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1. Introduction

CGW Consulting Engineers have been engaged by the client (Suburban Estates Ltd)
to undertake a Geotechnical Investigation Report and Statement of Professional
Opinion on the Suitability of Land for Subdivision of the final stage of the Stirling
Park Subdivision located at 734 Springs Road, Prebbleton. We understand it is
proposed to subdivide Lot 2 DP 492814 at 734 Springs Road into 21 lots.

A Geotechnical Interpretive Report was produced by Elliot Sinclair, dated 4" April
2014, for Stage 2 of the Sterling Park Subdivision located towards the north western
and northern extent of the final stage of the subdivision.

This geotechnical investigation report is intended to provide the required
information to assist the consenting process for the final stage of the proposed
subdivision. We will provide specific comment on the hazards raised by Section 106
of the RMA (1991), and provide a Statement of Professional Opinion on the
Suitability of Land for Subdivision (as per IDS — Part 4 — Appendix 1 — with regard to
land development).

Our geotechnical limitations are attached in Appendix A.

2. Scope of Works

Our scope of works is as follows.

e A site walk-over to assess site conditions;

¢ Review of the New Zealand Geotechnical Database (NZGD), and other available
relevant geological or geotechnical information;

e Supervise the excavation of 5 Test Pits to a target depth of 3.5 m below ground
level (bgl);

e Undertake 5 Dynamic Cone Penetrometer (DCP) Tests alongside excavated Test
Pits.

e Geotechnical assessment of the site including specific comment on the hazards
outlined in Section 106 of the RMA;

o Preparation of this Geotechnical Investigation Report detailing all of the above,
including a statement of suitability for subdivision and preliminary
recommendations for new residential building foundations.

3. Site Information

3.1. Site Description

The subject site, located at 734 Springs Road, Prebbleton is approximately 1.4 km
southwest of Central Prebbleton and is legally described as Lot 2 DP 492814
covering a total area of 18,430 m?.
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The site was previously developed with a number of small sheds and one two storey
building which were used as part of the Jarvis F & D Carnbrae Carnations Plant
Nursery. The site is typically flat to gently undulating with a stockpiled area of soil to
the northern extent of the site. Contamination of the site has been undertaken by
Malloch Environmental Limited.

A site layout plan is presented in Figure 1.

Figure 1: Site Location Plan

4, New Zealand Geotechnical Database Review

4.1. MBIE Technical Category Zoning

The site is located within a classified Ministry of Business Innovation and
Employment (MBIE) Technical Category N/A Rural & Unmapped. According to the
Canterbury Earthquake Recovery Authority (CERA), normal consenting procedures
will apply in these areas.

4.2. Liquefaction Hazard
Based on a review of the Selwyn District Council 'Potentially Liquefiable Ground
Zone' map, the site is not located within the potentially and known liquefaction
areas of the Selwyn area. As such, the site can be considered to be consistent with a
low liquefaction risk.
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Flood Hazard

Ground levels have changed across Christchurch as a result of the Canterbury
earthquakes. According to the Canterbury Map Viewer provided by Selwyn District
Council (SDC), 734 Springs Road is not within a flood hazard management area and
we do not expect this to be a risk for the site, however, Selwyn District Council
should be contacted directly to provide further information.

EQC Observed Land Damage

Aspects of the ground damage across Christchurch and parts of Canterbury have
been recorded and this information is published on the New Zealand Geotechnical
Database (NZGD). According to the New Zealand Geotechnical Database no
relevant earthquake information has been recorded for the site which includes
liquefaction and land damage, vertical settlements, horizontal movements and
event specific groundwater recordings.

Scaled Conditional Peak Ground Accelerations

Conditional Peak Ground Acceleration (PGA) values, developed by Bradley Seismic
Ltd and the University of Canterbury, are available on the NZGD. These values have
been scaled (Table 1) to match a design earthquake moment magnitude (Mw) of 7.5
in accordance with Idriss/Boulanger (2008/2014), as recommended by Bradley and
Hughes (2012).

Table 1: Scaled Conditional PGA Values for the Site

Earthquake Moment Average Standard PGA 10th Sufficiently
Event Magnitude | PGA (g) Deviation o M=7.5 | Percentile Tested
(Mw) (9) PGA
M=7.5 ()
4th 7.1 0.37 0.40 0.33 0.20 Yes
September
2010
22 6.2 0.23 045 0.16 0.09 No
February
2011
13t June 6.0 0.10 045 0.07 0.04 No
2011
23 5.9 0.10 0.45 0.07 0.04 No
December
2011

Site Performance

Using guidance from the MBIE and Bradley & Hughes (2012) ‘Conditional Peak
Ground Accelerations in the Canterbury Earthquakes for Conventional Liquefaction
Assessment’, we consider the site was “sufficiently tested” to a Serviceability Limit
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State SLS level of earthquake demand during the 4" September 2010 earthquake
events of the CES.

5. Geological Model

5.1. Published Geology

The soils across the Canterbury Plains comprise interbedded alluvial formations
deposited by eastward flowing rivers emanating from the Southern Alps and
draining towards the coast along Pegasus Bay. These alluvial soils, interlayered with
marine deposits associated with previous fluctuations of sea level, comprise variable
gravels, sand, silts and occasional peat, and can change markedly over relatively
short distances, both horizontally and vertically. The sandy and silty soil types are
considered susceptible to liquefaction, dependent upon grain size distribution,
saturation, and in-situ density.

The 1:25,000 scale geological map 'Geology of the Christchurch Urban Area’ (Brown
and Weeber, 1992), indicates the near surface geology at the site is the Springston
Formation. The Springston Formation is described as typically up to 20 m thick, less
than 14,000 years in age, and comprises gravel, sand and silt of historic river flood
channels. These deposits can also contain layers of organic material and gravels.

In this area the Springston Formation is likely to be underlain by the Riccarton
Gravel. The Riccarton Gravel is described as typically up to 20 m thick, between
14,000 and 70,000 years in age, and comprises alluvial gravels with sand and silt
deposited by rivers on outwash fans during the most recent glacial period. This
formation is the uppermost confined gravel aquifer in Canterbury.

5.2. Site Specific Investigation

Following an initial site walkover and services locate, the field investigations
comprised:

e Five machine excavated Test Pits and five Dynamic Cone Penetrometer Tests
adjacent to the Test Pits undertaken from the surface;

o A visual-tactile field classification of the subsoils encountered during Test Pit
excavations was carried out in accordance with ‘Guidelines for the Field
Classification and Description of Soil and Rock for Engineering Purposes’ (NZGS,
2005) and Dynamic Cone Penetrometer testing was carried out in accordance
with NZS 4402:1988, Test 6.5.2, ‘Dynamic Cone Penetrometer’.

Investigation details are provided in Table 2. The tests were positioned in areas as to
provide the most effective coverage of the site considering site access and the
existing structures on the site. Test locations were recorded by handheld GPS or
approximated from site measurements and reduced levels interpolated from LiDAR
and are therefore approximate.
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Existing deep geotechnical testing data is available on the NZGD and has also been
reviewed for use as part of our assessment. The most relevant data is summarised in
Table 2 and the test information can be found in Appendix D.

As these investigations were not undertaken/supervised by CGW Consultants,
accuracy of the deep test data obtained cannot be guaranteed. Reduced levels have
been interpolated from LiDAR.

Table 2: Summary of Site Specific and Nearby Investigation Information

Test ID Elevation RL Termination Further Information (Groundwater,
Depth (bgl) piezometer, etc.)
TPO1 21.0m 3.60 m No Groundwater Encountered
TPO2 21.0m 350 m No Groundwater Encountered
TPO3 21.0m 320m No Groundwater Encountered
TPO4 21.0m 340 m No Groundwater Encountered
TPO5 21.0m 330m No Groundwater Encountered
DCPO1 21.0m 0.90 m No Groundwater Recorded
DCPQ2 21.0m 0.90 m No Groundwater Recorded
DCPO3 21.0m 1.00 m No Groundwater Recorded
DCP04 21.0m 0.70 m No Groundwater Recorded
DCP0O5 21.0m 1.00 m No Groundwater Recorded
MBH_77967 N/A 15.13 m No Groundwater Recorded

All test locations are presented on drawing 18258/1 in Appendix B with Test Pit and
Dynamic Cone Penetrometer results showing detailed soil descriptions and blows
per 100 mm penetration presented in Appendix C.

5.3. Site Subsurface Conditions

Subsurface conditions based on those encountered within the Test Pits are
summarised in Table 3 below.
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Table 3: Site Ground Model

. Depth to I'_ayer DCP Reading Relative Density
Soil Type bottom of Thickness .
(Blows/100mm) / Consistency
Layer (m) (m)
GRAVEL* Loose to
0.3 _
(Fill) 03 -8 Medium Dense
SILT (Topsoil) 02-03 02-03 1-3 Soft
Interbedded SILT, Soft to Firm Silt.
Sandy SILT and Silty 06-10 03-08 2-12 Loose to Dense
SAND Sand.
Sandy GRAVEL and
GRAVEL with cobbles >3.6 >30 10-20+ Dense

* - FILL only encountered within Test Pit TPO5 that was carried out on gravel driveway entrance.

5.4. Groundwater

Groundwater was not recorded within any of our Test Pits on the day of our
investigation. According to the Elliot Sinclair ‘Geotechnical Interpretive Report’ a
number of borehole wells within 500 m of the site indicate groundwater table
recordings from approximately 4.3 m below ground level (bgl) to 9.12 m bgl. Also,
groundwater was also noted at the base of the neighbouring gravel pit indicating a
depth of between 5m and 6m depth.

6. Resource Management Act (RMA) Section 106

The site has been assessed against Section 106 of the Resource Management Act
(RMA) which states:

..."a consent authority may refuse to grant subdivision consent, or may grant a
subdivision consent subject to conditions, if it considers that:

a) the land in respect of which a consent is sought, or any structure on the
land, is or is likely to be subject to material damage by erosion, falling
debris, subsidence, sljppage, or inundation from any source’ or

b) any subsequent use that is likely to be made of the land is likely to
accelerate, worsen, or result in material damage to the land, other land, or
structure by erosion, falling debris, subsidence, slippage, or inundation
from any source; or

¢) sufficient provision has not been made for legal and physical access to
each allotment to be created by the subdjvision.”

The ground surface of the site is near-level with minor undulations and it is not
within 100 m of any free edge or body of water. The groundwater is expected to be
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between 4.0 m and 9.0 m below ground level across the site. Consequently we do
not consider the site to be at risk from erosion.

No raised land is located in proximity of the proposed subdivision site; therefore, we
consider there to be no risk to the site from falling debris, rockfall or land slippage.

A flood level assessment to determine the likelihood of inundation from bodies of
water has not been carried out as part of our investigation. Selwyn District Council
does not currently present information related to the flood hazard at this site. Based
on the site location we consider the likelihood of flooding to be low.

Due to the level nature of the site and surrounding area we consider the site is not
at risk of slope instability.

Geotechnical Ultimate Bearing Capacity

With reference to Dynamic Cone Penetrometer results, in accordance with

NZS 3604:2011 and the MBIE Guidance, an Ultimate Bearing Capacity (UBC) of 200
kPa is available within the natural soil at a depth of 0.7 m bgl and an Ultimate
Bearing Capacity (UBC) of 300 kPa is available within the natural soil at a depth of
0.9 m bgl. In accordance with the principles of AS/NZS1170.0:2002 Section 3.2, a
Strength Reduction Factor of ® = 0.5, as per B1/VM4 Section 3.5, should be applied
to the Ultimate Bearing Capacity, which should then equal or exceed the factored
Ultimate Limit State design actions.

Recommendations

Based on the information provided and the requirements of the Resource
Management Act Section 106 we consider the site has a low risk from any of the
geotechnical conditions outlined. We consider, based on nearby borehole data and
the Selwyn District Council 'Potentially Liquefiable Ground Zone’ map, that the site
will not be susceptible to liquefaction induced ground damage in future design level
earthquakes.

Based on our investigations and assessment residential foundations at the site, we
consider a current MBIE Technical Category TC1 foundation system such as an
NZS3604 foundation system is applicable. All residential development will require
site specific geotechnical investigations prior to construction in order to confirm the
founding depths and subsoils for each allotment.

Based on our investigations and assessment, we consider this site to be suitable for
subdivision. Our 'Statement of suitability for subdivision" documentation is
presented in Appendix E.
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CGW CONSULTING ENGINEERS - LIMITATIONS

The professional services and this document provided by CGW Consulting Engineers Ltd (“CGW”) are subject to the following
limitations:

Reliance: This document has been prepared solely for the benefit of our client, as per our brief and an agreed consultancy
agreement. The document is confidential and reliance by any other parties on the information or opinions contained in this
document shall, without our prior agreement in writing, be at such parties’ sole risk. CGW accepts no responsibility for damages, if
any, suffered by any third party as a result of decisions made or actions taken based on this document.

Our Brief: This document has been prepared solely to address the issues raised in our brief, and shall not be relied on for any
other purpose. The scope and the period of CGW’s services are as described in CGW’s proposal, and are subject to restrictions
and limitations. CGW did not perform a complete assessment of all possible conditions or circumstances that may exist
at the site referenced in the document. If a service is not expressly indicated, do not assume it has been provided. If a
matter is not addressed, do not assume that any determination has been made by CGW in regards to it.

Unforeseen Ground Conditions: The conclusions and recommendations contained within this document are based on the ground
conditions indicated from published sources, site inspections and subsurface investigations described in this document based on
accepted normal methods of site investigation. Only a limited amount of information has been collected to meet the specific
financial and technical requirements of the Client's brief and this document does not purport to completely describe all the site
characteristics and properties. The nature and continuity of ground and groundwater conditions are inferred using experience and
judgement and it must be appreciated that actual conditions could vary considerably from the assumed model. Defects and
unforeseen ground conditions may remain undetected which might adversely affect the stability of the site and the
recommendations made herein.

Third Party Data: In the event that external third party investigation data has been utilised or provided to us, the client
acknowledges that we have placed reliance on this information to produce our document and CGW will accept no liability resulting
from any errors or defect in the external third party data.

Ground Investigation Data: The Client grants permission to CGW to upload any factual data collected during the works to the National
Geotechnical Database (or other similar database) as appropriate.

Warranty: Any assessments made in this document are based on the conditions indicated from published sources and the
investigations described. No warranty is included, either express or implied, that the actual conditions will conform exactly to the
assessments contained in this document.

Time: In addition, it is recognised that the passage of time affects the information and assessment provided in this document.
CGW’s opinions are based upon information that existed at the time of the production of the document. It is
understood that the services provided allowed CGW to form no more than an opinion of the actual conditions of the site at
the time the site was visited and cannot be used to assess the effect of any subsequent changes in the quality or features of
the site, or its surroundings, or any laws or guidance or regulations.

Construction Issues: It is common that not all site issues will necessarily be dealt with at site assessment stage. As the project
progresses through design towards construction, if issues arise, allow CGW to develop alternative solutions to problems, that will be
of benefit both in time and cost. Subsurface conditions relevant to construction works should be assessed by contractors who can
make their own interpretation of the factual data provided. Contractors should perform any additional tests as necessary for their
own purposes.

Geoenvironmental: Unless specifically stated the document will not relate any findings, conclusions or recommendations about the
potential for hazardous or contaminated materials existing at the site. Specialist equipment, techniques, laboratory testing and
personnel are required to perform geoenvironmental (ie. HAIL) assessments.

Sub-Contractors and Staff: CGW may have retained sub-consultants or sub-contractors to provide services for the benefit of CGW.
To the maximum extent allowed by law, the Client acknowledges and agrees it will not have any direct legal recourse to, and
waives any claim, demand, or cause of action against, CGW's sub-consultant or sub-contractor companies, and CGW's employees,
officers and directors.

Copyright: This document is not to be reproduced either wholly or in part without our prior written permission. The document
should not be altered in any way. Logs, figures, designs and drawings are included in our documents. These inclusions, logs etc.,
should not under any circumstances be redrawn for inclusion in other documents or separated from the source document in any
way.

Intellectual Property Rights: All intellectual property (IP), designs and documents created or provided by CGW in the provision of
the services shall remain the property of CGW. Subject to the Client complying with its obligations under the agreed consultancy
agreement, the Client shall upon payment own all deliverables provided to it in the provision of the Services, and CGW grants to
the Client a nonexclusive, non-transferable license to use the IP for the purposes described in the Proposal. The Client shall not
use, or make copies of, the deliverables in connection with any work not included in the Proposal without prior written consent
from CGW. If the Client is in breach of any obligation to make a payment to CGW, then CGW may revoke the license to use the IP
and the Client shall return to CGW all originals of deliverables provided under the services and any copies thereof.

Assignment: Neither party and their respective successors may assign, transfer, or sublet any obligation under this Agreement
without the prior written consent of the other party. Unless stated in writing to the contrary, no assignment, transfer, novation or
sublet shall release the assignor from any obligation under this Agreement.

Standard Terms: These Limitations should be read in conjunction with the IPENZ/ACENZ Standard Terms of Engagement as per our
proposal and agreed consultancy agreement.

Limitations: Version 1.3
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Project Title: Stirling Park Subdivision, Hamptons Road, Prebbleton

Project Number: 18258

Client: Suburban Estates Ltd

TPO1

Sheet 1 Of 1

GL (MAOD): 21.00

N Coord: -43.589403

E Coord: 172.502075

D - Disturbed Sample

B - Bulk Sample

W - Water Sample

V - Hand Shear Vane kPa

Y - Groundwater Strike
¥ - Groundwater Level

AGs

No Groundwater Encountered

End of Hole at 3.6m. Hole Collapsing.

Date: 19/07/2018 Method: Digger Logged By: JF Scale: 1:30
Depth (m) Type |Blows per 100mm | Level |Legend | Depth (m)| Description Water
0 5 10 1520
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20.70 — 0.30 plasticity (TOPSOIL). -
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I . orange-brown. Soft, moist, non plastic. I
R L
20.20 0.80
1* - - F Sandy GRAVEL with minor cobbles; brown. Medium Dense [
20.00 e 1.00 to dense; moist; well graded. Sand is coarse. Gravel is fine —
1o« T to coarse, sub rounded. i
1. 51 I
:.:""' ot : :
- = ..". ... = =
ICRE I
- = ..ﬁ .. = =
19.00]" * 7 ].2.00 -
1 LT 2.00 Becomes with some cobbles. Dense. -
IS I
= "-'...
1.+ - - L
1.5+t L
18.00_* .. i |- 3.00 -
s .
1ie e T L
1 et L
17.40 ]* " 2 | 360
End Of Hole At 3.60 m
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Project Title: Stirling Park Subdivision, Hamptons Road, Prebbleton

Project Number: 18258

Client: Suburban Estates Ltd

TPO2

Sheet 1 Of 1

GL (MAOD): 21.00

N Coord: -43.590287

E Coord: 172.501034

D - Disturbed Sample

B - Bulk Sample

W - Water Sample

V - Hand Shear Vane kPa

Y - Groundwater Strike
¥ - Groundwater Level

AGs

No Groundwater Encountered

End of Hole at 3.5m. Hole Collapsing.

Date: 19/07/2018 Method: Digger Logged By: JF Scale: 1:30
Depth (m) Type |Blows per 100mm | Level |Legend | Depth (m)| Description Water
0 5 10 1520
4 s b SILT, trace rootlets, fine sand and fine to coarse, sub [
T A rounded gravels; dark brown. Soft, moist, low plasticity [
20.70 0.30 (TOPSOIL). L
o L L
1 * | SILT, some fine sand, trace fine to coarse, sub rounded |
20.40 3 0.60 gravels; light brown. Soft, moist, low plasticity. i
1* v,- :_ B Sandy GRAVEL with trace cobbles; brown. Medium Dense -
PR to dense; moist; well graded. Sand is fine to coarse. Gravel [
2000+ = [ 1.00 is fine to coarse, sub rounded. [
- ® L ’ = =
1. ___l : - 1.10 Becomes with some cobbles. -
47 . o
1= T B R
IS I
- = l.ﬁ ... = =
ICE I
19.00= "= "1 2.00 n
Foool 1
E ..l'l .. = =
Tl !
= '-'\...
1.+ - - L
1 5-F L
18.00" " 7| 3.00 -
. v
1. 50t L
I L
17.50 ]= % 3.50
4 5 End Of Hole At 3.50 m L
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Project Title: Stirling Park Subdivision, Hamptons Road, Prebbleton

Project Number: 18258

Client: Suburban Estates Ltd

TPO3

Sheet 1 Of 1

GL (MAOD): 21.00

N Coord: -43.589908

E Coord: 172.502545

D - Disturbed Sample

B - Bulk Sample

W - Water Sample

V - Hand Shear Vane kPa

Y - Groundwater Strike
¥ - Groundwater Level

AGs

No Groundwater Encountered

End of Hole at 3.2m. Hole Collapsing.

Date: 19/07/2018 Method: Digger Logged By: JF Scale: 1:30
Depth (m) Type |Blows per 100mm | Level |Legend | Depth (m)| Description Water
0 5 10 1520
20.80 1 L 0.20 SILT, trace rootlets and fine to medium sand; dark brown.
' vy : Soft, moist, low plasticity (TOPSOIL). B
: A : Sandy SILT; light brown. Soft, moist, low plasticity. Sand is :
| fine to medium. |
Ju L X
Fr= g I
20.00, S 1.00 0.80 Becomes with trace fine to coarse, sub rounded [
) o ) gravels. B
: P : Sandy GRAVEL with trace cobbles; brown. Medium Dense :
4= L to dense; moist; well graded. Sand is fine to coarse. Gravel |
Je =1 is fine to coarse, sub rounded. |
s w1 i
:.:""' ot : :
- = ..." '.. = =
1 ',.L or 1.80 Becomes with some cobbles. Dense. -
19.004=7_. - |- 2.00 -
- = @- ' = =
:.:"‘" o : :
- = ...\ .. = =
ool !
- = ...'l .. = =
Tl [
18.004= “- {.3.00 -
1780 =7 =T 320 [
4 L End Of Hole At 3.20 m L
KEY REMARKS
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Qccw

Project Title: Stirling Park Subdivision, Hamptons Road, Prebbleton

TPO4

Project Number: 18258 Client: Suburban Estates Ltd Sheet 1 Of 1
Consulting Engineers
GL (mAOD): 21.00 N Coord: -43.590029 E Coord: 172.501671
Date: 19/07/2018 Method: Digger Logged By: JF Scale: 1:30

17.60 1= | 3.40

Depth (m) Type |Blows per 100mm | Level |Legend | Depth (m)| Description Water
0 5 10 1520
20.80 { s | 0.20 SILT, minor fine sand, trace rootlets and fine to coarse, sub -
' . ' rounded gravels; dark brown. Soft, moist, low plasticity A
1 ‘*’,ﬁ_ \(TOPSOIL). -
:?:_ T : Silty SAND with trace fine to coarse, sub rounded gravels;
1 weie L light brown. Loose to medium; moist; poorly graded. Sand is |
4 medium to coarse. I
20.20 J& 7 . 0.80
20.00, 1" - “ F 1.00 Sandy GRAVEL with minor cobbles; brown. Medium Dense -
I PR to dense; moist; well graded. Sand is fine to coarse. Gravel —
1.« < T is fine to coarse, sub rounded. i
1. 50 i
{7 “ 1.40 Becomes with some cobbles. -

J L End Of Hole At 3.40 m

KEY

D - Disturbed Sample

B - Bulk Sample

W - Water Sample

V - Hand Shear Vane kPa

REMARKS

No Groundwater Encountered
End of Hole at 3.4m. Hole Collapsing.
Y - Groundwater Strike psing

Y - Groundwater Level

Printed By GeolLogs (www.GeolLogs.com)



http://www.GeoLogs.co.uk

Project Title: Stirling Park Subdivision, Hamptons Road, Prebbleton I P O 5
“ CG W Project Number: 18258 Client: Suburban Estates Ltd Sheet 1 Of 1
Consulting Engineers
GL (mAOD): 21.00 N Coord: -43.590407 E Coord: 172.502266
Date: 19/07/2018 Method: Digger Logged By: JF Scale: 1:30
Depth (m) Type |Blows per 100mm | Level |Legend | Depth (m)| Description Water
0 5 10 1520
20.90 %- 0.10 Sandy GRAVEL; grey. Loose to Dense; moist; poorly £
1 B graded. Sand is fine to coarse. Gravel is coarse, sub /[
20.70 y 030 rounded (Made-Ground). i
: - : GRAVEL with some medium to coarse sand; light brown.
A Dense; moist; well graded. Gravel is fine to coarse, sub |
Jw w kb rounded (Made-Ground). |
20.20 — 0.80 SILT, some fine to medium sand, minor fine to coarse, sub -
20 00" e onm 1.00 rounded gravels; light brown. Soft to firm, moist, low /[
e plasticity. —
:.;v - : Sandy GRAVEL with trace cobbles; brown. Medium dense :
1. 5L to dense; moist; well graded. Sand is fine to coarse. Gravel |
- =L is fine to coarse, sub rounded. |
{77 i 1.40 Becomes with some cobbles. -
L T B B
1020 Ji= = T 1.80 [
1% o F Cobbly GRAVEL with some fine to coarse sand; brown. F
19.00+ } . 2.00 Dense; moist; well graded. Gravel is fine to coarse, sub [~
1l - T rounded. i
s I
8-
1. .t L
- = ..ﬁ ' = =
W 4
1: . T L
e
1= =t L
18.00 | 3.00 -
MU
1k L
1 5.1 L
17.70 3.30

End Of Hole At 3.30 m

KEY

D - Disturbed Sample

B - Bulk Sample .
W - Water Sa?nple Y - Groundwater Strike

V - Hand Shear Vane kPa ! - Groundwater Level

REMARKS

No Groundwater Encountered
End of Hole at 3.3m. Hole Collapsing.
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Qccw

Consulting Engineers

Project Title: Stirling Park Subdivision, Hamptons Road, Prebbleton

Project Number: 18258

Client: Suburban Estates Ltd

DCPO1

Sheet 1 Of 1

GL (MAOD): 21.00

N Coord: -43.589403

E Coord: 172.502075

Date: 19/07/2018

Method: DCP

Logged By: JF

Scale: 1:20

Depth (m) Type |Blows per 100mm | Level |Legend | Depth (m)| Description Water
0 5 10 1520
20.00_] | 1.00 End Of Hole At 0.9 m i
19.00] | 2.00

KEY

D - Disturbed Sample

B - Bulk Sample

W - Water Sample

V - Hand Shear Vane kPa

Y - Groundwater Strike
¥ - Groundwater Level

AGs

REMARKS

End of Hole at 0.9m. Scala Refusal. No Groundwater Recorded.

Printed By GeolLogs (www.GeolLogs.com)
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Qccw

Consulting Engineers

Project Title: Stirling Park Subdivision, Hamptons Road, Prebbleton

Project Number: 18258

Client: Suburban Estates Ltd

DCP02

Sheet 1 Of 1

GL (MAOD): 21.00

N Coord: -43.590287

E Coord: 172.501034

Date: 19/07/2018

Method: DCP

Logged By: JF

Scale: 1:20

Depth (m) Type |Blows per 100mm | Level |Legend | Depth (m)| Description Water
0 5 10 1520
20.00_] | 1.00 End Of Hole At 0.9 m i
19.00] | 2.00

KEY

D - Disturbed Sample

B - Bulk Sample

W - Water Sample

V - Hand Shear Vane kPa

Y - Groundwater Strike
¥ - Groundwater Level

AGs

REMARKS

End of Hole at 0.9m. Scala Refusal. No Groundwater Recorded.

Printed By GeolLogs (www.GeolLogs.com)
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Qccw

Consulting Engineers

Project Title: Stirling Park Subdivision, Hamptons Road, Prebbleton

Project Number: 18258

Client: Suburban Estates Ltd

DCPO3

Sheet 1 Of 1

GL (MAOD): 21.00

N Coord: -43.589908

E Coord: 172.502545

Date: 19/07/2018

Method: DCP

Logged By: JF

Scale: 1:20

Depth (m) Type |Blows per 100mm | Level |Legend | Depth (m)| Description Water
0 5 10 1520
20.00] | 1.00
End Of Hole At 1 m
19.00_ | 2.00

KEY

D - Disturbed Sample

B - Bulk Sample

W - Water Sample

V - Hand Shear Vane kPa

Y - Groundwater Strike
¥ - Groundwater Level

AGs

REMARKS

End of Hole at 1.0m. Scala Refusal. No Groundwater Recorded.

Printed By GeolLogs (www.GeolLogs.com)
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Consulting Engineers

Project Title: Stirling Park Subdivision, Hamptons Road, Prebbleton

Project Number: 18258

Client: Suburban Estates Ltd

DCPO04

Sheet 1 Of 1

GL (MAOD): 21.00

N Coord: -43.590029

E Coord: 172.501671

Date: 19/07/2018

Method: DCP

Logged By: JF

Scale: 1:20

Depth (m) Type |Blows per 100mm | Level |Legend | Depth (m)| Description Water
0 5 10 1520
End Of Hole At 0.7 m
20.00] | 1.00 -
19.00_ | 2.00

KEY

D - Disturbed Sample

B - Bulk Sample

W - Water Sample

V - Hand Shear Vane kPa

Y - Groundwater Strike
¥ - Groundwater Level

AGs

REMARKS

End of Hole at 0.7m. Scala Refusal. No Groundwater Recorded.

Printed By GeolLogs (www.GeolLogs.com)
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Consulting Engineers

Project Title: Stirling Park Subdivision, Hamptons Road, Prebbleton

Project Number: 18258

Client: Suburban Estates Ltd

DCPO5

Sheet 1 Of 1

GL (MAOD): 21.00

N Coord: -43.590407

E Coord: 172.502266

Date: 19/07/2018

Method: DCP

Logged By: JF

Scale: 1:20

Depth (m) Type |Blows per 100mm | Level |Legend | Depth (m)| Description Water
0 5 10 1520
20.00] | 1.00
End Of Hole At 1 m
19.00_ | 2.00

KEY

D - Disturbed Sample

B - Bulk Sample

W - Water Sample

V - Hand Shear Vane kPa

Y - Groundwater Strike
¥ - Groundwater Level

AGs

REMARKS

End of Hole at 1.0m. Scala Refusal. No Groundwater Recorded.

Printed By GeolLogs (www.GeolLogs.com)
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T+T DATATEMPLATE.GDT abb

GEOTECHNICS LTD
BOREHOLE LOG

BOREHOLE No: BH2

Hole Location: Refer to site plan

SHEET 1 OF 4

PROJECT: TONCH-PREBBLETON-INV

LOCATION: Blakes/Springs Rd, Prebbleton, CHCH JOB No: 680393

CO-ORDINATES

DRILL TYPE: UDRG00

DRILL METHOD: HQTT/ HQ Wash

HOLE STARTED: 13/10/11
HOLE FINISHED: 13/10/11

R.L. m DRILLED BY: McNeils
DATUM DRILL FLUID: Mud LOGGED BY: DLM CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, 5 2 z w o SOIL DESCRIPTION
GENERIC NAME, _ 8 5 % % E 9] Soil type, minor components, plasticity or
ORIGIN, * u§7 E r H»'—:J 7 29 g é £ particle size, colour.
> w 7] 2| ¥ £
MINERAL COMPOSITION. § TESTS " 3 7 23 g 2| E £ E =|  RockbESCRPTION
% 8 —_ 9 g w Z % g % 8 b Substance:  Rock type, particle size, colour,
S g 2o a = E o T % g 6 T 2 a minor components.
a E % ’:IO_: =z i E .]_: E % '(,_) g 5 % oo Defects: Type, inclina_ti(_)n, thickness,
E <§( S|a % % n_:‘ E g g g S % g 02288 .2238| 5288 roughness, filling.
_§<\3 WML ] M S TOPSOIL. SILT, dark brown. Moist, low A
. I x| MM [ F Plasticity. Contains rootlets. i
NB:SPT X x SILT, dark brown. Moist, low plasticity. 1
was not Ix Contains rootlets. 7
carried out 4 x i
to NZS4402 -+ & -
6.5.1: 1988 0.5% 0.5
N value is s X ]
estimated 1 x ]
< |E by driller. T B
@ % Hx % 0.75m- becoming medium brown. Contains E
TIx trace fine gravel, subrounded to subangular. 7]
1« x w 0.9m- becoming wet. B
107" « 0.95m- becoming SILT with some gravel. 1.0
_é. - Becoming mottled brown/ orangish brown. 7
Tox MMV \.0m- contains minor gravels. ]
SP | M | VL ['SILT with minor sand and trace gravel, +
mottled brown/ orangish brown. Very loose, [
moist, low plasticity. Sand is fine. Gravel is H
3/12/2/3/3 T {ine, subrounded to subangular. _ _ _ _ ;5]
N=10 . Silty, fine SAND, mottled brown/ orangish 7]
brown. Very loose, moist. i
1.45m- becoming SAND with minor silt. N
1.5m- becoming wet. i
2.0
2.05-2.17m- sandy SILT bed. E
-|E ]
=ikl ]
T N
2.5
*kk B B 3-6 .
. P, dow] M| v Fine to coarse GRAVEL, grey. Very dense, E
N>50 19 . ) ]
Jogp moist, subrounded to subangular. Fines 7]
=40, washed away from drilling process. E
— = —
- 0 O -
1’0 < .
35420 3.5
40 9 a
- 0 -
s|E 1.0 ]
— % . 00 N 3.75m- contains some cobbles. Becoming E
1o 4 rounded to subangular. ]
40 4 a
400 4.0
— 00 = —
Jop 3
:00 E ]
- 0 O -
1 ]
4o i
50//- 45 - 45
for 65mm D . HQ wash drill. No recovery. ]
N>50 B T
5 - i

BORELOG PREBBLETON BHI1 TP1-10.GPJ 19/10/11



T+T DATATEMPLATE.GDT abb

GEOTECHNICS LTD
BOREHOLE LOG

BOREHOLE No: BH2

Hole Location: Refer to site plan

SHEET 2 OF 4

PROJECT: TONCH-PREBBLETON-INV

LOCATION: Blakes/Springs Rd, Prebbleton, CHCH JOB No: 680393

CO-ORDINATES

DRILL TYPE: UDRG00 HOLE STARTED: 13/10/11

HOLE FINISHED: 13/10/11
DRILL METHOD: HQTT/ HQ Wash

R.L. DRILLED BY: McNeils
DATUM DRILL FLUID: Mud LOGGED BY: DLM CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, 3 2 E W g SOIL DESCRIPTION
GENERIC NAME, _ 8 5 % % E 9] Soil type, minor components, plasticity or
ORIGIN, * u§7 E r H»'—:J 7 29 g é £ particle size, colour.
> w 7] 2| ¥ £
MINERAL COMPOSITION. & TESTS o | B 7 z3 g T gk 2 & | RrockDESCRIPTION
% 8 —_ 9 g w Z % g % 8 b Substance:  Rock type, particle size, colour,
S g 2o a = E o T % g 6 T 2 a minor components.
a E % ’:IO_: =z i E .]_: E % '(,_) g 5 % oo Defects: Type, inclina_ti(_)n, thickness,
E <§( 8 E % % n_:‘ E g g g 8 % g 02288 .2238| 5288 roughness, filling.
i HQ wash drill. No recovery. i
T ] ]
w0
< — =
= 7 ]
o - .
= - ]
5.5 5.5
— sk 6.0—_ 6.0—_
N=48 ] ]
6.5 6.5
e . .
7 . .
< — =
= 7 .
o - ]
o - ]
7.0 7.0
— EEES 7'5__ 7.5__
N=38 ] 3
8.0 8.0
= . .
A . .
< — =
= 7 ]
o - .
= a ]
8.5 8.5
— | sz 9.0 9.0
N=37 . ] 3
9.5 9.5
T ] ]
w0
< — =
= 7 .
o . .
= i ]
10 7]

BORELOG PREBBLETON BHI1 TP1-10.GPJ 19/10/11



T+T DATATEMPLATE.GDT abb

GEOTECHNICS LTD

BOREHOLE LOG

BOREHOLE No: BH2

Hole Location: Refer to site plan

SHEET 3 OF 4

PROJECT: TONCH-PREBBLETON-INV

LOCATION: Blakes/Springs Rd, Prebbleton, CHCH JOB No: 680393

CO-ORDINATES

DRILL TYPE: UDRG00 HOLE STARTED: 13/10/11

HOLE FINISHED: 13/10/11
DRILL METHOD: HQTT/ HQ Wash

R.L. DRILLED BY: McNeils
DATUM DRILL FLUID: Mud LOGGED BY: DLM CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, 4 2 £ w Q SOIL DESCRIPTION
GENERIC NAME, _ 8 5 % % E 9] Soil type, minor components, plasticity or
ORIGIN, * s E r % 29 g é £ particle size, colour.
> 2 U | @ h el g £
MINERAL COMPOSITION. § TESTS o 5 7 z 3 g el S % = E ~| ROCKDESCRIPTION
% 8 —_ 9 g w Z % g % 8 b Substance:  Rock type, particle size, colour,
9 % Q [0) & — E [®] o % E 6 [ « a minor components.
a E g g =z i 3 .]_: E % '(,_) g 5 % Defects: Type, inclination, thickness,
E <§( 8 g % % n_:‘ % % g g 8 g g o5388_.,9388 %Eé% roughness, filling.
i HQ wash drill. No recovery. i
- 10.5—_@0_ Jew | w | mMD Sandy, silty, fine to coarse GRAVEL, dark '~ ]
To. é greyish brown. Medium dense, wet. Gravel 7]
H . ] i . i =
& 37 _?% el is subangular to angular. Sand is fine to ]
$ coarse.
N=28 12 4] ]
|| =153 5
11.0— HQ wash drill. No recovery. 11.0-
as ] ]
%) i i
< i i
= 11.5 11.5
=4 B i
T 7 3
- 12.0—_@( ;| GW [ W [ MD Sandy, silty, fine to coarse GRAVEL, dark ~ ™ ]
Jo. @ greyish brown. Dense, wet. Gravel is 7]
£ s - &0 g subangular to angular. Sand is fine to .
17} s coarse. ]
N=38 1¢ 5 ]
| 129 ]
12.5— HQ wash drill. No recovery. 12.5
o) ] ]
n i i
< i i
= 13.0— 13.0-
=4 1 i
T 7 3
— ok 13. 5—_ 1 3.5—_
N>50 . ] ]
14,0 14.0
as) N i
n B i
< B i
= 7 .
(=4 i i
T i i
145 14.5-
15 7] N

BORELOG PREBBLETON BHI1 TP1-10.GPJ 19/10/11
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GEOTECHNICS LTD

BOREHOLE LOG

BOREHOLE No: BH2

Hole Location: Refer to site plan

SHEET 4 OF 4

PROJECT: TONCH-PREBBLETON-INV

LOCATION: Blakes/Springs Rd, Prebbleton, CHCH JOB No: 680393

CO-ORDINATES

DRILL TYPE: UDRG00 HOLE STARTED: 13/10/11

HOLE FINISHED: 13/10/11
DRILL METHOD: HQTT/ HQ Wash

R.L. DRILLED BY: McNeils
DATUM DRILL FLUID: Mud LOGGED BY: DLM CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, 3 2 ,3_: W g SOIL DESCRIPTION
GENERIC NAME, _ 8 5 % % E 9] Soil type, minor components, plasticity or
ORIGIN, * u§7 E r % 29 g é £ particle size, colour.
> u @ I 4] £
MINERAL COMPOSITION. & TESTS o | B 7 z3 g T gk 2 & | RrockDESCRIPTION
% 8 —_ 9 g w Z % g % 8 b Substance:  Rock type, particle size, colour,
S g 2o a = E o T % g 6 T 2 a minor components.
a E % ’:IO_: =z i E .]_: E % '(,_) g E % Defects: Type, inclination, thickness,
E <§( S|a % % n_:‘ E g g g S % g 02588 ,2388 %Eé% roughness, filling.
50//- i .
for 130mm = =
N>50 ] End of borehole at 15.13mbgl 7
155+ 15.5-
16.0-] 16.0
16.5 16.5-]
17.0 17.0
175 17,55
18.0- 18.0-
18.5-] 185
19.0 19.0-
195 19.5-
20 7]
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Statement of Professional Opinion on the
Suitability of Land for Subdivision

(Appendix | to the Infrastructure Design Standard)

Issued by: CGW Consulting Engineers
(Geotechnical engineering firm or suitably qualified engineer)

To: Suburban Estates Limited
(Owner/Developer)

To be supplied to: Selwyn District Council
(Territorial authority)

In respect of: Proposed Residential Subdivision
(Description of proposed infrastructure/land development)

At:

734 Springs Road, Prebbleton, Selwyn District

(Address)

| (Geotechnical engineer) Ferry Haryono on behalf of (Geotechnical engineering firm) CGW Consulting
Engineers

hereby confirm:

1.

| am a suitably qualified and experienced geotechnical engineer and was retained by the owner/developer as the
geotechnical engineer on the above proposed development.

My/the geotechnical assessment report, dated 2 August 2018 has been carried out in accordance with the
Department of Building and Housing Guidelines for geotechnical investigation and assessment of subdivisions
and includes:

0] Details of and the results of my/the site investigations.

(i)  Aliquefaction assessment.

(i)  An assessment of rockfall and slippage, including hazards resulting from seismic activity.

(iv)  An assessment of the slope stability and ground bearing capacity confirming the location and
appropriateness of building sites.

(v) Recommendations proposing measures to avoid, remedy or mitigate any potential hazards on the land
subject to the application, in accordance with the provisions of Section 106 of the Resource Management
Act 1991.

In my professional opinion, | consider that Council is justified in granting consent incorporating the following
conditions:

The original ground is suitable for the construction of a
development/subdivision and are not subject to erosion, subsidence or
slippage provided that the recommendations made in the CGW Consulting
Engineers Geotechnical Investigation Report,; Stirling Park Subdivsion, 734
Springs Road, Prebbleton, Selwyn District; Suburban Estates Ltd; dated 2
August 2018 are followed.

This professional opinion is furnished to the territorial authority and the owner/developer for their purposes alone,
on the express condition that it will not be relied upon by any other person and does not remove the necessity for
the normal inspection of foundation conditions at the time of erection of any building.

Updated: 14.06.13 lof2 P-055



5. This certificate shall be read in conjunction with my/the geotechnical report referred to in Clause 2 above, and
shall not be copied or reproduced except in conjunction with the full geotechnical completion report.

6. The geotechnical engineering firm issuing this statement holds a current policy of professional indemnity
insurance of nolessthan$ 1 million dollars

(Minimum amount of insurance shall be commensurate with the current amounts recommended by IPENZ,
ACENZ, TNZ, INGENIUM.)

(Signature of Engineer)

Date:  2/p3/0018

Qualifications and experience: CPEng, CMEngNZ, IntPE(NZ)

Updated: 14.06.13 20f2 P-055



