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1 INTRODUCTION 

Campana Landowners Consortium c/ Capstone Projects Limited has engaged Babbage Consultants 

Limited (Babbage) to provide a geotechnical appraisal in support of a Private Plan Change (PPC) 

Request to rezone land which forms Allot 190 PSH FO Manurewa, Lot 2 DP 402013, Lot 1 DP 402013, 

Lot 2 DP 71211 and Lot 3 DP 71211 (the site) to Light Industrial zoning.   

This geotechnical appraisal is limited in scope to the area identified on the Site Plan attached in 

Appendix A.  It is based on desk study and a site walkover only and should be read in conjunction with 

the Applicability and Limitations as attached. 

2 DESK STUDY 

2.1 Site Description 

The site is located in Papatoetoe and is bound by Puhinui Road to south, Campana road to the south-

east and by Waokauri Creek or associated tributaries on all other sides as shown in the site plan 

attached in Appendix A. 

The site and surroundings are described as follows: 

 The site is currently used for agricultural and commercial purposes and is within the Papatoetoe Fu-

ture Urban zone.  Auckland Airport is located ~2km to the west.  

 The majority of the site is relatively flat at around 10m RL, grading gently down to the western, 

northern and eastern slope crests which are typically at ~5m RL.  The slopes are typically 5m high 

and grade down to sea level at approximately 33 degrees (1V:1.5H).  The slopes are heavily vege-

tated and well protected at the toe by mature mangroves. 

 A gully is present within the southeastern extent of the site with an invert level of ~2-3m RL which 

outlets into the Waokauri Creek.  The gully has been partially filled towards its western extents to 

provide a vehicle crossing, with a culvert in place to convey the overland flow.   

 Various low set farm buildings, greenhouses and associated hardscapes and farm tracks are present 

on the site. 

 There are no public stormwater or wastewater services currently present on site according to the 

Auckland Council GeoMaps website, however the Refining NZ Liquid Fuels Pipeline Marsden to Wiri 

runs centrally (north-south) through the site as shown on the site plan in Appendix A. 
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2.2 Historic Aerial Photography 

Historic aerial photography from AC Geomaps and Retrolens1 was reviewed as part of this assessment. 

Key changes to land use since 1939 include: 

 1939 - 1965: Most of site is vacant. Some farmhouses in the southern part of the site. After 1965, 

the site was used as agricultural land. 

 1975 - 1980: Campana Road was under construction.  

 1980 - 1983: Two farm buildings were constructed to the northern end of the Campana Road at 11 

Campana Road, LOT 2 DP 71211 

 2006 - 2008: Construction of a farm building at 5 Campana Road, LOT 1 DP 402013. 

2.3 Published Geology 

The geological map2 (see Figure 1) indicates the most parts of the site are underlain by pumiceous 

deposits of the Puketoka Formation (tp), described as light-grey to orange-brown, pumiceous mud, sand 

and gravel, with muddy peat and lignite. 

The north-eastern extent of the site is indicated to be overlain by lithic tuff of the Auckland Volcanic 

Field (avt), being thin graded beds of grey, mud- to sand-sized fragments of comminuted, country rock 

(mainly sandstone, mudstone, alluvium, micaceous sand) together with basalt and basanite fragments. 

 

 

1  Retrolens Aerial Photography, sourced from http://retrolens.nz and licensed by LINZ CC-BY 3.0. 
2 Kermode, L.O. (1992): “Geology of the Auckland urban area”.  Scale 1:50,000. Institute of Geological & Nuclear 
Sciences geological map 2. 1 sheet + 63 p. IGNS Ltd: Lower Hutt. 
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Figure  1:  Excerpt of the Auckland Urban Area Geology Map (1:50,000) 

2.4 New Zealand Geotechnical Database 

The NZ Geotechnical Database3 contains several historic investigations carried out close to the site. 

These included machine-drilled boreholes and Cone Penetrometer Tests (CPTs) (refer NZGD site plan 

below in Figure 2). The borehole logs considered in this assessment are attached in Appendix B. 

 

 

 

3 NZ Geotechnical Database: https://www.nzgd.org.nz/  

Approx. Site Boundary 



Campana Road, Wiri 

 Geotechnical Appraisal Report 

 

 

 
8 

Job No: 66948#GE 

13 March 2024 

 

 

Figure  2:  Available data on the NZGD (accessed 8 November 2023) 

2.5 Available Geotechnical Reports 

Soil & Rock Consultants prepared a geotechnical report4 for a proposed development at 485 Puhinui 

Road (Lot 2 and 3, DP 402013) in March 2022.  The report documents the following scope of 

geotechnical investigations: 

 16no hand augered boreholes to variable depths, ranging between 1.0m and 5.0m below ground 

level (bgl).; 

 Four cone penetrometer tests (CPTs) to depths ranging between 16.8m and 17.3m bgl; and 

 Three shrink-swell laboratory tests undertaken to assess soil expansivity. 

 

 

4 Soil & Rock, 2022.  Geotechnical Investigation for Proposed RSPCA Development at 485 Puhinui Road, Papa-
toetoe.  Referenced Job Number 211197 and dated 16 March 2022.  
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Key findings and recommendations within the report are as follows: 

 Ground conditions comprised very stiff to hard soils of the Auckland Volcanic Field and Puketoka 

Formation.  Bedrock is inferred to be present at depths ranging from 16.8m to 17.3m bgl (i.e. the 

termination depth of the CPTs). 

 Groundwater level ranged between 1.8m and 3.0m bgl. 

 Soils were classified as Moderately Expansive in accordance with B1/AS1, and Seismic Subsoil Class 

C in accordance with NZS1170.5. 

 Some soil layers below 3.0m depth are susceptible to liquefaction and lateral spreading during a Ul-

timate Limit State (ULS) seismic event, however the thick raft of stiff to hard soils present across 

the site is expected to reduce the effect of liquefaction at the surface.   Vertical liquefaction induced 

settlement under the ULS (1-500 year APE) design earthquake event were calculated to range be-

tween 10mm and 40mm and expected to occur at depths of 3.5m bgl or greater.  Lateral spreading 

was estimated to range between 5mm and 150mm, however the report notes that the assessment 

methodology tends to over-estimate lateral spreading risk.  

  Liquefaction effects are not expected to cause damage that would exceed building performance re-

quirements under ULS conditions.  However, the report notes that this assumes lightweight timber 

framed buildings are adopted. 

 Shallow foundations with an inferred 300 kPa geotechnical ultimate bearing capacity were recom-

mended, where supported by stiff natural ground or engineered fill.   

3 ANTICIPATED GROUND CONDITIONS 

Based on the findings from the desk study, ground conditions are anticipated to comprise a surficial 

layer of AVF tuff deposits, typically consisting of 1-3m of stiff to hard silt and clay mixtures and medium 

dense gravelly sand (scoria), underlain by Pleistocene aged alluvial deposits of the Tauranga Group.  The 

alluvium is anticipated to consist of stiff to hard silt and clay mixtures, with interbedded layers of loose 

and medium dense sand and silty sand and occasional thin peat bands within the upper ~15-20m.  The 

Tauranga Group alluvium is underlain by 40m+ Kaawa Formation sandstone, typically recovered as a 

dense shelly sand with slight cementation.   Localised deposits of fill material are also likely to be present 

across the site. 

Groundwater levels are typically anticipated to be present within 1.5-3m of ground surface centrally 

within the site, decreasing to close to sea level with increasing proximity to the slope crests. 
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4 GEOTECHNICAL CONSIDERATIONS 

4.1 Seismic Hazard 

4.1.1 Seismic Subsoil Class 

Based on the information available, the local geology, and our knowledge of the area, we consider that the 

site can be categorised as a ‘shallow soil site’ (Subsoil Class C) in accordance with NZS1170.5:2004.  

4.1.2 Liquefaction and Lateral Spreading Susceptibility  

With respect to the liquefaction potential of the site, the anticipated ground conditions comprise 

predominantly stiff to hard cohesive material within the upper profile, which are typically not susceptible 

to liquefaction.  Lenses of loose silty sand and sandy may be present which are more susceptible to 

liquefaction, however considering the relatively low peak ground accelerations associated with the design 

earthquake events, surface manifestation of liquefaction if considered negligible for SLS and intermediate 

seismic cases. 

Based on the findings from this desk study, the liquefaction analyses documented within the 2022 Soil & 

Rock report is likely to be reasonably representative for the overall site.   The analyses indicates negligible 

liquefaction is anticipated during 1-25 year Serviceability Limit State (SLS) and 1-100 year intermediate 

events, and only modest liquefaction is expected during a ULS event (<50mm at depths >3.5m bgl).  

Lateral spreading is also possible during a ULS event, however as it is understood there is to be an Open 

Space zone designated as extending a minimum of 20m back from the coastal slopes (i.e. free faces), and 

the liquefiable layers present are likely to be discontinuous and lenticular, the risk is expected to be able 

to be mitigated using widely accepted design and construction methodologies. 

Based on the desk study undertaken, liquefaction-induced ground damage during a ULS event is assessed 

to be in the Minor to Moderate category as defined by the Planning and Engineering Guidance for 

Potentially Liquefaction Prone Land (MBIE, 2017) document, and the site designated to have a Medium 

Liquefaction Vulnerability.   

Additional site specific geotechnical investigations and laboratory testing will be requiring during 

subsequent design stages to quantify the liquefaction and lateral spreading risk more accurately and 

support detailed design.   

 

 



Campana Road, Wiri 

 Geotechnical Appraisal Report 

 

 

 
11 

Job No: 66948#GE 

13 March 2024 

 

4.2 Slope Stability and Coastal Hazard 

The majority of the site is bordered by ~5m high slopes that grade down to sea level at approximately 33 

degrees (1V:1.5H).  The majority of the slopes are heavily vegetated and well protected at the toe by 

mature mangroves.  However, a ~50m long section along the northern site boundary shows signs of in-

stability and coastal erosion (refer Figures 3 and 4).    

 

Figure  3:  Location of bank erosion section 

 

Figure  4:  Slope instability due to bank erosion 

Based on observations during the site walkover, the mangroves are less dense in this area and the 

course of the tributary leading to the Waokauri Creek is such that erosion resulting in undercutting of 
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the slopes here is more prevalent.   The remainder of the slopes appeared reasonably stable, with no 

obvious signs of movement or instability despite the adverse weather events in early 2023.    

Nevertheless, a Building Restriction Line (BRL) set 20m back from the slope crests is recommended, 

which will align with the proposed 20m wide Open Space zone and also provide mitigation against risk 

posed by coastal instability or erosion (refer Section 4.3). 

4.3 Coastal Hazard 

The site is mapped as being within an Area Susceptible to Coastal Instability and/or Erosion (ASCIE) on 

the Auckland Council GeoMaps website.  Future erosion predictions for the 2130 RCP8.5 scenario 

suggests ~20m of land loss (approximately measured back from current slope crests) is possible (Figure 

5).    

 

Figure  5:  Excerpt of the Auckland Coastal Instability and Erosion Map  

It is noted that this assessment is based on a region wide study, and do not consider factors such as 

slope vegetation, mangrove protection, or coastal setting.  Considering the benign (low energy) 

environment, the mangrove vegetation, and the fact the slopes are fronted by an infilling estuary, these 

projections are considered highly conservative.   
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Nevertheless, as the 20m Open Space zone will preclude development within the ASCIE mapped over the 

next 100 year planning horizon, a site specific Coastal Hazard Assessment is not considered to be 

required to support this PPC application.  Provided that set-back is maintained, the Policies as set out in 

E36 (Natural Hazards and Flooding), E38 (subdivision-urban), and 106 of the RMA (1991) (Subdivision 

Consents) are considered to be satisfied, and that the coastal inundation and erosion hazards will likely 

have little impact to future buildings over a planning horizon to the year 2130 (as per MfE, 2022 5). 

4.4 Building Foundations 

Foundation selection will largely depend on structural loads, however for typical light industrial 

structures, shallow foundations are anticipated to be suitable  Piled foundations may be adopted by the 

designers to mitigate specific design risks such as settlement, significant uplift loads, or to support 

particularly heavy plant or equipment.  

4.5 Earthworks 

Ground conditions are expected to be suitable for cut material to be re-used as engineered fill.  Further 

investigation and testing should be undertaken during design development to confirm material types, 

conditioning requirements (if any) and compaction criteria. 

4.6 Stormwater Controls 

On site soakage is unlikely to be viable considering subsurface conditions above the water table are 

anticipated to be compromised predominantly of low permeability silts and clays. 

Careful consideration must be made with respect to the design and construction of appropriate 

stormwater disposal systems in order to ensure that they comply with the relevant AS/NZS standards. 

These systems should serve to collect all storm water runoff from roofs, decks, driveways and paved 

areas.  

Positive surface gradients should be provided adjacent to the proposed building to direct surface water 

away from foundations and slabs toward suitable discharge facilities. Ponding of surface water should 

not be allowed adjacent to the building or on pavements. Under no circumstances should any 

concentrated stormwater runoff be allowed to discharge directly onto the ground or adjacent structures. 

 

  

 

 

5 Ministry for the Environment (MfE). (2022). Interim guidance on the use of new sea-level rise projections. Com-
piled by R.G. Bell with input and reviews by J. Lawrence, T. Naish, R. Levy and, S. Allan and reviewed by the Minis-
try for the Environment and a few local government practitioners.  
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5 SUMMARY AND CONCLUSION 

Based on the assessment undertaken, we consider the risk to the site posed by natural hazards such as 

liquefaction, land instability, subsidence, coastal hazards or flood risk to be low (provided adequate 

setbacks from the coastal slopes bounding the site are maintained), and accordingly, there are no 

significant geotechnical issues associated with the site which would preclude its use for Light Industrial 

zoning. 
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APPLICABILITY AND LIMITATIONS 

This report has been prepared solely for the benefit of Campana Landowners Consortium c/- Capstone 

Projects Limited as our client with respect to the brief. The reliance by other parties on the information 

or opinions contained in the report shall, without our prior review and agreement in writing, be at such 

party’s sole risk. 

Opinions and judgements expressed herein are based on our understanding and interpretation of current 

regulatory standards and should not be construed as legal opinions.  Where opinions or judgements are 

to be relied on they should be independently verified with appropriate legal advice. 

All maps, plans, and figures included in this report are indicative only and are not to be used or interpreted 

as engineering drafts.  Do not scale any of the maps, plans or figures in this report.  Any information shown 

here on maps, plans and figures should be independently verified on site before taking any action.  Sources 

for map and plan compositions include LINZ Data and Map Services and local council GIS services.  For 

further details regarding any maps, plans or figures in this report, please contact Babbage Consultants 

Limited. 

Recommendations and opinions in this report are based on data from previous investigations undertaken 

by others as discussed within this report.  The nature and continuity of subsoil conditions away from the 

boreholes are inferred; actual conditions may vary considerably from the assumed model. 
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Available Geotechnical Data  

 

 

 

 

 

  

 

 



NZGD ID: BH_67188

NZGD ID: BH_67188



NZGD ID: BH_67188

NZGD ID: BH_67188



NZGD ID: BH_67188

NZGD ID: BH_67188



NZGD ID: BH_67188

NZGD ID: BH_67188



NZGD ID: BH_67188

NZGD ID: BH_67188



NZGD ID: BH_67188

NZGD ID: BH_67188



NZGD ID: BH_67189

NZGD ID: BH_67189



NZGD ID: BH_67189

NZGD ID: BH_67189



NZGD ID: BH_67189

NZGD ID: BH_67189



NZGD ID: BH_67189

NZGD ID: BH_67189



NZGD ID: BH_67189

NZGD ID: BH_67189



NZGD ID: BH_67189

NZGD ID: BH_67189



NZGD ID: BH_67190

NZGD ID: BH_67190



NZGD ID: BH_67190

NZGD ID: BH_67190



NZGD ID: BH_67190

NZGD ID: BH_67190



NZGD ID: BH_67190

NZGD ID: BH_67190



NZGD ID: BH_67190

NZGD ID: BH_67190



NZGD ID: BH_67190

NZGD ID: BH_67190



NZGD ID: BH_67190

NZGD ID: BH_67190



NZGD ID: BH_67191

NZGD ID: BH_67191



NZGD ID: BH_67191

NZGD ID: BH_67191



NZGD ID: BH_67191

NZGD ID: BH_67191



NZGD ID: BH_67191

NZGD ID: BH_67191



NZGD ID: BH_67191

NZGD ID: BH_67191



NZGD ID: BH_67191

NZGD ID: BH_67191



í

ìí

ëíí

ëíí

êí

ëíí

éí

ëíí

èí

ëíí

ã

ã

ã

ã

ã

ã

ã

ã

ã

çÿþ

çÿþ

çÿþ

çÿþ

âáâ

á

á

á

á

àß

ãá

àß

àá

ÿÞ

ÿã

ÿÞ

ÿÞ

ÿÞ

çÜàÛÛã ÚÙØ×ÜàØÖåÝ

ÿúôþÕ àáÜÔÓ þöýó÷ ùöýÒ÷ôÓ ùö÷Õ ÑôõþóÐ÷û õöýüù÷ï
ãõû÷öýþ÷ôÕ ñôýÏþúó

àôýÕ÷Õ ÿÖáØÓ ôúùÐþ ùö÷Õ òõþþô÷û õöýüù÷ï ÿôúùÐþôÕ
ñôýÏþúóÎ óõüþýúüÏ þöýó÷ õöùýüúóÏ Íöõõþô÷þÏÌï

ÿúôþÕ àáÜÔÎ þöýó÷ Ïýüû ÍËúü÷ÌÓ ùö÷Õ ôýÕ÷ö÷û Ñöõøü ýüû
ö÷ûï ßúùÐôÕ ñôýÏþúóï

ä÷ôõø Êïì ò Ñ÷óõò÷Ï ôúùÐþ ùö÷Õ ôýÕ÷ö÷û ûýöÉ Ñöõøü

ÿýüûÕ àáÜÔÓ ôúùÐþ ùö÷ÕÈøÐúþ÷ï ÿôúùÐþôÕ ñôýÏþúóï

ÿÜÝÇ ÍËúü÷ÌÎ òúüõö Ïúôþ ýüû óôýÕÓ ôúùÐþ ùö÷Õï ÞõõöôÕ
ùöýû÷ûï

ä÷ôõø ðïí ò Ñ÷óõò÷Ï úüþ÷öÑ÷ûû÷û øúþÐ ÏúôþÕ àáÜÔÎ
ôúùÐþ øÐúþ÷ÈÑöõøüÎ ÏþúËËÎ òõúÏþÎ ÐúùÐôÕ ñôýÏþúóï

ÿúôþÕ ÿÜÝÇÎ Ïõò÷ óôýÕÓ õöýüù÷ òõþþô÷û ôúùÐþ ùö÷Õ ýüû
ö÷ûï ÞõõöôÕ ùöýû÷ûï

ÿÜÝÇ ÍËúü÷ÌÎ òúüõö ÏúôþÓ ö÷û ÑôõþóÐ÷û ôúùÐþ ùö÷Õï ÞõõöôÕ
ùöýû÷ûï

ä÷ôõø îïë ò Ñ÷óõò÷Ï õöýüù÷ï

ä÷ôõø îïî ò Ñ÷óõò÷Ï õöýüù÷ ÑôõþóÐ÷û ùö÷ÕÎ
óõüþýúüÏ òúüõö óôýÕï

ä÷ôõø ìïí ò Ñ÷óõò÷Ï õöýüù÷ÈÑöõøü òõþþô÷û ûýöÉ
Ñöõøüï

ÿÜÝÇ ÍËúü÷ þõ ò÷ûúæòÌÓ Ñöõøü òõþþô÷û ùö÷ÕÎ
Ïñ÷óÉô÷û ÑôýóÉï  ÞõõöôÕ ùöýû÷ûÎ óõüþýúüÏ òúüõö
õöùýüúó Ïñ÷óÉô÷Ïï

ÿÜÝÇ ÍËúü÷ÌÎ òúüõö ÏúôþÓ õöýüù÷ÈÑöõøüï ÞõõöôÕ ùöýû÷ûï

ä÷ôõø êïð ò óõüþýúüÏ õöùýüúó óôýÏþÏ

ä÷ôõø êïêî ò Ñ÷óõò÷Ï Ëúü÷ þõ ò÷ûúæò ùöýÒ÷ôï

Ø÷öòúüýþúõü Ç÷ñþÐ Æ éòÎ Øýöù÷þ Ç÷ñþÐ

ëïî
ÄÃëÊïîÂ

ëïè
ÄÃëÊïëÂ

Êïë
ÄÃëëïèÂ

Áïí
ÄÃëëïíÂ

Áïð
ÄÃëíïìÂ

ðïî
ÄÃèïîÂ

ðïê
ÄÃèïÁÂ

ìïî
ÄÃêïîÂ

ìïé
ÄÃêïÊÂ

éïí
ÄÃìïíÂ

ÿÞØ ÿëÁÊïíë

ÿç
ëêêÈðð

ÿç
ëîèÈðð
ÿÞØ ÿëÁÊïíÊ

ÿç
êìÈê

ÿç
ììÈëî
ÿÞØ ÿëÁÊïíÁ

ÿç
ìÊÈÁ

ÿÞØ ÿëÁÊïíð

ÿÞØ ÿëÁÊïíî

ëÎëÎ
ÊÎëÎ
ÊÎÁÎ
ÄÝÆéÂ

ÊÎÊÎ
ÊÎÁÎ
ÁÎðÎ
ÄÝÆëÊÂ

ëÎëÎ
íÎëÎ
ëÎëÎ
ÄÝÆÁÂ

ëÎíÎ
ëÎëÎ
ëÎÊÎ
ÄÝÆîÂ

ëÎëÎ
ëÎÊÎ
ÁÎÁÎ
ÄÝÆèÂ

Þå äõÀ êìðêê
ãýüæÉýæ àúþÕ ÊÊðë

ÿþý üûúûùø÷

ßæüæý ð

¿ýþ÷öàýö÷

ÿßÊí ýüû àýòñýüý

îë¾ÊêÁíë¾Êð¾íí

ÿúþ÷ Öû÷üþúËúóýþúõü½

üöõõø÷ô

óòöñøððø÷ô

ïîøñíø÷ô

óòöìøñùô

ïëûøêùô

éûùøô

èöç æöåô

éäãâó

á¿

á¿

ãä

áàßÞþàüÞ Ýûùî óûøÜö üàÿ

ïöúúøêñø÷ô  ëÁ¾ÝõÒ¾íè

ïöúÛëøùø÷ô  ëÁ¾ÝõÒ¾íè

éÚòÙØñø ßü ×úÖô  Ãëðïíò 

ïöêùòØñùöòô  ÇàÝ Çöúôôúüù áþû

ýòûëëøòô  áýüó÷ çæùôýö

ýØùÚúô  ãþÚû÷üÊííí

ÕöùØë ýøÛùîô  éïíò

ÿÐ÷÷þ  ë  õË  ë

ïööò÷ûêØùøðô  Þ  ðíîðèÊïìÔ  æ  êéìêêìïéî

éîøØò ÓØêøô

ë

Ê

Á

ð

î

ì

ê

é

è

ëí

èí

ïöúúøêùðô ÚÏþúòýþ÷û àõõöûúüýþ÷Ï õüôÕÎ áõóýþúõü

üõþ ÏæöÒ÷Õ÷û

ßàïÒ ýÞéïßÑóÕÑàæô ÐøØùîøòûêõÔ ñöëöÚòÔ ÙØçòûñÔ
ßàïÒ æÏÎÞ

×ÍöòúØùûöê æØúøÖ

èìáöòø ýûØúøùøò ×úúÖô

ÑêñëûêØùûöêô

¼÷õ èíÊ

éàÑü ýÞéïßÑóÕÑàæô ×éöûë ïö÷øÖÔ éöûë

æØúø Èúûêöò ÎÏèàßÇÔ ñöëöÚòÔ ðùòÚñùÚòø
ÈÜöêûêõÔ ÷øÙøñùðÔ ñøúøêùûêõÇÔ ÛëØðùûñûùÊ
öò õòØûê ðûÜøÔ ðøñöê÷ØòÊ ñöúÛöêøêùðÔ

ðùòÚñùÚòøå
×ÿøöëöõûñØë ÍöòúØùûöêÖ

Ì

ØöýóþõöÞÅÚûÛúøêùô

ÕÞéÕé Ä éÏÎóüÞé

Ì

ßàïÒ ÎÏéé
ýÞÍÞïÕéô ýøÛùîÔ
ÕÊÛøÔ ÑêñëûêØùûöêðÔ
ßöÚõîêøððÔ
ÕøÃùÚòøÔ ÏÛøòùÚòøÔ
ïöØùûêõ

ë

Ê

Á

ð

î

ì

ê

é

è

ëí

NZGD ID: BH_67235

NZGD ID: BH_67235



 6515339/206 Hunua No. 4 Pipeline Project

S132P

6515339/206 Borehole Photographs

Box 1 0.00 to 3.50 m

Box 2 3.50 to 6.00 m
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 6515339/206 Hunua No. 4 Pipeline Project

S132P

6515339/206 Borehole Photographs

Box 3 6.0 to 8.0 m

NZGD ID: BH_67235
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 6515339/206 Hunua No. 4 Pipeline Project

S133

6515339/206 Borehole Photographs

Box 1 0.0 to 5.45 m

Box 2 5.5 to 9.0 m
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S134

6515339/206 Borehole Photographs

Box 1 0.0 to 3.7 m

Box 2 3.7 to 7.0 m
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Box 3 7.0 to 10.0 m

Box 4 10.0 to 12.70m
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6515339/206 Borehole Photographs

Box 5 12.7 to 15.9 m

Box 6 15.9 to 19.95 m
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 6515339/206 Hunua No. 4 Pipeline Project

S135

6515339/206 Borehole Photographs

Box 1 0.0 to 3.0m

Box 2 3.0 to 7.0m
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 6515339/206 Hunua No. 4 Pipeline Project

S135

6515339/206 Borehole Photographs

Box 3 7.0 to 9.8m

Box 4 9.8 to 13.5m

NZGD ID: BH_67238

NZGD ID: BH_67238



 6515339/206 Hunua No. 4 Pipeline Project

S135

6515339/206 Borehole Photographs

Box 5 13.5 to 17.0m

Box 6 17.0 to 19.5m
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 6515339/206 Hunua No. 4 Pipeline Project

S135

6515339/206 Borehole Photographs

Box 7 19.5 to 22.7m

Box 8 22.7 to 27.4m
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 6515339/206 Hunua No. 4 Pipeline Project

S135

6515339/206 Borehole Photographs

Box 9 27.4 to 35m
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 6515339/206 Hunua No. 4 Pipeline Project

S136

6515339/206 Borehole Photographs

Box 1 0 to 3.45m

Box 2 3.45 to 7.0m
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 6515339/206 Hunua No. 4 Pipeline Project

S136

6515339/206 Borehole Photographs

Box 3 7.0 to 10.0m

Box 4 10.0 to 13.5m
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 6515339/206 Hunua No. 4 Pipeline Project

S136

6515339/206 Borehole Photographs

Box 5 13.5 to 16.5m

Box 6 16.5 to 24.3m
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 6515339/206 Hunua No. 4 Pipeline Project

S136

6515339/206 Borehole Photographs

Box 7 24.3 to 35m
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 6515339/206 Hunua No. 4 Pipeline Project

S138

6515339/206 Borehole Photographs

Box 1 0.0 to 2.8m

Box 2 2.8 to 6.0m

NZGD ID: BH_67241

NZGD ID: BH_67241



 6515339/206 Hunua No. 4 Pipeline Project

S138

6515339/206 Borehole Photographs

Box 3 6.0 to 8.6m

Box 4 8.6 to 11.0m

NZGD ID: BH_67241
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 6515339/206 Hunua No. 4 Pipeline Project

S138

6515339/206 Borehole Photographs

Box 5 11.0 to 13.5m

Box 6 13.5 to 18.0m

NZGD ID: BH_67241
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 6515339/206 Hunua No. 4 Pipeline Project

S138

6515339/206 Borehole Photographs

Box 7 18.0 to 27.1m

Box 8 27.1 to 31.7m

NZGD ID: BH_67241
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 6515339/206 Hunua No. 4 Pipeline Project

S138

6515339/206 Borehole Photographs

Box 9 31.7 to 35m

NZGD ID: BH_67241

NZGD ID: BH_67241
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Water Level Readings:
Date Time | Hole Depth | Water Level
(1)  13/02/20 10:00 | m | 2.37 m bgl
(2)  14/02/20 07:00 | m | 7.5 m bgl

REMARKS:
1.)  Inferred soil strengths are indicated by the use of "quotation marks".
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Client:     AIAL & NZTA
Project:   SH20B - Accelerated Design Variation
Location:  Campana Road
Project Reference:    504330

BOREHOLE INFORMATION
Method:
Equipment:
Contractor:

Mt Eden Circuit 2000
405430.16m
786657.24m
11.12m
(Auckland MSL 1946 Datum)

Ground Floor, 247 Cameron Road
PO Box 2292, Tauranga
New Zealand
Tel: +64 7 578 6183
www.aurecongroup.com

CO-ORDINATES:
Easting:
Northing:
Reduced level:

Date started:
Date completed:
Inclination:
Azimuth:

F
c

T
A

o
T

P
z

N
C

T
P

z
T

P
s

0m: Silty CLAY with trace sand and organics; brownish red
mottled grey and orange. "Hard", dry, Intermediate to low plasticity.
[FILL]

0.9m: Organic SILT with some sand; brownish black. "Stiff", dry,
intermediate plasticity. Organics are amorphous, consolidated.
[RECENT ALLUVIUM/TOPSOIL]

1.5m: SILT with some sand; light grey mottled orange. "Stiff", dry,
low plasticity. Sand is fine to medium grained, rounded.
Composition of sand is mostly quartz and pumice. [PUKETOKA
FORMATION]

2.05m:...changes to "firm"

2.55m:...changes to "soft"

2.9m:...changes to "stiff"

3m: CORE LOSS

3.45m: SILT with some sand and trace organics; dark greyish
black. "Soft", moist, low plasticity, dilatent. Sand is fine to medium
grained, rounded. Composition of sand is mostly quartz and
pumice.
3.55m:...changes to "firm"
3.6m:...trace organics consist of tree roots. Sand is lensoidal.
3.65m:...changes to reddish brown. Interbedded with light
brownish red SAND. Sand is fine to medium grained, rounded to
subrounded.

4.5m: Silty SAND; light brown interbedded grey. Medium dense,
moist. Sand is fine grained, rounded to subrounded, dilatent.

0m: FILL

0.9m: TAURANGA GROUP

3m: Core loss

3.65m: reddish brown is likely due to iron
staining from sands

1.5m: SPT
0 for 0mm//
0,0,0,0
N = 0

3m: SPT
3 for 3mm//
0,0,0,0
N = 0

4.5m: SPT
7 for 7mm//
3,4,3,5
N = 15
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Water Level Readings:
Date Time | Hole Depth | Water Level
(1)  13/02/20 10:00 | m | 2.37 m bgl
(2)  14/02/20 07:00 | m | 7.5 m bgl

REMARKS:
1.)  Inferred soil strengths are indicated by the use of "quotation marks".
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Client:     AIAL & NZTA
Project:   SH20B - Accelerated Design Variation
Location:  Campana Road
Project Reference:    504330

BOREHOLE INFORMATION
Method:
Equipment:
Contractor:

Mt Eden Circuit 2000
405430.16m
786657.24m
11.12m
(Auckland MSL 1946 Datum)

Ground Floor, 247 Cameron Road
PO Box 2292, Tauranga
New Zealand
Tel: +64 7 578 6183
www.aurecongroup.com

CO-ORDINATES:
Easting:
Northing:
Reduced level:

Date started:
Date completed:
Inclination:
Azimuth:

N
C

T
P

s

4.95m: CORE LOSS

6.45m: Silty SAND; light bluish grey. Medium dense, moist to
wet. Sand is fine grained, dilatent. [PUKETOKA FORMATION -
SAND]

8m:...changes to light brownish orange.

9m:...changes to dense

4.95m: Core loss

6.45m: Sample collected from 6.45 to 6.55 m

9m: Sample collected from 9 to 9.45 m

6m: SPT
1 for 1mm//
1,0,1,1
N = 3

7.5m: SPT
4 for 4mm//
4,4,5,7
N = 20

9m: SPT
11 for 11mm//
9,10,12,12
N = 43
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Water Level Readings:
Date Time | Hole Depth | Water Level
(1)  13/02/20 10:00 | m | 2.37 m bgl
(2)  14/02/20 07:00 | m | 7.5 m bgl

REMARKS:
1.)  Inferred soil strengths are indicated by the use of "quotation marks".
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Client:     AIAL & NZTA
Project:   SH20B - Accelerated Design Variation
Location:  Campana Road
Project Reference:    504330

BOREHOLE INFORMATION
Method:
Equipment:
Contractor:

Mt Eden Circuit 2000
405430.16m
786657.24m
11.12m
(Auckland MSL 1946 Datum)

Ground Floor, 247 Cameron Road
PO Box 2292, Tauranga
New Zealand
Tel: +64 7 578 6183
www.aurecongroup.com

CO-ORDINATES:
Easting:
Northing:
Reduced level:

Date started:
Date completed:
Inclination:
Azimuth:

T
P

s
T

P
c

10.1m: CLAY with some sand and silt; Dark bluish grey. "Firm",
moist, high plasticity, low sensitivity.

10.3m:...changes to light blue with trace organics.

10.95m:...changes to CLAY with trace sand. Moderately sensitive.

12.5m:...Subhorizontal consolidated bedding with trace organics

13.5m:...changes to "Hard"

10.95m: Fine mica minerals are present.

13.95m: inside of core sample very fluidised
silt with some sand. Likely due to SPT sample
at

10.5m: SPT
5 for 5mm//
3,5,5,6
N = 19

13.5m: SPT
8 for 8mm//
6,6,11,10
N = 33
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Water Level Readings:
Date Time | Hole Depth | Water Level
(1)  13/02/20 10:00 | m | 2.37 m bgl
(2)  14/02/20 07:00 | m | 7.5 m bgl

REMARKS:
1.)  Inferred soil strengths are indicated by the use of "quotation marks".
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Client:     AIAL & NZTA
Project:   SH20B - Accelerated Design Variation
Location:  Campana Road
Project Reference:    504330

BOREHOLE INFORMATION
Method:
Equipment:
Contractor:

Mt Eden Circuit 2000
405430.16m
786657.24m
11.12m
(Auckland MSL 1946 Datum)

Ground Floor, 247 Cameron Road
PO Box 2292, Tauranga
New Zealand
Tel: +64 7 578 6183
www.aurecongroup.com

CO-ORDINATES:
Easting:
Northing:
Reduced level:

Date started:
Date completed:
Inclination:
Azimuth:

T
P

s

15m: Silty SAND; bluish greenish grey. "Medium dense", moist to
dry. Sand is fine to medium grained, rounded to subrounded,
quartz.

16.5m:...with trace gravel. Gravel is fine to medium grained,
subrounded, greywacke.

17m: SAND; bluish greenish grey. "Medium dense", moist to dry.
Sand is fine grained with trace medium grains. All subrounded to
subangular, well graded.

18m:...changes to very dense

18.75m:...Gravel is poorly cemented sand.

19.5m:...changes to medium dense

15m: KAAWA FORMATION15m: SPT
11 for 11mm//
5,6,8,9
N = 28

16.5m: SPT
4 for 4mm//
4,6,9,13
N = 32

18m: SPT
19 for 19mm//
12,12,20,6 for 20mm
N = 50+

19.5m: SPT
4 for 4mm//
2,4,4,6
N = 16
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Water Level Readings:
Date Time | Hole Depth | Water Level
(1)  13/02/20 10:00 | m | 2.37 m bgl
(2)  14/02/20 07:00 | m | 7.5 m bgl

REMARKS:
1.)  Inferred soil strengths are indicated by the use of "quotation marks".
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Client:     AIAL & NZTA
Project:   SH20B - Accelerated Design Variation
Location:  Campana Road
Project Reference:    504330

BOREHOLE INFORMATION
Method:
Equipment:
Contractor:

Mt Eden Circuit 2000
405430.16m
786657.24m
11.12m
(Auckland MSL 1946 Datum)

Ground Floor, 247 Cameron Road
PO Box 2292, Tauranga
New Zealand
Tel: +64 7 578 6183
www.aurecongroup.com

CO-ORDINATES:
Easting:
Northing:
Reduced level:

Date started:
Date completed:
Inclination:
Azimuth:

T
P

s
T

P
z

K
A

s

17m: SAND; bluish greenish grey. "Medium dense", moist to dry.
Sand is fine grained with trace medium grains. All subrounded to
subangular, well graded.

20.35m: SILT with some sand; reddish grey. "Hard", moist,  low
plasticity, moderate sensitivity. Silt is partially consolidated, very
friable, planar bedding. Sand is fine to coarse grained, sub
rounded.

21m:...interbedded with consolidated organics

21.55m: Gravelly SAND with some silt; bluish greenish grey.
Sand is dense, moist. Sand is fine to coarse grained, quartz-rich.
Gravel is fine to medium grained, rounded to subrounded, pumice
and consolidated sands.

22.75m: Silty SAND; reddish grey. "Medium dense", moist. Sand
is fine grained, dilatent, some plasticity.

23.5m: Gravelly SAND; whitish grey. "Dense", moist. Sand is fine
to medium grained, well graded, rounded to subrounded. Gravel is
fine to medium grained, rounded, pumice and consolidated sand.

24.45m: Silty SAND with trace gravel; bluish greenish grey.
"Medium dense", wet to moist. Sand is fine to medium grained
rounded to sub rounded, interbedded dark grey.

21m: SPT
10 for 10mm//
6,6,2,14
N = 28

22.5m: SPT
8 for 8mm//
5,8,14,17
N = 44

24m: SPT
13 for 13mm//
7,9,10,10
N = 36
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Report Summary 

The following summarises the findings of this report however is not to be taken in isolation. It is a requirement 

that any user of this report review the document in its entirety, including all appendices. 

Feature Commentary 

RMA: Section106 

No geotechnical natural hazards were identified (as listed in these Act) that are considered 

an undue impediment to construction or that cannot be reasonably addressed by typical 

engineering design and construction 

Fill 
Non-engineered fill was found at the site. The fill thickness was proven to be up to 1.2 m 

but could be thicker.  The fill is not suitable for support of structures.  

Natural Soils 
Very stiff to hard soils of the Auckland Volcanic Field and Puketoka Formation underlie 

the site. 

Unduly Weak, Sensitive, or  

Compressible Soils  
Not Encountered 

Groundwater 
Groundwater levels ranged between 1.8 m and 3.0 m. 

A design groundwater level of 2.0 m was adopted for our liquefaction assessment. 

Seismic Site Class Site Class C 

Expansive Soils Classified as Moderately Expansive in accordance with B1/AS1 

Slope Stability 
The proposed building platforms are near level or gently sloping (less than 5°).  Slope 

stability is not a risk to the development.  

Liquefaction 

Some soil layers below 3.0 m depth are susceptible to liquefaction.  There is a risk of 

liquefaction induced settlement and lateral spreading at the site under the ULS seismic 

event.  

A thick raft of stiff to hard soils is present that will reduce the effect of liquefaction at the 

surface. 

We do not expect liquefaction effects to cause any damage to the proposed buildings that 

would exceed the buildings performance requirements under ULS conditions.  This 

assumes lightweight timber framed buildings are used at the site. 

Foundations 
Shallow foundations are suitable where supported by stiff natural ground or engineered 

fill. 

Drawing Review prior to 

Consent Application 
Required 

Construction Observation Recommended 
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1.0 Introduction 

Soil & Rock Consultants (S&RC) were engaged by The Royal New Zealand SPCA (‘SPCA’) to carry out a 

geotechnical investigation at 485 Puhinui Road, Papatoetoe.  The SPCA plan to develop the site into a new 

animal care and rehoming centre.  Our proposal has been scoped to support a Resource Consent application 

and inform structural design with respect to the building foundations. 

Our investigation has been informed by Section 106 of the Resource Management Act which lists ‘Natural 

Hazards’ that must be considered by Council when assessing a Resource Consent application. Our 

assessment has also extended to consideration of the following points. 

• Identification of geotechnical constraints to the proposed development and provision of 

recommendations to mitigate those constraints. 

• Provision of a seismic site class in accordance with NZS1170.5:2004. 

• Determination of the Expansive Soil Class in accordance with B1/AS1. 

• An assessment of the risk of natural hazards affecting the site in accordance with Section 106 of the 

Resource Management Act. 

• Assessment of the risk of liquefaction.  

• Provision of geotechnical recommendations to support foundation design 

The primary purpose of this reporting is to identify the issues discussed above and provide associated 

remedial, mitigating, and design recommendations in order that Resource Consent can be granted. 

Information and advice related to good construction practise are also provided.  

1.1 Limitations 

This report has been prepared by Soil & Rock Consultants for the sole benefit of The Royal New Zealand 

SPCA (the client) and their appointed sub-consultants with respect to the development proposed 485 Puhinui 

Road, Papatoetoe and the brief given to us.   

This report can also be used by Auckland Council as part of Resource Consent processing.   
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The data and/or opinions contained in this report may not be used in other contexts, for any other purpose 

or by any other party without our prior review and agreement. This report may only be read or transmitted in 

its entirety, including the appendices. 

The recommendations given in this report are based on data obtained from discrete locations and soil 

conditions between locations are inferred only. Our geotechnical models are based on those actual and 

inferred conditions.  Variations between test locations may occur and Soil & Rock Consultants should be 

contacted in this event.  

Soil & Rock Consultants should also be contacted should the scope or scale of the development proposal 

vary from that currently indicated. 

2.0 Site Description 

485 Puhinui Road is located on the northern side of Puhinui Road and is bound by Campana Road to its west 

and a tributary stream of the Waokauri Creek to the east.  Auckland International Airport is located less than 2km 

to the west. 

The property is legally described as Lot 2 and DP No 402013, is roughly rectangular in shape and covers an 

area of 7.1636 HA.  

The proposed area of development (‘the site’) comprises roughly the centre third of the property. The wider site 

area is current utilised for market gardening.  Numerous farm buildings are located near the western half of the 

centre of the site, which is of near-level topography.  Some concrete hardstand areas are associated with the 

buildings.  The eastern half of the site is gently sloping (less than 5°) down to the east towards the stream.  Beyond 

the eastern property boundary the stream bank is steep (locally up to 30°) and is well vegetated with thick bush.  

The area of the proposed development is situated well away from any steeper slopes. 

While the Auckland Council GIS website indicates that no underground public services currently traverse the site, 

it does show both the RNZ liquid fuels Marsden to Wiri pipeline and Vector overhead power lines run through the 

adjacent Campana Rd corridor.  Based on discussions with the current land occupier underground water lines 

used to irrigate crops may be present across the site. 

A schematic site plan is included as Figure 1 below. 
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Figure 1: Aerial Image (Source: Auckland Council GeoMaps Website).  Area of planned development indicative only and derived from 
preliminary architectural plans prepared by Chow Hill dated October 2021. 

 

2.1 Proposed Development 

Drawings prepared by Chow Hill Architects show the proposed development will include construction of numerous 

buildings across the site.  All existing structures and hardstand areas will be removed as part of the development. 

The buildings will be laid out in 12 wings across the western part of the centre of the site.  Our understanding1 is 

that the buildings will be single story structures that will meet the requirements for ‘lightweight timber framed 

 

 

1 Based on discussions with Carnoustie Management Ltd, project managers for the development. 

Area of planned development ‘the site’ 

Tributary stream of 

the Waokauri Creek  

Campana Road 
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buildings’ as outlined by NZS3604.  Site access and paved parking areas will be built to the north and south of 

the building.  An indicative site plan is included as Figure 2. 

 

Figure 2: Proposed Development (Source: Site Plan by Chow Hill Architects) 

No earthworks plans are currently available.  Given the existing site contours if earthworks are needed, we 

expect they would be very limited in depth/thickness. 

C
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To Puhinui Road 
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3.0 Geology 

Reference to the GNS New Zealand Geological Web Map 1:250,000 Geology map, indicates the site is 

underlain by recent alluvial soils of the Puketoka Formation.  Auckland Basalts Tuff is mapped at the northern 

end of Campana Road (refer Figure 3). 

 

Figure 3: Geological Map (Source: GNS WebMaps Website) 

 

Puketoka Formation alluvial deposits are described as “Pumiceous mud, sand and gravel with muddy peat 

and lignite: rhyolite pumice, including non-welded ignimbrite, tephra and alluvia”.  These soils can vary in 

their strength and nature over short vertical and lateral distances.  These soils can vary in thickness and are 

typically underlain by soils and rock of the East Coast Bays Formation. 

While not shown on the geological map thin layers of volcanic airfall deposits (ash) or fill may also be present 

at the site.  These units are not typically shown on geological maps.  

Site Location (approx.) 

Puketoka Formation 

Auckland Basalts Tuff 
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4.0 Field Investigation 

The field investigation was carried out on 18 January 2022 (hand augers) and 25 January (CPT) and included 

the following components: 

• Site walkover by a senior Engineering Geologist from S&RC. 

• Drilling of 10 hand augerholes with a target depth of 3.0 m (AH01 to AH12 excluding AH04 and 

AH09).  The purpose of these augerholes was to confirm the nature of the near surface soils and 

support foundation design recommendations. 

• Drilling of 4 hand augerholes with a target depth of 1.0 m (AH13 to AH16 inclusive).  Scala 

penetrometer testing was completed next to these augerholes to a depth of 1.0 m.  The purpose of 

these augerholes and penetrometer testing was to inform pavement design requirements for the 

carpark areas.  

• Drilling of 2 hand augerholes with a target depth of 5.0 m (AH04 and AH09).  Standpipe piezometers 

were installed in these augerholes.  The purpose of these augerholes was to inform our geotechnical 

ground model for the site as well as establishing groundwater levels. 

• Two (2) subsequent site visits (at approximately 1-week intervals) to measure the groundwater levels 

in the piezometers. 

• Carry out four (4) Cone Penetration Tests (CPTs) to obtain a detailed strength profile of the site soils 

at depth, provide data for analysis of potential settlement and liquefaction, and help determine the 

seismic site class. 

• Retrieval and laboratory testing of four (4) soil sample for the purposes of providing a soil expansivity 

classification in accordance with B1/AS1. 

The test locations are shown on the Site Plan, Drawing No 211197/1 (Appendix A). The locations are 

approximate only. 

Appendix B includes: 

• engineering logs of the soils recovered in the hand augers 

• penetrometer test results 

• piezometer layout and specification. 



Job No: 211197 16 March 2022 (Rev A) 11 

 

 

 

Our laboratory test results are included in Appendix C and summary plots from the CPT are included in 

Appendix D. 

4.1 Quality Assurance 

Measurements of undrained shear strength were undertaken within in the augerholes using a handheld shear 

vane in accordance with the New Zealand Geotechnical Society Guidelines for Handheld Shear Vane Tests, 

dated August 2001. Peak and remoulded vane shear strengths shown on the attached augerhole logs 

represent dial readings adjusted using the BS 1377 calibration factor given on the log. 

A visual-tactile field classification of the soils encountered during drilling was carried out in accordance with 

“Guidelines for the Field Classification and Description of Soil and Rock for Engineering Purposes”, issued 

by the New Zealand Geotechnical Society Inc. (2005). 

CPTs were carried out on 25 January 2022 by ProDrill in accordance with NZS 4402.6.5.3:1988 and also in 

general accordance with ASTM D5778-07, DIN 4094-1 and ISSMFE Appendix A TC16. During each test, the 

CPT probe was pushed into the ground at a constant rate of 20mm/s ± 5mm/s. Sensors in the cone produced 

continuous analogue data of cone resistance (qc), sleeve friction (fs) and pore water pressure (u2) that was 

converted to digital form at intervals of depth.   

The nature of CPT means that some parameters are accurately measured (e.g. cone resistance, skin friction) 

and others are inferred or calculated (moduli, soil type etc.).  No soil sample is retrieved for visual, tactile or 

laboratory assessment using this test method. 

Dynamic Cone (Scala) Penetrometer testing was carried out in-lieu of shear vane testing where soils became 

sand-dominated.  Testing was carried out in general accordance with NZS 4402 Test 6.5.2: 1988. 

4.2 Subsurface Conditions 

Subsurface conditions have been interpolated between the test locations and localised variations will exist 

between and away from the test locations.  

In general, the soils encountered comprised localised layers of topsoil or fill underlain by soils of either the 

Auckland Volcanic Field or alluvial soils of the Puketoka Formation.  An outline of the soil conditions and 
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investigation results is given below and summarised in Table 1.  Detailed descriptions of the soils are given 

on the attached logs (Appendix B). 

• Topsoil. Where topsoil was encountered its thickness ranged between 0.1m and 0.4m below present 

ground level (bpgl). These materials are unsuitable for the support of permanent structures (i.e. 

building foundations, floor slabs, pavements etc.).  

The depth, lateral extent, and composition of the topsoil will vary across the site. In addition, Soil & 

Rock Consultants have been involved with former horticultural sites where considerable quantities 

of buried plastic planter bags and similar have been encountered during site clearance. Project 

budgeting should allow for this type of occurrence. 

• Fill. Fill was encountered in some augerholes - mostly on the southern area of the proposed 

development.  The fill thickness varied.  Where its base was found the fill was between 0.1 m and 

1.2 m thick.  The base of the fill was not found in two augerholes (AH02 and AH03) where drilling 

was terminated at shallow depths (0.25 m and 0.3 m respectively) on obstacles within the fill that 

could not be penetrated. 

The fill has been placed without engineering supervision and should not be relied on for support of 

permanent structures. 

The depth, lateral extent, and composition of the fill will vary across the site. 

• Auckland Volcanic Field.  Residual soils of the Auckland Volcanic Field (AVF) were encountered 

in most augerholes.  Where AVF soil was present the depth to its base ranged between 0.7 m to 

greater than 3.0 m.  The AVF soils comprised stiff to hard silt with lesser fine sand and clay. 

• Tauranga Group. Puketoka Formation alluvial deposits were encountered at each test location 

where the base of the fill or AVF soils was found.  The base of the Puketoka Formation was not 

found in any augerholes.  
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The alluvial soils comprised stiff to hard silts with lesser amounts of clay and fine sand with 

occasional clay dominant zones. Vane shear strengths recorded within the alluvial material were all 

greater than 64 kPa and were typically greater than 100 kPa. 

Waitemata Group soils and rock are expected to underly the Puketoka Formation at depth. 

• Scala Penetrometer Testing. Scala Penetrometer testing was carried out from the base of 

augerholes that encountered obstacles that couldn’t be penetrated (AH02), in horizons that were 

granular in nature (fill in AH06) and in the four augerholes intended to support pavement design 

(AH13 to AH16). 

Refusal was not encountered in any of the natural soils at the site. 

Test results in the granular fill horizon in AH06 indicated densities reducing from dense at the surface 

to loose at 0.9 m depth. 

Test results in the augerholes intended to support pavement design were variable, decreasing from 

the ground surface, and generally indicating medium-dense soils. 

• Cone Penetrometer Testing. Cone Penetrometer Tests (CPT) were carried out at four locations. 

Refusal, inferred to be contact with hard, less weathered rock of the Waitemata Group, was 

encountered at depths ranging between 16.8m and 17.3m bpgl.  Termination depths are summarised 

in Table 2. 

Tip pressures in the CPT were generally higher below 15.0 m in comparison to the tip pressures 

above.  This depth is likely to be the upper surface of the Waitemata Group soils or highly weathered 

rock. 

• Groundwater.  Groundwater measurements were carried out within the hand augerholes on the day 

of drilling (18 January 2022) and are summarised in Table 1.  The results of groundwater monitoring 

completed within the piezometers is discussed in Section 4.3 below.  Where groundwater was found 

its depth ranged between 1.8 m and 3.0 m bpgl.  Where groundwater was not encountered the 

augerholes were terminated at depths of 3.0 m or less. 



Job No: 211197 16 March 2022 (Rev A) 14 

 

 

 

Groundwater measurements taken during drilling are not always an accurate portrayal of the actual 

long-term groundwater table.  Groundwater levels can take time to stabilise within the augerhole 

following drilling.  

Table 1 – Summary of Subsurface Conditions 

Test ID 
Termination Depth (m) to the base of: Vane Shear 

Strength 
Range (kPa) 

Scala 
Penetrometer 
Termination 

(m) 

Groundwater 
Depth (m) 

Depth (m) Reason Topsoil/Fill AVF 

All depths measured in (m) below present ground level. (Rounded to 1 DP) 

AH01 3.0 Target depth 0.1 (TS) 0.8 96 - > 200  NE 

AH02 0.25 Obstacle >0.25 (FILL) NE  0.25 NE 

AH03 0.3 Obstacle >0.3 (FILL) NE NT NT NE 

AH04 4.3 Collapse 1.0 (FILL) NE 103- > 200  3.0 

AH05 3.0 

Target depth 

0.2 (TS) NE 143 - > 200  NE 

AH06 3.0 1.2 (FILL) >3.0 90 - > 200  3.0 

AH07 3.0 0.4(TS) NE 77 - 180  2.6 

AH08 3.0 0.1 (TS) 0.8 124 - 200  2.7 

AH09 5.0 0.1 (FILL) 1.7 64 - > 200  2.7 

AH10 3.0 0.2 (TS) 2.0 122 - > 200  NE 

AH11 3.0 0.2 (TS) 1.8 163 - > 200  NE 

AH12 3.0 0.1 (TS) 0.7 112 - > 200  NE 

AH13 1.0 NE >1.0 150 - > 200  NE 

AH14 1.0 0.1 (TS) 0.9 114 - > 200  NE 

AH15 1.0 NE >1.0 182 - > 200  NE 

AH16 1.0 NE >1.0 >200  NE 

 NE = Not Encountered  NT = Not Tested TS = Topsoil 

Table 2 –CPT Summary 

Test ID 
Termination 

Depth (m) bpgl 

CPT01 16.8 

CPT02 16.8 

CPT03 17.3 

CPT04 17.0 
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4.3 Groundwater Monitoring 

Two piezometers were installed at the site on 18 January 2022.  Construction and lithology logs are included 

in Appendix B.  Water levels within the piezometers were measured on 27 January and 1 February 2022. 

The groundwater monitoring results are shown in Table 3 below.  

 

Table 3 – Results of Groundwater Monitoring 

L
o

ca
ti

o
n

 Piezometer 
Reading 
Range 

Monitored 
Lithology 

Groundwater Levels 
(bpgl – 1 dp) 

m bpgl 
18/01/22 

(On installation) 
27/01/22 
(+9 days) 

01/02/22 
(+14 days) 

AH04 / PZ01 2.7 – 3.0 Tauranga 
Group 

3.0 m 2.7 m 2.9 m 

AH09 / PZ02 1.8 – 2.7 2.7 m 2.0 m 1.8 m 

 

Water levels may be higher especially after periods of prolonged wet weather or during winter months. 

5.0 Expansive Soils 

Four soil samples were retrieved from near-surface strata.  Three of the retrieved samples (SS01 to SS03) 

were  tested in our laboratory to determine soil expansivity characteristics in accordance with AS 1289.7.1.1.  

One sample was unable to be tested due to damage on extrusion. 

The laboratory test results indicate the soils lie in ‘Expansive Soil Class M – Moderately Expansive’ as given 

in B1/AS1. B1/AS1 states that Class M soils experience surface movements of up to 550 mm.  Foundation 

design should take account of this classification.  Laboratory test results are presented in Appendix C. 

6.0 Sensitive Soils 

The ratio of peak to remoulded vane shear strength values recorded during our investigation ranges 

approximately between 2 and 4, indicative of a ‘moderately sensitive’ subgrade. These soils are potentially 

susceptible to mechanical disturbance and/or exposure to the elements and soils that test well in-situ can 

perform poorly when construction is underway. Care is therefore required during construction to ensure the 

soils are protected to ensure favourable short and long-term subgrade and foundation performance.  
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Practical means of protecting the soils include avoidance of vibration-based compaction equipment, 

protecting the subgrade following initial site clearance, minimising the passage of heavy or vibrating 

construction plant, and extra care during foundation excavations, particularly any pile excavations. 

7.0 Seismic Design Parameters 

The site is considered a Class C – ‘Shallow Soil Site’ as defined by NZS 1170.5:2004. 

We have calculated the Peak Ground Acceleration (PGA) in accordance with section 6.2 of the Bridge 

Manual2 based on the following assumptions: 

• Class C soils 

• A design life of 50 years 

• An ARI of 1/500 (Table 3.3 of 1170.0: 2002) 

• Ru of 1 (Table 3.5 of 1170.5: 2004) 

• F = 1.33 (Section 6.2 of the Bridge Manual) 

• C0,1000 = 0.15 (Figure 6.1(a) of the Bridge Manual) 

A PGA value of 0.15g (ULS) with an effective earthquake magnitude of 5.75 (from Figure 6.2(d) of the Bridge 

Manual) should be adopted for design purposes for structures with a 50-year design life. 

Note that design for retaining walls and slopes should use a 100-year design life and a larger design PGA 

would apply. 

8.0 Slope Stability 

The proposed development is shown to take place over gently-sloping to near-level ground (less than 5°) 

and is underlain by very stiff to hard soils.  Ground slopes are expected to be further reduced during 

development of the site.  Slope instability is not a risk for the proposed development. 

 

 

2 ‘The Bridge Manual’ Prepared by NZTA, ref: SP/M/022, edition 3, amendment 3, effective October 2018 
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Sideslopes of the Waokauri Creek are located approximately 50 m to the east.  Any development within 12 m of 

the crest of the creek sideslopes will require specific geotechnical assessment. 

9.0 Liquefaction Induced Settlement and Lateral Spreading 

We have carried out a screening assessment to assess the risk of liquefaction induced ground settlement 

and lateral spreading affecting the site.  This assessment meets the requirements for a Level D – site specific 

assessment in accordance with relevant MBIE guidelines. 

Assessments of liquefaction potential were carried out based on the method of Boulanger & Idriss (2014) 

following the Zhang et. al. (2002) procedure to determine possible ground subsidence across the site during 

design seismic events.  Liquefaction analyses have been carried out for Ultimate Limit State (ULS – 1:500 

year return period) and Serviceability Limit State (SLS – 1:50 year return period) design seismic events using 

design peak ground accelerations and earthquake magnitudes outlined above. The CPT liquefaction 

assessment as calculated by CLiq software (version 2.1.6.11) is included in Appendix E. 

No liquefaction-related laboratory testing was completed during preparation of this report.  The liquefaction 

potential has been assessed using CPT data only.   A water level of 2.0 m was used as the design 

groundwater levels in the liquefaction assessment.  The ‘actual’ groundwater depth will vary seasonally. 

The analyses indicate no liquefaction is expected under the SLS seismic event. 

Liquefaction induced settlement and lateral spread is predicted by our model under the ULS seismic event.  

The amount of settlement and spread and the depth ranges where this is modelled to occur are summarised 

in Table 4. 
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Table 4 - Summary of predicted effects under the ULS design event 

CPT ID 
Liquefaction Induced Settlement Lateral Spread 

Amount Depth Range (m) Amount Depth Range (m) 

CPT - 01 40 mm 5.5 – 7.5 150 mm 5.5 – 6.0 

CPT - 02 10 mm 
3.5 – 7.0 

9.5 – 10.0 
5 mm 4.5 – 6.0 

CPT - 03 30 mm 
3.0 – 5.5 

7.5 – 10 
60 mm 3.7 – 5.7 

CPT - 04 15 mm 
4.0 – 7.0 

9.5 – 10 
40 mm 5.0 – 6.0 

Note: Depth ranges are approximate only. 

The analyses indicate vertical liquefaction-induced settlement under the ULS design seismic event is 

calculated to be in the order of 10 mm to 40 mm.  All liquefaction is expected to occur at depths of 3.5 m or 

greater. 

The risk of lateral spread has been assessed assuming a 3.0 m high free face located 50 m from the CPT.  

This represents the sideslopes of the Waokauri Creek to the east of the site.  This site geometry is based on 

contours available from Auckland Councils GeoMaps website which are derived from LIDAR measurements.  

The results of our lateral spreading risk assessment indicate that the ground surface at the CPT locations 

could move towards the Waokauri Creek between 5 mm and 150 mm.   

Given: 

• stiff to hard soils underly the site 

• a ‘raft’ of non-liquefiable soils 3 m to 5.5 m approximate thickness is expected below the site 

• this assessment methodology tends to over report lateral spread risks 

• timber frame structures are proposed at the site. This type of structure generally tolerates movement 

well 
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We consider the expected lateral stretch3 that buildings at the site would experience would be within the 

performance limits expected for the structures in a ULS event. 

Liquefaction Conclusions 

Whilst liquefaction-induced settlement and lateral spread are predicted at the site under the ULS design 

seismic event we do not expect liquefaction effects to cause any damage to the proposed buildings that 

would exceed building performance requirements under ULS conditions.  This inference assumes lightweight 

timber framed construction. 

Pile design (if piles are required) must consider the depths at which liquefaction-induced settlement is 

expected.  If piles are required, specific assessment is required to support detailed design to confirm suitable 

embedment depths.   

Piles should not be embedded less than 6 times the pile diameter (or 2.0m, whichever is the greater) 

above liquifiable soils.  Skin friction should not be used in the liquefiable zone.  

10.0 Foundation Design Recommendations 

10.1 General 

S&RC should inspect all foundation excavations to determine whether the exposed soil and foundation 

conditions are consistent with those described in this report. 

Groundwater should be kept clear of foundation excavations to avoid softening of soils. 

10.2 Shallow Foundations 

The natural site soils below any existing fill are considered suitable for the use of shallow foundations which 

may comprise a ‘waffle’ or ‘rib-raft’ slab (surface-supported, no embedment) or traditional strip/pad/Senton 

footings.  Traditional strip/pad/Senton piles should be embedded a minimum of 600 mm into stiff natural 

 

 

3 The stretching across a building that occurs due to lateral spreading of the supporting ground. 
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ground or engineered fill and designed to accommodate the expansivity characteristics of the soils, classified 

as Expansive Soil Class M as per Section 5.0 of this report. 

A Design (Dependable) Bearing Capacity of 150 kPa is available for Ultimate Limit State Design of shallow 

foundations carried out in accordance with B1/AS1, B1/VM4 and AS/NZS 1170:2002. A Strength Reduction 

Factor (Øbc) of 0.5 has been applied to the Geotechnical Ultimate Bearing Capacity value to determine the 

Design Bearing Capacity. 

The fill present across much of the site cannot be relied on for the support of structures.  Either foundations 

will need to be deepened to penetrate the fill or otherwise the fill can be removed and the ground surface 

built up to design levels using engineered fill. 

10.3 Pile Foundations 

Pile foundations may be needed where: 

• non-engineered fill or other unsuitable material remains in-situ 

• bearing capacity requirements are greater than those given for shallow foundations 

If piles are needed then a detailed liquefaction assessment will be needed at the detailed design stage to 

confirm suitable embedment depths.  The purpose of that assessment would be to ensure piles are not 

embedded in, or influenced by, loss of support from liquefiable layers. 

We recommend any proposed pile foundations take the form of bored, concrete-encased timber, or steel-

reinforced concrete piles embedded into stiff natural ground. Pile excavations that penetrate groundwater, 

expected from approximately 2.0 m depth bpgl, will be susceptible to collapse and casing may be required. 

Pumps capable of handling slurry-rich material will also be required during construction. 

Soil strength parameters applicable to Ultimate Limit State Design in accordance with AS/NZS 1170:2002 

are given in Table 5.  These parameters may only be adopted for piles with a length-to-diameter ratio greater 

than five (L/D > 5), and that are embedded into stiff natural ground. 
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Table 5 – Ultimate Limit State Pile Design Parameters 

Material 
Ultimate End 

Bearing Capacity 
Ultimate Skin 

Friction 

Non-Engineered Fill Not applicable Nil 

Alluvial Deposits or AVF Soils 450kPa 20kPa 

A Strength Reduction Factor not greater than Øpc = 0.5 should be applied to the Geotechnical Ultimate 

Capacity values to determine the Design (Dependable) Capacity values.  

Skin friction should be ignored within non-engineered fill and/or the upper 0.6 m of pile length (whichever is 

the deeper) to take soil expansivity movements into account and also within the liquefiable zone. Skin friction 

should also be ignored if the pile holes are permanently cased. 

Negative skin friction should be assessed for any part of a pile situated above liquefiable zones.  This is to 

account for drawdown forces on the pile that could occur as a result of liquefaction-induced settlement. 

Driven piles are technically feasible but are likely to encounter issues with strength reduction soils during 

driving due to the creation of excess pore water pressures in dilatant soils.  We can provide specific 

recommendations if driven piles are considered. 

11.0 Floor Slabs and Pavements 

All topsoil, non-engineered fill, vegetation, organic or otherwise unsuitable material should be removed from 

under floor slab and pavement areas prior to construction. 

Given the land use for the property is currently market gardening it is reasonable to expect the upper surface 

has been disturbed and reworked during planting and harvesting processes.  Contingency should be allowed 

for in project costing to remove near-surface soils or rework them to a suitable standard.  Disturbed ground 

and possibly additional filling should also be expected in areas where existing structures are to be removed. 

For preliminary design a CBR value of 3% or a modulus of subgrade reaction of 20 kPa/mm are considered 

appropriate for flexible and rigid pavements respectively. These values should be confirmed by specific 

testing by S&RC following preparation of the subgrade. 
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Maintaining the natural moisture content of a subgrade prior to construction is important. The subgrade 

should be protected from desiccation, rain damage, and plant-trafficking by placing a protective layer of 

granular fill immediately upon excavating or filling to grade following inspection by the Geotechnical Engineer. 

The granular fill can later be left in-situ as a construction sub-base or basecourse if managed well and 

protected from damage. We recommend watering the subgrade approximately 48 hours prior to concrete 

placement to return the subgrade to its inferred pre-excavation moisture content. 

Any concrete floor-slab or pavement should be underlain by a basecourse of clean, free-draining granular fill 

as specified by the designer and should be subjected to compaction by a device of appropriate weight and 

energy. Silty or sandy subgrades are generally sensitive to disturbance and ‘static’ rolling only (no vibration) 

is recommended.  

12.0 Cuts and Fills 

All fills, regardless of depth, must be placed in accordance with NZS 4431:1989 with respect to subgrade 

preparation and standard of compaction. 

Any proposal to create cuts or fills greater than 600 mm in height should be the subject of specific design 

advice. 

13.0 Soil Contamination 

The site has been used for market gardening.  Soils may have been contaminated from spraying products 

such as pesticides and herbicides.  If contaminated soils are present then there may be special requirements 

on their handling and disposal. 

We understand that a contamination assessment is being completed by others.  The contamination 

assessment report should be referred to for specialist advice on managing risks associated with soil 

contamination. 

14.0 Retaining Structures 

Any retaining over 600 mm retained height or supporting a surcharge should be the subject of engineering 

design.  We can provide design recommendations if requested. 
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15.0 Stormwater 

Concentrated stormwater flows must not be allowed to run onto or over slopes or saturate the ground as this 

could adversely affect slope stability or foundation conditions.  Flows from all impermeable areas must be 

collected and carried in sealed pipes to a disposal point approved by Council. Disposal to ground may only 

be carried out subject to consultation with S&RC. 

16.0 Underground Services 

While not anticipated, public or private underground services, either mapped or unmapped, of any type (gas, 

pipelines, fibre, electricity etc) could be present.  A thorough service-search should be carried out prior to 

commencement of excavations. 

17.0 Drawing Review 

No detailed drawings of the proposed development were provided at the time of preparation of this report. 

Once plans are available they should be submitted to S&RC so that the applicability and implementation of 

the recommendations made in this report can be confirmed prior to application for Building Consent. 

18.0 Observation of Construction 

The recommendations given in this report are based on limited site data from discrete locations.  It is in the 

nature of geotechnical engineering that variations in ground conditions will exist across a site. S&RC should 

be engaged to inspect excavations and foundation conditions exposed during construction so that ‘actual’ 

ground conditions can be compared with those assumed in formulating this report.  

The aspects of the development that require geotechnical observation, testing, and final certification will be 

determined by Council and given in the Special Conditions of the Consent. The Contractor should make 

themselves familiar with those conditions and ensure adequate observations are carried out. In any case, 

the contractor should notify S&RC should ground conditions encountered during construction vary from those 

described in this report.  Any ground covered by fill or concrete prior to geotechnical inspection will be 

specifically excluded from completion certification (PS4). 

End of Report Text – Appendices Follow 
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TOPSOIL

SILT, minor clay, trace fine sand, brown, dark grey/black
inclusions, hard, dry to moist, non to slightly plastic
(WEATHERED TUFF)

clayey SILT, light brownish orange, minor black banded
streaks, very stiff, moist, slightly to moderately plastic
(PUKETOKA FORMATION)

orange brown

SILT, some clay, light greyish brown, very stiff, moist, slightly
plastic

whitish brown, minor orange staining

clayey SILT, whitish brown, minor orange staining, very stiff,
moist, slightly to moderately plastic

stiff

silty CLAY, light brownish grey, very stiff, moist, moderately
to highly plastic
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silty fine to coarse GRAVEL, trace clay, with a 70mmØ
angular cobble inclusion, light brown, dark grey gravel,
medium dense to dense, dry (GRANULAR FILL)
fine to medium gravelly SILT, some fine to coarse sand, light
greyish brown, hard, dry, non-plastic (FILL)
fine to coarse sandy SILT, minor fine to medium subangular
gravel, trace clay, dark brown, dark grey, hard, dry,
non-plastic
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fine sandy fine angular GRAVEL, some silt, brown, loose,
dry (GRANULAR FILL)
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SILT, some medium angular gravel, minor fine sand, light
yellow brown, grey, hard, dry, non-plastic (FILL)

SILT, some clay, minor fine angular gravel, trace to minor
fine sand, dark brown, grey, orange streaks, hard, moist,
slightly plastic

SILT, minor clay, minor fine sand, dark orange brown, hard,
moist, non to slightly plastic (PUKETOKA FORMATION -
Alluvial deposits)

some clay, light brown, very stiff, slightly plastic

moist to wet

light grey, brown, trace fine sand

dark grey, wet

clayey SILT, trace fine sand, light grey, orange streaks,
hard, wet to saturated, moderately plastic (PUKETOKA
FORMATION)
trace organic staining, dark grey mottles, saturated

no organic staining

very stiff

minor fine sand

silty CLAY, light grey, very stiff, saturated, highly plastic

no recovery

suction too great
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TOPSOIL

SILT, minor clay, minor fine to medium sand, dark brown,
very stiff, moist, non to slightly plastic (PUKETOKA
FORMATION)

some fine to medium sand, some clay, hard, slightly plastic

some clay to clayey, dark orange, dark brown, slightly to
moderately plastic

trace fine sand, light orangey grey, orange streaks, very stiff

some clay, light brownish grey, no streaks, slightly plastic

silty CLAY, minor fine sand, light orangey grey, very stiff,
moist, highly plastic
for 200mm: clayey SILT, minor fine sand, moderately plastic

trace fine sand, organic stained purplish grey, dark orange
and purple

no sand

T
S

T
A

U
R

A
N

G
A

 G
R

O
U

P

0.0

0.5

1.0

1.5

2.0

2.5

3.0

D
E

P
T

H
 (

m
)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

(kPa)50 100 150

G
R

A
P

H
IC

 L
O

G

D
E

P
T

H
 (

m
)

W
A

T
E

R
 L

E
V

E
L 

(m
)

SCALA PENETROMETER TEST
NZS:4402:1986 test 6.5.2
(Blows per 100mm Increment)

(Blows)

SHEAR STRENGTH
REMOULDED SHEAR

v
r

LA
B

O
R

A
T

O
R

Y
T

E
S

T
S

Auger Hole No:  AH05

Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"
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Near Level, Grass
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18
/0

1/
20

22

fine to medium sandy SILT, minor clay, light greyish brown,
hard, dry, non to slightly plastic (FILL)

trace clay, non plastic

minor clay, light grey, dark orange brown, non to slightly
plastic
2 pieces of blue plastic, 2mmØ

SILT, minor clay, minor fine sand, dark orange brown, light
grey, very stiff to hard, dry, non to slightly plastic

clayey SILT, trace fine sand, light grey, occasional orange
yellow streaks, stiff, moist, moderately plastic

fine sandy SILT, minor clay, dark orange brown, blue
streaks, light orange specks, stiff, moist, non to slightly
plastic (WEATHERED TUFF)

SILT, some clay to clayey, trace fine sand, dark orange
brown, dark grey and dark orange red streaks, very stiff,
moist, slightly to moderately plastic

some clay, minor fine to medium sand, light yellowish
orange, orange brown, moist to wet, slightly plastic

some clay to clayey, trace fine sand, light orangey white,
light yellow, hard, slightly to moderately plastic
saturated
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(Blows per 100mm Increment)
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Auger Hole No:  AH06

Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"
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Near Level, Grass

Logged By:

Shear Vane No - Calibration Date:

Surface Conditions:
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TOPSOIL

SILT, some clay, minor fine sand, grey, orange, very stiff,
moist, slightly plastic (PUKETOKA FORMATION - Alluvial
deposits)

grey, orange streaks

some fine sand, dark grey for 100mm

clayey SILT, trace fine sand, grey, very stiff, moist to wet,
moderately plastic

wet

wet to saturated

SILT, some fine to medium sand, some clay, grey, very stiff,
saturated, slightly plastic

stiff
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Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"
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Near Level, Grass
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TOPSOIL

SILT, minor clay, trace fine sand, fine basalt inclusions,
brown, dark grey and black bands, hard, dry to moist, non to
slightly plastic (WEATHERED TUFF)

SILT, some clay, trace fine sand, light brown, orange
patches, very stiff, moist, slightly plastic (PUKETOKA
FORMATION)

clayey SILT, light orange brown, very stiff, moist, moderately
plastic

SILT, some clay, light brownish grey, very stiff, moist, slightly
plastic

some clay to clayey

moist to wet

silty CLAY, light brownish grey, minor orange streaks, very
stiff, saturated, highly plastic

hard
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(Blows per 100mm Increment)
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Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"
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Slightly Sloping, Grass

Logged By:

Shear Vane No - Calibration Date:

Surface Conditions:
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SILT, minor clay, some fine sand, trace rootlets, dark
greyish brown, hard, dry, non to slightly plastic (FILL)
SILT, trace clay, some fine sand, dark orange brown, hard,
dry, non plastic (WEATHERED TUFF)
light grey

occasional dark red specks of fine sandy SILT, trace clay,
non plastic
dark red specks

some clay to clayey, minor fine sand, dark orange brown,
moist, slightly to moderately plastic

some clay, light grey, dark orange brown, very stiff, slightly
plastic

SILT, some clay, some fine sand, light grey, occasional
orange streaks, very stiff, moist, slightly plastic (PUKETOKA
FORMATION)

clayey SILT, trace fine sand, light grey, occasional orange
streaks, very stiff, moist, moderately plastic

orange streaks

organic stained, brown, black

saturated

fine to medium sandy SILT, minor clay, light bluish grey,
hard, saturated, non to slightly plastic

silty fine to medium SAND, light orange stained, grey, loose
to medium dense, saturated

SILT, some fine sand to sandy, minor clay, white, yellow
stained, hard, saturated, non to slightly plastic

for 80mm: clayey, moderately plastic

white, orange streaks, stiff

for 60mm: clayey, moderately plastic

moderately organic SILT, some fine sand, some clay, black,
dark reddish brown, very stiff, saturated, slightly plastic

stiff
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Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"
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Project No:
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                   GEO765 - 10/03/2021

Near Level, Grass

Logged By:

Shear Vane No - Calibration Date:

Surface Conditions:
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TOPSOIL

SILT, minor fine sand, minor clay, light brown, hard, dry to
moist, non to slightly plastic (WEATHERED TUFF)

some clay, dark brown, moist, slightly plastic

some fine sand to sandy

fine to medium sandy SILT, minor clay, light brownish
orange, very stiff, moist, non to slightly plastic

fine sandy, some clay to clayey, slightly to moderately plastic

SILT, some fine sand, some clay to clayey, whitish grey,
light brown, very stiff, moist, slightly to moderately plastic
(PUKETOKA FORMATION)

silty CLAY, trace fine sand, light purplish grey, occasional
orange stains, hard, moist, highly plastic

for 100mm: moderately organic stained, purplish black

SILT, some fine sand, some clay, light grey, white, very stiff,
moist, slightly plastic
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Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"
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Near Level, Grass

Logged By:

Shear Vane No - Calibration Date:

Surface Conditions:
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TOPSOIL

SILT, minor fine sand, minor clay, light brown, hard, dry to
moist, non to slightly plastic (WEATHERED TUFF)

some clay, dark brown, moist, slightly plastic

some fine sand to sandy

some clay to clayey, dark orange, dark brown, slightly to
moderately plastic

fine to medium sandy SILT, some clay, light brownish
orange, hard, moist, slightly plastic

moist to wet

SILT, some fine to medium sand, some clay, whitish grey,
trace orange staining, very stiff, moist, slightly plastic
(PUKETOKA FORMATION)

fine sandy SILT, minor clay, light purplish grey, hard, moist,
non to slightly plastic
clayey SILT, some fine sand, light purplish grey, very stiff,
moist, moderately plastic
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Auger Hole No:  AH11

Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"
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Near Level, Grass

Logged By:

Shear Vane No - Calibration Date:

Surface Conditions:
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TOPSOIL

SILT, some clay, trace fine sand, brown, hard, dry to moist,
slightly plastic (WEATHERED TUFF)

clayey SILT, dark orange brown, very stiff, moist, slightly to
moderately plastic (PUKETOKA FORMATION)

hard

light brown, dark orange mottles

SILT, some clay, light yellowish brown, very stiff, moist,
slightly plastic

clayey SILT, light yellowish brown, grey patches, very stiff,
moist, moderately plastic

light grey, orange staining

silty CLAY, light grey, orange staining, hard, moist, highly
plastic
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Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"
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Slightly Sloping, Grass
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Surface Conditions:
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SILT, some fine sand, minor clay, brown, hard, moist to wet,
slightly plastic (WEATHERED TUFF)

minor fine sand, some clay to clayey, greyish brown, slightly
to moderately plastic

dark orange, dark brown

clayey SILT, trace fine sand, dark orangey brown, very stiff,
moist to wet, moderately plastic
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NZS:4402:1986 test 6.5.2
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Auger Hole No:  AH13

Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"
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Geotechnical Investigation, 485 Puhinui Road,
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                   DR3127 - 28/09/2021

Slightly Sloping, Soil

Logged By:

Shear Vane No - Calibration Date:

Surface Conditions:
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TOPSOIL

SILT, minor fine sand, minor clay, light brown, hard, dry to
moist, non to slightly plastic (WEATHERED TUFF)
some fine to medium sand to sandy, some clay, dark
orange, dark brown, moist, slightly plastic

moist to wet

fine to medium sandy SILT, minor clay, dark blackish brown,
very stiff, moist to wet, non to slightly plastic

clayey SILT, trace fine sand, light purplish grey, very stiff,
moist to wet, moderately plastic (PUKETOKA FORMATION)
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Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"
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                   DR3127 - 28/09/2021

Slightly Sloping, Soil

Logged By:

Shear Vane No - Calibration Date:

Surface Conditions:
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SILT, minor clay, trace fine sand, dark brown, hard, moist,
non to slightly plastic (WEATHERED TUFF)

light grey brown

some clay, slightly plastic

dark orange speckles
very stiff
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Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"
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                   GEO403 - 24/02/2021

Near Level, Grass

Logged By:

Shear Vane No - Calibration Date:

Surface Conditions:
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SILT, minor clay, trace fine sand, brown, dark grey and
black bands, hard, dry to moist, non to slightly plastic
(WEATHERED TUFF)

dark orange brown

moist

A
V

F

0.0

0.5

1.0

1.5

2.0

2.5

3.0

D
E

P
T

H
 (

m
)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

(kPa)50 100 150

G
R

A
P

H
IC

 L
O

G

D
E

P
T

H
 (

m
)

W
A

T
E

R
 L

E
V

E
L 

(m
)

SCALA PENETROMETER TEST
NZS:4402:1986 test 6.5.2
(Blows per 100mm Increment)

(Blows)

SHEAR STRENGTH
REMOULDED SHEAR

v
r

LA
B

O
R

A
T

O
R

Y
T

E
S

T
S

Auger Hole No:  AH16

Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"
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                   GEO1591 - 5/03/2021

Near Level, Grass

Logged By:

Shear Vane No - Calibration Date:

Surface Conditions:
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Bentonite
Seal

Filter
Pack

Slotted
Pipe

SILT, some medium angular gravel, minor fine sand,
light yellow brown, grey, hard, dry, non-plastic (FILL)

SILT, some clay, minor fine angular gravel, trace to
minor fine sand, dark brown, grey, orange streaks,
hard, moist, slightly plastic

SILT, minor clay, minor fine sand, dark orange brown,
hard, moist, non to slightly plastic (PUKETOKA
FORMATION - Alluvial deposits)

some clay, light brown, very stiff, slightly plastic

moist to wet

light grey, brown, trace fine sand

dark grey, wet

clayey SILT, trace fine sand, light grey, orange
streaks, hard, wet to saturated, moderately plastic
(PUKETOKA FORMATION)
trace organic staining, dark grey mottles, saturated

no organic staining

very stiff

minor fine sand

silty CLAY, light grey, very stiff, saturated, highly
plastic
no recovery

suction too great
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Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"

STANDPIPE PIEZOMETER
Ø32mm

Auger Hole No:  AH04/PZ01
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                   GEO403 - 24/02/2021

Slightly Sloping, Soil

Logged By:

Shear Vane No - Calibration Date:

Surface Conditions:
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SILT, minor clay, some fine sand, trace rootlets, dark
greyish brown, hard, dry, non to slightly plastic (FILL)
SILT, trace clay, some fine sand, dark orange brown,
hard, dry, non plastic (WEATHERED TUFF)
light grey

occasional dark red specks of fine sandy SILT, trace
clay, non plastic
dark red specks

some clay to clayey, minor fine sand, dark orange
brown, moist, slightly to moderately plastic

some clay, light grey, dark orange brown, very stiff,
slightly plastic

SILT, some clay, some fine sand, light grey,
occasional orange streaks, very stiff, moist, slightly
plastic (PUKETOKA FORMATION)

clayey SILT, trace fine sand, light grey, occasional
orange streaks, very stiff, moist, moderately plastic

orange streaks

organic stained, brown, black

saturated

fine to medium sandy SILT, minor clay, light bluish
grey, hard, saturated, non to slightly plastic

silty fine to medium SAND, light orange stained, grey,
loose to medium dense, saturated

SILT, some fine sand to sandy, minor clay, white,
yellow stained, hard, saturated, non to slightly plastic

for 80mm: clayey, moderately plastic

white, orange streaks, stiff

for 60mm: clayey, moderately plastic

moderately organic SILT, some fine sand, some clay,
black, dark reddish brown, very stiff, saturated, slightly
plastic

stiff
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Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"

STANDPIPE PIEZOMETER
Ø32mm

Auger Hole No:  AH09/PZ02
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Near Level, Grass

Logged By:

Shear Vane No - Calibration Date:

Surface Conditions:
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Job Name: 485A Puhinui Road, Wiri Job No: 211197
Date: 19-Jan-22 Tested By: JP
Sample Location: SS01 Date Sampled: 18-Jan-22
Sampling method: Push Tube Sampled By: JT
Sampling depth (m): 0.7-1 Inert inclusions (%): 0
Sample condition: Good Extent of cracking (%): 10

Extent of crumbling (%): 0

Sample description:

Wet Density g (t/m3) = 1.64
Dry Density gd (t/m

3) = 1.21

Shrinkage Test
Initial moisture content (%) = 35.1

esh = Magnitude of total shrinkage strain (%) = 4.3

Swell Test
esw = Magnitude of the swelling strain (%) = -0.2

(Note: The esw value is negative if the sample has undergone consolidation)

Initial moisture content (%) = 39.7
Final moisture content (%) = 36.0

Shrink-Swell index Iss = 2.4   Strain per DpF (%)

Testing Method:  AS1289.7.1.1 - 2003 Soil reactivity tests

Shrink-Swell Test Results

SILT, some fine to medium sand, trace clay, trace fine angular gravel, dark 
brown, dark grey speckles, light brown speckles, hard, dry to moist, non 
plastic (FILL)
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Job Name: 485A Puhinui Road, Wiri Job No: 211197
Date: 19-Jan-22 Tested By: JP
Sample Location: SS02 Date Sampled: 18-Jan-22
Sampling method: Push Tube Sampled By: JT
Sampling depth (m): 0.6-0.9 Inert inclusions (%): 0
Sample condition: Good Extent of cracking (%): <5

Extent of crumbling (%): 0

Sample description:

Wet Density g (t/m3) = 1.83
Dry Density gd (t/m

3) = 1.41

Shrinkage Test
Initial moisture content (%) = 29.9

esh = Magnitude of total shrinkage strain (%) = 3.4

Swell Test
esw = Magnitude of the swelling strain (%) = -0.2

(Note: The esw value is negative if the sample has undergone consolidation)

Initial moisture content (%) = 34.4
Final moisture content (%) = 46.2

Shrink-Swell index Iss = 1.9   Strain per DpF (%)

Testing Method:  AS1289.7.1.1 - 2003 Soil reactivity tests

Shrink-Swell Test Results

fine sandy SILT, trace clay, trace fine to medium angular gravel, dark brown, 
hard, dry to moist, non plastic (FILL)
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Job Name: 485A Puhinui Road, Wiri Job No: 211197
Date: 19-Jan-22 Tested By: JP
Sample Location: SS03 Date Sampled: 18-Jan-22
Sampling method: Push Tube Sampled By: JT
Sampling depth (m): 0.5-0.8 Inert inclusions (%): <1
Sample condition: Good Extent of cracking (%): 5

Extent of crumbling (%): 1

Sample description:

Wet Density g (t/m3) = 1.87
Dry Density gd (t/m

3) = 1.39

Shrinkage Test
Initial moisture content (%) = 34.4

esh = Magnitude of total shrinkage strain (%) = 3.9

Swell Test
esw = Magnitude of the swelling strain (%) = -0.4

(Note: The esw value is negative if the sample has undergone consolidation)

Initial moisture content (%) = 33.0
Final moisture content (%) = 32.3

Shrink-Swell index Iss = 2.1   Strain per DpF (%)

Testing Method:  AS1289.7.1.1 - 2003 Soil reactivity tests

Shrink-Swell Test Results

fine sandy SILT, minor medium sand, trace clay, orange brown, hard, dry to 
moist, non plastic
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Project: Wiri SPCA

Soil and Rock Consultants Ltd
289 Lincolon Road
Henderson
https://www.soilandrock.co.nz/

Total depth: 16.84 m, Date: 2/03/2022

Surface Elevation: 0.00 m

485 Puihinui Road, Papatoetoe

Coords: X:0.00, Y:0.00

Cone Type: 

Cone Operator: 

CPT: Soil&Rock211197_CPT01

Location:
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 2/03/2022, 8:09:41 AM 1
Project file: 



Project: Wiri SPCA

Soil and Rock Consultants Ltd
289 Lincolon Road
Henderson
https://www.soilandrock.co.nz/

Total depth: 16.74 m, Date: 2/03/2022

Surface Elevation: 0.00 m

485 Puihinui Road, Papatoetoe

Coords: X:0.00, Y:0.00

Cone Type: 

Cone Operator: 

CPT: Soil&Rock211197_CPT02

Location:

Cone resistance

Tip resistance (MPa)
3020100

D
e
p
th

 (
m

)

16 .5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
Cone resistance Pore pressure

Pressure (kPa)
4003002001000

D
e
p
th

 (
m

)

16 .5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
Pore pressureSleeve friction

Friction (kPa)
4003002001000

D
e
p
th

 (
m

)

16 .5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
Sleeve friction

Cross correlation between qc & fs

20181614121086420-2-4-6-8-10-12-14-16-18-20

1.2

1

0.8

0.6

0.4

0.2

0

-0.2

-0.4

-0.6

-0.8

-1

-1.2

3

Cross correlation between qc & fs

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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