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2 SITE DESCRIPTION 

2.1 Site Location 

The 68ha site is located on Tramway Road as shown on  Figure 1 below.  

 

 Figure 1: Site Location Plan (OpenStreetMaps) 

2.2 Landform 

The current general landform, together with associated features located within and adjacent to the site is 
presented on the attached Landform Plan as Drawing 01. 

The site can be split into two general landforms. The first comprises a broad terrace that makes up most of 
the site and is essentially near level with existing ground levels ranging from RL40m in the west to RL41m 
in the east with a locally depressed paleochannel (RL38.6m) in the north-eastern corner. The second 
landform comprises four ridges of Walton Subgroup that rise up to RL45m on the western, southern and 
south-eastern site boundaries.  

The site is bound to the north by residential housing on Northholt Road and the under construction Tuu Mata 
development. To the east it is bound by farmland, to the west by Wiarere Drive, and to the south by the 
Ruakura Research Centre. 

Historical aerial photographs1 dating back to 1938 show that between 1953 and 1967 a pit on the northern 
boundary of the site was backfilled.  Since then, the site has been used for agriculture. 

  

 

1 Retrolens website, Sourced from http://retrolens.nz and licensed by LINZ CC-BY 3.0 

SITE LOCATION 
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Table 1: Summary of Strata Encountered 

G
eo

lo
g

y 

Unit Description 

Top of Unit 
(RLm)  

Thickness 
(m) 

Min Max Min Max 

Layers of firm to stiff silt between 150mm to 2.8m thick interbedded with 
sand layers described below. CPT cone resistance (Qc) from 0.3MPa to 
3.9MPa. 

39.0 41.0 1.2 4.2 

Loose to medium dense sand, from 1-2m below terrace surface, CPT 
Qc from 3MPa to 15MPa. 

35.0 40.8 1.0 7.0 

H
am

 A
sh

 Stiff orange silt is typically draped across the terraces. CPT Qc values 
ranged from 1MPa to 5MPa* 

39.5 43.4 1.1 3.0 

Stiff sandy silt across the terraces. CPT Qc from 0.5MPa to 5MPa* 21.0 41.0 4.3 6.0 

Puketoka Formation - soft to stiff silt/clay with CPT Qc from 0.4MPa to 2MPa* 8.5 33.5 3.6 7.6 

Walton Subgroup - dense Sand with Interbedded silt/clay CPT Qc 3MPa to 
32MPa* 6.3 27.0 - - 

Notes: *Strata only encountered in CPT208, 212, 213, 214, 217, 218, 220, 221, 222, 223, 225, sCPT22-03, 22-06, 
22-07, 22-09. 

5.3 Groundwater 

T+T completed their site investigation in August 2018 (late winter). The CMW investigation was completed 
in February 2022 (mid summer). Groundwater was encountered in the CPTs, boreholes, hand augers and 
test pits at the depths provided in Table 2. 

Table 2: Groundwater Data 

Test 
Location 

Groundwater 
Depth Test 

Location 

Groundwater 
Depth Test 

Location 

Groundwater 
Depth 

mBGL mRL mBGL mRL mBGL mRL 

CPT201 0.3 38.9 CPT220 0.1 41.5 BH201 0.5 39.5 

CPT202 1.1 38.5 CPT221 1.0 38.4 BH202 2.2 37.8 

CPT203 1.2 39.0 CPT222 0.8 39.6 BH203 1.6 38.2 

CPT204 1.6 38.2 CPT223 0.8 38.6 HA203 0.4 39.4 

CPT207 1.2 39.0 CPT224 1.5 38.7 HA211 0.5 38.6 

CPT208 3.3 35.9 CPT225 1.0 39.8 TP201 0.8 38.3 

CPT210 0.8 39.0 CPT227 1.2 38.8 TP202 0.5 39.5 

CPT211 0.4 40.4 sCPT22-01 2.2 37.4 TP206 0.8 39.7 

CPT212 3.0 39.2 sCPT22-02 2.5 37.1 TP208 1.0 39.0 

CPT213 2.1 40.1 sCPT22-03 4.5 34.7 TP210 0.6 39.4 

CPT214 0.4 39.2 sCPT22-04 1.7 38.5 TP211 0.9 39.1 

CPT215 0.9 38.9 sCPT22-05 2.9 36.6 TP213 1.1 40.3 

CPT216 0.5 39.9 sCPT22-06 5.3 38.1 TP217 0.5 39.5 

CPT217 0.8 39.8 sCPT22-07 0.1 43.6 TP218 1.2 38.7 

CPT218 0.1 39.2 sCPT22-08 2.3 37.1    

CPT219 1.0 38.8 sCPT22-09 5.6 38.2    

Notes: mBGL = Metres below ground level, mRL = meters relative level. 
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Recommendations to mitigate effects of liquefaction settlements on the proposed development are provided 
below in Section 7.1. 
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Table 5: Liquefaction Settlements (mm) 

CPT No. SLS 
Settlement 

(mm) 

0.25g PGA 0.25g PGA with 1m of Fill 0.19g PGA with 1m of Fill  0.14g PGA with 1m of Fill  

Total ULS  Index ULS  Total ULS  Index ULS  Total ULS  Index ULS  Total ULS  Index ULS  

CPT201 nil 120 155 95 115 75 90 20 75 

CPT202 nil 140 130 130 110 80 60 20 30 

CPT203 nil 155 130 140 110 105 85 20 40 

CPT204 nil 135 160 125 140 90 100 30 65 

CPT207 nil 130 135 110 105 90 85 15 45 

CPT208 nil 30 45 25 35 0 0 0 0 

CPT210 nil 125 105 115 85 80 55 30 45 

CPT211 nil 160 150 145 140 130 125 45 105 

CPT212 nil 75 85 75 85 45 45 0 0 

CPT213 nil 20 25 20 20 5 5 0 0 

CPT214 nil 80 100 65 95 50 75 5 30 

CPT215 nil 140 120 125 115 80 70 25 30 

CPT216 nil 145 140 125 115 100 85 40 80 

CPT217 nil 10 10 10 10 5 5 0 0 

CPT218 nil 130 125 115 110 80 80 20 75 

CPT219 nil 185 180 165 175 115 125 40 50 

CPT220 nil 60 60 60 60 50 55 25 30 

CPT221 nil 145 165 125 145 95 115 35 75 

CPT222 nil 35 40 35 40 15 20 0 0 

CPT223 nil 120 110 105 105 50 55 10 30 

CPT224 nil 130 120 115 105 75 65 20 75 

CPT225 nil 120 175 110 150 80 110 15 0 

CPT227 nil 135 125 125 115 80 80 15 20 

9



TUUMATA PLAN CHANGE - GEOTECHNICAL INVESTIGATION REPORT 2 NOVEMBER 2022 

CMW Geosciences 
Ref. HAM2021-0096AD Rev 3

Table 5: Liquefaction Settlements (mm) 

CPT No. SLS 
Settlement 

(mm) 

0.25g PGA 0.25g PGA with 1m of Fill 0.19g PGA with 1m of Fill  0.14g PGA with 1m of Fill  

Total ULS  Index ULS  Total ULS  Index ULS  Total ULS  Index ULS  Total ULS  Index ULS  

sCPT22-01 nil 105 85 90 70 50 30 5 10 

sCPT22-02 nil 160 160 140 115 85 85 15 15 

sCPT22-03 nil 20 25 10 15 0 0 0 0 

sCPT22-04 nil 135 130 125 115 75 65 15 20 

sCPT22-05 nil 125 130 115 105 70 75 10 20 

sCPT22-06 nil 10 10 5 10 0 0 0 0 

sCPT22-07 nil 90 110 90 110 85 105 30 35 

sCPT22-08 nil 75 70 75 70 25 25 5 5 

sCPT22-09 nil 5 5 5 5 0 0 0 0 

sCPT102 nil 50 45 30 25 5 5 0 0 

CPT103 nil 115 115 100 95 40 35 5 20 

10
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Across the organic silt and Uncontrolled Fill areas, further investigation and design is required to define the 
extent of those areas and develop specific mitigation measures, including undercuts and/or surcharging.   

7.4 Earthworks  

7.4.1 General 

All earthwork activities must be carried out in general accordance with the requirements of NZS 443114 and 
the requirements of the Waikato Regional Infrastructure Specifications (RITS) under the guidance of a 
Chartered Professional Geotechnical Engineer.  

7.4.2 Subgrade Preparation 

Preparation of the natural soil subgrade beneath proposed fill areas should comprise stripping of all 
vegetation, topsoil, any pre-existing fill materials or weak surface alluvium. The subgrade should then be 
scarified and moisture conditioned where necessary and then proof rolled to verify the subgrade stiffness 
and consistency.   

Where any particularly weak materials are encountered that weave excessively during the proof rolling 
process, they should be undercut and removed prior to placing engineered fill. 

Within the paleochannel, allowance should be made for excavating out all organic materials, cleaning out 
of all accumulated sediment, placement of drainage materials and bulk engineered fill above. 

7.4.3 Compaction 

Earthfill must be placed, spread and compacted in controlled lifts under the direction of a geotechnical 
engineer. All on-site fill borrow material is expected to comprise cohesive silt / clay, which must be 
compacted to achieve a minimum undrained shear strength of 120kPa. 

All earthfill must be placed to ensure adequate knitting of successive fill lifts by conditioning of any natural 
subgrade or fill surfaces that have become dry / wet prior to placing the following fill lift. 

7.4.4 Quality Control 

The source and / or type of material used for engineered fill will dictate the type of quality control testing 
undertaken. 

For cohesive (clay/silt) materials test criteria using vane shear strength and air voids should be used. A 
representative suite of compaction curves with solid density and moisture content tests are recommended 
to confirm a project specific compaction specification.  

For any granular (sand and gravel) fill materials, testing following compaction should be principally in terms 
of the maximum dry density within the appropriate water content range, which may be calibrated with a 
dynamic cone (Scala) penetrometer test that is then used as the primary testing measure. Where the source 
or quality of fill changes, re-calibration will be required. 

The source of the fill should be discussed with and approved by the project geotechnical engineer to verify 
its appropriateness and quality control testing requirements.  

7.5 Civil Works 

7.5.1 Road Subgrades 

The development masterplan indicates subdivision roading which will be constructed in cut areas or where 
around 1m of structural earthfill has been placed.  

 

14 Standards New Zealand (1989) Code of practice for earth fill for residential development, incorporating Amendment 
No. 1, NZS 4431:1989, NZ Standard 
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USE OF THIS REPORT 

Site subsurface conditions cause more construction problems than any other factor and therefore are 
generally the largest technical risk to a project.  These notes have been prepared to help you understand 
the limitations of your geotechnical report. 

Your geotechnical report is based on project specific criteria 

Your geotechnical report has been developed on the basis of our understanding of your project specific 
requirements and applies only to the site area investigated.  Project requirements could include the general 
nature of the project; its size and configuration; the location of any structures on or around the site; and the 
presence of underground utilities.  If there are any subsequent changes to your project you should seek 
geotechnical advice as to how such changes affect your report's recommendations. Your geotechnical 
report should not be applied to a different project given the inherent differences between projects and sites. 

Subsurface conditions can change 

Subsurface conditions are created by natural processes and the activity of man.  For example, water levels 
can vary with time, fill may be placed on a site and pollutants may migrate with time.  Because a report is 
based on conditions which existed at the time of subsurface investigation, the conditions may have changed, 
particularly when large periods of time have elapsed since the investigations were performed. 

Interpretation of factual data 

Site investigations identify actual subsurface conditions at points where samples are taken. Additional 
geotechnical information (e.g., literature and external data source review, laboratory testing on samples, 
etc) are interpreted by geologists, engineers or scientists to provide an opinion about overall site conditions, 
their likely impact on the proposed development and recommended actions.  Actual conditions may differ 
from those inferred to exist, because no professional, no matter how qualified, can exactly predict what is 
hidden by earth, rock and time. The actual interface between materials may be far more gradual or abrupt 
than assumed based on the facts obtained.  Nothing can be done to change the actual site conditions which 
exist, but steps can be taken to reduce the impact of unexpected conditions.   

Your report's recommendations require confirmation during construction 

Your report is based on the assumption that the site conditions as revealed through selective point sampling 
are indicative of actual conditions throughout an area.  This assumption cannot be substantiated until project 
implementation has commenced. For this reason, you should retain geotechnical services throughout the 
construction stage, to identify variances, conduct additional tests if required, and recommend solutions to 
problems encountered on site. A geotechnical designer, who is fully familiar with the background 
information, is able to assess whether the report's recommendations are valid and whether changes should 
be considered as the project develops.  An unfamiliar party using this report increases the risk that the report 
will be misinterpreted. 

Interpretation by other design professionals 

Costly problems can occur when other design professionals develop their plans based on misinterpretations 
of a geotechnical report.  Read all geotechnical documents closely and do not hesitate to ask any questions 
you may have.  To help avoid misinterpretations, retain the assistance of geotechnical professionals familiar 
with the contents of the geotechnical report to work with other project design professionals who need to take 
account of the contents of the report. Have the report implications explained to design professionals who 
need to take account of them, and then have the design plans and specifications produced reviewed by a 
competent Geotechnical Engineer.  



 

 

 

Appendix A: Drawings 
 

Title Reference No. Date Revision 

Landform Plan HAM2021-0096AD 01 20/05/2022 0 

Geotechnical Investigation Plan HAM2021-0096AD 02 19/05/2022 0 

Section A HAM2021-0096AD 03 18/05/2022 0 

Section B HAM2021-0096AD 04 18/05/2022 0 

PGA 0.25 Liquefaction Settlement Plan (No 
Fill) 

HAM2021-0096AD 05 18/05/2022 0 

PGA 0.25 Liquefaction Settlement Plan (1m 
Fill) 

HAM2021-0096AD 06 18/05/2022 0 

PGA 0.19 Liquefaction Settlement Plan (1m 
Fill) 

HAM2021-0096AD 07 18/05/2022 0 

PGA 0.14 Liquefaction Settlement Plan (1m 
Fill) 

HAM2021-0096AD 08 18/05/2022 0 
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Appendix B: Cone Penetrometer Tests 
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Appendix C: Liquefaction Assessment 
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