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EXECUTIVE SUMMARY1 

Rolleston Industrial Developments Ltd has engaged Tetra Tech Coffey (NZ) Limited to carry out a 
geotechnical investigation and assessment of suitability for the proposed Plan Change and future subdivision 
of 535 Mill Road in Ohoka, Canterbury. The purpose of this report is to support a Plan Change application for 
the construction of residential Lots at the site.  

The site investigations and preliminary liquefaction assessment indicates that the site is TC1-like. Other 
geotechnical hazards (erosion, slippage and inundation) are considered low to very low risk with appropriate 
future engineering design.  

Our assessment has considered the items required by Section 106 of the RMA and in our opinion the site is 
considered geotechnically suitable for Plan Change and future subdivision. Further investigations and design 
will need to be carried out at the subdivision consent stage. 

  

 
1 This executive summary must be read in the context of the full report and the attached limitations.   
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1. INTRODUCTION

Rolleston Industrial Developments Ltd has engaged Tetra Tech Coffey (NZ) Limited to carry out a 
geotechnical investigation and assessment of suitability for the proposed Plan Change and future subdivision 
of 535 Mill Road in Ohoka, Canterbury. The purpose of this report is to support a Plan Change application for 
the construction of residential Lots at the site.  

Our assessment has considered the items required by Section 106 of the RMA and in our opinion the site is 
considered geotechnically suitable for Plan Change and future subdivision. Further investigations and design 
will need to be carried out at the subdivision consent stage. 

2. SCOPE

A scope of assessment work for the approximately 152 Ha total area of the site was developed and carried 
out by Tetra Tech Coffey, as outlined below:  

• Review of previous geotechnical investigations including previous work on the site and surrounding area.

• Site walkover to assess geotechnical hazards.

• Assessment of the geotechnical hazards at the site per Section 106 of the RMA.

• Geotechnical analyses and reporting.
Tetra Tech Coffey have considered the following in the preparation of this report:

• Existing geotechnical investigation data available from the New Zealand Geotechnical Database (NZGD)
and Environment Canterbury well database.

• Our existing information for the site.

• Project correspondence with the wider Plan Change consultants engaged by Rolleston Industrial
Developments Ltd.

Reference has also been made to the MBIE Guidance Part D: Subdivisions, to confirm that the requirements 
outlined in these documents have been incorporated in this report. 

3. PROPOSED DEVELOPMENT

The proposed Plan Change area comprises five land parcels totalling approximately 152 Ha located to the 
southwest of Ohoka. The Plan Change area bordered by Bradleys Road, Whites Road, Mill Road, and to the 
south by rural residential and farmland.  

The site is predominantly flat with the Ohoka Stream traversing the northern portion of the site. The site is 
currently used for farming and appears to have had the land usage for at least 100 years. An historic rail 
alignment is located near the northern boundary close to the intersection of Bradleys and Mill Roads.  

4. SITE INVESTIGATION

The location of the geotechnical investigations carried out on the site to develop the ground models are 
provided in Figure 1 (in Appendix A) and are summarised below. Investigation logs are presented in Appendix 
B.
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Table 1: 535 Mill Road investigation data 
Reference Depth of test 

(metres below 
ground level) 

Termination 
criteria 

Reference Depth of test 
(metres below 
ground level) 

Termination 
criteria 

TP1 1.7 Target depth TP18 1.2 Target depth 

TP2 1.9 Target depth TP19 1.4 Target depth 

TP3 2.0 Target depth TP20 1.4 Target depth 

TP4 0.6 Target depth TP21 1.6 Target depth 

TP5 1.0 Target depth TP22 1.4 Target depth 

TP6 1.6 Target depth BH1 16.5 Target depth 

TP7 1.6 Target depth BW24/0297 18.0 Target depth 

TP8 1.7 Target depth M35/0300 114.0 Target depth 

TP9 1.8 Target depth BW24/0520 11.2 Target depth 

TP10 1.4 Target depth M35/0595 9.8 Target depth 

TP11 1.2 Target depth M35/4428 20.3 Target depth 

TP12 1.6 Target depth M35/4795 13.0 Target depth 

TP13 1.25 Target depth M35/5609 18.8 Target depth 

TP14 1.5 Target depth M35/6483 20.0 Target depth 

TP15 1.5 Target depth M35/6688 18.0 Target depth 

TP16 1.7 Target depth M35/6773 24.0 Target depth 

TP17 1.0 Target depth M35/10517 23.2 Target depth 

BH1 was drilled (in 2011) under the supervision of Coffey for a Vodafone tower located on the site and the 
ECan well logs have been sourced from https://www.ecan.govt.nz/data/well-search/.  

5. SITE PERFORMANCE

5.1 GROUND MOTION 
The site is not in an area mapped for ground damage effects as part of the Canterbury Earthquake Sequence 
response. A report commissioned by ECan2 mapped the site as being in an area where ‘damaging 
liquefaction is unlikely’. An extract from the ECan report is shown in Figure 1 below with the site location 
indicated.  

2 ECan (2012), Review of liquefaction hazard information in Eastern Canterbury, including Christchurch City, and parts of Selwyn, 
Waimakariri and Hurunui Districts, ref. R12/83 

https://www.ecan.govt.nz/data/well-search/
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Figure 1: Extract from ECan liquefaction report (site location marked with red dot) 

6. GROUND MODEL

6.1 GEOLOGY 
The geological map3 of the area indicates that the site is underlain by “Brownish-grey river alluvium (Q2a).” 

6.2 GROUNDWATER 
Based on the geotechnical investigations carried out on site, groundwater was encountered between 0.9m 
and 1.5mbgl. We consider these groundwater levels to be relatively consistent and representative of the 
general area.  

6.3 SUBSURFACE PROFILE 
A summary of the ground model for the site is provided below: 

Table 2: 535 Mill Road ground profile 

Description Strength/ 
consistency 

Thickness 
(m) 

Depth to top of 
layer (mbgl) 

Silt (topsoil) N/A 0.25 to 0.35 0.0 

Clayey Silt Stiff to hard 0.5 to 1.2 0.25 to 0.35 

Sandy Gravel, with minor silt lenses Dense to very dense >30 0.6 to 1.5 

Fill was encountered along the alignment of the historic railway line, typically this comprised a sandy gravel 
and was up to 0.3m thick.  

3 Forsyth, P.J.; Barrell, D.J.A.; Jongens, R. (compilers) 2008: Geology of the Christchurch area: scale 1:250,000. Lower Hutt: GNS 
Science. Institute of Geological & Nuclear Sciences 1:250,000 geological map 16. 67 p. + 1 folded map 
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6.4 SITE SUB-SOIL CLASS 
In accordance with NZS1170.5, Section 3.1.3, a subsoil classification of “Class D – Deep or soft soil sites” can 
be assumed for the site.  

7. GEOTECHNICAL HAZARD ASSESSMENT

7.1 EROSION 
The site has relatively flat topography and is bounded by newly developed residential areas as well as 
grassed paddock land. Provided appropriate stormwater systems are installed as part of the development, 
there will be few viable sources of erosion at this site. 

7.2 FALLING DEBRIS 
As there are no slopes or exposed hills or rock faces surrounding the site, there are no sources of falling 
debris at the site, or for the surrounding area.  

7.3 SUBSIDENCE 

7.3.1 Liquefaction induced settlement 
Saturated, loose, uniform fine grained alluvial soils are subject to seismic (liquefaction-induced) settlement 
during a significant earthquake. Liquefaction typically affects saturated, loose granular soils ranging from 
sandy silts to sands, but seismic shaking can also result in strength losses in fine-grained, cohesive soils. 
Liquefaction does not occur in dense, well-graded alluvial gravel soils that are present at this site. 

Due to the dense nature of the gravel encountered, liquefaction risk is considered to be negligible for this 
project.  

7.3.2 Static settlement 
Settlement is a crucial factor that can cause structure serviceability issues. Static load-induced settlement 
typically occurs in low-lying areas underlain by soft, compressible soils as a result of increased overburden 
loads. As the site is underlain by stiff to hard clayey silts and then dense river gravels, static settlement is not 
deemed a hazard for the site provided any earthworks are carried out to the relevant standards. 

7.4 SLIPPAGE 
We have not observed any sources of land instability on the site and due to the flat site topography, we 
consider the risk of slope failure to be very low. The appropriate design of batter slopes near waterways will 
mitigate this risk further.  

7.5 INUNDATION 
In relation to stormwater inundation, we recommend that drainage design and management at the site be 
addressed by specialist consultants as it is beyond the scope of this report. We expect that with appropriate 
stormwater and flood control systems, the risk of inundation will be low.   
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8. CONCLUSIONS

We consider that the site is suitable for development subject to further investigation and design at the 
subdivision consent stage. Based on the mapped geology and on-site testing carried out to date, the site is 
considered TC1-like.   

Additional geotechnical investigation will be required to refine the ground model and address any geotechnical 
risks for the proposed Lots once a subdivision plan has been further developed.  

9. LIMITATIONS

This report has been prepared solely for the use of our client, Rolleston Industrial Developments Ltd, their 
professional advisers and Waimakariri District Council (WDC) in relation to the specific project described 
herein. No liability is accepted in respect of its use for any other purpose or by any other person or entity.  

It is recommended that all other parties seek professional geotechnical advice to satisfy themselves as to its 
on-going suitability for their intended use. 

As subsurface information has been obtained from discrete investigation locations, which by their nature only 
provide information about a relatively small volume of subsoils, there may be special conditions pertaining to 
this site which have not been disclosed by the investigation and which have not been taken into account in the 
report. If variations in the subsoils occur from those described or assumed to exist, then the matter should be 
referred to us immediately.  

Please also refer to the enclosed Important Information about Your Tetra Tech Coffey Report. 

10. CLOSURE

If you have queries or require further clarification regarding aspects of this report, please contact the 
undersigned. 

For and on behalf of Tetra Tech Coffey 

Prepared by 

Chris Thompson 
BSc (Tech) 
Associate Engineering Geologist 

Reviewed by 

Kah-Weng Ho 
BE(Civil) CMEngNZ 
Senior Principal 

MAITHRI.KIRAN
CHRIS THOMPSON

MAITHRI.KIRAN
KWH
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As a client of Tetra Tech Coffey you should know that site subsurface conditions cause 
more construction problems than any other factor. These notes have been prepared by 
Tetra Tech Coffey to help you interpret and understand the limitations of your report. 

Tetra Tech Coffey  
Issue Date: 6 May 2021   1 
Uncontrolled when printed 

Your report is based on project specific criteria 

Your report has been developed on the basis of your unique project specific requirements as understood by 
Tetra Tech Coffey and applies only to the site investigated. Project criteria typically include the general nature 
of the project; its size and configuration; the location of any structures on the site; other site improvements; 
the presence of underground utilities; and the additional risk imposed by scope-of-service limitations imposed 
by the client. Your report should not be used if there are any changes to the project without first asking Tetra 
Tech Coffey to assess how factors that changed subsequent to the date of the report affect the report's 
recommendations. Tetra Tech Coffey cannot accept responsibility for problems that may occur due to 
changed factors if they are not consulted. 

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 exploration, decisions should not be based on a 
report whose adequacy may have been affected by time. Consult Tetra Tech Coffey to be advised how time 
may have impacted on the project. 

Interpretation of factual data 

Site assessment identifies actual subsurface conditions only at those points where samples are taken and 
when they are taken. Data derived from literature and external data source review, sampling and subsequent 
laboratory testing 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 reveal 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. For this reason, owners should retain 
the services of Tetra Tech Coffey through the development stage, to identify variances, conduct additional 
tests if required, and recommend solutions to problems encountered on site. 

Your report will only give preliminary recommendations 

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 and therefore your report recommendations can only be regarded as 
preliminary. Only Tetra Tech Coffey, who prepared the report, is fully familiar with the background information 
needed to assess whether or not the report's recommendations are valid and whether or not changes should 
be considered as the project develops. If another party undertakes the implementation of the 
recommendations of this report there is a risk that the report will be misinterpreted and Tetra Tech Coffey 
cannot be held responsible for such misinterpretation. 

Your report is prepared for specific purposes and persons 

To avoid misuse of the information contained in your report it is recommended that you confer with Tetra Tech 
Coffey before passing your report on to another party who may not be familiar with the background and the 
purpose of the report. Your report should not be applied to any project other than that originally specified at 
the time the report was issued. 
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Interpretation by other design professionals 

Costly problems can occur when other design professionals develop their plans based on misinterpretations 
of a report. To help avoid misinterpretations, retain Tetra Tech Coffey to work with other project design 
professionals who are affected by the report. Have Tetra Tech Coffey explain the report implications to design 
professionals affected by them and then review plans and specifications produced to see how they 
incorporate the report findings. 

Data should not be separated from the report 

The report as a whole presents the findings of the site assessment and the report should not be copied in part 
or altered in any way. Logs, figures, drawings, etc. are customarily included in our reports and are developed 
by scientists, engineers or geologists based on their interpretation of field logs (assembled by field personnel) 
and laboratory evaluation of field samples. These logs etc. should not under any circumstances be redrawn 
for inclusion in other documents or separated from the report in any way. 

Geoenvironmental concerns are not at issue 

Your report is not likely to relate any findings, conclusions, or recommendations about the potential for 
hazardous materials existing at the site unless specifically required to do so by the client. Specialist 
equipment, techniques, and personnel are used to perform a geoenvironmental assessment. Contamination 
can create major health, safety and environmental risks. If you have no information about the potential for 
your site to be contaminated or create an environmental hazard, you are advised to contact Tetra Tech Coffey 
for information relating to geoenvironmental issues. 

Rely on Tetra Tech Coffey for additional assistance 

Tetra Tech Coffey is familiar with a variety of techniques and approaches that can be used to help reduce 
risks for all parties to a project, from design to construction. It is common that not all approaches will be 
necessarily dealt with in your site assessment report due to concepts proposed at that time. As the project 
progresses through design towards construction, speak with Tetra Tech Coffey to develop alternative 
approaches to problems that may be of genuine benefit both in time and cost. 

Responsibility 

Reporting relies on interpretation of factual information based on judgement and opinion and has a level of 
uncertainty attached to it, which is far less exact than the design disciplines. This has often resulted in claims 
being lodged against consultants, which are unfounded. To help prevent this problem, a number of clauses 
have been developed for use in contracts, reports and other documents. Responsibility clauses do not 
transfer appropriate liabilities from Tetra Tech Coffey to other parties but are included to identify where Tetra 
Tech Coffey's responsibilities begin and end. Their use is intended to help all parties involved to recognise 
their individual responsibilities. Read all documents from Tetra Tech Coffey closely and do not hesitate to ask 
any questions you may have. 
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APPENDIX A: SITE PLAN 
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APPENDIX B: INVESTIGATION DATA 
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hammer bouncing
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very loose
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very dense
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additional observations
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drill model: Hitachi 14t,  Track mounted

angle from horizontal:  90°

hole diameter :

surface elevation:  Not Specified

drilling fluid:  Swamp Bucket vane id.: 1508
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SILT: low plasticity, brown.

 Sandy GRAVEL: brown-grey.

 Clayey SILT: medium plasticity, grey with
orange mottling.

 Clayey SILT: low to medium plasticity,
grey-brown with orange mottling.

 Sandy GRAVEL: medium to coarse grained,
grey-brown, with trace of cobbles.

Excavation TP03 terminated at 2.0 m
Target depth
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method
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*
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bulk disturbed sample
disturbed sample
environmental sample
split spoon sample
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standard penetration test (SPT)
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friable
very loose
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medium dense
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 SILTY GRAVEL: medium to coarse grained,
pale brown, with trace of cobbles.

 SILTY GRAVEL: medium to coarse grained,
pale brown.

 Clayey SILT: low to medium plasticity,
grey-brown with orange mottling.

Excavation TP04 terminated at 0.6 m
Target depth
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method
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auger drilling*
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*
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bulk disturbed sample
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environmental sample
split spoon sample
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SILT: low plasticity, pale brown.

 Clayey SILT: medium plasticity, grey-brown
with orange mottling.

 SILTY GRAVEL: medium to coarse grained,
grey with orange staining.

Excavation TP05 terminated at 1.0 m
Target depth
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auger drilling*
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bulk disturbed sample
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environmental sample
split spoon sample
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SPT with solid cone
vane shear; peak/remouded (kPa)
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SILT: low plasticity, brown, with trace of
rootlets.

 Clayey SILT: medium plasticity, pale grey
with orange mottling.

 Sandy GRAVEL: medium to coarse grained,
grey-brown with orange staining.

Excavation TP06 terminated at 1.6 m
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auger drilling*
auger screwing*
hand auger
washbore

*
e.g.
B
T
V

bit shown by suffix
AD/T
blank bit
TC bit
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bulk disturbed sample
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SILT: low plasticity, pale brown, with trace of
rootlets.

 Clayey SILT: pale grey-brown with orange
mottling.

 Sandy GRAVEL: medium to coarse grained,
grey, with trace of cobbles.

Excavation TP07 terminated at 1.6 m
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SILT: low plasticity, brown.

 Clayey SILT: medium plasticity, grey with
orange mottling.

 Sandy GRAVEL: medium to coarse grained,
grey-brown, with trace of cobbles.

Excavation TP08 terminated at 1.7 m
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SILT: low plasticity, brown.

 Clayey SILT: medium plasticity, pale
grey-brown with orange staining.

 Sandy GRAVEL: medium to coarse grained,
grey.

Excavation TP09 terminated at 1.8 m
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SILT: low plasticity, brown.

 Clayey SILT: medium plasticity, grey with
orange mottling.

 Sandy GRAVEL: medium to coarse grained,
grey with orange mottling.

Excavation TP10 terminated at 1.4 m
Target depth

TOPSOIL

QUATERNARY ALLUVIUMVS 90/
28 kPa

VS 132/
15 kPa

St - VSt

M

W

S

R
L 

(m
)

drilling information material substance

TP10

773-CHCGE288040

05 May 2021

05 May 2021

B. Chau

C. Thompson

sheet:

project no.

date started:

date completed:

logged by:

checked by:

client:

principal:

location:

Rolleston Industrial Developments Limited

-

project: 535 Mill Road

Engineering Log - Excavation
1 of 1

Ohoka, Christchurch 7676

Borehole ID.

gr
ap

hi
c 

lo
g

so
il 

gr
ou

p
sy

m
bo

l

w
at

er

samples & field tests consistency / relative densitysupport
M   mud
C   casing

N   nil

water

water outflow

water inflow

penetration

no resistance
ranging to
refusal

10-Oct-12 water
level on date shown

method

1 2 3

AD
AS
HA
W

auger drilling*
auger screwing*
hand auger
washbore

*
e.g.
B
T
V

bit shown by suffix
AD/T
blank bit
TC bit
V bit

B
D
E
SS
U##
HP
N
N*
Nc
VS
R
HB

bulk disturbed sample
disturbed sample
environmental sample
split spoon sample
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SILT: low plasticity, brown.

 Clayey SILT: medium plasticity, grey-brown
with orange mottling.

 Sandy GRAVEL: medium to coarse grained,
grey with orange staining.

Excavation TP11 terminated at 1.2 m
Target depth
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SILT: low plasticity, brown.

 Clayey SILT: medium plasticity, brown-grey
with orange staining.

 Sandy GRAVEL: medium to coarse grained,
grey with orange staining.

Excavation TP12 terminated at 1.6 m
Target depth
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SILT: low plasticity, brown.

 Clayey SILT: low to medium plasticity, grey
with orange mottling.

 Sandy GRAVEL: medium to coarse grained,
grey with orange staining, and trace of cobbles.

Excavation TP13 terminated at 1.25 m
Target depth
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auger drilling*
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bulk disturbed sample
disturbed sample
environmental sample
split spoon sample
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SILT: low plasticity, brown.

 Clayey SILT: low to medium plasticity,
grey-brown with orange mottling.

 SILTY SAND: medium grained, yellow-brown
with orange staining.

 Sandy GRAVEL: medium to coarse grained,
brown-grey.

Excavation TP14 terminated at 1.5 m
Target depth
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SILT: low plasticity, brown.

 Clayey SILT: medium plasticity, grey with
orange mottling.

 Sandy GRAVEL: medium to coarse grained,
grey with orange staining, and trace of cobbles.

Excavation TP15 terminated at 1.5 m
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SILT: low plasticity, brown.

 Clayey SILT: low to medium plasticity, pale
grey with orange mottling.

 Sandy GRAVEL: medium to coarse grained,
grey with orange staining, and trace of cobbles.

Excavation TP16 terminated at 1.7 m
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SILT: low plasticity, brown.

 Clayey SILT: low to medium plasticity, grey
with orange mottling.

 Sandy GRAVEL: medium to coarse grained,
grey with orange staining, and trace of cobbles.

Excavation TP17 terminated at 1.0 m
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method
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auger drilling*
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SILT: low plasticity, brown.

 Clayey SILT: medium plasticity, grey with
orange mottling.

 Sandy GRAVEL: medium to coarse grained,
grey with orange staining.

Excavation TP18 terminated at 1.2 m
Target depth
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method
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auger drilling*
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TC bit
V bit
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bulk disturbed sample
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environmental sample
split spoon sample
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hand penetrometer (kPa)
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SPT with solid cone
vane shear; peak/remouded (kPa)
refusal
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SILT: low plasticity, brown.

 Clayey SILT: low to medium plasticity, grey
with orange staining.

 Sandy GRAVEL: medium to coarse grained,
brown-grey with orange staining.

Excavation TP19 terminated at 1.4 m
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method
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auger drilling*
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bulk disturbed sample
disturbed sample
environmental sample
split spoon sample
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SILT: low plasticity, brown.

 Clayey SILT: medium plasticity, brown-grey
with orange mottling.

 Sandy GRAVEL: medium to coarse grained,
brown-grey with orange staining.

Excavation TP20 terminated at 1.4 m
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auger drilling*
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SILT: low plasticity, brown.

 Clayey SILT: low to medium plasticity,
grey-brown with orange mottling.

 Sandy GRAVEL: medium to coarse grained,
grey-brown with orange staining, and trace of
cobbles.

Excavation TP21 terminated at 1.6 m
Target depth
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SILT: low plasticity, brown.

 Clayey SILT: medium plasticity, grey with
orange mottling.

 Sandy GRAVEL: medium to coarse grained,
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Sandy fine to coarse GRAVEL;
greyish, sub-angular to
sub-rounded, loose to medium
dense, homogeneous (continued)

Fine GRAVEL; greyish,
sub-rounded to rounded, loose to
medium dense, laminated

Sandy fine to coarse GRAVEL;
greyish, sub-angular to
sub-rounded, medium dense,
homogeneous

Medium to coarse GRAVEL;
greyish, sub-angular to
sub-rounded, very loose,
homogeneous
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sub-rounded, medium dense,
homogeneous

Sandy fine to coarse GRAVEL;
greyish, sub-angular to
sub-rounded, medium dense,
homogeneous

Sandy fine to coarse GRAVEL;
greyish, sub-rounded to rounded,
medium dense, homogeneous, fine
to medium sand

Fine SAND; brownish colour,
medium dense, lensoidal

Sandy fine to coarse GRAVEL;
greyish colour, sub-rounded to
rounded, medium dense,
homogeneous
- minor silt

Sandy silty fine to coarse GRAVEL;
grey, sub-rounded to rounded, very
loose.

Core collected in a sample bag
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