96 Cameron Road, Tauranga
Tauranga Central

COffey ‘> 3110 New Zealand

ATETRA TECH COMPANY t. +647 577 6081

coffey.com

11 July 2018
Our ref: GENZTAUC13086AR-AF

The Lakes (2012) Ltd

C/- Harrison Grierson Consultants Ltd
Level 1 Harrison Grierson House

141 Cameron Road

Tauranga

Attention: Simon Maxwell

Dear Simon

The Lakes Stages 2U — Foley Grove Re-Subdivision Rev1l

1. Introduction

As requested, Coffey Services (NZ) Ltd (Coffey) has prepared this report and attached information to
assist builders and designers working on Lots 1 to 32, Foley Grove, Tauranga.

This area was previously referred to as Stage 2U of the Lakes Subdivision. Coffey presented a
Geotechnical Completion Report (GCR) for Stage 2U in June 20171 which included specific design
recommendations for the lots in this stage. Since the issue of the GCR the Stage 2U area has been
re-subdivided to form a total of 32 new residential lots with associated reserve and road areas. This
report presents excerpts from the GCR and updated information relevant to the new lots. It is to be
provided to builders and designers working in this area.

The new lot layout is shown on the S&L Consultants Ltd Land Transfer Plan appended as Attachment
1 of this report. The original site plans for the Lakes subdivision are also appended as Attachments 2
to 6. An updated Lot Summary Table is provided as Attachment 7.

1 Coffey Services (NZ) Ltd, ‘The Lakes Stages 2UV — Geotechnical Completion Report’, ref: GENZTAUC13086AR-AD, dated
16 June 2017.

Coffey Services (NZ) Limited



The Lakes Stage 2U — Foley Grove Re-Subdivision Revl

2. Limitation

While this letter presents a summary of the geotechnical conditions for this area it does not provide a
complete discussion of geotechnical issues affecting the Lakes Stage 2U area or previous earthworks
undertaken on the site. It is therefore recommended that designers working on the new lots are also
familiar with the contents of the original Stage 2U GCR?,

It should be understood that this document does not represent a full geotechnical assessment report
of the Foley Grove properties. Coffey has not been provided with, and has not reviewed, plans or
details of the specific developments on each lot. It is recommended that a geotechnical professional is
contacted if ground or development conditions differ from those described herein.

This report has been prepared for the use of our client, The Lakes (2012) Limited, their professional
advisors and designers or builders 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. All future owners
of this property should seek professional geotechnical advice to satisfy themselves as to its ongoing
suitability for their intended use.

This document should always be read in its entirety and is not to be split for further distribution.

3. Building Restriction Lines

Three Building Restriction Lines (BRL’s) were placed on lots within Stage 2U. The BRL’s are shown
on Attachment 1 and Attachment 6 and affect the following new lots:

e Lots1to 17— These lots are located above an up to 1V:3H batter which was formed around
the western and northern boundaries of Stage 2U. This batter partly consists of previous
engineered filling and partly of non-engineered landscape fill. The BRL on these lots is
located along the crest of the batter and is intended to restrict development on the slope due
to the potential for shallow slope movement and/or variable subgrade materials within the
batter itself.

e Lot 17 — In addition to the BRL along the slope crest mentioned above, an up to 0.7m high
retaining wall was constructed inside the property’s boundary with Takitimu Drive. As this wall
was not engineered designed, a BRL has been placed on this lot extending 2.0m inside the
property boundary adjacent to the wall.

e Lots 22 to 26 & 32 — The boundaries of these lots with Takitimu Drive and Kennedy Road are
supported by an up to 1.3m high retaining wall. This wall was engineer designed but this
design did not allow for building loads. A BRL has therefore been located 1.5m inside the
property boundary on the affected lots. On lot 32 the setback distance tapers off to Om where
the retaining wall ends.

3.1. Development on Lots with a BRL

The existence of the BRL on a lot does not explicitly preclude development in the restricted area. Any
works within the BRL would however be subject to the following requirements:

e The foundations of any building, and or any proposed filling or retaining walls within the BRLs
along the crest of the batter on Lots 1 to 17 would need to be assessed by a Tauranga City
Council Category 1 Geo-Professional.

e The foundations of any dwelling or any proposed filling within the BRLs along the retaining
walls on lots 17, 22 to 26 & 32 must be assessed by a chartered engineer (CPEng) with
consideration given to the zone of influence of the adjacent retaining walls.

Coffey
GENZTAUC13086AR-AG 2
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The Lakes Stage 2U — Foley Grove Re-Subdivision Revl

4. Erosion Protection

The batter to the west and north of Lots 1 to 9 was covered with a layer of ‘Grassroots’ (registered
trademark) synthetic matting provided by Geofabrics Ltd to reduce the risk of erosion or scour of this
slope as a result of flooding along the Kopurererua Stream. The Grassroots matting extends up to the
1in 100 year flood level as shown on Attachment 6.

The Grassroots matting extends approximately 3m to 8m inside the boundaries of Lots 1 to 9. The
owners of these lots will need to ensure that continuous grass cover is maintained within this area and
that the integrity of the erosion matting is not compromised by future development or landscaping in
this area.

5. Minimum Floor Levels

The original lots within Stage 2U were subject to minimum floor level restrictions imposed by
Tauranga City Council (TCC) due possible flooding of the nearby Kopurererua Stream. The
corresponding minimum levels for the new lots are summarised on Table 1 below. Levels are given in
terms of RL (reduced level) to the Moturiki Datum, 1953 and are to be measured to the underside of
the floor slab or floor joists per section DS-5.4.5 of the TCC IDC.

The original minimum levels provided by TCC are shown on attachment 8.

Table 1: Minimum Floor Levels

11.0 10.75
10.75 10.75
10.75 10.75
10.75 10.75
10.75 10.75
10.75 11.0
10.5 11.0
10.5 11.0
10.25 11.0
10.25 11.0
10.25 10.75
10.5 10.75
10.5 10.75
10.5 10.75
10.5 11.0
10.75 11.0
Coffey
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The Lakes Stage 2U — Foley Grove Re-Subdivision Revl

6. Foundation Design & Bearing Capacity

Soils below the new lots may at least partially liquefy during a strong earthquake leading to possible
vertical and horizontal ground movement. The dwellings on these lots should therefore be supported
by specifically designed ‘enhanced’ waffle slab type foundations such as those developed for the
‘TC2’ zone of the Christchurch rebuild. A geotechnical ultimate bearing capacity of 300kPa may be
assumed for these lots as they are entirely underlain by engineered filling.

7. Variable Ground Conditions

It should be understood that due to the volcanic nature of the natural soils on the elevated terraces, it
is possible that local soil conditions may vary from those discussed above. It is therefore important
that any potentially soft or unsuitable soils encountered in the foundation excavations are brought to
the attention of a geotechnical professional.

For and on behalf of Coffey

Rob Telford
Associate Engineering Geologist

Letter reviewed by:

David Sullivan, BSc, MBA, CE (Calif.), MIPENZ, CPEnNg,
TCC Category 1 Geotechnical Engineer

Principal Geotechnical Engineer

CPEng No. 1025183

Attachments

Important information about your Coffey report

Attachment 1 — S&L Land Transfer Plan

Attachments 2 to 6 — Site plans from original Stage 2U GCR
Attachment 7 — Updated Lot Summary Table

Attachment 8 — TCC Minimum Floor Levels

Coffey
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coffey ?

Important information about your Coffey Report

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

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 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 Coffey to assess how factors that
changed subsequent to the date of the report affect
the report's recommendations. Coffey cannot accept
responsibility for problems that may occur due to
changed factors if they are not consulted.

Subsurface conditions can change

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
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

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 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.

Coffey Geotechnics (NZ) Limited

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 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 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
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.



coffey ?

Important information about your Coffey Report

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 Coffey to work with other
project design professionals who are affected by the
report. Have 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

Rely on Coffey for additional assistance

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

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 Coffey to develop alternative approaches
to problems that may be of genuine benefit both in
time and cost.

Responsibility

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
Coffey for information relating to geoenvironmental
issues.

Coffey Geotechnics (NZ) Limited

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 Coffey to other parties but are
included to identify where Coffey's responsibilities
begin and end. Their use is intended to help all
parties involved to recognise their individual
responsibilities. Read all documents from Coffey
closely and do not hesitate to ask any questions you
may have.
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DP No: Lots 1 —32, DP512054 Property Address ‘ Foley Grove, Tauriko, Tauranga RC No
12121 L|8 |89 1|91°9 . .
S REEERRS &, g 3% |2 For information purposes and to
. = (%) [ o = 0]
Subsurface data Foundations i ?‘3 § % % § g 8 i be read in conjunction with ‘The
> 2 r:é" % 5o | 2|28 2 Lakes Stages 2UV — Geotechnical
= Z = = =
= 4] Shear Subdivision Natural Natural Conventional | Specific gr. 2. Yl E s |8 % ® Completion Report’, ref:
= — - . [} =1 o o =
o 3 Strength Filling Topography Topography Shallow Design = S @ = 7 )
— (kPa) Unworked Earthworked Foundation to = 2 ‘j‘:h § GENZTAUC13086AR-AD, dated 16
NZS ® g3 2 June 2017.
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
1 543 N/T Y 4 Y N N Y Y/ N|NJY|N|JY|N|N]Y
2 262 N/T Y 4 Y N N Y Y/ N|IN|Y |  N|]Y|[N|N]Y
3 251 N/T Y 4 Y N N Y Y/ N|IN|Y |  N|]Y|[N|N]Y
L bj he followi hnical diti
4 241 >215 Y 35 Y N N Y Y N N Y N Y N N Y aizslf:qli:fltot]zt e following geotechnical conditions
5 230 >215 Y 3.5 Y N N Y Y N N Y | N Y | N N | Y e  Specifically designed ‘enhanced’ waffle slab
foundations.
e Building Restriction Li
6 328 | NT | Y | 35 Y N N Y |Y[N|N|[Y|N|Y[N|N]|Y Lo neTenclon ne
. Consent notice to ensure lot owners
7 343 N/T Y 35 Y N N Y Y N N Y N Y N N Y maintain continuous grass cover and
erosion protection on slope down to
K S
8 | 203 | NT | Y | 35 Y N N Y |Y|[N[N|Y|N|[Y|[N|N]|Y opurereruastream
9 426 N/T Y 35 Y N N Y Y/ N|N|JY | N|JY|[N|N]Y

A

A Tauranga City

SUMMARY OF GOTECHNICAL DATA FOR INDIVIDUAL LOTS

G3

INFRASTRUCTURE DEVELOPMENT CODE

Attachment 7




DP No: Lots 1 —32, DP512054 Property Address ‘ Foley Grove, Tauriko, Tauranga RC No
®» v | v | |gog|lz|o|lo|o
2 HE I HER R
Subsurface data Foundations ERE- - 8 g s |8 |3 For information purposes and to
o ~ o a m
> ﬁ a | ® ;37 % |2 g be read in conjunction with ‘The
= z S | o = = S =) ‘
2 S Shear Subdivision Natural Natural Conventional | Specific | & | 3 ® % =g % & Lakes Stages 2UV — Geotechnical
g 3 | Strength Filling Topography Topography Shallow Design S |2 @ 0% @ z Completion Report’, ref:
= (kPa) Unworked Earthworked Foundation to = 2 o 2
NZS D % S O GENZTAUC13086AR-AD, dated 16
3 3
at0.5m Depth Depth 3604:2011 3 June 2017.
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
10 | 254 UTP Y 4 Y N N Y Y| N|N|Y|[N|Y|N|N]Y
11 | 257 UTP Y 4 Y N N Y Y/ N|IN|Y |  N|]Y|[N|N]Y
12 | 260 N/T Y 4.5 Y N N Y Y| N|N|Y|[N|Y|N|N]Y
13 | 263 N/T Y 4.5 Y N N Y Y| N|N|Y|[N|Y|N|N]Y
Lots subject to the following geotechnical conditions
14 | 266 UTP Y 5 Y N N Y Y| N|[N|Y | N|Y|N]|N/|Y | andlmitatons:
15 | 264 | UTP | Y | 5 Y N N Y |[Y[N|N|Y|[N|Y|N|N]|Y ® opeciically designed ‘enhanced waffle sfab
. Building Restriction Line
16 252 UTP Y 5 Y N N Y Y| N|{N|Y | N|]Y | N|IN]Y e Minimum floor levels
17 | 345 UTP Y 5 Y N N Y Y/ N|IN|Y | N|J]Y|[N|N]Y
A

A Tauranga City

SUMMARY OF GOTECHNICAL DATA FOR INDIVIDUAL LOTS

[ =)

INFRASTRUCTURE DEVELOPMENT CODE
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DP No: Lots 1 —32, DP512054 Property Address ‘ Foley Grove, Tauriko, Tauranga RC No
W | L | | |lo|lz2|o|lo |0
S|/ |8 |2|5|2 3 . .
Subsurface data Foundations 3 -r.‘;’ § ? |3 2 1% |7 g For information purposes and to
122 ?T T ; g g—.n, - be read in conjunction with ‘The
5 z — , __ 1S o | |5 |2 |2|&8|S |8 Lakes Stages 2UV — Geotechnical
- ) Shear Subdivision Natural Natural Conventional | Specific | & | & g 5|2 |35 . ,
g 3 | Strength Filling Topography | Topography Shallow Design | S | B @ g | = z Completion Report’, ref:
= (kPa) Unworked Earthworked | Foundation to 5 2 ‘j‘:ﬂ 2 GENZTAUC13086AR-AD, dated 16
N2 ’ g | 5 - June 2017
atosm | | Depth v | Depth | 3604:2011 3 |3 une :
depth (m) (m)
Y/N Y/N/NA Y/N/NA Comments
18 221 N/T Y 4.5 Y N N Y N[{N[NJY | N|J]Y|N|N|Y
Lots subject to the following geotechnical conditions
and limitations:
19 224 N/Y Y 4.5 Y N N Y NIN|[N|Y|N|Y | N|N|Y
. Specifically designed ‘enhanced’ waffle slab
20 | 224 | UTP | Y | 45 Y N N Y N|{N|N|Y[N|Y|N|IN]JY foundations.
. Minimum floor levels
21 220 UTP Y 4.5 Y N N Y N[{N[NJY | N|J]Y|N|N|Y
22 236 N/T Y 4.5 Y N N Y Y/ N|{N|Y| N|Y|N|N]|Y
23 226 N/T Y 4.5 Y N N Y Y/ NIN|JY | N|Y|N|[N]|]Y
Lots subject to the following geotechnical conditions
24 225 UTP Y 5 Y N N Y Y[ N|N|Y |N|Y | N|N/|Y|dlimnitatons:
25 245 UTP Y 5 Y N N Y YININIYINIYININI|Y e Specifically designed ‘enhanced’ waffle slab
foundations.
. Building Restriction Line
. Minimum floor levels
26 285 N/T Y 35 Y N N Y Y/ N|{N|Y | N|Y|N|N]|Y
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DP No: Lots 1 —32, DP512054 Property Address ‘ Foley Grove, Tauriko, Tauranga RC No
W | L | | |lo|lz2|o|lo |0
S|2|2|2|2|2|5 |22
Subsurface data Foundations 2818|3223 |7 |8 For information purposes and to
o o, a =} o 3 4. = z . . . L g
e la|la S|z |88 be read in conjunction with ‘The
- = S | o gl |=|®|c | .
2 S Shear Subdivision Natural Natural Conventional | Specific | & | 3 ® 5|58 % ® Lakes Stages 2UV — Geotechnical
g 3 | Strength Filling Topography Topography Shallow Design S |38 @ 0% @ ) Completion Report’, ref:
> . [ o | <)
(kPa) Unworked Earthworked FoundNaZtslon to 3 % g" 2 GENZTAUC13086AR-AD, dated 16
o -
atosm | | Depth v | Depth | 3604:2011 3|3 June 2017.
depth (m) (m)
Y/N Y/N/NA Y/N/NA Comments
27 233 YTP Y 3 Y N N Y N|{N[N|JY|N|]Y | N|N]Y
28 252 UTP v 3 v N N v N N N v N v N N v Lots §ul?jec.t to ‘the following geotechnical conditions
and limitations:
29 286 N/T Y 4 Y N N Y N|IN[N|]Y|NI|Y | N|NI|Y e  Specifically designed ‘enhanced’ waffle slab
foundations.
30 [ 244 | NT | Y | 4 Y N N Y N|N|N|Y[N[Y|[N|N]|Y * Minimum floor levels
31 256 N/T Y 4 Y N N Y N|{N[N|JY|N|]Y|N|N]Y
Lots subject to the following geotechnical conditions
and limitations:
32 340 N/T Y 4 Y N N Y Y/N|N|J]Y|N|J]Y|N|NI|Y e  Specifically designed ‘enhanced’ waffle slab
foundations.
. Building Restriction Line
Minimum floor levels
Key:

DCP = Tested with Dynamic Cone Penetration (Scala); N/T = Not Tested; UTP = Unable To Penetrate
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The Lakes Stage 2UV - Geotechnical Completion Report

1. INTRODUCTION AND SCOPE

This Geotechnical Completion Report (GCR) has been prepared by Coffey Services (NZ) Ltd (Coffey)
for The Lakes (2012) Limited following completion of earthworks for Stages 2U and 2V (collectively
known as 2UV) of the Lakes Subdivision and in general accordance with the conditions of Council
resource consent number RC25104.

This GCR contains the results of site investigations together with as-built plans derived from Harrison
Grierson Consultants Ltd (HGCL) topographical data. It describes bulk earthworks completed during
two main phases of work from 2007-2008 and 2015-2017.

The extent of earthworks observed by Coffey is shown on the appended plans (Figures 1 to 5,
Appendix A). A Statement of Professional Opinion (Form G2) and Summary of Technical Data (Form
G3) for the works described herein are also appended.

2. DESCRIPTION OF SUBDIVISION

Stages 2U and 2V of The Lakes subdivision (collectively known as Stages 2UV) are located between
Takitimu Drive (State Highway SH26) and the Kopurererua Stream in Tauriko, Tauranga. Stage 2U is
located at the northern end of the site and to the north of Kennedy Road. Stage 2V extends to the
south of the Kennedy Road/Takitimu Drive intersection.

The site location and original ground contours are shown on Figure 1 in Appendix A. Before work
began the site consisted of farmland and included a steep sided hill that sloped from the southern part
of the property. This hillside grading out onto a lower-lying terrace at approximately RL 12m (Moturiki
Datum, 1953). The terrace extended northwards through the central and eastern parts of the site and
was elevated some 3 to 4 metres above the low-lying floodplain of the Kopurererua Stream to the
west.

The original topography was modified by earthworks in 2007-2008 which included excavation of the

lower level of the main terrace within Stage 2V and the placement of engineered fill in the vicinity of

Kennedy Road. Fill was also placed to the north of Kennedy Road to form a new level terrace within
Stage 2U. Although records from this period are incomplete, settlement monitoring data indicate that
the fill within Stage 2U was placed in stages between 2008 and June 2012. It is understood that the

majority of the fill material came from excavations and the removal of pre-load embankments for the
Takitimu Road project.

In 2012 ownership of the Lakes subdivision passed from Grasshopper Farms Ltd to The Lakes (2012)
Ltd who have since undertaken additional earthworks on site. These works included the construction
and surcharging of a new road embankment leading from the Kennedy Road extension to Stage 2V,
the lowering (excavation) of earlier filling within Stage 2U and the placement of structural and non-
structural filling along the western margin of the Stage 2V lot area.

A minor amount of structural fill was also placed at the south-eastern corner of Stage 2V where the
development abuts Takitumu Drive. This filling is supported by a specifically designed retaining wall.
An approximately 2.5m high earth-fill debris bund was also constructed at the foot of the steep slope
at the southern end of Stage 2V

Civil infrastructure for these stages of the subdivision was installed in 2016 and 2017.

Coffey Services (NZ) Ltd
GENZTAUC13086AR-AD

16 June 2017



The Lakes Stage 2UV - Geotechnical Completion Report

3. RELATED REPORTS

The following documents were prepared prior to or during the design and development of Stages 2U
and 2V:

1. ‘Pyes Pa West Urbanisation Development, Tauranga — Geotechnical Assessment Report’,
report prepared by S&L Consultants Ltd (Ref: 16944, dated October 2003);

2. ‘Geotechnical Investigation Report on Proposed High Density Residential Development
Grasshopper Farms Area N, Tauriko, Tauranga’, report prepared by Coffey (Ref: 13447,
dated 4 July 2007);

3. ‘Geotechnical Investigation Report on Proposed Residential Development Kennedy Road
Extension, Grasshopper Farms, Tauranga’, report prepared by Coffey (Ref:
GEOTTAUC13717, dated 14 February 2008);

4. ‘Geotechnical Investigation Report for Proposed Subdivision at Kennedy Road, Pyes Pa,
Tauranga’, report prepared by Coffey (Ref: GENZTAUC13086AL, dated 20 December 2013);

5. ‘Summary of Prevailing Ground Conditions and Geotechnical Design for Proposed
Accessway Embankment at Stage 2UV The Lakes, Pyes Pa’, report prepared by Coffey (Ref:
GENZTAUC13086AL, dated 31 October 2014);

6. ‘Geotechnical Investigation and Plan Review Report - The Lakes Subdivision - Stage 2UV’,
report prepared by Coffey (Ref: GENZTAUC13086AL-AC, dated 24 July 2015);

7. The Lakes Stage 2U — Additional Geotechnical Assessment’, report prepared by Coffey (Ref:
GENZTAUC13086AR-AB, dated 20 August 2015);

8. ‘The Lakes Stage 2UV — Retaining Wall Design & Noise Wall Foundations’, report prepared
by Coffey (Ref: GENZTAUC13086AR-AC, dated 23 December 2015).

3.1. Report Summary

The original geotechnical assessment for the Lakes subdivision was completed by S&L Consultants
Ltd and contained an overview of geotechnical conditions for the entire Lakes project. The report
concluded that the site was generally adequate for subdivision and residential development, subject
to appropriate design and construction.

That report provided broad recommendations relating to general earthworks requirements and earthfill
procedures over the low-lying Kopurererua Valley floor throughout the project site but did not go into
specific detail for the current study area due to the scale of the previous studies.

Subsequent geotechnical investigation reports by Coffey summarised additional investigations that
were completed to specifically assess the Stage 2UV area. These investigations generally confirmed
the S&L conclusion that the site was adequate for subdivision. The Coffey reports also highlighted the
potential for significant load-induced settlements below any filling on the Kopurererua Stream
floodplain and seismic liquefaction below parts of Stage 2U. The subdivision scheme plan was
therefore revised to place all the proposed residential lots on the terrace and better ground to the east
of the site. The flood plain on the site’s western boundary was developed as a reserve area.

4. INVESTIGATIONS COMPLETED

The geotechnical investigations on the site have been conducted three main stages during 2003,
2007-2008 and 2014-2015. The investigations completed are summarised below. Logs of each
investigation are included in Appendix C.

2003

Coffey Services (NZ) Ltd
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e Machine Boreholes MB25 to MB27 drilled by S&L Ltd in April 2003 to up to 12m depth.
2007-2008

e CPT-01to CPT-14 completed on 31 May 2007 on the southern hill and low-lying flood plain to
depths of up to 20 metres.

e Machine auger borehole MH2 drilled in June 2007 over the elevated hill topography within the
southern part of the site to 20m depth.

e Trial pits TP1 to TP11 excavated in June 2007 across the main terrace and flood plain areas
to depths of up to 6 metres.

e Logging of exposed excavation faces within and surrounding the general development area
(FLO1 & FLO2).

e CPT-01to CPT-13 completed on 7 December 2007 and located at the northern end of the
site in the vicinity of the Kennedy Road extension.

e Trial pits TP1 to TP6 excavated at the northern end of the site in February 2008.

2014-2015

e TP18to TP29 excavated in May 2014 and located on the main terrace and at the foot of the
escarpment to the low flood plain.

¢ Machine boreholes MH28 - MH30 drilled on the flood plain in July 2014.

e CPT-15 and CPT-16 located at the south-eastern corner of the site adjacent to Takitimu Drive
in June 2015.

e Borehole MH31 also located adjacent to Takitimu Drive in June 2015.
e Hand augers HAO1 to HAO3 drilled on the steep southern slope in July 2015.
e CPT-17 to CPT-20 located within Stage 2U in August 2015.

e Hand augers HA04 to HAO8 drilled near the retaining wall alignments in November 2015.

On completion of the bulk earthworks in 2016 and 2017, Coffey drilled a total of 50 hand-auger
boreholes to target depths of 2m to 2.5m to confirm finished subgrade conditions within the site. The
location of each borehole is shown on Figure 5. Logs of these boreholes are included in Appendix D.
Although labels are not shown on the plan, the boreholes are numbered according to the relevant lot
number. For example, the hand auger borehole on Lot 100 is referred to as HAL100.

5. OVERVIEW OF GEOLOGICAL CONDITIONS

The elevated topography across the Tauriko region is reported to be underlain by Pleistocene-age Te
Ranga Ignimbrite comprising light grey, non-welded, silty sands. However, boreholes located on the
southern hill encountered ancient alluvial deposits more consistent with the Matua Subgroup. These
variable soils were also encountered in investigations on the main terrace.

The Matua Subgroup deposits on the southern hill and terrace are mantled by a sequence of volcanic
ashes including the Hamilton Ash (very stiff clayey silt), Rotoehu Ash (silty sand to sandy silt) and
post-Rotoehu Ashes (stiff to very stiff silts). This layer of ashes is approximately 4m thick but has
been reduced across most of the site by excavation.

Investigations on the low-lying parts of the site encountered variable alluvial soils including clays, silts,
sands and organic or peat horizons. These soils are present below the flood plain in the west of Stage
2V and much of 2U. Alluvial soils were also encountered in borehole MH31 (Lot 39), below
approximately 3m to 4m of fill placed during construction of Takitimu Drive.

Coffey Services (NZ) Ltd
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5.1. Groundwater

Groundwater is observed at shallow depth on the low-lying flood plain and is encountered at
approximately RL7m in investigations in this area. Below the main terrace, groundwater was
measured in MB27 at 11.5m depth or approximately RL 8m. These groundwater levels appear to be
relatively consistent across the site.

6. EARTHWORKS OPERATIONS
6.1. Plant

Earthworks during the 2007-2008 season were completed by Bob Hicks Earthmovers Ltd and A&R
Ltd Earthmoving Contractors. The earthworks contractor for the 2014-2017 period was JMC Civil
Construction Ltd (JMC) and civil infrastructure was installed by Higgins Group Holdings Ltd (Higgins).

The main items of plant used during each of the bulk earthworks phase comprised Terex motor-
scrapers and bulldozer or tractor towed 'scoops’, hydraulic excavators, bulldozers, articulated all-
terrain dump trucks (ADT’s) and sheep’s-foot rollers.

6.2. Construction Programme

As mentioned in Section 2 above, earthworks on this site have been carried out in two main phases in
2007-2013 and 2014-2017. Cut and fill contour plans of these stages of work are shown on Figures 2
and 3 in Appendix A. A more detailed description of the main works carried out in each earthworks
season is provided below.

In 2010, work on the Lakes subdivision site ceased under the original developer, Grasshopper Farms
Ltd, when that company went into receivership. Records from this time are incomplete until work
started again on site under The Lakes (2012) Ltd in 2013.

6.2.1. 2007 -2012

From photographs and settlement monitoring data provided to Coffey it is understood that work began
on the site during the 2007-2008 earthworks season. Excavations were carried out at this time at the
southern end of Stage 2V and a fill embankment was constructed along the Kennedy Road extension
that passes through the site. From December 2008, filling was also placed within the Stage 2U area.
This fill was placed in stages from 2008 to 2012 and it is understood that much of the material came
from excavations and the removal of pre-load embankments along Takitimu Drive.

6.2.2. 2014 - 2015 Earthworks Season

During 2014-2015, spoil from excavation on other stages of The Lakes subdivision was temporarily
stockpiled within Stage 2U. Structural filling was also placed to construct a new road embankment to
provide access to Stage 2V from Kennedy Road. This filling included approximately 2m of surcharge
fill to accelerate the settlement of the embankment. The approximate extent of the surcharged area is
shown on Figures 2 and 3 in Appendix A.

Work in 2015 also included cleaning out and patrtial filling of a gully to the south of the access road
embankment (in the vicinity of SM20 shown on Figure 4).

6.2.3. 2015 - 2016 Earthworks Season

Works during this period included further excavations and the construction of the earth-fill debris bund
at the southern end of Stage 2V as well as additional structural filling on the western and south-

Coffey Services (NZ) Ltd
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eastern parts of this stage. A significant volume of non-structural filling was placed over the low-lying
floodplain to the west of the 2V area. This material largely comprised excess fill and unsuitable soils
sourced from earthworks on other stages of the Lakes subdivision.

The ground surface within Stage 2U was lowered at this time with the removal of approximately 1.5m
to 2m of the previous filling within the development area.

6.2.4. 2016 — 2017 Earthworks Season

The remaining earthworks were completed to form the current ground surface during the 2016-2017
earthworks season. These included the placement of additional non-structural filling over the
floodplain area by JMC and minor amounts of structural filling by Higgins to adjust subgrade levels
within specific lots in Stage 2U and at the northern end of 2V. Non-structural filling was also placed by
Higgins around the northern and western boundaries of Stage 2U to form a more uniform batter in
these areas.

The civil infrastructure was installed by Higgins and their sub-contractors during this time and was
supervised by Harrison Grierson Consultants Ltd.

7. QUALITY CONTROL

7.1. Site Preparation Observations

The majority of earthworks on the site between 2008 and 2013 were undertaken during the
construction of Takitimu Road. Much of this work was overseen by Coffey and other geotechnical
engineers as part of the larger project. However, records and test results from this period are limited
within the Lakes site.

From 2013 Coffey undertook regular observations to ensure topsoil, vegetation or unsuitable
materials had been removed before filling.

7.2. Fill Control

It is understood the filling undertaken in 2007-2012 was placed to an engineered fill standard.
However, Coffey has not been able to locate test records from this period to confirm fill compaction.

The filling placed between 2014 and 2017 was tested using a Nuclear Density Meter (MDM) and
undrained shear strength measurements. The tests were carried out by Fulton Hogan Ltd on behalf of
JMC. The test locations are shown on Figures 2 and 4. In addition to these laboratory tests, Coffey
undertook our own observations using field shear vane measurements at random locations within the
filling.

7.3. Compaction Control Criteria

The compaction control criteria for this project were specified using the minimum allowable shear
strength and maximum allowable air voids method as defined below:

e Air voids percentage (defined in NZS 4402:1986 and as measured by NDM) targeting an
average value less than 10% over any 10 consecutive tests and maximum single value no
greater than 12%.

e Undrained shear strength measured by hand held shear vane calibrated using the NZGS
2001 method. A single undrained shear strength ‘test’ was defined as the average of four
individual shear vane readings at each NDM location. The target test values were an average
value greater than 150kPa and minimum single value no less than 140kPa.

Coffey Services (NZ) Ltd
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7.4. Test Results

Nuclear Density Reports showing the results of the laboratory fill tests are included in Appendix E and
the locations of the tests are shown on Figures 2 and 4. Al-tTests met or exceeded the compaction
control criteria given above. Al-NDM test results are IANZ (International Accreditation New Zealand)
endorsed and further details are appended. The independent tests by Coffey also indicated the filling
observed met or exceeded the required specification.

AllrResults above refer to tests taken within structural filling. No tests were conducted in the non-
structural filling placed over the low-lying flood plain, as this area has been designated as a
recreational and greenbelt reserve. The area of non-structural filling can be seen in Figures 2 and 4.

8. ENGINEERING EVALUATION AND
RECOMMENDATIONS

8.1. Fill Quality

Although test results for the filling within Stage 2U in 2007 to 2013 could not be located for this report,
subsequent observations and investigations by Coffey indicate that this fill would meet the
requirements of engineered fill as set out in the Tauranga City Council Infrastructure Development
Code (TCC IDC) and relevant New Zealand standards. That is, the observed filling is ‘clean’ (free of
organic soils or other unsuitable materials) and has an average undrained shear strength in excess of
150kPa.

Based on the appended earth fill quality control test data and reliance on the diligence of the bulk
earthworks contractor at times when engineering staff were not present on site, the NDM results
indicate that the structural fills placed by JMC and Higgins between 2014 and 2017 also meet or
exceed the required standards. This is supported by the hand-auger boreholes drilled by Coffey within
the filling.

Coffey observed the placement of the non-structural filling on the floodplain to the west of Stage 2V in
2014 to 2016 and around the western and northern boundaries of Stage 2U in 2017. While these
areas did not require the same level of compaction or testing as the structural filling, it is considered
that the non-structural earthworks were also carried out to an acceptable standard and in accordance
with our recommendations.

8.2. Static Settlement
8.2.1. Stage 2U

The new residential lots within Stage 2U are located on filling that was placed from 2007 to 2012 over
variable alluvial soils and a ridge of in-situ volcanic ash deposits. Settlements below this area were
monitored as part of the Takitimu Drive construction works and data provided to Coffey indicates that
the filling experienced significant total and differential settlements of between 0.04m and 1.6m. The
data show that consolidation settlements below the fill were effectively complete by 2009 to 2013,
depending on when the last stage of filling occurred at each location.

From 2012 to 2015, the only works within Stage 2U comprised the temporary stockpiling of spoils
from other stages of the Lakes and the placement and removal of the surcharge over Kennedy Road
(see Figures 2 & 3). In 2015 the entire Stage 2U development area was lowered by 1.5m to 2m to
form the current ground surface. The works in 2015 mean that the building areas within Stage 2U
were effectively surcharged by between 10kPa and 30kPa for a period of at least two years.

Based on the above, we consider that future development in the 2U area is unlikely to be affected by
significant or excessive residual settlements. We note that we are also recommending that buildings
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in this zone are supported on specifically designed ‘enhanced’ raft type foundations which will further
reduce the risk of adverse effects due to settlement.

8.2.2. Stage 2V

The large majority of filling within or adjacent to Stage 2V was non-structural and occurred outside the
lot area for this stage. Static settlements below the non-structural filling were monitored at four
locations shown as SM23 to 25 and SM28 on Figure 4. The monitoring pins consisted of steel rods
attached to plates installed at the base of the filling. Plots of the data for these points are provided in
Appendix F and show that the alluvial soils beneath this area have settled between 350mm and
900mm. The data indicate that this area may experience significant long-term creep settlements of up
to 100mm to 300mm over the next 50 years.

Static settlements have also been monitored at three locations within the Stage 2V lot areas. SM20 is
located in an infilled gully within Lot 66. SM26 and SM27 were installed in late 2016 to monitor
settlements within Lots 56 and 60 respectively. The data from these pins are presented graphically in
Appendix F and the settlement marker locations are shown on Figure 4. SM20 was seen to settle
approximately 320mm as a result of the filling placed in this area. SM26 and SM27 each settled
approximately 20mm to 40mm.

The settlement data for SM20, Sm26 and SM27 also show that consolidation settlements within the
finished lots is essentially complete at the time of writing. Long-term creep settlements below the lots
should be less than 25mm over the next 50 years.

Based on the above discussion, we consider that future ‘residual’ settlements below the lots within
both Stage 2U and 2V should be within the limits recommended by the New Zealand Building Code
(Clause B1 and B1/VM4).

8.3. Proximity to Gas Main

The non-structural filling that was placed over the low-lying flood plain is close to the gas main which
extends along the site’s western boundary. To reduce the risk of damaging this service it was initially
recommended that all earthworks be kept at least 30m from the pipe alignment. Monitoring points
(steel ‘warratahs’) were installed approximately 10m from the toe of the batter and 20m from the gas
pipe and regularly surveyed in three dimensions to measure any possible displacements due to the
filling. The monitoring data showed no discernible horizontal or vertical ground movement as a result
of the nearby filling.

Based on the above observation the non-structural filling was advanced to a line approximately 20m
from the gas main. Continued monitoring showed no significant ground deformations between the toe
of the fill embankment and gas pipe.

8.4. Liquefaction

Initial investigations on site identified possible areas of liquefaction prone soils, these being the
alluvial soils below the flood plain in the west of Stage 2V and much of 2U, and also below the
existing fill in proposed Lots 37 to 41. Calculations indicated these soils were likely to liquefy during a
ULS earthquake. There was a low risk of localised liquefaction during a smaller serviceability limit
state or SLS event.

The earthworks design on Lots 37 to 41 was revised following the assessment of possible liquefiable
soils at this location. The wall alignment was moved to the west and the wall height was reduced to
approximately 1.5m. It is considered that with these modifications the potential for excessive ground
movement below these lots as a result of liquefaction in minor.

A specific site investigation and analyses were carried out to assess liquefaction below lots in Stage
2U in 2015. The results of this assessment were presented in the 20 August 2015 Coffey report
(reference 7 in Section 3 above). The report concluded that liquefaction is unlikely to occur at this
location during a ‘Serviceability Limit State’ (SLS) event.
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The analyses did identify a high likelihood of liquefaction below Stage 2U in an “Ultimate Limit State’
(ULS) earthquake. The effects of this liquefaction would be reduced by the 3m to 4m thickness of
non-liquefiable filling which underlies the finished lots in this area. We estimate that the finished lots
may experience approximately 200mm of free field vertical settlement and up to 0.5m of lateral
ground displacement in a ULS event.

Due to the potential for ground movement as a result of liquefaction below Stage 2U, we recommend
that the future buildings in this area consist of ‘enhanced’ waffle-slab foundations such as those
designed for the ‘TC2’ zones of the Christchurch rebuild. Specific foundation design
recommendations are given in Section 8.9 below.

Design Earthquakes

A SLS earthquake as defined by New Zealand Standard NZS 1170 for this development would have a
return period of 1 in 25 years. A typical dwelling designed to NZ standards may suffer minor damage
in such an event but must remain ‘serviceable’ or habitable until it can be repaired. A ULS earthquake
for this development would have a return period of 1 in 500 years. An appropriately designed dwelling
may be extensively damaged or written off by such an earthquake but must remain safe for its
occupants until they can be evacuated.

8.4.1. Reserve Area

We note that the reserve area formed on the non-structural filling to the west of the site would also be
expected to be affected by significant vertical and horizontal ground movement as a result of
earthquake induced liquefaction. This area is considered adequate for non-essential infrastructure
and playgrounds, etc. However, if more significant structures are to be located in this zone it is
recommended that a specific liquefaction risk assessment is carried out.

8.5. Slope Stability

The large majority of the new lots are located on flat or gently sloping ground with a low risk of
instability. The exceptions to this are Lot 55 which includes the steep slope at the southern end of
Stage 2V and Lots 1 to 9 which are located next to a 1V:3H batter that has been partially formed from
non-engineered filling.

Development on Lots 1 to 9 is subject to a Building Restriction Line (BRL) discussed further in Section
8.6. Provided the development on these lots is carried out in accordance with the technical
requirements of this line, we consider there is a low risk of instability on these sites.

8.5.1. Lot55

While there was no obvious evidence of large-scale instability within Lot 55, the existing slope
gradient of approximately 28° is likely to be close to the maximum stable gradient of the underlying
soils. There was also visible evidence of shallow soil creep on this slope and the topography suggests
the presence of colluvial soils at the slope toe. Analyses by Coffey and presented in our July 2015
Geotechnical Investigation and Review Report (reference 6 in Section 3 above) concluded the factors
of safety for this slope were less than the minimum values required for residential development by the
Tauranga City Council Infrastructure Development Code (TCC IDC) and New Zealand building code.

We therefore consider that the sloping portion of Lot 55 would not be adequately stable for residential
development without specific input from a TCC Category 1 Geo-Professional. There is however
adequate flat land for residential development at the northern end of the lot.

To protect the other lots at the south of Stage 2V from possible instability an approximately 2.5m high
debris bund has been constructed between the slope and the adjacent lots as shown on Figure 5. We

Coffey Services (NZ) Ltd
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consider this bund has been completed in accordance with our recommendations and design and that
the lots below are adequately protected from possible slope debris.

The bund must be maintained at its current height and capacity. In the event of a landslide or
significant accumulation of debris behind the bund, the bund will need to be cleared to maintain its
current height and capacity. Responsibility for this work will fall on the owner of Lot 55 in which the
bund is located. The owner of Lot 55 will also be responsible for maintaining the landscape planting
which has been carried out on the bund.

We understand that the slope and hillside within Lot 55 may be incorporated into a future
development. In the event that the slope height or gradient is reduced significantly the debris bund
may become redundant and may be removed. This should be confirmed by a Tauranga City Council
Category 1 Geo-Professional before work proceeds.

8.6. Building Restriction Lines

Five Building Restriction Lines (BRL’s) have been placed on lots within Stage 2UV. The BRL'’s are
shown on Figure 5 in Appendix A and affect the following lots:

e Lots1to 9 — These lots are located above an up to 1V:3H batter which has been formed
around the western and northern boundaries of Stage 2U. This batter partly consists of
previous engineered filling and partly of non-engineered landscape fill. The BRL on these lots
is located along the crest of the batter and is intended to restrict development on the slope
due to the potential for shallow slope movement and/or variable subgrade materials within the
batter itself.

e Lot 9 - In addition to the BRL along the slope crest mentioned above, an up to 0.7m high
retaining wall has been constructed inside the property’s boundary with Takitimu Drive. As
this wall was not engineered designed, a BRL has been placed on this lot extending 2.0m
inside the property boundary adjacent to the wall.

e lots12, 13, 15 & 18 — The boundaries of these lots with Takitimu Drive and Kennedy Road
are supported by an up to 1.3m high retaining wall. This wall was engineer designed but this
design did not allow for building loads. A BRL has therefore been located 1.5m inside the
property boundary on the affected lots. On lot 18 the setback distance tapers off to Om where
the retaining wall ends.

e Lots 20 to 42 — The boundaries of these lots with Takitimu Drive and Kennedy Road are also
supported by an engineer designed retaining wall up to 1.5m high which was not designed to
building loads. The BRL on lots 20 to 22 and 24 to35 is located 2.5m inside the property
boundary. Lots 21 and 22 also include tapering BRL setbacks along two short sections of wall
on either side of a nearby Council walkway. The BRL on lots 23 and 36 to 42 is located 2.5m
inside the toe of the retaining wall where the wall extends inside the property boundary.

This retaining wall also extends a small distance along the boundary of Lot 19. However, the
length and height of the wall at this location is such that a BRL is not required on this lot.

e Lots 55 to 70 — these sites lie along the boundary between the structural and non-structural
filling and underlying alluvial soils on the western margin of Stage 2V. The BRL on these lots
has been positioned to set future development back from the zone of possible long-term
differential settlements along this boundary.

8.6.1. Development on Lots with a BRL
It should be understood that the existence of the BRL on a lot does not explicitly preclude

development in the restricted area. Any works within the BRL would however be subject to the
following requirements:

Coffey Services (NZ) Ltd
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e The foundations of any building, and or any proposed filling or retaining walls within the BRLs
along the crest of the batter on Lots 1 to 9 and on 55 to 70 would need to be assessed by a
Tauranga City Council Category 1 Geo-Professional.

e The foundations of any dwelling or any proposed filling within the BRLs along the retaining
walls on lots 9, 12, 13, 15, 18 and 20 to 42 must be assessed by a chartered engineer
(CPENg) with consideration given to the zone of influence of the adjacent retaining walls.

8.7. Erosion Protection

The batter to the west and north of Lots 1 to 5 in Stage 2U has been covered with a layer of
‘Grassroots’ (registered trademark) synthetic matting provided by Geofabrics Ltd to reduce the risk of
erosion or scour of this slope as a result of flooding along the Kopurererua Stream. The Grassroots
matting extends up to the 1 in 100 year flood level as shown on Figure 5.

The Grassroots matting extends approximately 3m to 8m inside the boundaries of Lots 1 to 5. The
owners of these lots will need to ensure that continuous grass cover is maintained within this area and
that the integrity of the erosion matting is not compromised by future development or landscaping in
this area.

8.8. Minimum Floor Levels

Also due to the potential for flooding along the Kopurererua Stream, the lots within Stage 2UV are
subject to minimum floor levels defined by the Tauranga City Council. The minimum levels are
summarised on Table 1 below. Levels are given in terms of RL (reduced level) to the Moturiki Datum,
1953 and are to be measured to the underside of the floor slab or floor joists per section DS-5.4.5 of
the TCC IDC.

Table 1: Stage 2U Minimum Floor Levels

Lot # Minimu(n:nlgtl)_c))r Level Lot # Minimu(r:\nli:\l)ol_())r Level
1 11.0m 10 10.75m
2 10.75m 11 10.75m
3 10.75m 12 11.0m
4 10.5m 13 11.0m
5 10.25m 14 10.75m
6 10.25m 15 11.0m
7 10.5m 16 10.75m
8 10.5m 17 10.75m
9 10.75m 18 11.0m

All Lots within 2V (Lots 19 to 109) 11.25m

We note that the large majority of lots within Stage 2V are already well above the minimum level and
should therefore not be significantly affected.

8.9. Foundation Design & Bearing Capacity

As discussed in Section 8.4, soils below the lots within Stage 2U (i.e. Lots 1 to 18) may at least
partially liquefy during a strong earthquake leading to possible vertical and horizontal ground
movement. The dwellings within Stage 2U should therefore be supported by specifically designed
‘enhanced’ waffle slab type foundations such as those developed for the ‘TC2’ zone of the
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Christchurch rebuild. A geotechnical ultimate bearing capacity of 300kPa may be assumed for these
lots as they are entirely underlain by engineered filling.

While some lots within Stage 2V (Lots 19 to 109) are also underlain by engineered fill and the
potential for liquefaction is lower in this area, most lots are at least partially located over Matua
Subgroup materials which may contain relatively weak soils (i.e. peak undrained shear strength
measurements as low as 50kPa). We therefore recommend that all dwellings on these lots be
supported by specifically designed waffle slab foundations. A geotechnical ultimate bearing capacity
of 200kPa should be assumed for this design.

We note that on many lots within Stage 2V the ground conditions may be better than assumed above.
It should also therefore be possible to design the future building foundations on these lots using NZS
3604. However, this would require a site specific investigation and assessment by a chartered
engineer (CPENQ) prior to building consent to confirm ground conditions and bearing capacity.

8.10. Variable Ground Conditions

It should be understood that due to the volcanic nature of the natural soils on the elevated terraces, it
is possible that local soil conditions may vary from those discussed above. It is therefore important
that any potentially soft or unsuitable soils encountered in the foundation excavations are brought to
the attention of a geotechnical professional.

9. CONCLUSION

Based on the observations and investigations presented in this report and with some reliance on the
diligence of the earthworks contractors, it is concluded that the earthworks and subdivision of Stages
2U and 2V have been completed in general accordance with our previous recommendations, NZS
4431 and the Tauranga City Council Infrastructure Development Code.

This report presents site-specific recommendations including Building Restriction Lines (BRLS),
specifically designed foundations, minimum floor levels and on-going maintenance requirements on
some lots. A lot-by-lot summary of the recommendations and development requirements is given in
Appendix B.

Provided the recommendations are followed and prudent development practices are adopted, it is
considered that the finished lots are at low risk of erosion, falling debris, subsidence, inundation or
liquefaction and these sites should therefore be adequate for residential development without the
need for Section 72 restrictions under the New Zealand Building Act.
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10. LIMITATIONS

This report has been prepared solely for the use of the client, The Lakes (2012) Limited, their
professional advisers and the relevant Territorial Authorities 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. All future owners of this property should seek professional geotechnical advice to
satisfy themselves as to its ongoing suitability for their intended use.

The opinions, recommendations and comments given in this report result from the application of
normal methods of site investigation. As the post construction factual evidence has been obtained
solely from boreholes and test pits, 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.

For and on behalf of Coffey

Report Prepared By:

R TELFORD
TCC Category 1 Engineering Geologist

Report Reviewed By:

D SULLIVAN

Principal Geotechnical Engineer

BSc, MBA, CE (Calif.), MIPENZ, CPEng, TCC Category 1 Geotechnical Engineer
CPEnNg No. 1025183
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coffey ?

Important information about your Coffey Report

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

Your report is based on project specific criteria

our report has been developed on the basis of your
unique project specific requirements as understood
by 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. our report should
not be used if there are any changes to the project
without first asking Coffey to assess how factors that
changed subsequent to the date of the report affect
the report s recommendations. Coffey cannot accept
responsibility for problems that may occur due to
changed factors if they are not consulted.

Subsurface conditions can change

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
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

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 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.

Coffey Geotechnics (NZ) Limited

our 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. nly Coffey, who prepared the report, is
fully familiar with the background information needed
to assess whether or not the reports
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 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
Coffey before passing your report on to another
party who may not be familiar with the
background and the purpose of the report. our
report should not be applied to any project other
than that originally specified at the time the
report was issued.
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Important information about your Coffey Report

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 Coffey to work with other
project design professionals who are affected by the
report. ave 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

Rely on Coffey for additional assistance

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

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 Coffey to develop alternative approaches
to problems that may be of genuine benefit both in
time and cost.

Responsibility

our 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
Coffey for information relating to geoenvironmental
issues.

Coffey Geotechnics (NZ) Limited

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 Coffey to other parties but are
included to identify where Coffeys responsibilities
begin and end. Their use is intended to help all
parties involved to recognise their individual
responsibilities. Read all documents from Coffey
closely and do not hesitate to ask any questions you
may have.
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Appendix B - Geotechnical Suitability Statement &
Geotechnical Data Summary Table



i ( CERTIFICATION V(G2 )

STATEMENT OF PROFESSIONAL OPINION AS TO THE
GEOTECHNICAL SUITABILITY OF LAND FOR BUILDING

NAME OF SUBDIVISION T [afe S e 24V
COUNCIL FILE NUMBER RC No: 2504 .
ENGINEER RESPONSIBLE FOR
DEVELOPMENT: Vil TS, rJ il §/Vwo o
QUALIFICATIONS: TCC. (atrse. 5 [ o bmlogind
KJL dedfarA / 9’(}4{41 @?) éf7(
(Full Name) umé & Address of Firm)
Hereby confirm that;
1.l am a professional person, appropriately qualified with experience in geotechnical engineering

to ascertain the suitability of the land for building development and was retained as the Soils
Engineer to the above development.
2. An appropriate level of site investigation and construction supervision has been carrigd out
under my direction and is described in my development evaluation report dated: . / Zf’k7
3. In my professional opinion, not to be construed a rantee, | consider that;
a) Every part/ the area shown in my report dated . /(5 ?x} ("7 of each new allotment is
suitable for the erection thereon of the building type propnate to the zoning of the Iand provided
that...../c.Z«: ......... [/a e m s j /P v

T2 B DT (32 m@.../—.)..:?., ....... /////20.1.7. .....................
b) The earth fills shown on the attached Plan No. %2 ik Iés.éhave been placed in accordance
with the requirements of the Infrastructure Development Code.
c) The completed works give due regard to all land slope and foundation stability considerations.
d) Fhefilled-greund-s-suttableforthe-erectonthereon-ofresidential-buldings-netrequiring-speeifie-
design-in-terms-of-NLS-3604- 1?91—1—E-Hd—rela¢eédﬂcuments providedthat—..............................

.................. e foc... et doccn /ém . Am/w\o‘
e) The-originalground-n idential
-buildings not regiring Ei-pEGI-ﬁG-d-aE@ﬂ in-terms-ofNZ5-3604:2011-and related doeumentsprovided-
Ahate... £ 4 \Ja.m e et AM“(/[{ a j.t/ﬂd(%.. ..........................
4. This professmnal opinion is furnished to the Council and the owner for their purpose alone, on

the express condition that it will not be relied upon by any other person and does not remove the

necessity for the_ncemal inspection of foundation conditions at the time of erection for any dwelling

Signed .. /....... /i 7 /V/ ................................... Date ...lé.// %(7
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DP No: Lot 852 DP473714 Property Address Kennedy Road, Tauriko RC No: 25104
Lot 853 DP414134
w wv wv (%) o 2 ?) (@) (@)
=12 |S|S|8|5(3|23
Subsurface data Foundations 28|82 |5 2137|838
X o, ~ o FD'- 3 a o =
o = | o S|l |wm |z |2]|39
> o o = @ | S | ® o =
5 = — - — = | 2 o S |a|w |3 =
- o Shear Subdivision Natural Natural Conventional | Specific | 2 | & a |52 |5
g T | Strength Filling Topography Topography Shallow Design S | = o 0% @ &
= (kPa) Unworked Earthworked Foundation to 5 2 ‘i’:h o
NZS ® g |3 L
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
Specifically designed ‘enhanced’ waffle slab
1 557 N/T Y 4 Y N N Y Y N N Y N Y N N Y foundations per Section 8.9 of Coffey GCR ref:
GENZTAUC13086AR-AD.
2 540 N/T Y 4 Y N N Y Y N N Y | N Y N N |Y
Also:
. BRL (GCR Section 8.6)
3 492 >215 Y 3.5 Y N N Y Y N N Y N Y N N Y . Minimum floor levels (GCR Section 8.8)
4 612 N/T Y 3.5 Y N N Y YIN|IN|Y | NJ|Y | N/|N/|Y | Consentnotice required to ensure lot owners maintain
continuous grass cover and erosion protection on slope
5 720 N/T v 35 v N N v v N N v N Y N N Y down to Kopurererua Stream, per GCR Section 8.7.
6 513 UTP Y 4 Y N N Y Y N N Y | N Y N N|Y
7 524 N/T Y 4.5 Y N N Y Y N N Y | N Y N N|Y
Specifically designed ‘enhanced’ waffle slab
foundations per Section 8.9 of Coffey GCR ref:
8 | 523 | UTP | Y 5 Y N N Y Y| N|[N|Y|[N|Y|N|NI|Y | GENZTAUCIZ086ARAD.
9 | 652 | UTP | Y 5 Y N N Y Y N|[NJY | NJ|Y|N]|N]Y |As: N ,
. Minimum floor levels (GCR Section 8.8)
10 446 N/T Y 4.5 Y N N Y N N N Y | N Y N N|Y
11 449 UTP Y 4.5 Y N N Y N N N Y | N Y N N|Y
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DP No: Lot 852 DP473714 Property Address Kennedy Road, Tauriko RC No: 25104
Lot 853 DP414134
zlele|e|gls]e|9]8
|2 |E(2|g 2|3 |02
Subsurface data Foundations 2|88 |8|2 23|73 |8
= |2 |z | |3 |3 a | 3| =z
o 2 | S |2 |w|Tc|Z |9
> =g ® o @ | S o ® =
= = > | 9 ® S || w |3 3
- o Shear Subdivision Natural Natural Conventional | Specific | 2 | & g |52 |35
g §; Strength Filling Topography Topography Shallow Design ,g_ g ® "; « &
= (kPa) Unworked Earthworked Foundation to g' 2 g’; o
NZS < % =
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
Specifically designed ‘enhanced’ waffle slab
foundations per Section 8.9 of Coffey GCR ref:
12 482 N/T Y 4.5 Y N N Y Y N|IN|JY|NJY |N|N|Y GENZTAUCI3086AR-AD.
Also:
13 384 UTP Y 5 Y N N Y Y/ N|IN]JY|[N|JY | N|IN]Y e BRL(GCR Section 8.6)
. Minimum floor levels (GCR Section 8.8)
Specifically designed ‘enhanced’ waffle slab
foundations per Section 8.9 of Coffey GCR ref:
GENZTAUC13086AR-AD.
14 | 475 | UTP | Y | 3 Y N N Y |[N|IN|IN|JY | N|JY|N|N]|Y
Also:
. Minimum floor levels (GCR Section 8.8)
Specifically designed ‘enhanced’ waffle slab
foundations per Section 8.9 of Coffey GCR ref:
GENZTAUC13086AR-AD.
15 | 470 | N/T | Y | 35 Y N N Y | Y|IN|IN|JY | N|JY|N|N]|Y
Also:
. BRL (GCR Section 8.6)
. Minimum floor levels (GCR Section 8.8)
Specifically designed ‘enhanced’ waffle slab
16 399 N/T Y 4 Y N N Y N N N Y N Y N N Y foundations per Section 8.9 of Coffey GCR ref:
GENZTAUC13086AR-AD.
17 399 N/T Y 4 Y N N Y NI{N|NJY | N|JY|[N|NI[Y]|aso
. Minimum floor levels (GCR Section 8.8)
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DP No: Lot 852 DP473714 Property Address Kennedy Road, Tauriko RC No: 25104
Lot 853 DP414134
w wv wv (%) o 2 ?) (@) (@)
=12 |S|S|8|5(3|23
Subsurface data Foundations 2|88 |8|2 23|73 |8
X o, ~ o FD'- 3 a o =
o = | o S|l |wm |z |2]|39
> o o = @ | S | ® o =
5 5 — . —a [ 2 ® | S |3 |vw |2 |8
- o Shear Subdivision Natural Natural Conventional | Specific | 2 | & g |52 |35
g T | Strength Filling Topography Topography Shallow Design S | = ® 0% « &
= (kPa) Unworked Earthworked Foundation to 5 2 ‘i’:h o
NZS ® g |3 L
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
Specifically designed ‘enhanced’ waffle slab
foundations per Section 8.9 of Coffey GCR ref:
GENZTAUC13086AR-AD.
18 | 414 | NIT Y 4 Y N N Y Y|N|N|Y|N|Y|N|N]Y
Also:
. BRL (GCR Section 8.6)
. Minimum floor levels (GCR Section 8.8)
Specifically designed waffle slab foundations per
19 524 N/T v 4 N v 15 N v N N N v N Y N N Y Section 8.9 of Coffey GCR ref: GENZTAUC13086AR-AD.
Also:
. Minimum floor levels (GCR Section 8.8)
20 441 N/T Y 4 N Y 2.5 N Y Y N N Y | N Y N N|Y
21 423 N/T Y 15 N Y 2.5 N Y Y N N Y N Y N N Y | Specifically designed waffle slab foundations per
Section 8.9 of Coffey GCR ref: GENZTAUC13086AR-AD.
22 | 448 | 194 | Y | 25 N Y | 05 N Y | Y[N|INJ|Y|N[Y|[N|N[Y]|,..
. BRL (GCR Section 8.6)
23 530 N/T Y 45 N Y 2 N Y YININ|Y|N|Y|NI|N!|Y e Minimum floor levels (GCR Section 8.8)
24 510 DCP Y 2.5 N Y 2.5 N Y Y N N Y | N Y N N|Y
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INFRASTRUCTURE DEVELOPMENT CODE
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DP No: Lot 852 DP473714 Property Address Kennedy Road, Tauriko RC No: 25104
Lot 853 DP414134
w wv v (%) o ’< ?) () Q)
=12 |S|S|8|5(3|23
Subsurface data Foundations 2|88 |8|2 23|73 |8
o o, = o FD'- 3 a iy =
S lF|s |g|2|e|2|2|8
= = Slol® 8|22 |C |2 |7
2 S Shear Subdivision Natural Natural Conventional | Specific | & | & o g— té = o
g T | Strength Filling Topography Topography Shallow Design S g o 0% « g'
= (kPa) Unworked Earthworked Foundation to 5 2 ‘i’:h o
NZS ® =3 % )
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
25 424 N/T Y 1 N Y 1.5 N Y Y N|IN|J]Y|N|JY |N|N|Y
26 400 153 Y 1 N Y 2 N Y Y/ N|IN|]Y[N|]Y | N|N|Y
27 400 N/T Y 1 N Y 2.5 N Y Y/ N|IN|]Y|[N|]Y | N|N|Y
28 400 91 Y 1 N Y 3.5 N Y Y N|IN|J]Y|N|JY |N|N|Y
29 400 N/T Y 1 N Y 3.5 N Y Y| N|IN|Y I N]|Y | N/|N/|Y | specificalldesigned waffle slab foundations per
Section 8.9 of Coffey GCR ref: GENZTAUC13086AR-AD.
30 400 DCP Y 1 N Y 35 N Y Y/ N|IN|]Y|[N|]Y | N|N|Y Also:
. BRL (GCR Section 8.6)
31 400 N/T Y 1 N Y 35 N Y YININ|Y|N|Y|NI|N!|Y e Minimum floor levels (GCR Section 8.8)
32 400 91 Y 1 N Y 4 N Y Y N|IN|JY|N|JY |N|N|Y
33 400 N/T Y 1 N Y 4 N Y Y N|IN|J]Y|N|JY |N|N|Y
34 400 96 Y 1 N Y 35 N Y Y/ N|IN|]Y|[N|]Y | N|N|Y
35 400 N/T Y 1 N Y 35 N Y Y/ N|IN|]Y|[N|]Y | N|N|Y
"' 8 SUMMARY OF GOTECHNICAL DATA FOR INDIVIDUAL LOTS [ G3 ]
HTaurﬂﬂga City {
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DP No: Lot 852 DP473714 Property Address Kennedy Road, Tauriko RC No: 25104
Lot 853 DP414134
w wv v (%) o ’< ?) (@) Q)
S|z |2|8/5|3 |23
Subsurface data Foundations 2|88 |8|2 23|73 |8
o o, = o FD'- 3 a iy =
o = | o S|l |wm |z |2]|39
> = © | % | o | | |5 |2
5 = — . — = | g ® | S | & |w |32 |83
- o Shear Subdivision Natural Natural Conventional | Specific | 2 | & g |52 |35
g T | Strength Filling Topography Topography Shallow Design S g o 0% « g'
= (kPa) Unworked Earthworked Foundation to 5 2 ‘i’:h o
NZS ® =3 % 43
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
36 427 79 Y 1.5 N Y 3.5 N Y Y N|IN|J]Y|N|JY |N|N|Y
37 470 N/T Y 4.5 N Y 35 N Y Y/ N|IN|]Y[N|]Y | N|N|Y
38 484 >202 Y 4 N Y 2 N Y Y N N Y | N Y N N | Y | Specifically designed waffle slab foundations per
Section 8.9 of Coffey GCR ref: GENZTAUC13086AR-AD.
39 489 N/T Y 55 Y N N Y Y N|IN|J]Y|N|JY |N|N|Y Also:
. BRL (GCR Section 8.6)
40 494 182 Y 55 N Y 1 N Y YIN|IN|Y|N|]Y | N|NI|Y e Minimum floor levels (GCR Section 8.8)
41 472 N/T Y 4 N Y 1.5 N Y Y/ N|IN|]Y|[N|]Y | N|N|Y
42 520 N/T Y 2.5 N Y 2.5 N Y Y/ N|IN|]Y|[N|]Y | N|N|Y
43 369 98 N N Y 2.5 N Y NN N|Y|N|Y| N|N|]Y
44 458 N/T N N Y 3 N Y N N N Y N Y N N Y Specifically designed waffle slab foundations per
Section 8.9 of Coffey GCR ref: GENZTAUC13086AR-AD.
45 454 >202 N N Y 2.5 N Y N|{N|[N|JY|N|]Y|[N|NI]JY]|aso
. Minimum floor levels (GCR Section 8.8)
46 501 N/T N N Y 35 N Y N|{N|N|Y|N|]Y|[N|N]Y
"' 8 SUMMARY OF GOTECHNICAL DATA FOR INDIVIDUAL LOTS ][ G3 ]
HTaurﬂﬂga City {
= VERSION 1 1




DP No: Lot 852 DP473714 Property Address Kennedy Road, Tauriko RC No: 25104
Lot 853 DP414134
w wv wv (%) o 2 *) (@) (@)
S|z |2|8/5|3 |23
Subsurface data Foundations 2|88 |8|2 23|73 |8
X o, ~ o FD'- 3 a o =
o = | o S|l |wm |z |2]|39
> s o ol @ | S | ® ® =2
5 5 — . —a [ 2 ® | S |3 |vw |2 |8
- o Shear Subdivision Natural Natural Conventional | Specific | 2 | & g |52 |35
g T | Strength Filling Topography Topography Shallow Design S | = ® 0% « &
= (kPa) Unworked Earthworked Foundation to 5 2 ‘i’:h o
NZS ® g |3 L
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
47 449 >202 N N Y 4 N Y N|{N|N|JY|N|]Y|[N|N]Y
48 449 N/T N N Y 4.5 N Y NN N|Y|N|Y| N|N|]Y
49 487 153 N N Y 5 N Y NN N|Y|N|Y| N|N|]Y
Specifically designed waffle slab foundations per
50 | 367 N/T N N Y 4.5 N Y N | N|NJY|[NJ]Y|N/|N/[Y | seton8.9of Coffey GCR ref: GENZTAUC13086AR-AD.
51 367 DCP N N Y 4.5 N Y NIN|N|J]Y|N|Y|[N|N]|Y|aso
. Minimum floor levels (GCR Section 8.8)
52 631 93 N N Y 4.5 N Y N|{N|N|JY|N|]Y|[N|N]Y
53 482 N/T N N Y 4.5 N Y NN N|Y|N|Y | N|NI|]Y
54 357 N/T N N Y 4.5 N Y NN N|Y|N|Y| N|N|]Y
Specifically designed waffle slab foundations per
Section 8.9 of Coffey GCR ref: GENZTAUC13086AR-AD.
Also:
55 | 26922 183 Y 55 N Y 7 N Y Y N|IN|J]Y|N|JY |N|N|Y ®  BRL(GCR Section 8.6)
. Minimum floor levels (GCR Section 8.8)
. Debris bund to be maintained (GCR Section
8.5.1)
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INFRASTRUCTURE DEVELOPMENT CODE

Julv 2011

DP No: Lot 852 DP473714 Property Address Kennedy Road, Tauriko RC No: 25104
Lot 853 DP414134
w wv wv (%) o 2 ?) (@) (@)
=12 |S|S|8|5(3|23
Subsurface data Foundations 2|88 |8|2 23|73 |8
o o, = o FD'- 3 a iy =
S lF|s |g|2|e|2|2|8
= = Slol® 8|22 |C |2 |7
2 S Shear Subdivision Natural Natural Conventional | Specific | & | & o g— té = o
g T | Strength Filling Topography Topography Shallow Design S g o 0% « g'
= (kPa) Unworked Earthworked Foundation to 5 2 ‘i’:h o
NZS ® =3 % )
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
56 | 1087 183 Y 7 N Y 55 N Y Y N|IN|J]Y|N|JY |N|N|Y
57 726 N/T Y 7 N Y 55 N Y Y/ N|IN|]Y[N|]Y | N|N|Y
58 724 183 Y 7 N Y 4 N Y Y/ N|IN|]Y|[N|]Y | N|N|Y
59 731 N/T Y 6.5 N Y 2 N Y Y N|IN|J]Y|N|JY |N|N|Y
Specifically designed waffle slab foundations per
60 802 183 Y 6.5 N Y 0.5 N Y Y N N Y N Y N N Y Section 8.9 of Coffey GCR ref: GENZTAUC13086AR-AD.
61 722 N/T Y 6.5 N Y 0.5 N Y Y| N|N|J]Y |[N|Y | N|N]/|Y|Also
. BRL (GCR Section 8.6)
62 716 183 v 6 N v 05 N v v N N v N Y N N Y . Minimum floor levels (GCR Section 8.8)
63 700 N/T Y 55 Y N N Y Y N|IN|JY|N|JY |N|N|Y
64 704 N/T Y 55 Y N N Y Y N|IN|J]Y|N|JY |N|N|Y
65 702 N/T Y 55 N Y 3 N Y Y/ N|IN|]Y|[N|]Y | N|N|Y
66 698 N/T Y 5 N Y 3 N Y Y/ N|IN|]Y|[N|]Y | N|N|Y
"" 8 SUMMARY OF GOTECHNICAL DATA FOR INDIVIDUAL LOTS [ G3 ]
HTaurﬂﬂga City {
= VERSION 1 1




INFRASTRUCTURE DEVELOPMENT CODE

Julv 2011

DP No: Lot 852 DP473714 Property Address Kennedy Road, Tauriko RC No: 25104
Lot 853 DP414134
w wv wv (%) o 2 ?) (@) (@)
=12 |S|S|8|5(3|23
Subsurface data Foundations 2|88 |8|2 23|73 |8
o o, = o FD'- 3 a iy =
o = | o S|l |wm |z |2]|39
> = © |8 |w S |5 |5 |2
5 = — . — = | g ® | S | & |w |32 |83
- o Shear Subdivision Natural Natural Conventional | Specific | 2 | & g |52 |35
g T | Strength Filling Topography Topography Shallow Design S | = ® 0% « &
= (kPa) Unworked Earthworked Foundation to 5 2 ‘i’:h o
NZS ® =3 % 43
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
67 699 N/T Y 5 N Y 1 N Y Y  N|IN|Y | N|Y|N N |Y
Specifically designed waffle slab foundations per
68 698 94 Y 5 N Y 4 N Y Y N N Y N Y N N Y | Section8.9 of Coffey GCR ref: GENZTAUC13086AR-AD.
Also:
69 698 N/T Y 5 N Y 5 N Y Y| N|IN|J]Y|N|]Y|N|N|Y e BRL(GCR Section 8.6)
. Minimum floor levels (GCR Section 8.8)
70 709 81 Y 55 N Y 5 N Y Y| N|IN|Y | N|Y|N N |Y
71 426 N/T N N Y 4.5 N Y N N|{N|JY|NJ]Y|N N |Y
72 390 >202 N N Y 2 N Y N N|{N|[Y|N]|]Y|N N|Y
73 341 N/T N N Y 3 N Y N N N Y N Y N N Y Specifically designed waffle slab foundations per
Section 8.9 of Coffey GCR ref: GENZTAUC13086AR-AD.
74 341 >202 N N Y 3 N Y N N|{N|JY|NJ]Y|N N |Y
Also:
75 341 N/T N N v 35 N v N N N v N v N N v . Minimum floor levels (GCR Section 8.8)
76 341 >202 N N Y 35 N Y N N|{N|[Y|N]|]Y|N N|Y
77 360 N/T N N Y 4 N Y N N|{N|[Y|N]Y|N N|Y
"' 8 SUMMARY OF GOTECHNICAL DATA FOR INDIVIDUAL LOTS [ G3 ]
HTaurﬂﬂga City {
= VERSION 1 1
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DP No: Lot 852 DP473714 Property Address Kennedy Road, Tauriko RC No: 25104
Lot 853 DP414134
w wv wv (%) o 2 ?) (@) (@)
=12 |S|S|8|5(3|23
Subsurface data Foundations 28|82 |5 2137|838
o o, = o FD'- 3 a iy =
S lF|s |g|2|e|2|2|8
= = Slol® 8|22 |C |2 |7
2 S Shear Subdivision Natural Natural Conventional | Specific | & | & o g— té = o
g T | Strength Filling Topography Topography Shallow Design S | = o 0% @ &
— (kPa) Unworked Earthworked Foundation to 5 2 ‘i’:h o
NZS ® =3 % 43
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
78 398 >202 N N Y 4.5 N Y NN N|Y|N|Y| N|N|]Y
79 435 N/T N N Y 55 N Y N|{N|N|JY|N|]Y|[N|N]Y
80 358 142 N N Y 55 N Y N|{N|N|JY|N|]Y|[N|N]Y
81 358 N/T N N Y 55 N Y NN N|Y|N|Y| N|N|]Y
82 532 120 N N Y 5.5 N Y N N N Y N Y N N Y Specifically designed waffle slab foundations per
Section 8.9 of Coffey GCR ref: GENZTAUC13086AR-AD.
83 435 58 N N Y 4.5 N Y N|{N|N|Y|N|]Y|[N|N]Y
Also:
84 441 N/T N N v 4 N v N N N v N Y N N Y o Minimum floor levels (GCR Section 8.8)
85 494 153 N N Y 4 N Y NN N|Y|N|Y| N|N|]Y
86 386 N/T N N Y 4 N Y NN N|Y|N|Y| N|N|]Y
87 341 85 N N Y 4.5 N Y N|{N|N|Y|N|]Y|[N|N]Y
88 341 N/T N N Y 4.5 N Y N|{N|N|Y|N|]Y|[N|N]Y
"" 8 SUMMARY OF GOTECHNICAL DATA FOR INDIVIDUAL LOTS [ G3 ]
HTaurﬂﬂga City {
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DP No: Lot 852 DP473714 Property Address Kennedy Road, Tauriko RC No: 25104
Lot 853 DP414134
w wv wv (%) o 2 ?) (@) (@)
=12 |S|S|8|5(3|23
Subsurface data Foundations 2|88 |8|2 23|73 |8
o o, = o FD'- 3 a iy =
S lF|s |g|2|e|2|2|8
= = Slol® 8|22 |C |2 |7
2 S Shear Subdivision Natural Natural Conventional | Specific | & | & o g— té = o
g T | Strength Filling Topography Topography Shallow Design S g o 0% « g'
= (kPa) Unworked Earthworked Foundation to 5 2 ‘i’:h o
NZS ® =3 % 43
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
89 341 183 N N Y 55 N Y NN N|Y|N|Y| N|N|]Y
90 341 N/T N N Y 6 N Y N|{N|N|JY|N|]Y|[N|N]Y
91 391 183 N N Y 6 N Y N|{N|N|JY|N|]Y|[N|N]Y
92 391 N/T N N Y 6 N Y NN N|Y|N|Y| N|N|]Y
93 439 N/T N N Y 6 N Y N N N Y N Y N N Y Specifically designed waffle slab foundations per
Section 8.9 of Coffey GCR ref: GENZTAUC13086AR-AD.
94 641 120 N N Y 6 N Y N|{N|N|Y|N|]Y|[N|N]Y
Also:
95 377 151 N N v 6 N v N N N v N v N N v . Minimum floor levels (GCR Section 8.8)
96 458 151 N N Y 55 N Y NN N|Y|N|Y| N|N|]Y
97 422 N/T N N Y 4.5 N Y NN N|Y|N|Y| N|N|]Y
98 386 161 Y 1 N Y 35 N Y N|{N|N|Y|N|]Y|[N|N]Y
99 351 N/T Y 1 N Y 35 N Y N|{N|N|Y|N|]Y|[N|N]Y
"" 8 SUMMARY OF GOTECHNICAL DATA FOR INDIVIDUAL LOTS [ G3 ]
HTaurﬂﬂga City {
= VERSION 1 1




DP No: Lot 852 DP473714 Property Address Kennedy Road, Tauriko RC No: 25104
Lot 853 DP414134
w wv wv (%) o ’< ?) (@) Q)
=12 |S|S|8|5(3|23
Subsurface data Foundations 2|88 |8|2 23|73 |8
X o, ~ o FD'- 3 a o =
2|3 8|5 |S|e|es|2]¢
= = Slol® 8|22 |C |2 |7
2 S Shear Subdivision Natural Natural Conventional | Specific | & | & o g— té = o
g T | Strength Filling Topography Topography Shallow Design S | = ® 0% « &
= (kPa) Unworked Earthworked Foundation to 5 2 ‘i’:h o
NZS ® g |3 L
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
100 | 341 N/T N N Y 4 N Y NN N|Y|N|Y| N|N|]Y
101 | 341 N/T N N Y 5 N Y NIN| N|]Y|N|Y | N|N|]Y
102 | 341 183 N N Y 5 N Y NI{N| N|Y|N|Y | N|N|]Y
103 | 417 89 N N Y 5 N Y NN N|Y|N|Y| N|N|]Y
Specifically designed waffle slab foundations per
104 | 341 N/T N N Y 55 N Y N | N|NJY|NJ]Y | N/|N/|Y | setonsJ of Coffey GCR ref: GENZTAUC13086AR-AD.
105 | 340 133 N N Y 6 N Y N|N|N|Y|[N|Y]|N]|N]|Y|Aso:
. Minimum floor levels (GCR Section 8.8)
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DP No: Lot 852 DP473714 Property Address Kennedy Road, Tauriko RC No: 25104
Lot 853 DP414134
w wv v (%) o ’< ?) () Q)
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Key:
DCP = Tested with Dynamic Cone Penetration (Scala); N/T = Not Tested; UTP = Unable To Penetrate
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Client : FIVE STAR ESTATE LIMITED Machine Borehole No. MH 1
Project Location ; Grasshopper Farms Sheet 1 of 6
Tauriko Vane Head:jL d By:|P
ane neaaiLogge y: | Frocessor Start Date: 01.06.07
Job Number: 13447 MJP MAP Finish Date: 01.06.07
= .13 o Ny
_E Borehole L.mN mE Ground R.L. 23 2o & - % E% =5 g‘_::
ion: oo . o 0 & X 25 8 =X
| Location:| pescription: Refer to site plan Orientation: __ vertical 3 =g S S| 288 | Qush
B A 5§ 29 3 ESy | 2eP
© s | 5¢ o‘”~—°50g 3w 8 8§56
A = A= o — =
& CORE DESCRIPTION 2|&E DEFECTS 5o E7 & G| >28
TOPSOIL
SILT, yellow-light brown, non-plastic, moist B
[== 0.5
e 1,0
< .
7]
< -
\g’.’ -
g == 1.5
3 -
o -
>- pu
= 2.0
at 2.2m with minor sand I~
o 2.5
ﬁ Silty SAND, black flecked light grey -
< =
E b
8 E 3.0
o]
[
Silty CLAY, brown, very plastic »
<
£ = 3.5
§ at 3.7m becoming very sticky, moist =
g at 3.9m becoming orange :
T ™= 4.0
SILT, with trace clay, slightly sticky, moderately plastic, damp B
at 4.5m becoming very greasy when =145
reworked, moist .
5.0
™ 5.5
o -
» = 6.0
5 -
= -
= Sandy SILT, black flecked light grey and crange, with common "
< moderate to highly weathered angutar pumice inclusions (1mm
to 5mm) = 6.5
= 7.0
™= 7.5
at 7.8m with increasing pumice sand (becoming less weathered) :
Continued a0
Comments: Adjacentto CPT 6 Drilling Fiuid:| Topsoi Sand Sandsto Plutonic
I{ .
water Fill Gravel Siltstone No Corg
Checked: | Clay Organid | Limesto
Driller: Perry Drilling Rig: Tractor Silt Pumicq Volcanid




Client : FIVE STAR ESTATE LIMITED Machine Borehole No. MH 1
Project Location : Grasshopper Farms Sheet 2 of 6
Tauriko
Vane Head:|Logged By:] Processor ;| gtart Date: 01.06.07
JOb Number: 13447 MJP MAP Finish Date: 01.06.07
— kel —_
| O & 7)) - = ©
"5: Borehole LLON mE Ground R.L. % % % o 8 < g g\% g -
H . . = P = = =
£ Location:| pescription: _Refer to site plan Orientation: __vertical 3 El= 8 g ol B85 3 % ©E£6
© HER 28l £l 8lg| 585 | 5687
i [ o o=l = ]
2 CORE DESCRIPTION g |8 DEFECTS G & GaR | >25
Sandy SILT, black flecked light grey and orange, with common
moderate to weathered angular pumice sand inclusions =
(1mm to 5mm) -
s 8.5
2 -
* B
F -
3 = 9.0
< B
= 9.5
Pumiceous SAND, fine, clean with rare pumice inclusions up to 10.0
8mm diameter, black flecked orange and light grey, dry :
[=10.5
™=11.0
[=11.5
at 12.0m hole continually caving in, difficult to extract auger due :_12 0
to hole collapse e
8 -
L 12.56
E -
3 -
0.
5 -
= -
i ™13.0
at 13.5m becoming light grey =135
™=14.0
=14.5
=15.0
j=15.5
Continued 160
Comments: Adiacent to CPT 6 Drilling Fluid:] Topsoi Sand Sandsto Plutonic
EOUNDATION water Fill Gravel Siltstone No Corg
ENGINEERING Checked: | glay Organi¢™ Limestor
Driller: Perry Drilling Rig: Tractor Siit Pumicd \olcanid




Client : FIVE STAR ESTATE LIMITED Machine Borehole No. MH 1
Project Location : Grasshopper Farms Sheet 3 of 6
Tauriko
Vane Head:|Logged By:iProcessor ;| gstart Date: 01.06.07
Job Number: 13447 MJP MAP Finish Date: 01.06.07
~ el —~ —
£ mE Ground R.L. s 5l 8 3 T o0 -=©
5] porehe 2= "~ s8 82 gl s8%| =8,
g Location: | pescription: Refer to site plan Qrientation:  vertical 5 g =9 5 5’ %_ g 8 % = %
B tlee SN 29 8|l ESE| S5+
o CORE DESCRIPTION 2|8% DEFECTS SO E7 & SR | >3k
Pumiceous SAND, fine, clean with rare pumice inclusions up to
8mm diameter, balck flecked orange and light grey, dry ~
r—16.5
==17.0
={7.5
3 g
E -
& -
+ | @at18.0m with rare lithic inclusions up to 2mm and rare angular 8.0
'S | pumice (fine gravel sized) »
= =
< N
_—18.5
=19.0
_-19.5
£.0.B at 20 mefres - 20.0
~=20.5
=-21.0
=21.5
=22.0
=-22.5
= 23.0
|=23.5
__ 24,0
Comments: Adiacent to CPT 6 Drilling Fluid:| Topso Sand Sandsto Plutonic
FOUNDATION water Fill Gravel Siltstone No Corg
ENGINEERING Checked: | Glay Organi T
Driller: Perry Drilling Rig: Tractor Silt Pumicg Volcanic




Client: FIVE STAR ESTATE LIMITED Machine Borehole No. MH 2
Project Location : Grasshopper Farms Sheet 4 of 6
Tauriko Vane Head L Tovlp
ane riead:{L.ogge y.| Processor | Start Date: 01.06.07
Job Number: 13447 MJP MAP Finish Date: 01.06.07
~ ke —
PR o -~ s
2| Borehole |-mN mE Ground R.L. ool Lol &l | 22| 358
& Location: - ; gm = B NQTJ S x>
5 *| Description: _Refer to site plan Orientation: __ vertical 5 E=0al 5l 5| 28a % wg
= EREE sSH 2Ol 3| o EQp c g2
= s | &F ol = gl el | SEo
2] CORE DESCRIPTION 218 DEFECTS o = e 0= > 5
i
TOPSOIL
SILT, light brown-yellow, sticky, with no apparent fabric,
non-plastic, moist to wet :'
= (0.5
=1.0
= -
7]
< -
a;.)) e
=3 jus 4.5
= -
o -
>— po
F 2.0
2.5
Sandy SILT, black flecked light grey, slightly sticky, non-plastic B
= 3.0
ﬁ Silty CLAY, dark brown, very plastic, sticky, wet B
<< -
c » 3.5
L2
= B
©
T -
Clayey SILT, with trace sand, orange, moderately plastic, greasy = 4.0
when reworked B
[~ 4.5
[* 5.0
Sandy SILT, with abundant lithic inclusions, black flecked orange, |
wet
= 5.5
2 =
»n ™ 6.0
5 =
> -
=2 =
x =
at 6.5m becoming orange and light grey with black flecked lithic = g.5
inclusions -
at 6.8m with highly weathered to completely weathered pumice :
inclusions (fine gravel sized), moist to wet _
= 7.0
= 7.5
Continued _ a0
Comments: Adjacent to CPT 7 Drilling Fluid:| Topsoi Sand Sandst Plutonic
R.A = Rotoehu Ash water .
Y FOUNDATION Fill Gravel Siltstone No Coreg
- ENGINEERING Checked: | Clay Organ Limestof
Driller: Perry Drilling Rig: Tractor Silt PumicHg Volcanid




Client : FIVE STAR ESTATE LIMITED Machine Borehole No. MH2
Project Location : Grasshopper Farms Sheet 5 of 6
Tauriko
\Vane Head:]Logged By:|Processor | gtart Date: 01.06.07
Job Number: 13447 MJP MAP | Finish Date: 01.06.07
z N mE Ground R.L RS T | =58
£'| Borehole |-t 3 T EE RS cog To%,
£ . . . £ b — =
g| Location:| pescription: _Refer to site plan Orientation: __ vertical i’ gl =72 “5 &D’ 2ER | Sogh
5 HEE SHES S| 5RE| 8887
A Al = @ | 4
2] CORE DESCRIPTION §> &= DEFECTS o = 2 » = > > &
Sandy SILT, orange and Mgt grey with black Hecked TThic ”
inclusions, contains highly weathered to completely weathered o
pumice inclusions, moist to wet -
e 8.5
=9.0
at 9.5m becoming wet =X
8 ==10.0
n »
- -
& L
>
= n
< [=10.5
at 11.0m becoming black flecked light grey with abundant lithic e 4 1.0
inclusions, very wet to saturated L )
-
[*=11.5
=12.0
[™12.6
Silty SAND, black flecked light grey, with rare highly weathered L 13.0
pumice inclusions (fine gravel sized), wet L
at 13.5m with 3 bands of orange silt every 0.5 =13 5
metres, non-plastic -
o -
o] -
=
© -
% at 14.0m with decreasing silt =140
£ -
3 =
< -
™=14.5
Sandy SILT, fight grey-light brown, with abundant fine grained K 15.0
lithics, non-plastic, saturated [
‘9 fn
'(/'—) b
5 l=15.5
< -
= L
< -
Continued T
Comments: Adjacentto CPT7 Drilling Fluid:} Topsoi Sand Sandstol] Plutonic
water .
Fill Gravel Siltstone No Corg
Checked: | Clay Organi _ | Limesto
Driller: Perry Drilling Rig: Tractor Silt Pumicg Volcanic




Client : FIVE STAR ESTATE LIMITED
Project Location : Grasshopper Farms

Machine Borehole No.

Sheet 6 of 6

MH 2

Tauriko
Vane Head:{Logged By:j Processor | start Date: 01.06.07
Job Number: 13447 MJP MAP | Finish Date: 01.06.07
> E =13 3 T .0 N
Z| Borehole mN m Ground R.L. % % % o X < c g.—(—i % S0 s
Lo o . E= S = 8 2
g| Location:| pescription: _Refer to site plan Orientation: __ vertical g El=g 5 é’ 288 | S0l
g El4c SHMES 82| 59B| 5527
& CORE DESCRIPTION o3& DEFECTS SO{E7 & s | >2E
—I
Sandy SILT, light grey-light brown, with abundant fine grained
g lithics, non-plastic, saturated I
% at 16.2m becoming light grey, less weathered with a band of -
= saturated silt at 16.5m L
= —-16.5
< -
Pumiceous SAND, black flecked light grey, (fine to medium sand
sized), with trace silt, moist B
-17.0
=17.5
8 ==18.0
£ .
5 "~
Q. -
5 R
>
= ==18.5
< -
at 18.0m abundant pumice (fine to medium gravel sized) grading -19.0
with depth (becoming coarser) b
_-19 5
== 20.0)
=20.5
E.O.B al21 metres —21.0
- 21.5]
—-22.0
=225
-23.0
=23.5
- 24,08
Comments: Dritling Fluid:| Topgpi Sand Sandsto .| Plutonic
water .
FOUNDATION Fill Gravel Siltstone No Corg]
ENGINEERING Checked: C'ay Organi Limesto
Driller: Perry Driling Rig: Tractor Silt Pumicd Volcanig




Client :
Project Location

FIVE STAR ESTATE LIMITED

Grasshopper Farms
Tauriko

13447

Job Number:

Trial Pit No.

Sheet 14

TP 1

of 17

Vane Head:
4612

=
o
Q
«Q
©
o
=2}
<

MJP

Processor .

Date:
07.06.07

Stratigraphy

mN l mE Ground R.L.

Pit

Locatian:

Description: Refer to site plan

SOIL DESCRIPTION

Legend

Depth (mj

Groundwater

Strength (kPa) %
s
Sail
Sensitivity

Vane Shear

Sample and
Laboratory Test
Details

TOPSOIL

T

Na-

Younger Ash

SILT, yellow-light brown, very stiff, non-plastic, friable

at 0.8m becoming stiff

at 2.0m becoming slightly sandy, moist

at 2.4m becoming very stiff
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Sandy SILT, dark orange, very stiff, non-plastic, maist
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Silty SAND, dark orange and light grey, moist
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moist

at 4.7m becoming firm to stiff

at 5.2m becoming stiff

Pumiceous SILT, intermixed with light grey medium sands and completely
weathered pumiceous sands, horizontally bedded, pumiceous, non-plastic,
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E.O.B at 6,0 metres. Maximum Reach of Excavatorl
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Comments:
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Client : FIVE STAR ESTATE LIMITED Trial Pit No. TP 2
Project Location : gras?hopper Farms Sheet 2 of 17
auriko
Vane Mead: |Logged By: | Processor . Dale:
J N . ggea By
ob Number: 13447 4812 MJP MAP 07.06.07
[ —_— .b-';
Jba_: Plt' . mN I mE Ground R.L. . = § gi‘i ';-:' ggw@
@ | Location: )\ pageription: Refer to site plan 5 Tl E |5 | 52| 25%
= 52} b= c = (75} w0 [ R =2
g L & 2|82 %8| 55°
7] SOIL DESCRIPTION a 15 >§ 0 mﬁ
TOPSOIL s
SILT, with trace sand, very stiff, yellow-light brown, friable, non-plastic, ER XN RN XL
moist EHKHXXK
FHEXXXK[
X XK HER N
£ 3RS H X
egefeedoiel Lk 171 3.4
LR XK KKK |
EH KK XK
KX KXY X
EHHH R KK |
SRS S
e xox xxxx|=10 153 37
KR XK KKK
FEEE SIS |
. XM MM KX
at 1.3m becoming very hard LR MK KK M|
= EX K MK
< EH KA HHK|w-1B 206+
‘g EH R H N E K]
= b x e xR xl
5 at 1.7m becoming very stiff % % %% X
p F PSS
K KX XK
SR 5
:xxxxxx_z'o 153 4.4
IX XK KKK
RAUH KKK
K3 XK MK K-
KX XX XK KL
R X X X 25 142 | 47
Sandy SILT, dark orange, very stiff, with abundant highly weathered to EOROSCHOR O M :
completely weathered pumice inclusions {fine to medium sand sized) oSN
KiK.
120N
oAy Srarr Sty
- - - - LALLM e 3,0 21 0.7
SAND, medium, with trace silt, black flecked orange, loose to medium 1 00000 | g
dense (strength inferred) N L
e i
el ke e v
< ............. -
£ ] ™ - 98 1.7
8 O L
=1 TN N
!r ............ I~
- - — = 4.0 62 1.6
SILT, light grey, greasy when reworked with rare bands of light grey silty POOSOOCE
sand, pumiceous, stiff, non-plastic RESRIICHON
ICICICIIMI
>xg>:$‘>.\‘. ¥ ¢K ¢x b
» P séxzx hdm
= "ace’x@'x x¢x¢xﬁ3
73] %Q-x&x'&x&xéﬁ; —.5 79 1.9
E x¢x¢x¢x¢x¢x¢h“
E EESEEsN
< DOOOOOE
x¢x¢x¢x¢x¢x¢:~’-
ixixgxzxgxgx'&r
. 228828050 85 2.1
E.O.B at 5.0 metres. Maxiumum Reach of Excavator o
5.5
-6.0
. . o= % el G2k
Comments: Exca}\il?tt;);r;)sed. Topsol \,_\Q'\ N Sand [ - 7 |Sandstone} * # # 4 Plutonic_ [+ + + 4
7 plct ety Sl e B
Groundwater not encountered. EX 200 Flil /;Jj/‘ Grave! .'.l‘..:.-lv".l S[[(Slone TErr No Core
Checked: Cly [~ Organic [ (imagioner T T T
St fﬁiﬁﬁ Pumice {422 lcanls ’:j::




Client : FIVE STAR ESTATE LIMITED Trial Pit No. TP 3
Project Location : 1Qreilsihopper Farms Sheet 3 of 17
auriko
Vane Head: |Logged By: | Processar : Date:
Job Number: 13447 4612 MJP MAP 07.06.07
— w
= mE Ground R.L. - | B | 5P =k
| 2 |E|D R |2 &
‘% ocajion: Descriplion: Refer to site plan g = 5 | &He g2 o254
. c 3 vl O+ @
B k! 5|8 |22 |“5 | EES
& SOIL DESCRIPTION e G g% @ %ﬁ
TOPSOIL K\K\Q\A\A\;
SILT, yellow-light brown, very stiff, non-plastic, friable Igeaeszesesely
EH KK KUK
e S
FEES 4
CH KK KKK
*xxxxxx_“s 150 3.0
PSS
FER S
EX X REK K
Fx RN
FRXRHXK| o
at 1.0m with a band of orange silts to 1.5 metres LXK X ™ 108 3.4
EX XX KKK
= EM RN KKK
A PR R KX KN
< 35> )
o} DX XXX XX
c EX R KX XK |-1b 112 2.7
§ ko X X XL
. : FRAXKXRXKKL
at 1.7m becoming very stiff SORORASISY
ERXXK XX
EX R R KK
i i RRH XX XX
at 2,0m becoming orange, sandy silt, moist Fofegegeiorel 2.0 80 2.2
S
£ XX XXX
EH XX XXX
ER XXX KL
KM KN K
SRS
S35 E S
R MK KR KL
M MR MR X
Silty SAND, orange, with abundant thic nGlusions I 206+
2. s ?H#xb‘ﬁ
§ at 3.3m with trace silt : B
- %P RO gt
5 - - — gL 93 2.0
&| Sandy SILT, orange and light grey, stiff, pumiceous, non-plastic, moist RoBoso
2 ook
Rl
RaDTaCo0do: PR 115 | 3.3
Pumiceols SILT, biack flecked Tight grey, with common highly weathered to xzxzxzx';xzxzy_ : :
completely weathered pumice Inclusions (fine sand to coarse sand sized) e ]
and horizontally bedded bands of clean light grey medium sand, very stiff, %@%ﬁ%@_
pumiceous, non-plastic, moist ASSSS5N
."-"w— x‘yxéx&x%xﬁxéx
%) AN ALY 106 4.4
)i AEESaSd
K , NSNS
3| at 4.7m becoming stiff OO0
= x¢x¢x¢>~%’x¢'~c¢'¥
< A
LRGNt
’x¢x®x¢x¢x¢‘x¢: B
b S oS
5.0 62 2.1
E.0.B at 5.0 metres. Maximum Reach of Excavator =
- 5.5
- 6.0
N e v s ow i T
Comments: Exca!\i’alittor tljsed' Tapsol :i\\\\\\ Sand I *. . " |Sandstonef * * * 4 Plutopic |+ + +
Hac pallirioliel il F 4
{’/"\j FOUNDATION Groundwater not encountered. EXo00  |FIl (/A Gravel it Sitstons |3 5 5 3 No Gore
A = - o’ (S sl
‘\J ENG{NEERING Checked: Clay [~ Organic P %% | mesioneflrly
St FREXD Pumice [@99Y| vokank A




Client : FIVE STAR ESTATE LIMITED Trial Pit No. TP 4
Project Location : gras”shopper Farms Sheet 4 of 17
aurtko
Vane Head: |Logged By: | Processar : Date:
Job Number: 13447 4812 MJP MAP 07,06.07
2 ; mN mE L | B | 5 o6
z ) P’:‘ ‘ Ground R g E| T ;:gil% Z E- g
g 008U | desariplion: Refer to site plan g s | 2 |9g g;% %EE
-t Il
& 5 |81 282 o £80
& SOIL DESCRIPTION al§ISE| ¢ dg
=l
TOPSOIL RN
SILT, yellow-light brown, very stiff, friable, non-plastic, coarse texture that kXX X XXX
becomes silty when rewarked, molst L RRRKXK
EX KK KN
LXK KKK
£ MK XXM
cxxxxxxnas 196 4.2
£ E XK N
EHXH KKK
EX N KKK
ERHRH UKL
EX XXX XK
e X W x x| 10 122 | 32
S S
£ M X KX K-
£ R KK KL
FEET SN
£ MK HX
= EX M A XK K15 108 3.6
< PR K XK KL
@ EX KK XX KL
o ST
3 IR KX KX KT
£ KEMLH R K
) . . ER XK XX K]
at 2.0m becoming sandy silt, moist gegegegeResaly 2.0 112 44
KM OE KM KX
¢ K KX XX
XK KKK [
FE LSS SN
kKR KKK
ST Sy
EX XX KX K
S SN
FEEE )
£ MM X KX
£ 50 % K MK B em 3,0 132 3.8
LM RN MK ML
HKHKHHH[
£ KSR MK K
KX XX XXX
FR ¥ KKK
FXXXKKKI_35 115 3.3
KX XXX XX
Silty SAND, arange, with trace lithic inclusions Pl iR u e lfn s
= ’nxuﬁuytxtxg‘g;‘"’
%3] PRORIRIVRK R
a R e
3 M-
2 at 4.0m becoming clean sand with trace lithic Inclusions y ¥ g e e 4,0 62 3.3
k5] By o
ol PO TS
e Rep e TR Y
SILT, orange and light grey, intermixed with bands of orange A ]
" sandy silt and light grey sands horizontally bedded, with rare highly g@@%@%
= weathered to completely weathered pumice inclusions, (fine sand to ,@".3.".;;.*,3.“@”@’_-4‘5 122 8.5
coarse sand sized) and manganese streaking, becomes greasy when R Rl
reworked, very stiff, pumiceous silt. moist RAAAA 62 3.0
E.0.B at 4.8 metres. Maximum Reach of Excavator _
- 53,0
—5.5
- 5.0
= N P ol FF T
Comments: Exca\(j‘lor':.lsed. Tapsoll :\\t\‘ Sand |\ *. *. . {Sandstone} * * * { Plulonlc |+ ++
- itachi 7 i i el
(%DFQUNDATION Groundwaler not encountered, £xno0 |l /7 /;,a Gravel [ttt Silstone [ 3 35 21: No Core
% ENGINEERING Checked: Cly [ Organe (X441 | imesione Ty
. 2 ~. PP Lr s sensy
Sitl K é :35 § M Pumice SODE Valeanle [ v




Client : FIVE STAR ESTATE LIMITED Trial Pit No. TP5
Project Location : %ras_?(hopper Farms Sheet 5 of 17
auriko
Vane Head: |Logged By: | Processor . Date:
Job Number: 13447 4812 MJP MAP 07.06.07
[ —— ?ﬁ
2 mN mE Ground R.L. — a w0 oo
% Locl::;lttion' I = £ g ﬁ% ‘? EEQ
g *| Description: Refer to site plan g = 3 S | B2 8 5E
g L = | 5| e8| P8 EEA
& SOIL DESCRIPTION Sls | SE| a‘%§
TOPSOIL N N AN SN
SILT, with trace clay, cream and light grey mottled orange, stiff, with rare *;§§§§§~
horizantal bands of non-plastic, light grey silt, pronounced bedding, SOSISTeReI o
slightly plastic ERXXXXX[
RAXXXEX
EH XY NEKI
fefefedeoped plk 62 3.3
FR KKK KK
ERRR KUK
F XX K KKK
TRK KK RK|
FRXXRKK] o 4 5
TOPSOIL N < 4 2
SILT, with trace clay, firm, black mottled brown, with major organic inclusions
(25-30% by volume) abundant rootlets and wood inclusions (including
logs up to 250mm diameter) slightly to moderately decomposed with
strong amphoric odour, saturated, water table perched above 2.4m, 10 13
moderately plastic '
LR K XK AT
PR TR RR I
WER SRR \V
s 20 68 | 25
R XESHAN
a ».&x_x_:s—
@ 78 S K K -
= ] _ FEEE LN
E SILT, firm, with trace clay and sand, light grey, slightly plastic, pumiceous o XWX X
= with rare slightly decomposed to highly decomposed organic inclusions, £ XX %X X([= 2S5 24 3.0
KR X XXX
saturated v @ N
LM%M X XL
KX X KM KK
ST T LR
KM XK K|=23.0 19 1.9
FR XK KM R
K XX x|
4 XK
FRKOM KRR
LR XX KKK
at 3.5m becoming black manganese flecked light grey with no visable XXX H KX | 3.5 35 00
: RA XXX K]
bedding (appears massive) RSSO RIS
¢ % 3 @x X
EX N KR K K-
FXXXKKR]
E X KK MK
E3x KX K x40 32 1.7
B LR
cxﬁggxx-
EW KRR KR
SRS SRS
EH KR KKK
LR M KX M K|=—a.5 44 2.3
EF PB4
RRXH KX
£ 50 M X M X
1 KA KA
PRRN K KN
EX XK HX KK 5.0 50 3.1
E.0.B at 5.0 metres. Major Pit collapse from 2.4 to 5.0 metres L )
-5,5
- 6,0
Comments: E"“a‘}’j]‘l“”;fsed: Topsoll foSo] Sand |- % . |sandsione} * # # 4 Plonic |+ + + 4
A achi 7 gl ey R
N Groundwater encountered EX200 |Fl_[/7/"] Gravel [t sitstone | 2 2 % 3 NoCor
7 EQUNRATION ) T ] s
:# ENGINEERING Checked: Clay |~_——_=] Organlc P43 | imagonefc LT
St | -:f § ﬁf Pumice 1892 | volcanle /::'_:Z:




Client : FIVE STAR ESTATE LIMITED Trial Pit No. TP 6
Project Location : gras?hopper Farms Sheet 6 of 17
aurike
Vane Head: |Logged By: | Processor: Date
Job Number: 13447 4612 MJP MAP 07.06.07
= i N mE Ground R.L. - o T T
= I, | rend o E|8|8E| 7| S5
g cation- | Description: Refer to site plan é: s 2 5% | =2 55
s kK §|g|e®|®g| EBES
& SOIL DESCRIPTION O |5 |88 | @ <‘n"§
: i
TOPSOLL PP RT RN
SILT, stiff, light grey and cream mottled orange, with trace sand, EH MK KX
non-plastic, wet 3 ;g § ’; ;‘c ;E § L
'\
EXXXKKEK
EX XXX KX
Fepheiderdy 0.5 62 48
KR X KHAN
Lo XM KRN
EX R HH A
EXH MK R KL
at 1.0m becoming firm eReSeteRete] Y a8 o4
FR KK RK R
L XX XM KN
E X R X R R KL
£ M RN R v
SILT, firm, with trace clay, black flecked light grey, with abundant slightly =~ [ SZ X XX %
.. ) < HAXK|[=15 47 3.6
decomposed organic inclusions to 2.5m, saturated Al v e s el
PHX X KN XL
PHHEKXK KK
XX XXX
£ X 3R [
fREHKXR|=20 24 2.4
LSS LN '
ERHH KKK
o K K K R
= RGO X X
= 3 KK XK
3| at 2.5m becoming soft §§§2§§; - 2.5 16 1.2
< R KM N KK
KX XX KK X
k% X KL
ko R
EHHXRERK
SILT, with trace sand, firm, light grey, non-plastic pegoletoielofil 3.0 27 1.7
EXMHRMH]
KWK MK
LN X ARXXH
XXX KKK
PR XX E X35
ER K MR HX] 36 18
FR XX AKRXK
XXXKRE
EH X E R AL
R K XXM EXL
EXHHRNX
Lo W W we s ™40 44 1.6
LR KK RHR
XX KX KX
FE S S S &4
R MMM R K|
EH KKK KK
- - ; . AN DRSS L f B 6o 30
Clayey SILT, stiff, with trace sand, dark orange banding, slightly plastic F TR .
. TR
SICT, yellow-Tight brown, stiff, non-plastic, spongey texture, saturated EXEHHHH
< £ KR KK
> kXN HH KK
LA KK XK E | nb,0 79 55
E.O.B at 5.0 metres. Major Pit Collapse from 2.5 to 5.0 metres N .
=55
- 5.0
= N ~ R ol FF T
Comments: Exca\}l.{z;lto‘l;rl].ilsed. Tapsoll h\ > Sand ", ‘. . |Sandstone} * * * 4 Plutonic |+ + + 4
A a o rzE e
BN Groundwater encountered EX 500 Fill /,//éf Gravel E'“'u":."...' Sitstone k PEEE Ne Core
~3 FOUNDATION at1,4 metres. = |J—————— P ; l“l >
‘g ENGINEERING | Y.A=Younger Ash Checked: Clay |~ Organle ¥ | imegione DT T
: Silt N ﬁ EE § N Pumice SHHD Volcanic j:::z




Client : FIVE STAR ESTATE LIMITED Trial Pit No. TP7
Project Location : gras,ihopper Farms Sheel 7 of 17
auriko
Vane Head: |Logged By: | Processor Date:
Job Number: 13447 4512 MJP MAP 07.06.07
—
2 mN mE Ground R.L. ~ | 8| &2 0o
G mQ%W ‘ 2 £ 15 2| 2 50,
i * | Description: Refer to site plan @ £ g | ng 5= 858
g g % |5 |eP|®5 | EE4
9 — D 5
@ SOIL DESCRIPTION SE|sg | P 84
TOPSOILs PR L
SILT, light grey and white banded orange, firm, with sub-horizontal bands of R R XXX XL
- i K XX XXX
orange sand, non-plastic, moist FeeseReReRels
ERRXAKKX
TEI P4
ioefoieelol o 0.5 47 2.0
KX KKK AK
EH MK KX X[
EX MK XXK -
ER KN KKK
K KX KR
ks % % x x|[= 10 19 1.5
Clayaey SILT, ight grey-light brown, firm, with rare organic inclsuions (up to kg Tl
300mm diameter to 1.7m depth), moderately plastic, saturated ¥ql
R R KK
. LR XR T
at 1.5m becoming light grey, saturated K15 |- | 27 17
X
e il
® KKK
= A
& & & & ik
g at 2.0m becoming soft -——::é%—zo 13 1.3
< R R
_____ AXF
L KR N
RXL
_____ 2K
_____>£>_<_.—2.5 16 1.6
_____ KR
KR KKK -
_____ $EL
_____ A K
xR
_____ A K= 3.0 21 1.6
_____ RAL
~~~~~ HAl
2.4
KRR
L 3L
KX RKHKLR| 35
B R A A B EAN
R R A KK
LXK LA KA
I EX M K-
AKX H R X
SRR 4.0
E.O.B at 4.0 metres. Unahle to Excavate Further Due to Continued Pit Collapse L
4.5
- 5.0
-5.5
- 5.0
. . o= oo il ¥+
Comments: Exca;/j]ttt;)r#sed. Tapsoll :\\\\\\Q” Sand | . SandstoneF * ok % 4 Plutonlc |-+ ++1]
chi g il il
Sﬁgxﬂgmwmmmi EX 200 Fif KﬁﬁiemmvaysMWm.zgsfmmm
Checked: Clay [~—_—_=| Organlc P<3¥%%1 | mestone
Sitt Eﬁ?j?jz Pumlee celido Voleanin jx:::




Client : FIVE STAR ESTATE LIMITED Trial Pit No. TP 8
Project Location : graﬁ?homer Farms Sheet 8 of 17
aurike
Vane Head: [Logged By: | Processor : Date:
Job Number: 13447 4512 MJP MAP 07.06.07
— — 7]
B . E — i €0 k=]
£ L Pn:. ) mN m Ground R.L. - € § gg ‘2’ %:ﬂ
| Locallon: ) pagpription: Raler to site plan & s |1 316 TE | o5H
g § | 5|58 |%:| Eea
= o ot Q 5
& SOIL DESCRIPTION 516 | S * m%
TOPSOIL NN
Clayey SILT, stiff, light brown, with rare organic inclusions, moderately piastic {f&ix_;\':}{_
: KKK
LA KKK K~
F AR KX KK
FEF SRS e
FER BRI
KRR xr
L M R X
BAEB R XN
2 R A KK |
%] £ R X |=1.0 41 2,0
o s@«_@s_w
3 Easnd XX K X
= RICH K A KN
RERRRRA
Clayey SILT, firm, dark brown, with major organic inclusions (highly EAR AL 2R
i RS X KX = 1.6 24 1.3
decomposed inclusions to 500mm diameter), moderately plastic, wet 3 X
PR b
Z>§>Z>§"
R HEKEL
EH AR K HX 2.0 "oy 54
SILT, firm, with trace clay, light grey, slightly sticky, slightly plastic, saturatedk x x} stx x| ™ )
SRS ER
EX XK X R K™
ERH XK KK
£ MK XKL
KX KX KX X
Pumiceous GRAVELS, firm, fine fo coarse, gravel sized, poorly graded, TOTRe i
angular, slightly weathered and appears massive {no bedding) @ §~§
9984
/\}i{}%;?
5 é};i}%— 3.0 a5 2.2
99994 ()
> }@"@_
8 SHGTLTH
g $8888d
€| at3.5m becoming stiff 9046 bl 7| e
i \}'@"@'@"@
P o2 .g; %@4%"
S-S GGG
&G eeg-
i is diffi Loeoa_ 40 171 | a8
at 4.0m becoming very stiff, pumice is difficult to excavate S EHH—d .
GG PP
SGSEeer
S< @‘@'
>SS
BR "‘u’ @"@"@
" " S ] 122 a5
E£.0.B at 4.5 metres. Unable to Excavate Further Due to Continued Pit Collapse B
—5.0
5.6
- 5.0
. N ol TF+
Comments: Exca:r.{a_\ttorrl;lsed. Topsal NSNS Sand | - |Sandstonek # * * 4 Futone |+ 4 +
Groundwaler encountered hacnl ) K Gravel bmmmard o EEEE
at 2.6 metres. Adjacent to EX 200 Al { _/?’f [VE By Sllstone lz [2 F - No Core
GPT10 Checked: Clay [-—~_~] Organic Jfﬁ:-’f‘:':i Limastona oLy
st BEXXY Pumice (8909 vaar [ .




Client : FIVE STAR ESTATE LIMITED Trial Pit No. TP 9
Project Location : %ragihopper Farms Sheet g of 17
aurika
Vane Head: |[Logged By: | Processor : Date:
Job Number: 13447 4612 MJP MAP 07.08,07
= P @
= mN mE Ground A.L. —_ ] a =R
é‘ Loc?ttion' I ) B E|E gg@ g ‘:"E.%
3 ‘| Description: Refer to site plan g s 3 |l &Ge | BE »5d
g g 18|52 |%5| BT8
[ Q
& SOIL DESGRIPTION ol §|88 | o &8
o 8
TOPSOIL T,
SILT, very stiff, light grey banded light brown-grey, non-plastic, moist ERX M RHKK
FHXXHXK
EHXKXXK
FREXRKAX
TS S E S
:xxxxxx_o.s 108 2.8
X M KX K
E R K RX N
2 IR XK XA X
73] ER R MR KK
B RRRXRKK] a 20
3 [ SILT, firm, with trace clay, grey-brown, with rare slightly decomposed organic | & % % 3t 5 w - :
<| inclsuions {roots), slightly plastic XM R
PR H XXX XL
S 24w M
S P
EX XX KKK =15 47 1.7
R RAXAKL
KKK
L S0k % X
EREXRHXL
LMK KX KX
at 2,0m ground water encountered EXXRXX K| m 00| | o7 07
EH XX XX
Pumiceous GRAVELS, very stiff, light grey, fine sand to coarse gravel sized, pr¢¢ DR
sorted, clean, angular, no bedding, appears massive 'si'%v;; ‘r
$eeeeer
w4 ':;: - 2.5 108 5.1
0 a0 L, A A
sseseei
o fr > m{\ } n
3 290098 XL 122 | a8
E N ~
=0 N Be o A
o 9990
Bl ¥
:; \: i <I
SETeE
1}1\{\"\ o, -3‘5 101 3.4
»’{ < ﬁ;: ‘\> :>< b
N, 4}15 e 1\1&{
f 6.3 A
4: d, l‘:: {; ..
? O 45 ?4 L
. eSO 10 90 1.9
E.O.B at 4.0 metres. Unable to Excavate Further Due to Continued Pit collapse _
-4.5
5.0
=55
- 6.0
N I il T F
Comments: Exca\il-{z'x:or'::sed‘ Topsoll \\X\\\:‘ Sand |, *. . *. |Sandstong}t * * * 4 Plutonlc |+ + + 4
Groundwater encountered Vs 7 Graval e, EEEE
at 2.0 metres. EX 200 Fi ' _/??/ ravel faueeu'ea| Silsione § 252 No Core
Checked: Clay [~~~} Organlo P37 | imagtona LT
Siit _(, 5 § 25 Z Pumice B4 Volcanic :::::




Client : FIVE STAR ESTATE LIMITED

Project Location : Grasshopper Farms
Taurko

Job Number: 13447

Trial Pit No.

TP 10

Bheet 10 of 17

Vane Head:
4612

—
o
[ta]
7=}
w®
o
o
b3

MJP

Processor ; Dale:
M

AP 07.06.07

Stratigraphy

Pit miN mE Ground R.L.

Lacation: | peseription: Refer to site plan

SOIL DESCRIPTION

Depth {m}

Groundwater

Vane Shear
Strength (kPa)

and
Te

Soit
Sensitivity
Sample
atory
Detalls

Labar:

Alluvial Silts

SILT, firm, light grey banded light brown, non-plastic, moist

HKERXXHUARKHK

ITCPT TN VS PR SIS AT IR IO

PR K KX

HXEXKXL

Peat

PEAT, stiff, juvenile, fresh, fibrous, with abundant slightly decomposed
organic inclusions to 350mm diameter within a silty matrix, saturated

K Sk Dk S S
Skl et S Sk e
S S S S el
KD Tk S e e |
¢ S SR S Bl Sl B
Kl S S S S Sl
TR \LR IV VAV VIY

el S S N

R b Sl ol b Wb W

Sk S Sk S L

RS S W S S e
Kl SR e S

o |

Alluvial Silts

Clayey SILT, firm, grey, fine pumicecus silt when dried, soapy when
remoutlded

at 4.0m becoming stiff

L RARLNLANSS

Fow Yo T S Y i e

e e

RARARATE R NG

P Vo s T Yol e Y

o T i e e Y Y

N e M P

l"ll

K|

I
K

X
21K

1%y

&

s it e T Yy e T

s Yo i Vil T U ]

on o e v T T o

e T ey e el

E.0.B at 5.0 metres. Major pit collapse from 1.0 to 5.0 metres

1.

2.0

0

.5

32

62

18

47

62

44

68

50

56

98

1.2

3.9

1.9

2.5

3.9

2.1

3.6

3.9

2,9

3.6

Excavator Used:

o Sand

. |Sandstonsf

+ 4
+ 4
£ -3

=+
2 Putonic |+

Comments: s Taopsoll
\ . Groundwater encountered g)léa;ég Fill

(/7 Gravel Baaete

Sillstone

No Gore

N | at1.5 metres.
G Checked: Clay

— -] Omgank e *uld udd !

—— = ad

Limestone,

BRI R R

Tt R % o
gIAgy B W
|

Sit

X% 1 Pumca |[®

Volcanic

A TATAYS
P2 R NS Y




Client : FIVE STAR ESTATE LIMITED Trial Pit No. TP 11
Project Location : graslshopper Farms Sheet 11 of 17
auriko
Vane Head: [Logged By: | Processor Date:
Job Number: 13447 4612 MJP MAP 07.06.07
2 mN mE Ground R.L. — @ = o d
g Locijttion' ot i g E X Eé _g b0
5 * | Description: Refer to site plan [ = 5 D ot e5d
3 g 2| 5| e2 | ?s| Bul
— Q
& SOIL DESCRIPTION QG| > @ | 38
o
TOPSOIL SO
SILT, stiff, light brown streaked black, with common rootlet inclusions, P MM RN
sub-horizontal banded with light grey sandy silt, non-plastic, wet ERHH KA X
RMEARNARX
LSS e
EX KX KK Ko
deefodetolel 0.5 B2 2.6
RN
KX XMXX X
EH KKK KK
FRE TS SN
L XXX K XX
b KK X % x[=1-0 76 4,0
R R XM KK
£ XXX KK BV
ER MR K ER]
PR NXK
Clayey SILT, finm, light brown, sticky, with abundant highly decomposed S ;‘?Q—f‘?% 15 5
organic inclusions to 4.5m, organic odour, moderately plastic, saturated £§§gfkf:' 8 22
KRR KKK
£ %54
FRAER AN
FEEE R R
XX
. XK - 2.0 32 2.0
= AN
5 CTed-
e X
E X
< KRR 55
SILT, stiff, black fiecked light grey, greasy when reworked, non-plastic :Q;QQQQ- ) 2 21
LR R KM HK K
EWH K MK KL
MK KKK
PR
E X KM K== 3,0 65 2.4
MK KK
TS SN
KK KR
KRN K HX
SIS
PR KR KM s 90 43
EHKKHK K[ )
PR M KKK X
SR PSS
XXX HKXAKXE
F S S PN
ERHHHXK
;xxxxxx“ll.o 59 3.7
EX XXX XK
LM KKK KX
ER M E XX |-
LR KRN R
RR M H K KX
FX KK KKK|=4,5 78 2.6
LR KKK
b X KM K|
ER R AR RK
T E P T EAN
E RN XK K
A A 5.0
E.O.B at 5.0 metres, L. 62 3.0
5.5
- 6.0 i
. ~ T . il FHF
Commends: Exca\:;tscr: hLiJSEd' Topsoi K\\“ Sand - *. |Sandstonaf * * * 4 Plutonle |+ + +
- 7 vl el e
Sﬁ”;ggﬂg; encounterad EX 200 |Fil /A Gravel Kot Sitstone |3 = % 3 NoGore
Checked: Clay  [~_~_=_=] Organlc 3% | imacine e
" [P RN DA LV
Skt 52&5:‘5’ Pumice -2:‘;‘%’-3 Volcanic :zv::,\




Client : FIVE STAR ESTATE LIMITED Face Log No. 1
Project Location : g;aﬁilgovper Farms Sheet 1 of 2
Vane Head: |[LoggedBy:  [Processor ; |Date:
Job Number: 13447 MJP MAP 07.06.07
Borehole |-MN ! mE Graund AL £ |23 gf;"‘s >
e 0 — [dyib] = =3
Fs Location: Description: Refer to site plan 5 £ |87 %% 3 2 Sﬁ%\sseg%%%%ler
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symbol

RL

material

Soil - Soil type; colour, structure. Grading; bedding;
plasticity, sensitivity. Secondary and minor components.
Rock - Colour, fabric, rock type; discontinuities, additional
information.

moisture
condition

consistency/
density index

vane shear
100 (remoulded

125
150
175

Ipeak) kPa

25
50
75

structure and
additional observations

-

TOPSOIL

g

=
=

iU

SAND, fine, yellow-orange
TOPSOIL
SILT, light brown, no plasticity

PEAT, abundant 5 to 400mm diameter slightly
decomposed, fibrous organic inclusions (wood) in a black
silty matrix, saturated

m|§,§| o

Alluvium

Test pit TP 02 terminated at 4.5 metres.

Sketch

classification symbols and
soil description
based on New Zealand Geotechnical Society Inc 2005

vane shear (kPa)

notes, samples, tests

Uso
Ug,
D

Bs

E
R

undisturbed sample 50mm diameter
undisturbed sample 63mm diameter
disturbed sample

bulk sample

environmental sample

refusal

e  remoulded
X peak moisture
»»X  peak greater than 200kPa D dry
M moist
water W wet
Y 10/1/98 water level §  saturated

on date shown
water inflow
water outflow

»—
—

consistency/ density index

Vs
S

F
St
VSt
H

very soft
soft
fim
stiff
very stiff
hard

vL very loose

L loose

MD medium dense
D dense

vD very dense




COffey | geOteChnICS Trial Pit No. TP 03

Engineering Log - Trial Pit Sheet e

TRIAL PIT 13717 TEST PITS 070208.GPJ COFFEY.GDT 14.2.08

Form GEO 5.5 Rev.5

Project No: GEOTTAUC13717
Client: FIVESTAR ESTATE LIMITED Date started: 5.2.2008
Principal: Date completed: 5.2.2008
Project: KENNEDY ROAD, PYES PA Logged by: MJP
Trial pit location: Checked by: MJP
Equipment type: HITACHI EX200 Pit Orientation: Easting: m R.L. Surface: m
Excavation dimensions: miong m wide Vane No: 017 Northing: m Datum:
excavation information material substance
c + = X TDo
2 2 S material 53| 8 g g
& 5 S_ Soil - Soil type; colour, structure. Grading; bedding; | §| & ‘i b _structure and
S| notes < @ = = g | plasticily, sensitivity. Secondary and minor components. %g oE s E [ additional observations
® 2 samples, R [y @ £ | Rock - Colour, fabric, rock type; discontinuities, additional |5 5|s§ >&8
HE: tests, etc | RL| © E & S & information. Ecloo 0ge8RaL
Jx % x x x| ML [ SILT, yellow-light brown, friable, no plasticity M Younger Ash
XXk
~—gX X X X X
X X X X X — ®
1 akk & st
X x x x x|
(MEEEEE o e
|x X x X x| MH | SILT with trace clay; low plasticity, dark orange M |vst Matua Subgroup
WREL 1] L sireaked with slightly sandy texture, moist, fissured
MR appearance, easily broken by hand, uniform appearance Re
Ax x % x x H
X X X X X
% IEEE
L | X X X X X » K —
XXX x X St
=X X X X X
X X X X X
%X X X X X
X X X X X P
s Hy st
Ix ox x x x|
KRR EE:
—Ix x x x % - . . L g —
afx xpxpxix at 3.0m becoming moist to wet, orange streaked light M-| F
X X X X X grey, fine silt w
—4% X X X X
X X X X X
Ax x x x x|
X X X X X
ol X X X X X
4IEx%%x
_—%X X X X X -
X X X X X
—4X X X X X
X X X X X
%X X X X X|
X X X X X
% x x x x
X X X X X
AS Blfsfxxx 2 |
X X X X X
X X X X X
X X X X X |
A% x x x x|
X X X X X !
-1 Test pit TP 03 terminated at 5.5 metres
6 !
Sketch
classification symbols and vane shear (kPa)
soll description [ ] remoulded
based on New Zealand Geotechnical Society Inc 2005 X peak moisture consistancy/ density index
>»X peak greater than 200kPa D dry VS very soft VL very loose
notes, samples, tests M moist s soft L loose
Uy, undisturbed sample 50mm diameter watsr W wet F firm MD medium dense
isturbed le 63 diamet i
gsl :;;?:;sr:zdesa:p[;pe mm diameter Y 1071798 waterlevel S saturated st sttt D dense
= - X = on date shown VSt very stiff VD very dense
S uxisamet p—  water inflow H hard
£ environmental sample
R rofusal —  waler outflow




coffey ¥ geotechnics
Engineering Log - Trial Pit

TP 04

1 of 1
GEOTTAUC13717

Trial pit location:

FIVESTAR ESTATE LIMITED

KENNEDY ROAD, PYES PA

Adjacent to CPT 06

Date completed:

5.2.2008

5.2.2008
MJP
MJP

Equipment type: HITACHI EX200

Excavation dimensions: mlong mwide

Pit Orientation

Vane No: 017

Easting: m

Northing: m

R.L. Surface: m

TRIAL PIT 13717 TEST PITS 070208.GPJ COFFEY.GDT 14.2.08

Form GEO 5.5 Rev.5

excavation information material substance
c - X G oo
z 2 S material 38 ¢ s [
§ i S_ Soil - Soil type; colour, structure. Grading; bedding; [ § i g o structure and
2l notes r @ = = 8 | plasticity, sensitivity. Secondary and minor components. ZE|l2g = § B additional observations
Bls samples, o5 § E ; Rock - Colour, fabric, rock type; discontinuities, additional |'g © S5 SEo
%| = [tests,elc | RL|TE| & oA information. € 8|83, .n8880
dx x x x x| ML \TESOH- M Alluvium
i R SILT wilh some sand; occasional white streaking light
B o i grey with common bands of topsoil, moist to wet
TIx X X X X|
X X X X X|
Y i e
— —% X X X X|
X X X X X|
—% X X X X
X X X X X|
A% x x x x|
%X X X X Xl
AXXTR oL TOPSOIL
x X X X X
2- S HEBEE SILT, with some clay, slightly plastic, light grey streaked
Cdx xx x x brown with common slightly decomposed, fibrous 5 to
- Lol L 300mm diameter organic inclusions (wood)
X X X X X|
I x x x x|
X X X X X
| X X X X X|
X X X X X
X X X X X|
X X X X X
3 X X X X X
—fX X X X X
X X X X X
—4%X X X X X
X X X X X|
dx x x x x|
X X X X X|
X X X X X .
—Ix x x x x at 3.5m becoming dark brown
X X X X X
—gX X X X X|
4 X X X X X
—dX X X X X
X X X X X
A% x x x X|
X% x X
Texzxx at 4.3m becoming brown and light grey
X X X X X
X X X X X
—X%X X X X X
5 X X % X X
Y IXx X X X X|
X X X X X
Ix x x x x|
X X X X X
X X X X X|
TPX X X X X
-1 Test pit TP 04 terminated at 5.5 metres.
Sketch
classification symbols and vane shear (kPa)
soil description ] remoulded
based on New Zealand Geotechnical Society Inc 2005 X peak moisture consistency/ density index
>»X peak greater than 200kPa ] dry VL very loose
notes, samples, tests M moist L loose
U,, undisturbed sample 50mm diameter =
U undisturbed sample 63mm diameter water ol oo (edurygense
6 [ P 10/1/98 water level S saturated D dense
D disturbed sampie l_ oFTdats shown VO very dense
Bs bulk sample < e e
E environmental sample
R refusal —f]  water outflow
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coffey ¢ geotechnics T

. = . . Sheet 1 of 1
Engineering Log - Trial Pit GEOTTAUCT3717

TRIAL PIT 13717 TEST PITS 070208.GPJ COFFEY.GDT 14.2.08

Form GEO 5.5 Rev.5

Project No:
Client: FIVESTAR ESTATE LIMITED Date started: 5.2.2008
Principal: Date completed: 5.2.2008
Project: KENNEDY ROAD, PYES PA Logged by: MJP
Trial pit location: Adjacent to CPT 05 Checked by: MJP
Equipment type: HITACHI EX200 Pit Orientation: Easting: m RL. Surface: m
Excavation dimensions: mlong m wide Vane No: 017 Northing: m Datum:
excavation information material substance
c ~% 3o
2z 2 S material é.g 2%§
g o S_ Soil - Soil type; colour, structure. Grading; bedding; e5|8 'i oox structure and
o[ o | notes £ ] -] = 8 | plasticity, sensitivity. Secondary and minor components. 2=(28 ¢ 5 [ additional observations
B % samples, R § o g Rock - Colour, fabric, rock type; discontinuities, additional |'5 5|56 e
| % |tests,etc | RL| O E & ) information. £3589 2ge888L
_ ML NTOPSOIL M Alluvium
SILT with trace sand; no plasticity, light brown and light
; grey streaked brown with common bands of topsoil up to }——
HOmm thick, moist S
PEAT, abundant 5 to 200mm diameter slightly
decomposed to moderately decomposed organic M- —
clusions (wood) in a dark brown silty matrix, saturated w
perched watertable)
Silty SAND light brown streaked light grey, moist to
wet
PEAT, abundant 5 to 150mm diameter slightly
decomposed to moderately decomposed organic
— inclusions (wood) in a dark brown-black silty matrix,
moist to wet
Clayey SILT, light grey, slightly sticky, low plasticity, wet | W
»— —]
= Test pit TP 05 terminated at 5.5 metres.
6
Sketch
classlfication symbols and vane shear {kPa)
soil description ® remoulded
based on New Zealand Geotechnical Sociely Inc 2005 X peak molsture consistency/ density index
>>X  peak grealer than 200kPa D dry Vs very soft VL very loose
notes, samples, tests M moist s soft L loose
Uy, undisturbed sample S50mm diameter e W wet F firm MD medium dense
Ugy undisturbed sample 63mm diameter s saturated St stiff D dense
disturbed sample Y ;glégg :ﬁa;:/rnlevel VSt very stiff vD very dense
Bs bulk sample . H hard
i P—  walerinflow
E envircnmental sample
R refusal —f water outflow




TRIAL PIT 13717 TEST PITS 070208.GPJ COFFEY.GDT 14.2.08

Form GEO 5.5 Rev.5

Coﬁeyﬁ_""‘ geotechnics

Trial Pit No. TP 06
Engineering Log - Trial Pit 2:]:]:2( No: 1GZ'fO1TTAUC13717
Client: FIVESTAR ESTATE LIMITED Date started: 5.2.2008
Principal: Date completed: 5.2.2008
Project: KENNEDY ROAD, PYES PA Logged by: MJP
Trial pit location: Adjacent to CPT 13 Checked by: MJP

Equipment type: HITACHI EX200

Excavation dimensions: mlong m wide

Pit Orientation. Easting. m

Vane No: 017 Northing: m

R.L. Surface: m

Datum:

excavation information

material substance

stratigraphy

water

notes
samples,
tests, etc

depth
metres
graphic log

RL

classification
symbol

material

Soil - Soil type; colour, structure. Grading; bedding;
plasticity, sensitivity. Secondary and minor components.

Rock - Colour, fabric, rock type; discontinuities, additional |

information.

moisture
condition

consistency/
density index

vane shear
100 (remoulded
Ipeak) kPa

25
50
75
125
150
175

structure and
additional observations

[

0
3

TOPSOIL

SAND and gravels; fine to medium (pumiceous),
orange streaked yellow and light grey, grading to fine silty
sands, dry

o

ML

SILT, low plasticity, dark brown and black streaked light
brown with common topsoil bands up to 15mm

at 1.3m becoming light brown with rare to common
slightly decomposed to moderately decomposed organic
inclusions (wood) up to 100mm diameter, wet

KX MK KKK XXX KX X
S X X X XX X XXX X KX X X K X"

%
%
|
-
%
%

X
- X

BeX XK X KK K KK K K KK KEXXXRXXXKKX KX XXX
X R

ML

Sandy SILT, fine, light grey, wet, sensitive, no plasticity

at 3.8m with a large tree stump included, slightly
decomposed

Alluvium

Test pit TP 06 terminated at 5.5 metres.

Sketch

classific:

ation symbols and

soif description
based on New Zealand Geotechnica! Society [nc 2005

vane shear (kPa)
®  remoulded

notes, samples, tests

Uy,
Ugy
D
Bs
€
R

undisturbed sample 50mm diameter
undisturbed sample 63mm diameter
disturbed sample

bulk sample

environmental sample

refusal

X peak moisture
>»X  peak greater than 200kPa D dry

M moist
water W wet

S salurated

10/1/98 water level
on date shown
wvater inflow

wvaater outflow

»—
-

consistency/ density index

Vs
S

F
St
VSt
H

very soft
soft

firm

stiff
very stiff
hard

VL very loose

L loose

MD medium dense
D dense

vD very dense
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Excavation ID.

TP18

. . . sheet: 1 of 1
Eng ineeri ng Log - Excavatlon project no. GENZTAUC13086AL
client: The Lakes (2012) Ltd date excavated: 22 May 2014
principal: date completed: 22 May 2014
project.  The Lakes Stages 2U & 2V logged by: G. Nijhuis
location:  Northern end of proposed access road checked by: R.Telford

equipment type: 10t Excavator

position: E: 367,842; N: 800,766 (WGS84 )

Excavator

surface elevation: 10.00 m (Moturiki)

excavation method: Excavator

pit orientation: E-W

excavation dimensions: 3.5 m long 0.6 m wide

vane id.: 4523

gFile>> 28/05/2014 09:18

L_.GPJ <<Drawin

g COF EXCAVATION 13086Al

CDF_0_9 04BB.GLB Lo

excavation information material substance
§ o § material description - '§ shear structure and
s samples & gl ¢ | = » ) o o5 | €8 |gyans additional observations
3t ? _ field tests £ = E = g SOIL TYPE: plasticity or particle characteristic, EE= 20 ® peak
£ |a 5 9 = = S B E colour, secondary and minor components 2] G2 (kPa)
25 o < = 5] S | =3 o§5 | 58 KkPa)
E|D| caol| 3 x | © ) R €0 8o 3888
N[ DT s Sandy SILT to Silty SAND: non-plastic, orange brown M H FET T AL
[N ] with white lenses. ([
[ ] R
1 1 M YTP
[ 1 NN
[ r95 | 0.5+ NN
[ § $VUTP
[ 1 NN
[ : NN
[ g NN
[ 1] F9.0 | 1.0 M UTP
[ . NN
[ ] NN
[ ] NN
[ ] NN
LTy les RN
o [N Slightly Silty SAND : non-plastic, grey, pumiceous. w ['1'l'| | ALLUVIAL DEPOSITS
[N ['1'1'| | Moderate water inflow below 1.5m
[ NN
[ NN
[ NN
L1 80 RN
[ NN
[ NN
L1 ] ORGANIC SILT: non plastic, dark brown, organic LI
LI odour, organic inclusions ~ 5%. RN
[ F75 | 254 NN
} } } ] PEAT: non plastic, darkbrmmn,ﬁbrous, wood } } } }
BN | branches up to 100mm diameter. RER
ks ] 11| Measured water lovel atend of
[ 5 F7.0 | 3.0 LEE ex?:?/:tionwae e aene
RS . NN
[ Lo
[ ] Test pit TP18 terminated at 3.2 m NN
] ] Machine limit N
11 65 | 35 L1
[ ] NN
[ ] NN
[ | NN
[ NN
[ | NN
[ 1] -6.0 | 4.0 NN
[ ) NN
[ ] NN
[ 1 NN
[ ) NN
[ ~5.5 | 45 NN
[ § NN
[ 1 NN
[ : NN
[ g NN
Ll Ll
method penetration samples & field tests Clas:::i:c:;:;i:ty;:d & consistency/ relative density
~ao Ut undisturbed sample ##mm diamete o Vs very soft
N natural exposure ) D disturbed sample bas.e.d op Unified s soft
X existing excavation — no resistance B bulk disturbed sample Classification System F firm
BH  backhoe bucket ranging fo E environmental sample St siff
B bulldozer blade —refusal HP hand penetrometer (kPa) moisture Vst very stiff
R ripper water N standard penetration test (SPT) D dry H hard
E  excavator 10-Oct-12 water N* SPT»s_ampI_e recovered M moist Fb friable
support — level on date shown \’\/‘g sazzvgggasgggkclfenrﬁouded w \glztstic limit \L/L :;ir;/;oose
N none P water inflow (uncorrected kPa) W’: liquid limit MD medium dense
S shoring —4|water outflow R refusal D dense
VD very dense
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L J

Excavation ID.

P19

. . . sheet: 1 of 1
Eng ineeri ng Log - Excavatlon project no. GENZTAUC13086AL
client: The Lakes (2012) Ltd date excavated: 22 May 2014
principal: date completed: 22 May 2014
project.  The Lakes Stages 2U & 2V logged by: G. Nijhuis
location:  Middle of proposed access road checked by: R.Telford

position: E: 367,844; N: 800,748 (WGS84 )

surface elevation: 8.50 m (Moturiki)

pit orientation: E-W

equipment type: 10t Excavator Excavator excavation method: Excavator excavation dimensions: 3.5 m long 0.6 m wide vane id.:
excavation information material substance
5 o S material description £ shear structure and
® samples & B o § o< s vane additional observations
gle| % fieldtests | —~ | € o | €5 SOIL TYPE: plasticity or particle characteristic, 52| 8% | %%
£ ‘é S o 3 £ é. 2L colour, secondary and minor components 23 % 2 (kPa)
E13_S.| 2 2| 3] 5|37 £8 | 8¢ |g888
N[ T TT ' | SAND: fine to coarse grained, white. D FETT R
[ TOPSOIL ['1'1'I' | Moderate inflow from gravel layer
[ ] NN
[ 1 NN
[ 1 NN
[ 8.0 | 0.5+ NN
[ > - NN
I 70 g Sandy GRAVEL. fine to coarse grained. RN ALLUVIAL DEPOSITS
L] — ] ORGANIC SILT: non plastic, grey brown. RN
|1 : w RN
[ 1] F7.5 | 1.0 a ||
[ . NN
[ ] NN
[ NN
[ | PEAT: dark brown, fibrous, ~50% organics, slightly to [
highly decomposed.
L1 7o | 15 ghly decomp NN
[ ] NN
[ ] NN
[ | NN
o [ | NN
[ NN
6.5 | 2.0
[ NN
[ ) NN
[ ] NN
[ 1 NN
® [ ) NN
g [ 6.0 | 25+ NN
g [ § NN
8 [ 1 NN
& [ : NN
L1 . RN
5) [ 5.5 | 3.0 NN
E [ . NN
o [ ] NN
: [ ] NN
& [ ] NN
2 |1 | i NN
2 50 | 35
g [ ] NN
- [ ] NN
S
e [ . : NN
< [ 11 ] Test pit TP19 terminated at 3.8 m FE
S [ Machine limit [
il Il -45 | 40-] RN
'S ]
3 [ NN
E [ ] NN
q [ NN
0 [ ) NN
8 [ -4.0 | 45 [ 1] ]
g
o) [ 1 NN
) [ 1] 1 NN
8 1 . BN
Il . NER
Ll Ll
method penetration samples & field tests CIas:::i:c:;:;i:ty?oﬁd & consistency/ relative density
N | -No Ut undisturbed sample ##mm diamete based on Unified Vs very soft
natural exposure st D disturbed sample Classification Syst S soft
X existing excavation vy B bulk disturbed sample assification System F firm
BH backhoe bucket ;:Pgslglg ° E environmental sample N St stiff
B bulldozer blade u HP hand penetrometer (kPa) moisture Vst very stiff
R ripper water N standard penetration test (SPT) D dry H hard
E  excavator 10-Oct-12 water N* SPT - sample recovered M moist Fb friable
support —|level on date shown \l\/lg SPTthh solidkc/one sod w wlett_ imit \L/L :/eryloose
u| > ; vane sheapeak/remoude: » plastic limi oose
N none watermﬂt:w (uncorrected kPa) W, liquid limit MD medium dense
S shoring {|water outflow R refusal D dense
VD very dense
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Excavation ID.

TP20

. . . sheet: 1 0of 1
E Log -E t |
ng ineeri ng og Xcavation project no. GENZTAUC13086AL
client: The Lakes (2012) Ltd date excavated: 22 May 2014
principal: date completed: 22 May 2014
project.  The Lakes Stages 2U & 2V logged by: G. Nijhuis
location:  Southern end of proposed access road checked by: R.Telford
position: E: 367,853; N: 800,725 (WGS84 ) surface elevation: 8.00 m (Moturiki) pit orientation: E-W
equipment type: 10t Excavator Excavator excavation method: Excavator excavation dimensions: 3.5 m long 0.6 m wide vane id.:
excavation information material substance
§ o § material description - '§ shear structure and
s samples & B o § o< [ vane additional observations
glg| F fieldtests | —~ | £ | o | €3 SOIL TYPE: plasticity or particle characteristic, 52| &5 | ®oha
£18 5 3 £ £ s | 28 colour, secondary and minor components 2T | 32
© S a © - 5 I © S o5 | 5% Pa)
E|D| _aw| = o © <) C ® €0 oL | g8
N ; ; ; i | ORGANIC SILT: non plastic, dark brown. M ; ; TOPSOIL
} } } : Sandy SILT: non plastic, sand is medium to coarse. } } FILL
} } } 75 | 0.5 ORGANIC SILT: low liquid limit, dark brown. } } ALLUVIAL DEPOSITS
[ § [
[ 1 [
L1 : | |
1 ] Il
1] F7.0 | 1.0 , wl |
- SAND: coarse grained, pale grey. F | i
[ 1] | PEAT: dark brown, slightly to highly decomposed, W I Moderate water inflow at 1.1m depth |
50% organic material.
[ ] [
[ [
[ 65 | 1.5-] SILT: non plastic, blue grey, minor sand. [
[ ] [
1 ] Il
L1 1 | |
wl 111 1 N
[ [
R 6.0 | 2.0 |
[ ) [
[ ] [
[ 1 [
o 1 1 Il
3 [ 1] 5.5 | 2.5 |
<
g |1 1 N
2 L1 1 | |
& [ : [
3 |1 : N
5 [ 5.0 | 3.0 [
E [ . [
g 1 i Il
: [ ] [
%_ |1 ] becoming pale brown streaked orange ||
2 L1 a5 | 3.5 L
g [ 1] ] difficult to excavate due to water inflow [ Difficult to excavate due to water
° 1] 11| |inflow
S [ 11 ] Test pit TP20 terminated at 3.7 m Il
< [ Machine limit |
R [ 1] [
] R -4.0 | 4.0 |
L |
3 [ [
g 1] 1 N
p 1] 7 N
0 [ ) [
8 [ -35 | 4.5 [
3
o) [ 1 [
X |1 : N
8 [ : [
[ g [
Ll L
method penetration samples & field tests clas::’f.llc:;:;isy_no'b;ol & consistency/ relative density
oo Ut undisturbed sample ##mm diamete y pt.'. Vs very soft
N natural exposure D disturbed sample based on Unified s soft
X existing excavation ——no rgsist‘ance B bulk disturbed sample Classification System F firm
BH  backhoe buck