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Executive Summary 
 

Estimated liquefaction-induced 
settlement in SLS event 

TC1  0-15mm ☒  
TC2 Minor 0-50mm ☐  

 TC3 Moderate < 100mm ☐  

  
Potentially 
Significant > 100mm ☐ 

Estimated liquefaction-induced 
settlement in ULS event 

TC1  0-25mm ☒  
TC2  0-100mm ☐  

 TC3  > 100mm ☐  
Nearest watercourse Shallow water race crossing mid of the site 
Estimated lateral stretch in ULS 
event TC1  NIL ☒  
 TC2 Minor < 100mm ☐  

 TC3 
Minor to 
Moderate < 200mm ☐  

  Major 200-500mm ☐  
  Severe > 500mm ☐  
Global lateral movement at ULS 
event 

TC1  NIL ☒  
TC2 Minor < 100mm ☐  

 TC3 
Minor to 
Moderate < 300mm ☐  

  Major 300-500mm ☐  
  Severe > 500mm ☐  
MBIE residential Foundation 
Technical Category as per the site 
specific assessment 

 TC1 ☒  
  TC2 ☐  
  TC3 ☐  

   TC2/TC3 Hybrid ☐  
   N/A ☐  

NZS 1170.5 site subsoil class  A☐   B    C☒   D☐   E☐ ☐

Flood Hazard ? Site requires minimum floor level? Yes☐  
 No☒  
 N/A☐  
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1. INTRODUCTION 

Eliot Sinclair were engaged by Ballymena Holdings Limited to prepare 
a geotechnical investigation and interpretive report for the proposed plan 
change application for the site located on the Corner of Annanvale & Pocock 
Roads, Springfield. 

2. SCOPE OF WORK 

The scope of work for this interpretive report was; 

 Review available data from Canterbury Geotechnical database (CGD), and 
Environment  Canterbury’s GIS database, and 

 Investigate the upper soil conditions across the site with a series of 15 
machine excavated test pits, to 2.2-3.2m depth. Each test pit reinstated 
with uncompacted backfill, and 

 Undertake 15 shallow Scala penetrometer tests adjacent to each test pits 
to determine inferred ultimate static bearing strengths, and 

 Prepare a Geotechnical Report for Plan Change to comment on the general 
geotechnical conditions encountered across the site, the risk of any of the 
hazards as per Section 106 of the Resource Management Act 1991, and the 
suitability of the site for low density residential land use (living 2 zone). 

3. DISCLAIMER 

Comments made in this geotechnical report for the proposed plan change are 
based on information shown on the Canterbury Geotechnical Database, 
Environment Canterbury’s GIS, geotechnical investigations undertaken by Eliot 
Sinclair, inspection of the general area, and the Ministry for Business, 
Innovation & Employment’s December 2012 guidelines. 

Whilst every care was taken during our interpretation of the subsurface 
conditions, there may be subsoil strata and features that were not detected.  
Additionally, on-going seismicity in the general area may lead to deterioration 
or additional ground settlement that could not have been anticipated at time of 
writing of this report. The exposure of such conditions, or occurrence of 
additional strong seismicity, or any future update of MBIE’s guidelines may 
require a review of our recommendations. Eliot Sinclair should be contacted if 
this occurs to confirm the recommendations of this report remain valid. 

This report has been prepared for the benefit of Ballymena Holdings Limited 
and the Selwyn District Council, in accordance with the scope of work. 

This report should not be relied upon without the professional advice of 
a geotechnical engineer, and should not be used for foundation design, unless 
supported by further site-specific geotechnical investigation and reporting once 
the nature and location of a future building proposal is known. 

No liability is accepted by Eliot Sinclair or any employee of Eliot Sinclair with 
respect to the use of this report by any other party, for any other purpose 
other than outlined in the Scope of Work. 



Eliot Sinclair and Partners Ltd. Geotechnical Report For Plan Change 
 Corner of Annanvale & Pocock Roads, Springfield 

369527_13192120115_Letter_jta - S106.docx Page 2 

4. PLAN CHANGE PROPOSAL 

It is proposed to rezone the site to low density residential land use (living 2 
zone). A concept scheme plan for subdivision of the site, provided by Planning 
Solutions Ltd, proposes a 13-lot fee simple subdivision with one dwelling over a 
minimum average of 2 hectares. Refer to Appendix A. 

5. SITE DESCRIPTION 

5.1. Location 

The site is legally described as Lot 2 DP 400509, and is located northeast of 
Annanvale Road, northwest of Pocock Road, and south of the rail track. The site 
is located just northwest of Springfield. Refer to Figures 1 and 2. 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Site area (red outline), (source: QuickMap, July 2013) 

5.2. Topography  

The site generally comprises flat topography, with a slight fall down to the 
north. 

The site was vegetated with exotic grass and used for grazing. A shelterbelt is 
located at the mid northwest part of the site. Refer to Figures 2 and 3. 

5.3. Existing buildings 

The site is generally vacant, except for a number of farm sheds located at the 
east corner of the site. Refer to Figure 2.  

 

Rail track 
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Figure 2: Aerial photo (source: CGD, July 2013) 

 

Figure 3: Shelterbelt (photo taken 1 July 2013) 

5.4. Roads 

Pocock Road appeared to be in reasonable condition for its age and did not 
have any obvious unusual cracking, slumping or heaving which may have 
indicated earthquake damage. 

Annanval Road is unpaved.  

Shelterbelt 

Farm sheds 
& trees 

Water race 
Rail track 

Refer to 
Figure 4 

Refer to 
Figure 5 

Refer to 
Figure 3 
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5.5. Watercourses 

A shallow water race runs across the site and is approximately 0.5m deep by 
1m wide. Refer to Figures 2, 4 and 5. In addition, Kowai River is located 
approximately 600m north of the site. 

Figure 4: The water race at the western 
part of the site, adjacent to Annanvale 
Road (photo taken 1 July 2013).  

Figure 5: The water race at the mid part of 
the site (photo taken 1 July 2013). 

6. DESKTOP INVESTIGATION 

6.1. Canterbury Geotechnical Database  

The Canterbury Geotechnical Database (CGD) contains a large range of 
photographic, topographic, geological, geotechnical, land classification, survey 
records and field observations that relate to the Canterbury earthquake 
sequence. The database is coordinated by the Canterbury Earthquake Recovery 
Authority (CERA). The following comments are associated with information 
from the CGD. 

6.2. CERA land classification 

The Ministry of Business, Innovation and Employment (MBIE) defines three 
technical categories for residential foundation design described in its guidance 
for repairing and rebuilding earthquake damaged homes in Canterbury. These 
categories apply to liquefaction prone flat land in the green zone in the greater 
Christchurch urban area and surrounding communities. 

This site has been classified by CERA as ‘Green Zone, Technical Category Not 
Applicable, Rural & Unmapped’, that indicates that ‘Properties in rural areas or 
beyond the extent of land damage mapping, and properties in parts of the Port 
Hills and Banks Peninsula have not been given a Technical Category’.  

6.3. Geological maps 

The geological map of Selwyn indicates the site is underlain by ‘unweathered, 
brownish-grey, variable mix of gravels/sand/silt/clay in low river terraces; 
locally up to 2m silt (loess) cap’1. Refer to Figure 6. 

                                          

1 GNS Geological Map of Selwyn, showing the surficial soil geology and surrounding area (source: 
GNS, July 2013). 
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Figure 6: Geological map of Selwyn1 
1 Unweathered, brownish-grey, variable mix of gravels/sand/silt/clay in low river terraces; locally 

up to 2m silt (?loess) cap. 
2 Grey-brown, slightly to moderately weathered mixtures of gravel/sand/silt/clay alluvium forming scattered 

river terrace remnants. 
3 Well indurated, massive or bedded, greywacke sandstone & argillitic mudstone/siltstone; minor 

conglomerate/chert/volcanics; TZ1 
4 Active flood plain. Unweathered; rounded-subangular; variably sorted loose gravel/sand/silt. Assoc with 

surfaces <2 deg. slope. 
5 Interbedded basalt lava flows; pillow lavas; marine tuff; mudstone; sandstone; limestone; rare 

volcanogenic breccia 
6 Non-marine qtz sst; carb mst & claystone; minor congl. and thin coal seams, mainly near base. Marine 

influence (glau) near top 

6.4. Active faults 

Geological & Nuclear Science’s (GNS) Active Faults Database notes a number of 
active faults nearby. These include;  

 High Peak Fault, located approximately 6km south of the site, 

 Springfield Fault, located approximately 7km southwest of the site,  

 Benmore Fault, located approximately 9km northwest of the site, 

 Ashley Gorge Fault, located approximately 10km east of the site, 

 Porters Pass Fault, located approximately 8km north of the site, 

 Joyces Stream Fault, located approximately 5km north of the site, 

 Coopers Creek Fault, located approximately 12km northeast of the site, 

 Townshend Fault, located approximately 12km northeast of the site. 

Refer to Figure 7. 

Site location 

1 

1 

1 

1 

1 
2 

2 
3 

3 

4 

5 
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Kowai River 
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Based on the Ministry for Environment recommendation2, the site is well 
outside of the minimum 20m fault avoidance zone. 

Figure 7: Active faults (Source: GNS, July 2013) 

6.5. Conditional PGA for liquefaction assessment 

The Ministry for Business, Innovation and Employment’s (MBIE) ‘Guidance for 
repairing and rebuilding houses affected by the Canterbury earthquakes’ 
(December 2012) specifies, for residential land, the peak ground acceleration 
(PGAM7.5) to be adopted for liquefaction assessment in a serviceability limit 
state (SLS) event as PGAM7.5 = 0.13g, and PGAM7.5= 0.35g in an ultimate limit 
state (ULS) event. 

Table 1: Comparison of peak horizontal ground accelerations close to site  

PGA (horizontal) SLS 
(1/25, M7.5) 

ULS 
(1/500, M7.5) 

Sept 2010 
(M7.1) 

Feb 2011 
(M6.2) 

Design (as of April 2012) 0.13g 0.35g   

Conditional Median PGA 
at Springfield Fire Station   0.22g 0.09g 

 Magnitude Scaling Factor (MSF)   1.11 1.41 

Equivalent to PGAM7.5   0.20g 0.06g 

                                          
2 Planning for Development of Land on or Close to Active Faults: A Guideline to Assist Resource 

Management Planners in New Zealand (Published July 2003) 

1 High Peak Fault 5 Porters Pass Fault 
2 Springfield Fault 6 Joyces Stream Fault 
3 Benmore Fault 7 Coopers Creek Fault 
4 Ashley Gorge Fault 8 Townshend Fault 

Site location 
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The conditional median peak horizontal ground accelerations recorded at the 
Springfield Fire Station (around 600m south of the site) in the September 2010 
event exceeded the Serviceability Limit State (SLS, PGAM7.5=0.13g), but were 
less than the Ultimate Limit State (ULS, PGAM7.5=0.35g). Refer to Table 1. 

6.6. Liquefaction hazard mapping 

Environment Canterbury’s review of the liquefaction hazard information3 in 
eastern Canterbury and does not extend to Springfield. 

6.7. Flood hazard 

The site is located outside of the flood areas monitored by Environment 
Canterbury (ECan). Refer to Appendix B. 

6.8. Existing well-logs 

Nearby well logs L35/1161, L35/1159, L35/1160, L35/0719, L35/0287, and 
L35/0674 typically encountered deep clayey/silty gravels to at least 15m below 
ground level, with some minor lenses of clay or silt between 2 to 4m depth. 
Refer to Appendix C. 

7. SITE INVESTIGATION  

7.1. Shallow testing 

15 machine excavated test pits were undertaken across the site. Each test pit 
was excavated to 2.2m to 3.2m depth in order to confirm the nature of the 
shallow subsoil materials. 

In addition, 15 Scala penetrometer tests were undertaken across the site, with 
one penetrometer test adjacent to each test pits to confirm the inferred 
ultimate bearing strengths of the shallow subsoil materials. 

Refer to Appendix D for the geotechnical test location plan, and Appendix E for 
the site investigation records. 

7.1.1. Test pit results 

Test pit 1 encountered silty topsoil to 0.2m depth, over sand to 0.5m and 
sandy gravel to 2.6m below ground level where the test pit terminated. 

Test pits 2 and 15 encountered silty topsoil to 0.25m depth, over silt to 0.7m to 
2.4m and sandy gravel to 2.2m to 3.2m below ground level where the test pits 
terminated. 

The clayey silt was typically deepest in the central part of the site. 

The underlying sandy gravels contain cobbles, and occasional boulders, and 
give the appearance of being highly permeable. 

                                          
3 Brackley, H.I. (2012): Review of liquefaction hazard information in eastern Canterbury, including 

Christchurch City and parts of Selwyn, Waimakariri and Hurunui Districts – Environment 
Canterbury, Report No. R12/83 
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Groundwater was generally encountered between 2.1m to 2.7m below ground 
level. 

Refer to Appendix E. 

7.1.2. Scala penetrometer testing 

Shallow Scala penetrometer test results typically exceeded 3 blows per 75mm 
at 400mm to 800mm depth, which meets or exceeds the minimum penetration 
resistance required to be termed as “Good Ground” in accordance with the 
compliance document for New Zealand Building Code, Clause B1 Structure. 
Refer to Appendix E. 

8. LIQUEFACTION ASSESSMENT 

Due to the presence of deep highly permeable gravels cobbles and boulders, 
and the depth to groundwater, the site is not likely to be at high risk of 
liquefaction. 

8.1. Provisional land classification  

Based on the nature of the subsoil materials and depth to groundwater, we 
conservatively assess the underlying soils across the site to be consistent with 
the TC1 land classification (i.e. <15mm settlement in a SLS event, and 
<25mm in a ULS event). 

8.2. Geotechnical inspections required 

Section 16.2 of MBIE guidelines4 advise appropriate geotechnical investigations 
be carried out to enable the ground forming materials to at least 15m depth to 
be characterised, unless the ground is known to be of acceptable quality from 
lesser depths, for example in areas known to be underlain by competent 
gravels or deep groundwater profiles.  

At this site, the underlying geology comprises shallow topsoil to around 0.2-
0.3m depth, overlying silts and clays to 0.6 to 2.4m depth, over gravels. 
Nearby well logs indicate these gravels extend to considerable depth in excess 
of 60m. With groundwater around 2.1m to 2.7m below ground level in winter 
conditions. 

The results of the test pits and penetrometer testing, along with the evidence 
of the deeper geology indicated by existing well logs, provides satisfactory 
evidence of the nature of the ground forming materials to at least 15m depth. 

Additional deep geotechnical investigation is not warranted for this Plan 
Change. 

                                          
4  Guidance for Repairing and rebuilding houses affected by the Canterbury earthquakes, version 3, 

Ministry of Business, Innovation and Employment (MBIE), December 2012 
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9. RMA (1991) SECTION 106 

9.1. Performance philosophy  

In determining the requirement for future ground performance it is useful to 
outline the requirements of the New Zealand Building Code, Clause B1-
Structure which advises that buildings, building elements and site work must; 

(B.1.3.1) have a low probability of rupturing, becoming unstable, losing 
equilibrium, or collapsing during construction or alteration and throughout 
their lives. (Generally referred to as the Ultimate Limit State, ULS). 

(B.1.3.2) have a low probability of causing loss of amenity through undue 
deformations, vibratory response, degradation or other physical 
characteristics throughout their lives, or during construction or alteration 
when the building is in use (generally referred to as the Serviceability Limit 
State , SLS). 

9.2. Erosion, falling debris, landsliding 

Due to the location, geology and topography of the site and surrounding land, 
the site is not likely to be subject to material damage due to erosion, falling 
debris or landsliding.  

9.3. Inundation  

We note that subdivision of the site will not increase the risk of inundation to 
the surrounding area, and the site will not be at any greater risk than that 
which existed previously. 

The are no significant topographical features that form concentrations of 
surface stormwater across the site, however, there may well be shallow 
topographical features that could not be easily observed at time of our 
inspection that may tend to form small concentrations in larger storm events. 
In general, there is no obvious risk of inundation. We note that building floor 
levels constructed in accordance with the relevant requirements of the NZBC 
would be adequate to mitigate the floor level requirements. 

The Selwyn District Council and Environmental Canterbury (ECan) do not hold 
any specific record for the risk of inundation at the site, and ECan comments on 
the presence of river terrace to the north which effectively prevents flow from 
Kowai River reaching the site. 

9.4. Subsidence  

‘The Ministry for Business, Innovation and Employment’s’4 guidance document 
specified the values to be adopted for liquefaction assessment. The peak 
ground accelerations to be used for liquefaction assessment are 0.13g for 
a Serviceability Limit State (SLS) event, and 0.35g for an Ultimate Limit State 
(ULS) event.  

The site was subjected to peak ground accelerations of 0.22g (PGA7.5=0.20g) in 
the September 2010, and 0.09g (PGA7.5=0.06g) in the February 2011 
earthquakes. The September 2010 earthquake had the largest shaking 
intensity and exceeded the serviceability limit state event with no record of 
ground damage at the site or the general area. 
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Based on actual ground performance, and the nature of the underlying geology 
and depth to groundwater, we consider that subsidence due to liquefaction is 
not likely. 

9.4.1. Provisional land classification 

With reference to the MBIE’s guidelines4 and based on our assessment, we 
consider future land performance likely to be within the parameters Technical 
Category 1 (TC1). 

9.5. Vehicle access  

There are no specific geotechnical requirements for formation of private vehicle 
access to each lot. 

9.6. Stormwater 

In terms of capacity, the underlying sandy gravels will provide a suitable media 
for receiving discharges of roof and driveway stormwater runoff into ground. 
We have not verified the status of any future stormwater discharge into land in 
terms of the relevant Regional Plan/s. 

9.7. Disposal of treated effluent 

The underlying sandy gravels provides adequate capacity for receiving 
discharges of treated effluent into ground, providing all discharges comply with 
the requirements of the relevant Regional Plans. We have not verified the 
status of any future discharge of treated effluent into land in terms of the 
relevant Regional Plan/s. 

10. CONCLUSION 

The site is not likely to be subject to material damage due to subsidence, 
inundation, falling debris, erosion, or land slippage as set out by RMA (1991) 
Section 106 (1a, b).  

On this basis, we are satisfied that from a geotechnical perspective, the site is 
suitable for the proposed plan change and to be used for Low Density 
Residential (Living 2 Zone). 
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Appendix A : PROPOSED SUBDIVISION SCHEME PLAN 
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Appendix B : FLOOD HAZARD  
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Appendix C : WELL LOGS 
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Appendix D : SHALLOW TESTS LOCATION PLAN 
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Appendix E : SHALLOW SITE INVESTIGATION RESULTS 
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