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Introduction

Fulton Hogan Land Development Limited is proposing to subdivide a 26.7ha area of rural land in
Lincoln. It will be known as Rosemerryn Stages 10 to 18. The site is located in the central portion of
the wider Rosemerryn Subdivision being undertaken by Fulton Hogan Land Development Limited,
which when completed Rosemerryn Stages 10 to 18 will comprise 400 residential lots, reserves and
associated roading.

Fulton Hogan Land Development Limited has engaged Aurecon to undertake a geotechnical
investigation and assessment for the entire Rosemerryn subdivision, including these nine stages. The
purpose of the investigation was to assess the suitability of the land for residential development, and
in particular to characterise the risk of liquefaction and lateral spreading to the development.

Geotechnical Investigations
Based on the results of our geotechnical investigations the site is underlain by variable geology.
The northern section of the site is typically underlain by:

e 0.1to 0.7m of topsoil.

e 0.1to 6.2m of loose to medium dense Sands and Silty Sands interbedded with layers of soft to
stiff Sandy Silts and Silts.

e Over 10m of medium dense to very dense Sandy Gravels and Gravels
The southern section of the site is typically underlain by:
e 0.2to 0.5m of topsaoil.

e 2.5t0 7.8m of loose to medium dense Sands and Silty Sands interbedded with layers of soft to
stiff Sandy Silts and Silts.

e Over 10m of medium dense to very dense Sandy Gravels and Gravels

Based on groundwater measurements during testing which occurred between 2011 and 2015 and the
ECan groundwater model we infer the groundwater level to be approximately between 1m and 3m
depth in the northern section and 1m depth in the southern section. Groundwater levels will however
vary seasonally or following prolonged rainfall.

Liquefaction Assessment
A liquefaction assessment has been carried out at the site. The assessment indicated the following:

e Based on the O’Rourke et. al. (2012) PGA model the site has been “sufficiently tested” (MBIE
Guidelines (2012)) as the median value for the PGA for the 4 September 2010 event
exceeded 170% of the SLS PGA (i.e. 1.7 x 0.13g = 0.22g). Therefore, we have considered
ground damage observations at the site after the 4 September 2010 earthquake event to help
refine our liquefaction assessment.

e GNS Science report on liquefaction in eastern Canterbury (GNS, 2012), review of aerial
photography and site observations made by Aurecon and Fulton Hogan staff confirms there
was no evidence of liquefaction observed at the site after the 4 September 2010 Darfield
earthquake or any subsequent earthquakes part of the 2010 to 2012 Canterbury Earthquake
Sequence.
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e In all cases the liquefaction assessment calculated that lower levels of vertical settlement and
ground damage will occur in a SLS earthquake event than those observed following the 4
September 2010 Darfield Earthquake.

e Due to current topography liquefaction induced lateral spreading is considered to be low.

e Based on our liquefaction assessment and observed damage we infer that minor to moderate
land damage from liquefaction is possible in future large earthquakes at parts of the site.

Further information of the liquefaction assessment are outlined in Section 4.4 of this report.

Technical Category Classification

Based on our liquefaction assessment the site in its current form is considered consistent with a
mixture of zones of Technical Category 1 and 2 Classification. Across Rosemerryn Stages 10 to 18
future land damage from liquefaction is unlikely in the Technical Category 1 area and possible in the
Technical Category 2 area in future large earthquakes.

The locations of the various Technical Category zones are shown on Figure 8 in Appendix A.

Due to the potential liquefaction risk at the site, recommendations for the protection of Council vested
infrastructure have been made in Section 4.6 of this report.

Soft to Firm Clayey Silty Soils

Soft to firm clayey silty soils may be encountered at relatively shallow depths in most of the southern
side of the site and in isolated pockets of the northern side of the site. Based on investigation logs we
have split the site into two Zones as follows:

e Zone A - there is potential for soft silt layers being present at 2m depth with thicknesses
between 0.3m and 1.0m. There is also another soft layer from 3m with thicknesses up to 2m.

e Zone B - there is potential that soft silt layers will be present in isolated pockets across this
part of the site.

The approximate areas of these zones are shown on Figure 9 in Appendix A.

Based on the available investigation logs it is unlikely that shallow bearing for a typical house
foundation of 300kPa could be achieved in these areas. Therefore if these soils are encountered
‘Good Ground’ as per NZS3604 will not be met and specifically designed foundations will be required
based on the building consent investigations.

However, based on our analysis typical TC2 type waffle or beam grid type systems should be suitable
as foundation elements. The calculated long term consolidation settlement induced by foundation
loading is likely to be within acceptable limits of the NZ Building Code (i.e settlement less than 25mm
over 6m). However as this is a subdivision area wide geotechnical report and in line with MBIE
guidelines bearing capacities must be confirmed during the detailed house design.

RMA Section 106 Assessment

The site is potentially susceptible to “subsidence” and “inundation” from seismically induced
liquefaction. However, using appropriate liquefaction mitigation and remediation measures, as detailed
in this report, we believe that the risk imposed by liquefaction will be reduced to an acceptable level.
As such, the site will essentially be geotechnically stable land. Thus in our opinion, the proposed
development will generally be free of “erosion,” “falling debris,” “subsidence,” “slippage,” and
“inundation” and the proposed development satisfies the intent of RMA Section 106 1(a).

Provided that appropriate investigation and design inputs are made, as recommended in this report,
subsequent use of the land following development is unlikely to accelerate, worsen, or result in
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material damage to the land, other land, or structures. In our opinion therefore, the development
will comply with the requirements of Clause 106 1(b) RMA.

The geotechnical investigation was aimed at assessing the site for geotechnical suitability for
subdivision into residential lots with associated access roads and rights-of-way. Detailed design of
house foundations has not been addressed in the report.

This Revision 3 report updates figures and incorporates Client and Council peer reviewer comment,
finalise the site specific Technical Category classification and supersedes all previous revisions.

Our Limitations are attached as Section 7 of this report. This report shall be read as a whole.
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Fulton Hogan Land Development Limited is proposing to subdivide a 26.7ha area of rural land in
Lincoln. It will be known as Rosemerryn Stages 10 to 18. The final layout has now been confirmed and
will comprise 400 residential lots, reserves and associated roading. The site is located in the central
portion of the wider Rosemerryn Subdivision being undertaken by Fulton Hogan Land Development
Limited. See Figures 1 and 2 in Appendix A and the Davie Lovell Smith drawing in Appendix B.

Fulton Hogan Land Development Limited has engaged Aurecon to undertake a geotechnical
investigation and assessment for the entire Rosemerryn subdivision, including Stages 10 to 18. The
purpose of the investigation was to assess the suitability of the land for residential development, and
in particular to better characterise the risk of liquefaction and lateral spreading to the development.
The scope of the works undertaken was as follows:

A detailed desk study of readily available geological and geotechnical information available for
this site.

A preliminary site walkover and reconnaissance.
Review the existing geotechnical work carried out in the area by Aurecon.

Undertake further geotechnical investigations comprising of three machine drilled boreholes,
five cone penetration tests and MASW soundings.

Undertake an updated and revisited liquefaction hazard assessment based upon the results of
the geotechnical data.

Provide recommendations on potential liquefaction remediation options for the site.
Provide recommendations for further testing (if required).
Assess the site against Sections 106 1a) and 1b) of the RMA.

Prepare this factual and interpretive geotechnical for Rosemerryn Subdivision stages 10 to 18.

This Revision 3 report updates figures and incorporates Client and Council peer reviewer comment,
finalise the site specific Technical Category classification and supersedes all previous revisions.

Our limitations are attached as Section 7 of this report. This report shall be read as a whole.
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2.1 Site Description
The site is located in the central portion of the wider Rosemerryn subdivision (See Figures 1 and 2 in
Appendix A and the Davie Lovell Smith drawing in Appendix B). The main site features are:

e The site has an approximate area of 26.7ha.

e The site is made from two irregularly shaped rectangles, a northern rectangle and a southern
rectangle which we have denoted the northern and southern section respectively.

e The site is bound to the north by rural land, to the west by rural land and previous stages of
the Rosemerryn subdivision, to the south by previous stages of the Rosemerryn subdivision
and Edward Street and to the east by future stages in the Rosemerryn subdivision which is
currently used for farming activities.

e There is a small stream which runs through the Rosemerryn subdivision and divides the
northern section from the southern section. The stream is approximately 0.5m deep and 2m to
3m wide with no significant bank.

e Itis understood that there will be not stormwater basins or stormwater channels built as part of
the subdivision.

e The site is currently being used for pastoral and cropping farming activities and is covered in
barley and grass.

e Current drainage is inferred to be via direct soakage to the ground or via runoff to the small
stream.

2.2 Regional Geology

The regional geology of the site is described in the Institute of Geological and Nuclear Sciences (GNS)
QMaps (as shown on the Canterbury Geotechnical Database (CGD, 2015) as “Modern river floodplain
/ low-level degradation terrace. Unweathered, variably sorted gravel / sand / silt / clay. Surfaces <2
degree slope (Q1a)”.

2.3 Seismicity

The GNS Science Active Fault System database (GNS, 2011a) indicates that the site is located
approximately 12km south-east of the eastern extension of the Greendale Fault. Movement on the
Greendale Fault was responsible for the Magnitude Mw7.1 Darfield (Canterbury) Earthquake on

4 September 2010.

The site is also located:

e 16km south-west of the epicentre of the Magnitude Mw6.2 Christchurch Earthquake on
22 February 2011 (GNS, 2011b);

e 21km south-west of the epicentre of the Magnitude Mw6.0 major aftershock on 13 June 2011
(GNS, 2011b); and

e 23km south-west of the epicentre of the Magnitude Mw5.9 major aftershock on 23 December
2011 (GNS, 2011b).

Based on the O’Rourke et. al. (2012) (as shown on the CGD, 2015) peak ground accelerations of
approximately 0.34g were experienced at the site during the 4 September 2010 Darfield Earthquake.
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2.4 Recorded Earthquake Damage

Based on the GNS Science report “Review of liquefaction hazard information in eastern Canterbury,
including Christchurch City and parts of Selwyn, Waimakariri and Hurunui” (GNS, 2012), as shown on
Canterbury Maps (2015), there was no observed liquefaction induced damage after the 4 September
2010 or 22 February 2011 earthquakes. But there were minor observed areas within 500m of the site.
The locations of observed damage are shown in Figures 3 and 4 in Appendix A.

Following reviews of aerial photography, discussions with Fulton Hogan staff that are familiar with the
site, and Aurecon site walk overs in 2011, 2012, 2013 and 2015, no surface expression or
manifestation of liquefaction induced ground damage was observed. This confirms the lack of
observations noted in the GNS Science report.

2.5 MBIE Land Classification

The current land classification for the site, according to the Ministry of Business Innovation and
Employment (MBIE) Technical Categories map (as shown on the CGD, 2015), is “N/A — Rural &
Unmapped”. But to the east of the site on the eastern side of Elsmere Road it is classified as
“Technical Category 2” and to the west of the site it is classified as “Technical Category 1”. “N/A —
Rural & Unmapped” means that normal consenting procedures apply in these areas. “Technical
Category 1” means that future land damage from liquefaction is unlikely, and ground settlements are
expected to be within normally accepted tolerances. Standard foundations (NZS 3604) are acceptable
subject to shallow geotechnical investigation. “Technical Category 2” means that minor to moderate
land damage from liquefaction is possible in future large earthquakes. Lightweight construction or
enhanced foundations are likely to be required such as enhanced concrete raft foundations (i.e. stiffer
floor slabs that tie the structure together).
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3 Geotechnical Review and Site Investigations

3.1 General

The objective of the geotechnical review and site investigation was to investigation the ground and
groundwater conditions across the site in order to assess the suitability of the site for subdividing into
residential sections.

An initial geotechnical assessment investigation was carried out across the wider site between August
and September 2011. Additional testing on these stages was undertaken between April 2012 and
January 2015 to provide information for detailed liquefaction risk assessment as part of the subdivision
consenting and design process.

The geotechnical review and investigation comprised the following:

¢ Areview of publically available geotechnical information from Environment Canterbury and the
Geotechnical Database.

e Cone Penetrometer Testing supervised by Engineering Geologists and Geotechnical
Engineers from Aurecon.

o Excavation and logging of test pits by Engineering Geologists from Aurecon.

e Borehole drilling and logging by Engineering Geologists and Geotechnical Engineers from
Aurecon.

e Undertaking of Multi-channel Analysis of Surface Waves (MASW) profiling to generate shear
wave velocity profiles.

This section of the report describes the geotechnical testing undertaken on the site.
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3.2 Environment Canterbury GIS Data

A review of the Environment Canterbury GIS Database (ECan, 2015) indicates five Environment
Canterbury boreholes with logs on the site. The borehole logs, locations, and depths are summarised
in Table 1 below.

M36/8672

M36/8673

M36/8677

M36/8678

M36/8681

Table 1: Summary of ECan borehole logs

In eastern side of
southern section

To the west of the
southern section

In the south-
eastern side of the
northern section

In the western side
of the northern
section

In the northern side
of the northern
section

6.0

6.0m

5.2m

5.2m

4.5m

0to 0.2m — Topsoil
0.2 to 6.0m — Silty Sand, Silt Sandy, Clayey Silt
and Silty Clay

0 to 0.2m — Topsoil
0.2 to 6.0m — Clayey Silt and Silty Clay

0 to 0.2m — Topsoil
0.2 to 2.8m — Silt and Silty Clay
2.8 t0 5.2m — Gravel

0to 0.2m — Topsoll

0.2 to 1.0m - Silty Clay

1.0 to 1.8m — Sandy Gravel and Silty Gravel
1.8 to 2.8m — Silty Clay with no to some Gravel.
2.8 t0 5.2m — Silty Gravel

0to 0.2m — Topsoil
0.2 to 1.8m — Silt and Silty Sand mixed with Gravel
1.8 to 4.5m — Gravel

The locations of the ECan borehole logs are presented in Figure 5 in Appendix A and the borehole

logs are presented in Appendix C.

3.3 Canterbury Geotechnical Database

A review of the Canterbury Geotechnical Database (CGD, 2015) indicates one borehole log near to
the site. As the site is in Lincoln there is no other applicable information is available on the Canterbury
Geotechnical Database. The borehole log, location, and depth are summarised in Table 2 below.

BH_33771
(Borehole 3)

Table 2: Summary of CGD borehole logs

To the west of the
northern section

10.5m

0 to 0.5m — Topsoil

0.5 to 3.1m — Silty Sand

3.1to 3.7m — Sand

3.7 to 10.5m — Sandy Gravel with a sand lens
between 5.0 and 5.15m.

The location of CGD log is presented in Figure 5 in Appendix A and the borehole log is presented in

Appendix D.
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3.4 Cone Penetration Testing

69 Cone Penetration Tests (CPT) were undertaken in the vicinity of Stages 10 to 18 of the
Rosemerryn Subdivision to effective refusal (a sustained tip bearing over 30MPa) at depths between
0.7m and 10.2m depth. The locations of the CPTs are shown in Figure 6 in Appendix A and the logs
are presented in Appendix E.

The CPT logs indicate:

Northern section of the site
e Surface to 0.4-6.5m — Interbedded layers Sands to Silty Clays
e 0.4-6.5m onwards — Sandy Gravels

Southern section of the site
e Surface to 3.0-8.0m — Interbedded layers Sands to Silty Clays

e 3.0-8.0m onwards — Sandy Gravels

3.5 Test Pit Excavations

45 test pit excavations were undertaken in the vicinity of Stages 10 to 18 of the Rosemerryn
Subdivision to a maximum achievable depth of 2.0m and 4.2m due to the test pits collapsing or
encountering very dense gravels. The test pits were logged in accordance with the New Zealand
Geotechnical Society’s field description of soil and rock (NZGS, 2005). The locations of the test pits
are shown in Figure 6 in Appendix A and the logs are presented in Appendix F together with an
explanatory sheet outlining the terms and symbols on the logs.

The test pits logs indicate:
Northern section of the site
e Surface to 0.2-0.5m — Topsoil
e 0.2-0.5mto 0.4-3.7m - Sand, Silty Sand, Sandy Silt, Silt
e 0.4-3.7m onwards — Gravel and Sandy Gravel
Southern section of the site
e Surface to 0.3-0.4m — Topsoil
e 0.3-0.4m onwards — Sand, Silty Sand, Sandy Silt, Silt
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3.6 Boreholes

Five machine boreholes with Standard Penetrometer Testing (SPT) were drilled in the vicinity of
Stages 10 to 18 of the Rosemerryn Subdivision. The boreholes were drilled to the target depth
between 10.5m and 15.2m and were logged in accordance with the New Zealand Geotechnical
Society’s field description of soil and rock (NZGS, 2005). The locations of the boreholes are shown in
Figure 6 in Appendix A and the Aurecon and McMillan logs are presented in Appendix G.

The test pits logs indicate:
Northern section of the site
e Surface to 0.1-0.7m — Topsoil
e 0.1-0.7m to 0.1-3.8m — Interbedded Sand, Silty Sand, Sandy Silt and Silt

e 0.1-3.8m onwards — Predominately Sandy Gravel and Gravel with minor sand lenses up to
1.5m thick.

Southern section of the site
e Surface to 0.4m — Topsoil
e 0.4t06.8m — Silt and Silty Sand

e 6.8m onwards — Sandy Gravel

3.7 MASW Soundings

A series of 12 Multi-channel Analysis of Surface Waves (MASW) profile lines were undertaken by
Southern Geophysical Limited. These profile lines total 3.1km in length and comprise individual
MASW soundings at approximately 10m centres. From the MASW soundings, shear wave velocity
profile sections have been produced for the upper 25m of the soil profile. The MASW soundings were
undertaken to obtain information between the physical control points (CPT, borehole and test pits) and
in particular it provided information on the start of the gravel layer in both sections and sand lens in the
gravel layer though the upper profile in the northern section. The locations of the profile lines are
shown in Figure 7 in Appendix A and the velocity profiles are presented in Appendix H.

The shear wave velocity (Vs) profiles when calibrated to the CPT, test pit and borehole logs indicate:
Northern section of the site

e Upper Sands and Silts — Vs < 180m/s

e Gravels (Upper 10m) — 180m/s < Vs < 350 m/s

e Sand Lenses — 200m/s < Vs < 250 m/s

e Gravels (Deeper) — 350m/s < Vs
Southern section of the site

e Upper Sands and Silts — Vs < 180m/s

e Gravels (Upper 10m) — 180m/s < Vs < 250 m/s

e Gravels (Deeper) — 250m/s < Vs
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3.8 Ground Water
Groundwater levels have been recorded from the four sources as follows:

e After the CPTs water measurements have been taken, where possible, when the rods have
been removed these show water at approximately 1.9m depth in the northern section.

e From the test pit logs groundwater was encountered at depths between 2.0m and 3.6m on the
northern section and between 2.0m and 3.8m on the southern section.

e During the drilling of the machine boreholes static ground water was observed between 1.8m
and 3.8m on the northern section and 1.2m in the southern section.

e Groundwater level has been recorded in the CGD borehole by the northern section at 2.1m
depth.

Groundwater levels are expected to vary seasonally or with periods of high or low precipitation.
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4 Engineering Considerations

4.1 General

Fulton Hogan Land Development Limited is proposing to subdivide 26.7ha area of rural land in
Lincoln. It will be known as Rosemerryn Stages 10 to 18 and comprises 400 residential lots and
reserve areas. To fulfil the Ministry of Business, Innovation and Employment (MBIE, 2012) guidelines
on residential development, the liquefaction risk at the site needs to be quantified. Once this
liquefaction risk is quantified then appropriate mitigation measures (if required) can be developed as
part of the physical site development.

This section of the reports outlines details of our liqguefaction assessment, and presents our
recommendations for liquefaction mitigation options as part of the site development.

4.2 Geotechnical Ground Model
Based on the results of our geotechnical site investigation we infer a ground profile as presented in
Table 3 and 4.

Table 3: Inferred ground profile — northern section of site

Surface 0.1t0 0.7m Topsoil

2 0.1t0 0.7m 0.4 to 6.5m Loose to medium dense Sands and Silty Sands
interbedded with layers of soft to stiff Sandy Silts and Silts

3 0.4 to 6.5m 15m onwards Predominately medium dense to very dense Sandy Gravels
and Gravel with occasional sand lenses up to 1.5m thick

Table 4: Inferred ground profile — southern section of site

Surface 0.2to 0.5m Topsoil

2 0.2t0 0.5m 3.0to 8.0m Loose to medium dense Sands and Silty Sands
interbedded with layers of soft to stiff Sandy Silts and Silts.
With a 0.5m to 2m soft to firm Clayey Silt starting
approximately 2m depth.

3 3.0 to 8.0m 15m onwards  Medium dense to very dense Sandy Gravels and Gravels

Based on our ground investigations and the ECan groundwater model we infer groundwater levels to
be approximately between 1m and 3m below ground level on the northern section of the site and to be
approximately 1m below ground level on the southern section of the site.

Groundwater levels are expected to vary seasonally or with period of high or low precipitation.
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4.3 Site Flexibility
We have assessed the site flexibility based on the following:

e Site stratigraphy comprises approximately sands and silts underlain by gravels to at least 15m
depth (maximum depth investigated at the site).

e Clause 3.1.3 and Table 3.2 of NZS 1170.5:2004.

We consider that the site subsoil category in terms of NZS 1170.5:2004 Clause 3.1.3 is Class D (Deep
soil site).

4.4 Liguefaction Assessment

4.4.1 General

Under cyclic loading (i.e. during an earthquake) loose, non-cohesive materials such as gravels, sands,
silty-sands, tend to decrease in volume. This tendency to decrease in volume is much greater in loose
than in dense soils. When loose non-cohesive soils are saturated and rapid loading occurs under
undrained conditions, the soils densification causes pore water pressure to increase. The increase in
pore water pressure results in a loss of soil strength due to a decrease in effective stress and
eventually liquefaction occurs when the effective stress drops to zero. Liquefaction can lead to large
displacements of foundations, flow failures of slopes and ground surface settlement, sand boils, and
post-earthquake stability failures.

This assessment quantifies the risk of future liquefaction in terms of the technical category
classification system outlined in the MBIE (2012) guidelines. This classification system is divided into
three technical categories that reflect both the liquefaction experience to date and future performance
expectations. The categories and corresponding criteria are summarised as follows:

e Technical Category 1 (TC1) — Future land damage from liquefaction is unlikely, and ground
settlements are expected to be within normally accepted tolerances.

e Technical Category 2 (TC2) — Minor to moderate land damage form liquefaction is possible
in future large earthquakes.

e Technical Category 3 (TC3) — Moderate to significant land damage from liquefaction is
possible in future large earthquakes.

MBIE (2012) has indicated the following liquefaction and lateral spreading deformation limits for house
foundations as summarised in Table 5 below:

Table 5: Liquefaction deformation limits and house foundation implications

TC1 15mm 25mm Nil Nil Standard NZS3604 type
foundations with tied slabs

TC2 50mm 100mm 50mm 100mm MBIE enhanced foundation
solutions

TC3 >50mm >100mm  >50mm  >100mm  Site specific foundation solution
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In determining the liquefaction potential at the site, the main factors to be considered are:

e How has the site performed during the major seismic events of the Canterbury earthquake
sequence?

e Which layers have liquefied?
e Whatis the likelihood of further liquefaction in the future?
e How the potential liquefaction affects the development?

Each of these is considered below.

Observations after Previous Major Earthquake Events

As outlined in Section 2.4 there is no evidence of liquefaction observed at the site after the

4 September 2010 Darfield earthquake or any subsequent earthquakes part of the 2010 to 2012
Canterbury Earthquake Sequence. This suggests that limited potential for soil liquefaction at the site.

Potential for Liquefaction
Three primary factors contribute to liquefaction potential:

e Soil grading and density.
e Groundwater.
e Earthquake intensity and level of ground shaking.

Each of these is discussed below.

Soil Grading and Density
The CPT logs show layers of loose to medium dense sands, silty sands and sandy silts. These layers
are considered to be potentially susceptible to liquefaction from a soil grading and density perspective.

Groundwater

We have adopted a groundwater table between 1m and 3m below ground level for the northern
section and a groundwater table at 1m below ground level for the southern section. Therefore, soils
are potentially liquefiable from a depth of 1m to 3m from a saturation criterion. It should be noted that
groundwater levels are subject to seasonal changes.

Earthquake Intensity and Level of Shaking

The level of ground shaking is one of the key factors in determining whether liquefaction will or will not
occur. For this study, we have assessed the three design levels of shaking outlined in the MBIE
Guidelines plus two peak ground acceleration cases of the 4 September 2010 earthquake event. We
have considered the 4 September 2010 Darfield earthquake as there is PGA data available for the site
which shows the levels of shaking was larger than an SLS event. Therefore the 4 September 2010
earthquake provides an upper bound indicator of ground damage and settlements likely to occur in an
SLS event. The levels of shaking used are as follows:
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Table 6: Earthquake events for liquefaction analysis

4 September 2010-a  Mw7.1® 0.34g®
4 September 2010-b  Mw7.1® 0.20g®@
ULS Mw7.5 0.35g
SLS-a Mw7.5 0.13g
SLS-b Mw6.0 0.19g

(1) Magnitude and peak ground acceleration from O’Rourke et. al. (2012) (as shown on the CGD 2014)
(2) Approximately 65% (1/170%) of the peak ground acceleration of the O’Rourke et. al. (2012) to account for uncertainty
of PGA model

For an Ultimate Limit State (ULS) earthquake buildings are expected to retain their structural integrity
and form during a ULS earthquake event and not endanger life. Some plastic deformation of structural
elements within the structure is expected to occur but ideally the damage can be repaired and the
structure can be returned to service after the event, although repair may be uneconomical.

For a Serviceability Limit State (SLS) earthquake buildings are expected to perform well for the SLS
event and be returned to service after limited repair.

4.4.2 Liquefaction Potential Assessment

The ground investigations show that the site is directly underlain by sandy and silty soils which in turn
is underlain by predominately gravels with some sand lenses. Based on the geotechnical ground
investigations the gravels have been assessed to be non-liquefiable in design level events due to the
recorded relative densities and partial size. Therefore to define the liquefaction hazard at the site we
need to assess the liquefaction potential of the upper soils as well as the sand lenses within the gravel
layers. To assess the liquefaction potential of the upper soils we have used a cone penetration test
(CPT) assessment and to assess the liquefaction potential of the sand lenses we have considered the
relative density of the sandy layers from the SPT and shear wave velocity data.

As the Bradley and Hughes (2012a, b) ground shaking model does not extend into Lincoln area we
have considered the O’Rourke et al (2012) PGA model. Based on this PGA model and the MBIE
Guidelines (2012) the site has been ‘sufficiently tested’ as the median value for the PGA for the 4
September 2010 event exceeded 170% of the SLS PGA (i.e. 1.7 x 0.13g = 0.22g). Therefore, we have
also considered ground damage observations at the site after the 4 September 2010 earthquake event
to help refine our liqguefaction assessment.

Liquefaction in the Deeper Soils

A sand lens was encountered in a borehole BH102 as well as other sand lenses being inferred in the
MASW soundings. For this reason in our liquefaction assessment we have considered the liquefaction
hazard of these layers.

To assess liquefaction of these sand lenses we have considered an SPT undertaken in this layer and
shear wave velocity profile obtained from the MASW sounding and well as the mechanism of
liquefaction occurring, the likely damage from it occurring and the previous observed damage or lack
thereof.

Using the single SPT (BH102 at 4.56m depth) we have in a sand lens we have assessed the
liquefaction potential of this layer based on the Boulanger and Idriss (2014) SPT based liquefaction

Project 224464 File 224464 Rosemerryn Lincoln Stages 10-18 Geotechnical Investigation Report Rev3.docx 25
September 2015 Revision 3 Page 15



assessment method assuming a clean sand. The calculated factors of safety are shown in the Table
below:

Table 7: Summary of SPT based liquefaction analysis for sand lenses

4 September 2010-a 0.4
4 September 2010-b 0.7

SLS-a 1.0
SLS-b 0.8
ULS 0.4

From this SPT based liquefaction assessment, sand lens are assessed as being is highly liquefiable
even at relatively low levels of shaking with the factor of safety against liquefaction for 4 September
2010 event calculated to have a factor of safety between a SLS and ULS design event.

To supplement this SPT we have also considered the shear wave velocity obtained from the MASW
soundings. Based on the method outlined in Idriss and Boulanger (2008) the maximum shear wave
velocity for liquefiable soils is 215m/s. Therefore in the initial liquefaction analysis for the site we have
considered that all soils with shear wave velocities less than 200m/s are potentially liquefiable in a
design level event. This shows that there is limited potential for liquefaction to occur within in these
sand lenses.

These two assessments show differing results. For this reason we have considered the mechanism of
the liquefaction process. When loose non-cohesive soils are saturated and rapid loading occurs under
undrained conditions, the soils densification causes pore water pressure to increase. The increase in
pore water pressure results in a loss of soil strength due to a decrease in effective stress and
eventually liqguefaction occurs when the effective stress drops to zero. However, as these sand lenses
as surrounded by gravel drainage effects may occur, limiting and reducing the build-up of excess pore
water pressure, thus limiting liquefaction occurring. Therefore the liquefaction hazard of these sand
lenses will be reduced.

The effects of these sand lenses liquefying also required to be considered. Borehole BH102 shows
4.5m of medium to very dense gravels overlying the potentially liquefiable sand lens. The MASW
profiles suggest that this layer of medium dense to very dense gravels is as thin as 3m in some areas.
Therefore based on observations in Christchurch if these sand layers were to liquefy the damage to
shallow founded structures will likely be suppressed due to this medium dense to very dense gravel
layer.

Lastly no significant differential damage, including settlement, was observed across areas with sand
lens and areas without. Which suggests that either theses layers did not liquefy or the upper gravel
layer has supressed the liquefaction induced damage in these areas.

For these reasons we consider the liquefaction or liquefaction effects occurring in these deeper sand
lenses to be limited concerns to shallow founded domestic structures and therefore we have not
considered it further in our assessment. Instead we have only considered liquefaction in the upper
soils as the main driving mechanism of the site liquefaction hazard.
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Liquefaction in the Upper Soils Methodology
The ability for the subsoils to resist the effect of ground shaking associated with the design level
earthquakes has been assessed from the upper subsoil information obtained from the CPTs.

The liquefaction assessment was carried out using the methods outlined in Boulanger and Idriss
(2014) in line with the recent amendments to the MBIE Guidelines (2014). The fines content fitting
parameter has been set as 0 as no laboratory testing has been undertaken on the soils at the site.

Some of the upper soils were inferred to be clayey silts to organic silts (Ic greater than 2.6). As limited
laboratory testing has been carried out to aid in determining a liqguefaction cut off on the soils
underlying the site, soils have been assumed to be non-liquefiable where the CPT Soil Character
Index, I, is greater than 2.6.

Upper Liquefaction Effects
Liquefaction can have a number of effects on buildings and land. In this assessment we have
considered the following effects:

e Liquefiable layers.
e Liquefaction induced reconsolidation settlement.
e Liquefaction induced ground damage.

These are discussed in the following sections:

The layers which may liquefy in a design level event are critical in regards to the foundation
performance. The Boulanger and Idriss (2014) method has been used in this assessment and it has
been assumed that soils are liquefiable when the factor of safety is below one.

The method of Zhang et. al. (2004) was used for calculating the potential liquefaction induced
reconsolidation settlements in the CPT analysis. Settlements have been calculated over the entire
CPT profiles (up to 15m depth), as well as over the upper 10m of the profile (“index settlement” in
terms of the MBIE Guidelines).

We have used two methods to assess the potential for liquefaction induced ground damage as
outlined below:

a) Published information (after Ishihara, 1985) can be used to assess the potential for surface
expression of liquefaction and hence the likelihood of inducing damage. Ishihara’s method is
for a single non-liquefiable layer overlying a single liquefiable layer only. The liquefaction
analysis indicates multiple liquefiable layers within the CPT profiles and to account for this we
have taken the thickness of the non-liquefied crust as the thickness from the ground surface to
the top of the uppermost critical liquefiable layer, and the thickness of the critical liquefied
layer as the sum of the thicknesses of all critical liquefiable layers.

Ishihara’s plots do not explicitly indicate ground damage curves for specific PGAs such as
0.13g which is the SLS level PGA. To simplify the analysis we have used following curves to
assess the ground damage:

e The 0.20g curve when assessing damage under SLS design levels of ground shaking
and the lower bound 4 September 2010 Darfield Earthquake.

e The 0.40g curve when assessing damage under ULS design level of ground shaking
and the 4 September 2010 Darfield Earthquake.
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b) Tonkin & Taylor (T&T) developed the Liquefaction Severity Number (LSN) (Tonkin & Taylor
2013) based on investigation data and observations made following major earthquake events
in Christchurch. The LSN uses the settlements calculated from the Idriss and Boulanger
(2008) method with the Robertson and Wride (1998) fines content method and the Zhang et.
al. (2004) settlement method to assess the expected ground damage that could be caused by
liquefaction in future earthquakes. The level of ground damage associated with LSN numbers
is summarised in Table 8 below.

Table 8: LSN descriptions

0-10
10-20
20-30

30-40

40-50

>50

Little to no expression of liquefaction, minor effects
Minor expression of liqguefaction, some sand boils

Moderate expression of liqguefaction, with sand boils and some structural
damage

Moderate to severe expression of liquefaction, settlement can cause
structural damage

Major expression of liqguefaction, undulations and damage to ground
surface, severe total and differential settlement of structures

Severe damage, extensive evidence of liquefaction at surface, severe
total and differential settlement affecting structures, damage to services

Upper Liquefaction Results

The result of the liquefaction assessment for the 4 September 2010 event are summarised in Table 9
and the results of the design level events are summarised in Table 10. The liquefaction outputs are
presented in Appendix I.
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Table 9: Summary of liquefaction analysis for the 4 September 2010 Darfield Earthquake

7

4 September  Liquefiable Layers®
2010

Darfield Settlement®
Earthquake

(Mw7.1, Ground Damage®)
0.34g) LSN

Comments

4 September  Liquefiable Layers®

2010
Darfield
SIEIELE Settlement®
(Mw7.1,
0.209) Ground Damage®)
LSN
Comments

Unit 2 below the water
level

0 to 50mm
Yes over half of the site
Oto 16

The analysis indicates
minor to moderate
damage

Some of the sandy layers
of Unit 2 below the water
table

0 to 35mm
No
Oto 14

Not assessed

Unit 2 below the water
level

35 to 145mm
Yes
21 to 56

The analysis indicates
moderate to major damage

Unit 2 below the water
level

15 to 130mm
Yes over half of the site
8 to 50

The analysis indicates
minor to major damage

(1) Due to the inherent uncertainty in calculating liquefiable layers, the calculated layers are indicative only. Actual
positions and thickness of liquefiable layers could vary from those above.

(2) Settlements are calculated over the full CPT profile. Settlements are presented to the nearest 5Smm. Due to the
inherent uncertainty in calculating liquefaction induced settlements, the calculated settlements are indicative only and
actual settlements will vary from those above.

(3) Ground damage based upon published information after Ishihara (1985).
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Table 10: Summary of liquefaction analysis for the design level events

(1 in 500

Liquefiable Layers®

Settlement®

year event)

(Mw7.5, Ground Damage®
0.359) LSN
Comments
SLS-a Liquefiable Layers®
(1 in 25 year
event) Settlement®
(Mw7.5,
0.13g) Ground Damage®
LSN
Comments
SLS-b Liquefiable Layers®
(2 in 25 year
event)
iz Settlement®
0.199)

Ground Damage®
LSN

Comments

Unit 2 below the water level
0 to 50mm
Yes over half of the site
Oto 16

The analysis indicates
minor to moderate damage.
This is similar to or greater

than what is calculated in

the 4 September 2010

earthquake.

Limited layers

0 to 15mm
No
Oto6

The analysis indicates
minor damage. This is less
than that calculated for the

4 September 2010
Earthquake.

Some of the sandy layers
of Unit 2 below the water
table

0 to 30mm
Predominately No
Oto5

The analysis indicates
minor damage. This is less
than that calculated for the

4 September 2010
Earthquake.

Unit 2 below the water level
35 to 150mm
Yes
21to 56

The analysis indicates
moderate to major damage.
This is similar to or greater

than what is calculated in

the 4 September 2010

earthquake.

Some of the sandy layers of
Unit 2 below the water table

0 to 105mm
No
2to 41

The analysis indicates minor
to major damage. This is less
than that calculated for the
4 September 2010
Earthquake.

Unit 2 below the water level

10 to 125mm
Yes over 1/6 of the site
2 to 40

The analysis indicates minor
to major damage. This is less
than that calculated for the
4 September 2010
Earthquake.

(1) Due to the inherent uncertainty in calculating liquefiable layers, the calculated layers are indicative only. Actual
positions and thickness of liquefiable layers could vary from those above.
Settlements are calculated over the full CPT profile. Settlements are presented to the nearest 5mm. Due to the
inherent uncertainty in calculating liquefaction induced settlements, the calculated settlements are indicative only and
actual settlements will vary from those above.

(3) Ground damage based upon published information after Ishihara (1985).

@
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Discussion

The MBIE guidelines divide flat land into three technical categories that reflect both the liquefaction
experience to date and future performance expectations. The categories and corresponding criteria
are summarised as follows:

e Technical Category 1 (TC1) — Future land damage from liquefaction is unlikely, and ground
settlements are expected to be within normally accepted tolerances.

e Technical Category 2 (TC2) — Minor to moderate land damage form liquefaction is possible
in future large earthquakes.

e Technical Category 3 (TC3) — Moderate to significant land damage from liquefaction is
possible in future large earthquakes.

As the Bradley and Hughes (2012a, b) does not extend into Lincoln we have considered the O’'Rourke
et. al. (2012) PGA model. Based on the MBIE Guidelines (2012) the site has been ‘sufficiently tested’
as the median value for the PGA for the 4 September 2010 event exceeded 170% of the SLS PGA
(i.,e. 1.7 x 0.13g = 0.22g). No damage was observed on the site due to liquefaction after the 4
September 2010 earthquake event. Based upon this actual site response we infer that the liquefaction
assessment method over estimates likely settlement under future large earthquakes. Therefore, we
have calibrated the liquefaction assessment based on observations from the previous 4 September
2010 Darfield earthquake event.

It is not possible to compare the calculated and actual settlements for the 4 September 2010 Darfield
earthquake event at the site because there is no quality information on actual ground settlements. We
can however make the following comments based on observations, calculated settlements and ground
damage for the three design earthquakes:

e For the northern part of the site the calculated ULS settlements are between Omm and 50mm
and the calculated SLS settlements are between Omm 30mm which is consistent with MBIE
TC1 and TC2 classifications. The analysis indicates that in a ULS event minor to moderate
damage and in a SLS event minor damage.

e For the southern part of the site the calculated ULS settlements are between 35mm and
150mm and the calculated SLS settlements are between Omm 125mm which is consistent
with MBIE TC2 and TC3 classifications. The analysis indicates that in a ULS event moderate
to major damage which is similar to or greater than what is calculated in the 4 September
2010 event, and in a SLS event minor to major damage which is less than that calculated for
the 4 September 2010 Earthquake.

e Based on the GNS Science (2012) report on liquefaction in eastern Canterbury, discussions
with a Fulton Hogan staff that are familiar with the site, review of aerial photography and
Aurecon site walkovers in 2011, 2012, 2013 and 2015 no liquefaction induced damage was
noted on the site.

e The MBIE prescribe liguefaction assessment methodology indicates that in the southern
section of the site moderate to major ground damage should have occurred in the
4 September 2010 Darfield earthquake, which is not supported by field observations.

¢ In the southern section of the site the liquefaction assessment calculated that lower levels of
vertical settlement and ground damage will occur in a SLS earthquake event than the
4 September 2010 Darfield Earthquake.

For the southern section of the site the liquefaction assessment overstates the liquefaction risk when
compared to actual site performance as only limited to minor damage was observed at and around the
site after the 4 September 2010 earthquake event.
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Hence, based on our liquefaction assessment and observed damage we infer that minor to moderate
land damage from liquefaction is possible in future large earthquakes at parts of the site. Therefore we
conclude based on our liquefaction assessment:

e The northern section of Stage 10 to 18 is consistent with the classifications of Technical
Category 1 (TC1) and Technical Category 2 (TC2).

e The southern section is consistent with the classification of Technical Category 2 (TC2).

The areas of TC1 and TC2 are shown in Figure 8 in Appendix A.

4.4.3 Liquefaction Induced Lateral Spreading

Lateral spreading occurs in the surface soils move downslope or towards a free edge, such as a river
or basin. Lateral spreading can occur during an earthquake under seismic loading and following the
earthquake until the excess pore water pressure caused by ground shaking dissipate and the soil
regains strength.

When assessing liquefaction induced lateral spreading we considered the following:

e There is a small stream which runs through the site which is approximately 0.5m deep and 2m
to 3m wide with no significant bank.

¢ No other significant rivers or significant changes in height are in close proximity to the site.

e The site is relatively level and we understand that there will be no significant change in this
once the development is undertaken.

e We understand that no stormwater basins or open channels will be built as part of this
development.

Based on the site topography we consider that the global lateral and lateral stretch potentials across
the site is considered to be low and will not govern the MBIE Technical Category assessment. As such
no further assessment of lateral spreading has been undertaken.

4.4.4 Summary of MBIE Technical Category Liquefaction Assessment
The liquefaction analysis indicates the following:

e Based on the O’'Rourke et. al. (2012) PGA model the site has been “sufficiently tested” (MBIE
Guidelines (2012)) as the median value for the PGA for the 4 September 2010 event
exceeded 170% of the SLS PGA (i.e. 1.7 x 0.13g = 0.22g). Therefore, we have also
considered the lack of ground damage observations at the site after the 4 September 2010
earthquake event to help refine our liguefaction assessment.

e GNS Science report on liquefaction (GNS, 2012), review of aerial photography and site
observations made by Aurecon and Fulton Hogan staff confirms there was no evidence of
liquefaction observed at the site after the 4 September 2010 Darfield earthquake or any
subsequent earthquakes part of the 2010 to 2012 Canterbury Earthquake Sequence.

¢ In all cases the liquefaction assessment calculated that lower levels of vertical settlement and
ground damage will occur in a SLS earthquake event than the 4 September 2010 Darfield
Earthquake.

e Liquefaction induced lateral spreading is considered to be low.

e Based on our liguefaction assessment and observed damage we infer that minor to moderate
land damage from liquefaction is possible in future large earthquakes at parts of the site.
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e Therefore we conclude based on our liquefaction assessment and accounting for groundwater
levels and depth to underlying gravels, the northern section of Stage 10 to 18 is consistent
with the classifications of Technical Category 1 (TC1) and Technical Category 2 (TC2) and
the southern section is consistent with the classification of Technical Category 2 (TC2). See
Figure 9 in Appendix 9 for further details.

4.5 Liquefaction Mitigation

451 General

It is considered that the site in its current assessment state is susceptible to varying degrees of
seismically induced liquefaction in a future major seismic event.

In terms of liquefaction hazard mitigation there are four basic approaches as follows:

1. Accept Liguefaction Risk

Design a structure with no regards to the liquefaction risk. This approach would only be used
where there is effectively no to very little risk from seismically induced liquefaction (i.e. in
Technical Category 1 areas).

2. Building Strengthening

Structurally design the building to accommodate the effects of liquefaction. Examples of this
include using raft or piled foundations. These methods do not remove the liquefaction hazard
but reinforce the structure in such a way that it maintains stability during a liquefaction event.

3. Ground Improvement

Improve the soil at the site so that it is less susceptible to seismically induced liquefaction.
This general approach can be divided into three categories:
1. Densify the soil so that soil grain skeleton will not collapse under earthquake
loading. Examples of this include compaction and replacement (refilling with material
which will not liquefy).

2. Soil reinforcement. Examples include stone columns, driven piles to densify and
stiffen the soil, deep soil mixing, soil cement columns etc.

3. Allow dissipation of excess pore water pressure so that liquefaction is reduced.
Examples of this include installation of drains, drainage blankets, and or stone
columns.

4. Alternative Land Use
Use the site for non-residential housing activities, such as reserve areas, playing fields etc.

The recommended approach for liquefaction mitigation in each Technical Category classification zone
is discussed below.

452 Technical Category 1

As per the MBIE (2012) Guidelines with TC1 sites “Future land damage from liquefaction is unlikely,
and ground settlements from liquefaction effects are expected to be within normal accepted
tolerances”. Therefore, only shallow geotechnical testing is required at the building consent stage of
residential development. If ‘Good Ground’ test is met, NZS3604 ‘Timber Framed Buildings’ type
foundations can be used.
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For the TC1 area we are effectively using an ‘Acceptance of Liquefaction’ solution as the risk is
sufficient low to warrant this approach.

4.5.3 Technical Category 2

The sites are consistent with the deformation characteristics of TC2 and do not meet the intent of the
definition of ‘Good Ground’ as per the New Zealand Standards (NZS3604 ‘Timber Framed Buildings’
and NZS4229 ‘Concrete Masonry Buildings not requiring Specific Engineering Design’). These
standards are typically used to design the structural components of residential dwellings. Due to a
TC2 equivalent classification the generic foundation options presented in these standards cannot
generally be used.

The principal objectives of the foundation design at the site should be to provide sufficient stiffness for
the house to remain in a near flat plane in a future earthquake, and to be capable of being re-levelled
if differential settlement does occur. To achieve these objectives the foundation system will need to go
beyond the lightly reinforced slab-on grade floor system permitted by NZS3604 which is too flexible
and lacks the strength to resist ground movement without significant damage. The chosen foundation
system should be designed to be able to accommodate settlement of ground beneath the house and
to be capable of resisting imposed loads and stresses from differential settlement.

The above comments are in line with the guidance advice made by the MBIE (2012). The foundation
options in the MBIE guidelines are house specific and will need to be selected and design during two
categories: shallow foundations, and deep foundations. Each of these is discussed below. For the TC2
area we are effectively using a ‘Building Strengthening’ type approach to liquefaction mitigation where
the foundations are strengthened to withstand the effects of liquefaction.

It should be noted that this report provides guidance only on residential foundation design and
should not be taken as detailed design. Other foundation solutions are available (i.e ground
improvement to achieve TC1 site characteristics etc.). However these options are unlikely to be
economic relative to the options below and are not recommended at this stage.

Shallow Foundations

A shallow foundation, such as a raft, is intended to tie the superstructure together and to minimise
structural damage if there is any ground movement during or following a future major seismic event. A
properly detailed raft foundation is unlikely to prevent settlement of the dwelling but will reduce
differential settlement and will also allow the house to be re-levelled if required. Raft foundations are
generally suitable for dwellings with concrete floor slab only.

Raft foundations can take several forms, including:

e A gravel raft (either with or without geogrid reinforcement) with a reinforced concrete slab
formed on top of the gravel raft.

e A double reinforced concrete raft case onto the in situ ground.
e Areinforced ground beam grid with slab foundation case onto the in situ ground (rib raft).

An alternative shallow foundation option is to use a suspended wooden floor with short piles and ring
foundations as given in NZS3604. However, with this option, the site foundation soils must have
300kPa rupture bearing capacity and the building must have lightweight cladding and roofing systems.

Deep Foundations

Deep foundations such as piles will transfer structural loads from the structure to deeper and stronger
non-liquefiable soil layers which will minimise any structural damage associated with ground
liquefaction and settlement during and after a major seismic event. Piled foundations will minimise
both total and differential settlements.
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Piled foundations for a residential house typically comprise driven piles and can be either concrete
(typically used if a concrete floor system is to be used), or timber (typically used if a timber floor and
sub-floor system is to be used). A piled foundation system does not require any special soil
preparation, but will require site specific investigation and design. Based upon the results of the
ground testing, pile foundations would likely be founded well into the sandy gravel material at typically
4m to 5.5m below the finished ground level.

Discussion and Recommendations
The recommendations above are based on Section 5 of the MBIE (2012) guidelines. Schematics and
typical cross sections of these foundation systems are presented in the guideline.

The raft foundation options are likely to be cheaper than the piled foundation options but piled
foundations are often recommended for residential housing as piled foundations minimise settlement
and damage during a large seismic event.

If piled foundations are adopted, then the floor slab should be well reinforced to provide continuity
across the building floor and foundation elements. The objective is to provide additional capacity in the
floor slab and enhance its ability to redistribute loads, if necessary, during large seismic events. All pile
heads need to be adequately tied into the floor slab. An alternative approach could be to utilise the
NZS3604 suspended wooden floor system founded directly onto the deep driven timber piles.

During detailed foundation design particular attention should be given to detailing the connections of
buried services (water and sewer pipes, power conduits, etc.) between the house foundation and the
in situ ground. The design should allow sufficient movement and ductility to account for seismic
shaking and liquefaction induced movement, and to allow for easy reinstatement in the event of future
damage.

Due to the depth of gravel layer on the southern section, we do not currently recommend using deep
piles in this area.

To provide site specific geotechnical information for use in foundation design in TC2 areas it is
recommended that a site specific geotechnical assessment be carried out by suitability qualified
chartered engineer with experienced in residential house development in accordance with the MBIE
guidelines.

4.6 Soft to Firm Clayey Silty Soils

Soft to firm clayey silty soils may be encountered at relatively shallow depths in most of the southern
side of the site and in isolated pockets of the northern side of the site. Based on investigation logs we
have split the site into two Zones as follows:

e Zone A —there is potential for soft silt layers being present at 2m depth with thicknesses
between 0.3m and 1.0m. There is also another soft layer from 3m with thicknesses up to 2m.

e Zone B - there is potential that soft silt layers will be present in isolated pockets across this
part of the site.

The approximate areas of these zones are shown on Figure 9 in Appendix A.

Based on the available investigation logs it is unlikely that shallow bearing for a typical house
foundation of 300kPa could be achieved in these areas. Therefore if these soils are encountered
‘Good Ground’ as per NZS3604 will not be met and specifically designed foundations will be required
based on the building consent investigations.

However, based on our analysis typical TC2 type waffle or beam grid type systems should be suitable
as foundation elements. The calculated long term consolidation settlement induced by foundation
loading is likely to be within acceptable limits of the NZ Building Code (i.e settlement less than 25mm
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over 6m). However as this is a subdivision area wide geotechnical report and in line with MBIE
guidelines bearing capacities must be confirmed during the detailed house design.

4.7 Council Vested Infrastructure

For the area identified as TC1 no specific liquefaction mitigation measures are required for Council
vested infrastructure. The potential effects of liquefaction will need to be considered when designing
the Council vested infrastructure in TC2 areas.

This section describes the proposed liquefaction mitigation measures for the infrastructure at
Rosemerryn Stages 10 to 18 in the areas classified as TC2 only (see Figure 8). The proposed
liquefaction mitigation measures are in line with the Christchurch City Council Capital Programme
Group Technical Memorandum ‘Earthquake Learnings — Amendments to the IDS and the CSS for
Pipes Infrastructure in Christchurch City, to Mitigate Against Future Earthquake Damage’.

4.7.1 Buried Structures

In order to minimise lifting / floatation all buried services founded below design groundwater level as
manhole risers, pump station chamber, etc. should be designed to have neutral buoyancy and to resist
the uplift forces associated with liquefied soil, not just groundwater buoyancy forces. Spaces around
buried structures should be backfilled with free draining, granular, non-liquefying fill in order to
alleviate pore water pressure build up during a large seismic event thereby reducing the potential for
liquefaction in the soils immediately surrounding the buried structure.

Manhole inverts and pipe entry and exit levels should be designed to accommodate liquefaction
induced differential settlements. The hydraulic design of the pipes entering and exiting the manhole
risers should be designed to accommodate up to 50mm on the northern section and 115mm on the
southern section of vertical movement both up and down. Manhole risers should have strap rings to
hold the manhole riser sections together in order to reduce lateral displacement of the manhole risers.
Additionally, manhole connectors with greater than 90mm sealing lengths should be used to minimise
the potential for joint pull-out.

It is recommended that the finalised design of each buried service (manhole riser, pump station, etc.)
is confirmed on a case by case basis during construction once the site specific ground conditions are
identified, in particular if the infrastructure element is being founded directly into gravel.

4.7.2 Pipe and Service Conduits

In line with the Christchurch City Council Capital Programme Group Technical Memorandum, all pipes
and service conduits should be made from flexible material (e.g. plastic) where practicable. For gravity
reticulated sewer lines, all pipe joints and intersections with manhole risers should be installed with
short slip collars to allow greater capacity of joint movement and increase joint resilience. Pressurised
sewer lines should be constructed from PE pipe and should have end restraints at pump stations.
Well-designed end restraints combined with the PE pipe material itself will improve the resilience of
the pressure line and help prevent damage.

As noted above, for hydraulic pipes (sewer, stormwater, and possibly reticulated water), the pipe sizes
and gradients should be designed in such a way that they can accommodate post liquefaction
differential settlement, both positive and negative. Differential settlements of 50 in the northern section
and 115mm in the southern section should be used for design.

All pipes and conduits should be founded into the non-liquefiable crust material where possible. If the
founding depth of the pipes and conduits extends down to liquefiable silty sandy material the service
trenches should be backfilled with non-liquefiable geotechnically competent fill.

Project 224464 File 224464 Rosemerryn Lincoln Stages 10-18 Geotechnical Investigation Report Rev3.docx 25
September 2015 Revision 3 Page 26



_ _

All service trenches located below the water table should be lined with a geosynthetic filter fabric
material (i.e. Bidim A19 or similar) to separate potentially liquefiable soils from non-liquefiable granular
bedding and backfill material. For shallow service trenches founded above the water table, a filter
fabric is not required but is generally recommended.

By providing a filter fabric and filling the service trenches with non-liquefiable geotechnically
competent fill the trench backfill is non-liquefiable and will therefore limit liquefaction induced
settlement or flotation. Additionally, if a pipe was to rupture, by having a filter fabric encasing the
bedding material there is less likelihood of sand material infiltrating into and blocking the pipeline.

4.7.3 Pavements

At this stage it is inferred that the pavement is unlikely to be significantly affected by seismically
induced liquefaction. However, to ensure robustness of the pavement following a liquefaction inducing
major earthquake it is recommended that the pavement be designed to accommodate the potentially
adverse effect of seismically induced liquefaction. The pavement should be designed in such a way
that it can bridge any localised voids / settlements that may be caused by seismically induced
liquefaction, and prevent liquefiable soil from penetrating into the pavement structure.

If subsoil drains are to be installed as part of the subdivision development for stormwater control, then
it is recommended extending the subsoil drainage under the foot print of the roading network.
Drainage will increase the thickness of non-liquefied crust below the pavement areas as well as the
residential sections, thereby minimising the likelihood of liquefaction induced damage.

A geosynthetic filter fabric (i.e. Bidim A29 or similar) should be placed directly onto the in situ sub-
grade material prior to the placement of the granular sub-base fill to limit fines migration from the sub-
grade to the sub-base during a liquefaction inducing seismic event and the potential loss of pavement
strength.
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Section 106 of the Resource Management Act (RMA) states inter alia

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

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

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

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

No erosion was observed on the site. However the silty soils that directly underlie the site are inferred
to be potentially susceptible to erosion when left unvegetated. We infer that the site is not susceptible
to falling debris or slippage due to the topographical location.

It is noted that issues surround stormwater discharge are being dealt with in the detailed civil
engineering design by Davie Lovell-Smith and any potential “inundation” susceptibility due to
stormwater is being addressed as part of the detailed subdivision civil engineering design.

Due to the potential for seismically induced liqguefaction, we infer that parts of the site are potentially
susceptible to varying degrees to subsidence and inundation from liquefaction. However, if the
appropriate liquefaction mitigation measures, as outlined in this report, are undertaken, then the risk of
subsidence and inundation from liquefaction is significantly reduced to an acceptable (TC1 or TC2)
level as defined by the MBIE. Therefore, if appropriate liquefaction mitigation measures are
implemented in or opinion the site will be free of “subsidence”, or “inundation”. The proposed
subdivision development therefore generally complies with the intent of Section 106 (a).

The site is underlain by fine grained soils and there is potential for erosion and rilling from run-off or
wind if vegetation cover is removed for prolonged periods of time from both stormwater runoff if it is
not discharged in a controlled manner, and from the wind. The susceptibility to erosion of the silty soils
can be minimised by using appropriate industry standard design measures during construction.

The site has been identified as being susceptible to seismically induced liquefaction and hence has
the potential for “subsidence”, “and “inundation.” Provided that appropriate liquefaction mitigation
measures are implemented, as recommended in this report, subsequent use of the land following
development is unlikely to accelerate, worsen, or result in material damage to the land, other land, or
structures. In our opinion therefore, the development will comply with the intent of section 106 (b).

Section 106 (c) is not directly relevant to a geotechnical appraisal and therefore has not been
considered in detail in this report.
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We have prepared this report in accordance with the brief as provided. The contents of the report are
for the sole use of the Client and no responsibility or liability will be accepted to any third party. Data or
opinions contained within the report may not be used in other contexts or for any other purposes
without our prior review and agreement.

The recommendations in this report are based on data collected at specific locations and by using
appropriate investigation methods with limited site coverage. Only a finite amount of information has
been collected to meet the specific financial and technical requirements of the Client’s brief and this
report does not purport to completely describe all the site characteristics and properties. The nature
and continuity of the ground between test locations has been inferred using experience and judgment
and it must be appreciated that actual conditions could vary from the assumed model.

Subsurface conditions relevant to construction works should be assessed by contractors who can
make their own interpretation of the factual data provided. They should perform any additional tests as
necessary for their own purposes.

Subsurface conditions, such as groundwater levels, can change over time. This should be borne in
mind, particularly if the report is used after a protracted delay.

This report is not to be reproduced either wholly or in part without our prior written permission.
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Appendix C
ECan Borehole Logs




Borelog for well M36/8672

Gridref: M36:69507-29314 Accuracy : 2 (1=high, 5=low)

Ground Level Altitude : 9.45 +MSD

Driller - not known

Drill Method : Rotary/Percussion

Drill Depth :-6m  Drill Date : 9/10/2008
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Borelog for well M36/8673

Gridref: M36:69764-28180 Accuracy . 2 (1=high, 5=low)

Ground Level Altitude : 8.67 +MSD

Driller - not known

Drill Method : Rotary/Percussion

Drill Depth :-6m  Drill Date : 9/10/2008
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Very soft grey, speckled with orange, silty clay. Mixed
with minor patches of orange/brown coarse sand.




Borelog for well M36/8677 'r
Gridref: M36:69828-29433 Accuracy - 2 (1=high, 5=low)
Ground Level Altitude : 8.67 +MSD

Driller

=

- not known

Drill Method : Rotary/Percussion

Drill Depth

:-0.2m  Drill Date : 9/10/2008

Water
Scale(m) Level Depth(m)

Full Drillers Description

@ Environment

4V Canterbury

Formation
Code

-0.2

-0.4

0.6

-0.8

2.2

-2.4

2.6

-2.8

-4.2

-4.4

-4.6

-4.8

Dark grey loamy topsoil

-0.20m

Grey & yellow silt speckled with orange
-0.60m

Soft grey silty clay speckled with orange
-1.00m

Soft blue grey silty clay with pieces of timber
-2.60m

Soft brown vellow silty clay
-2.80m

Grey gravel

-5.20m




Borelog for well M36/8678

Gridref: M36:69444-28810 Accuracy : 2 (1=high, 5=low)

P
‘m’ Environment

mm ™ w7 =

F
Ground Level Altitude : 10.14 +MSD wgl” Canterbury
Driller - not known
Drill Method : Rotary/Percussion
Drill Depth  :-5.2m  Drill Date : 9/10/2008
Water Formation
Scale(m) Level Depth(m) Full Drillers Description Code
W Dark grey loamy topsoil
0.2 0.20m WA
ZT==c-===:==j Light grey & yellow silty clay
-0.4 ==
06 ==
0.8 e
p 1.00m |ESSSS=3=%
0000 Sandy gravel <70mm diameter
* & & LN ) *
12 1:0::0+:0
L - - L ]
1114 -1.40m niﬁP{:\: o;';
O::D:: = Silty gravel
16 Eﬁ ==0==4
===z
1118 1.80M fam oy mmy mm
O::D:: = Yellow & grey silty clay with some gravel
-2 -2
22
24
26 -2.60m
Soft brown vellow silty clay
28 -2.80m
Grey silty gravel
-3 -3
32
L -3.4
11 -36
1 -3.8
-4 -4
-4.2
-4.4
-4.6
-4.8
-5
-5.20m




Borelog for well M36/8681 :_f*";*g _
Gridref: M36:69726-29855 Accuracy : 2 (1=high, 5=low) o "‘_ Environment
Ground Level Altitude : 10.14 +MSD YW Canterbury
Driller - hot known
Drill Method : Rotary/Percussion
Drill Depth :-4.5m  Drill Date : 9/10/2008
Water Formation
Scale(m) Level Depth(m) Full Drillers Description Code
W Dark grey loamy topsoil
e e o S wfy
02 0.20m i
O::D:: = Grey & brown silt mixed with gravel. Dry. No sand or small
- —— gy - gravel particles. Max. Gravel size 80mm
0.4 5 96 E" 'C,
06 Qo
0220220
Qs oEEg
-0.8
022022 0:
1 1L E—) G == 0==1]
===z
1o A20m [=QE282E(
O.'. S O" Grey silty sand mixed with gravel. Dry
1.4 0% 0.0
000,
1.6 TEes T H
Lo oo
118 -1.80m vty
Grey sandy gravel hecoming wet
2 -2
22
2.4
26 4, !
2.8
3 -3
-32 -
L -3.4
11 -36
1138
4 -4
-4.2 3
-4.4
-4.50m




Appendix D
CGD Borehole Log




Job Number |

Eliot Sinclair Unit 4, 502 Wairakei Road, Christchurch 359181
PO Box 4597, Christchurch N.Z. Date Tested |

surveyors | engineers o LIS Ph. (03) 379-4014 Fax. (03) 365-2449 8-Nov-2012

Page |1 of 2

SITE INVESTIGATION RECORD o =

Client NZ Plant & Food Research
Site: 581 Birches Road, Lincoln Borehole 3

DEPTH

[m] Borehole log SPT Data

GL (uncorrected)

0.0

X
x

Greyish Brown SILT, highly plastic, soft, moist

x N
xx

X’(
e [k

0.4 -

|
X
X

¥

0.8

P

Brownish Grey Mottled Orange Silty SAND.

< X

1.2 -

N=4 (C) 1.5m
1,1/1,1,1,1
75mm

XK X g

s

1.6 1

Sx X, U xe
St X : .')(fx : .')(._'X :

x

2.0

=

i :

z Water table at 2.1m depth .

|
X

X

‘X

2.4 -

<
X
X

X
X
Il

2.8 —

1

< -
N
*T

RV

N=3 (C) 3.0m
0,1/0,1,0,2
75mm

32
Grey fine-medium SAND, moist-wet.

36 .-

_ \
40 [T, a
X %R Brownish Orange coarse Sandy GRAVEL up to 70mm, some Silt, moist-wet.

Q
a4 RS

Y N=30(C) 4.5m

S 0 \
48 @2 bq Greyish Brown medium-coarse Sandy Gravel, moist-wet 3'510/ 87,87
mm

Greyish Brown fine-medium-SAND, moist-wet.

5.2 —

56 - g Obq Brownish Grey medium-coarse Sandy GRAVEL up to 70mm.
’ R

6.0 —[Ce

Site Plan See attached test location plan Comments

Civil Engineer Date:




4 o ® Unit 4, 502 Wairakei Road, Christchurch
Eliot Sinclair Feketadimteei

SUTVGYOI’S ] engineers | planners Ph. (03) 379-4014 Fax. (03) 365-2449

Job Number |

359181

Date Tested |

8-Nov-2012

Page [20f2

SITE INVESTIGATION RECORD

D.P 33700
Lot 2

Client NZ Plant & Food Research
Site: 581 Birches Road, Lincoln

Project No.
Borehole 3

DEPTH

[m] Borehole log
GL

SPT Data
(uncorrected)

q

6.0

(a
o 0

T
Q

6.4

Ja
o,

(%
Q!

6.8

o~

T
Q

Ja
o,

7.2 —

o~

!
0'a

Brownish Grey medium Sandy GRAVEL up to 80mm.

o~

(a

7.6 -

a
o, 0

U

8.0

o

T
Q

o

(a

8.4 —

o~

T
Q

A
C\ho 0“0(\bo(\bo(\bo(\bo(\bo(\bo(\bo(\bo(\bo(\bo(\°o(\ho(\bo(\bodbodbodbodbodbodbodbc

o~

o

(a

8.8

|
(a
o 0

T
Q

9.2

Ja
o,

(a
Q!

9.6

o~

T
Q

Ja
o,

10.0

o~

|
'
a

a
a
D7 DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT D]

10.4

o

N=42 (C) 6.0m
4,8/8,7,8,7
75mm

N=24 (C) 7.5m
4,6/7,6,4,7
75mm

N=36(C) 9.0m -
2,5/9,8, 10,9
75mm

10.8 End of Log at 10.5m depth

11.2

11.6

12.0

N=49(C) 10.5m
7,9/11,12,14,12
75mm

Site Plan Comments

See attached test location plan

Civil Engineer

Date:




Appendix E
CPT Logs




PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

10

. (MPa) Type Liq Dr (%) Su (KPa)
0O 10 20 30 40 50 0 20 40 60 80 O 40 80 120 160 200
=577 | . ]
—
L1 P |
— \\
</>
] — T
2 \
— | >
/
\\
I |
4
6
8
10 5 0
Friction Ratio (%)
Job No: 9402 Date: 27/08/11
CPT No: CPTu006 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal
Location: Rosemerryn, Edward St, Lincoln

McMILLAN


rwise
MDS


10

PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

. (MPa) Type Liq
0 10 20 30 40 50
I
—1T] —
™=
10 5 0
Friction Ratio (%)
Job No: 9402 Date:
CPT No: CPTu007 Operator:
Project: FH C/o Aurecon Remark:
Location: Rosemerryn, Edward St, Lincoln

Dr (%) Su (KPa)

0 20 40 60 80 O 40 80 120 160 200
I
<

\

D

27/08/11
J. Kendrick

Effective Refusal

McMILLAN


rwise
MDS


PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

. (MPa) Type Liq Dr (%) Su (KPa)
0 10 20 30 40 50 0 20 40 60 80 O 40 80 120 160 200
0 T I \\
7
<
I |
2 — —
- 4
\
[
e a
//
=1 | — 4|
m B
||
4
6
8
10
10 5
Friction Ratio (%)
Job No: 9402 Date: 27/08/11
CPT No: CPTu009 Operator:  J. Kendrick
Project: Job No 9402 - Site Investigations Remark: Effective Refusal
Location: Rosemerryn, Edward St, Lincoln

McMILLAN


rwise
MDS


10

PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

q. (MPa) Type

0 20 30 40 50

=] —

‘:::‘ I

10 5 0
Friction Ratio (%)

Job No: 9402 Date:
CPT No: CPTu009a Operator:
Project: FH C/o Aurecon Remark:
Location: Rosemerryn, Edward St, Lincoln

Liq

Dr (%) Su (KPa)

0 20 40 60 80 O 40 80 120 160 200

—
— ]

<

.

27/08/11
J. Kendrick

Effective Refusal

McMILLAN


rwise
MDS


PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

10

. (MPa) Type Liq Dr (%) Su (KPa)
0 0 10 20 30 40 50 0 20 40 60 80 0O 40 80 120 160 200
=T . 1]
] —_
<
o
] dl
- I
2 = — E> ||
|| <</’
— I - |
[ T
R o
</> )
4
6
8
10 5 0
Friction Ratio (%)
Job No: 9402 Date: 27/08/11
CPT No: CPTu012 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal
Location: Rosemerryn, Edward St, Lincoln

McMILLAN


rwise
MDS


PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

10

. (MPa) Type Liq Dr (%) Su (KPa)

0 10 20 30 40 50 0 20 40 60 80 O 40 80 120 160 200

0 = — ——
] <] | A ) A N N ?\\
I /- ™y
2
4
6
8
10 5 0
Friction Ratio (%)

Job No: 9402 Date: 27/08/11

CPT No: CPTu013 Operator:  J. Kendrick

Project: FH C/o Aurecon Remark: Effective Refusal

Location: Rosemerryn, Edward St, Lincoln

McMILLAN


rwise
MDS


PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

. (MPa) Type Liq Dr (%) Su (KPa)
0 10 20 30 40 50 0 20 40 60 80 O 40 80 120 160 200
| M B
. L
—
\
//
. S
=
T 1=
<
2 I | —
— — |
E— <\>
= ul
\\
I I
4 . e
N -1
— Ry ——
s =
LB | - B
_— [
] r
B = —r
q
; =
I
L D e — k T
|| — — I
8
10
10 5
Friction Ratio (%)
Job No: 9402 Date: 27/08/11
CPT No: CPTu014 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal
Location: Rosemerryn, Edward St, Lincoln

McMILLAN


rwise
MDS


PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

10

. (MPa) Type Liq Dr (%) Su (KPa)
0 0 10 20 30 40 50 0 20 40 60 80 O 40 80 120 160 200
ES ] —
<>
[ P //>
e — \[>
° ]
—_— <//
]| — a1 ||
=
4 I
6
8
10 5 0
Friction Ratio (%)
Job No: 9402 Date: 27/08/11
CPT No: CPTu015 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal

Location: Rosemerryn, Edward St, Lincoln

McMILLAN


rwise
MDS


PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

10

. (MPa) Type Liq Dr (%) Su (KPa)
0 10 20 30 40 50 0 20 40 60 80 O 40 80 120 160 200
0 — T — \2
I . T
L
I //
—_— ]
| | \\\
2 \\
il T
4
6
8
10 5 0
Friction Ratio (%)
Job No: 9402 Date: 27/08/11
CPT No: CPTu016 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal
Location: Rosemerryn, Edward St, Lincoln

McMILLAN


rwise
MDS


10

PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

. (MPa) Type Liq
10 20 30 40 50
T+ .
|
I
ainll |
I
D
10 5 0
Friction Ratio (%)
Job No: 9402 Date:
CPT No: CPTu017 Operator:
Project: FH C/o Aurecon Remark:
Location: Rosemerryn, Edward St, Lincoln

Dr (%) Su (KPa)
0 20 40 60 80 O 40 80 120 160 200
T
/>
|
\
<\\>

27/08/11
J. Kendrick

Effective Refusal

McMILLAN


rwise
MDS


PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

. (MPa) Type Liq Dr (%) Su (KPa)
0 10 20 30 40 50 0 20 40 60 80 O 40 80 120 160 200
0 —
] ]
= TR
|
d.|
<<
2 - I
. I
P ////
/-
<\\ — — |
I
LB | _
4 B _—
] | — =1 | |
| - <
™ I N N I
]
V| T
1| I
B . I ——
- I -
6 \\ R — A A — —_
8
10
10 5 0
Friction Ratio (%)
Job No: 9402 Date: 27/08/11
CPT No: CPTu018 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal
Location: Rosemerryn, Edward St, Lincoln

McMILLAN


rwise
MDS


PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

10

. (MPa) Type Liq Dr (%) Su (KPa)
0 0 10 20 30 40 50 0 20 40 60 80 O 40 80 120 160 200
<>,_———« I
- \?
B 3
I | C\\
I R ]
2
I |
Bty . 4\\\
b -
a1 |
| I
. . _
] T
4
6
8
10 5 0
Friction Ratio (%)
Job No: 9402 Date: 27/08/11
CPT No: CPTu019 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal

Location: Rosemerryn, Edward St, Lincoln

McMILLAN


rwise
MDS


PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

. (MPa) Type Liq Dr (%) Su (KPa)
0 10 20 30 40 50 0 20 40 60 80 0O 40 80 120 160 200
0 7 — —]
S
B T B
/)
= all
2 |
I >
] /l/
B ~L |
S| | — | | |
I <’/
I
I E
. iy
4 —
6
8
10
10 5 0
Friction Ratio (%)
Job No: 9402 Date: 27/08/11
CPT No: CPTu020 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal
Location: Rosemerryn, Edward St, Lincoln

McMILLAN


rwise
MDS


PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

. (MPa) Type Liq Dr (%) Su (KPa)
0 0 10 20 30 40 50 0 20 40 60 80 0O 40 80 120 160 200
= | — —
AT I 7
T _—
]
- — \\
— |
LB T T
2 . =1
— [ ] —
4
6
8
10
10 5
Friction Ratio (%)

Job No: 9402 Date: 27/08/11

CPT No: CPTu021 Operator:  J. Kendrick

Project: FH C/o Aurecon Remark: Effective Refusal

Location: Rosemerryn, Edward St, Lincoln

McMILLAN


rwise
MDS


PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

. (MPa) Type Liq Dr (%) Su (KPa)
0 0 10 20 30 40 50 0 20 40 60 80 O 40 80 120 160 200
] |
I N L
| — | //
| ——— —
2
4
6
8
10
10 5 0
Friction Ratio (%)
Job No: 9402 Date: 27/08/11
CPT No: CPTu028 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal
Location: Rosemerryn, Edward St, Lincoln

McMILLAN


rwise
MDS


PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

. (MPa) Type Liq Dr (%) Su (KPa)
0 0 10 20 30 40 50 0 20 40 60 80 O 40 80 120 160 200
—F —
I ]
— 1=
l\\ I =
== o i
2 . I j
— ///
I
< | I
B I
b | S
771 .
4 _—_—
I —
— — <:>
— //_/>
.
1 — \
I T
|| <\\
) 1 ) N

8
10
10 5
Friction Ratio (%)

Job No: 9402 Date: 27/08/11
CPT No: CPTu029 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal
Location: Rosemerryn, Edward St, Lincoln

McMILLAN


rwise
MDS


PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

a. (MPa) Type Liq Dr (%) Su (KPa)
O0 10 20 30 40 50 0 20 40 60 80 O 40 80 120 160 200
. 11T
L — -
— /:7
2 \ [ ]
— A | — —
4
6
8
10
10 5 0
Friction Ratio (%)
Job No: 9402 Date: 20/09/11
CPT No: CPTu033 Operator: B. Powell
Project: FH C/o Aurecon Remark: Effective Refusal

Location: Rosemerryn, Edward St, Lincoln

McMILLAN



PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT

a. (MPa) Type Liq Dr (%) Su (KPa)
0 10 20 30 40 50 0 20 40 60 80 O 40 80 120 160 200
0 —— — —
<\ I \\
™ e
—
o
) il
b
2 — | |
1 L
I T N
| | | — 1
el
\
4
6
8
10
10 5
Friction Ratio (%)
Job No: 9402 Date: 20/09/11
CPT No: CPTu034 Operator: B. Powell
Project: FH C/o Aurecon Remark: Effective Refusal

Location: Rosemerryn, Edward St, Lincoln

McMILLAN























































































































































































































































































































































































1.40

-10

-11

-12

-13

-14

<— Depth in mto reference level (NZL)

-15

—— Coneresistance (qc) in MPa ——>

<— Friction ratio (Rf) in %

2 4 6

8

10 12 14 16 18 20

] G.L.:000m NZL

2.3

V1

2.8

34

35

=
=

3.8

4.1

Wﬂwﬁ’wﬁ

ru2 24
<17
t 225 cm?

15

cm?

0.10

0.20

0.30 0.40 0.50

— Sleewe friction (fs) in MPa —

Inclination (1) in degr

DCN DRILLING LTD
D274 735 011

Testaccording ASTM Standard D 5778-07

Project : Rosemerryn Subdivision

Location: Lincoln

Date : 30-9-2013

Cone no. : S15CHIP.S12008
Projectno.: 224464

cPTno. :Cptl | 115




1.40

-10

-11

-12

-13

-14

<— Depth in mto reference level (NZL)

-15

—— Coneresistance (qc) in MPa ——>

<— Friction ratio (Rf) in %

2 4 6 8 10 12 14 16 18 20

22

2.6

] G.L.:000m NZL
~—~
E
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3.1

3.2

35

TR aRNENY,

35

ru2 24
<17
t 225 cm?

15

cm?

0.10 0.20 0.30 0.40 0.50

— Sleewe friction (fs) in MPa —

Inclination (1) in degr

DCN DRILLING LTD
D274 735 011

Testaccording ASTM Standard D 5778-07

Project : Rosemerryn Subdivision

Location: Lincoln

Date : 1-10-2013

Cone no. : S15CHIP.S12008
Projectno.: 224464

CPTno. :Cpt2 | 115




1.40

—— Coneresistance (qc) in MPa ——>

<— Friction ratio (Rf) in %

N

4 6

8 10 12 14 16 18 20

] G.L.:000m NZL
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4.1

48
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54
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N
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<1 0.10
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15
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— Sleewe friction (fs) in MPa —

Inclination (1) in degr

DCN DRILLING LTD
D274 735 011

Testaccording ASTM Standard D 5778-07

Project : Rosemerryn Subdivision

Location: Lincoln

Date : 30-9-2013

Cone no. : S15CHIP.S12008
Projectno.: 224464

CPTno. :Cpt3 ‘ 1/15




1.40
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<— Depth in mto reference level (NZL)

-15

—— Coneresistance (qc) in MPa ——>

<— Friction ratio (Rf) in %

N
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DCN DRILLING LTD
D274 735 011

Testaccording ASTM Standard D 5778-07

Project : Rosemerryn Subdivision

Location: Lincoln

Date : 1-10-2013

Cone no. : S15CHIP.S12008
Projectno.: 224464

cPTno. :Cptd | 115




1.40
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-11

-12
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<— Depth in mto reference level (NZL)

-15

—— Coneresistance (qc) in MPa ——>

<— Friction ratio (Rf) in %

2 4 6 8 10 12 14 16 18 20

] G.L.:000m NZL

25

3.2

\
= i

3.6

3.7

4.0

ST TR [

ru2 24
<17
t 225 cm?

15

cm?

0.10 0.20 0.30 0.40 0.50
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Testaccording ASTM Standard D 5778-07

Project : Rosemerryn Subdivision

Location: Lincoln

Date : 30-9-2013

Cone no. : S15CHIP.S12008
Projectno.: 224464

CPTno. :Cpt5 ‘ 1/15




1.40

—— Coneresistance (qc) in MPa ——>

<— Friction ratio (Rf) in %
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DCN DRILLING LTD
D274 735 011

Testaccording ASTM Standard D 5778-07

Project : Rosemerryn Subdivision

Location: Lincoln

Date :1-10-2013

Cone no. : S15CHIP.S12008
Projectno.: 224464

CPTno. :Cpt6 ‘ 1/15




1.40

—— Coneresistance (qc) in MPa ——>

<— Friction ratio (Rf) in %
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DCN DRILLING LTD
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Testaccording ASTM Standard D 5778-07

Project :

Location: Lincoln

Rosemerryn Subdivision

Date : 30-9-2013

Cone no. : S15CHIP.S12008
Projectno.: 224464

CPTno. :Cpt7 | 115




—— Coneresistance (qc) in MPa ——> <— Friction ratio (Rf) in %
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[ ]
aurecon Client: FULTON HOGAN LAND DEVELOPMENT TPO7
Kot 2 Lo Project Name: ROSEMERRYN FARM SUBDIVISION
Crenuren 5140 Location: SEE PLAN
oo raame ssamsss  PTOjECt Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 6/09/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559471 m Date Completed: 6/09/2011 Input by: LFS
Test Pit Dimensions: Northing: 5168052 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
E o @ 2 =
— ~ 173 S
El gzl 2| 5 | s =
g £ 3 2 s 52 Soil Description 2
®© - Q. Z ao ©
a n | g o g g o
< < —
gl 0| & s g
[ZANIZRN TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
i & Y, plasticity. Sand fine grained.
- - 025
SAND; Brown. Loose. Moist. Sand fine grained.
05
1.0 — L% - - - - -
) y Shear vane at SILT; Grey with orange brown mottling. Very stiff. Moist. Non plastic.
X X 59/30kPa
X X
X X
X X
X X
X X
X X
15 X X | shear vane at
X X 1.5m:
X X | 41/30kPa
20 —
2.20
SAND with minor silt; Light blue grey. Medium dense. Saturated. Sand fine
grained.
25
3.0 — 3.00
) SILT with minor peat inclusions. Light blue grey. Wet. Low plasticity.
3.30 . . _—
* X SILT; Light blue grey. Stiff. Wet. Low plasticity.
35 - ! X X 350
N End of Test Pit at 3.5m (GW Reached)
40 —
45

Last Generated: 27/10/2011 5:55:40 p.m.

Remarks:

Groundwater reached @ 3.5m

Logged by: LFS
Input by: LFS
Checked by: JSM
Verified by:  JK

Sheet 1 of 1

ed 27020

CHCHDATATEMPLATENOY 20I0.CD T asiCene

B Datatemola

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY MARCH 2011.GEB;



Lasl Geseraled: 20/04/2011 101,35 am,

aurecon

Aaumian Py 2e8IEr Lered
ilnit ¥, 750 Susadien R

P B 1001

Theiztshurrh P42

Client:

FULTON HOGAN LAND BEVELOPMENT

Proiect Name: ROSEMERRYN
Location: SEE PLAN

TPO8

wammonen T e Project Reference: 224464 Sheet 1 of 1
Eriih: chdsichioehBap, 8106 ghap com
TEST PiT INFORMATION CO-ORDINATES NiA Dale Started: 10012041 logged by LFS
Excavalor Type: 30¢ Excavator Easting: 1559549 m Dale Completed: 8/008/2011 Inpul by LFS
Test Pil Dimensions: Marthing: 5168238 m Checked by JSM
Contracior: Fulton Hogan Ground Level NA Varlfied by JK
] T o F 2 —_
—_ = 3 £
Ejeiel 2| 0 04 T
& E a 4 & 3T Soil Description ]
o b =Y = Iy § @
a w | B 8 5 H e
g9 & ] :
RIS TOPSOIL sitt with trace sand and ocsaisional rootlets; Dark brown. Firm,
PRy Moist. Low plastcity. Sand fine grained,
\‘.-f;' '\.\.-’; N (]
RN Grravelly SAND, Brown. Loose. Molst. Gravel fine to medium grained, sub
1 rounded, Sand medium grained.
0.5 =
ERV
15
20 e i ; ; T
Sandy GRAVEL; Brown. Loose. Moist. Gravel fine to medium grained, sub
1 rounded. Sand medium grained.
285
30 -
35 S
3497
End of Test Pit at 3.6m (GW Reached)
4.0 -
45 -
j
Logged by: LFS
Remarks: 99 ¥

Groundwater reached @ 3.6m

input by: LFS

Checked by: JSM

Verified by:  JK

Shaet 1 of 1

Y

Dk i1

Crasbase File: TEST PITS.GRY, Librany: COPY OF CHCH LIBRARY MARGH 200G Dol arip



Lant Genpeated: 802011 $918: 3 a.m,

Clisnt  FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN

lL.ocaticn. SEE PLAN

TP10

Verified by: UK

e o st Project Referance: 224464 Sheat 1 of 1
TEST PIT INFORMATION CO-ORDINATES NiA Date Sarted:  B/OSDT Logged by, LFS
E tor Typa: 3HC Easiing: 1555602 m Data Completod; 002011 putby  LFS
Tost Pit Dimensions: Horthing: 5188105 m Chechked by, JSM
Contractor,  Fulton Hojan Gronsnd Lavel: MA _ ) Verfied oy 0K
E S % =
— = % E
elslzl & 2 | 4 <
£ £ |8 £ 5 it Saill Dascription 2
T8 18| B [ g b
RN TOPSCIL SE.T with trace sand and cecaisionat rootiets; Dark Frown. Firm,
s :\r by Maist. Low plasticlty, Sand fine grained.
SRV
] LUV B 0.8
0.5 G s SILT; Gray with orangle brown moting, Very stiff. Malst, Non plasiic.
1o 2P
0
10— - SAND; Brown. Loose Io medium dense. Molst Medium grained.
IR 10
R SILT; Light grey. Soft. Moist. Low plasticity.
E: . x ) E
15 - * x * ]
* ] 2 N X Y ?ﬁéﬂ;wm ]
" » B BPe
4 b4
M x
k.3 x
o E3 »
N . ® 200
29 Nl S e wt SAND with minor silt; Blue grey. Medium dense. Saturated. Fine grafed. Low
1 i oSk piasticity.
P ix
LV ' PEAT siity with some roots, Light blua gray. Wet. Low plasticity.
E3 *® i
25 o
X 3
L] LR
M ox =
o w
o x
J x o
10 — 5 \ﬁ; % * £y ;
’ po i 3% 21 GRAVEL sandy with race silts; Grey, Loose. Wet. Fine to medium grained.
: T ~\Non plastic. Wl graded.
§ B*{C;‘;f GRAVEL sandy with trace silts; Light brown orange. Loose, Wet. Fine to
i 22, medium gralned. Non plastic. Well graded. I
End of Test it a1 3.3m (GW Reached)
35 A
4.0 —
45
. Logged by: LFS
Remarks: Input by; LFS
Mo grouncwater encolintered Chacked by, JEM

Sheetdoft

Dalabagy File: TEST PITS.GRJ, Ltvary: COPY OF CHOH LIBRARY MARUH 2011.01LB. Dot oRpialer L HoH



l.ast Generated: 29090011 100142 am.

4

aurecon Ciient:
Project Name: ROSEMERRYN
Location: SEE PLAN
Project Reference; 224464

fuwirmcmty [Pi Femimnd] Liriskes]
nit 1, 154 Upivernsh Ad
FQ OO 1061

T Endiend] Telephonn #5413 355 Q121
Uk UECONTUREDN  Fenned =G4 3 3TR SE5S
Ernak: cnistThinehian guresong ioup oo

FULTON HOGAN LAND DEVELOPMENT

TP11

Sheet 1 of 1

TESY PIT INFORMATION
Exgavator Type: 3t Excavator
Test Pit Dimenstons:

Contractor:  Fuiion Hogan

CO-ORDINATES N/A
Easling: 1550641 m
Northing: 5168197 m

Ground Level: NA

Date Starled: FIOB2014
Dale Cofnpleted:  7/09/2011

Inigant

Logged by LFS
by: LFS
Checked by JSM
Varified by:  JK

’g oS = 2 —
- — kA E
& & B 5 § o 'E’ -
= 2 & o 2 $s - - 5
& E | 5 z 3 se Soil Description 2
§19 | & 2 : T4 &
5 ¢ i B i
v :-_f‘ i TOPSOIL SILT with trace sand and occaisional rootiets; Dark brown. Firm.
AR Moist. Low plasticity. Sand flne grained.
] \J-f/. '\.‘--f;.- A .
: SAND: Brown with orange motiling. Loose. Moist. Sand fine grained.
9.5
1.0 —
15
- L0
20 Siity SAND: Dark groy. Loose. Moist. Sand fine grained.
25 _: 280 ;
’ SILT; Dark grey blue. Soft. Wel. Low plasticily.
Fa
30 £nd of Test Pit at 2.9m (GW Reached)
35 -
4.0
45

Rermnarks:

Groundwater reached @ 2.9m

Logged by:
input by:
Checked by
verified by,

LFS

LFS

JSM
JK

Sheet 1 of 1

{Datsbase Filg: TEST PITS.GRL Library: COPY OF CHOH LEBRARY MARCH 2011.GLE, Data lemplate: GH



Lagt Gensrated: 25087011 0:01:44 a.m,

aurecon

Aurpzon | M Zoalaed) Limeed
1delt & 150 Cavaridich R4

PO B0K 108

Cl Inghuith B14C

Client;

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN

L ocation: SEE PLAN

TP12

e o L wimeun  Droject Reference: 224464 Sheet f of 1
Emml; cheischutchifiep amacongregs com
TEST PIT INFORMATION CO-ORDINATES NA Dale Started:  8/00/2011 Logged by:
Ewcavalnr Type, 30 Excavator Easting: 559080 m Date Completed:  8/00/2811 nput by:
Test Pit Dimensions: Narthing: 5TBHZED m ’ Checked by:
Coofractor.  Fulton Hogan Ground Level: NA . B | Werified by:
E 2 % z
E| e |3 g 2 . r; %
—_ o
s | £ |8}t 2 § 38 Soit Description g
a 0 =3 = is ]
g o 5 & 5 & -
O o & & g =
g [ 5 133
JEAVE TOPSOI ST With trace sand and tccaistonal rectlets; Dark brown. Firm,
TI Moist. Low plasticity. Sand fine grained.
i 9.3 . . .
SAND with some silt, Brown. L.oose {0 mediuny dense. Moist. Sand fine
1 grained.
05 -
' Sandy GRAV_EL_; Light grey. Loose to medium dense. Moist. Gravel fine to
o medium grained, sub rounded. Sand mediym__g‘_rained._ _
1.6 — Sandy SILT: Light brown. Firm. Wel, Low plasticly. Sand fine grained.
150
Sandy GRAVEL; Light grey. Loose to medium dense. Moist. Gravel fine to
medium grained, sub rounded. Sand medium grained.
15 -
2.0 —
25 -
J 250
30 End of Test Pit at 2.9m (GW Reached}
35
4.0 -
4.5 -
. Loggedby: LFS
Remarks: Input by: LFS
Groundwater reached 2.9m Sgﬁg;e{gdb?: jﬁM
Sheet 1of 1

B F AN PP 0 WA, BT PP A Y T W4 g AT T

o T AT AT

Database File: TEST PITS.GPY, Library: COPY OF CHUH LIBRARY MARCH 2011 GLE. Data template: CH



Lact Generated: 26:03/2014 101 A8 am.

®
aurecon Client  FULTON HOGAN LAND DEVELOPMENT TP1 5
fatece [t oy it Project Name: ROSEMERRYN :
B 3140 Location: SEE PLAN
wommrgonam T asmons FTOJ@CE Reference: 224464 Sheet 1 0f 1
Exal” hnsschurohiEng. nuTecor grods ool B
TEST #IT INFORMATION CO-ORDIRATES N/A Dele Starfed:  7/09/2011 Logged by:  LFS
Excavator Type: 30t Excavalot Easting: 1569733 m Dale Completed:  7/8/2011 Inpul by: LFS
Test Pit Dimensions: Northing: 5168158 m Checked by: J8M
Gandractor:  Fuiton Hogan Ground Level: NA, Verffiedby:  JK
! —
1 £ o 2 a -
Tl e B 3 & R E
- T = o @ E; & ) N 5
£ 1 E 9 = 5 B Soil Description 2
o @ o a = &3 T
@ [+ S o i & 5
e 5| O 2 2 B
; 5] 2 it
TEE TOPSOIL SILT with frace sand and occaisional rootets, Dark brown, Eirm,
TNy o Moist. Low plasticity. Sand fine graingd.
SAND; Grey with orange brown mottling. Loose. Moist. Sand fine grained.
0.8
10 —f xx a0 ! . _
] v x SILT; Dark grey. Soft. Moist. Low plasticity.
» x b3 w
» =
* =
hs =
1 hs k4
1.5 I * x * x ‘
x * 3
® = d
® X i
* = H
* N = N %
x x > x -
2.0 o % x i
Y kb
A S B _ 7
AL .o GRAVEL with some sand; Grey and dark orange brown. Dense, Wet to B
\saturated. Gravel fine grained, rounded to sub-rounded. Sand fing grained. o
1 End of Test Pit at 2.3m (GW Reached) 5
25 i
=
k3
5]
G
30 — @
o
(=3
&
£
[}
%
35 o]
é
xI
2
o
3
] 4
4.0 — ®
]
wd
I
]
I
i
L
J el
45 - &
. 5}
L]
d
&
=
=
&
&
£
[+ %
e Logged by: LFS &
Remarks: input by: LFS E
Tree roots @ 1.5m Checked by: JSM T
Groundwater reached 2.3m Verified by:  JK %
2
.
i Sheet 1 of1 a




aurecon

Aurecon (New Zealand) Limited
Unit 1, 150 Cavendish Rd

PO BOX 1061

Christchurch 8140

Client: FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN FARM SUBDIVISION

Location: SEE PLAN

TP19

Last Generated: 27/10/2011 5:55:42 p.m.

wmareongepcom  raeme s maees  PTOj€Ct Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 6/09/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559747 m Date Completed: 6/09/2011 Input by: LFS
Test Pit Dimensions: Northing: 5167935 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
E o @ 2 =
_ — @ S
Elelg| 2| % | % <
~= o ) 09 . P
£ £ . 2 & 3 Soil Description 2
o > SE
© - Q. - ao g
a S g g g o
< o 5 5 o
= o
QL’/ Al TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
lir Y1\l plasticity. Sand fine grained.
\.\./,. '\.\./,.. R 0.30
* X SILT; Light brown. Soft. Moist. Low plasticity.
05 o “x T x
X X
X X
X X
X X
X X 0.80
SAND with minor silt; Light brown. Loose to medium dense. Moist. Sand fine
grained.
1.0 — L0 - - - - - - —
) SILT with minor sand; Grey with brown mottling. Stiff. Moist. Low plasticity.
Sand fine to medium grained.
15
1.70
s SILT with some peat inclusions; Light blue grey. Wet. Low plasticity.
SAND; Blue. Loose to medium dense. Wet. Fine grained.
20 — 2.00
’ SAND; Brown. Loose to medium dense. Wet. Fine grained.
25 H
2.80
End of Test Pit at 2.8m (GW Reached)
3.0 —
35 o
40 —
45 A
Remarks: Logged by: LFS

Tree branch @ 1.8m

Groundwater seepage @ 1.7m

Tree root @ 2.5m

Groundwater table reached at 2.8m

Input by: LFS
Checked by: JSM
Verified by:  JK

Sheet 1 of 1

ed 27020

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY MARCH 2011.GLB, Data template: CHCH



Last Generated: 2H0W2011 HED1.528 a.m.

aurecon

Fuitecon (Mies Eknlard) Ladted
Lt 1, V50 ek fel
PO RON 1081

Client.  FULTON HOGAN LAND DEVEL.OPMENT
Project Name: ROSEMERRYN TP20
.ocation: SEE PLAN

g:s!z::»:;mm Talnpnons 54 1 366 0851 3 .
ssegupan | i 109505 Projiect Reference: 224464 Sheet 10f 1
Emusi’. dxighhurdJino swhucooqmyy com
TEST PIT INFORMATION CO-DRDINATES NiA Dale Statted: 60812014 toggedby. LFS
Excavator Type: 30t Excavator Easting: 1559784 ni ‘Dale Complsted:  6/08/20%1 fnpul try: LFs
Tes| Pit Dimensions: Norhing: 5168027 m Checked by: JSM
Contractor Fulloh Hogan Ground Level: A ’ o ____\_{(_ariﬁéd'by: JK
B @ £ =
gl ez & 2 |0 £
1 213l 2 2 33 N 5
£ E g = @ 58 Soil Description ]
<N 3] - 2 = o g a
2 “ ] o a % B
0 T & 2 2 2
g i & i
RN TOBEOI. ST with trace sand and occalsional rGotets, Bark brown. Firm.
TRDARYY Moist. Low plaglicity. Sand firie grained.
okl o, o . . .
- SAND with minor silt; Brown. Loose to medium dense. Moist. Sand fine
] o, JTaINEd,
05 - Sitty SANG; Grey with orange brown meltling. Loose to medium dense. Moist,
Sand fine grained.
1.0 —
15~
R 200 _ — , - —
' SILT with tree roots: Grey with brown motiling. Soft. Wet. Low plasticity.
b4 A
.4 e
k4 |
.4 x
b x x
25 e x
o x ®
4 »
» b4 -
ke ®
e L 5 W . .
R Gravelly SAND; Grey. Loose. Wet. Sand fine to medium grained. Gravel
1 v i o, Miedieam to coarse grained and sub rounded.
30 = End of Test Pit al 3m (GW Reached)
35 A
4.0 —
45
. Logged by: LFS
Remarks: nputby:  LFS
Groundwater table reached at 3.0m Sh?;kgdbbyi jﬁM
erifled by
Sheet 1 of 1

AT T A

Dalabase Filen TEST PITS.GRU. Library: CORY OF CHOH LIBRARY MARCH 2011.GLE, Dala lemplate: EHEH



0:02:00 a.m.

aurecon

A jblew: Zealand) L imided
Lk 4, 160 Cavmad b Rl

PO RO F0RT

Thisknurh 44D

Client: FULTON HOGAN LAND DEVELOPMENT TP21
Project Name: ROSEMERRYN
Location: SEE PLAN

e T s PrOjEC! Reference: 224464 Sheet 1 of 1
Emeg: crrinlchord wun v o g
TEST PIT INFORMATION CO-ORDINATES N/A Date Staned:  9/0SI2011 Logged by, LFS
Excavator Type: 30t Excavator Easting: 1559825 m Date Completed: 20872011 fnpnt by LFS
Tasi Pit Dimensions: Northing: 5168119 m Checked by JSi
Caontractor:  Fufton Hagan Grownd Level- MN/A Vorfed by:  JK
E en & % =
s e £
Elzglz) 2| & | & =
ot = 5 3o i ipti 2
% i g - £ $ B Soil Description =
g, 2 |8 B 3 § 3
© B £ 5 u
§ o
TSN TOPSOIL SiET with trace sand and occaisional rootiets: Dark prown. Firm,
| . Moist. Low plasticity. Sand fine grained.
: SAND; Grey with orange brown mottiing. Loose. Moisl. Sand fine grained.
0.5 A
- L]
10 S SILT; Dark grey. Soft. Moist. Low plasticity.
' i * " x M
* »
ko »
» k-
1.0
18 Silly SAND; Dark blue grey. Loose to medium dense. Moist. Sand fine
grained.
20 —
a0
Gravelly SAND,; Grey and dark oianga brown. Dense. Wet {o saturated,
a0 Gravel fine grained, rounded to sub-rounded. Sand fine grained.
25 1 End of Tast BF a1 2.5m [OW Reached)
30 —
385 -
4.0 —
45

Logged by: LFS
Input by: LFS
Checked by:  JSM
Veriflied by:  JK

Sheet1of 1

" Cabe Y Chn i e

{alabase Fig: TEST PITS.GRY. Library: COPY OF CHCH LIBRARY MARCH 2011, GLB. Data template: CHOH DATA TEM
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f.ast Generatod: 28091 102 a.m.

aurecon

Aurecor (e Decend) Limsed
Sl 1, 15D Carndeh R

70 POy 105k
Lheginuneds 8145

Client: FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN
t ocation: SEE PLAN

TP22

e e T e Project Reference: 224464 Sheet 1 of 1
Ermad ikl nchiTieg,aaccongroup.com
TEST PIT INFORMATION CD-ORDINATES N/A Dale Started: 9032011 Logged by:  LFS
Excavatar Type: 301 Excavator Easing: 1550864 m Date Completed: 092011 input by: LFS
Tesl Fit Dimensions: Northing: 5168ztt m Checked by: JSM
Coniractor:  Fulion Hogan Ground Level: NA Verified by: K
T
E =3} & £ =
— — [ E
Elg iz 20 ¢ 1 4% =
2] @ L ey g :
£ £ _E,,'j £ s 13 g Soil Description %
& L 9 1 g g § | % &
] B o & B T
' =
-] TOPSOH. SELT. with {race sand and Qc:gaisiona'i"motiats; Dark broven, Firm.
[y . Moist. Low plasticity. Sand fine grained.
SAND: Grey with orange brown mottling. Loose. Moist. Sand fine grained.
05
1.0 —
15 -
2.0 -
.2.30 . i . - . . .
GRAVEL wilh some sand; Grey with trown sand. Dense. Wel 1o saturated.
l Gravel fing fo migdium grained, rounded to sub-rounded. Sand fine grained.
25
M
2.0 End of Test Pit at 2.9m [GW Reached)
35
4.0 —
4.5 -
. Logged by:  LFS
Remarks: nput by: LS
No groundwater encountered Sgﬁgzgdbt;-y: jim
Sheet 1 of 1

Iotabase File: TEST PITS.GRJ, Ubrary: COPY OF CHCH LIBRARY MARCH 7011, GLE, Data template CH




aurecon

Aurecon (New Zealand) Limited
Unit 1, 150 Cavendish Rd

PO BOX 1061

Christchurch 8140

Client: FULTON HOGAN LAND DEVELOPMENT

Project Name: ROSEMERRYN FARM SUBDIVISION
Location: SEE PLAN

TP23

Last Generated: 27/10/2011 5:55:42 p.m.

oo raame ssamsss  PTOjECt Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 9/09/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559684 m Date Completed: 9/09/2011 Input by: LFS
Test Pit Dimensions: Northing: 5167528 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
€ o @ 2 —
— — @ 3 S
El g || ¢ A <
-~ roh o 15} 09 . P
£ £ . = & 3 Soil Description 2
o > SE
®© - Q. Z ao ©
a S g g g o
< o 5 5 o
= o
QL’/ Al TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
lir Y1\l plasticity. Sand fine grained.
0.40
. SAND; Dark grey. Loose to medium dense. Moist. Sand fine grained.
1 0 pu— [ - 1.00
) NZENIZN Silt with some peat inclusions. Light blue grey. Soft. Wet. Low plasticity.
ZNTZNLY)
NIZENIZN
ZNTZNLY)
1.50
15 SAND; Brown. Loose to medium dense. Moist. Sand medium grained.
1.70
SAND; Grey. Loose to medium dense. Wet. Sand medium grained.
20 — 2.00
’ Silty SAND; Grey. Loose to medium dense. Wet. Sand medium grained.
25 H
2.70
Silty SAND with tree roots; Light blue grey. Medium dense. Wet. Sand fine
grained.
3.0 —
35 o
4.0 — 4.00
: End of Test Pit at 4m (Pit Collapse)
45 A
Remarks: Logged by: LFS

Tree roots @ 1.0m
Tree roots @ 3.0m

No groundwater encountered

Input by: LFS
Checked by: JSM
Verified by:  JK

Sheet 1 of 1

ed 27020

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBR.



aurecon

Aurecon (New Zealand) Limited
Unit 1, 150 Cavendish Rd

PO BOX 1061

Christchurch 8140

Client:

FULTON HOGAN LAND DEVELOPMENT TP24

Project Name: ROSEMERRYN FARM SUBDIVISION
Location: SEE PLAN

Last Generated: 27/10/2011 5:55:42 p.m.

oo raame ssamsss  PTOjECt Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 9/09/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559762 m Date Completed: 9/09/2011 Input by: LFS
Test Pit Dimensions: Northing: 5167712 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
E o @ 2 =
— — @ 3 S
Ele | 3| 5 | s z
-~ roh o 15} 09 . P
= g et = 3 e Soil Description 2
[=5 < — [} 2 £5 ©
o () 9] © 4 5 >
o ] n 2 c @
gl 0| & s g
QL’/ Al TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
AT - plasticity. Sand fine grained.
X ) Sandy SILT; Grey with orange brown mottling. Stiff. Moist. Low plasticity. Sand
fine grained.
0.5 1 ~A Shear vane at
. 0.5m:
| 104/18kPa
1.0 — °| shear vane at
| 1m:
44/27kPa
15 1 ‘| Shear vane at
1.5m:
.| 30/27kPa
20 — 2.00
’ Sandy SILT with tree roots; Dark blue grey. Stiff. Saturated. Low plasticity.
Sand fine grained.
25
3.0 —
3.10
SAND; Brown. Loose to medium dense. Saturated. Sand medium grained.
35 H
3.80
End of Test Pit at 3.8m (GW Reached)
40 —
45
) Logged by: LFS
Remarks: Input by: LFS
Groundwater encountered @ 3.8m Ch(?(?ked by: JSM
Verified by:  JK
Sheet 1 of 1

ed 27020

CHCHDATATEMPLATENOY 20I0.CD T asiCene

SCHOOICIE Datatemnla

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY MAR



aurecon

Aurecon (New Zealand) Limited
Unit 1, 150 Cavendish Rd

PO BOX 1061

Christchurch 8140

Client: FULTON HOGAN LAND DEVELOPMENT TP25
Project Name: ROSEMERRYN FARM SUBDIVISION
Location: SEE PLAN

Last Generated: 27/10/2011 5:55:42 p.m.

wmareongepcom  raeme s maees  PTOj€Ct Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 6/09/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559840 m Date Completed: 6/09/2011 Input by: LFS
Test Pit Dimensions: Northing: 5167896 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
E o @ 2 =
— ~ 173 S
Ele || 2| % | &5 H
~= o ) Q0 . P
£ £ . 2 & 3 Soil Description 2
o > SE
®© - Q. Z ao ©
8| v | g| ¢ ; 5 o
© < < —
; o %) 2 L
QL’/ N TOPSOIL with some rootlets and minor silt; Dark brown. Moist. Low plasticity.
iy
\.\./,. '\.\./,.. R 0.30
* X SILT; Light brown. Firm. Moist. Low plasticity.
05 o “x T x
X X
X X
X X
X X
X X 0.80
: SAND with minor silt; Light brown. Loose to medium dense. Moist. Fine
grained.
1.0 —
1 5 _ 1.50
) SAND with some silt; Grey with orange brown mottling. Loose to medium
dense. Wet. Fine grained.
20 — 2.00
’ SILT; Light blue grey. Soft. Wet. Low plasticity.
25 - 2550
) SAND; Reddish brown. Loose. Wet. Sand medium grained.
2.80
End of Test Pit at 2.8m (GW Reached)
3.0 —
35 o
40 —
45 A
) Logged by: LFS
Remarks: Input by: LFS
Groundwater seepage @ 2.2 Sh(??kgdbb)ﬂ jEM
erified by:
Sheet 1 of 1

ed 27020

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY MARCH 2011.GLB, Data template: CHCH



Lasl Generated: 6102011 1:-18:52 am,

aurecon Client:

Baxocin | bt TaaleanL It
Ay, LS Svendizh Ry

FULTON HOGAN LAND DEVELOPMENT

Project Name: ROSEMERRYN

TP26

PR B

ot o Locatiori. SEE PLAN
o eman e e Projact Reference: 224464 Sheet 1 of 1
Baunil:  ChrisihurehTED Bl se0Am oo sone ) .
TEST PIT INFORMATION I CO-DRDINATES NiA Dale Started: 2092011 Loggedby:  LFS
Excavator Type: 301 Excavator I Easting: 1568817 m Dale Compleled: 90852011 nput by: LFS
Test Pit Dimensions: | MNorhing: 5168080 m Checked by, ISM
Cantractor  Fulton Hogan f Ground Level NiA Werfied by
£ o a 2 =
_ - & i =
£ o @ 5 i b =
— il g Qo @ § g - o g
% E 3 £ z - Soil Description =
8 | 9 | & g 5 3 B
g0 &) 2 E
RUSRUZS TOPSOIL SILT with race sand and occaisional rootlets; Dark brown. Firm,
AT - Moist. Low plasticity. Sand fine grained.
] “ x-._'*.“_-;. Sandy SILT, Brown. Fim, Moist. Low plasticity. Sand fine grained.
]
I
05 - x x '><.. k Stm_a—:‘uan;at
1 O B
g g T sntiva
G e
QEC . .- - - . . DI
SAND,; Brown with orange mottiing. Loose to medium dense. Moist. Sand fine
grained,
1.0 —
15 -
T8
SAND with some silt, Dark blue grey. Loose o medium dense, Wet, Sand fine
., Fréined.
20 SILT with some tree roots; Dark biue grey. Soft. Wet. Low plasticity.
25 _ [ 23 N
’ Gravelly SAND; Grey and dark orange brown. Dense. Wet to saturated.
Gravel fine grained, rounded to sub-rounded. Sand fine grained,
287
End of Test Fit al 2.8m (W Reached)
3.0 —
35 A
4.4 -
45 4
) Logged by: LFS
Remarks: input by: LFS
No groundwaler encountered Checked by: JSi
Verified by:  JK
Sheet 1 0f %

Database File: TEST PITS.GRY. Library: GOPY OF CHOH LIBRARY MARCH 2011 GLE. Data tamplate: GHOH



Lasl Genergled: 20/00/2011 1002115 am,

aurecon

Aewacon [(New Taaland) Linitsc

Ured 1., 15 Cinvendizh R

i B 1

Cintchrarch 2149

HNow Zealend Tatprrre: 1Be 3 1540 NB2T
AU AT M T Facrimila ~&d 3 179 SRS
ErMI. gt T e ML i e T SO

Client:

FULLTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN

Location: SEE PLAN

Proiect Reference. 224464

TP27

Sheet 1 of 1

TEST PIT INFORMATION
EXSSVAior Type! 300 EXuRve(!
Tast PH Dimensions.
Contractar:  Fuiton Hogan

CO-ORDINATES NiA Date Started: Q0872011
£pitng: 1a0ggtam DHIe GompIRiee:  BORR01
MNarthing: 518758 m

Ground leve: A |

toggedby:  EFS

‘Iggu'l Dy LF&
ecked by J2M

Verfied by JK

£ o I b —
— = E
Elgle| 2 2 | 4 F
o -
£ E | £ & 3t Soil Description £
i = = a2 =
a | ¢ 18 5 8 g 3
g O & S L)
TOPSOIL SIET with frace sand and occaisional rootiets; Dark brown. Firm.
v Moist. Low plasticity. Sand fine grained.
Sandy SE.T, Grey with orange brown mottling, SHff. Moist, Low plasticity. Sand
fine grained.
05 -
1.0 —
15
2.0 —
25 -
2@
SILT with tree roots; Dark blue grey. Sofl. Saturated. Low plasticity.
30 —
2L
SAND: Dark blue grey. Loose to medium dense. Saturated. Sand fine grained.
35 -
40 — " End o Test PR at 4m (BT Colapes)
45
. Loggedby. LFS
Remarks: input by: LFS
Groundwater seapage @ 3.0m she;::gi by: jiM
erifi y:
Sheet1of t

Petsbase File: TEST PITS.GR. Library: COBY OF CHCH LIBR



Last Generated: 2200972011 100217 am.

aurecon

Ayiarnn {Hew Zbalacdi ' Imiled
Ui 1, 1B Cavdiizteh Ra
PoEE W

Client;

FULTON HOGAN LANO OEVELOPMENT

Project Name: ROSEMERRYN
focation: SEE PLAN

TP28

Ti-rslshurch E160
Mo Tbonl e ecsssacn Droject Reference: 224464 Sheet 1 of 1
Epmd: cariclchand i v g eom .
TEST PIT INFORMATION CO-ORDINATES NA ! Date Slared.  SI09/201¢ Logged by:  LFS
Excavalor Type: 301 Excavalor ‘Easting: 1556854 m | Date Completed. SRS Input by, LES
Tasl Fit Dimensians: Northing: SHETETIm i Checked by: JSM-
Contiactar:  Futton Hogan Groored Level: NA ! Verfied by,  JK
£ o o g =
_— — i | £
Elglz| 2| 5 | & H
£ L g 18 2 S 3% 4 Soit Description S
[ R o rl =" - oE [
2 n & o i % S
© § ! O - 3 i
= @ e
AN TOPSOIL SILT with trace sand and occaisional rociets; Dark brown. Firm.
TR Moist, Low plasticity. Sand fine grained.
W '\.‘-"1. . 9.3 . .
e SILT, Grey with orange brown motlling. Stiff. Maist. Low plasticity.
. x
05 - LI
ks M
34 o
9 >
s o
E *
J 34 *
E o
1.0 — SV
4 ¥ 4 x
k4 x
34 *
X = S .
SILT; Grey. Soft. Wet. Low plasticity.
15
20 ; ref
) - SAND: Light grey. Loose. Wet. Sand fing grained.
| 210 e reeeeeeeeeeeeeeeee e i v
8 SAND with tree roots; Light grey. Medium dense. Moist. Sand medium
g grained.
" g 2
23 - Silty SAND: Brown. Medium dense. Moist. Sand fine grained.
30 ; ! 20
) - End of Test Pit at 3m {GW Reached)
35 =~
4.0 —
4.5
. Logged by LFS
Remarks: inputby: ~ LFS
Groundwater @ 3.0m Sgﬁg‘;gdﬁ?}“ ﬁEM
Sheettof t
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Las! Generated: 6/10/2011 1178:56 a.m.

aurecon

Airacor fvma Zmakrd) Limilsd
U A, 150 Cweensh HY

A1 B 1051

Ghugisbusch B 41

Client:  FULTON HOGAN LAND DEVELOPMENT
Project Name:

ROSEMERRYN

i oeation: SEE PLAN

TP29

rnomeapean s s £10jECt Reference: 224464 Sheet 10f 1
Esradl chvichnrcivdien sueremmoroup com
TEST PIT INFORMATION CO-ORDINATES N/A Dale Started:  9/08/2011 Logged by:  LF3
Excavator Type: 30t Excavator Easting: 1569883 m Dale Completed:  W0E20711 fnput by LFS
Test Fil Dimensions: Northing: 5167760 m Checked by, JSM
Caontracior:  Fulton Hogan Grovnd Level WN/A . B Verified By, JK
E e & i =
— = i @ E
E [ B t = 'E’ o
— =9 = o E § &2 . P g
£ £ x ¥ & 52 Soit Description =
o © ol [+ > g Il
@© w ] @ 5 r &
o i & 2 £ o
= o & Hi
TOPSQIL SILT with frace sand and occaisional rootiets; Dark brown, Firm,
ooy OIS LOW plasticity. Sand fing grained.
Bandy SILT; Grey with orange brown moltling. S, Moist. Low plasticity. Sand
fine grainad.
0.5 - R Shear vana at
i L o
Silty SAND: Grey with orange brown motiling. Loose. Moist. Sand fine
10— grained,
. . 150 - -
55 Sneat vans & SILT with tree toots;, Dark blue grey. Soft. Wet. Low plasticity.
it .
SAND: Light grey. Loose. Moist. Sand medium grained.
LB e —_— F—
20 ] SILT with tree rools, Dark biue grey, Soft, Wetl, Low plasticity,
' [ R L.
- SAND: Light grey, Loose. Moist. Sand medium grained.
25 -
] 200
.0 Sandy GRAVEL; Brown. Dense. Saturated. Gravel fine to coarse grained,
30 — “\sub-rounded. Sand medium grained.
£nd of Test Pit at 3m {GW Reached}
35 -
4.0 —
45

I AR R ]

Ramarks:

Tree rools @ 1.9m
Groundwater @ 3.0m

Logged by:  LFS
Input by, LFS
Checked by:  JSM
Verified by:  JK

Sheet 1 of 1

Patabase File:. TEST PITS.GPJ. Library: COPY OF CHCH LIBRARY MARCH 2011.GLE. Data template: TRCH RS



Lasl Gengrated: 20/09/2011 1222 am,

aurecon

Rirgnon (e Zealscd] Lnibsd
Linit 1, Y50 Cavenchsh R
PO E0m T1 Y

Clientt  FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN

Location; SEE PLAN

TP30

Tree roots @ 1.5m
Groundwater @ 3.0 m

input by: LFS
Verified by JK

Checked by: JSM

hniglchrdh Bid0
:&‘fmmf}m ii"’:t' wmern  Project Reference: 224464 Shieet 1 of 1
o I: <] A b e [ DF
TEST PIT INFORMATION CO-ORDINATES W/A Date Starled: 9/B9/2011 logged by, LFS
Excavator Type: 301 Excavalor Easting: 1558832 m Dale Completed: 609/2611 nput by Ll;?ﬁ
Test Pil Dimensions: Marthing: 5167857 m ) Checied by, K
Caontraclor: Ful!ton Hogan GroundLevel: NiA B | N Verified by: K
|
= | £ o 2 g z
El ez 4 R R P
i [} 2 = o it D i 2
£ g 3 E iﬁ; (E_% Soit Description &
a @ & 2 2 § o
g © @ o i
ol TOPSOIL SILT with trace'sa’hd and occaimional rootiets; Dark brown, Fir,
i :.g; [, Moist, Low plasticlly. Sand fine grained,
0.2 —
SAND with trace silts; Grey with orange mottiing. Loose. Moist. Sand fine to
medium grained,
0.5 =
1.0 —
SAND; Dark grey. Loose to medium dense. Wet. Sand fine o medium
] grained.
15 o
1 80
SILT with some tree roots; Dark biue gray. Soft, Wet, Low plasticity,
240 —
2.5 —- =
’ SAND; Dark brown. Loose. Moist, Sand fine to medium grained.
a0 ____: )
’ i End of Test Pit at 3m {GW Reached)
35
4.0 -
45 -
Remarks: Logoed by: LFS

Sheet T of 1

Datebase Fie: TEST PITS.GRL Library: COPY GOF CHOH LIBRARY MARCH 2011.GL8, Data emplate SHERBATATERIRCOE



Last Generated: 22092011 10482:25 a.m.

aurecon

Aurecen (R Zes ad) Limvsd
Lt 1. 150 Casmrdsh Ra
FOOK 161

Citltussl 190

Client: FULTDN HOGAN LAND DEVELDPMENT TP 31

Project Name: ROSEMERRYN
Location: SEE PLAN

o e o3 mes  PTO[ECE Reference: 224464 Sheet10f 1
Ergit o sl schiTage st v poon
TEST PIT INFORMATION GO-ORDINATES /A Date Started:  9i0O2014 Logged by: LFS
Excavator Type: 300 Excavator Easling: 1558571 m Date Completed: S0H201 Input by LFS
Test Pit Dimensions: Morthing: S16TE49 m Checked by JSM
Canlracior:  Fulton Hogan Ground Level: A Verified by, JK
E ] i ‘..""-; —
— had ) E .
El gzl 21 5 | 4 z
£ £ - ‘% kS E E Soil Description :c%’u
g |9 |&8| & $ ¢
g | ° & g i
LN/ G TOPSOIL SILT with frace sand and occaisionat rootiets; Dark brown. Fimn,
Moist. Low plasticity. Sand fine grained.
\,l-J_,' '\.L-f,'_ N R : :
RN SAND with trace silfs; Grey with orange mottling. Loose. Moist. Sand fine to
medium grained.
0.5
1 D _: Lo .
: SAND; Dark brown, Loose, Moist. Sand fing o medium grainad.
15 " BIT with some fras roots: Dark Biue grey. Soft. Wet. Low plasticity.
51
\ea SAND: Dark grey. Loose to mediuvm dense. Wet. Sand fine to medium
i Mgramed. /1
1 kX o SiLT with some tree roots; Dark blue grey, Soft, Wel, Low plasticity.
2.0 S End of Tesl B 8l O (W Resched)
25 -
i
30 —
35 A
4.0 —
45 -~
togged by: LFS
Remarks: tnput by LFS
Groundwater @ 2.0m ggsgzgdbl;y: ﬁﬁM
i :
Sheet 4 of 1

M 9 IR E

Flaiabase Flle: TEST PITS.GPU, Libtery: GOPY OF CHUM LIBRARY MARCH 2071.GLB, Data termplate: THEH DATA TEMBLATE HOW 201045



Last Generated BI10/20t 11658 am,

aurecon

Faan (MEw Tes#ndr binkwa
nit 1, + 5 Cavoacien Ro

PO EON 10FT

Lhsehcirigch 8140

Client;

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN

l.ocation: SEE PLAN

TP32

aotomaeneon e i 1vms Project Reference: 224464 Sheet 1 of 1
Eapepd
TEST PIT INFORMATION CO-ORDINATES NiA Dale Started: 9092014 Logged by  LFS
Excavator Type: 30! Excavator Easting: 1560040 m Date Completed:  S08/2611 Inpu! by: Lrs
Test Pit Dimensions: Merthing: SR80 m Checked by:  JSM
Caontractor:  Fulton Hogan Ground Level: WA Verfiedby:  JK
3 o m 2 =
—_ - S £
£ o | B ! g _« =
= | Ble| 2 g 2% Soil Descript 8
g g 3 £ 8 St oil Description =
g1 918 g 5 g &
5| 0o & 5 i
L2 TOPSOIL SILT with trace sand and occaisional rootiets; Dark brown. Firm.
Muoist. Low plasticity. Sand fine grained.
4 kE] e
SILT; Grey with brown molfling. Fim . Wat. Low plasticity.
0.5 v x Stiss o t
T i
10 — * b . .
: SAND; Dark brown. Loose. Moist. Sand tine o medium grained.
1 5 . 152 .
: SILT with some tree roots; Dark blue grey. Soft. Wet. Low plasticity.
- —. 2N
20 SAND with some tree roots; Dark grey. Loose. Wet. Sand fine to medium
] grained.
740
25 SAND; Dark brown. Loose. MoisL. Sand fine to medium grained.
T
End of Test Pit at 2.8m (GW Reached}
30 —
35 4
440
4.5 -~
X . LFS
Remarks. ogged by

Tree rools & 1.5m
Groundwater @ 2.8m

tnput by: LFS
Checked by:  JSM
Verifted by,  JK

Sheet tof 1

Bistabase File: TEST PITS.GRY, Library: GOPY OF CHCH LIBRARY MARCH 2011.GLB, Uata template: GHCH..._ T



ast Gensrated: 2H092011 HEDZ28 am.

aurecon

Ashmstn [ew Zusliod) Litaited
Eirh 4, 150 Cavenaich Re
P BOK 1061
Chiekhlach B340

N Tmalandd

W, BT ECONEGUE. Com
Enverd eniigtsnorch inpume scomgroup.con

Teleplrain, 3. 360 0321
Faarde: +84 3 375 6355

Client:
Project Name: ROSEMERRYN

FULTON HOGAN LANED DEVELOPMENT

Location: SEE PLAN

Project Reference: 224464

TP33

Sheet 1 of 1

TEST PIT INFOGRMATION
Excavator Type: 30t Excavator
Test Pi Dimensions.
Contracinr: Fulon Hegan

CO-ORDINATES N/A
Easting: 1560048 m
MNerthing: 516833 m
Ground Level N/

Date Stirted: 9082011
Date Completed: /D201

tnput by

topgediny:  LFS

LES

Checked by, J5M
Verfied by JK

E e & o~
Tl e |3 & g £
= = > u @ GBE | o &
1.553. E - £ ] E ¥ Soil Description £
gl o | & & B £ 3
© v & & i
g o
EANNEANN TORSOIL 81 T with Trace sand and occaisional rootiets; Dark brown. Firm.
RIS .o Moist. Low plasticity. Sand fine grained,
SAND: Grey with orange brown mottiing. Locse. Moist, Sand tine grained.
0.5
1.0 —
15
LRI
Sandy GRAVEL: Grey with brown sand, Dense, Wetl o saturated. Gravet fine
o0 medium grained, rounded to subrounded. Sand fine grained.
20 ,,,,,,
25 4
! ZET
- End of Test Pi{ at 2.8m {GW Reached)
3.0 —
35 A
4.0 —
45
Logged by, LFS
Remarks: nput by: LFS
Groundwater @ 2.8m Sgnggzgdb?: jﬁm
Sheet 1 of 1

AR

Database Fite: TEST PMS.GP. Library: COPY OF CHCH LIBRARY MARCH 2011.GLB, Data femplate: CHCH



Last Gonermled: §/10/2011 11:17:08 am.

aurecon

HAunecon (How Zestand) rmilad
AL, 180 Cheneft R
FOBOW, 1218

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN

Location: SEE PLAN

TP34

Chrscrareh 81490
s—— e R Project Reference: 224464 Sheet 1 of 1
Emadl chrzchuchilisp, surseneyoup com .
TEST PIT INFORMATION CO-ORDINATES N/A Daie Started: a0 Logged by, LFS
Excavalor Type: 30t Excavator Easting: 1555846 m Biie Compleled:  W0H2011 fnpul- By LFS
Test Pil Dimensions: { Morthing: 5187834 m Checked by:  JSI
Contractor: Fulion Hogan Groundd Leyvel, WA L. L B + Verdfiedby: | JK
B @ 2 z =
—~ ~ E
£ o T S § ‘_*uf et
—— =% > o z 3t e o g
e E ] E 5 5 E Boif Descriplion £
a o s =3 > o8 @
e i B a % £ z
[ -1 5 2 &
g o & § 1]
\‘,Lf VURK TOPSOIL SILT with trace sand and occaisional rootfets; Dark brown. Firm.
RTINS Maist. Low plasticity. Sand fine grained.
\J'I t '\-‘\.-g’ :‘._ B .
SILT, Grey wilh orange brown moltting. SHff. Moist. Low plasticity.
05 I Simp: vanm 8l
0.5t
4Ri2aniE - L ) .
] - Sandy ST, Grey with orange brown mottiing. Stiff. Moist. Low plaslicity. Sand
R fine grained.
4 TR
x. N . Ih':. : .
10 ] k ’( XX :Sll":zm'tam &t
1 P *x o RCL AT
x X
LR K
Snox,
. R
18 *-'.x-l- X L8 . .
"x"x . Sandy SILT; Biue grey. Soft. Saturated. Low plasticity. Sand fine grained.
X - %
T
20 — xx T
IR
%
K- T K
1 PR T
“ M e
25 -~ IR
X
1 xSk
TR A
o
] . ): .. 'x
3.0 e
X, 550 .
End of Test Pit at 3.2m {Fit Collapse}
35 -
4.0 -
45 -~
ed by:  LF
Remarks: Logg Y S

Groundwater seepage @ 1.6m
Tree roots @ 1.8m

input by: LFS
Checked by:  JSM
Verified by:  JK

Sheet 1 of 1

Database Fils: TEST PITS GRJ. Libraty: COPY OF CHCH LIBRARY MARCH 2071,GHB, Dala tartsss




Lagt Ganeratad: 20/08/2011 1081233 a.m,

aurecon

Rupe o (v Fapiand] L
Lhit 1, 150 Cavanclsh Ad
PO D 0

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN

i ocation: SEE PLAN

TP35

Cheickdaron 4940
e peon e s et Project Reference: 224464 Sheet 1 of 1
Erpil s iThuchulan, guneesn i paapomm
TEST PIT INFORMATIOMN CO-ORDINATES N/A Date Starfed.  l0B/2011 toggedby. LFS
Excavator Type: 30t Excavalor Easling: 1560024 m Date Completed:  5/0%201] Inpiut by: LFS
Test Pit Dimensions; Northing: 5167818 m Checked by JBH
Confractor:  Fullon Hogan Ground Leval: NA Verified by:  JK
= - @ @ .
— — i 44 E
Ele Tl 4 5 | sk T
= [+ & . -
£ E L é 8 g g Soil Description %
g1 d 5| 8 : : 8
H 3 b=} _
IR TOPSOIL SILT with trace sand ang occafsional rootlets; Dark brown. Firm.
RTTARYY Moist. Low plasticity. Sand fine grained.
RO oo eevessrens o
LV SILT with minor sand. Grey with orange brown motiling. Fiem. Molsl. Low
1 X x - plasticity. Sand fine grained. Friable,
685 SAND with minor sift. Grey with ofange brown mottiing. Loose. Moist. Sand
] fine grained.
1.0
10 SILT with minor sand and lree rools. Grey with orange brown moting. Firm.
” Wet. Low plasticity. Sand fine grained.
SAND. Grey. Loose lo medium dense. Wet. Sand fine grained.
1.5 =
20 ,,,,,
| 25
SILT with minor sand and free rools. Grey wilh orange brown motlling. Firm.
25 L YWet Low plasticity. Sand fine gratned.
] SAND; Brown. Loose lo medium dense. Moist, Sand fine grained.
3.0
| 30
. Dandy GRAVEL; Brown. Dense. Wet. Gravel medium 1o coarse grained,
\reunded. Sand medium grained. I
End of Test Pit at 3.3m {GW Reached)
35 -
40 —
]
4.5 J
1
fl
1
. Logged by:  LFS
Remarks: input by: LES
Groundwater sespage @ 1.0m Sg:’g;gdbgy jEM
Sheset 1 of 1

Database Fle: TEST PITS.GPY, Library: COPY OF CHCOH LIBRARY MARCH 2011 GLE. D&la3




Last Generated: 307/2012 14:25:21 a.n.

aurecon

Aureern (e Zoalnnd) LIt
alt 1, 460 Cavendizn Rd

PO AOK 1T

Lanzichurch 8343

Ciient:  Fuiton Hogan Land Development Limited
Project Name: Rosemerryn Farm Subdivision

Location; Stage 7 to 15

1

Groundwater at 2.7m

&?ﬂmm e roject Reference: 224464 Sheet 4 of 1
TEST PIT INFORMATION GO-ORDINATES NIA Dale Starled:  27/04/2012 logged by: RS
Excavalor Type: 8 Tonne Excavalor Easting: 1557263 m Date Completed: 27/04/2012 Inputby:  MJF
Tesl Fit Dimensions:  1.5m x 3m Northing: 5166808 m Checked by: RS
Contraclyr:  Skellys Limited Ground Level: 18m Verified by WD
. 2 0
E § 3 o =
= = s & E
E| &% gb o J =
& E | B} B® s = Soil Description £
ray © . o E -y [=% §
@ 3] ] oo — ©
Im} = = o L {
o © o 0] o
= 5 =
2 77
o vl vyl SILT, minor sand, dark brown. Stiff, moist, low plasticity, sand is fine
b owr wy|  grained (TOPSOLL) -
Wb f( \\_ f, 5
- Thaas )
1 VR Sandy SILT, light brown. Stiff, moist, low plasticily. Sand is fine grained and |
0.5 - % poorly graded (ALLUVIAL DEPOSITS). |
*
. L
« 2
. L
1.0 — « 0.95m Becomes brown motted grey. —17
1140
SAND with miror sift; brown mottled grey. L.oosely packed, moist; sand is
fine grained and poorly graded.
1.5 o B
20 — — 18
] 2.0m Becomes dark grey motiled orange brown. I
2.2m Becomes with some siit.
- 251
25 * o " x| SILT with some sand; dark grey. Moist, moderate plasticity, sand is fine
% % grained. ) ) e I
1 * ® T ’ L
] * -
£ E b
x E
1 o x L
3.0 — * " x —15
o * ® 1
E E
* E -
E x
* E -
E x
B o4 L
. L x
35 - K% |
. * =
o] N L
- X X -
" *
] ®oox L
£ E
- [ .'s;i_ﬁ —
4o ' End of Test Pit at 3.9m (Maximum Extention of Excavator.) - |44
45 - -
Remarks:

Dalabasa File: BTAGE 7 TO 15 UPDATED TEST FIT LOGS GPA. Library: AURECON CHRISTCHURCH GLE. Data template: CHOH DATA TEMPLATE NOW 20HL GET



Last Gensrated: HO7/2042 442623 am.

aurecon

HAaroccn {iew Zoniored) Limicd
Unit §, 60 Cavmredizh A4

Client:  Fuiton Hogan Land Development Limited

Project Name: Rosemerryn Farm Subdivision

TPO3

AR Location: Stage7to 15
renoumqunan  uune wasmes T0j@Ct Reference: 224464 Sheet 1 of 4
TEST PIT INFORMATION ' CO-ORDINATES NiA Date Stortedt.  27/04/2012 loggedby: RS T
Excavator Type: B Tonne Excavator Easting: 1558600 m Date Completed: 27/04/2012 input by: MJIF
. Test Pit Dimenstons:  £.5mx 3m Northing: 5167558 m Chackad by: RS
. | Gontractor:  Skellys Limited Ground Lavel: MNiA Weriedby: WD
L o
e o
— ks P
. £ & i —
= = = & & E
£ | E | 85| g8 g £ Soil Description g
w = =) = [~ [
8 w g &g b g ]
2] o a4 0] o
z g 5
Y
o Wvksh SILT, minor sand, dark brown, Stiff, moist, low plasticity, sand is fine
St L grained {TOPSOIL).
LR
T AREL L
* SILT with some sand; light brown mottled orange brown, Stiff, moist,
08 ~ x  x moderate plasticity; sand is fine to medium grained (ALLUVIAL DEPOSITS).
= X E X
.4 =
x x
» E
® »
71 ® E
1 0 _ * X.
’ N 1.0m Becomes sandy.
% ox
* x
X ¥ E
* 1.3m Becomes with irace sand; grey motiled light brown.
] x *
o . | 140
15 A : : SAND with some silt; dark grey. Loosely packed moist; sand is fine to
medium grained.
2.0 — h 4
2.3m Becomes with fibrous organic inclusions {branches and roots up to
250 30mm in diameter).
28 - * o | SHTwith minor sand; dark grey. Stiff, moist, mogerate plasticity.
Xxxx . o . ] .-
£ *
| " »
2 »
. E x x
BEA R * e T x
» =
" »
= x
E x
= x
x x
] % x| 3.4m Becomes with fibrous organic inclusions. (up to 80mm in diameter),
35 VI - o
’ 1 % b .
" E
£ H
» =
W H
. 4 = "
A 4 G < * A0
S End of Test Pit at 4m {Target Depth Achieved.) - . - -
45
Remarka:
Groundwater at 2.0m

Database File: STAGE ¥ TO 15 UPDATER TEST PIT LOGS.GPY, Librery: ALRECON CHRISTCHURCH.GES. Data lemplate: CHCH DATA TEMPLATE NOV 2040.60T



Las| Genarated: AI0T/2012 11:26:24 ..

aurecon

Aurecen (Mew Zoaland) Urzbed
Uit 1, 160 Cvnckch Rd

PO O0X DB

Crnrletzhuren 8143

Client;

Fuiton Hogan Land Devefopment Limited T
Project Name: Rosemerryn Farm Subdivision

Location: Stage 7to 15

Groundwater not encm_m;ared.

ﬁ;‘ﬁww Im*‘;::;‘:ii‘;;‘;‘;i‘s Project Reference: 224464 Sheet 1 of 1
TEST PIT INFORMATION CO-ORDINATES NJA Dale Slaried:  27/04/2012 Loggedby: RS
Excavalor Type: 8 Tonne Excavalor Easting: 1550835 m Date Completed: 27/04/2012 Inpul by MIF
Tesl Pit Dimensions:  1.5m % 3m Morthing: SA67650 m Checked by RS
Conlraclor;  Sheflys Limiled Ground Level: 18m Verified by WD
[} .
—_ i L
E E e o —_
= = et & E
E1 21288 ¢ p z
5 E | B 8¢ & = Soil Description g
c. [ - o E =3 [ [
@ o i o _g - g %
o el @ 2 & Bl
= 5 &
a
v R SILT, minor sand, dark brown. Stiff, moist, low plasticity, sand is fine
4y an] grained (TOPSOLL). i
il b alam |
VO SILT with some sand: light brown. Stiff, moist, low plasticity. Sand is fine
1 K ox grained and poorly graded (ALLUVIAL DEPOSITS).
05 o LT L
H b4 r
» *®
* b4 ‘
24 =
* K [
4 * = b
x L3
10 — * 159 - T 17
: SAND with some silt; light brown grey. Loosely packed, moist; sand is fine
grained. ’
LE 1.5m Becomes mottled reddish brown, i
] 1.9m Becomes dark grey. i
2.0 — grey. b 16
| R ]
K SILT with some sand; light brown, Sff, moist, moderate plasticity, Sand is
x o fine grained and poorly graded. i
4 « x % ® b
25 - Lk x i
] x ok |
Le =
* = B
S kS 260
T SAND with some silt; dark grey. Loosely packed, moist; sand is fine
h 1 grained.
130 “ 3.0m Becomes with fibrous organic inclusions (roots) 20mm in diameter, _" [
35 -
28
] End of Test Pit at 3.8m (Target Depth Achieved.) ... i
4.5 - L
Remarks:

Dstabaze File: STAGE 7 TO 15 UPDATED TEST PIT LOGS.GP, Lirans AURECON CHRISTCHURCH.GLBE. Data fempiate: CHCH DATA TEMPLATE NOV 2010.GDT



Lasl Generated: 3/07/2042 11:38:47 a.m.

aurecon

Huuocon (Now Zodand Lirited
dnlr 4, 158 Covendoh Ro
FO80x 101
Chrigzwich B4

Mew Zoalond

Telepwone. 484 3 304 0A24

Client:

Fulton Hogan Land Development Limited T
Project Name: Rosemerryn Farm Subdivision

Location: Stage 7to 15

Groundwater_ai 2im

wewtllesEi oo Foogmll: #6843 370 BabE Projec{ Reference: 22446’4 Sheet1of 1
Empl: chnztchurchfap. eureaonprz. o
TEST PIT INFORMATION CO-ORDINATES NJA g Date Starfad:  27/04/2012 Loggedby: RS
Excavator Yype: 8 Tonne Excavalor Easting: 1559761 m : Date Completed: 27/04/12612 Input by: MJF
Tesl Fi{ Dimensions.  1.5m X 3m Northing: 56773t m P Checked by: RS
- {Contraclor:  Skellys Limied Ground Level: 16 m | Varfied by: WD
<1}
. = @
E 8 % =
- — = 2 g £
E1 213888 » o H
£ £ ket ¢ o = Soit Description 8
[=% i - o - (=% @
L ] & o g ... o =
Il & & B
i) B & o iT}
= 5 =
£ (7]
wholeab ST, minor sand, dark brown. Stff, moist, Jow plasticity, sand is fine
ERYARY grained {TOPSOIL). i
Wiy O 0 nan "
VI, SILT with some sand; light brown, Stiff, moist, low plasticity; sand is fine to
1 x medium grained {ALLUVIAL DEPOSITS). I
0.5 - N .
x x -
x x
b = r
4 =
x ®
x x L
x ®
1.0 ek i~ 15
4 W B L
X 1.1m Becomes brownish grey mottied orange.
x x 5
L4 b -
b =
o b B
1.5 < " L
x x |
b b
e w [ 130
R SAND with minor silt;, greyish brown mottied orange brown. Loosely packed,
moist; sand is fine o medium grained.
20 — \ 4 2.0m Becomes dark grey. 4
b 2.1m Becomes with fibrous organic inclusions {up to 20mm in diameter).
25 -
3.0 — —13
35 - -
..... tam — -
End of Test Pit at 3.7m (Target Depth Achieved.) -~ ]
4.0 — —12
45 - -
Remarks:

Datahaze Fle: STAGE 7 TO 15 UPDATED TEST PIT LOGS.GP. Library: AURECON CHRISTCHURCH (LB, [7als lemplale: GHEM DATA TEMPLATE NOV 2010.GET



Last Generated: 3/07/2012 11:26:56 am.

ourecon

Aunezon, (Mew Zneizmel Limited.
hilt 1, 150 Ceventith Rt

PG BOX 1631

Chcichumh B4

Client:  Fulton Hogan Land Development Limited T % 3

Project Name: Rosemerryn Farm Subdivision
Location: Stage 7 to 15

———m e e PT0ject Reference: 224464 Sheet 1 of 1
Tmall; dhvischorchilinp auncmgroup.com
TEST PIT INFORMATION CO-ORDINATES N/A Dale Started:  27/04/2042 Loggedby: RS
Excavalor Type: & Tonne Excavetor Easting: 1559745 m Dale Completed: 27/04/2012 Ict:‘tgug:ya - i_f;F
Tesl Pit Dimensions: 1.8m x 3m Nohing: S167953 ecked by:
Conlractor.  Skellys Limed Groundievel 16m Verfled by, WD
2]
- W 2
E E -8 o .é.
= o - = =1 L=
E %' g @ 2 T j o
£ g | B B¢ -8 £ Soif Description 2
=4 & = o E > =3 [l
& | w | B &S 5 P 8
© 4] & 0] i
=Sl 5| 5
SETd st SILT, minor sand, dark brown. Stiff, moist, low plasticity, sand is fine
y i o) grained (TOPSOIL). -
@ [
1 SILT with some sand; light brown mottied crange brown. Very stiff, dry to
05 - 1os wel, tow plasticily; sand is fine grained (ALLUVIAL DEFPQSITS). L
1 SAND with minor silf; light brown mottled orange brown. Loosely packed, L
moist; sand is fine to medium grained. |
10— 18
1.2m Becomes dark grey with some silt. :
1.5 L
20 — 14
| 2.3m Becomes with occasional fibrous organic Inclusions (roctiets), i
28 - o
30 — o . . : 13-
GRAVEL with some sand; brownish grey. Loosely packed; moist to wet; well i
1 v graded; subrounded fo rounded; gravel is fine to coarse grained; sand isfine [
1 2 to coarse grained. F
?ﬂ i
35 End of Test Pit at 3.4m (Target Depth Achieved.) .- -
4,0 — —12
45 - -
Remarks:

Groundwater 3.2m .

Databasze File: STAGE 7 10 15 UPDATED TEST PIT LOGS.GP, Library: AHRECON CHRISTCHURCH.GLB. Dala tamplsta: CHCH DATA TEMPLATE NOV 2010.GET



135 -

Las! Generaled: 3!07!2012; 11 :25:32 a,.rn. .

aurecon

Aurecon {Mew Zealnts] Ll
Unill 3, 40 Caveadizh Rd

PO BOX 108t

Chulztchireh B0

Mew Zealard Telephora; +54 3 350 DE2Y
WU BTG Ca Facgimis: 484 3 3769055

Edrnd:

Client;

Fulton Hogan Land Development Limited

Project Name: Rosemerryn Farm Subdivision
Location: Stage 7 to 15
Project Reference: 224464

TP1

Sheettof1

TEST PIT INFORMATION CO-ORDINATES NZTM Dale Started:  6/09/2011 toggedby:  LFS
Excavator Type: 30! Excavalor Easting: 1559860 m Pate Completed: 6092041 Input by: LFS
| Test Pil Dimensions: Northing: 5167974 m Checked by: JSM
.. | Contractor:  Fulion Hogan Ground Level, NA Verified by, JK
<1}
— 7 »
—_ ) E 2 b o =
£ L1t} o - B = 3 ol
it = = L2 2 [T . g
13 = o s g o = Soll Description 2
& & 5| oo z g o
a - = @ o ]
@ 5] a o v}
= g =
g [77]
who bl TOPSOIL SILT with frace sand and rootlets; Dark brown. Firm. Moist. Low
s, wi |  plasticity. Sand fine grained.
. .| ns
SAND; Brown. Medium dense. Moist. Fine grained.
0.5 A
] Shearverest P X SILT; Light brown. Soff. Meist. Low plasticity.
tOH24kEs * M
b ®
" b4
x b4
* x
1 * ®
15 - NPT
) : 1 SAND; Brown orange. Loose. Wet. Sand fine grained.
2.0 _- iam
. SAND; Grey. Loose. Wet. Sand fine grained.
25 -
] S S A R (e e . _ _
i % « ‘Bandy SILT; Blue grey. Firm. Wel. Low p_las_n_c_nt)_r._ S_ax_ld !s_ﬁn_e_gra_me_c_i_._m T
X .o
. 1 X N X
{30 - ox
»ooox
q b P 4
] F ton
. R b4
- oA
o= o
x %
X X
* b4
EI
x M
¥ AT .
- End of Test Pitat 3.7m (GW Reached) .. -~
40—
45

Remarks:

Tres roots @ 2.4m

Groundwater reached 3.7m '

Dalabaze File: TEST PIT DATA FROM FREVIOUS INVESTIGATIONS GRJ, Library: AHRECON CHRISTCHURCH. GLE, Dala template: CHOH DATA TEMPLATE NOV 2010.G0T



g&@ Fecon Client:  Fulton Hogan Land Development Limited T ?

Last Generated: 3G7/2012 1 :26:2?; a.nm.

e (o Zecand] Lo Projept Name: Rosemerryn Farm Subdivision
RO BOK 100t _ Loc_atlcm: Stage 7to 15
"E'M:,:;:;'.“xmm T e PrOject Reference: 224454 Sheet1 of 1
TEST PIT (NFORMATION " | CO-DRDINATES N/A Dale Startled:  27/04/2012 toggedby: RS
Excavalor Type: 8 Tonne Excavator Easting: 1555545 m Diate Completed: 27/04/2012 !r:':ph;té;?gdb g;F
Test Fil Dimensions:  1.5m x 3m Narthing: GEE0SD m !
Contraclo;: Shellys Lirnited Ground Level: 16m Verified y: WD
[]
. — w b
E 2 1% | 88 @ - =
£ £ B 3 g g B Soil Description £
[=8 i Py L = [= ©
8|9 |8 8 5 © ?
o o o &G o
= ° &
Lol SILT, minor sand, dark brown. Stiff, moist, low plasticily, sand is fine
RN grained {TOPSOEL) r
S s WY e I
Lt . Silty SAND; light brown moftled orange. Loosely packed, moist; sand is fine
x % to medium grained {ALLUVIAL DEPOSITS). 1
0.5 A R -
Fd k9 L
LY S
S ®
x x |
x x
L n -
* *
10 - VI 15
K ® -
x x .20
L SAND with some silt; light brown mottled orange brown. Loosely packed,
mosit; sand is fine to medium grained. i
1.5 L
20 — 2.0m Becomes dark gray. - 34
] 2.1m Log encountered (250mm in diameter), ]
25
: 30__' . 2 . . _13 .
] o T End of Test Pif at 3m (Target Depih Achieved ) R
45 =
Remarks:

Groundwater Not Engountered - - -

Database File: STAGE 7 TO 15 UPDATED TEST PIT LOGS.GPRL, Ubrary: AURECON CHRISTCHURCH . GLE, Dats lemplate: CHCH DATA TEMPLATE NOV 2040.6DT



Last Generated: H07/2042 11:26:28 am.

aurecon

ALnooi {Now Znslznd] Limiled
Lenls 1, 150 Cawoniish R

PO AOYK 1281

Chelstchurh Bt

M Zoalare Telvphons; +ha 3 360 ORI
WA, ELECDICUP.CEAn Fomimin. +84 3 370 0855

Emuii _chriztchurchHior smcsogop cam

Client;

Fuiton Hogan Land Development Limited

Project Name: Rosemerryn Farm Subdivision
L.ocation: Stage 7to 15

P17

Shest1of t

Project Reference: 224464

TEST PIT INFORMATION CODRDINATES NIA Dale Statted:  ZWO42042 togged by: RS

Excavalor Type: 8 Tonne Excavatar Easting: 4559708 m Pale Completed: 270442012 fnput by: MJF
] Tesl Pit Dimensions:  1.5m x 3m Northing: S168009 m Cheched by RS

Conlractor: Shallys Limited Ground Level, 13m Verfiedby: WD

in
_— b 2
E § & o =
El el 3] 55| = 9 £
=1 5 | §| &L 2 o ‘ : g
-.f..c-; % o g g g £ Soil Description =
Bl |glog) 5 | & 8
] g o o ]
= 5 5
o
’ vl SH.T, minor sand, dark brown. SHFf, moist, fow plasticily, sand is fine
1 L Wi sl grained (TOPSOIL). -
R |
| vas I
*o % oL Bilty SAND; kght brown motfled orange. L.oosely packed, moist; sandis ine
05 - X R o medium grained (ALLUVIAL DEPOSITS). L
SRR I
xw -
L . ™
= :
xR x
10 — w e —12
X >< o
ARPVIE A i
LI S
15 ) _"‘ 1.4m Becomes with some sitt, grey motiled orange brown. -
= 1.5m Becomes with occasional fibrous organic inclusions (rootlets).
2.0 — 2.0m Becomes dark grey. i
25 = 3
] 1 AT b aer
b7\ of | GRAVEL with some sand; brownish grey. Loosely packed; saturated; well
30 i graded; subrounded to rounded; gravel is fine to coarse grained; sand is fine =1
coarse grai_l_:led, F :
End of Test Fit at 3m (Top dense fo excavale.) S
35 2
4.0 - 9
45 - -
Remarks:

Groundwaler al 2.8m ..

Dalsbase File: 5TAGE 7 TO 15 UPDATED TEST PIT LOGS.GRJ, Litvary: AURECON CHRISTCHURCH.GLE, Data temptate: CHCH DATA TEMPLATE NOV 2040.GDT



éu fecon Cliant:  Fuiton Hogan Land Development Limited T i

Last Generaied: 2/07/2012 11:26:26 a.m.

S e ot e Project Name: Rosemerryn Farm Subdivision
rrint Location: Stage 7 to 15
evamemancon ramme asmeas PrOject Reference: 224464 Sheet1of 1
Emeil dulstchurchuffio secrgmup com
TEST PIT INFORMATION CL | CO-DROINATES N/A Date Started: 270472012 Logged by RS
Excavalor Type: 8 Toane Excavator Easting: 1658485 1 Diale Completad; 27/04/2012 nputby:  MJF
Tesl Pil Dimensions: 1.5m x 3m Northing: 5168200 m Checked by RS
Contraclor:  Sheliys Limiled Ground Level, 18m Verified by: WD
8
= L= - B 2 5
El 218|881 2 | 3 T
5 £ | B | B¢ o = Soil Description £
2 5] . o £ = =4 I
@ 0 il oo = ] &
o K] 3 5 & i
= 8 &
T SILT, minor sand, dark brown. Stiff, moisf, low plasticity, sand is fine !
[T N grained (TOPSOIL). s
R ]
. e
1 LA SILT, some sand, light brown mottied orange brown. Very stff, dry, low k-
05 % x plasticity, Sand is fine grained (ALLUVIAL DEPOSITS), L
> ¥ x x —
* o
= k4 r
w k]
® x [~
x x
E x [
1.0 — L E 100 - " g 17
coonr SAND with some silt; light brown mottled crange brown, sand is fine to
medium grained. B
15 o F
20 — 16
cLoC C 230
e~ 3ol Samdy GRAVEL brownish grey. Loosely packed; moist to wet; well graded;
o[\° 28 subrounded fo rounded; gravel is fine to coarse grained; sand is fine to coarse |
P 1) grained. L
) O%O o L
25 ol N9 . T |
1 >c DQ)C L
DO C} o L
“ BD oy i
] :}CJOD (s .
3.0 P2 O L-15
’ ° G =0 a4p -
End of Test Pit at 3.1m (Target Depit Achieved.) |
35 -
45 - -
Remarks:

Groundwater not engountersd,

Dalabase Flie: STAGE 7 TO 15 UPDATED TEST PIT LOGES GF), Libany: AURECON CHRISTCHURCH.GLE, Data template: CHCH DATA TEMPLATE NOV 2010.G0T



9
Qiarecon Client: Fulton Hegan Land Development Limited T : 2 @

Last Generated: 0772042 11:26:29 o.m.

darocon o Ll Uiz Projegt Name: Rosemerryn Farm Subdivision
P Location: Stage 7to 15
et e T e PTOjECt Reference: 224464 Sheet 1 of 1
Emul: ch
TEST PIT INFORMATION T 1 CO-ORDINATES NJA Dale Starfed:  27/04/2042 loggedby. RS
Excavalor Type: 8 Tonne Excavator . ’ Easting: 1559683 m Brate Completed: 27042012 Inpiet by MJF
Tesl Fit Dimensiong:  1.5m % 3m R Northing: H5168142 m Checked by: RS
Conlractor:  Skellys Limited Ground Levelk: 17m Verked iy WD
L0
— Er n
E E & o =
= = = P & £
£ z g g8 o 3 =
£ £ 51 % 2 s £ Soil Description £
el - o = =4 ®
16 8|2 5 | B g
B @ 3 & i
Z & &
il
Witk sl SILT, minor sand, dark brown. Stff, moist, low plasticity, sand is fine
oG G, grained {TOPSOIL}. B
RS |
e B
e SILT, some sand; light brown motied orange brown. Very stiff, dry to moist, -
05 - ¥ x low plasticity; sand is fine grained (ALLUVIAL DEPOSITS). 3
= " X * —
* X pIp
SAND with some silt; light brown mottled orange brown; sand is fine to
medium grained. i
1.0 -~ 16
1.5 i 1.5m Becomes dark grey. i
20 — 15
¥ .
25 - A : - .
P\ o GRAVEL with some sand; brownish grey. Loosely packed; moist {o wat; well
; o8 graded; subrounded to rpunded; gravel is fing 1o coarse grained; sand is fine
)o &4 o coarse grained. o ) N r
LO o :
B . © BU T L
) N
30 — . . o O ™1 14 .
E . | KW FET
. End of Test Pil at 3,7m (Test Pit Sides Collapsing)
4.5 -~ r
Remarks:

Groundwater al 2.4m

Diatabase Fie: STAGE 770 15 UPDATED TEST PIT LOGS GR, Lbrary: AURECON SHRISTGHURGH.GLE, Dala template: CHOH DATA TEMPLATE NOW 2010.GET



;&&HF@C@E‘E Client; Fulton Hogan Land Development Limited ?

Last Ganerated: 30772012 11:96:30 a.m.

Sunerc (Mo 2ot il Pfojec_:t Name: Rosemerryn Farm Subdivision
A Location: Stage 7 to 15
e renmas. ssiasnos P10jECE Reference: 224464 Sheet 1 of 1
Emnl shiistcherd e elrseongimm &in i
TEST PIT INFORMATION e CO-ORDINATES N/A Date Started:  27/04/2042 Loggedby: RS
Excavalor Type: 8 Tonne Excavalor - gaiirﬁg; 15569%5%:11 Dale Corrpleted: 27/04{2012 :gtgul’i‘agd b g'iéF
Test Pit Dlmensions:  1.5m % 3m : orihing: S1GBGFE m il s
. {Coniractor: Skelys Limiled Ground Level: 17 m Venfied by, WD
o1
—_ W 8
[} —
. El £ & g E
E1 2 1% | g8 ® = c
= E | 8| &8 5 = Soil Description 2
o [ . ko] g =) =% @
& w8 | %5 S £ &
o [ ] [G] o
2 é 5
Ll il SILT, minor sand, dark brown, Siiff, moist, low plasticity, sand is fine
b, i | grained (TOPSOIL). -
) \.‘ ‘e ) Ban
L SILT with some sand; light brown motiled orange brown. Dry to moist, fow
® ox plasticity; sand is fine grained (ALLUVIAL DEPOSITS). I
0.5 + M, A
b o -
* * .10
SAND with some silf; light brown motlled orange brown, Loosely packed,
mosit; sand is fine o medium grained, ’
10 — 18
1.2m Becomes grey. i
1.5 r
20 — 2.06m Becomes dark grey. __15
] 2.1m Becomes with fibrous organic inclusions {Branches and roofs up to
B0mm in diamsater). i
25 - -
A 2% DN S SEES
. . BP0
p>\_}tel  GRAVEL with some sand; brownish grey. Loosely packed; moist io wet; well _
3.0 - : o B"CS‘ graded; subrounded to rounded; gravel is fine to coarse grained; sand is fine [ 14
i D, b to coarse grained. L
TSN EE — -
i Engd of Test Pit at 3.2m (Test Pit Sides Collapsing) |
4.0 N D B e - I
45 - F
Remarks:

Groundwater at 2.6m

Database Fie: STAGE ¥ TO 15 UPDATED TEST P LOGS.GPY, Libvary: AURECON CHRISTCHURCH.GEB, Data tempiale: CHOH DATA TEMPLATE NOV 210.GOT




Last Geneargted: 3!’0?!20‘.12 14:26:31 a.m..

ourecon

Azmon (Mow Zedar] Leiled
Wil 4, 150 Cawsnrish R

PG EOR 1988

Chrigtnrch 8140

B Fanlnnd Telsphana. +&F 1 3648 082t

Client: Fuiton Hogan Land Development Limited
Project Name: Rosemerryn Farm Subdivision
Location: Stage 7 to 15

T

Groundwater not encountered.

s Toci 154370 Project Reference: 224464 Sheet 1 of 1
Do o
TEST PIT INFORMATION B "] CO-ORDINATES difA Dale Started:  Z7/04/2042 toggedby: RS
Excavator Type: 8 Tonne Excavator Easting: 1550471 m Dale Completed: 27/0412012 frepul by: MJF
- |{Tes! Fil Dimensions: 1.5m x 3m Northing: 5168260 m Checked by: RS
. iContraclor:  Shallys Limited Ground Level, 14m vVerfied by: WD
[
— B 2
- £ £ 8 2 E
£ o i 55 i e
- =4 > 2 e o . 5
= o R I 8 & Soil Description 2
0. @ o £ > = o
2z (i3] o oL g . i A
® © 3 0] i
= 8 z
& 7]
Ll SIET, minor sand, dark brown. Stff, moist, fow plasticity, sand is fine
ERTTNY R grained (TOPSO”.) r
RETN i
”"_"'_ ”""' Tl 835 _ _ _ [
* R s Sandy SILT, light brown mottied orange brown. Very stiff, dry, low plasticity, -
0.5 - T el \sand is fine grained (ALLUVIAL DEPOSITS). L
J B"Q")D Sandy GRAVEL; brownish grey. Loosely packed; moist to wet; well graded; B
_39 b4 subrounded to rounded; gravel is fine to coarse grained; sand is fine to coarse |
LQ Ty ef grained.
s L
J ?Q - DQE |
1.0 - O, 13
] = BD_ 6)0
.39 . D ] B
o% Oo I
1 o 4%, 00
1.5 }D . DQ)C
] o% Clo i
o 9 By A
N DQDC |
] s% 3. o] I
of 42 ... ¢
20 — D, D_C:)c - 12
QQ. G o
Oy '
” L. v 3
r;%@-r;
25 o {\? .50 b
DO- @ I3 -
o Bq L -
] )D . DQC
. 0 — _OO_OGG.E ] 11 .
A7 - T End of Test Pit at 3m (Target Depth Achieved.) -~ L
3.5 - 3
4o — - 10
4.5
Remarks:

Dratebass File: STAGE 7 TO 15 UPDATED TEST PIT LOGS.GR.L, Library; AURECON CHRISTCHURCH.GLE. Dala template: CHUH DATA TEMPLATE MOV 20M0.GDT



Last Genaraled: 3073012 2633 am.

aurecorn

Aurecon {Few Zoalaret) Lmcisd
Lint 1, 160 Srvendizh Ad

Client:  Fuifon Hogan Land Development Limited T o 2

Project Name: Rosemerryn Farm Subdivision

ervaarin 8350 l.ocation: Stage 7 to 15
mmammean Ty ismeas TOjECt Reference: 224464 Sheet 1 of 1
TEST PIT INFORMATION CO-ORDINATES NfA Date Slarted:  27/04/2012 toggedby: RS
?xw;ator Type: 8Tonne Excavalor ﬁaﬂ:“lﬁg: Imi Date Compleled: 27/04/2012 t(t;:guy:grd o ?ngF
‘25t Pt Dimensions: 1.5mx 3m - orthing: e y:
Contractor:  Skellys Limited Ground teavel: MNA Verfied by: WBD
= :
-— 4]
_— 74} et
= = — = 5] =
£ £ 1 2] 88 2 ° e
£ | E 13 g8 T E Soif Description S
a © = L > [ @
8 | 9 | & B 5 2 @
Q @ & 4] i
= 5 5
TSRS SIRT, minor sand, dark brown. SHE, moist, low plasticity, sand is fine
[P R grained (TOPSO?{.)
KPS DL
=L x SiLT, some sand, iight brown motiled orange brown. Very stiff, dry, low
e x plasticity, Sand is fine grained {ALLUVIAL DEPOSITS).
0.5 - MR
1 x Ed
M E
= =
s = 0,50
: SAND with some silt; light brown mottied orange brown; sand is fine to
medium grained.
1_0 f—
4.2m Becomes dark grey.
15
] 1.6m Becomes fibrous organic inclusions {branches up to 100mm diameter).
20 2.0m Tree stump 0.5m diameter.
285 - R
| BRIV
e~ 11 o T GRAVEL with some sand; brownish grey. Loosely packed: maist to wet; well
a[}7 .2 graded; subrounded to rounded; gravel is fine to coarse grained; sand is fine
)o oo~y o coarse grained.
b e
3.0 g AN - -
g7 .| EndofTest Pit at 3m (Target Depth Achieved)) - -
35
4.0 —
4.5 -
Remarks:

Groundwaler at 3.0m.

Dalabaze Fie: STAGE 7 TO 15 UPDATED TEST PIT LOGS.GRY, Library: AURECON CHRISTCHURCH GLE, Daly template; CHOH DATA TEMPLATE NOV 2010.60T



Last Generated: ¥0772012 $1:26:33 am,

aurecon

Furpon (s Zonlnrd) Lot
Uris 1, 150 Cavendich Ad
POAGK 1001

Cilient;

Fulton Hogan Land Development Limited

Project Name: Rosemerryn Farm Subdivision
Location: Stage 7to 15

Groundwater at 3.0m -

Cviichurch, 8140 )
%;“,;‘;mm T e Project Reference: 224464 Sheet 1 of 1
TEST FIT INFORMATION CO-ORDINATES N/A Date Started:  27/04/2012 Loggedby: RS
_il“%xca;atg)r Type: & Tonne Excavator Ea?;:::rg‘;g Eﬁ%%&l?m Date Complelad: 270412012 '“f’”éfé"& 5 gléF
‘est Pit Dimensions:  1.6m 1 3m ol 3 168197 m Che y:
- ] Conlractor.  Shellys Limbed Ground Level: $3m Verified by WD
— 2 g
= El 2| 3B o =
Elzlc|lss| % . z
e £} N T
£ £ | B | ¢E 3 g Soil Description g
o @ - o -4 o [
o w a oo [ m =
] ] ] o o4 w
@ B o O I}
= 8 5
sk ST, minor sand, dark brown. Stiff, moist, low plasficity, sand is fine
i, vy oy grained (TOPSOIL). i
b4y \.‘ I W] oo I
% SILT, with some sand; light brown moftled orange brown, Very stff, dry. low
x  x plasticity; Sand is fine grained (ALLUVIAL DEPOSITS). i
0.5 - LN -
| % % N
* * 178
SAND with some silt; tight brown motiled orange browr; sand is fine to
medium grained. r
1.0 12
1.2m Becomes dark grey. "
15 o F
1.6m Becomes with fibrous organic inclusions {branches up o 160mm ]
diameter), i
20 2.0m Tree stump 0.5m diameler. __11
25
. k4 B
3.0 o GRAVEL with some sand; brownish grey, Loosely packed; moist to wet; well 10
] 1 ,., Sraded; subrounded fo rounded; gravel is fine to coarse grained; sand is fine |
1 =\io coarse grained. I
End of Test Fit at 3.2m (Target Depth Achieved.) "~ e
. 3-5 A . ’ -
140 — -9
45 -~ L
Remarks:

Database Fila: STAGE 7 TO 15 UPDATED TEST FIT LOGE.GRY, Library: AURECON CHRISTCHURCH.GLB, Dats ternplate; CHOH DATA TEMPLATE NOW 2010.GOT



Last Generated: 3/07/2012 112634 am.

aurecon

Auemeon {Mmy Zaglan} Linidad
Uni 4, #53 Coveniels Rd

Clienf: ¥Fulton Hogan Land Development Limited T | 33

Project Name: Rosemerryn Farm Subdivision

Groundwater not encountered.

G 810 Location: Stage 7 to 15
e 1 e, Project Reference: 224464 Sheet 1 of 4
Esral ehirdsichumchEsp puremngrmup ooam
TEST PIT INFORMATION CO-ORDINATES N/A Dale Started:  27/04/2012 Logged by, RS
gxc:i;gitogq Type; 8 To;':r;n Ex:caavator Easﬂtri?g: 155156%53%?3 m Dale Completed: 27/04/20H2 E\phgé by:i b ;ﬁ;F
est Fit Dimensions. t.imx3m nrthing: 113 ke: 1
Conteactor:  Skellys Himited Ground Leval: 16m erified by:y WD
» s
G R B €
Elel3| <t & | B £
> | =5 ]g| 82 2 2 &
£ £ | B %2 & £ Soil Description £
= 5 - S E > =4 i
o w ) ap - m =
(a = = [ = o
[ g i) (4] Al
v o SILT, minor sand, dark brown. Stiff, moist, low plasticity, sand is fine
b o uy]  grained (TOPSOML). x
JL o, Jaea ]
S SILY with some sand; brown. Stff, wet, low to moderate plasticity. Sand is
x ow fine to medium grained (ALLUVIAL DEFPQOSITS).
0.5 P B
i e * =
¥ ®
x ® =
by X
x *® I
M ®
| . L
1.0 — o L : : T 15
R SAND with minor silt; light brown moftied crange brown. Loosely packed,
1 maist; sand is fine to medium grained. r
15 o -
| 1.8m Becomes light grey mottled crange brown. _
20 — —14
| 2.3m Becomas dark grey. -
25 - r
3.0 —| o —13
‘| 3t0
1 End of Test Pit at 3.1m (Target Depth Achieved.)
35 - L
140 12
45 - -
Remarks:

Prafabase File, STAGE 7 T 15 UPDATED TEST PIT LOGE GPY, Library: AURECON CHRISTCHURCH.GEB, Data ternplale: CHOH DATA TEMPLATE NGOV 20HL.GOT



Las! Generaled: 3072012 11:26:35‘ am.

aurecen

Aurecir {New Zoaland) Limiled
Und 1, 151 Gaverifich ild

PO BACK 1061

Crrlttchurch 8140

Client;

Fulton Hogan Land Development Limited
Project Name: Rosemerryn Farm Subdivision

Location: Stage 7 to 15

3

Groundwater at3.6m .

macegnzon e wsmess FTOjECt Reference: 224464 Sheet 1 of 1
TEST PIT INFORMATION i CO-ORDINATES NA Date Started:  27/04/2012 Loggedby: RS
Excavalor Type: 8 Tonne Excavalor Easting: 1558565 m Dale Compleled: 27/04{2012 nput by: ML
Tesl P Dimensions: 1.5m % 3m Narthing: 5162402 m Checked by: RS
Contraclor:  Skellys Limbed Ground Level T1m ¢ Verfied by, WD
& @
E| 28 g o =
_— - = [} o
E1 218 88| 2 5
5 E | B | €%¢ s £ Soil Deseription 2
=3 © S E > = o
8| 98| %8 5 g &
o [ 3 o ai
= 8 &
2Lk BILT, minor sand, dark brown. Stff, moist, low plasficity, sand is fine
ot wyl  Grained (TOPSOLL). 3
Wl M ham I
L SILT, minor to some sand, brown. SHff, moist, low to moderate plasticity,
®x x sand is fine {o medium grained (ALLUVIAL DEPOSITS).
0.5 - MR, F
| % L
by by
* k4 -
= b4
= k4 L
q Ed = L
E =
1.0 — T — 10
. o b
* * 13n
SAND with minor silt; brown and grey. Loosely packed; moist; poorly
graded; sand is fine to medium grained. i
1.5 o L
20 — 2.0m Becomes with some silt. 9
] 2.3m Becomes dark grey. i
2.5 " 2.5m Becomes with organic inclusions (branches and large roots). i
130 — -8
35 - E s L
. P 180
e~ L) o] GRAVEL with some sand; brownish grey. Loosely packed; moist to wet; well
T graded; subrounded to reunded; gravel is fine to coarse grained; sand is fine ]
o coarse grained. -
: End of Test Pit at 3,7m {Target Depth Achieved.) o S
45 - L
Remarks:

Database Flie: STAGE 7 TO 15 LIPDATEDR TEST PIT LOGS.GIY, Library: AURECON CHRISTCHURCH.GLE. Dala tamplate: CHCH DATA TEMPLATE NOV 2040.GDT



ﬁu Fecon Client:  Fulton Hogan Land Development Limited T 35

fusorcn biou Zeond]Liroa Proje;:t Name: Rosemerryn Farm Subdivision
O $148 Location: Stage 7 to 15
e 12 G305 Project Reference: 224464 Sheet 1 of 1
3 ez D v [ o O U . O
TEST PIT INFORMATION CO-ORDINATES N/A Date Starled:  27/04£2012 loggedby: RS
Excavalor Type: 8 Tonne Excavator Easling: 1550640 m Date Completed: 27/04/2012 Input by: MJF
Tesl Pit Dimensions: 1.9m x Im haorthing: 516R358 m Chacked by: RS
Conlraclor: Skellys Limiied Ground Level: t4m Verfied by: WD
e
El & B | o g
Els iz g5| & | 3 <
s | Bl & ¥3 £ 2 . - g
&= £ ° (=} a = Soil Description =
= & - S E = & ®
gl | giog) 5 | F ;
- o -_
m 53 O 1) LEi
= &52 5
vl ol SHT, minor sand, dark brown, Stiff, moist, low plasticity, sand is fine
e St W grained (TOPSOIL). g
\‘ r( \.‘ Jl b I
. 1 &as -
: = SILT , minor sand; brown. Stiff, moist, low plasticity; sand is fire {0 medium -
05 - % x grained (ALLUVIAL DEPOSITS). L
W X » % L
» "
Ed x -
M "
» * E
o S .
1.0 — L 13
) * ¥ " w | 23 .
P>\ o]  GRAVEL with some sand; brownish grey. Lcosely packed; moist to wet; well
® B“Q"D graded; subrounded fo rounded; gravel is fine to coarse grained; sand isfine [
D, o4 to coarse grained. L
g 1.3m Becomes with some sand. -
] B a
1.5 A of WF .20 |
}.::! DQD.: L
s (Do n
o o DD |
AN}
20 — Ser 12
| 1S
}o B ™ j
e i
1 )o DQC r
25 = L {}D a L
5 o L] nu
)c: DQD.: -
0o i
. o [BD Vg |
| ! '
130 — . for) f‘) o . . . i 11
) 1 T - T End of Test Pit at 2m (Target Depth Achieved.) o L
35 - F
a0~ L g
45 - . o :

Last Generatad: 31’0?!201.2 11 :26:3? am.

Remarks:

Groundwater not encountered, .

Dialabase File: STAGE ¥ 70 15 UPDATED TEST PIT LOGS.GPJ. Library: AURECON CHRISTCHURCH GLA, Dala lemplate; CHCH DATA TEMPLATE NOV 2010.G0T



Last Genersted: 0712012 11:25:38 a.m.

aurecon

fwrmoen {Few Zeolord) Limeiesi
Urir §, 160 Samaninh Fld
P B0 100D

Client:

Fulton Hogan Land Development Limited
Project Name: Resemerryn Farm Subdivision

Location: Stage 7 to 15

TP3

Groundwater nof encountered, - '_ '

Conzichurch 814%
i e animass Project Reference: 224464 Sheel 1 of 1
TEST PIT INFORMATION CO-ORDINATES N/A Date Started:  27/04/2012 toggedby: RS
Excavalor Type: 8 Tonne Excavaior Easting: 1559878 m Date Compleled: 27/04{2012 fnput by: MJE
Tesl Fit Dimensions:  1.5m X 3m Norhlng: S1BB255 m Checked by: RS
Contraclor,  Skellys Limied Ground Level: 16m Verified by WD
oy
. e o
El & ] o z
= = frad a =
E o T rol o =
- =3 a ot = Q . o E
£ £ = G2 & el Soil Description =
] & 5| 26 - 2 g
0 = = [ 5 ey
[ [iF} @ & H
2| 51 5
o
wiowl ] SILT, minor sand, dark brown. Stiff, moist, Tow plasticity, sand is fing
oy eyl grained (TOPSOIL). -
- lass . -
S SILT, some sand; light brown motiled orange brown. Very stiff, dry, low 8
) x ox plasticily; sand is fine grained (ALLUVIAL DEPOSITS). L
x Ed
| 0.5 .
0.5 6L T el GRAVEL with some sand; brownish grey. Loosely packed: dry; well graded;
1 a °<5° subrounded to rounded; gravel is fine to coarse grained; sand is fine to coarse [
PR grained. L
bO e L
a G" QEG L
1.0 - )o [N s ~ 16
o% Tio i
o o o o B
)o DQDC {
L0 o L
a B“‘ (..._f‘_“e
15 O‘é})ho 1.5m Becomes sandy and moist. i
o o -
.JD . DQ)J: 3
e Ce -
| 0 -
2.0 — .)o'b.--.c - 14
| OQ {:‘J o |
o7 - 2 |
)@-' DQDC i
] o~ (o i
a WPy
28 )m' DQC i
o Bo. oy -
)D ' DQ-%: I
- 1 ser -
3.0 — I"‘\D. olao - . i3 .
T End of Test #il al 3m (Targel Depih Achieved.) ]
35 3
40 — 12
45 - r
Remarks:

Database File: STAGE 7 TO 15 UPDATED TEST PIT LOGS.GR. Library: ALURECON CHRISTCHURCH. GLB. Data famplate: CHCH DATA TEMPLATE NOV 2010.6DT



Last Generaled: T2 19:25:30 am,

aurecon

Aurncon {hma Tealond)] Limiled
Unh 1, 150 Eavangish Fd

PO RBOR 108t

Chrzlchurch 140

Client: Fuiton Hogan Land Development Limited
Project Name: Rosemerryn Farm Subdivision

Location: Stage 7 to 15

TP37

sz P o moees  TOjECE Reference: 224464 Sheet 1 0f 1
Empd: erdstchurchiinp. surecangrovp com
TEST PIT INFORMATION CO-ORDINATES N/A Dale Storted:  27/04/2042 toggedby: RS
Excavalor Type: 8 Tonne Excavalor Easting: 1558835 m Dale Completed; Z7/04/2012 inpul by MJIF
Test Fit Dimensions:  1.5m x 2m Northing: S168238 m Checked by: RS
Contraclor:  Skeliys Limited Ground Level 16m Verfied by, WD
- 7 8
E| & | B o =
E >3 il — = ht [———
= |1 5| 3| &8 2 ° .5
o o ’ = i inti .
% % 3 E g 8 = Soit Description : §
a 5] & = = o 2
o g o (&) i
z 5 &
n- -
ST, minor sand, dark brown. Stiff, moist, low plasticity, sand is fine
] |, AFEined (TOPSOLL). 3
™F SILT, some sand; light brown mottied orange brown. Stiff, moist, low
plasticity; sand is fine grained (ALLUVIAL DEPOSITS). [ r
SAND with minor silf; ight brown mottiied orange brown. Loosely packed, 3
05 - moist; sand is fine to medium grained. 3
0.8m Becomes grey mottled orange brown. |
1.0 - L 14
1.3m Becomes dark grey. _
1.5 A
2.0 —| 43
2.5 r
] A4 :
3.0 —| A — : ‘ — _ 12
1 GRAVEL with some sand; brownish grey. Loosely packed; dry, well graded; :
] subrounded to rounded; gravel is fine fo coarse grained; sand is fine fo coarse I’ i
E rained, I
1 End of Test Pit at 3.9m (Target Depih Achieved.} - -
35 -
40 — - 11
4.5
Remarks:

Sroundwater at 2.9m .

Database Fle: STAGE 7 TO 15 UPDATEDR TEST PIT LOGS.GPY, Library: AURECON CHRISTCHURCH GLE, Dala lempiate: CHOM DATA TEMPLATE MOV 2010.GDT



gurecon

At |y Zoslad] Ll
Ut 1, 153 Cavenaish Rd

PO BOX 1081

Creltichureh B14D

Fulton Hogan Land Development Limited
Project Name: Rosemerryn Farm Subdivision
Location: Stage 7 to 15

TP3

Last Generstad: 370772012 11:36:40 a.m.

Groundwater al 2.7m

:“W pm e anmees  PrOj@Gt Reference: 224464 Sheet 1 of 1
&l il
TEST PIT INFORMATION ' CO-ORDINATES N/A Loggedby: RS
Excavator Type: 8 Tonne Excavator 4559593 m Dale Completed: Z7/04f2(12 inptd by MJF
. Test Fit Dimensions: 1.5 x 3m 5168257 m Checked by: RS
... | Contractor:  Skellys Limited Ground Eevel: 16m Verfiad hy: WD
R 0
- n a
i P
£ RS - 3
E 1 212 g8 @ -7 =
5 £ | 8 B¢ 5 = Soit Description £
7 2 . £8 = & g
a w 2 & 5 2 [
o 5] B o i
= & 5
.
SILT, minor sand, dark brown. Stiff, dry, low plasticity, sand is fine grained
. {TOPSOIL).
SILY with some sand; light brown mottled orange brown. Very stiff, dry, fow
s plasticity; Sand is fine grained (ALLUVIAL DEPOSITS}.
-1 SAND with minor to some silt; light brown mottied orange brown. Loosety
05 packed: sand is fine to medium grained.
] GRAVEL with some sand; brownish grey. Loosely packed; dry; well graded;
1.0 — subrounded fo rounded: gravel is fine fo coarse grained; sand is fine fo coarse [~ 15
1 grained. r
] 1.4m Becomes moist. i
15 o r
20 4 2m Becomes sandy. __14
25 I
A & -
An
End of Test Pt at 2.8m (Target Depth Achieved.} ~ .~ - 1
35 L
4.0 - 12 -
45 =~ -
Remarks:

Database Filg: STAGE 7 TO 15 UPDATED TEST RT LOGS.GRY, Library: AURECON CHRISTCHURCH.GLE. Data tamplate: CHCH DATA TEMPLATE NOV 2010.GDT



Last Generated: 3/07/2042 11:26:41 am.

aurecon

Aurecon {Mew Zealnnd) Limeted

Linit 1, 160 Exverdich Al

PO B0 t0E1

Chnzichurch 8140
Foaland

Telnghorie, 184 3 354 #8531

Client:  Fulton Hogan Land Development Limited
Project Name: Rosemerryn Farm Subdivision

iocation: Stage 7 to 16

3

Groundwater not encountered. '

T Tl 043 s on Preoiect Reference: 224464 Sheet 1 of 1
i ehngishurch (G eR QLT o TUp. Com
TEST PIT INFORMATION CO-ORDINATES NIA Date Starled:  27/0412012 Logged by: RS
Excavator Type: 8 Tonne Excavator Easting: 1558837 m Date Completed: 27/04/2012 Input thy: MJIF
Test Pi Dimenslons:  1.5m % 3m Notthing: 5168324 m Cheched by. RS
- { Conractor:  Shetys Umiled Ground Level. 16m Verfied by: WD
’ o}
e 3§ -
— — = o o =
E @ B - - S ~
- =3 g o8 4 o £
S E 3 g 2 & = Soil Description 8
=3 [ & E - [=1 ©
© @ 5 | 8 - 8 2
o k] B 3 & 2
z s 2 w
> 73]
’ wl ks SILT, minor sand, dark brown. Stiff, dry, low plasticity, sand is fine grained
b 2t gy, (TOPSOIL).
Xt SILT wilh some sand; fight brown mottied orange brown. Very stiff, dry, low
x X plasticity;, sand is fine grained {ALLUVIAL DEPOSITS).
4 » * L
x 9
05 - ko I
b » x [
® . » N L
* b 0B
e T o[ GRAVEL with some sand; brownish grey. Loosely packed; dry; well graded;
g B"Q":l; subrounded to rounded; gravel is fine to coarse grained: sand is fine to coarse |
1.0 — 30 L4 grained. -~ 15
DO D © -
o\ Py L
o) DQ:f: L
™ L
' 66| 1.4m Becomes sandy.
1.5 - a Bu Cag) |
. ] i
LOO o i
o Bq g -
1 )D DQDC -
O 1.9m Becomes moist.
2.0 — p~ Do 14
o BC\ L8y L
:’o ) DQ: L
QD Do L
sy 2 ’
25 }D,_'D 4 2
= End of Test Pit at 2,5m { Target Depth Achieved.) i
3.0 - =13
35 -
4.0 — 12
45 - L
Remarks:

Database File: STAGE 7 TO 15 UPDATED TEST MIT LOGE.GRJ, Library: AURECON CHRISTCHURCH.GLB, Data templale: CHCH DATA TEMPLATE NOV 2010.GDT



Last Generated: 302042 ‘r.‘l 26141 a.m..

Groundwater not encouniered.

L
Clirecon Client:  Fulfon Hogan Land Development Limited T
At i Zedo) it Projea_:t Name: Reosemerryn Farm Subdivision
ot 814D Location: Stage 7 to 15
s resre nesswers Froject Reference: 224464 Sheet 1 of 1
Emsl: ahritlthich({fien. semsiqoup oxn i
TEST PIT INFORMATION CO-ORDINATES N/A Dale Stated:  2704/2012 togyedby: RS
Excavator Type: 8 Tonne Excavator Easling: 1559627 m Date Compleled: 27/04/2012 Inptit by MJF
] Test Pil Dimensions:  1.5m x 3m Norhing: 5168409 m Checkad by: RS
. | Contraclor:  Skellys iimited Ground Lavall 1T m ) Verfiad by, WD
m 0 .
— @ 2
E o : —
= = i : § & E
E | 2 1% 55 ® > c
%_ E 5 é g E‘ £ Soif Description -%
LI I Ll % o &
m & O o 1Y}
= g":, &
sl o SILT, minor sand, dark brown, Stiff, moist, low plasticity, sand is fine
FENIPENY grained (TOPSOL). 3
W st ATew N
N SILT, some sand; brown. Sfiff, moist, low to moderate plasticity, sand is
PR fine to medium grained (ALLUVIAL DEPOSITS).
0.5 - P -
W k3 i
o x
b4 x -
L4 = |
x =
» ® -
* k3
10— X H3 % ® 16
B x
* = 1o
GRAVEL with some sand; brown and grey. Loosely packed; moist fo wet;
well graded; subrounded to rounded, gravel is fine to coarse grained; sand is
fine to medium grained.
1.5
15 4 SAND with minor slit; brown mottled grey. Loosely packed; moist; pooriy
graded, sand is fine to medium grained. i
20 — 15
25 2.5m Becomes dark grey. |
2.7m Becomes silty, I
3.0 - el T
138 A L
A8
GRAVEL with some sand; brownish grey. Loosely packed, moist fo wet; well
o 1 graded; subrounded to rounded, gravel is fine fo coarse grained; sand is fine
o l4s to coarse grained. 13
.20
End of Test Pil at 4.2m (Target Depth Achieved.) ]
45 .
Remarks:

Dalabase File: STAGE 7 TO 15 UFDATED TEST FIT LOGS.GRJ. bbrary: AURECON CHRISTCHURCH.GLB. Dala tampiate: CHUH DATA TEMPLATE NOV 2010.GLYF



Last Generated; H07/2012 $1:26:21 aum.

aurecon

Aureern (e Zoalnnd) LIt
alt ¥, 460 Cavendizh Rd

PO A0R 1T

Lanzichurch 8343

Ciient:  Fuiton Hogan Land Development Limited
Project Name: Rosemerryn Farm Subdivision

Location: Stage 7 to 15

1

Groundwater at 2.7m

“ﬁ_“‘"“lwmm e roject Reference: 224464 Sheet 4 of 1
TEST PIT INFORMATION CO-ORDINATES NJA Dale Staded:  27/04/2012 logged by: RS )
Excavalor Type: 8 Tonne Excavator Easting: 1557263 m Dale Completed: 27/04/2012 nputby:  MJF
Test Fit Dimensions:  1.5m x 3m Northing: 5166808 m Checked by: RS
Contraclar:  Skelfiys Limited Ground Level: 18m Verified by: WD

. 2 0
E § 3 o =
= = s & £

E| &% g& o J =

G = & ge g & Soil Description £

B3 x| €8] 2 g 2

51 %18l 8 B 5 3

@ G
4 5 & W
Z 77
o vl v o] SILT, minor sand, dark brown. Stiff, moist, low plasticity, sand is fine
b owr oyl grained (TOPSOHL) -
\l f( \" Il W
- Thaas "
1 IV Sandy SILT; light brown. Stiff, moist, low plasticity. Sand is fine grained and |
0.5 - x poorly graded (ALLUVIAL DEPOSITS). |
b Es
>< x b
N x
» K r
A
b4 X r
® X
b L4 r
10 — « e Tl 0.95m Becomes brown motiied grey. —17
1140
SAND with minor sift; brown mottled grey. L.oosely packed, moist; sand is
fine grained and poorly graded.
15 o B
20 — — 18
] 2.0m Becomes dark grey motiled orange brown. I
2.2m Becomes with some silt.
- 251
25 * o % x| SILT with some sand; dark grey. Moist, moderate plasticity, sand is fine
% x grained. o e )
1 % kS T ) L
] K -
£ x b
x E
1 x o x L
3.0 — * " x —15
o » ® 1
E X
Es x -
® x
® x -
x x
B o4 L
. ® x
35 - KX |
. Fs =
o] S L
- X X -
" E
] ®oox L
x E
- [ .'s;t_ﬁ —
lan ' End of Test Pit at 3.9m (Maximum Extention of Excavator.) - |14
45 - x
Remarks:

Dalabasa File: BTAGE 7 TO 15 UPDATED TEST FIT LOGS GFY, Library: AURECUON CHRISTCHURCH GLE, Dala template; CHOH DATA TEMPLATE NOW 20HL GET



Last Gensrated: M07/2042 142623 am.

aurecon

HAaroccn {iew Zoniord) Limied
Unit 1, 160 Cavmrcdizsh A4
POBOK 1081

Ciient:

Fulton Hogan Land Development Limited

Project Name: Rosemerryn Farm Subdivision
Location: Stage 7 to 15

TPO3

Chvistehureh 814G
nenoumqunan  uune wasnes T10jOCt Reference: 224464 Sheet 1 of 4
TEST PIT INFORMATION - CO-ORDINATES NiA Date Staried:  27/04/2012 loggedby: RS T
Excavator Type: B Tonne Excavator Easting: 1558600 m Date Completed: 27/04/2042 input by MJIF
. Test Pit Dimenstons:  £.5mx 3m Northing: 5167558 m Chacked by: RS
. | Gontractor.  Skeflys Limited Ground Lavel: MNiA Werfiedby: WD
L o
-— o
— I P
. i —
- £ 2 2 o £
E 2|1 %, 88 » - =
5 E B B 2 g 2 Soil Description 2
[+ o - =) > [+3 [
8 w R - b g B
2] o a4 0] o
= 8| &
Y
o Wk SILT, minor sand, dark brown, Stiff, moist, low plasticity, sand is fine
SN grained {TOPSOIL).
wloath
Y ; 4040
S SILT with some sand; light brown mottled crange brown, Stiff, moist,
08 ~ x % moderate plasticity; sand is fine to medium grained (ALLUVIAL DEPQOSITS).
= X " *
.4 x
b4 x
* -
* *
® 4
1 0 _ M x.
: T 1.0m Becomes sandy.
%
® ¥
T 1.3m Becomes with frace sand; grey motiled light brown.
* * 1.4
15 1 - SAND with some sil; dark grey. Loosely packed moist; sand is fine to
medium grained.
20 — h 4
2.3m Becomes with fibrous organic inclusions {branches and roois up to
250 30mm in diameter).
25 - 7 | SHT with minor sand; dark grey. Stiff, moist, moderate plasticity.
Xxxx . o . ] .-
£ *
| w »
2 k4
3 Ed »
3.0 I x " x
= =
= »
x x
. x
x x
x x
"% x| 3.4m Becomes with fibrous organic inclusions. (up to 80mm in diameter),
3‘5.~— xx)(x - -
. L5 .
x "
£ x
» =
e H
. 4 = "
A 4 G < * A0
S End of Test Pit at 4m {Target Depth Achigved.) - . - -
45 -
Remarka:
Groundwater at 2.0m

Database File: STAGE ¥ TO 15 UPDATER TEST PIT LOGS.GPY, Library: ALURECON CHRISTCHURCH.GES, Bata lemplale: CHCH DATA TEMPLATE NOV 2040.6DT



Last Genarated: AI0T/2012 11:26:24 a.m.

aurecon

Aurecen (Mew Zoaland) Urzbed
Uit 1, 160 Cvnckch Rd
FOD0X DB

Carletzhuren 8143

Client;

Fuiton Hogan Land Devefopment Limited T
Project Name: Rosemerryn Farm Subdivision

Location: Stage 7to 15

Groundwater not encm_m;ared.

ﬁ;‘ﬁwm Im*‘;:?.‘:ii‘;;‘;‘;i‘s Project Reference: 224464 Sheet 1 of 4
TEST PIT INFORMATION CO-ORDINATES NJA Dale Slaried:  27/04/2012 Loggedby: RS
Excavator Type: 8 Tonne Excavalor Easting: 1550835 m Date Completed: 27/04/2012 Input by MIF
Tes! Pit Dimensions:  1.5m % 3m Morthing: SA67650 m Checked by RS
Conlracior, Sheflys Limiled Ground Level: 18m Verified by WD
[} .
—_ i L
£ § e o -
= = ke g £
E1 21288 @ P z
5 g | 8 30 & = Soil Description £
o. ] - o E =3 [ [
@ o i o _g - g %
o el @ 2 & i
= 5| 5
a
LW by SILT, minor sand, dark brown, Stiff, moist, low plasticity, sand is fine
s oan]  grained (TOPSOIL). i
S ab e WTam |
VI SILT with some sand; light brown. Stiff, moist, low plasticity. Sand is fine
1 Koow grained and poorly graded (ALLUVIAL DEPOSITS).
05 o S L
H Y r
» *®
* b4 ‘
24 »
w K [
4 X = b
x L3
10 — 23 159 - T 17
: SAND with some silt; ight brown grey. Loosely packed, moist; sand is fine
grained. 3
1.5 1.5m Becomes mottled reddish brown. i
] 1.9m Becomes dark grey. i
20 — ey - 16
| :_ R ]
S SILT with some sand; light brown, Stff, moist, moderate plasticity, Sand is
x o fine grained and pooriy graded, i
4 K X . x b
25 - N i
] x ok |
Le *
* S B
3 kS 260
R SAND with some silt; dark grey. Loosely packed, meist; sand is fine
h 1 grained.
3.0 “ 3.0m Becomes with fibrous organic inclusions (roots) 20mm in diameter. _" ®
35 -+ -
28
] End of Test Pit at 3.8m (Target Depth Achieved.) ... i
4.5 -~ 2
Remarks:

Dstabaze Fite: STAGE 7 TO 15 UPDATED TEST PIT LOGS.GRY, Lirans AURECON CHRISTCHURCH.GLE, Data fempiate; CHCH DATA TEMPLATE NOV 2010.GBT



@E,E fecon Ciient:  Fulton Hogan Land Development Limited T

Las! Generated: 30772012 $1:38:47 a.m.

anoson (e Zodon Ui Project Name: Rosemerryn Farm Subdivision
Tzt sti0 Location: Stage 7 to 15
wiesenem oo sammes PTOjECE Reference: 224464 Sheet 10f 4
Empl: chnztchurchfap. eur<onprz. o
TEST PIT INFORMATION . CO-ORDINATES NIA g Date Starfed:  27/04/20142 Loggedby: RS
Excavalor Type: 8 Tonne Excavalor Easting: 1559761 m : Date Completed: 27042612 input by: MJF
Tes! Fil Dimensions.  1.5m K 3m Northing: 567731 m P Checked by: RS
- {Contracior: Skeflys Limied _ Ground Level: 18 m | Varfied by: WD
. — 2 i
E 2 8 0 z
— -~ — & —
E1 2 1% 88 o - g
£ £ et '§ £ t§u £ Scif Description -?u,
g1 v | & %E 5 g B
@ ) & & i
= 5 5
sl SILT, minor sand, dark brown. Stff, moist, Jow plasticity, sand is fine
Yy 4y grained (TOPSOIL). i
Wi, Sy nan "
. SILT with some sand; fight brown, Stiff, moist, low plasticity; sand is fine to
1 x % medium grained {ALLUVIAL DEFQSITS). I
05 - L 5L B
* x -
b4 X
E * r
u =
e ®
Es x L
x x
1.0 - e i~ 18
4 W * L
o< X 1.1m Becomes brownish grey mofied orange. ]
x X
L4 = -
ks =
o L. B
1.5 " L
* ) * ) 1.30 I
x, A, -
- : SAND with minor silt; greyish brown mottied orange brown. Loosely packed,
moist; sand is fine o medium grained.
20 — \ 4 2.0m Becomes dark gray. 4
" 2.1m Becomes with fibrous organic inclusions {up to 20mm in diameter}.
285 -
3.0 — —13
35 - -
o _ i
o End of Test Pit at 3.7m (Target Depth Achieved.) -~ ]
Remarks:

Groundwater_ai 2im

Datahaze Fle: STAGE 7 TO 15 UPDATED TEST PIT LOGS.GPY, Library: AURECON CHRISTCHURCH . (GLE, [7als lemplale: GHEM DATA TEMPLATE NOV 2010.GET




Lagt Generated: 3/07/2012 1126:96 a.m.

ourecon

Aunerzn (New Zrrizcd) | bnited.
1hilt 1, 150 Caventith Rt
POEOX 1631

Client:

Fuiton Hogan Land Development Limited
Project Name: Rosemerryn Farm Subdivision

Location; Stage 7 to 15

TP13

Chrctchumh Bt4d
e Hoen s PTOjECE Reference: 224464 Sheet 1 of 1
Tmall; dhvischorchilinp auncomgroup.com
TEST PIT INFORMATION CO-ORDINATES NiA Dale Started:  27/04/2042 Loggedby: RS
Excavator Type: & Tonne Excavator Easting: 1559745 m Dale Completed: 27/04/2012 iggu;i‘:ya - i_f;F
Tes! Pit Dimensions: 1.8m x 3m Norihing: S167953 m eckad by:
Contractor. Skeflys Limed Groundievel 16m Verfled by, WD
2]

- W -Ou—"

E E -8 o .é.
= - - = =1 L=
E| 21%, 68 © < €
£ g | B B¢ - & = Soil Description B
[=3 @ - = -3 o ©
&1 w8l tE 5 £ &

T © b 0] i

=l 5| 5

SEOS T SILT, minor sand, dark brown. S4ff, moist, low piasticity, sand is fine
v, ov]  grained (TOPSOIL). "
1 oas B
i SILT with some sand; light brown mottied orange brown. Very stiff, dry to
05 - 1os wel, low plasticity; sand is fine grained (ALLUVIAL DEFQSITS). L
1 SAND with minor silt; light brown mottled orange brown. Loosely packed, L
moist; sand is fine to medium grained. |
1.0 — L5
1.2m Becomes dark grey with some silt. :
1.5 L
20 — 14
| 2.3m Becomes with occasional fibrous organic inclusions (roctiets), i
28 - r
3.0 — o0 . _ . 13 .
GRAVEL with some sand; brownish grey. Loosely packed; moist to wet; well i
1 v graded; subrounded fo rounded; gravel is fine to coarse grained; sand is fine [
1 2 to coarse grained. F
!ﬂ i
35 End of Test Pit at 3.4m (Target Depth Achieved.) .- -
4,0 — — 12
4.5 T
Remarks:

Groundwater 3.2m .

Dalabase File: STAGE 7 1D 15 UPDATED TEST PIT LOGS.GP, Library: AHRECON CHRISTCHURCH.GLB, Dala tamplste: CHCH DATA TEMPLATE NOV 2010.GET



&ﬁ?@@@ﬁ Client:  Fuiton Hogan Land Development Limited T : ’E

firegsn (e oo Lol Project Name: Rosemerryn Farm Subdivision
Enhiren B0 Location: Stage 7 to 15
Eﬁiﬁ'ﬂmm e e, Project Reference: 224464 Sheet 1 of 4
d:
TEST PIT INFORMATION “. . | COORDINATES NZTM Dale Starfad:  §/09/2011 toggediy:  LFS
Excavator Type: 30! Excavalor ’ Easting: 1559865 m Pate Completed: 6092011 nput by LFS
Test Pt Dimensions: Northing: 5167974 m Checked by: JSM
Contractor:  Fulton Hagan Ground Level, NA Verfiad by, 3K
<1}
— ® 2
’ £ 8 3 o) =
— = = - et £
E o Fiv) il o = g
= <A z 2= c o . s
& £ et S g & = Soll Description 2
8 S gl o8 Z & 2
a K B g & 2
= & &
o
yhot bl TOPSOIL SILT with frace sand and rootlets; Dark brown. Firm. Moist. Low
y, wi |  plasticity. Sand fine grained.
.| ns
SAND; Brown. Medium dense. Moist. Fine grained.
0.5 A
_ R XL
7 swarvrost X | GILT; Light brown. Soft. Moist. Low piasticity.
tOH24kEs * M
b Es
X b4
L4 *
kS x
1 * ®
15 - NPT
) SAND; Brown crange. Loose. Wet. Sand fine grained.
20_- '--.:..:.uu
. SIUNh o SAND, Grey. Loose. Wet Sand fine grained.
25
....... 25
* o %, | -Sandy SILT; Blue grey. Firm. Wel, Low plasticity. Sand Is fine grained. . -
X .o
1 X N X
X
3.0 -~ ok e
oK
b P 4
] E I
. R x
4 XX
.ox .
=%
x X
3.5 L%
; N
¥ SN ¥ |aq .
T o _ End of Test Pit at 3,7m (GW Reached) .. .-~
40—
45 -

Las! Generaled: 3!07!2012; 11 :25:32 a,.rn. .

Remarks:

Tree roots @ 2.4m B
Groundwater reached 3.7m

Dalabaze File: TEST PIT DATA FROM FREVIOUS INVESTIGATIONS GRJ, Library: AHRECON CHRISTCHURCH. GLE, Dala template: CHOH DATA TEMPLATE NGV 2010.G0T




g&@ Fecon Client:  Fulton Hogan Land Development Limited T ?

Last Generated: 3G7F2012 41:26:27 a.m.

e (o Zecand] Lo Projept Name: Rosemerryn Farm Subdivision
RO BOK 100! Loc_aticm: Stage 7to 15
o Ta e PProject Reference; 224464 Sheet 1 of 1
Empir
TEST PIT INFORMATION " | CO-ORDINATES N/A Dale Starled:  27/04/2012 toggedby: RS
?xca;al%r Type: 8 Tonne Ex%avatur Easnl;‘ng: ‘éﬁ%:g;%m Diate Complated: 27/04/2012 :r:':ph;té;?gdb g;F
est Fil Dimensions: 1.5mx 3m arthing: m Y.
Contraclo;: Sheitys Lirnited Ground Level: 16m Verified y: WD
[
. — ) &2
E|l 2 1% 88 o - =
£ E 5 s 2 & = Soil Description =2
[~} [ - o E - =) o
8 w 2 bl 4 H] i it}
o @ i) &G o
= & &
slowk o SILT, minor sand, dark brown. Stiff, moist, low plasticily, sand is fine
e i abi grained {TOPSOEL) r
S s WY e
. Silty SAND; light brown moftled orange. Loosely packed, moist; sand is fine
% to medium grained {ALLUVIAL DEPOSITS). 1
05 - N i
Fd 1 L
LY S
x ®
ks X |
x »
M n -
* *
1.0 - VI 15
W ® -
x x .20
L SAND with some silt; light brown mottled orange brown. Loosely packed,
mosit; sand is fine to medium grained. i
1.5 -
20 — 2.0m Becomes dark gray. - 34
] 2.1m Log encountered (250mm in diameter), ]
25 -
: a0 __ g . 2 ' . 13
: R T End of Test Pit at 3m (Target Depih Achieved ) R
lao L R e R PRISS K%
4.5 =
Remarks:

Groundwater Not Engountered - - -

Databasze File: STAGE 7 TO 15 UPDATED TEST PIT LOGS.GPL, Ubrary: AURECON CHRISTCHURCH . GLE, Dats lemplate: CHCH DATA TEMPLATE NOV 2040.6DT



Last Generated: 30712012 11:26:28 am.

aurecon

ALnooi {Now Znslznd] Limiled
Lenlt 1, 150 Cawonihsh R

PO AOYK 1281

Chelstchurh Bt

M Zoalare Telvphons; +ha 3 360 ORI
WA, EHECDCURCEAr Fomimin. +84 3 370 0855

Emuii _chriztchurchios smcsogop cam

Client;

Fuiton Hogan Land Development Limited

Project Name: Rosemerryn Farm Subdivision
L.ocation: Stage 7to 15

P17

Shest1of t

Project Reference: 224464

TEST PIT INFORMATION CODRDINATES NiA Dale Stated:  ZTO42042 togged by: RS

Excavalor Type: & Tonne Excavatar Easting: 4559708 m Pate Completed: 27042012 fnput by: MJF
] Test Pit Dimensions:  1.5m x 3m Northing: S168009 m Cheched by RS

Conlractor: Shallys Limited Ground Level, 13m Verifiedby: WD

B
E § %.? o =
= = ~ = E
£E1 2 12| 8k 2 o <
£ | £ 8 g8 ] £ Soil Description 2
gl o |8 %2 3% g i
o 2] o o n
=y
= 5 5
o
’ vl SH.T, minor sand, dark brown. SHF, moist, fow plasticily, sand is fine
1 y, w1 o grained (TOPSOIL). i
RN P, i
| vas I
e Siity SAND; light brown motiled orange. Loosely packed, moist; sand isfine |
05 - ® o to medium grained (ALLUVIAL DEPOSITS). L
% B -
® e o
x
xL L
10— 5 12
BN
.
T L
N
_X_ T
X N
15 . _"‘ : 1.4m Becomes with some sitt, grey motiled orange brown.
= ¥ X : 1.5m Becomes with occasional fibrous organic inclusions (roofiets).
% * -
LR
X_ . L
- X
- >< e -
2.0 — x - 11
: e 2.0m Becomes dark grey.
% -
X L
"o
L -
L
25 = X _
% -
F
e 2
- ®. : —
1 L Coh e
b2\ of | GRAVEL with some sand; brownish grey. Loosely packed; saturated; well
3.0 - i graded; subrounded to rounded:; gravet is fine to coarse grained; sand is fine  f 16
O COarse grail}ed, F :
End of Test Fit at 3m (Top dense fo excavate.) S
35 -
4.0 - 9
45 -~ S
Remarks:

Groundwaler al 2.8m ..

Dalsbase File: 5TAGE 7 TO 15 UPDATED TEST PIT LOGS.GRJ, Litwary: AURECON CHRISTCHURCH.GLE, Data temptate: CHCH DATA TEMPLATE NOV 2040.GDT



éu fecon Cliant:  Fuiton Hogan Land Development Limited T

Last Generaiad: 207/2012 11:26:26 a.m.

S e ot e Project Name: Rosemerryn Farm Subdivision
rrling Location; Stage 7 to 15
evamemancon ramme asmeas PrOject Reference: 224464 Sheet 1of 1
Emil dulstchurchuffio secrgmup com
TEST PIT INFORMATION ©. | CO-ORDINATES NiA Date Statted: 270472012 Logged by RS
Excavator Type: 8 Tonne Excavator ' Easting: 1658485 1 Date Completed: 27/04/2012 wputby:  MJF
Tes! Pit Dimensions: 1.5m x 3m Northing; 5168200 m Checked by: RS
Contractor:  Sheliys Limited Ground Level, 18m Verified by: WD
8
T 2 3 -
- o I B P g
E 2z e BB o oy =
5 £ [ 8] 82 & = Soil Description £
2 s |7 | 2§ > & 2
w [H] [ E
o K 3 8 & i
= : &
T SILT, minor sand, dark brown. Stiff, moist, low plasticity, sand is fine ]
Lo b, grained (TOPSOIL).
Al Wby :
.
1 LA SILT, some sand, light brown mottled orange brown. Very stff, dry, low k-
05 % plasticity, Sand is fine grained (ALLUVIAL DEPOSITS). L
o x x : L
= k4 r
w k]
® x [~
E x |
" x
1.0 — X W) e _ _ _ 1?
) coenkn SAND with some siit; light brown mottled orange brown; sand is fine to
medium grained. B
15 o F
20 — 16
cLoC C 230
e~ J ol Samdy GRAVEL brownish grey. Loosely packed; moist to wet; well graded;
o[\° 28 subrounded to rounded; grave! is fine to coarse grained; sand is fine lo coarse |
P Y grained. L
) O%O o] L
25 ol N9 . T |
1 >o DQ)C L
DO C} o L
“ Bu =y i
] :}CJOD (s .
3.0 - PO 15
’ ° G =0 a4p
End of Test Pit at 3.1m (Target Depth Achieved.) |
35 4
45 - L
Remarks:

Groundwater not engountersd,

Dalabase Flie: STAGE 7 TO 15 UPDATED TEST PIT LOGE GF), Libany: AURECON CHRISTCHURCH.GLE, Data template: CHCH DATA TEMPLATE NOV 2010.G0T



9
Qiarecon Client:  Fulton Hogan Land Development Limited T : 2 @

Last Generated: 30772012 11:26:20 o.m.

Aarocon o Lt iz Projegt Name: Rosemerryn Farm Subdivision
P Location: Stage 7to 15
“E,;M’;.If.‘:‘?f‘“;‘wm pe e ens PTOjeCt Reference: 224464 Sheet 1 of 1
TEST PIT INFORMATION T 1 CO-ORDINATES NJA Dale Starfed:  27/04/2042 loggedby. RS
Excavator Type: 8 Tomne Excavator . ’ Easting: 1559683 m Bate Completed: 271042012 Inpiet by MJF
Tes! Fit Dimensiong: 1.5m % 3m R Northing: H5168142 m Checked by: RS
Conlractor:  Sheliys Limited Ground Levelk: 17m Verked iy WD
[o)
— B ®n
E E 8 o E
= = ~ & E
El 2 1% g8 © = =
£ £ 51 % 2 s £ Soil Description £
g & = | £58 z o 2
[ w z In | g @
o [ o Qo i
= g &
il
Wkl SILT, minor sand, dark brown. Sff, moist, low plasticity, sand is fine
Lo, G, grained {TOPSOIL}. B
RS |
e B
e SILT, some sand; light brown mottied arange brown. Very stiff, dry to moist, -
05 - ¥ X low plasticity; sand is fine grained (ALLUVIAL DEPOSITS). 1
= " X * —
* X 0D
SAND with some silt; light brown mottled orange brown; sand is fine to
madium grained. i
1.0 -~ 16
1.5 i 1.5m Becomes dark grey. i
20 — 15
) 4 I
25 20
. P\ o GRAVEL with some sand; brownish grey. Loosely packed; moist {o wat; well
; o (28 graded; subrounded to rounded; gravel is fine fo coarse grained; sand is fine
)o &4 to coarse grained. . r
LO o :
B . © BU T L
) N
30 — . . o O ™1 14 .
E . | KW FET
. End of Test Pil at 3.Tm (Test Pit Sides Collapsing)
4.5 - r
Remarks:
Groundwater al 2.4m

Diatabase Fie: STAGE 770 15 UPDATED TEST PIT LOGS GR, Lbrary: AURECON SHRISTGHURGCH.GLE, Dala template; CHCH DATA TEMPLATE NOW 2010.GDT



;&&HF@C@E‘E Client; Fulton Hogan Land Development Limited ?

Last Genarated: 30772013 14:26:30 a.m,

Sunerc (Mo 2ot il Pfojec_:t Name: Rosemerryn Farm Subdivision
o140 Location: Stage 7 to 15
wesnepeen renmes, ssiasnos PTOjECt Reference: 224464 Sheet 1 of 1
Emnl shiistcherd e erseongiom &in i
TEST PIT INFORMATION e CO-ORDINATES N/A Date Started:  27/04/2042 Loggedby: RS
Excavalor Type: 8 Tonne Excavalor - gaiirﬁg; 15569%5%:11 Date Cornpleted: 27/04/2012 igtgul’i‘agd b g'iéF
Test Pit Dlmensions:  1.5m x 3m : orihing: S1GBGFE m il s
. {Coniractor: Skelys Limiled Ground Level: 17 m Venfied by, WD
o1
—_ » 8
[} —
= El 2] g 2 £
E]1 21T | ¢8 ® 2 <
= E | 8| &8 5 = Soil Description 2
=% [ . G E - a. @
» 1451 & oo b T &
& ® [} $ & )
2 é &
Ll il SILT, minor sand, dark brown, Siiff, moist, low plasticity, sand is fine
I, s1 .y grained (TOPSOIL). -
) \.‘ ‘s ) Ban
% | ST with some sand; light brown mottled orange brown. Dry to moist, fow
® ox plasticity; sand is fine grained (ALLUVIAL DEPOSITS). I
0.5 - ML A
b o 1
* * b.10
SAND with some silf; light brown motlled orange brown, L.oosely packed,
mosit; sand is fine to medium grained. ’
1.0 — 18
1.2m Becomes grey. i
1.5 r
20 — 2.0m Becomes dark grey. __15
] 2.1m Becomes with fibrous organic inclusions {Branches and roofs up fo
H0mm in diamater). i
25 - -
A 2% DN S SEES
. E 50
p~ 1ol GRAVEL with some sand; brownish gray. Loosely packed; moist to wet; weli _
3.0 - : & B"CS‘ graded; subrounded to rounded; grave! is fine to coarse grained; sand is fine [ 14
1 3@ L4 to coarse grained, F
[ Wi i . -
i Engd of Test Pit at 3.2m (Test Pit Sides Collapsing) |
4.0 N D B e - I
45 - P
Remarks:

Grogndwater at 2.6m

Dalabase Fiie: STAGE 7 TO 15 UPDATED TEST PIT LOGS.GPJ, Library: AURECON CHRISTCHURCH.GLB, Data templale: CHCH DATA TEMPLATE NOV 20.GDT




Last Ganeargted: 3!’0?!20‘.12 14:26:31 a.m..

ourecon

Awmcan (New Zealand] Limlied
nll 4, 150 Cawsnrish R

PG EOR 1988

Chrigknrch 8140

B Fanlnnd Telsphana. +&F 1368 082t

Client: Fuiton Hogan Land Development Limited
Project Name: Rosemerryn Farm Subdivision
Location: Stage 7 to 15

T

Groundwater not encountered.

;vmmnumwmpmn Foctlivite: +E4 3375 8655 Pijth REferenCG: 22446'4 Sheat 1 of 1
e
TEST PIT IRFORMATION B "] CO-ORDINATES difA Date Started:  27/04/2012 loggedby: RS
Excavator Type: 8 Tonne Excavator Easting: 1559471 m Dale Completed: 27042012 fnput by: MJF
. {Tes! Pl Dimensions: 1.5m X 3m Norihing: 5168260 m Checked by: RS
- iConraclor: Skeilys Limited Ground Levell 14m vVerfied by: WD
i)
— B 34
- E e 8 D T
= o i =5 = ol
b [=1 - @« e QC, (43 N Ty g
£ £ 5 ’§ £ 8 £ Soil Description 2
L % o og " E' g
0 & 5 g o} iz
= B =
& o
e b SIET, minor sand, dark brown. SHff, moist, ow plasticity, sand is fine
RTINS grained (TOPSO”.). r
b J:‘ ;" rr’ by [
M "
® X g Sandy SHLT, light brown mottied orange brown. Very stiff, dry, low plasticity, |
05 - el \sand is fine grained (ALLUVIAL DEPOSITS). L
d B"Q")ﬂ Sandy GRAVEL; brownish grey. Loosely packed; moist to wetl; well graded; B
_39 b~-H  subrounded to rounded; gravel is fine to coarse grained; sand is fine o coarse |
LO Ty el grained.
? Bc 7 |
J ?Q - DQE |
1.0 - Nekah —13
] = BD_ 6
.39 . D e N
?%O 0 -
p ol 8% T
15 }D . DQ)C .
] o% Clo i
2[4 ~20 1
N quc |
] 50 s I
2.0 ) Ba(ff 12
' 0 4] i
QQ' G o
O '
S L. g -
:a-%@- ¢
25 o {47 .50 b
2 55 :
DO- @ o L
o Bq L -
j )D . DQC
AT - T End of Test Pit at 3m (Target Depth Achieved.) .. L
35 - F
lap — - 10
45 -
Remarks:

Dratabass File: STAGE 7 TO 15 UPDATED TEST PIT LOGS.GR), Library; AURECON CHRISTCHURCH.GLE, Dala template: CHUH DATA TEMPLATE MOV 20M0.GDT



{ast Genaraled: 300773012 2633 am.

aurecorn

Aurecon {Few Zoalaret) Lmcisd
Lint 1, 160 Srvendizh Ad

Ciient:  Fulfon Hogan Land Development Limited T o 2

Project Name: Rosemerryn Farm Subdivision

Craarin 8350 l.ocation: Stage 7 to 15
mmammean Ty wismeas TOjECt Reference: 224464 Sheat 1 of 1
TEST PIT INFORMATION CO-ORDINATES NfA Date Slarted:  27/04{2012 toggedby: RS
?xw;ator Type: 8 Tonne Excavalor ﬁaﬂ:“lﬁg: hljiﬁ Date Complated: 27/04/2012 tgﬁ“&?{d o ?ngF
‘est Pt Dimensions: 1.5mx 3m - orthing: e y:
Contractor:  Skellys Limited Ground teavel: MNA Verfied by: WBD
= :
- 4]
_— 74} et
£ @ T 56 5 5 =
= = z 1 28 2 o 5
£ E g S R & = Soit Description =
a © = L > [ @
8|9 | & B 5 2 &
Q @ B 4] i
= 5 5
LTSRS SIRT, minor sand, dark brown. SHE, moist, low plasticity, sand is fine
[P TR grained (TOPSO?{.)
KPS FEY)
=L x SILT, some sand, iight brown motlied orange brown. Very stiff, dry, low
< ox plasticity, Sand is fine grained {(ALLUVIAL DEPOSITS).
0.5 - MR
4 x Ed
M E
= =
s Y 0,50
: SAND with some silt; light brown mottied orange brown; sand is fine to
mediumn grained.
1_0 f—
4.2m Becomes dark grey.
15
] 1.6m Becomes fibrous organic inclusions {branches up to 100mm diameter).
20 2.0m Tree stump 0.5m diameter.
285 - R
| BRIV
e~ 11 o T GRAVEL with some sand; brownish grey. Loosely packed; moist to wet; well
a[}7 .2 graded; subrounded to rounded; gravel is fine to coarse grained; sand is fine
)o oo~y o coarse grained.
b e
3.0 — ¥ MACHER S - :
- .| EndofTest Pit at 3m (Target Depth Achieved)) - -
35
4.0 —
4.5 -
Remarks:

Groundwaler at 3.0m.

Dalabaze Fie: STAGE 7 TO 15 UPDATED TEST PIT LOGS.GRY, Library: AURECON CHRISTCHURCH GLE, Daly tempiate; CHOH DATA TEMPLATE NOV 2010.60T



Las! Generatad: 3!0?!201é 11:26:3.'5 am,

aurecon

Furpon (s Zonlnrd) Lot
Uris 1, 150 Cavendich Ad
POAGK 1o

Client;

Fulton Hogan Land Development Limited

Project Name: Rosemerryn Farm Subdivision
Location: Stage 7 to 15

Groundwater at 3.0m -

Cviichurch, 8140 )
%;“,;‘;mm T e Project Reference: 224464 Sheet 1 of 1
TEST PIT INFORMATION CO-DRDINATES N/A Date Started:  27/04/2012 Loggedby: RS
_il“%xca;atg)r Type: & Tonne Excavator Ea?;:::rg‘;g 15523847 m Date Complelad: 270412012 inpuéfg& 5 gléF
‘est Pit Dimensions:  1.6m 1 3m o] 3 168197 m Che y:
- | Contractor.  Shellys Limbed Ground Level: $3m Verfied by WD
=] 2| 2 -
._,_E, - ] oh
= = - i 8 E
E1 218 38| v 2 g
= £ B ¢ g 5 = Soil Description S
[=1 il - o -4 o [
o o T oo = ® =
] ] ] o o4 w
] B o O I}
= &% 5
vl vkl ST, minor sand, dark brown. Stiff, moist, low plasticity, sand is fine
i, gy | grained (TOPSOIL). i
b4y \.‘ I W] oo I
% SILT, with some sand; light brown moftled orange brown, Very stff, dry. low
x  x plasticity; Sand is fine grained (ALLUVIAL DEPOSITS). i
0.5 - PRI -
] % % L
ol * 178
SAND with some silt; Hight brown motiled arange browrs; sand is fine to
medium grained. r
1.0 — 12
1.2m Becomes dark grey. "
1.5 F
1.6m Becomes with fibrous organic inciusions {branches up to 100mm ]
diameter), i
20 2.0m Tree stump 0.5m diameter. __11
25
N ¥ B
3.0 o GRAVEL with some sand; brownish grey, Loosely packed; moist to wet; weli 10
] ,, Sraded; subrounded fo rounded; gravel is fine to coarse grained; sand is fine |
1 =\{o coarse grained. I
End of Test Pit at 3.2m (Target Depth Achieved.) T
. 3-5 A . ’ -
140 — -9
45 - -
Remarks:

Database Fila: STAGE 7 TO 15 UPDATED TEST FIT LOGE.GRY, Library: AURECON CHRISTCHURCH.GELB, Dats ternplate; CHOH DATA TEMPLATE NOW 2010.GOT



Last Generaled: 3107/2012 112634 am.

aurecon

Aurmeon {Mmy Zaginn} Linidsd
Uni 4, #53 Covenciel Rd

Client:

Fulton Hogan Land Development Limited

Project Name: Rosemerryn Farm Subdivision

TP33

Groundwater not encountered.

G810 Location: Stage 7 to 15
e 1 e, Project Reference: 224464 Sheet 1 of 1
Esral ehirdsichumchEsp puremngrmup ooam
TEST PIT INFORMATION CO-ORDINATES N/A Date Started:  27/04/2012 loggedhy. RS
gxc:i;gitogq Type; aTo;':rgn Ex:caavator Easﬂtri?g: 155156%53%?3 m Date Completed: 27/047/20H2 E\phgé by:i b ;ﬁ;F
est Fit Dimensions: t.imx3m nrthing: 113 ke: 1
Contractor:  Skellys Himited Ground Leval: 16m erified by:y WD
» s
E 8 G o .
— = [ - b E
EleiT| g8 = | 4 T
& E | B3| 22 & £ Soil Description £
[ o e o - =4 ©
o w i) ap e m =
fa -— = m = s
[ g b (4] Al
w2k SILT, minor sand, dark brown. Stiff, moist, low plasticity, sand is fine
oo wy]  grained (TOPSOML). x
REn &30 ]
* SILY with some sand; brown. Stff, wet, low to moderate plasticity. Sand is
* fine to medium grained (ALLUVIAL DEFPQGITS).
0.5 o B
. x L
¥
« L
y
N L
4 b -
x
1.0 — - L P e 15
: - SAND with minor sili; light brown moftied crange brown. Loosely packed,
1 maist; sand is fine to medium grained. r
15 -
| 1.8m Becomes light grey mottled crange brown. _
20 — —14
| 2.3m Becomes dark grey. -
25 - r
3.0 —| o —13
MR
1 End of Test Pit at 3.1m (Target Depth Achieved.)
35 - L
140 12
45 - -
Remarks:

Prafabase File, STAGE 7 T 15 UPDATED TEST PIT LOGE GPY, Library: AURECON CHRISTCHURCH.GEB, Data ternplale: CHUH DATA TEMPLATE NGOV 20HL.GOT



Las! Generaled: 3072012 11:26:35‘ am.

aurecen

Aurecir {New Zoaland) Limiled
Und t, 151 Gaverifich fd

PO BACK 1061

Chelttchurch B340

Client;

Fulton Hogan Land Development Limited
Project Name: Rosemerryn Farm Subdivision

Location: Stage 7 to 15

3

Groundwater at3.6m .

marcegnzen e sasmess FTOjOCt Reference: 224464 Sheet 1 of 1
TEST PIT INFORMATION i CO-DROINATES A Date Started:  27/04/2012 Loggedby: RS
Excavalor Type: 8 Tonne Excavalor Easting: 1558565 m Date Compleled: 27/04{2012 nput by: ML
Test Pt Dimensions: 1.5m % 3m Northing: 5162402 m Checked by: RS
Contracior:  Skeliys Limbed Ground Level T1m ¢ Verfied by, WD
— 2 g
& 2 8 o z
= - ~ < =
E 2 [ g o ol c
5 E | B | €¢ s £ Soil Deseription 2
=3 © S E > = o
o )] o cg = ] 5
ol e @ = &
] [ o o I
= 8 &
2Lk BILT, minor sand, dark brown. Stff, moist, low plasticity, sand is fine
Lok wy|  grained (TOPSOLL). 3
S G Shaan i
L SILT, minor to some sand, brown. SHff, moist, low to moderate plasticity,
X ox sand is fine fo medium grained (ALLUVIAL DEPOSITS).
0_5 — " Ed x = -
| x ox L
x k4
* k4 -
= b4
= k4 L
q Ed x L
E =
1.0 — T — 10
. o s "
¥ * 13n
SAND with minor silt; brown and grey. Loosely packed; moist; goorly
graded; sand is fine to medium grained. i
1.5 o L
20 — 2.0m Becomes with some silt. 9
] 2.3m Becomes dark grey. i
2.5 ] 2.5m Becomes with organic inclusions (branches and large roots), i
g -8
3.5 E s L
_ L e
e~ L) of | GRAVEL with some sand; brownish grey. Loasely packed; moist to wet; well
T graded; subrounded to roundead; gravet is fine to coarse grained; sand is fine T
i coarse grained, -
: End of Test Pitat 3.7m {Target Depth Achieved.) - o o r
45 - L
Remarks:

Database Flie: STAGE 7 TO 15 LIPDATEDR TEST PIF LOGS.GPY, Library: AURECON CHRISTCHURCH.GLE, Data tempiate: CHCH DATA TEMPLATE NOV 2040.6DT



@u Fecon Client:  Fuiton Hogan Land Development Limited T 35

fuwocen g Zedind] L Project Name: Rosemerryn Farm Subdivision
Jai Location: Stage 7 to 15
iormganan R S men Project Reference: 224464 Sheet 1 of 1
Empl: chizichurchinpmtetong . com
TEST FIT INFORMATION CO-ORDINATES N/A Date Slarted:  27/04/2012 loggedby: RS
Excavalor Type: 8 Tonne Excavator Easling: 1550649 m Date Completed: 27/04/2012 input by: MJF
Test Pit Dimensions:  1.5m x Im horthing: 516R358 m Checked by. RS
Contraclor: Skellys Limiied Grounid Level: t4m Verfied by: WD
@ _
E] 8 z o =
E1 & 1% 88 2 s 5
@ x5 o ; - ;
= g " SE 8 £ Soil Description &
a9 |8t 5 g %
™ ] o 0] i
= &52 5
vl ol SHT, minor sand, dark brown, Stiff, moist, iow piasticity, sand is fine
it W4 grained (TOPSOIL). g
At \.‘ IR L
N ] Gas
: * % x| SILY, mincr sand; brown. SHH, moist, low plasticity: sand is fine to medium |
05 - % ox grained (ALLUVIAL DEPOSITS). L
W X H % L
» "
Es x -
x =
» x o
o S .
. =
1.0 x ok 13
3 w | 13 .
P~ A0 o] GRAVEL with some sand; brownish grey. Lcosely packed; moist o wet; well
® [5“6! graded; subrounded fo rounded; gravel is fine to coarse grained; sand isfine [
0. o> o coarse grained. -
LO ol 1.3m Becomes with some sand, A
1.5 A o BD 2 p| |
}.::! DQ.: |
o O o |
o o 1] ol |
VAN ]
20 — Qe 12
‘ O
}o B ™ i
e~ Do
Oy "
] )o [ »
25 - LO o L
5 o L] DD
)c: DQD.: -
0o i
. ] JEPRE L .
130 — : o] hQ" in, e - : - 11
R L R End of Test Pit at 2m (Target Depth Achieved.) o o
3.5 - -
45 - o L -

Last Generatad: 31’0?!201.2 11 :26:3? am.

Remarks:

Groundwater not encountered, .

Diatabase File: STAGE ¥ 70 15 UPDATED TEST PIT LOGS.GPJ, Library: AURECON CHRISTCHURCH GLY, Dala lemplate; CHCH DATA TEMPLATE NOV 2010.GDT



Last Generated: H07/2012 11:25:38 a.m.

aurecon

fwrmoen {Mew Zeolord) Limeisi
Uit 1, 160 Samenich Al
P8O 1001

Client:

Fulton Hogan Land Development Limited
Project Name: Resemerryn Farm Subdivision

Location: Stage 7 to 15

TP3

Groundwater not encountered, -

Conzichurch 814%
e TSR UES Project Reference: 224464 Sheet 1 of 1
TEST PIT INFORMATION CO-ORDINATES N/A Date Started:  27/04/2042 Loggedby: RS
Excavalor Type: 8 Tonne Excavator Easting: 1559878 m Date Compleled: 27/04{2012 fnput by: MJE
Tesl! Pit Dimensions:  1.5m X 3m Norhlng: S1BB255 m Checked by: RS
Contractor.  Siellys Limied Ground Level 16m Verified by, WD
]
. e o
E 8 E o =
Tl e 3] 5| © S H
iy B 2 L 2 Q . - 5
£ E | 3| g8 g £ Soil Description S
® A 5| 28 - o g
0 5 B [ & ey
i i
= 5 <
2 7]
vl ] SILT, minor sand, dark brown. Stff, moist, low plasticity, sand is fine
o1 g Qrained (TOPSOIL). -
- . Jazxs -
T $ILT, some sand; light brown motiled orange brown, Very stiff, dry, low 8
) x o= plasticily; sand is fine grained (ALLUVIAL DEPOSITS). L
X £
| 0.5 .
05 6 ~TL T el GRAVEL with some sand; brownish grey. Loosely packed; dry, well graded;

1 a °<5° subrounded to rounded; gravel is fine to coarse grained; sand is fine to coarse [
PR grained, L
bO e -
O "

1.0 - )o [N s ~ 16
o% Cho i
o o o o B
)o DQDC {
L, O Jo ]
a B“‘ (..._f‘_“e
15 O‘é})ho 1.6m Becomes sandy and moist. i
a | -
.JD . DQDE 3
e Ce -
‘ O -
2.0 — .)o'b.--.c - 14
| OQ {:‘J o |
o D . 9l |
:)GJII DQDC i
] o~ (o i
o WO L %q
28 )m' DQC i
o Bo. oy -
)D ' DQ-%: I
1 sQ 0 e —
=] 1 3 00
30 o ' End of Test Pit at 3m (Target Depth Achieved.) ™ i E
35 o 3
14D — 12
45 r
Remarks:

Database File: STAGE 7 TO 15 UPDATED TEST PIT LOGS.GRY, Library: ALRECON CHRISTCHURCH. GLB, Data famplaie: CHCH DATA TEMPLATE NOV 2040.6DT



Last Generaled: T2 19:25:30 am,

aurecon

Aurncon {hma Tealond)] Limiled
Unh 1, 150 Eavangish Fd

PO BOK 198t

Chrzichurch B140

Client: Fuiton Hogan Land Development Limited
Project Name: Rosemerryn Farm Subdivision

Location: Stage 7 to 15

TP37

oo Fama oo FTOjECt Reference: 224464 Sheet 1 0f 1
Empd: erdstchurchiinp. surecangrovp com
TEST PIT INFORMATION CO-ORDINATES N/A Date Storted:  27/04/2042 toggedby: RS
Excavator Type: 8 Tonne Excavator Easting: 15588350 m Dale Completed; Z704/2012 inpul by MJIF
Test Fit Dimensions:  1.5m x 2m Northing: S168238 m Checked by: RS
Contracior:  Skeliys Limited Ground Level 15m Verfied by, Wi
- 2 8
E| & 38 o =
E Jis] - — = ot 1 —
=1 5| 3| B8 2 > .5
3 = . o ; - P2
% % 3 E g £ = Soit Description : §
a 5] & = = o 2
o g o (&) i
z 5 &
n- -
SiLT, minor sand, dark brown. Stiff, moist, low plasticity, sand is fine
] | o AFEined (TOPSOLL). 3
™F SILT, some sand; light brown mottied orange brown. Sti#f, moist, low
plasticity; sand is fine grainred (ALLUVIAL DEPOSITS). [ r
SAND with minor silf; light brown mottiied crange brown. Loosely packed, 3
05 - moist; sand is fine to medium grained. 3
0.8m Becomes grey mottied orange brown. |
1.0 - =14
1.3m Becomes dark grey. _
1.5 4
20 — —13
2.5 r
] A4 :
3.0 — T TR - : —— - 12
. GRAVEL with some sand; brownish grey. Loosely packed; dry, well graded; :
] subrounded to rounded; gravel is fine to coarse grained; sand is fine fo coarse I’ i
3 rained. r
1 End of Test Pit at 3.1m (Target Depth Achieved.}) - -
35 -
40 - 41
4.5
Remarks:

Sroundwater at 2.9m .

Database Fle: STAGE 7 TO 15 UPDATEDR TEST PIT LOGS.GPY, Uibrary: AURECON CHRISTCHURCH GLE, Dala lempiate: CHOM DATA TEMPLATE MOV 2010.GDT



Last Generat.ad: 370772012 11:26:40 a.m.

gurecon

At |y Zoslad] Ll
Ursk t, 153 Cavenaish fd

PO BOX 1081

Creltichureh B14D

Client:  Fulfon Hogan Land Development Limited
Project Name: Rosemerryn Farm Subdivision
Location: Stage 7to 15

TP3

Groundwatar al 2.7m

:“W pm T nmenes  PrOj@ct Reference: 224464 Sheettof 1
il il
TEST PIT INFORMATION : CO-ORDINATES N/A Dale Staded:  27/042012 toggedhy: RS
Excavator Type: 8 Tonne Excavator Easting: 4855953 m Date Completed: 27/04/2042 inptet by MJF
. Test Pit Dimensions:  1.5m x 3m HNorthing: 5168257 m Checked by: RS
... | Contractor:  Skeliys Limited Ground Eevel: 16m Verfiad hy: WD
& 0
- n a
E 2 & @ =
= = - o <3 £
E 2 2 B8 @ - pe
s £ | 8 3¢ § £ Soil Description £
Q © - 25 = [=% o
it @ 2 & 5 2 [
ol 5] B o i
= 5| &
o
s vLo SILT, minor sand, dark brown. SHff, dry, low plasticity, sand is fine grained
RTINS o {TOPSOIL).
T SILT with some sand; light brown mottled orange brown. Very siff, dry, fow
x = | plasticity; Sand is fine grained (ALLUVIAL DEPOSITS).
wny SAND with minor to some silt; light brown mottied orange brown. Loosely
05 - packed: sand is fine to medium grained.
- . Qe
p I 0| GRAVEL with some sand; brownish grey. Loosely packed; dry; well graded;
1.0 — o3 30 subrounded fo rounded; gravel is fine to coarse grained; sand is fine to coarse [~ 19
1 3@ Ly grained. L
LO o
b B“’ ®n L
1 }o DQ}C . s
15 °%,C‘ o 1.4m Becomes moist. I
o Ty L
b DQ-C L
L3O o L
B &E‘ “p|
] DD DQ): I
20 7 U T3] 2m Becomes sandy. — 14
ol W % r
.30 [ s I
b e r
] o &n Q")u n
2.5 - .)o [V L
-Y . a &o. g |
3’ b e e e e e e e AR b4 e
' ' End of Test Pi at 2.8m (Target Depth Achieved.} ~ 1
35 4 L
4.0 - 12
45 = r
Remarks:

Database Filg: STAGE 7 TO 15 UPDATED TEST RT LOGS.GRY, Library: AURECON CHRISTCHURCH.GLE, Data tampiate: CHCH DATA TEMPLATE NOV 2010.GDT



Last Generated: 3/07/2042 11:26:41 am.

aurecon

Aurecon {Mew Zealnnd) Limeted

Linit 1, 160 Sxverdich Al

PO B0 fO0BT

Chnzichurch 8140
Foaland

Telnghorie, +04 3 354 2851

Client:  Fulton Hogan Land Development Limited
Project Name: Rosemerryn Farm Subdivision

iocation: Stage 7 to 16

3

Groundwater not encountered. '

T Tl 1043378 8 Preoject Reference: 224464 Sheet 1 of 1
@l ehrSchurch(Bep Sur ecoaamup. oo
TEST PIT INFORMATION CO-ORDINATES NiA Date Starled:  27/0412012 Logged by: RS
Excavator Type: 8 Tonne Excavator Easting: 1559837 m Date Completed: 27/04/2012 input by: MJF
Test Pi Dimenslons:  1.5m % 3m Notthing: 5168324 m Cheched by. RS
- { Cantractor: Skellys Limiled Ground Level, 16m Veriied by: WD
: 3
: - Z a
= o |7 —
tle 3|45 5 | 2 <
= | 8| 3| &2 2 y g
£ £ b G & = Soil Description 2
o ] & E - =1 ©
o | 5| =8 il & z
] - = o] 5 2
z 5 2 w
> 73]
’ nl % s SILT, minor sand, dark brown. Stiff, dry, low plasticity, sand is fine grained
b 2t gy, (FOPSOIL).
¥ T x| ST with some sand; Hight brown mottied orange brown. Very stiff, dry, low
x  x plasticity; sand is fine grained {ALLUVIAL DEPOSITS).
4 » * L
x 9
05 - KX |
b k] x [
® x 4 N |
* b 0B
oL o[ GRAVEL with some sand; brownish grey, Loosely packed; dry; well graded;
g [}"Q":l; subrounded to rounded; gravel is fine to coarse grained: sand is fine to coarse |
1.0 — 30 L4 grained. ~ 15
DO D o -
o[\ . ®n L
=) D<>c -
™ L
' 610 1.4m Becomes sandy.
1.5 - a Du o |
] D DQ_DC .
LOO o i
o Bq g -
1 )D quc -
O 1.9m Becomes moist.
2.0 e e 14
o &C\ L8 L
:’o i DQ: L
00 O < L
o &q il .
25 }D,_'D " 2
= End of Test Pit at 2.5m { Target Depth Achieved.) i
3.0 - —13
35 4 -
40 — 12
45 - L
Remarks:

Database File: STAGE 7 TO 15 UPDATED TEST MIT LOGE.GRJ, Library: AURECON CHRISTCHURCH.GLB, Data templale: CHCH DATA TEMPLATE NOV 2010.GDT



Last Generated: 302042 ‘r.‘l 26:41 a.m..

aurecon

Client:  Fulton Hogan Land Development Limited T

Groundwater not encouniered.

vtk Project Name: Rosemerryn Farm Subdivision
ot 814D Location: Stage 7 to 15
e sanmn  pmre e PTOjECE Reference: 224464 Sheet 1 of 1
Emsl: ahritlthich({fien. semsiqoup oxn i
TEST PIT INFORMATION CO-ORDINATES N/A Dale Stated:  2704/2012 togyedby: RS
Excavator Type: B Torne Excavator Easling: 1559627 m Date Completed: 27042012 inped by MJF
] Test Pit Dimensions:  1.5m x 3m Norhing: 5168400 m Checkad by: RS
. | Contraclar:  Skeilys Limited Ground Levell 1Tm Verfiad by, WD
- — .
— w 2
— £ &7 08 D E
£ 2 18| B8 o r =
‘E'n_ E 5 é g E‘ £ Soit Description -%
g8 |58 % 3 3
@ o i o 7}
= § &
Wl sl BILT, minor sand, dark brown. Stiff, moist, low plasticity, sand is fine
TRy grained (TOPSOIL). 3
W st ATew N
T SILT , some sand; brown. Stiff, moist, low to moderate plasticity; sand is
PR fine to medium grained (ALLUVIAL DEPOSITS).
0.5 - RS -
W b ind
o x
b4 L4 -
L4 » |
x =
» e -
* *
1.0 — VL 16
B x
w x 1o
GRAVEL with some sand; brown and grey. Loosely packed; moist fo wet;
well graded; subrounded to rounded; gravel is fine o coarse grained; sand is
fine to medium grained.
1.5
15 1 SAND withs minor siif; brown mottied grey. Loosely packed; moist; poorly
gradad; sand is fine to medium grained. -
20 — — 156
25 2.5m Becomes dark grey. |
.7m Becomes siity, :
3.0 - el T
138 A L
A8
GRAVEL with some sand; brownish grey. Loosely packed; moist fo wet; well
o 1 graded; subrounded to rounded; gravel is fine fo coarse grained; sand is fine
o lAs ta coarse grained. 13
.20
End of Test Pil af 4.2m (Target Depth Achieved.) ]
45 -
Remarks:

Databasze File: STAGE 7 TO 15 UPDATED TEST PIT LOGS.GR, Lbrary: AURECON CHRISTCHURCH . GLB, Data tempiate: CHCH DATA TEMPLATE NOV 2010.G0F






Appendix G
Borehole Logs




RIS SPERUOUET I1SEE 10D GL0Z ADK FAV WAL VLV HINHD (SIS 5180 'F10°LLOZ HOBVIN ANVHET HORD 490 A0 Aigr) D' SLid LS| Wit eswmEre]

Sheet10f2

BHO02

2011

20

Date Started:
Date Complated: 180872011

Orlentation:

Inclination:

NIA

FULTON HOGAN LAND DEVELOPMENT
A

Project Name: ROSEMERRYN FARM SUBDIVISION

Location: SEE PLAN
CO-ORDINATES NA

Egsting:

Graund Level: NJA

Northing:

Client:

a1 Project Reference: 224484

aurecon

Ervalt: -chy

Drilfing Method:  CAT 312 Track Rig

Diamater Cara: 100mm
Contracton: McMilian Crilling

BOREHOLE INFORMATION
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L=t Gonermed: 19M0/2019 12:50:52 p,m,

- — :
aurecon Client:  FULTON HOGAN LAND DEVELOPMENT B HO 2
it i Project Name: ROSEMERRYN FARM SUBDIVISION
it BN Location: SEE PLAN
memaen Gl somus Project Reference: 224464 Sheet 20f 2

BOREHOLE INFORMATION CO-ORDINATES NIA Ciata Started: /09420 Logged

Driling Method:  CAT 512 Tk Ri Eastng:  NA Dele Completed: 1aomR011 hpmty:by: i

Contractor.  Mcilan Driling Ground Lovel: NA e 90 o

: A ; | o el N Orientation: Verifiod by.  JK
T E ] 2
F | - :
2| § g
IHHHEEE Hilelsl | E
FIELE 3 § E Materal Description g E " g § E@
it TN ;
o> Sandy GRAVEL: Dark grey with orange brown ACES
°ﬂ motling. Dense. Wet o saturated. Graval fing to 57712, 14,43,
%' coarse grained and rounded. Sand fine to medium Yo
@Q grained. (Layer Continued from previcus page)
={}
- 112;-'.
b O
56
o .
b
- 12;-{':
o
T :\Q
e of oW
E ik
L 22
o
e
o
q .
i
- 145@
x5 g
Do &
E\‘Q @
- -.;E
- 15.)‘:;.4...“ g
Borehole Terminated 8t 15m (Target Depth) 3
g
~ 16
L 17
L 19
- 19]

hethod USE Classlfication ' mm | S0t Samples [ Situ Testing Graphic Log

oo rgta care CH Inamgenic CLAYS high V8 very sofl - bty

8, s (& RRECAIEESe £ T Tl £

Rl | £ SrmBeai - demed | 35T Ipyeer et wa
%‘mm Tobe | B War b sRRar et Vitse RS b Soundng il
Tripla Tl MH  Inorganis ST high plastictty & ol ond of BH  sinks under own weiy
g@% m?im'ﬁ%% & gmm%sﬁé%%%mum nv:w loose ShevEon | ctins T
T Cual Tube (70mm) | #T PEAT md gty arganic LI ¥ attime of d — -

5 cosng & et ell:mﬁ'ldeme g Semin § oy [ocom m.:, BB ot 1

8W_Wel graded SAND very dunse A S salurated B Joipodints E@mﬂ;‘.'“

Datebase Flle: TEST PITS.GRY, Library: COPY OF CHOH LIBRARY MARCH 2044 JGLA, Data template: CHCH DATA TEMPLATE NGV 2010.GD7T, Last Genarated: 10/10/2014.



aurecon

Client:

FULTON HOGAN LAND DEVELOPMENT

BHO04

Last Conerated: 184042011 12:50:549 p.m.

Sy 20 o Pt Project Name: ROSEMERRYN FARM SUEDIVISION
ot 360 l.ocation: SEE PLAN
ooy T i Project Reference: 224464 Sheet 1 of 2
BOREHOLE INFORMATION "CO-ORDINATES N/A Dole Started:  15/09/20H1 Loggad by:  JSM
Driling Method: CAT 312 Track Rig Essting: NA Date Completed: 1506/2011 Inpatby:  JSM
Diameter Core:  100mm Morthing: WA Inchnation: 90 Checked by: JSM
Contractor: __ McMillar Drifing Ground Level: N/A Drietation: Veitiied by JK
iR = R
ESE I F z =
S1E
" g e ] S 5 Y %‘ E s |3
g Slgl2 Material Description g . g - g § k
-2 E|e| b4 ¥ i g
5[#]% | g/
TEE] TOPSOIL SILT wilh racs sand and oocamianal
i, .. Toctiets; Dark brown. Firm. Moist. Low plasticity. ok
ET*Sand fine grained, e
« i SILT with.minor sand; Yellow brown. Low plastioiy.
I *  Flrm. Moist. Sand fine to medium grained. "
. - 1] x=
¥ E x
T STy SAND: Dark BIué grey. Looss &0 mediam derss.
x'x Moist to wet. Sand fine to medium grained.
L o]
P
b M
- 3 :r SPTal 3m
1% .
2 230,39
) 450mm {SC}
P
"“x
Lo
< o SI.T:Dark biue grey. Low piasticity. Firm to suff, g
1 Molst. 5
X
Jx : x g
~ &
: . 5
Eal
L x M. g
o
| [
b1
S
. " x
i x LL.] .
™ Gandy GRAVEL: Dark giey wih orange brown
- 71efS  motiing. Dense. Wet to saturated. Gravel fine to
e | ooarse grained and munded. Sand fine to medium
&Y grained.
)
)
- & ;.‘
ﬁ. .
Do ow
e
: - B,
: =
| 5
0
p <2
_ o3 _ _
Methiod 1 b on Comsistency Solt Samples 1 In Sity Testing Graphic Lag
concrets core [frgarkc CLAYS hoh . sof B hitk P pen penetomatar
g mEL. § ERIESEe PR 1.3 S [E-
B " B8R (B e R BE, [few
W R \;‘nqm&% ¥ atend of BH *T‘m:"d“mmhmmm
M_E Mo tnoraante SI iy Danally excavation :
mmgﬁa g Tube. i mmmﬁgﬁvmm e iastity . mloasa 2 aldme Wolsture
f h al ey .
e | BEEET T (e e SRR (e G, gRene
| B Eea Yo eiree | Taime (¥ e [t -

Dietahase Fle: TEST PITS.GRY, Library: COPY OF CHCH LIBRARY MARCH 2094.618, Date tamplate: CHCH DATA TEMPLATE NOV 2010.GDY, Last Genarated: 191012011,



aurecon Clont. FULTGN HOGAN LAND DEVELOPMENT | BH04

ookt Project Name: ROSEMERRYN FARM SUBDIVISION
Corembrh 150 Location: SEE PLAN
——— L e Project Reference: 224464 Sheet 2f 2
SOREHOLE INFORMATION CO-ORDINATES N/A Date Statted:  15/D9/2011 loggedby:  JSM
Dritirig Mathiod: CAT 312 Track Rig Emtng:  NA Date Completed: 15/08/2011 putby:  SSM
Diameter Core:  100mm ‘Northing: N7A, Inclination: 80 Chacked by: J5M
Comiracior: McMitian Drfling Ground Level: N/A Oriemation: Verfladby:  JK
£ € 5 z -
2IZ|Z - k4
HHEHE sls| § | ¢ ik
- 3 § ; Material Description i r g § %
2 & o= @ %
§i%2 g : 8
' "R Sandy GRAVEL: Dark grey with orangs brown TS
ofY  mottiing. Dense. Wat to saturated. Gravel fine to 3,60, 18,5, 18
oi|  cosrse grained and rounded. Sand fine to medium HeamEe)
CH  grained. (Layer Continued from previous page)
&5
= 1.
5.
o
o
<)
L1 '.{:}
I 'Q
2 of ow
2 g
55
= 1 lo..E
roa
1O
3
-
. 4 Q
85 .
Vi z
< g
of) %
- 1 i1, [w)
Borehole Terminated at 15m {Targat Deapth) 5
8
3
[»]
-4
- 18
- 17
- 18
[ 1o
E
i
g |
& Mathod mmclcnmmmu Conslstancy Soll Swogles | In Situ Teating
- TOncIgda cone: norgort V5 very scft B buk PP
b =< ELAYS .
§ % BB, | & mewmmé%w gag;ﬁ Tt o
g aR Sity GRAVEL
Bl B |2 i N Ll R
- o
N Nt | K RSN [ ooty fon
B B omm | S SR S vk o L omyieesn g aumect | ™
U | B g o S dro | e | B S, ot Bz, HR st
g s ol Wﬁﬁﬁm VD very dense ‘immﬁ"‘“m“ o ey 1AL oo o "

Databese File: TEST PITS.GP), Lbrary: GOPY OF CHCH LIBRARY MARCH 2011.GLEB, Data ternplate: CHCH DATA TEMPLATE NOV 010,607, Lost Generated: 197102011,




Bore Log

Grid Reference: Refer to Aurecon NZ site plan
Rig Operator: P. Smith
Rig Model and Mounting: CAT 312 - Track, 100mm (AFR)

Client: Bore No.:
Aurecon NZ Ltd BH001
Project: Job No.:
Edward Street, Lincoln 9402
Site Location: Between TP9 and TP13 Date Commenced: 19/09/2011

Date Completed: 19/09/2011
Consent:
Datum: Ground

5 Very Hard Push - Very Slow, Full Hammer \ Very Slow

o | oo :
- | 2| 2 |33 Installation & Resources
= < S o
e 8 ) S 2] 2 |=¢
Description 5| S| 8| 2| 5 |25| sPTpata
= o
= | 5| & & | & 2 |(uncorrected) Flush Toby PVC End Cap
O w3
1234 ) 255075 10203040
TOPSOIL IEIE | - 0 L1l
’ Concrete o
(1 bags) i 0.2m
=]
Yellow brown plastic SILT. Bentonite %
I (0.25 bags) £
Em. o 5m
A0 |z
- o1
SWL 1.10 m
Collapse / Arisings — Blank
(3.40m)
Blue grey SILT, some grey sand. )
100% |
~72.9m
- - 3 .
3.4m
Walton Park
(2 bags)
Screen
| - (1.00m)
-2#,;‘-, s Additional Resources:
Installation of Ground water monitoring well BHOO1. Plastic Liner m [ ]
Flush Mounted Toby Box
SPT @ 3.0m
@ - Standard ea
SPT: "Doughnut" trip SPT Hammer #001 used (energy ratio 52.0%) - Environmental ea |:|
Above Ground Protective Surround  ea [ |
Drivability _ Geotextile Sock m [ ]
1 Easy Push - No Hammer \ Fast Penetration .
2 Relatively Easy Push - Light Hammer \ Relatively Fast Handclear Location ea |:|
3 Medium Push - Consistent Hammer \ Medium . .
4 Hard Push - Full Hammer \ Somewhat Slow Decontaminate EqUIpment ea |:|

120 High Street, Southbridge 7602, Canterbury, New Zealand | ph: (03) 324 2571 fax: +64 3 324 2431 web: www.drilling.co.nz

Report Created: 28/09/2011 4:16:01 p.m.



Bore Log

Client: Bore No.:
Aurecon NZ Ltd BHOOZ
Project: . Job No.:
Edward Street, Lincoln 9402
Site Location: Between TP11 and TP15 Date Commenced: 16/09/2011
Grid Reference: Refer to Aurecon NZ site plan Date Completed: 19/09/2011
Rig Operator: P. Smith Consent:
Rig Model and Mounting: CAT 312 - Track, 100mm (AFR) Datum: Ground
) .
- | 2| 2 |33 Installation & Resources
= o £ S o
Description 218|338 2|32
= ° fe
S z2|¢|8|¢c|Zg| SprThata Flush Toby PVC End C
a o S | & 2 |(uncorrected) nd Cap
O |ns
1234255075 10203040 \
IIIE | G L1l Concrete °
[ TOPSOIL. T onrele Qoan
| Blue SILT some GRAVEL with depth. Bentonite SR} 0-5m
(1 bags) m
L L 4 =z
£
£
N
! SWL 1.80 m
- -2
r r 3 IN=35(C)3.0m
| Fine to coarse Sandy fine to coarse 211 8979.9.9.8
I GRAVEL, minor to some silt.
- o4
- -5
- -6
Collapse / Arisings Blank
L L (13.30m)
100% |
- -8
- -9
r r 10 IN=50(C)10.0m
@ 57/12,14,13, 11
450 mm
- o1
- 12
O 12.8m
L - 13 2
S [ 13.3m
Walton Park  —=" | .
(2 bags) y Screen
L L 14 (1.00m)
'%r'}',;,‘}fsr? Additional Resources:
Installation of Ground water monitoring well BH002. Plastic Liner m [ ]
Flush Mounted Toby Box
SPT @ 3.0m and 10.0m
@ - Standard ea
SPT: "Doughnut" trip SPT Hammer #001 used (energy ratio 52.0%) - Environmental ea |:|
Above Ground Protective Surround  ea [ |
Drivability _ Geotextile Sock m [ ]
1 Easy Push - No Hammer \ Fast Penetration
2 Relatively Easy Push - Light Hammer \ Relatively Fast Handclear Location ea |:|
3 M Bt i e\ Somowhat Sow Decontaminate Equi t ]
5 Very Hard Push - Very Slow, Full Hammer \ Very Slow econtaminate tquipmen ea

120 High Street, Southbridge 7602, Canterbury, New Zealand | ph: (03) 324 2571 fax: +64 3 324 2431 web: www.drilling.co.nz

Report Created: 28/09/2011 4:16:02 p.m.



Bore Log

Client: Bore No.:
Aurecon NZ Ltd BH003
Project: . Job No.:
Edward Street, Lincoln 9402
Site Location: Between CPT20 and TP41 Date Commenced: 16/09/2011
Grid Reference: Refer to Aurecon NZ site plan Date Completed: 16/09/2011
Rig Operator: P. Smith Consent:
Rig Model and Mounting: CAT 312 - Track, 100mm (AFR) Datum: Ground
N IS 153 Installation & Resources
= ©
—r 15| 8| £ e
Description 5| S| 8| 2| 5 |25| sPTpata
= | 5| & 2 | & |k ¢ |(uncorrected) Flush Toby PVC End Cap
O w3
1234 255075 10203040
TOPSOIL. . v
Concrete o
(1 bags) i
S 0.2m
1]
Bentonite z
(0.25 bags) £
E 0.4m
Grey Sandy SILT. g ®
Collapse / Arisings —F
7Y [XY08m
- o ':.:.' L Blank
Al (2.00m)
! SWL 1.10 m
100% -
Walton Park —f
(1 bags)
| L 2 2.0m
Screen
(0.90m)

O.H 2.9m
emarks:
Installation of Ground water monitoring well BH003.

SPT Testing @ 1.5m
SPT: "Doughnut" trip SPT Hammer #001 used (energy ratio 52.0%)

Drivability

1 Easy Push - No Hammer \ Fast Penetration
2 Relatively Easy Push - Light Hammer \ Relatively Fast
3 Medium Push - Consistent Hammer \ i
4 Hard Push - Full Hammer \ Somewhat Slow
5 Very Hard Push - Very Slow, Full Hammer \ Very Slow

Medium

Plastic Liner

Geotextile Sock

Additional Resources:

Flush Mounted Toby Box

- Standard

- Environmental
Above Ground Protective Surround

Handclear Location
Decontaminate Equipment

ea
ea
ea

ea
ea

OO0 [

120 High Street, Southbridge 7602, Canterbury, New Zealand | ph: (03) 324 2571 fax: +64 3 324 2431 web: www.drilling.co.nz

Report Created: 28/09/2011 4:16:02 p.m.



Bore Log

Client: Bore No.:
Aurecon NZ Ltd BH004
Project: . Job No.:
Edward Street, Lincoln 9402
Site Location: Between CPT22 and TP37 Date Commenced: 15/09/2011
Grid Reference: Refer to Aurecon NZ site plan Date Completed: 15/09/2011
Rig Operator: P. Smith Consent:
Rig Model and Mounting: CAT 312 - Track, 100mm (AFR) Datum: Ground
N IS 153 Installation & Resources
o S|l 5| 8| E| 2|38
Description 5| S| 8| 2| 5 |25| sPTpata
= | 5| & 2 | & |k ¢ |(uncorrected) Flush Toby PVC End Cap
O w3 f
1234255075 10203040 \
; ; G L1l C X
| TOPSOIL. (g’”tggg 0.2m
L Yellow brown plastic SILT.
Bentonite
L L1 (1 bags)
5, SWL120m
28
L -2
L r 3 :[N=12(C)3.0m
: 2,2/8,3,3,3
. 450 mm
L -4
L -5
L - 6
Blank
| Fine to coarse Sandy fine to coarse . - Collapse / Arisings (13.20m)
t GRAVEL, minor to some silt. 100% {
L - 8
L -9
r r 1 :[N=49(C)10.0m
. 3,6/10,15,9,15
. 450 mm
- 11
- 12
17 12.7m
- - 13
1 13.2m
Walton Park .
(2 bags) Screen
L L 14 = (1.00m)

O.H 142m
emarks:

SPT @ 3.0m and 10.0m

Installation of Ground water monitoring well BH004.

SPT: "Doughnut" trip SPT Hammer #001 used (energy ratio 52.0%)

Drivability

1 Easy Push - No Hammer \ Fast Penetration

2 Relatively Easy Push - Light Hammer \ Relatively Fast Handclear Location ea
3 Medium Push - Consistent Hammer \ Medium . .
4 Hard Push - Full Hammer \ Somewhat Slow Decontaminate EqUIpment ea

5 Very Hard Push - Very Slow, Full Hammer \ Very Slow

Above Ground Protective Surround ea
Geotextile Sock m

Additional Resources:
Plastic Liner m
Flush Mounted Toby Box

- Standard ea
- Environmental ea

OO0 [

120 High Street, Southbridge 7602, Canterbury, New Zealand | ph: (03) 324 2571 fax: +64 3 324 2431 web: www.drilling.co.nz

Report Created: 28/09/2011 4:16:02 p.m.




BOREHOLE RECORD

HOLE NO. BH101

MACHINE & NO. VTR 9700-D Truck

E 1559383
N 5168089

PROJECT NO. 224464
PROJECT Rpsemerryn Subdivision
Lincoln
METHOD DP CO-ORDINATES (NZTM) SHEET 1 of 2

DATE from 21/01/2015 to 22/01/2015

FLUSHING MEDIUM  Water

ORIENTATION VERTICAL

GROUND-LEVEL +10.00 mRL

Report ID: AGS4 BOREHOLE RECORD || Project: 224464 ROSEMERRYN 2015 BHS.GPJ || Library: AGS 4 0.GLB || Date: 9 February 2015

Water | o ¢ ¢ - STRATA DESCRIPTION
% g IEVE|-(m g‘ g g g g o § —_ < SUBORDINATE FRACTION, MAJOR FRACTION, MINOR FRACTION, COLOUR,
29 | 2L | shift | 30305 5|5,| Tests Samples | © L | & 2 STRUCTURE, STRENGTH, MOISTURE CONDITION
=9 G5 | stav % <] =) 8z 8 o |88 & 3 8 E g GRADING, BEDDING, PLASTICITY, ETC....
5 ﬁ-. 8 % end ;& '9 & (/OJ & D: L‘EE 3 (NZ GEOTECHNICAL SOCIETY - FIELD DESCRIPTION OF SOIL AND ROCK)
B i
21/0u2019 ﬁ)’ : r + 24 SILT with minor sand and trace rootlets; dark brown. Dry,
B L w4, low plasticity; sand, fine. (TOPSOIL)
- +9.50 [ 0.50 i
- » X | SILT with minor sand; light brown mottled orange. Dry,
B DT +9.20 | 0.80 - low plasticity; sand, fine.
L +8.90 _—1.10 - Fine SAND with some silt; light brown. Dry.
C +8.80 A - 1.00m becomes fine to medium SAND with some silt.
B C x 1.10m becomes silty fine SAND.
" . @121 1.52| +840 [ 160 X .| 1.20m becomes sandy SILT; light brown mottled orange.
[ \2, 2) C o ~'\\Moist, low plasticity.
[ N=7 +800 [ 200 | " '| \Medium to coarse SAND with minor silt; reddish brown. |
N +7.80 I” 2.20 X > X l\SiIty fine to coarse SAND; brownish grey. Moist. [
B ot +7.60 [ 2.40 __ X [SILT with some sand and trace organics; dark grey. Moist,
N C = low plasticity; sand, fine to coarse.
N C o Medium to coarse SAND; grey. Moist.
[ s04l 2696 304 || - " ’| |SILT with minor sand; grey. Moist, low plasticity.
i (1,321 ' C x| \Fine to coarse SAND with minor silt; grey. Moist. /]
- Lo - x -x | Sandy SILT; grey. Dry, low plasticity; sand, fine.
- +645 | 355 | X o . .
B v +6.30 [© 3.70 Ox — 3.55m becoming silty fine to medium SAND. Moist.
" ot C a2 o ¢ Sandy fine to coarse GRAVEL; brownish grey. Dry, low
— - 0 V) {7 plasticity, rounded to subangular; sand, fine to coarse.
X o °0 <°4
N (12, 16, C on 0O
N a 18,20, 19 4561244 L 456 o~ o . -
B 3) +525 [ 475 |% & Medium to coarse GRAVEL; grey. Dry, subrounded.
" 207240 4505 | 405 | - - | Coarse SAND; dark greyish brown. Moist.
L mm c °y o°/ Fine to coarse GRAVEL with some sand and minor silt;
N oT C 0p 0 brownish grey. Dry, subrounded to subangular; sand, fine
5 C o~ o tocoarse.
N C 0 < (
n - 0Oy
- C 0o (
N — 6.08 L 0p 0 . .
- (5.8,7.8, L o & o | 6.08m - 6.30m coarse GRAVEL with no sand or silt. Grey.
N 9,9) C (7R
N N=33 C
- - (lo!
- DT - o=
- S P
N C 0 o (
X - 0O
C ﬂ_ 760l*240 " 760 | 0 o d ] ) )
- 35 (3.4.4,3, - °1 &°4 7.60m becomes Sandy fine to coarse GRAVEL with minor
- 3,5 C ;
- Nohs +200 [ 800 |0 gy 0] Silt _ _
- r °y o°4 8.00m becomes fine to coarse GRAVEL with some sand
i oT C :O : and some silt.
N C 0 o (
N C 0p 0
- - o o
[ L 0o (
- N +088 [[012 |5 , o _ .
i 210 (6,7, 10, 912 w065 [ 935 | ° - -| Gravelly medium to coarse SAND; dark greyish brown.
- % Hiolo) —F - o = \Dry; gravel, fine to coarse. /]
I~ - ~ =4 T n i
- oT - 0p 0 Fine to coarse GRAVEL with minor sand; grey. Dry; sand,
C C o, 2 fine to coarse.
- - =4
®  Small Disturbed Sample h 4 Water Level REMARKS
| Large Disturbed Sample Impression Packer Test LOGGED T.PLUNKET Coorindates and ground level based on hand held GPS,
E SPT Liner Sample l Standard Penetration Test 01/ likely accurate to +/- 5m.
| | Thin Wall Undisturbed Sample :{ Permeability Test DATE 200012005 Groundwater level recorded at 3.8m.
. U100 Undisturbed Sample ] ﬁ Piezometer / Standpipe Tip CHECKED B. SUCKLING SPT hammer energy ratio 79%.
PP Pocket Penetrometer Test Packer Test
bs Piston sample V' In-situ Vane Shear Test DATE 05/02/2015

Aurecon New Zealand Ltd, Unit 1, 150 Cavendish Road, Casebrook, Christchurch. Tel: +64 3 366 0821 Fax: +64 3 379 6955 christchurch@aurecongroup.com



Large Disturbed Sample
SPT Liner Sample l
Thin Wall Undisturbed Sample :{
U100 Undisturbed Sample & &
PP Pocket Penetrometer Test
Piston Sample

Impression Packer Test
Standard Penetration Test

Permeability Test

W~

Piezometer / Standpipe Tip
Packer Test

' In-situ Vane Shear Test

Report ID: AGS4 BOREHOLE RECORD || Project: 224464 ROSEMERRYN 2015 BHS.GPJ || Library: AGS 4 0.GLB || Date: 9 February 2015

LOGGED _T. PLUNKET

DATE

CHECKED_B. SUCKLING

DATE

29/01/2015

05/02/2015

BOREHOLE RECORD | ™" BRI
PROJECT NO. 224464
PROJECT Rpsemerryn Subdivision
Lincoln
METHOD DP CO-ORDINATES (NZTM) SHEET 2 of 2
E 1559383
MACHINE & NO. VTR 9700-D Truck DATE from 21/01/2015 to 22/01/2015
N 5168089
FLUSHING MEDIUM Water ORIENTATION VERTICAL GROUND-LEVEL +10.00 mRL
Water | o ¢ ¢ - STRATA DESCRIPTION
2 g jevel (m 2 g 2 < 2 [ 8 _ < SUBORDINATE FRACTION, MAJOR FRACTION, MINOR FRACTION, COLOUR,
2 o 22 | shift |_$ 8888 5|5 Tests Samples | 3 S | B _ 2 STRUCTURE, STRENGTH, MOISTURE CONDITION '
£S5 | S5 | stary 1285828 5|85 ST} Qg [} GRADING, BEDDING, PLASTICITY, ETC....
=S < F S 9|5 ©|c @ o [Che L [Sps 5 (NZ GEOTECHNICAL SOCIETY - FIELD DESCRIPTION OF SOIL AND ROCK)
Oa | O3S | end |S|rx|ng| & |[LE s
Type Ref Depth 10.00
- A0 N °0 >°4
¥ ot C ip 9
= - o o
- . 10.64 C 00 N 04 .
N 25 (0,1,0,1 C P8 10.64m becomes medium to coarse GRAVEL. Rounded
- > C °» %/ to subrounded.
N C op 0
N o C °0 =°4
X C IJO 0
N C 00 ooé
[ C 00 0
- - o o
I 7?7 \(3, 4,46 1246 C 00 g 05
N 9,13) n 4
X N=32 C °0 <°4
N C ZJO 0
[ bt - 00 ooé
- -3.16 1316 |p ya)
C C °1 &°4 Sandy fine to coarse GRAVEL with some silt; brownish
N C 2 4y 0| Orey. Dry, rounded to subangular; sand, fine to coarse.
= | C o_ O
C é} (1015 5 13.68 C 00 < 05 13.68m - 14.00m sandy fine to medium GRAVEL; dark
[ 13) C 5 Qo o | brownish grey.
N N=57 C 0 o
N C 040
- DT a QO éoC
C C 0p 0
- C 0%
[22/01/2015) (14, 25, - onl -5.20 [ 15.20 0 0 0
- 20,21, 24) e F End of Dynamic probe sampling at 15.20m, on
L 65/225 L 22/01/2015
" mm C Termination Reason: Target depth reached.
Small Disturbed Sample h 4 Water Level REMARKS

Coorindates and ground level based on hand held GPS,
likely accurate to +/- 5m.

Groundwater level recorded at 3.8m.

SPT hammer energy ratio 79%.

Aurecon New Zealand Ltd, Unit 1, 150 Cavendish Road, Casebrook, Christchurch. Tel: +64 3 366 0821 Fax: +64 3 379 6955 christchurch@aurecongroup.com




BOREHOLE RECORD

HOLE NO. BH102

Report ID: AGS4 BOREHOLE RECORD || Project: 224464 ROSEMERRYN 2015 BHS.GPJ || Library: AGS 4 0.GLB || Date: 9 February 2015

PROJECT NO. 224464
Rosemerryn Subdivision
PROJECT . y
Lincoln
METHOD DP CO-ORDINATES (NZTM) SHEET 1 of 2
E 1560211
MACHINE & NO. VTR 9700-D Truck DATE from 22/01/2015 to 22/01/2015
N 5168161
FLUSHING MEDIUM Water ORIENTATION VERTICAL GROUND-LEVEL +9.00 mRL
Water | o ¢ ¢ - STRATA DESCRIPTION
a g Jevel (m 2 g pa g pa <] 8 _ < SUBORDINATE FRACTION, MAJOR FRACTION, MINOR FRACTION, COLOUR,
=3 @ 22 | shift | 9898 ¢ a |5, Tests Samples 3% | B8 _ 2 STRUCTURE, STRENGTH, MOISTURE CONDITION '
= O 5B start/ Q 8 T 8 g 8 k) ] QD [ 1S (5] GRADING, BEDDING, PLASTICITY, ETC....
=S < F S 9|5 ©|c @ o [Che @ - [Sps 5 (NZ GEOTECHNICAL SOCIETY - FIELD DESCRIPTION OF SOIL AND ROCK)
Oad | Oc | end [S|Fx|jnr| £ |LE 0.00 it
Type Ref Depth _ _ _
-22/01/2015 20 " 0.0 - °» &°4 Sandy fine to coarse GRAVEL with some silt and trace
C C D40 rootlets; greyish brown. Dry to moist, subrounded to
B C °, =% angular; sand, fine to coarse. (Logged from sample bag)
- L N =4
: o - o
[ C 0 o {
: N PN
- - o o
C (26, 25, w78 [ 152 | 22 4
- a4 . : : 0n 0 - -
5 20 %4 .15, 192 C 5 a4 o | Sandy fine to coarse GRAVEL; brownish grey. Dry,
- N= - 0 = ¢ subrounded to angular, gap graded; sand, fine to coarse.
[ %9;362 C 2 ¢ 9| (Logged from sample bag)
g C oo
¥ or C 0p 0
N - °0 o°
N C 0 qQ
[ 0 3.04/*5.96 [-3.04 .0/7. {3?
N 40 (3,5,5,5, " | 4576 [ 324 | © - | Gravellyfine to coarse SAND; greyish brown. Moist;
- 5o, F °, o] gravel, fine to medium, rounded to subangular.
5 C 0 n 0| 3.24m becomes sandy fine to medium GRAVEL.
a +525 F 375 lo ~ o
C bt C °» &% 3.75m becomes fine to coarse GRAVEL with minor sand.
[ - op 0
C C °p &%
N 7 4 56l_t444 Fase |90 0
N 15 (21,21 1,1 ' C - - | SAND; brown. Wet. (Logged from sample bag)
2 2 2% - o
E or E SR
- j w292 Feo8 |~
" % (2,4,5,4, 808280 T 6.20 g 'g Sandy fine to coarse GRAVEL; grey. Dry, rounded to
N N =7)20 C 0 = ¢ subangular; sand, fine to coarse.
" C 94 9| 6.20m becomes fine to coarse GRAVEL with some silt
- - °0 <°4 and minor sand; reddish brown. Dry.
DT
- C °0 =4
- o DO 0
E % 7 60| —+1:40 - 760 °y &°
- 140 4,7,7,5, ' - 0 » 0| Fine to coarse GRAVEL with minor sand; grey. Dry,
" g 3)21 +1.10 [ 7.90 ja—o rounded to subangular; sand, fine to coarse.
[ C Ox= 4 Silty fine to coarse GRAVEL with some sand; greyish
B C ¥ & | prown. Dry, subrounded to angular; sand, fine to coarse.
- o1 - 2
R C OXO Y
: S S
C C x0 ox4
n 7 o1pl 012 [oa2 |98 9
5 (5,8,8,7, ) C °p o°, Fine to coarse GRAVEL with minor sand; grey and
L 12,12) - 0 A 0| reddish grey. Dry, rounded to angular; sand, medium to
C N=39 C )
B DT C o 7 o] coarse.
N L 0 o
X C 00 0
®  Small Disturbed Sample h 4 Water Level REMARKS
| Large Disturbed Sample Impression Packer Test LOGGED T.PLUNKET Coorindates and ground level based on hand held GPS,
E SPT Liner Sample l Standard Penetration Test likely accurate to +/- 5m.
| | Thin Wall Undisturbed Sample :{ Permeability Test DATE % Groundwater level not recorded.
. U100 Undisturbed Sample ﬁ ﬁ Piezometer / Standpipe Tip CHECKED B. SUCKLING SPT hammer energy ratio 79%.
PP Pocket Penetrometer Test Packer Test
bs Piston sample V' In-situ Vane Shear Test DATE 05/02/2015

Aurecon New Zealand Ltd, Unit 1, 150 Cavendish Road, Casebrook, Christchurch. Tel: +64 3 366 0821 Fax: +64 3 379 6955 christchurch@aurecongroup.com




BOREHOLE RECORD | "o BH102

PROJECT NO. 224464
Rosemerryn Subdivision
PROJECT . y
Lincoln
METHOD DP CO-ORDINATES (NZTM) SHEET 2 of 2
E 1560211
MACHINE & NO. VTR 9700-D Truck DATE from 22/01/2015 to 22/01/2015
N 5168161
FLUSHING MEDIUM Water ORIENTATION VERTICAL GROUND-LEVEL +9.00 mRL
Water | o ¢ ¢ - STRATA DESCRIPTION
7 S fevel (m) =& & g 2 o S_ | < SUBORDINATE FRACTION, MAJOR FRACTION, MINOR FRACTION, COLOUR
o9 22 | shift |_% 38388 5|5 «| Tests Samples | 3 S | B 2 STRUCTURE, STRENGTH, MOISTURE CONDITION '
E5 | £€ | stav |[28c828 & |85 D T3S @ GRADING, BEDDING, PLASTICITY, ETC....
T8 | 8% S 3|5 ds s 9|80 x| o= 2 (NZ GEOTECHNICAL SOCIETY - FIELD DESCRIPTION OF SOIL AND ROCK)
Oa | O3S | end |S|rx|ng| & |[LE s
Type Ref Depth 10.00
X " °0 <°4
i DT C 0 0
[ 22101/2015] l 1664 164 L 1064 00 ooé
[ (3.3,6,5, ’ C End of Dynamic probe sampling at 10.64m, on
- N C 22/01/2015
: - Termination Reason: Target depth reached.
®  Small Disturbed Sample h 4 Water Level REMARKS
| Large Disturbed Sample Impression Packer Test LOGGED T.PLUNKET Coorindates and ground level based on hand held GPS,
E SPT Liner Sample l Standard Penetration Test likely accurate to +/- 5m.
| | Thin Wall Undisturbed Sample :{ Permeability Test DATE % Groundwater level not recorded.
. U100 Undisturbed Sample ﬁ ﬁ Piezometer / Standpipe Tip CHECKED B. SUCKLING SPT hammer energy ratio 79%.
PP Pocket Penetrometer Test Packer Test
bs Piston sample ™ In-situ Vane Shear Test DATE 05/02/2015

Report ID: AGS4 BOREHOLE RECORD || Project: 224464 ROSEMERRYN 2015 BHS.GPJ || Library: AGS 4 0.GLB || Date: 9 February 2015

Aurecon New Zealand Ltd, Unit 1, 150 Cavendish Road, Casebrook, Christchurch. Tel: +64 3 366 0821 Fax: +64 3 379 6955 christchurch@aurecongroup.com




BOREHOLE RECORD

HOLE NO. BH103

Report ID: AGS4 BOREHOLE RECORD || Project: 224464 ROSEMERRYN 2015 BHS.GPJ || Library: AGS 4 0.GLB || Date: 9 February 2015

PROJECT NO. 224464
PROJECT Rosemerryn Subdivision
Lincoln
METHOD DP CO-ORDINATES (NZTM) SHEET 1 of 2
E 1560056
MACHINE & NO. VTR 9700-D Truck DATE from 28/01/2015 to 28/01/2015
N 5167722
FLUSHING MEDIUM Water ORIENTATION VERTICAL GROUND-LEVEL +9.00 mRL
water | ol g R STRATA DESCRIPTION
% g IEVE|-(m b g Z g Z <] g _ < SUBORDINATE FRACTION, MAJOR FRACTION, MINOR FRACTION, COLOUR,
BL B | S |sg2didl o |5yl Tess | Samwes | 58 Bo | F Al
g E § ‘% stazj §§ g E E E S_.’ g% ri| o0& 2 (NZ GEOTECHNICAL SOCIETY - FIELD DESCRIPTION OF SOIL AND ROCK)
© en = |
Type Ref Depth 0.00
2810112015 15 ) 00 - X | Mixof SILT with minor sand and trace rootlets; dark
C C x x| brown. Dry, low plasticity; sand, fine to medium.
N C < < « | (TOPSOIL) and;
N C x SILT with some sand; light brown mottled orange. Dry,
- oT - * | low plasticity; sand, fine to medium.
[ C x x| (Logged from sample bag)
- o X
B [~ X X
B N X
N i +7.48 [ 152 [x X
- % \(1,1) 2,2 1527 —-2——— Sandy SILT; greyish brown. Stiff, wet, low plasticity; sand,
L 12 L 7w | fine to medium.
N N=7 C X
- y :}% 200 - 1.60m becomes silty fine to medium SAND; grey. Wet.
- or * E X < | \PEAT; dark brown. Fibrous, saturated.
- r x x| |Peaty SILT; greyish brown. Firm, saturated, low plasticity;
C w630 F 270 |x * x| \peat, fibrous.
N = ~. .7 [\SILT with some sand and trace organics; grey. Firm to
[ 3.04|*5.96 C3oa |- stiff, wet, low plasticity; organics are fibrous.
B (4,8,7,7, | w575 [ 35 | © - - \Silty fine to medium SAND; brown. Wet.
- 6,6) = - -
[ N =26 C °0 &% (_Bravelly fine to coarse SAND; greyish brown. Wet; gravel,
R C o0 fine to coarse, subrounded to subangular.
N oT C °, %4 3.25m becomes Sandy fine to coarse GRAVEL.
- C op 0
B r o "o
- - 0 o (
N C ‘00‘ 0
- A +4.44 | 456 |o 7 o
N éﬁ 47,12 456 N C ~. . .| Fine to coarse SAND with minor gravel; brown. Wet;
- 11,9, 8) 420 1 480 1 gravel, fine to medium, subrounded to angular /1
- N =40 = 2 %4\ L ) - :
— - o ~ 0| Sandy fine to coarse GRAVEL,; greyish brown. Wet,
- C ° s o | subrounded to angular; sand, fine to coarse.
C ot C ‘00 c>04 4.95m - 5.15m reddish brown.
C C g4
- L o o
N L 0 o (
- - ‘00‘ 0
— | | +2.92 608 |~ |
: %’ (8,13, 10 008 075 [ 625 |- -| _Fine to coarse SAND; brown. Wet.
C [ +260 [ 640 1°» 24 Sandy fine to medium GRAVEL; greyish brown. Wet,
- 245 £ 635 Pa —a\subrounded to angular; sand, fine to coarse. [
B oT C 00 ?0‘ Fine to coarse GRAVEL; grey. Wet, rounded to
- C 5 < | \subangular.
i C -0 = 4 Sandy fine to coarse GRAVEL; greyish brown. Wet,
i C :Z), f subrounded to angular; sand, fine to coarse.
i +1.40 [ 760 | 9 = ¢
L (8,12, 13, 700 - “. . .| Fine to coarse SAND; brown. Wet.
N 12,12, 14) +1.10 [ 7.90 : : : )
— N=51 4090 810 | © - -| 7.90m becomes gravelly fine to coarse SAND. Gravel,
N 1070 F 830 |°p &°/ \fine to medium, rounded to subangular. /]
C DT 1050 F 850 \Fine to coarse GRAVEL with minor sand; grey. Wet,
C T °, 2% \\subrounded to subangular; sand, fine to coarse. I
C C Gp0 \No sample recieved. /
- /A C °) 4 Sandy fine to coarse GRAVEL,; greyish brown. Wet,
N %5 311,13, 9.12 C 0y 0 subrounded to angular; sand, fine to coarse.
N 13,12, 10 C o
C N =148 ) C °0 <°4 .
- oT - 0 o 0| 9.50m - 9.55m white.
- - o o
L L 0o
®  Small Disturbed Sample h 4 Water Level REMARKS
| Large Disturbed Sample Impression Packer Test LOGGED T.PLUNKET Coorindates and ground level based on hand held GPS,
E SPT Liner Sample l Standard Penetration Test likely accurate to +/- 5m.
I I Thin Wall Undisturbed Sample I Permeability Test DATE —29/01/2015 Groundwater level recorded at 2.0m.
. U100 Undisturbed Sample ] ﬁ Piezometer / Standpipe Tip CHECKED B. SUCKLING SPT hammer energy ratio 79%.
PP Pocket Penetrometer Test Packer Test
bs Piston sample V' In-situ Vane Shear Test DATE 05/02/2015

Aurecon New Zealand Ltd, Unit 1, 150 Cavendish Road, Casebrook, Christchurch. Tel: +64 3 366 0821 Fax: +64 3 379 6955 christchurch@aurecongroup.com



BOREHOLE RECORD | "

BH103

Report ID: AGS4 BOREHOLE RECORD || Project: 224464 ROSEMERRYN 2015 BHS.GPJ || Library: AGS 4 0.GLB || Date: 9 February 2015

EFl YT~ — .

Thin Wall Undisturbed Sample :{ Permeability Test
U100 Undisturbed Sample ﬁ ﬁ Piezometer / Standpipe Tip
Pocket Penetrometer Test Packer Test

Piston Sample V' In-situ Vane Shear Test

DATE 29/01/2015
CHECKED_B. SUCKLING

DATE 05/02/2015

PROJECT NO. 224464
PROJECT Rpsemerryn Subdivision
Lincoln
METHOD DP CO-ORDINATES (NZTM) SHEET 2 of 2
E 1560056
MACHINE & NO. VTR 9700-D Truck DATE from 28/01/2015 to 28/01/2015
N 5167722
FLUSHING MEDIUM  Water ORIENTATION VERTICAL GROUND-LEVEL +9.00 mRL
Water | o ¢ ¢ - STRATA DESCRIPTION
% g IEVE|-(m 2‘ g Z g E <] § _ < SUBORDINATE FRACTION, MAJOR FRACTION, MINOR FRACTION, COLOUR,
29 2 g shift |, 8lcglog al3s « Tests Samples 5 ¢ o 2 STRUCTURE, STRENGTH, MOISTURE CONDITION '
= O 5B start/ 2 8 T 8 g 8 k) ] QD [ 1S (5] GRADING, BEDDING, PLASTICITY, ETC....
=S < F S 9|5 ©|c @ o [che] L [Sps 5 (NZ GEOTECHNICAL SOCIETY - FIELD DESCRIPTION OF SOIL AND ROCK)
Ad | Oo | end |SXj-xjnn| c LS ]
Type Ref Depth 10.00 _
- /5 r °0 =4
L DT = 0O~ 0
- C o o
| 28/01/2015| l 10-64 -164 1064 |0 = 4
N (9,12, 13, ' C End of Dynamic probe sampling at 10.64m, on
- L. 10:6) C 28/01/2015
: - Termination Reason: Target depth reached.
Small Disturbed Sample h 4 Water Level REMARKS
Large Disturbed Sample Impression Packer Test LOGGED T.PLUNKET Coorindates and ground level based on hand held GPS,
SPT Liner Sample l Standard Penetration Test likely accurate to +/- 5m.

Groundwater level recorded at 2.0m.

SPT hammer energy ratio 79%.

Aurecon New Zealand Ltd, Unit 1, 150 Cavendish Road, Casebrook, Christchurch. Tel: +64 3 366 0821 Fax: +64 3 379 6955 christchurch@aurecongroup.com




Generated by GEROC Core-GS

Bore Log

450mm

N =40 (C) 9.12m
6,7/10,9, 11,

} N=1(C)10.64m
’ 0,1/0,1,0,0
450mm

10

Surrounding ground collapse

Client: Bore No.:
Aurecon NZ Ltd
MCMILLAN Drillifi5 BH101
' 9 Project: Job No.:
Rosemerryn Farm development
3 P 14216
Site Location: Ellesmere Road, Lincoln (Rosemerryn Farm development) Date Commenced: 21/01/2015
Grid Reference: 1559383.26mE, 5168089.14mN (NZTM) Date Completed: 22/01/2015
Rig Operator: C. Nee Consent: -
Rig Model & Mounting: VTR 9700-D Truck Datum: Ground
> 2 23
= = 2 B i
5 Z g 8 §§ %3 9 Installation
i 2 g o = o zE 8 s &
Description s £ o > = -8 35 £ Resources
2 a x =} o a5 58 <
o n= ?5 »
o £=
TOPSOIL. jj‘;
- |
Fine SAND: light brown. 8
Silty fine SAND; light brown. E
E N=7(S)1.52m 152 -1.84m, 1, |25
E U 2,1/2,1,2,2 DSPTLS S8
e | E 450mm g
= E
Medium SAND; grey. Trace of silt. 2 ¢ ;
; N =09 (S)3.04m 3.00 -3.32m, 2,
E 1,3/2,1,1,5 SPTLS
Trace of gravel. :e\‘i : 450mm
n
Sandy fine to coarse GRAVEL; light brown. 2
U N = 60+ (C) 4.56m
12,16/18, 20, 19, 3
390mm Effective
Refusal
U N = 33 (C) 6.08m
58/7,8,9,9
450mm
8
5 [ U N = 15 (C) 7.60m
a 3,4/4,3,3,5
450mm

125 1 . N =32 (C) 12.16m
3 5 3,4/4,6,9,13
o 450mm
S 13.0
C 1 E 135 2 ]
=
140 B C J N =57 (C) 13.68m
: i L] 10, 16 /19, 12, 13, 13
§ 145 30 450mm
Fine to coarse GRAVEL with minor silt and sand; 3 o
brown. 15.0
g 700
EOH: 15.2m N =60+ (C) 15.20m
14,25/20, 21, 24
375mm Effective
Refusal
Remarks Additional Resources:
Geotechnical Investigation Borehole BH101 with SPT Testin, . .
9 9 Plastic Liner m 10
Static Water Levels:
-3.8m @ Casing depth of 13.5m; 22/1/2015 Flush Mounted TOby Box
- Standard ea
500 Liters Water Added )
. — - Environmental ea
Safety Auto Trip Hammer #398 used (energy ratio 79%) Drlvablllty Above Ground Protective Surround ea
1 Easy Push - No Hammer \ Fast Penetration .
2 Relatively Easy Push - Light Hammer \ Relatively Fast Geotextile Sock m -
3 Medium Push - Consistent Hammer \ Medium H
4 Hard Push - Full Hammer \ Somewhat Slow Hand Clear Location ea
5 Very Hard Push - Full Hammer \ Very Slow Decontaminate Equipment ea
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Bore Log

Generated by GEROC Core-GS

Client: Bore No.:
Aurecon NZ Ltd
MCMILLANDrifS |, BH102
9 Project: Job No.:
Rosemerryn Farm development 14216
Site Location: Ellesmere Road, Lincoln (Rosemerryn Farm development) Date Commenced: 22/01/2015
Grid Reference: 1560211.07mE, 5168161.33mN (NZTM) Date Completed: 22/01/2015
Rig Operator: C. Nee Consent: -
Rig Model & Mounting: VTR 9700-D Truck Datum: Ground
> [
= 45 2 23 25 Installation
° 2 ° = - >0 ol 8 &
- g S | g | 8| ¢ z5 Lo B
Description H £ & o £ Eg 35 £ Resources
= a [ ) ca 2 $
o £=
TOPSOIL. ‘Hé E
Sandy coarse GRAVEL; brown. Hard; dry. ; 7
3 = A 3
3 ] E U N = 60+ (C) 1.52m E
E E 26,25/24,23,15,7 E
E | g E 412mm Effective 2.2m E
E By E Refusal %FIE} E
E | E_ TRk —
3 E N =22 (C) 3.04m L =) 3
E E 3,5/5,5,6,6 11.'1, E
E E 450mm :’ .‘.i'-
E E i1y Ot E
3 = i’» é oEl -
E E e E
E— . E- 1:’ E
Fine to medium gravelly SAND; brown. E U N =6 (C) 4.56m i.‘-" ) 3
E | ® E_ 1,1/1,1,2,2 éﬁ"_ _
E E E 450mm E“ il ] 3
El ) E_ 2 g;' E
E a E & Adlo E
3 E 5 g ke E
" - - E E| - [ Al i —
E | Fine to medium (rarely coarse) GRAVEL with E Elnlg=] - E% Cla E
E'| minor silt and sand; brown. 26-52 [;I‘.:I)': g U ,2\‘432(?4?38m %E . E
E E| ’ P e e E
= % 0 éQDD ) 450mm §v %‘ﬁ"v_' 3
E S 3 e ksl —
3 Lo S oprialy 3
El ET oo e oy 3
E E 3 0 | _ H.- | 3
2 E_ 3,00 . N =21 (C) 7.60m L 3
E E80 2 . 4,7/7,5,5,4 P et 3
E S 450mm 11:# E
E | E 85 300 A E
E E E| | Al s iar E
E B e e E
E S 4 . N =39 (C)9.12m 1" 3
3 SRLNE QeRu) 5,8/8,7,12,12 BRI E
E E =N Co 450mm é‘ FeEa E
E E 100 35 o i, E
N B f
E : e e }‘c_._,-10.64m —
EOH: 10.64m N =19 (C) 10.64m
3,3/6,5,4,4
450mm
Remarks Additional Resources:
Geotechnical Investigation Borehole BH102 with SPT Testing Plastic Liner m 6
No Static Water Levels recorded Flush Mounted Toby Box
200 Liters Water Added - Standard ea
Safety Auto Trip Hammer #398 used (energy ratio 79%) Drlvablllt - Environmental ea
y Above Ground Protective Surround ea
1 Easy Push - No Hammer \ Fast Penetration .
2 Relatively Easy Push - Light Hammer \ Relatively Fast Geotextile Sock m -
3 Medium Push - Consistent Hammer \ Medium :
4 Hard Push - Full Hammer \ Somewhat Slow Hand Clear Location ea
5 Very Hard Push - Full Hammer \ Very Slow Decontaminate Equipment ea
. . . Hole Depth: 10.64m
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Bore Log

Client: Bore No.:
Aurecon NZ Ltd
MCMILLAN Drilliff% BH103
9 Project: Job No.:
Rosemerryn Farm development
3 P 14216
Site Location: Ellesmere Road, Lincoln (Rosemerryn Farm development) Date Commenced: 28/01/2015
Grid Reference: 1560056.48mE, 5167721.87mN (NZTM) Date Completed: 28/01/2015
Rig Operator: C. Nee Consent: -
Rig Model & Mounting: VTR 9700-D Truck Datum: Ground
2 ) > Sz w_ .
5 Z % . 8 §§ EE 9 Instagatlon
inti 2 g Q - [3) 4 ‘g -3 =
Description < ‘£ ] > = -0 S5 £ Resources
2 a © =) o a5 58 s
d n= @5 n
I £2

TOPSOIL.
E| Silty fine SAND; grey mottled orange.

Bentonite
(0.7 bags)
|

E— - - — N =7(S)1.52m 1.52 -1.93m, 1, 3
g ;l;; to medium SAND with trace of wood; bluish U 1.1/2.2.1.2 SPTLS E
E . 450mm 3
; Fine to medium SAND, yellowish brown. ;
E " . N =26 (S) 3.04m 3.04 -3.45m, 2, 3
E Sandy GRAVEL with some silt. U 4,8/7,7,6,6 SPTLS E
E Peat and wood. 450mm E

E N =40 (C) 4.56m 3
E ® 4,7/12,11,9,8 E
E E 450mm E
E © i
E Presence of reddish sand.< a 3
E g —
E N =28 (C) 6.08m 2 3
E 8,13/10,7,6,5 o -
E 450mm 5 3
E | 5 E
E 2 E
E 5 E
a 3
E N =51 (C) 7.60m 3 E
E | 8,12/13,12, 12, 14 E
E 450mm E
3 N =48 (C) 9.12m 3
E 3,11/13,13,12, 10 —
E 450mm 3
[EOH: 10.64m o N =40 (C) 10.64m 1
9,12/13,11,10,6
450mm
Remarks Additional Resources:
Geotechnical Investigation Borehole BH103 with SPT Testin, T
9 9 Plastic Liner m 7
Static Water Levels:
-2.03m @ Casing depth of 7.5m; 28/1/2015, 11:00 am Flush Mounted TOby Box
- Standard ea
300 Liters Water Added )
. — - Environmental ea
Safety Auto Trip Hammer #398 used (energy ratio 79%) Drlvablllty Above Ground Protective Surround ea
1 Easy Push - No Hammer \ Fast Penetration .
2 Relatively Easy Push - Light Hammer \ Relatively Fast Geotextile Sock m -
3 Medium Push - Consistent Hammer \ Medium H
4 Hard Push - Full Hammer \ Somewhat Slow Hand Clear Location ea
5 Very Hard Push - Full Hammer \ Very Slow Decontaminate Equipment ea
. . . Hole Depth: 10.64m
120 High Street, Southbridge 7602, Canterbury, New Zealand ph: (03) 324 2571 fax: (03) 324 2431  web: www.drilling.co.nz P Tof 1
age 10
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Appendix H
MASW Soundings
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Summary of Liquefaction
Results




Client: Fulton Hogan Land Development
Project: Rosemerryn Subdivsion

Date: Feb 2014
Job Number: 224464

Subject: Boulanger and Idriss (2014) assessment By: T. Plunket
Southern Section
Year CPT [Depth(m)| GWL SLS-a (0.13g, MW7.5) SLS-b (0.19g, Mw6.0) ULS (0.35g, Mw7.5) Sept 2010 (0.34g, Mw7.1) Sept 2010 (0.20g, Mw7.1)
(m bgl) Total Index Total Index Total Index Total Index Total Index
Settlement | Settlement Settlement | Settlement Settlement | Settlement Settlement | Settlement Settlement | Settlement
(mm) (mm) LSN Liquefiable Layers Ishihara (mm) (mm) LSN Liquefiable Layers Ishihara (mm) (mm) LSN Liquefiable Layers Ishihara (mm) (mm) LSN Liquefiable Layers Ishihara (mm) (mm) LSN Liquefiable Layers Ishihara
2011 14 6.6 1 105 N/A 41 1.9 6.5 Yes 125 N/A 40 1.6 6.5 Yes 145 N/A 56 1 6.5 Yes 145 N/A 56 1 6.5 Yes 130 N/A 50 1.1 6.5 Yes
2011 18 6.2 1 40 N/A 15 21 23 No 65 N/A 13 1.9 2.8 Yes 85 N/A 35 1 2.8 Yes 85 N/A 34 1 2.8 Yes 70 N/A 25 1.9 28 Yes
35 54 35 5.4 35 54 35 5.4 35 54
2011 29 6.5 1 30 N/A 10 4.3 4.6 No 40 N/A 9 19 24 No 60 N/A 26 1 24 Yes 60 N/A 25 1 24 Yes 50 N/A 16 14 24 No
53 6.4 4.3 4.6 4.3 4.6 4.3 4.6 4.3 4.6
5.3 6.4 53 6.4 53 6.4 5.3 6.4
2012 1 5.9 1 20 N/A 11 3.1 3.6 No 35 N/A 11 3.1 3.6 No 45 N/A 22 1 14 No 45 N/A 22 1 14 No 40 N/A 16 3.1 3.6 No
4.4 4.7 4.4 4.7 18 2 18 2 4.4 4.7
5 5.2 5 5.2 3.1 3.6 3.1 3.6 5 5.2
4.4 4.7 4.4 4.7
5 5.2 5 5.2
2012 2 75 1 45 N/A 29 2.8 55 No 85 N/A 27 16 55 Yes 105 N/A 43 1 6.5 Yes 105 N/A 43 1 6.5 Yes 95 N/A 36 16 55 Yes
5.9 6.4 5.9 6.4 5.9 6.4
2012 3 8.4 1 55 N/A 22 3.2 3.9 85 N/A 20 15 5 Yes 105 N/A 37 1.2 6.5 Yes 105 N/A 36 1.2 6.5 Yes 95 N/A 33 15 5 Yes
4.4 5 5.9 6.5 75 8.2 75 8.2 5.9 6.5
5.9 6.5 75 8 75 8
75 7.9
2012 5 4.9 1 15 N/A 8 31 3.9 No 30 N/A 7 16 1.9 No 45 N/A 23 11 1.9 Yes 45 N/A 23 11 1.9 Yes 35 N/A 17 16 1.9 No
3.1 3.9 3.1 3.9 3.1 3.9 3.1 3.9
2012 6 10.2 1 70 70 25 3.2 3.7 No 95 95 23 16 24 Yes 135 135 43 1 24 Yes 130 130 42 1 24 Yes 115 115 35 13 24 No
4.2 54 3.2 3.7 3.2 3.7 3.2 3.7 3.2 3.7
6.1 7.8 4.2 54 4.2 54 4.2 54 4.2 54
6.1 8.5 6.1 10 6.1 10 6 8.5
2012 8 6.6 1 25 N/A 17 35 3.9 No 55 N/A 15 15 22 No 85 N/A 40 1 3.9 Yes 85 N/A 39 1 3.9 Yes 70 N/A 33 13 3.9 Yes
4.4 5 26 3.8 4.4 51 4.4 51 4.4 5.1
4.4 5.1 5.8 6 5.8 6 5.8 6
2012 9 4.2 1 10 N/A 9 Limited No 25 N/A 7 17 21 No 45 N/A 26 1 21 Yes 45 N/A 25 1 21 Yes 30 N/A 18 15 21 No
3.2 3.7 2.8 3.7 2.8 3.7 2.8 3.7
2012 10 4.1 1 0 N/A 2 Limited No 10 N/A 2 25 29 No 40 N/A 21 11 3 Yes 40 N/A 21 11 3 Yes 15 N/A 8 17 29 No
3.7 3.9 3.7 3.9
2012 11 4.1 1 10 N/A 15 Limited No 30 N/A 14 15 3 No 50 N/A 33 1 34 Yes 50 N/A 33 1 34 Yes 40 N/A 29 1.1 34 Yes
2012 27 4.3 1 10 N/A 12 29 3.1 No 30 N/A 10 15 2 No 55 N/A 35 1 3.1 Yes 55 N/A 35 1 3.1 Yes 45 N/A 31 11 3.1 Yes
23 3.1
2013 1 6.5 1 45 N/A 23 2.8 5.2 No 75 N/A 22 15 21 No 85 N/A 36 1 21 Yes 85 N/A 36 1 21 Yes 80 N/A 32 14 21 Yes
2.8 5.2 2.8 5.2 2.8 5.2 2.8 5.2
2013 2 6.9 1 45 N/A 22 34 4 No 70 N/A 20 17 24 No 85 N/A 35 1 24 Yes 85 N/A 35 1 24 Yes 75 N/A 33 13 24 No
4.4 5 31 4 31 5 31 5 31 5
5.8 6.6 4.4 5 5.8 6.6 5.8 6.6 5.8 6.6
5.8 6.6
2013 3 6.8 1 45 N/A 21 34 4.1 No 75 N/A 18 1.8 24 No 100 N/A 40 1 5.2 Yes 100 N/A 40 1 5.2 Yes 85 N/A 34 1.2 24 Yes
4.4 5.2 3.2 5.2 5.8 6.8 5.8 6.8 3.2 5.2
5.8 6.8 5.8 6.8 5.8 6.8
2013 4 6.6 1 35 N/A 20 34 4 No 60 N/A 19 16 2.7 No 80 N/A 38 1 2.7 Yes 80 N/A 38 1 2.7 Yes 70 N/A 31 14 2.7 No
5.6 6.2 34 4 34 4 34 4 34 4
5.6 6.2 5.6 6.3 5.6 6.3 5.6 6.2
2013 5 5.8 1 20 N/A 9 4.4 4.8 No 30 N/A 8 1.9 24 No 55 N/A 30 1 24 Yes 55 N/A 29 1 24 Yes 40 N/A 17 16 24 No
4.4 4.8 4.4 4.8 4.4 4.8 4.4 4.8
2013 6 6.3 1 25 N/A 16 Limited No 40 N/A 15 16 25 No 55 N/A 29 1 25 Yes 55 N/A 29 1 25 Yes 45 N/A 23 13 25 No
55 6.1 55 6.1 55 6
2013 7 7.6 1 15 N/A 8 53 5.8 No 25 N/A 7 53 5.9 No 45 N/A 23 1 24 Yes 45 N/A 22 1 24 Yes 35 N/A 16 17 24 No
53 6 5.3 6 53 5.9
2013 8 6.3 1 10 N/A 10 Limited No 20 N/A 9 16 24 No 35 N/A 21 11 24 Yes 35 N/A 21 11 24 Yes 25 N/A 18 11 24 Yes
54 6.1 54 6.1
2013 9 74 1 25 N/A 10 6.5 6.9 No 35 N/A 9 1.8 22 No 55 N/A 24 1 22 Yes 55 N/A 23 1 22 Yes 45 N/A 18 16 22 No
6.4 6.9 4.9 5.7 4.9 5.7 6.4 7.2
6.3 7.3 6.3 7.3
2013 10 75 1 75 N/A 29 34 4 No 90 N/A 27 17 26 No 110 N/A 43 1 2.9 Yes 110 N/A 43 1 29 Yes 100 N/A 37 17 26 No
4.4 53 34 4 34 4 34 4 34 4
5.8 7 4.4 53 4.4 53 4.4 53 4.4 53
5.8 7 5.8 7.3 5.8 7.3 5.8 7.1
2013 11 6.1 1 45 N/A 23 34 4 No 65 N/A 22 17 23 No 80 N/A 33 1 23 Yes 80 N/A 33 1 23 Yes 70 N/A 29 15 23 Yes
4.3 5.2 31 5.2 3.1 5.2 31 5.2 3.1 5.2
5.6 5.9 5.6 5.9 5.6 6 5.6 6 5.6 6
2013 12 7.3 1 65 N/A 27 29 7.2 No 95 N/A 26 16 22 No 105 N/A 37 1.2 22 Yes 105 N/A 37 12 22 Yes 100 N/A 35 16 22 Yes
2.9 7.2 29 7.2 29 7.2 2.9 7.2
2013 13 6.8 1 40 N/A 18 3.1 4 No 65 N/A 17 1.8 24 No 90 N/A 35 1 24 Yes 90 N/A 35 1 24 Yes 80 N/A 29 1.4 24 No
4.4 5.6 33 4 31 6.2 31 6.2 3.1 6.2
4.4 6.2
2013 14 6.5 1 50 N/A 27 3.2 4.1 No 75 N/A 26 18 2.9 No 90 N/A 37 1 6.3 Yes 90 N/A 37 1 6.3 Yes 80 N/A 33 17 6.1 Yes
4.2 5.2 4.2 4.1
5.6 6.2 4.4 5.2
5.6 6.2
2013 15 7.7 1 50 N/A 21 35 3.9 No 65 N/A 19 17 2.7 No 85 N/A 36 1 2.7 Yes 85 N/A 36 1 2.7 Yes 75 N/A 31 17 2.7 No
4.2 4.9 35 3.9 35 3.9 35 3.9 35 3.9
6.3 74 4.2 4.9 4.2 4.9 4.2 4.9 4.2 4.9
6.3 74 6 75 6 7.5 6.3 74
2013 16 6 1 20 N/A 11 5.2 5.6 No 30 N/A 10 1.8 22 No 50 N/A 28 1.8 23 No 50 N/A 28 18 23 No 40 N/A 22 13 22 No
5.2 5.7 4.9 5.8 4.9 5.8 4.9 5.7
2013 17 7.1 1 55 N/A 17 5.1 6.8 No 65 N/A 17 1.8 23 No 80 N/A 28 1 23 Yes 80 N/A 28 1 23 Yes 70 N/A 23 15 23 No
5.1 6.9 5.1 6.9 5.1 6.9 5.1 6.9
2013 18 7.6 1 30 N/A 16 6.4 6.8 No 45 N/A 15 2 2.8 No 65 N/A 32 1 2.8 Yes 65 N/A 32 1 2.8 Yes 55 N/A 28 1.2 2.8 Yes
6.4 6.8 6.4 6.8 6.4 6.8 6.4 6.8
2013 19 7.1 1 40 N/A 20 22 29 No 55 N/A 19 19 29 No 65 N/A 28 13 29 Yes 65 N/A 28 13 29 Yes 60 N/A 25 14 29 Yes
35 3.8 35 3.8 35 3.8 35 3.8 35 3.8
6 6.5 6 6.5 6 6.5 6 6.5 6 6.5
2013 20 7.3 1 60 N/A 25 34 7.1 No 85 N/A 24 2.1 7.2 Yes 105 N/A 40 1.2 7.2 Yes 105 N/A 40 1.2 7.2 Yes 95 N/A 35 1.2 7.2 Yes
2013 21 75 1 55 N/A 22 3.6 6.4 No 85 N/A 19 2 28 No 115 N/A 44 1 6.4 Yes 115 N/A 44 1 6.4 Yes 100 N/A 34 19 6.4 Yes
3.2 6.4
2013 22 9.3 1 75 N/A 29 33 4 No 105 N/A 26 15 23 No 150 N/A 50 1 9.1 Yes 145 N/A 49 1 9.1 Yes 130 N/A 45 1 6.9 Yes
45 5.6 3 4 8.2 9.1
6 6.9 45 5.6
8.3 9.1 6 6.9
8.3 9.1




Client: Fulton Hogan Land Development
Project: Rosemerryn Subdivsion

Date: Feb 2014
Job Number: 224464

Subject: Boulanger and Idriss (2014) assessment By: T. Plunket
Northern Section
Year CPT [Depth(m)| GWL SLS-a (0.13g, Mw7.5) SLS-b (0.19g, Mw6.0) ULS (0.35g, Mw7.5) Sept 2010 (0.34g, Mw7.1) Sept 2010 (0.20g, Mw7.1)
(m bgl) Total Index Total Index Total Index Total Index Total Index
Settlement | Settlement Settlement | Settlement Settlement | Settlement Settlement | Settlement Settlement | Settlement
(mm) (mm) LSN Liquefiable Layers Ishihara (mm) (mm) LSN Liquefiable Layers Ishihara (mm) (mm) LSN Liquefiable Layers Ishihara (mm) (mm) LSN Liquefiable Layers Ishihara (mm) (mm) LSN Liquefiable Layers Ishihara
2011 6 3.1 2 0 N/A 1 Limited No 5 N/A 1 Limited No 15 N/A 6 24 3.1 Yes 15 N/A 6 24 3.1 Yes 10 N/A 4 2.6 3 No
2011 7 14 2 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No
2011 9 3.7 2 5 N/A 5 Limited No 15 N/A 4 24 2.7 No 35 N/A 16 2 3.7 Yes 35 N/A 16 2 3.7 Yes 30 N/A 13 2 3.7 No
2.9 34
2011 12 3.8 2 0 N/A 1 Limited No 0 N/A 1 Limited No 15 N/A 8 2 2.7 No 15 N/A 8 2 2.7 No 5 N/A 5 2.1 25 No
2011 13 0.7 2 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No
2011 15 4.2 2 5 N/A 3 Limited No 15 N/A 3 3 3.7 No 45 N/A 16 2 4.1 Yes 40 N/A 16 2 4.1 Yes 30 N/A 14 2 3.8 No
2011 16 2.7 2 0 N/A 2 Limited No 4 N/A 1 Limited No 15 N/A 7 2 2.7 No 15 N/A 7 2 2.7 No 10 N/A 6 24 2.7 No
2011 17 34 2 0 N/A 1 Limited No 5 N/A 1 Limited No 15 N/A 8 21 2.7 No 15 N/A 8 21 2.7 No 6 N/A 5 2.1 25 No
2011 19 35 2 0 N/A 3 Limited No 10 N/A 2 Limited No 30 N/A 14 2 34 Yes 30 N/A 14 2 34 Yes 20 N/A 11 2 34 No
2011 20 4.2 2 5 N/A 5 Limited No 15 N/A 4 3.1 3.6 No 35 N/A 15 2 3.7 Yes 35 N/A 15 2 3.7 Yes 30 N/A 14 2 3.7 No
2011 21 3.2 2 0 N/A 0 Limited No 5 N/A 0 Limited No 25 N/A 10 2 3 Yes 25 N/A 10 2 3 Yes 15 N/A 4 23 2.9 No
2011 28 2.1 2 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No
2011 29 6.5 2 15 N/A 6 4.3 4.6 No 30 N/A 5 4.3 4.6 No 40 N/A 12 2 24 No 40 N/A 12 2 24 No 35 N/A 9 4.3 4.6 No
5.7 6.4 53 6.4 4.3 4.6 4.3 4.6 53 6.4
53 6.4 5.3 6.4
2011 33 2.6 2 0 N/A 0 Limited No 0 N/A 0 Limited No 10 N/A 4 2 25 No 10 N/A 4 2 25 No 0 N/A 2 Limited No
2011 34 3.6 2 0 N/A 1 Limited No 5 N/A 1 Limited No 15 N/A 7 2.2 2.7 No 15 N/A 7 2.2 2.7 No 10 N/A 6 2.2 2.6 No
2012 12 33 2 0 N/A 1 Limited No 5 N/A 1 Limited No 20 N/A 10 2 2.9 Yes 20 N/A 9 2 2.9 Yes 5 N/A 5 Limited No
2012 13 4 2 0 N/A 1 Limited No 5 N/A 0 Limited No 25 N/A 11 2 35 Yes 25 N/A 10 2 35 Yes 10 N/A 4 Limited No
2012 14 3.9 2 0 N/A 3 Limited No 10 N/A 3 2.9 3.2 No 25 N/A 12 2 33 Yes 25 N/A 12 2 33 Yes 20 N/A 9 2 3.2 No
2012 15 5.9 2 5 N/A 6 Limited No 25 N/A 5 35 4.7 No 50 N/A 16 3 4.7 Yes 50 N/A 16 3 4.7 Yes 35 N/A 13 3 4.7 No
2012 16 34 2 0 N/A 1 Limited No 5 N/A 1 Limited No 25 N/A 10 2 3 Yes 25 N/A 10 2 3 Yes 10 N/A 5 23 2.9 No
2012 17 2.7 2 0 N/A 1 Limited No 0 N/A 1 Limited No 10 N/A 6 2 24 No 10 N/A 6 2 24 No 5 N/A 5 2 23 No
2012 18 35 2 0 N/A 1 Limited No 5 N/A 1 Limited No 20 N/A 10 21 2.9 No 20 N/A 10 21 2.9 No 15 N/A 7 21 2.9 No
2012 19 4.4 2 0 N/A 1 Limited No 5 N/A 1 Limited No 20 N/A 10 2 3.2 Yes 20 N/A 9 2 3.2 Yes 7 N/A 4 Limited No
2012 20 3.7 2 0 N/A 0 Limited No 0 N/A 0 Limited No 5 N/A 3 2 23 No 5 N/A 3 2 23 No 1 N/A 0 Limited No
2012 21 2.7 2 0 N/A 0 Limited No 0 N/A 0 Limited No 5 N/A 2 Limited No 5 N/A 1 Limited No 0 N/A 0 Limited No
2012 22 4.6 2 5 N/A 3 Limited No 15 N/A 5 23 3 No 35 N/A 15 2 3.2 No 35 N/A 15 2 3.2 No 25 N/A 13 2 3.1 No
2012 23 2.1 2 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No
2012 24 0.8 2 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No
2012 25 3.7 2 0 N/A 0 Limited No 0 N/A 0 Limited No 15 N/A 7 2 3 Yes 15 N/A 7 2 3 Yes 5 N/A 2 Limited No
2015 101 2.1 2 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No 0 N/A 0 Limited No
2015 102 4.4 2 0 N/A 1 Limited No 5 N/A 1 Limited No 25 N/A 10 2 3 Yes 25 N/A 10 2 3 Yes 10 N/A 5 2.2 2.7 No
2015 103 4 2 5 N/A 5 Limited No 15 N/A 5 24 | 3.1 No 20 N/A 10 2 3.1 Yes 20 N/A 10 2 3.1 Yes 20 N/A 9 21 3.1 No
2015 104 6.3 2 0 N/A 3 Limited No 10 N/A 2 Limited No 35 N/A 14 2 4 Yes 35 N/A 13 2 4 Yes 15 N/A 7 24 3 No
4.4 4.9 4.4 4.9
2015 105 3 2 0 N/A 1 Limited No 3 N/A 0 Limited No 20 N/A 9 2 2.9 Yes 20 N/A 8 2 2.9 Yes 10 N/A 5 2 2.7 No




aurecon

Aurecon New Zealand Limited

Unit 1, 150 Cavendish Road
Casebrook Christchurch 8051

PO Box 1061
Christchurch 8140
New Zealand

T +64 3 366 0821

F +64 3 379 6955

E christchurch@aurecongroup.com
W aurecongroup.com

Aurecon offices are located in:

Angola, Australia, Botswana, Chile, China,
Ethiopia, Ghana, Hong Kong, Indonesia,
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