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Geotechnical Assessment Report

Fulton Hogan Land Development Limited is proposing to subdivide an area of land, approximately
85ha, off Edward Street on the east side of Lincoln. It is intended to eventually develop approximately
891 residential lots on the greater site. This will be done by developing the subdivision in stages.
Stage 1 has been developed and Stage 1A has been submitted for consent. It is proposed to carry
out the civil engineering works for the next stage of the subdivision being Stages 3 to 6. These are
located immediately off Edwards Street and around the recently completed Stage 1 and 1A (aka Stage
2). This report has been prepared for the purpose of Stages 3 to 6 only but draws on our findings from
other stages.

Fulton Hogan Land Development Limited has engaged Aurecon New Zealand Ltd to undertake a
geotechnical investigation of the entire Rosemerryn site. Aurecon recently submitted revision 2 of a
geotechnical investigation report for Stage 1A, dated 8 March 2012.

The purpose of this geotechnical investigation is to identify any geotechnical issues including
addressing any potential liquefaction risk and any remediation options that may be required as part of
the residential development.

Our scope of works was as follows:

« A preliminary site walkover and reconnaissance.

» Adetailed desk study considering geological and geotechnical information available for this
site, including previous geotechnical investigation results.

« Undertake geotechnical investigation including CPT and test pitting. The investigation for
Stage 3 to 6 was carried out as part of the investigation for the larger subdivision.

e Carry out machine excavated borehole holes and installation of piezometers.

» Undertake a liquefaction analysis based on the geotechnical investigation information.

» Provide recommendations on potential liquefaction remediation options for the site
development, if required.

« Prepare a report detailing the investigation and analysis results, as well as provide
development recommendations.

This work excludes the detailed design of any civil engineering which will be dealt with at the detailed
design stage of the subdivision development.

This report outlines our geotechnical investigation and presents our assessment of potential
liquefaction across Stages 3 to 6 and provides recommendations for liquefaction remediation options
as part of the future site development.

Our limitations are attached as Section 9 of this report. This report shall be read as a whole.
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Fulton Hogan Land Development Limited is proposing to subdivide an area of land, approximately
85ha, off Edward Street on the east side of Lincoln. It is intended to eventually develop approximately
891 residential lots on the greater site. Previous stages include Stage 1 which has been developed
and Stage 1A is currently at consent. It is proposed to carry out the civil engineering works for the
next stage of the subdivision being Stages 3 to 6. These stages are located immediately off Edwards
Street and around the recently completed Stages 1 and 1A. This report has been prepared for the
purpose of Stages 3 to 6 only.

The purpose of the geotechnical investigation was to identify any geotechnical issues with Stages 3 to
6, including potential liquefaction risk, and any potential remediation options should these be required.

Based on the geotechnical test information, the ground conditions consist of predominantly silty sand
with minor silt and sand layers, which is underlain by silt with minor silty sand and sand layers. Gravel
is present at depths of 4.0m to 7.5m below ground level (bgl).

Groundwater levels were measured at depths of 2.3m to 4.2m bgl. The gravel layers are known to
have confined water. Perched groundwater levels are likely to exist within the more permeable
sand/silty sand layers in the upper soil profile.

To assess the potential for seismically induced liquefaction, we determined this by analysing the CPT
logs using the following levels of ground shaking:

1. Serviceability limit state (SLS) earthquake based on the NZGS Guidelines.
2. Ultimate limit state (ULS) earthquake based on the NZGS Guidelines.
The liquefaction analysis identified the following:

* Under a conservative SLS earthquake case total settlements of up to 70mm can be expected
and there is unlikely to be any liquefaction induced ground damage.

e Under a ULS earthquake case total settlements of up to 90mm can be expected. There is the
potential for liquefaction induced ground damage in parts of the site. It is however noted that
during the ULS design earthquake some building damage is likely at this level of shaking
regardless of ground conditions and liquefaction potential.

e Lateral spreading damage was not observed at the site and given that the site has
experienced ground accelerations equivalent or more to that of a ULS event, we have
assessed the potential for lateral spreading to be low to very low.

For the Christchurch Region the Department of Building and Housing (DBH, 2011) has recently
released a new classification system for residential ‘Green Zone’ land on the flat in regard to the
liquefaction susceptibility. Based on the liquefaction and lateral spreading res ults we consider
Stages 4 and 5 and the southern two thirds of Stage 3 to be classified as Technical Category
(TC2), while Stage 6 and the northern one third of Stage 3 currently conforms to Technical
Category (TC1).

For TC1 areas the DBH has recommended Standard NZS3604:2011 type foundations with tied slabs
are suitable.

For TC2 areas the DBH has recommended types of foundation systems for residential houses in their

publication ‘Guidance on house repairs and reconstruction following the Canterbury Earthquake’,
dated 20 December 2010. As required under the new DBH guidelines for detailed house design, a site
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specific geotechnical assessment shall be carried out by suitability qualified chartered engineer with
experience in residential house development.

Several foundation options are available for residential houses. These foundation options are house
specific and will need to be selected and designed during the building consent stage of the property
development. The suitable foundation options fall generally into two categories; shallow foundations,
and deep foundations.

It should be noted that this report intends to provide guidance only on residential foundation design
and should not be taken as detailed design. The recommendations provided below are for
completeness and to present all currently available options. The recommendations provided below are
in line with DBH document ‘Revised guidelines on repairing and rebuilding houses affected by the
Canterbury earthquake sequence’, dated November 2011.

Recommendations are also provided for the infrastructure, although we note that liquefaction induced
ground damage under an SLS event is unlikely on Stages 3 to 6. The benefits in building additional
seismic resilience into the residential development infrastructure for large earthquake events are
discussed in this report. Recommendations are also provided in relation to the proposed subdivision
earthworks.
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Rosemerryn Subdivision is located towards the north of Edward Street, Lincoln (see Figure 1 in
Appendix A). The area of interest are Stages 3 to 6, which span perpendicular to Edward Street, from
the western end of the subdivision towards the east (see Figure 2 Appendix A). A geotechnical
assessment of Stage 1A was addressed in a previously issued geotechnical report dated 8 March
2012.

This report addresses geotechnical conditions on Stages 3 to 6 only but draws on our findings from
past investigations on the greater site and surrounding.

3.1 Site Description

Stage 3 is located along the eastern edge of Eastfield Drive and comprises 53 lots. It is bound to the
north by Stages 7 and 8, to the east by Stage 4 and to the south by Edwards Street.

Stage 4 is located towards the east of Eastfield Drive and comprises 46 lots. It is bound to the north
by a reserve, to the east by Stages 14 and 15, to the south by Edward Street and the west by Stage 3.

Stage 5 is located towards the south western extent of the subdivision and comprises approximately
42 lots. Itis bound to the north by Stage 6, to the east by Stage 1, to the south by residential
properties bordering Edward Street and to the west by residential properties bordering Heathridge
place.

Stage 6 is located towards the western extent of the subdivision and comprises approximately 51 lots.
It is bound to the north by a reserve, to the east by Stage 3 and a reserve, to the south by Stages 1, 2
and 5 and the west by residential properties bordering Heathridge place.

The proposed subdivision plan is presented in Appendix B.

The topography across Stages 3 to 6 is relatively flat with the ground sloping gently by up to 0.8m
vertically towards the road.

Stages 3 to 6 are vacant of any structures.
3.2 Site Access
The site access to the various stages is off the existing roads of Eastfield Drive, Temple Avenue and

Cassidy Ave. Eastfield Drive is the main subdivision access and comes off Edward Street. Other
access tracks on site include the driveway to the existing farm house on the eastern side of the site.

3.3 Vegetation

The site is primarily vegetated with pastoral grass. Mature trees are present forming wind breaks
towards the north of Stages 3 to 6.

3.4 Drainage

The following drainage features were present within Stages 3 to 6 and are shown on Figure 2 in
Appendix A.

* Ashallow stream is located north of the proposed area of the development. It appeared to be

for the most part 0.5m deep, 2m to 3m wide and with a minor amount of ponded water. There
is no properly defined stream bank and it appears to form more of a large swale drain.
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» Along the tree line in the north east corner of the site is a small swale drain. It was noted as
being approximately 0.3m in depth and approximately 1m wide.

« Along the southern edge of the development, adjacent to Edwards Street is a drainage
channel that appears to have been recently modified with banked sides. Itis up to 1.2m in
depth and approximately 2.2m wide and at the time of our visit, had approximately 0.2m depth
of water. Further along towards the east, the drain is boxed, which is up to 1.3m depth and
approximately 0.5m wide, with 0.2m depth of water at the time of the inspection.

» Two stormwater retention ponds are located along the southern boundary of the site, adjacent
to Edwards Street. The ponds are approximately 1m in depth with an approximate plan area of
40m by 45m each. We understand that ponds will be filled as part of the site development.

* None of the drainage channels or swales exhibited any form of land damage or lateral
spreading as a result of the recent seismic events.

3.5 Regional Geology

The regional geology of the site is described by Forsyth et al. (2008) as “grey river alluvium beneath
plains or low-level terraces (Q1a)”.

The Institute of Geological and Nuclear Sciences (GNS) Active Fault System database (GNS, 2010a)
indicates that the site is located approximately 12km east of the eastern end of the Greendale Fault. It
is noted that the movement of the Greendale Fault generated the Magnitude 7.1 Canterbury
Earthquake of 4 September 2010. The site is also located approximately 20km south west of the
epicentre of the Magnitude 6.3 Christchurch Earthquake on 22 February 2011 and 22km south west of
the Magnitude 6.3 aftershock on 13 June 2011 (GNS, 2011b).
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4.1 General

The objective of the ground investigation was to investigate the subsoil and groundwater conditions
across the site. The investigation for Stages 3 to 6 was carried out as part of the investigation for the
larger subdivision. Therefore the geotechnical investigation information used for these stages (Stages
3 to 6) are part of a large group of geotechnical information and only the tests that are relevant to
these stages are discussed here. Consideration was given to information and data from outside the
Stages 3 to 6 boundaries when assessing geotechnical hazards and issues.

The geotechnical investigation for Stages 3 to 6 comprised the following:

» Site walk over by a senior Engineering Geologist from Aurecon.

e 20 Cone Penetrometer Testing (CPT) undertaken by McMillan Drilling Services and
supervised by a Geotechnical Engineer from Aurecon.

» 50 Test pits excavations to confirm soil and groundwater conditions.

* 1 Machine excavated boreholes and the installation of a piezometer.

« Areview of the 15 Environment Canterbury GIS database borehole logs.

Overall we achieved an intrusive investigation density of at least one test per four lots. This is in line
with the recommendations issued by DBH Revised guidance on repairing and rebuilding houses
affected by the Canterbury earthquake sequence, dated November 2011. Overall our ground
investigations indicated a relatively consistent and predictable geology underlying the site that is in line
with our past experience in Lincoln.

4.2 Cone Penetrometer Testing

As part of the ground investigations carried out for the larger subdivision over 37 CPT probes were
sunk, 20 of those were present within the Stage 3 to 6 boundaries or in very close proximity. The CPT
tests were undertaken to effective refusal (tip pressure over 30MPa) of the rig and this generally
occurred on thick deposits of dense gravels. The depths achieved were typically between 2.5m and
7.5m below ground level. The locations of the CPT tests are shown in Figure 3 in Appendix A and the
logs are presented in Appendix C.

Towards the northern side of the site the ground conditions consist of predominantly silty sand with
layers of silt and sand to depths of 2.5m to 3.8m. Below these depths the CPTs refused in dense
gravels.

Further to the south the ground conditions consist of predominantly silty sand with layers of silt and
sand to depths of 2.5m to 3.5m, which are underlain by interlayered silts, silty sands and sand to
depths of 5.8m to 7m. The lower soil profile is predominantly silt to the west but further to the east it is
predominantly silty sand and sand. Below these depths the CPTs refused in dense gravels.

The exception is CPT32 where interbedded medium dense to dense gravelly sand and sandy gravel
was logged from a depth of 4m to 7.5m. Thin organic peat layers were noted in CPT8, CPT11, CPT30
and CPT37 at depths of 4m to 6m.

Based on the cone tip resistance, the silty sand and sand is typically loose although at depth the sand
is medium dense. The silt is firm to very stiff and the gravel is medium dense to very dense.

4.3 Test Pit

Test pits were carried out across the site to confirm the continuity of the soil profile, allow calibration of
the CPT logs as well as provide a measurement of indicative groundwater levels. The test pit
excavations were undertaken by a 30 ton digger and generally reached a depth of 2.5m to 4m bgl with
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a maximum achievable depth of 5m bgl. Test pits were generally terminated when the target depth
was reached or due to groundwater being encountered. Of the investigations carried out for the larger
subdivision, approximately 50 are present within Stages 3 to 6 or in close proximity. The locations of
the test pits are shown in Figure 4 in Appendix A, and the logs are presented in

Appendix D.

Towards the northern side of the site the ground conditions consist of predominantly loose to medium
dense silt or silty sand and sand with firm to stiff silt layers to depths of 3m to 3.9m. Below these
depths medium dense gravel was encountered.

Further to the south the ground conditions consist of predominantly silty sand with layers of silt and
sand to depths of 3m to 4m, which are underlain by predominantly firm to stiff clayey silts, silts or
sandy silts to the west and by loose to medium dense silty sand and sand to the east.

The exception to this general soil profile is around Test Pits TP4 and TP6, where a shallow gravel
layer up to 1.5m thick was logged at a depth of 1m. In addition thin (20mm to 50mm) peat layers and
tree branches were logged at depths of 2m to 3m below ground level in a number of the test pits.

The silty sand and sand was typically logged as fine to medium grained and loose, although at depth
the sand was medium dense. The silts were typically logged as low plasticity, although the clayey silts
appeared to have higher plasticity, with peak shear vane measurements from 40kPa to 100kPa, and
therefore the silts are classified as firm to stiff.

The soil profiles logged in the test pits are consistent with the soil profile identified in the CPT logs.

4.4 Borehole Logs

Four boreholes were undertaken as part of the wider subdivision investigation to determine the
composition and strength of the deeper subsoils layers. Two boreholes were taken down to 15m bgl|
to confirm depth to gravels, continuity of the gravel unit and allow installation of piezometers for long
term groundwater monitoring within the gravel. Two boreholes were taken down to shallower depths of
3m and 4.5m to allow installation of piezometers for long term groundwater monitoring within the
upper layers, and to identify any potentially perched ground water levels. The locations of the
boreholes are shown in Figure 5 in Appendix A and the logs are presented in Appendix E.

The boreholes indicate the ground conditions consist of interbedded silt, silty sand and sand overlying
gravel. The upper soil layers consist of interbedded silt, sandy silt, silty sand and sand, with a silt
layer overlying the gravel.

Borehole BH2, located to the north of Stages 3 to 6, identified sandy gravel at a depth of 3.2m and
Borehole BH4, to the south east of the site, identified sandy gravel at 6.8m depth. The gravel was
logged as dense, fine to coarse grained and rounded. SPT ‘N’ values in the gravel ranged from 35 to
50. The gravel layer was logged as being relatively consistent to 15m depth.

4.5 Environment Canterbury Borehole Logs

A review of the Environment Canterbury GIS System (ECan, 2011) has been undertaken to identify
borehole logs within the direct vicinity of Stages 3 to 6. The borehole logs ranged from 5.2m to 83m
bgl in depth. The borehole locations are shown in Figure 6 and the logs are presented in Appendix F.

The deeper ECan borehole logs located to the north and east of the site indicate that the depth to the
top of gravel is in the order of 8m to 9m depth. These depths are slightly deeper than that indicated in
the boreholes carried out as part of this investigation. While to the south ECan logs indicate the top of
the gravels are in the order of 3.7 to 7.5m depth. This indicates that part of the larger subdivision area
is underlain by gravel at shallower depth, which then drops off further to the north and east of the site
but appears to be at a similar depth to the south of the site.
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Borehole M36/7299, to the east of Stages 3 to 6, indicates the top of gravel at 5m bgl. It also indicates
that an ‘orange pug’ layer, 1m thick, is located at 7m bgl. This layer was not identified in the boreholes
carried out as part of this investigation and may be a localised seam in this area. The ECan logs
generally confirm our borehole and CPT logs, with the gravel layer being consistent once
encountered.

A review of the shallower ECan borehole logs indicate that adjacent to Edwards Street the ground
conditions consist of interlayered silt/clay to 6m bgl. Further to the north the borehole logs indicate
that the ground conditions consist of interbedded silt/clay overlying gravel at depths of 2.8m to 4.2m
bgl. These borehole logs are reasonably consistent with the geotechnical testing carried out as part of
this investigation.

In summary the past recorded information and geotechnical data correlate well with the current
investigations.

4.6 Liquefaction Induced Ground Damage
Based on our site walk over the following was noted:

« Avreview of high resolution aerial photographs taken on the 24 February 2011 did not identify
any apparent surface manifestation of liquefaction on the site.

« Evidence of liquefaction surface ejector (i.e. sand boils) was not apparent during the site
walkover carried out as part of this investigation. Even though the site walkover was carried
out a significant period of time after the large seismic events, there was no apparent residual
evidence, such as degraded sand boils or distinct mounds covered in recent grass growth that
would indicate sand boils had been present. Nor was there any evidence of accumulation of
sand and silt brought up by liquefaction within the drainage ditches.

» Other evidence of ground damage such as ground cracking or lateral spreading adjacent to
the drainage ditches were not apparent on the site.

4.7 Groundwater

The depth to groundwater was measured in the test pits and the CPT holes carried out across the site.
The groundwater levels measured in the test locations are presented in Appendix G. The
groundwater levels measured in the CPT holes are considered not to be accurate as the CPT probe
may have drawn water up the probe hole.

Groundwater seepages and levels were measured in the test pits. To the west and north side of
Stages 3 to 6 groundwater levels were measured at depths of 3.5m to 4.0m bgl. Where the gravels
were encountered the groundwater rose from the base of the pit indicating confined water table.
Groundwater seepages were also noted at shallower depths of 1.7m to 2.5m bgl, however the test pits
were carried out during a period of high intensity rainfall and these seepages may represent
stormwater runoff through the pit sides or perched groundwater.

To the south and east side of Stages 3 to 6 groundwater levels were measured at depths of 2.5m to
4.2m bgl. Seepages were noted at shallower depths of 0.6m to 2m. However, as noted above, the
test pits were carried out during a period of high intensity rainfall and these seepages may represent
stormwater runoff through the pit sides or perched groundwater.

The test pit logs indicate that at depth the soil was typically a dark grey colour, which is most likely a
result of water logged soil due to seasonally high groundwater levels. The grey soils were logged at
depths ranging from 2.3m to 3m bgl at the western end of the site however further to the east the grey
soils were in the order of 1.65m to 2.4m bgl.
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4.8 Piezometers

Four piezometers were installed in the larger subdivision area. Two piezometers were installed to a
depth of 15m to monitor any groundwater levels associated with the underlying gravels and two were
installed at shallower depths of 3m and 4.5m bgl to monitor any perched groundwater levels within the
upper soil layers.

Results of the monitoring are presented below. We have included the measurements for Boreholes
BH1 and BH2 only as these are within the direct vicinity of the site.

Table 1 - Recorded groundwater levels

BH1 1.10m 1.40m 0.34m
BH2 1.8m 1.39m 1.54m

The groundwater levels measured in the piezometers appear to vary. The change in the levels from
the time of drilling to the September reading is likely to represent equalisation of the groundwater in
the piezometer. The groundwater levels carried out on 20 October 2011 are relatively high. Test pits
carried out on 19 to 20 October 2011 did not encounter groundwater levels at these depths. Therefore
we consider that the October readings are likely to have been affected by the stormwater runoff rather
than reflect an insitu groundwater level, particularly for borehole BH1.

Based on the test logs and piezometer monitoring we consider that a sub-artesian (confined)
groundwater level is present within the gravel layer at depth, as groundwater ‘bubbled’ out of the base
of the test pit when the gravels were encountered. The higher groundwater levels measured in
Borehole BH2, located to the north of the site, are possibly representative of the head of the
pressurised groundwater present in the gravels. The silt layer encountered overlying the gravel may
act as a confining layer.

In the upper soil profile there is likely to be a perched groundwater level within the more permeable
sand/silty sand layers, as groundwater seeps were noted within these layers and the layers were
typically wet. It is possible that the perched groundwater levels are fed by the sub artesian
groundwater pressures present in the underlying gravels. However, some of the groundwater seeps
encountered are considered to represent stormwater runoff through saturated ground, as a result of
the high intensity rainfall at the time of the test pit excavations.
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Based on the geotechnical investigation the following schematic ground model has been defined for
the site.

North End of Site | South End of Site

Ground Level

Silty sand with layers X~/

of silt and sand Ve Lomto 2m
25m to 3.8M — - 2.5m to 3.5m

2mto3m | Interlayered silts,
silty sands and sand
Sandy GRAVEL 5.8mto 7m
15m

The testing indicates that the northern part of the site is underlain by medium dense gravels at
consistently shallow depths of 3m to 4m. Further to the south the top of the gravel drops off steeply
along a line through the middle of the site, refer to Figure 7 in Appendix A. To the south of this line the
top of the gravel is relatively consistent at depths of 6m to 7m. Based on our past project work in the
Lincoln area and our understanding of the local geology, we infer that the top of the gravel forms a
series of terraces beneath the upper soil layers.

The gravel is overlain by predominantly loose to medium dense silty sands in the northern part of the
site, while to the south the silty sands overlie a lower soil profile of interbedded firm to stiff clayey silts
and silts with loose to medium dense silty sands and sand, which in turn overlie medium dense to
dense gravel. The lower soil strata exhibit higher fines contents to the west, while to the east the
lower soil strata typically comprise sandy deposits that exhibit lower fines content.

The CPT profiles for these geological areas are present in Figures 8, 9 and 10. Figure 8 is for the
northern area, Figure 9 for the western area and Figure 10 for eastern area. With the exception of
CPT32, the CPT profiles in each area are reasonably consistent with each other. CPT32 is likely to
represent the soil profile along the transition between shallow and deeper gravel areas.
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6.1 General

Fulton Hogan Land Development Limited is proposing to subdivide an area of land, approximately
85ha off Edward Street, on the east side of Lincoln. It is intended to eventually develop approximately
891 residential lots on the site. Although it is intended to develop the larger subdivision, it is proposed
to carry out the civil engineering works for Stages 3 to 6 of the subdivision, located immediately
adjacent to the recently completed Stage 1 and recently consented Stage 1A. Due to the required civil
engineering work, this report has been prepared for the purpose of Stages 3 to 6 only.

The proposed civil engineering works have not been finalised, however based on the ground
conditions encountered during the geotechnical investigations we consider that the following
geotechnical aspects need to be considered as part of the subdivision:

» Potential for seismically induced liquefaction

« Recommendations for liquefaction mitigation measures, if required

e Compliance with the intent and definition of NZS3604 for foundation design (Technical
Category compliance)

* Implications for building foundations

* Recommendations for infrastructure construction

¢ Assessment against Resource Management Act (RMA) Section 106 a) to c)

Each of these is discussed in the following sections.

6.2 Seismically Induced Liquefaction

Under cyclic loading during an earthquake cohesionless material (gravels, sands, silty-sands) tends to
decrease in volume. This tendency to decrease in volume is much greater in loose than dense soils.
When cohesionless soils are saturated and rapid loading occurs under undrained conditions, the
tendency is that soil densification causes excess 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 when the effective stress drops to zero. Liquefaction of loose sands can lead to
large displacements of foundations, ground surface settlement, sand boils, and post-earthquake
stability failures.

As part of our geotechnical assessment for the site we have a carried out a liquefaction analysis to
determine the liquefaction potential for the site. Although we note that based on our observations and

all available information the site did not suffer any seismically induced land damage from the recent
series on earthquakes.

6.3 Liquefaction Assessment

For the site development the main factors to be considered for liquefaction are:
*  What layers can liquefy?
*  What is the likelihood of liquefaction in the future?

* What options are available to limit or prevent liquefaction?

Each of these is considered below.
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6.3.1 Liquefaction Potential Assessment

The three primary factors that contribute to liquefaction potential are:

* Loose, uniformly graded soils.
* High groundwater table.
» Sufficiently high, earthquake induced ground acceleration and sustained shaking.

Each of these is considered below together with conclusions on the site liquefaction potential.
Soil Grading and Density

Liguefiable soils generally have a Coefficient of Uniformity of less than 5 and a low proportion of soil
finer than 75 microns in size (typically less than 5% to 10%, but up to 30%). However, the test logs
indicate Stages 2 to 5 is underlain by interlayered loose sand and silty-sand with silt, within the upper
soil profile. Based on the nature of the upper soils, the site can be considered to be potentially
liquefiable layers from a grading and density perspective. We note that the entire site is underlain by
medium dense to very dense gravel layers that we do not consider to be liquefiable. Hence the
liquefaction potential is limited in the vertical extent.

Groundwater

The depth to groundwater has been measured directly from test pits and the piezometers.
Groundwater can also be indirectly measured from the test pits where the grey soil layers most likely
represent a water logged soil due to seasonally high groundwater levels. Based on the test results,
groundwater levels range from 1.5m to 4m below ground level at the south and east side of

Stages 2 to 5 and from 2.1m to 4m at the north and west side of Stages 3 to 6. Soils are therefore
potentially liquefiable from depths of 1.5m to 4m onward below ground level.

Groundwater levels used in our analysis are based on measurements carried out in Spring and are
likely to be relatively high, hence are considered to be conservative. Groundwater levels will vary
depending on the time of year, but we infer that we have encountered the likely highest levels.

Earthquake Intensity and Soil Resistance to Liquefa  ction

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 used two levels of ground shaking, Serviceability Limit State (SLS) and
Ultimate Limit State (ULS) design earthquakes, derived using the NZGS (2010) method based on
NZS1170:2004. It is generally accepted as a suitable method for liquefaction analysis as it ties into the
building structural design criteria.

A back analysis of the 4 September 2010 Darfield earthquake was carried out. The nearest
seismogram located to the site is on Lincoln Crop and Food Research site 3km to the northwest of the
site and it is considered representative as the ground conditions are known to be similar. Peak ground
acceleration (PGA) for the Darfield Earthquake was measured at 0.43g. Based on our current
understand of the soil profile and groundwater levels, the site should have experienced liquefaction
induced ground damage for a 0.43g and Magnitude 7.1 earthquake. However this is not the case, as
we have been advised that no land damage occurred or visible sign were noted on the site following
the Darfield Earthquake.

The discrepancy between the analysed results and what was observed is most likely a result of PGA
and differences in groundwater levels, as well as the analytical method used for determining the
liguefaction susceptibility of the site. A review of the PGA’s experienced throughout the region
indicates a reasonable variation between the seismograms, even for those with 3km of each other.
The PGA for Rolleston on 4 September 2010, near the eastern end of the Greendale Fault, was 0.34g,
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while at Templeton the PGA was measured as 0.28g. The variability of the acceleration would depend
on a number of factors, such as underlying ground conditions and the shape that the seismic waves
propagated from the epicentre and the location of the site in relation to the hypocentre and terminal
lobes of the earthquake (spatial and temporal variation). Given the proximity of the seismograms we
have considered them in our review and analysis.

Groundwater levels were measured at variable depths across the site and based on the groundwater
levels encountered in the test pit logs these exhibited a tendency to fluctuate. This is evident in the
Environment Canterbury monitoring well on the south side of Lincoln. The groundwater levels
measured in well M36/0512 can vary depending on the time of year. This corresponds well with our
observations in other parts of Lincoln.

We note that the current state of the art liquefaction analysis is based on semi-empirical analysis
methods, whose accuracy varies depending on many factors and is generally ‘calibrated’ to provide
conservative outcomes. Therefore for some sites the liquefaction analysis may be conservative for
reasons not yet captured in current analysis methodologies. This was noted on several sites in the
Canterbury area and is currently being reviewed.

Based on the potential variability of spatial and temporal variation from the earthquake centre and
uncertainties and conservatisms associated with current analytical tools, it is considered that a back
analysis of the Darfield Earthquake may not be accurate or representative. Therefore we have based
the liguefaction analysis on Ultimate Limit State (ULS) and Serviceability Limit State (SLS) earthquake
events derived using the NZGS method that in turn is based on NZS1170. This approach is generally
accepted as a suitable method for liqguefaction analysis as it ties into the building structural design
criteria.

We are aware that new seismic design guidelines for the Canterbury area are being developed by the
Department of Building and House (DBH) and GNS, with the timing of their publication unknown at this
stage. According to the ‘Requirements for Geotechnical Assessment of Liquefaction for Land
Development — Canterbury Region’, these are likely to supersede the above guidelines for liquefaction
analysis. Some indication has been given by the DBH that the SLS case PGA is in the order of 0.15g
to 0.2g. However, in the absence of any updated guidelines and timeframes on when these will be
published, it is considered appropriate to use the currently available guidelines.

Therefore based on the current guidelines available at the time of our analysis, we have used the
following scenarios to assess the potential for liquefaction in a future seismic event:

Serviceability Limit State (SLS) Earthquake

For the site we have assessed the SLS earthquake return period based on the current
NZS1170.0:2004 Loading Codes with the increased Z hazard factor of 0.3 (see Appendix G).

NZS1170.0:2004 Table 3.3 indicates that SLS level ground shaking be based on a 1 in 33 year event.
However, we consider this value to be too low to be applicable when assessing liquefaction because
of its discreet nature of liquefaction (i.e. the site either liquefies or does not and when a site has
liquefied there is very little difference in expected deformations for a ‘small’ earthquake that causes
liguefaction relative to a ‘large’ earthquake that causes liquefaction), and the disproportionate effect
seismically induced liquefaction has on a building. We have therefore adopted a more severe
(although not unrealistic) earthquake event that has a probabilistic return period of 150 years.

We have adopted the method outlined by the NZ Geotechnical Society for using the New Zealand
Loadings Standard to obtain the design earthquake for the liquefaction assessment. A 1 in 150 year
return period earthquake in Lincoln area for a Class D site has a Peak Ground Acceleration (PGA) of
0.2g. In accordance with NZGS we have adopted a Magnitude 7.5 earthquake event. We consider this
event to be well above the requirements from NZS1170 for SLS criteria, but believe it is realistic.
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Ultimate Limit State (ULS) Earthquake

For the site we have assessed the ULS earthquake return period based on the current
NZS1170.0:2004 Loading Codes with the increased Z hazard factor of 0.3 (see Appendix G).

A 500 year return period earthquake has been adopted, which is based on the recommendations of
NZS1170.0:2004 Tables 3.2 (Importance Level 2 building), and Table 3.3 (50 year design working
life). We have adopted the method outlined by the NZ Geotechnical Society for using the New Zealand
Loadings Standard to obtain the design earthquake for the liquefaction assessment. A 1 in 500 year
return period earthquake in Lincoln area for a Class D soil (Deep Soil Site) has a PGA of 0.34g, and in
accordance with NZGS we have adopted a Magnitude 7.5 earthquake event. We note that this level of
shaking is lower than the level of shaking experienced in the M7.1 September 2010 Darfield
Earthquake, as per the nearest seismogram station.

A summary of the shaking intensities are presented in Table 2.

Table 2 — Summari of (I;round shakini cases analﬁsed

Serviceability Limit State — Based on

NZS1170 0.20g 7.5
Ultimate Limit State — Based on

NZS1170 0.34g 7.5

6.4 Liquefaction Analysis Results

6.4.1 Settlements

The ability of the subsoils to resist the effect of ground shaking associated with the earthquake cases
has been assessed from the subsoil information obtained from the CPT logs. The National Centre for
Earthquake Engineering Research (NCEER) method as outlined by Youd et. al. (2001) has been used
to assess liquefaction potential. Based on recent experience in the Canterbury Region this method
appears to give consistent results with liquefaction damage observed elsewhere in region but may
possibly be conservative, although it is not considered unrealistic. We note that many other
approaches are available but believe that this widely accepted method is representative for this site.

The ability of the subsoils to resist the effect of ground shaking associated with the two design
earthquakes has been assessed using the CPT sounding results using Version 5 of the CivilTech
Corporation LiquefyPro computer programme. The method of Robertson and Wride (1998) for the
CPT soundings (the NCEER’s recommended method), modified for fines content, was used to
calculate the potential for liquefaction and the method of Tokimatsu and Seed (1987) for settlement.

The total settlements due to liquefaction as calculated are presented in Table 3.
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Table 3 — Calculated Iiiuefaction induced itotali s ettlements

CPT5 3 20mm 40mm
CPT8 3 20mm 40mm
CPT10 3 15mm 30mm
CPT38 3 10mm 25mm
CPT40 3 25mm 40mm
CPT11 4 45mm 75mm
CPT12 4 5mm 15mm
CPT14 4 70mm 90mm
CPT15 4 15mm 35mm
CPT34 4 omm omm
CPT35 4 10mm 25mm
CPT36 4 30mm 45mm
CPT2 5 25mm 50mm
CPT4 S 20mm 45mm
CPT30 5 20mm 35mm
CPT37 S 10mm 35mm
CPT39 S omm 10mm
CPT1 S Omm 10mm
CPT3 6 5mm 20mm
CPT6 6 5mm 10mm
CPT9 6 15mm 35mm
CPT32 6 5mm 25mm
CPT33 6 omm omm
Average 15mm 30mm
Maximum 70mm 90mm
Minimum omm Omm
Median 10mm 30mm

Note: The settlements presented in Table 3 above are to the nearest 5mm and have a likely error of £ 50%

6.4.2 Ground Damage

Published information (after Ishihara, 1985) can be used to assess the potential for surface expression
of liqguefaction and the likelihood of ground induced damage. Our assessment of liquefaction induced
ground damage, such as sand boils and ground cracking, is present in Table 4.
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Table 4 — Liiuefaction induced iround damaie for de siin earthquakes

CPT1 N N
CPT2 N N
CPT3 N N
CPT4 N N
CPT5 N Y
CPT6 N N
CPT8 N N
CPT9 N Y
CPT10 N Y
CPT11 N Y
CPT12 N N
CPT14 N Y
CPT15 N Y
CPT30 N N
CPT32 N N
CPT33 N N
CPT34 N N
CPT35 N Y
CPT36 N Y
CPT37 N N
CPT38 N N
CPT39 N N
CPT40 N N

6.4.3 Lateral Spreading

Liguefaction induced lateral spreading or flow failures can occur when the shear stresses required to
maintain static equilibrium are greater than the shear strength of the liquefied soil. Structures built on
ground that experiences lateral spreading can be expected to sustain significant damage relative to
the damage that would be expected from ground shaking alone.

No lateral spreading occurred at the site during the Darfield Earthquake that generated higher ground
accelerations than a representative ULS design earthquake.

The watercourse and swales on the site are relatively shallow are unlikely to pose a lateral spreading
risk to the development. An assessment was undertaken for the drainage channel along the southern
boundary adjacent to Edward Street. We consider that there was no evidence of lateral spreading
occurring adjacent to the stream from seismic activity in the last year. The drain is in the order of 1.2m
to 1.3m in depth and groundwater measurements in the test pits adjacent to the drain were typically
greater than 1.4m.
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Therefore based on this evidence we have assessed the potential for lateral spreading to be low to
very low. However there may be potential slope instability issue with the drain banks during a
significant seismic event, which is discussed further in Section 6.1.

6.5 Discussion
The liquefaction analysis identified the following:

* Following an SLS earthquake liquefaction induced settlements of between Omm and up to
70mm can be expected and there is unlikely to be any liquefaction induced ground damage.

« Following a ULS earthquake liquefaction induced settlements of up to 90mm can be expected.
There is the potential for liquefaction induced ground damage in parts of the site. It is however
noted that during the ULS design earthquake some building damage is likely at this level of
shaking regardless of ground conditions and liquefaction potential. We also note that ground
damage in the form of sand boils and cracking should have manifested following past events
but has not been observed which may indicate analytical conservatisms being present.

» Lateral spreading damage was not observed at the site and given that the site has
experienced ground accelerations equivalent to a ULS event we have assessed the potential
for lateral spreading to be low to very low.

6.6 Land Classification Technical Categories

For the Christchurch Region the Department of Building and Housing (DBH, 2011) has recently
released a new classification system for residential ‘Green Zone’ land on the flat in regard to the
liquefaction susceptibility. This new 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 from 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.

The DBH has indicated the following liquefaction deformation limits for house foundations as
summarised in Table 5 below:

Table 5 — Liquefaction deformation limits and house foundation implications

. . Standard NZS3604 type
TCl 15mm 25mm Nil Nil foundations with tied slabs
DBH enhanced foundation
TC2 50mm 100mm 50mm 100mm Sl Tas
Site specific foundation solution
TC3 >50mm >100mm >50mm >100mm

Based on results of the liqguefaction and lateral spreading results presented in Section 6.4, we
consider Stages 4 and 5 and the southern two thirds of Stage 3 can be classified as Technical
Category (TC2), while Stage 6 and the northern one third of Stage 3 currently conforms to Technical
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Category (TC1). The technical classification has been based partially on a conservative SLS
earthquake PGA.

6.7 Foundation Options
The liquefaction assessment indicates that Stages 3 to 6 is classified as TC1 and TC2.

For TC1 areas the DBH has recommended Standard NZS3604:2011 type foundations with tied slabs
are suitable.

For TC2 areas the DBH has recommended types of foundation systems for residential houses in their
publication ‘Guidance on house repairs and reconstruction following the Canterbury Earthquake’,
dated 20 December 2010. Schematics and typical cross sections of these foundation systems are
presented in the DBH publication. As required under the new DBH guidelines for detailed house
design, a site specific geotechnical assessment shall be carried out by suitability qualified chartered
engineer with experience in residential house development. A chartered professional geotechnical
engineer is not required for Technical Category 2 type residential lots.

Several foundation options are available for residential houses. These foundation options are house
specific and will need to be selected and designed during the building consent stage of the property
development. The suitable foundation options fall generally into two categories; shallow foundations,
and deep foundations. Each of these is discussed below.

It should be noted that this report intends to provide guidance only on residential foundation design
and should not be taken as detailed design. The recommendations provided below are for
completeness and to present all currently available options. The recommendations provided below are
in line with the DBH document ‘Revised guidelines on repairing and rebuilding houses affected by the
Canterbury earthquake sequence’, dated November 2011.

Shallow Foundations

A shallow foundation such as a raft is intended to hold the superstructure together and minimise any
structural damage if there is any ground movement during or following a future major seismic event.
Although a raft foundation is unlikely to prevent settlement of the dwelling it will minimise differential
settlement to some extent. If detailed correctly it will also allow the house to be re-levelled if required.
Raft foundations are generally suitable for dwellings with concrete floor slabs only. Raft foundation
can take several forms, including:

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

» Athick, double reinforced concrete raft cast onto the in situ ground.

* An enhanced foundation slab with reinforced ground beam grid cast onto the in situ ground.

» A generic waffle slab (i.e. rib raft) cast onto the insitu ground.

Based on the previous scala penetrometer testing carried out across the site and the recent CPT
information ultimate (rupture) bearing capacities of greater than 200kPa should be achievable and
hence the raft type foundations above should be suitable.

Deep Foundations

Deep foundations such as piles will transfer structural loads from the structure to deeper and stronger
non-liguefiable soil layers. Thereby minimising any structural damage associated with ground
liguefaction and settlement during and after a major seismic event. Piled foundations will minimise
both total and differential settlement.
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Piled foundations for a residential house typically comprise of 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 pile foundation system does not require any special soil preparation,
but will require site specific investigation and design. We note that all pile foundations are to be
designed to carry the full structural loads and stresses with no reliance on the ground below the slab
due to the potential of post-earthquake settlement.

6.7.1 Discussion and Recommendations

For the proposed properties located within the TC2 categorised area, the DBH has recommended the
above types of foundation systems for residential houses built in areas potentially susceptible to
seismically induced liquefaction in their publication ‘Revised guidelines on repairing and rebuilding
houses affected by the Canterbury earthquake sequence’, dated November 2011. Schematics and
typical cross sections of these foundation systems are presented in the DBH publication.

The raft foundation options are likely to be cheaper than the piled foundation options. A piled
foundation for a residential housing would minimise expected settlement and damage during a large
seismic event, however the DBH guidelines indicate that although piles are an option for TC2 sites,
this foundation option will require deep geotechnical investigation and design.

If the pile foundation option is adopted, then the floor slab should be sufficiently reinforced to provide
continuity across the building floor and foundation elements. The objective will be 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.

As part of the detailed house foundation design, particular attention should be paid to detailing the
connection joints 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 their easy
reinstatement if they were to be damaged during a future seismic event.

As required under the new DBH guidelines for detailed house design, a site specific geotechnical
assessment shall be carried out by a suitability qualified chartered engineer with experience in
residential house development. Thereby, allowing site specific geotechnical information to be used in
the foundation design.

It should be noted that the above discussion on the foundation options is generic only. The actual
foundation option chosen and associated costs will depend upon the specific design of the proposed
dwelling and the results of a site specific geotechnical and structural assessments.

6.8 Infrastructure

Our analysis indicates the site is unlikely to be affected by liquefaction induced ground damage in a
SLS event but could potentially be affected in a ULS event.

Buried services at the site are still potentially vulnerable to seismically induced liquefaction if inserted
into potentially liquefiable soils. If site regrading is to be undertaken only, without further liquefaction
mitigation measures being employed, then it is recommended that appropriate liquefaction mitigation
measures are incorporated into the design of the council vested infrastructure to further minimise the
risk of liquefaction induced damage during a major seismic event.

At this stage it is recommended to design the mitigation measures against the effects of a 1 in 150
year SLS earthquake. For seismic events with a return period greater than 1 in 150 years the system
may become progressively less serviceable. This section outlines the possible liquefaction mitigation
measures for the infrastructure for stages 3 to 6. Although liquefaction induced ground damage under
an SLS event is unlikely there would be benefits in building additional seismic resilience into the
residential development infrastructure to withstand large earthquake events.
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6.8.1 Buried Structures

All buried services such as manhole risers, pump station chambers, and so forth founded below the
groundwater level, should be designed to have neutral buoyancy and accommodate uplift forces
associated with liquefied soil, not just hydrostatic groundwater buoyancy forces. This is in order to
minimise lifting / floatation of these buried services. 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.

As it is unlikely that buried services are able to be founded directly into the underlying dense non-
liguefiable sandy gravel material due to the depth, the manhole inverts and pipe entry and exit levels
should be designed to accommodate differential settlement post liquefaction event. Based upon
differential settlements calculated as part of the geotechnical assessment, the differential settlements
are expected to be in the order of 25mm. Essentially the hydraulic design of the pipes coming into and
out of the manhole risers should be designed to accommodate both positive (i.e. pipe gradient getting
steeper) and negative (i.e. pipe gradient getting shallower) differential settlements of 25mm. The civil
engineer will need to assess if this level of settlement will affect the hydraulic design of the pipe and
detail the required engineering measures.

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, as each development stage will require site
specific design. This specific design is needed to define the mass concrete for dead weight, tie down
anchors, etc. for each buried structure, if required.

6.8.2 Pipes and Service Conduits

Pipes and service conduits should be made from flexible material (i.e. 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. For
pressurised sewer lines, all PE pipes should have end restraints at pump stations. Combined with the
PE pipe material well designed end restraints will improve the resilience of the pressure line and help
prevent damage.

Hydraulic pipes (sewer, and stormwater and possibly reticulated water), the pipe sizes and gradients
should be designed in such a way that it can accommodate post liquefaction differential settlement,
both positive (i.e. pipe gradient getting steeper) and negative (i.e. pipe gradient getting shallower). For
design, differential settlements of 25mm between manhole risers should be used.

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

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 then filter
fabric is not required but generally recommended.

By providing a filter fabric and filling the service trenches with non-liquefiable geotechnically
competent fill, the trench becomes non-liquefiable and will therefore limit liquefaction induced
settlement. 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.
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6.8.3 Pavement

At this stage based on our liquefaction assessment 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 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 to below the footprint of the roading network. This
will extend the thick 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 A19 or similar) should be placed directly onto the in situ sub-
grade material prior to the placement of the granular sub-base fill. This filter fabric will act as a barrier
to any fines migration from the sub-grade to the sub-base during a liquefaction inducing seismic event.
Therefore, the pavements sub-base will not lose strength post the seismic event through fines
infiltration and associated loss of effective thickness.

6.9 Slope Instability

There may be a potential slope instability issue with the open drain banks, located adjacent to Edward
Street, during an extreme earthquake. We note that the drainage ditch is relatively shallow and based
on observations of other drainage ditches within the Canterbury Region, where bank failure has
occurred adjacent to these ditches it has typically not extended further than 2m from the edge of the
ditch. We recommend to limit any slope stability issues affecting house foundations, the houses
should be setback form the crest of the drain by a minimum of 5m.
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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 parts of the site are
inferred to be potentially susceptible to erosion when the site is left without vegetation cover. 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. Therefore any potential “inundation” susceptibility due to stormwater has
already been addressed.

Due to the potential for seismically induced liquefaction, we infer that the site is susceptible to
subsidence and to a very minor extent to inundation. However, if the appropriate liquefaction
mitigation measures, as outlined in this report, are undertaken then the risk of subsidence and
inundation is significantly addressed. Therefore, with appropriate liquefaction mitigation measures
where required, the site in our opinion will generally be free of “erosion”, “falling debris”, “subsidence”,
“slippage”, or “inundation”. The proposed subdivision development therefore generally complies with

the intent of Section 106 (a).

Due to the site being partially underlain by fine grained soils, there exists the potential for erosion and
rilling of the sandy and silty soils 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. This
susceptibility to erosion of the sandy and silty soils can be minimised with appropriate industry
standard design measures undertaken during construction. Revegetation should be carried out as
soon as practicable post bulk earthworks.

The site has been identified as being partially 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, although it is noted that the site is accessible from Edwards Street.

Thus in our opinion, under Section 106 of the RMA, there are no geotechnical reasons preventing the

development, provided the appropriate engineering measures as recommended in this report are
carried out.
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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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CPT ANALYSIS NOTES

Soil Type

Interpretation using chart of Robertson & Campanella (1983). This is a simple but
well proven interpretation using cone tip resistance (qc) and friction ratio (fz) only. No
normalisation for overburden stress is applied. Cone tip resistance measured with
the piezocone is corrected with measured pore pressure (ug).

sand (and gravel)
silt-sand

silt

clay-silt

clay

peat

II | I I

Liquefaction Screening

The purpose of the screening is to highlight susceptible soils, that is sand and silt-
sand in a relatively loose condition. This is not a full liquefaction risk assessment
which requires knowledge of the particular earthquake risk at a site and additional
analysis. The screening is based on the chart of Shibata and Teparaksa (1988).

B high susceptibility
medium susceptibility
B low susceptibility

High susceptibility is here defined as requiring a shear stress ratio of 0.2 to cause
liquefaction with Ds, for sands assumed to be 0.25 mm and for silty sands to be 0.05
mm.

Medium susceptibility is here defined as requiring a shear stress ratio of 0.4 to cause
liquefaction with Ds, for sands assumed to be 0.25 mm and for silty sands to be 0.05
mm.

Low susceptibility is all other cases.

Relative Density (Dg)
Based on the method of Baldi et. al. (1986) from data on normally consolidated sand.

Undrained Shear Strength (Sy)
Derived from the bearing capacity equation using Sy = (qc —ovo)/15.
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PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Job No: 9402 Date: 27/08/2011
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PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Job No: 9402 Date: 27/08/11
CPT No: CPTu006 Operator:  J. Kendrick
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PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Job No: 9402 Date: 27/08/11
CPT No: CPTu008 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal
Location: Rosemerryn, Edward St, Lincoln

McMILLAN

DRILLING SERVICES
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PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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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

DRILLING SERVICES
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PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Job No: 9402 Date:
CPT No: CPTu010 Operator:
Project: FH C/o Aurecon Remark:
Location: Rosemerryn, Edward St, Lincoln
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J. Kendrick

Effective Refusal

McMILLAN

DRILLING SERVICES
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PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Job No: 9402 Date: 27/08/11
CPT No: CPTuOt1 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal
Location: Rosemerryn, Edward St, Lincoln

McMILLAN

DRILLING SERVICES



PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Job No: 9402 Date: 27/08/11
CPT No: CPTu012 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal

Locaor:  Rosemeryn, Edvard S, Lnco McMILLAN

DRILLING SERVICES



PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Job No: 9402 Date: 27/08/11
CPT No: CPTu014 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal

Locso; - Rosemaryn, Edward S, Linco McMILLAN

DRILLING SERVICES



PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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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

DRILLING SERVICES



PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Job No: 9402 Date: 27/08/11
CPT No: CPTu030 Operator:  J. Kendrick
Project: FH C/o Aurecon Remark: Effective Refusal

Location: Rosemerryn, Edward St, Lincoln M ( M I l I_ AN

DRILLING SERVICES



PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Job No: 9402 Date: 20/09/11
CPT No: CPTu032 Operator:  B. Powell
Project: FH C/o Aurecon Remark: Effective Refusal

Location:  Rosemerryn, Edward St, Lincoln M ( M I l I-AN

DRILLING SERVICES
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PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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10 5
Friction Ratio (%)

9402
CPTu033
FH C/o Aurecon

Rosemerryn, Edward St, Lincoln
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PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Job No: 9402 Date:
CPT No: CPTu034 Operator:
Project: FH C/o Aurecon Remark:
Location: Rosemerryn, Edward St, Lincoln
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B. Powell
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PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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CPTu035
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Rosemerryn, Edward St, Lincoln
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PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Job No: 9402 Date: 20/09/11
CPT No: CPTu036 Operator:  B. Powell
Project: FH C/o Aurecon Remark: Effective Refusal

Location: Rosemerryn, Edward St, Lincoln

McMILLAN

DRILLING SERVICES



PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Job No: 9402 Date: 20/09/11
CPT No: CPTu037 Operator:  B. Powell
Project: FH C/o Aurecon Remark: Effective Refusal

Location:  Rosemerryn, Edward St, Lincoln M C M I L I-AN

DRILLING SERVICES
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PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Job No: 9402 Date: 10/11/2011
CPT No: CPTO038 Operator:  J. Kendrick
Project: Aurecon Remark: Effective Refusal

Location: Edward Street, Lincoln M ( M I l l u N

DRILLING SERVICES
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PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Aurecon

Edward Street, Lincoln
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PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT
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Job No: 9402 Date: 10/11/2011
CPT No: CPT040 Operator:  J. Kendrick
Project: Aurecon Remark: Effective Refusal

Location: Edward Street, Lincoln M c M I l I. n N

DRILLING SERVICES






Last Generated: 3/30/2012 4:22:59 PM

aurecon Client:

FULTON HOGAN LAND DEVELOPMENT

TPO1

Aurecan (e o) Liied Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Corsahurch 140 Location: SEE PLAN
remgonen I 53755 PrOject Reference: 224464 Sheet1of
Email: christchurch@ap.aurecongroup.com
- ate Started: ogged by:
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started 9/6/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1558997 m Date Completed: 9/6/2011 Input by: LFS
Test Pit Dimensions: Northing: 5168035 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
. - =
- El o i g £
£ ) e a & e <
[=% o 2 cL . i
£ £ K = & g2 Soil Description -%
4 (7] E © T o = >
a T o 2 g o
; %] 2 L
] QL’/ Al TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
IAKTERYS plasticity. Sand fine grained.
1 P 025
1 > Sandy SILT; Grey brown with brown mottles. Low plasticity. Moist. Firm. Sand
1 fine to medium grained.
05 -~ * | Shear vane at Pocket
4 | 0.5m: Penetrometer
- | 67/31kPa at 0.5m:
1 || /kPa kN/m?
.| /kPa
10 ] .| shear vane at Pocket
4 2 Ime Penetrometer
+| 61/18kPa at 1m:
E | xPa kN/m?
IkPa
15 n ’| Shear vane at Pocket
4 -] 1.5m: Penetrometer
207/0kPa at 1.5m:
1 - | /kPa kN/m?
- | /kPa
2.00
2.0 | Shearvaneat | pocket = SAND; Grey brown with brown mottles. Loose. Moist. Sand fine to medium
44/31kPa at2m; grained.
- IkPa KN/’ 220 - -
| IkPa SAND; Grey brown with brown mottles. Loose to medium dense. Wet. Sand
,4 fine to medium grained.
25 - ] SILT with minor sand and trace clay; Grey brown with brown mottling. Firm.
: | Shearvaneat | Pocket Moist. Low plasticity. Sand fine to medium grained.
1 " sor3skpa at2.5m:
g .| /kPa kN/m?
.| /kPa
3.00
30 | Shearvaneat | pocket = SILT with minor clay and sand; Dark grey. Wet. Low to high plasticity. Sand
saskea atam, fine to medium grained.
B a m
/kPa
35 n Shear vane at Pocket
4 3.5m: Penetrometer
43/33kPa at 3.5m:
g IkPa kN/m?
IkPa
4.0 — 4.00
: | End of Test Pit at 4m (GW Reached)
45
5.0 —
Remarks: Logged by: LFS

Groundwater seepage @ 2.3
Groundwater table encountered at 4.0m

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

Sheet 1 of 1

3IE02012
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Last Generated: 3/30/2012 4:22:59 PM

aurecon

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

PO BOX 1061

Christchurch 8140

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TPO2

aland : 1 .
wmarcengoncon raemiee oi3 s PTOj€Ct Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 9/6/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559137 m Date Completed: 9/6/2011 Input by: LFS
Test Pit Dimensions: Northing: 5168085 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
€ @ @ P
= = g g 8 E
£ ) 3 a & e <
[=% o 2 cL . i
£ S g = 3 39 Soil Description 2
o 5] - o > £§ @
o 9] [} © ] = >
a T o 2 g o
; %] 2 L
] QL’/ Al TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
] AT plasticity. Sand fine grained.
4 \.:' i ) 0.30
| VIO SILT with minor sand; Brown. Firm. Moist. Low plasticity. Sand fine grained.
05 - x X 050
: | Shearvaneat | Pocket Sandy SILT; Brown. Firm. Moist. Low plasticity. Sand fine grained.
4 .5m: Penetrometer
59/33kPa at 0.5m:
E % | /kPa KN/m?
- | kPa
1 XX
1.0 — 7| shearvane at Pocket
4 | Im: Penetrometer
47/24kPa at 1m:
| X .| /kPa kN/m?
.- | /kPa
15 n 5 Shear vane at Pocket
4 | 1.5m: Penetrometer
« . “ | 53/24kPa at 1.5m:
. g T kea kN/m*
o o | kPa
] X
20 — X X 2.00
’ . | Shearvaneat | Pocket Sandy SILT; Grey with orange brown mottling. Stiff. Moist. Low plasticity. Sand
4 m: Penetrometer . N
~| 99r27kpa at 2m: fine grained.
1 || /kPa kN/m?
/kPa
25 . ’| Shear vane at Pocket
4 ‘| 2.5m: Penetrometer
38/24kPa at 2.52m: 270
4 IkPa kN/m - = T i T T
] IkPa SAND with some silt; Grey with orange brown mottling. Loose to medium
dense. Moist. Fine grained.
3.0 — 3.00
’ | SAND with some silt and organic inclusions; Dark grey. Loose to medium
dense. Moist. Fine grained.
35
i - s 3.90
40 —] v plUo ..o GRAVEL with some sand; Grey and dark orange brown. Dense. Wet to
: - \saturated. Gravel fine grained. Rounded to sub-rounded. Sand fine grained.
End of Test Pit at 4m (GW Reached)
45
5.0 —
Logged by: LFS
Remarks: 99 Y

Tree branches @ 3.3m
Tree roots @ 3.5m

Groundwater table encountered at 4.0m

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

Sheet 1 of 1

3IE02012

fod-

Alate CHCH DATATENPIATENOY 200 GO T Tasit

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011~



Last Generated: 3/30/2012 4:23:00 PM

aurecon

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

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

TPO3

Corsahurch 140 Location: SEE PLAN
o raame ssamsss  PTOjECt Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 9/6/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559200 m Date Completed: 9/6/2011 Input by: LFS
Test Pit Dimensions: Northing: 5167950 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
é =) 2 2 €
g = o 4 i -
£ 2 Q = P 55 5
(8] =1 . .
£ S g = 3 39 Soil Description 2
o 5] - o > £§ @
o () 9] © 4 5 >
o T (3 2 c @
; %) 2 L
] QL’/ Al TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
] AT plasticity. Sand fine grained.
1 .\',: L . 0.30
] SIS Sandy SILT; Brown. Firm to Stiff. Moist. Low plasticity. Sand fine grained.
X .
05 -~ * X X[ shear vane at Pocket
g X. . ] 0.5m: Penetrometer
-1 XD - X[ 160/43kPa at 0.5m:
E o X T kPa kN/m?
*| /kPa
10 ] ’ Shear vane at Pocket
4 im: Penetrometer
- | 44/24kPa at 1"‘;: 120
4 - /kPa kN/m . - - - T T
] IkPa SAND with minor silt; Grey brown with orange brown mottling. Loose to
1. Mmedium dense. Moist. Sand fine grained.
SILT with some sand; Brown. Firm to Stiff. Moist. Low plasticity. Sand fine
15 A Shear vane at Pocket grained .
4 1.5m: Penetrometer
44/21kPa at 1.5m:
1 IkPa kN/m?
/kPa
20 ] Shear vane at Pocket
4 2m: Penetrometer
36/21kPa at 2m:
1 IkPa kN/m?
/kPa
25 1 Shear vane at Pocket
] 2.5m: P 260 . . . . .
| | ani3akpa a2.em: SAND with minor silt; Grey brown with orange brown mottling. Loose to
kPa medium dense. Moist to wet. Sand fine grained.
3.0 — 20 - - - - — -
: | Shearvaneat | Pocket SILT with some sand; Dark grey. Firm to Stiff. Moist. Low plasticity. Sand fine
4 m: Penetrometer .
| s0/36KPa at 3m; 120 Orained.
4 /kPa kN/m = — = < =
| IkPa SILT with some sand and some clay; Dark grey. Firm to Stiff. Moist. Low
plasticity. Sand fine grained.
35 1 Shear vane at Pocket
4 3.5m: Penetrometer
44/18kPa at 3.5m:
4 /kPa kN/m®
IkPa
4 X
.0 i
: | End of Test Pit at 4m (Pit Collapse)
45
5.0 —
) Logged by: LFS
Remarks: Input by: LFS
No groundwater encountered Ch(?(?ked by: JSM
Verified by:  JK
Sheet 1 of 1
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Last Generated: 3/30/2012 4:23:00 PM

aurecon

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

PO BOX 1061

Christchurch 8140

New Zealand Telephone: +64 3 366 0821
Www.aurecongroup.com Facsimile: +64 3 379 6955
Email:_christchurch@ap.aurecongroup.com

Client:

Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

FULTON HOGAN LAND DEVELOPMENT

Location: SEE PLAN
Project Reference: 224464

TPO4

Sheet1of 1

TEST PIT INFORMATION

Excavator Type: 30t Excavator

Test Pit Dimensions:
Contractor: Fulton Hogan

CO-ORDINATES NZTM Date Started: 9/6/2011
Easting: 1559340 m Date Completed: 9/6/2011
Northing: 5167999 m

Ground Level: N/A

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

E o 2 % a
£ Io) D S i _E ~
~ o > [3) e 3] . A g
£ £ g < g Se Soil Description =
8|9 |&| ¢ 5 5

g o & s i

JUIZSNIZARN TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
YA plasticity. Sand fine grained.
] iz . ﬂ '\\.I’. 050
05 _ VIO SILT; Light grey with orange brown mottling. Firm. Moist. Low plasticity.
X X X X
X X
X X
4 X X
1.0 — o X 100
) ] GRAVEL with minor cobbles; Grey. Dense. Moist. Gravel medium grained.
1.5
2.0 —
25 - 2550
) SILT with minor peat inclusions; Light blue grey. Firm. Wet. Fine grained. Low
plasticity.
3.0 —
] 3.20
SAND; Grey brown. Loose to medium dense. Saturated. Sand medium
grained.
35 A
4.0 _. 4.00
: | End of Test Pit at 4m (GW Reached)
45 -+
50 —

) Logged by: LFS
Remarks: Input by: LFS
Groundwater seepage @ 2.5m Ch(?(?ked by: JSM
Tree Branch @ 3.0m Verified by:  JK
Groundwater tabel reached at 4.0m

Sheet 1 of 1
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aurecon

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

PO BOX 1061

Christchurch 8140

Client:

FULTON HOGAN LAND DEVELOPMENT TPO 5
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Location: SEE PLAN

e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/20/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559379 m Date Completed: 10/20/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167849 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
€ o @ 2 —
— ~ @ 3 S
Ele | 3| 5 | s z
-~ roh o 15} 09 . P
s S 3 z 5 52 Soil Description 2
Q © - =% > &5 ©
o 9] [} © ] = >
o = = 2 @ K}
gl 0| & s g
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Saturated. Low
lir Y1\l plasticity.
N .. 0.30
] : | Shearvaneat | Pocket Sandy SILT; Light yellow brown with some orange brown mottling. Firm. Moist.
| 62/4akPa at 0.3m: Low plasticity. Sand fine to medium grained.
05 A x | kPa kN/m?
' | /kPa
1.0 —
1.30
] SAND with minor silt; Light brown grey with orange brown mottling. Medium
15 dense. Wet. Sand fine to medium grained.
2.0 —
] 2.20
i SAND with a trace of gravel; Orange brown with grey mottling. Medium dense.
i Wet. Sand fine to medium grained. Gravel fine grained.
25 - . 250
) i SAND; Light grey. Medium dense to dense. Moist to wet. Sand fine to medium
i grained.
3.0 — NN 200 - — - - -
| % % | Shearvaneat | Pocket Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High
X _ % _|5930kPa at 3m; plasticity.
X x | /kPa kN/m
I < IkPa
x x|
4 X X
X X
35 -+ SO
X X—]
1 Ix X
X X
I X 3.80
| End of Test Pit at 3.8m (Pit Collapse)
4.0 —
45 A
5.0 —

) Logged by:  MHD
Remarks: Input by: MHD
Groundwater seepage @ 2.2m Ch(?(?ked by: JSM

Verified by:  JK
Sheet 1 of 1
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aurecon

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

PO BOX 1061

Christchurch 8140

New Zealand Telephone: +64 3366 0821
www.aurecongroup.com  Facsimile: +64 3 379 6955
Email:_christchurch@ap.aurecongroup.com

Client:
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

FULTON HOGAN LAND DEVELOPMENT

Location: SEE PLAN
Project Reference: 224464

TPO6

Sheet1of 1

TEST PIT INFORMATION
Excavator Type: 30t Excavator
Test Pit Dimensions:
Contractor: Fulton Hogan

CO-ORDINATES NZTM

Easting:
Northing:

Ground Level: N/A

1559432 m
5167960 m

Date Started:
Date Completed: 9/6/2011

9/6/2011

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

El g 8 i B
£ Io) D S i _F ~
~ o > [3) e 3] . A g
£ £ g < g sg Soil Description 2
8| v |&8| g 5 5

g © & s |

[ZANIZRN TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
i & Y, plasticity. Sand fine grained.
] 2 QM 0.50
05 _ x % SILT; Light grey with orange brown mottling. Firm. Moist. Low plasticity.
1.0 _. 100
) ] GRAVEL with some sand; Grey. Dense. Wet. Gravel coarse grained. Sand
medium grained
15 +
2.0 _. 2.00
’ | SAND with minor silt; Light blue grey. Medium dense. Saturated. Sand fine
grained.
25 H
3.0 —
] 3.20
End of Test Pit at 3.2m (GW Reached)
35 A
4.0 —
45 A
5.0 —

) Logged by: LFS
Remarks: Input by: LFS
Groundwater reached @ 3.2m Ch(?(?ked by: JSM

Verified by:  JK
Sheet 1 of 1

Hed—3/302012

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

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

PO BOX 1061

Christchurch 8140

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TPO7

e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 9/6/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559471 m Date Completed: 9/6/2011 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 =
— — @ 3 S
El g || ¢ A <
-~ roh o 15} 09 . P
= g et = 3 e Soil Description 2
=3 © - [=3 2 as [
o () 9] © 4 5 >
o = n 2 c @
s| o 8 | & g
QL’/ Al TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
IAKTERYS plasticity. Sand fine grained.
. ) 0.25
SAND; Brown. Loose. Moist. Sand fine grained.
05 o
1.0 — L0 - - - - - .
] Shearvanear | Pocket o SILT; Grey with orange brown mottling. Very stiff. Moist. Non plastic.
59/30kPa atim:
/kPa kN/m®
IkPa
15 1 Shear vane at Pocket
4 1.5m: Penetrometer
41/30kPa at 1.5m:
IkPa kN/m?
/kPa
2.0 —
] 2.20
SAND with minor silt; Light blue grey. Medium dense. Saturated. Sand fine
grained.
25 H
3.0 _. 3.00
’ | SILT with minor peat inclusions. Light blue grey. Wet. Low plasticity.
3.30
] SILT; Light blue grey. Stiff. Wet. Low plasticity.
35 - 3.50
) ] End of Test Pit at 3.5m (GW Reached)
4.0 —
45 A
5.0 —
) Logged by: LFS
Remarks: Input by: LFS
Groundwater reached @ 3.5m Ch(?(?ked by: JSM
Verified by:  JK
Sheet 1 of 1

Hed—3/302012

CHCHDATATEMPLATENOY 20I0.CD T asiCene

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

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

PO BOX 1061

Christchurch 8140

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TPO9

e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 9/9/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559446 m Date Completed: 9/9/2011 Input by: LFS
Test Pit Dimensions: Northing: 5167737 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
E o @ 2 =
— ~ 173 S
Elelg| 2| % | % <
= [=3 2 5] . -
£ £ . 2 & 3 Soil Description 2
ol > o E
®© - Q. Z ao ©
8| v | g| ¢ ; 5 o
< 0] & S 2
; a
QL’/ Al TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
AT, o2 Plasticity. Sand fine grained.
SAND; Brown. Loose. Moist. Sand fine to medium grained.
05 o
1.0 _. 100
) ] Silty SAND; Brown with orange mottling. Loose. Moist. Sand fine to medium
grained.
15 +
| 190
20 SAND with some silt; Light brown with brown mottling. Loose to medium
: dense. Wet. Sand fine to medium grained.
25 H
3.0 _. 3.00
’ | Sandy SILT with tree branches; Light blue grey. Soft. Moist. Low plasticity.
Sand fine grained.
3 5 _- 3.50
) ] End of Test Pit at 3.5m (Pit Collapse)
4.0 —
45 A
5.0 —

Remarks:

Groundwater reached @ 3.5m

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

Sheet 1 of 1

Hed—3/302012

CHCHDATATEMPLATENOY 20I0.CD T asiCene

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

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

PO BOX 1061

Christchurch 8140

New Zealand Telephone: +64 3 366 0821

Client:

FULTON HOGAN LAND DEVELOPMENT

Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TP13

Www.aurecongroup.com Facsimile: +64 3 379 6955 ProjeCt Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 9/9/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559538 m Date Completed: 9/9/2011 Input by: LFS
Test Pit Dimensions: Northing: 5167698 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
€ o @ 2 —
— ~ 7] S
£ Io) D S i _ '? ~
= | 2|3 2 g ¥ Soil Descripti S
= E A g 8 § £ oil Description =
§ |2 |&g| & g 5 H
g © & s |
QL’/ Al TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
i 1L, plasticity. Sand fine grained.
\.\.I,. '\.\.I,..\
] ] 0.40
05 - Sandy SILT; Grey with orange brown mottling. Soft. Moist. Low plasticity.
: Sand fine grained.
1.0 —
15
1.80
| Silty SAND; Grey. Loose to medium dense. Moist. Sand medium grained.
20 —
25
3.0 _. 3.00
’ | SILT with some sand and tree roots; Blue grey. Stiff. Wet. Low plasticity. Sand
fine grained.
35
4.0 — « « 4.00
: End of Test Pit at 4m (Pit Collapse)
45
5.0 —
) Logged by: LFS
Remarks: Input by: LFS
Tree roots @ 3.0m Ch(?(?ked by: JSM
Groundwater seepage @ 2.0m Verified by:  JK
Sheet 1 of 1

Hed—3/302012

CHCHDATATEMPLATENOY 20I0.CD T asiCene

CIE Daiatempla

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011~



Last Generated: 3/30/2012 4:23:04 PM

aurecon

Aurecon (New Zealand) Limited

Unit 1, 150 Cavendish Rd
PO BOX 1061
Christchurch 8140

New Zealand

Telephone: +64 3 366 0821

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TP14

Www.aurecongroup.com Facsimile: +64 3 379 6955 ProjeCt Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 9/6/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559655 m Date Completed: 9/6/2011 Input by: LFS
Test Pit Dimensions: Northing: 5167974 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
E o @ 2 =
— ~ 173 S
Ele || 2| % | &5 H
~= o ) 09 . c e
= g et 2 3 e Soil Description 2
Q [ - [} > £6 <
8|2 |g| &g g 5 3
g o & s i
QL’/ Al TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
ARV plasticity. Sand fine grained.
L 0.25
SAND; Brown. Medium dense. Moist. Fine grained.
05
1.00
10 ] X | Shearvanear | Pocket SILT; Light brown. Soft. Moist. Low plasticity.
X X 101/24kPa atim:
% x | /kPa kN/m®
x x IkPa
X X
X X
15 - X X 150
’ SAND; Brown orange. Loose. Wet. Sand fine grained.
2.0 _. 2.00
’ | SAND; Grey. Loose. Wet. Sand fine grained.
25
2.60
Sandy SILT; Blue grey. Firm. Wet. Low plasticity. Sand is fine grained.
3.0 —
35
3.70
End of Test Pit at 3.7m (GW Reached)
40 —
45
5.0 —
) Logged by: LFS
Remarks: Input by: LFS
Tree roots @ 2.4m Checked by: JSM
Groundwater reached 3.7m Verified by:  JK
Sheet 1 of 1

Hed—3/302012

CHCHDATATEMPLATENOY 20I0.CD T asiCene

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011.GLB, Datatempta
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aurecon

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

PO BOX 1061

Christchurch 8140

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TP16

o raame ssamsss  PTOjECt Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 9/9/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559630 m Date Completed: 9/9/2011 Input by: LFS
Test Pit Dimensions: Northing: 5167659 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
E o @ 2 =
— — @ 3 S
El g || ¢ A <
-~ roh o 15} 09 . P
£ S g = 3 39 Soil Description 2
o [ o > £5 c
) %)) S © 5 s >
a L = 3 @ )
< o 5 5 o
; a
QL’/ Al TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
AT plasticity. Sand fine grained.
LT 0.25
X Sandy SILT; Grey brown with brown mottles. Firm. Moist. Low plasticity. Sand
fine to medium grained.
05 o
0.80
] Silty SAND; Grey brown with orange brown mottling. Loose to medium dense.
10 Moist. Sand fine to medium grained.
15 +
1.65
SILT; Grey. Firm. Saturated. Low plasticity.
1.80
| End of Test Pit at 1.8m (GW Reached)
2.0 —
25 H
3.0 —
35 A
4.0 —
45 A
5.0 —

Remarks:

Groundwater reached 1.8m

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

Sheet 1 of 1

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011.GLB, Data template: CHCH DATA TEMPLATE NOV 2010.GDT, Last Generatee-—3f30r20%2-



Last Generated: 3/30/2012 4:23:05 PM

aurecon

Aurecon (New Zealand) Limited

Unit 1, 150 Cavendish Rd
PO BOX 1061
Christchurch 8140

New Zealand

Telephone: +64 3 366 0821

Client: FULTON HOGAN LAND DEVELOPMENT

Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Location: SEE PLAN

Project Reference: 224464

TP17

www.aurecongroup.com  Facsimile; +64 3 379 6955 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 9/9/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559669 m Date Completed: 9/9/2011 Input by: LFS
Test Pit Dimensions: Northing: 5167751 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
. - =
- El o i g £
£ ) e a & e <
[=% Q 2 cL . L
£ S g = 3 39 Soil Description 2
o [ o > £5 c
] n [ IS 5 s >
a = = 2 @ Kt}
g| 0 & | ¢ g
] QL’/ Al TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
] i sVI o2 Plasticity. Sand fine grained.
] X ' Sandy SILT; Grey with orange brown mottling. Stiff. Moist. Low plasticity. Sand
fine grained.
05 -~ ‘| Shear vane at Pocket
4 <71 0.5m: Penetrometer
+| 89/15kPa at 0.5m:
1 . .| IkPa kN/m?
< | ’kPa
10 ] *| Shear vane at Pocket
4 | Im: Penetrometer
.| 44/24kPa atim:
J - | IkPa kN/m?
| /kPa
15 1 «| Shear vane at Pocket
4 5 1.5m: Penetrometer
. .| 38/21kPa at 1.5m:
1 .| kPa kN/m?
| /kPa
20 —
25
| 2.80
| Sandy SILT with tree roots; Dark blue grey. Stiff. Wet. Low plasticity. Sand
fine grained.
3.0 —
35
| 3.80
| Sandy GRAVEL; Brown. Dense. Wet. Gravel fine to coarse grained.
. 00 SUb-rounded. Sand medium grained.
: | End of Test Pit at 4m (Pit Collapse)
45
5.0 —
) Logged by: LFS
Remarks: Input by: LFS
Tree roots @ 2.2m Ch(?(?ked by: JSM
Verified by:  JK
Sheet 1 of 1

3IE02012
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Alate CHCH DATATENPIATENOY 200 GO T Tasit

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011~
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aurecon

Aurecon (New Zealand) Limited
Unit 1, 150 Cavendish Rd
PO BOX 1061
Christchurch 8140

New Zealand

Telephone: +64 3 366 0821

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TP18

Wvw.aurecongroup.com Facsimile: +64 3 379 6955 PrOJeCt Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 9/9/2011 Logged by: LFS
Excavator Type: 30t Excavator Easting: 1559708 m Date Completed: 9/9/2011 Input by: LFS
Test Pit Dimensions: Northing: 5167843 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK

E o 2 % a
£ Io) D S i _F ~
~ o > [3) e 3] . A g
= S g = 3 g9 Soil Description =
[=3 © - Q 3 ag g
8| o |8 g 5 5 o

g o & s o

[ZANIZRN TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
ARIARY o2 Plasticity. Sand fine grained.
XX Sandy SILT; Grey with orange brown mottling. Stiff. Moist. Low plasticity. Sand
fine grained.
05 ’| Shear vane at Pocket
4 <" 0.5m: Penetrometer
"% +| 95/24kPa at 0.5m:
.| vPa kN/m?
< | ’kPa
10 ] *| Shear vane at Pocket
4 N BuH Penetrometer
.| 71/15kPa at 1"‘;:
. IkPa kN/m
| xPa
_ X 1.50
15 ] X | Shearvaneat | Pocket Sandy SILT; Grey with orange brown mottling. Stiff. Saturated. Low plasticity.
30/15kPa at 1.5m: Sand fine grained.
-| /kPa kN/m’
/kPa 180
| SILT with minor sands; Dark blue grey. Soft. Wet. Low plasticity. Sand fine to
medium grained.
20 —
] 2.20
SAND with tree roots; Dark blue grey. Loose to medium dense. Moist. Sand
medium grained.
25 - 2550
) SILT with minor sands; Dark blue grey. Soft. Wet. Low plasticity. Sand fine to
,0 medium grained.
SAND with tree roots; Dark blue grey. Loose to medium dense. Moist. Sand
medium grained.
3.0 —
35
3.80
| Sandy GRAVEL; Brown. Dense. Saturated. Gravel fine to coarse grained.
. 00 SUb-rounded. Sand medium grained.
: | End of Test Pit at 4m (GW Reached)
45 -
5.0 —

) Logged by: LFS
Remarks: Input by: LFS
Tree roots @ 2.2m Checked by: JSM
Groundwater reached 4.0m Verified by:  JK

Sheet 1 of 1

Hed—3/302012

CHCHDATATEMPLATENOY 20I0.CD T asiCene

CIE Daiatempla

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011~
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aurecon

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

PO BOX 1061

Christchurch 8140

New Zealand Telephone: +64 3366 0821
www.aurecongroup.com  Facsimile: +64 3 379 6955
Email:_christchurch@ap.aurecongroup.com

Client: FULTON HOGAN LAND DEVELOPMENT

Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Location: SEE PLAN

Project Reference: 224464

TP19

Sheet1of 1

TEST PIT INFORMATION
Excavator Type: 30t Excavator
Test Pit Dimensions:
Contractor: Fulton Hogan

CO-ORDINATES NZTM Date Started: 9/6/2011
Easting: 1559747 m Date Completed: 9/6/2011
Northing: 5167935 m

Ground Level: N/A

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

E o 2 % a
£ Io) D S i _F ~
~ o > [3) e 3] . A g
£ £ g < g Se Soil Description =
8|9 |&| ¢ 5 5

g © & s |

[ZANIZRN TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
AT plasticity. Sand fine grained.
Y ) 0.30
<y SILT; Light brown. Soft. Moist. Low plasticity.
05 X 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
10 100 Orained.
) ] SILT with minor sand; Grey with brown mottling. Stiff. Moist. Low plasticity.
Sand fine to medium grained.
1.5
1.70
150 SILT with some peat inclusions; Light blue grey. Wet. Low plasticity.
| SAND; Blue. Loose to medium dense. Wet. Fine grained.
1 2.00
2.0 | 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 A
4.0 —
45
50 —

) Logged by: LFS
Remarks: Input by: LFS
Tree branch @ 1.8m Ch(?(?ked by: JSM
Groundwater seepage @ 1.7m Verified by:  JK
Tree root @ 2.5m
Groundwater table reached at 2.8m

Sheet 1 of 1
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Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011.GLB, Data template: CHCH DATA TEMPL;
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aurecon

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

PO BOX 1061

Christchurch 8140

New Zealand Telephone: +64 3 366 0821
Www.aurecongroup.com Facsimile: +64 3 379 6955
Email:_christchurch@ap.aurecongroup.com

Client: FULTON HOGAN LAND DEVELOPMENT

Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Location: SEE PLAN

Project Reference: 224464

TP23

Sheet1of 1

TEST PIT INFORMATION

Excavator Type: 30t Excavator

Test Pit Dimensions:
Contractor: Fulton Hogan

CO-ORDINATES NZTM Date Started: 9/9/2011
Easting: 1559684 m Date Completed: 9/9/2011
Northing: 5167528 m

Ground Level: N/A

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

E o 2 % a
£ Io) D S i _F ~
~ o > [3) e 3] . A g
£ g g = g s2 Soil Description 2
o) & 5 3 = eg g
= L = @ o @

[ZANIZRN TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
i & Y, plasticity. Sand fine grained.
KRV
7 0.40
05 - SAND; Dark grey. Loose to medium dense. Moist. Sand fine grained.
1.0 — R\ o - - - - —
] NIZNIZN Silt with some peat inclusions. Light blue grey. Soft. Wet. Low plasticity.
NSNS
NN/
1, M\, \\ 1,
1.5 e L0 - - - -
SAND; Brown. Loose to medium dense. Moist. Sand medium grained.
1.70
SAND; Grey. Loose to medium dense. Wet. Sand medium grained.
2.0 _. 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 A
4.0 _. 4.00
: | End of Test Pit at 4m (Pit Collapse)
45
50 —

) Logged by: LFS
Remarks: Input by: LFS
Tree roots @ 1.0m Ch(?(?ked by: JSM
Tree roots @ 3.0m Verified by: JK
No groundwater encountered

Sheet 1 of 1
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Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011~
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aurecon

Aurecon (New Zealand) Limited

Unit 1, 150 Cavendish Rd
PO BOX 1061
Christchurch 8140

New Zealand

Telephone: +64 3 366 0821

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

Project Reference: 224464

TP24

www.aurecongroup.com  Facsimile; +64 3 379 6955 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 9/9/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559762 m Date Completed: 9/9/2011 Input by: LFS
Test Pit Dimensions: Northing: 5167712 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
. - =
- El o i g £
£ ) e a & e <
[=% Q 2 cL . L
£ S g = 3 39 Soil Description 2
o 5 S > eE <
9] n [ IS 5 s >
a = = 2 @ Kt}
gl 0| & s g
] QL’/ Al TOPSOIL SILT with trace sand and rootlets; Dark brown. Firm. Moist. Low
] i sVI o2 Plasticity. Sand fine grained.
] X ' Sandy SILT; Grey with orange brown mottling. Stiff. Moist. Low plasticity. Sand
fine grained.
05 -~ ‘| Shear vane at Pocket
4 <71 0.5m: Penetrometer
+| 104/18kPa at 0.5m:
1 . .| IkPa kN/m?
< | ’kPa
10 ] *| Shear vane at Pocket
4 | Im: Penetrometer
.| 44/127kPa atim:
4 - | IkPa kN/m®
| xPa
15 1 «| Shear vane at Pocket
4 5 1.5m: Penetrometer
. .| 30/27kPa at 1.5m:
1 . | kPa kN/m?
| /kPa
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
| 3.80
| End of Test Pit at 3.8m (GW Reached)
40 —
45
5.0 —
) Logged by: LFS
Remarks: Input by: LFS
Groundwater encountered @ 3.8m Ch(?(?ked by: JSM
Verified by:  JK
Sheet 1 of 1

3IE02012
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Alate CHCH DATATENPIATENOY 200 GO T Tasit
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Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011.GLB,
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aurecon

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

PO BOX 1061

Christchurch 8140

New Zealand Telephone: +64 3 366 0821
Www.aurecongroup.com Facsimile: +64 3 379 6955

Email:_christchurch@ap.aurecongroup.com

Client: FULTON HOGAN LAND DEVELOPMENT

Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Location: SEE PLAN

Project Reference: 224464

TP25

Sheet1of 1

TEST PIT INFORMATION
Excavator Type: 30t Excavator
Test Pit Dimensions:
Contractor: Fulton Hogan

CO-ORDINATES NZTM Date Started: 9/6/2011
Easting: 1559840 m Date Completed: 9/6/2011
Northing: 5167896 m
Ground Level: N/A

Logged by: LFS
Input by: LFS
Checked by: JSM
Verified by:  JK
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g £ 3 2 s 5e Soil Description 2
© - Q. - ao g
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QL’/ N TOPSOIL with some rootlets and minor silt; Dark brown. Moist. Low plasticity.
i
Y 0.30
e SILT; Light brown. Firm. Moist. Low plasticity.
05 - *x
X X
X
X X
X 0.80
] SAND with minor silt; Light brown. Loose to medium dense. Moist. Fine
grained.
1.0 —
l 5 _ 1.50
’ SAND with some silt; Grey with orange brown mottling. Loose to medium
dense. Wet. Fine grained.
2.0 _. 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 A
40 —
45 -+
50 —
) Logged by: LFS
Remarks: Input by: LFS
Groundwater seepage @ 2.2 Ch(?(?ked by: JSM
Verified by:  JK
Sheet 1 of 1
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Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011.GLB, Data template: CHCH DATA TEMPL;
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aurecon Client: FULTON HOGAN LAND DEVELOPMENT
Aurncn (o Zom) i Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Cminaron 8140 Location: SEE PLAN

wvaeemgoncom e esaaeses Project Reference: 224464

Email:_christchurch@ap.aurecongroup.com

TP438

Sheet1of 1

TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/20/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559333 m Date Completed: 10/20/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167682 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
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£ S g = 3 39 Soil Description 2
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QL’/ N TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist. Low plasticity.
NV
| L 030
Shearvaneat | Pocket Silty SAND; Light yellow brown with orange brown mottling. Loose. Wet. Sand
4 .3m: Penetrometer N H .
37/22kPa at0.3m: fine to medium grained.
05 A IkPa kN/m?
/kPa
0.70
SAND with traces of gravel; Orange brown. Medium dense. Moist. Sand fine
to coarse grained. Gravel fine grained.
1.0 —
i 1.10
SAND with minor tree matter; Light orange brown with blue mottling. Dense.
Moist. Sand fine to medium grained.
15
20 —
. 240
o5 % X | Shearvaneat | Pocket Clayey SILT with some dark brown fibrous peat inclusions; Light blue grey.
: X _ X _|3722kPa at2.4m: Firm. Wet. High plasticity.
X x | /kPa kN/m
I < IkPa
x x|
X X
X X
1 X *
3.0 — e >
4 X X
X x
X X
X X
r X — X
4 X — X -
F X —X
35 -+ X — x -
L X — X
1 X _ x
X X 3.70
End of Test Pit at 3.7m (Pit Collapse)
40 —
45
5.0 —

) Logged by:  MHD
Remarks: Input by: MHD
Groundwater seepage @ 2.4m Ch(?(?ked by: JSM

Verified by:  JK
Sheet 1 of 1
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Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011.GLB, Datatempta



Last Generated: 3/30/2012 4:23:09 PM

aurecon

Aurecon (New Zealand) Limited
Unit 1, 150 Cavendish Rd
PO BOX 1061
Christchurch 8140

New Zealand
www.aurecongroup.com
Email:_christchurch@ap.aurecongroup.com

Client:

FULTON HOGAN LAND DEVELOPMENT

Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Location: SEE PLAN
L s Project Reference: 224464

TP49

Sheet1of 1

TEST PIT INFORMATION
Excavator Type: 25t Excavator
Test Pit Dimensions:
Contractor: Texco

CO-ORDINATES NZTM

Easting:
Northing:

1559271 m
5167797 m

Ground Level: N/A

Date Started:
Date Completed: 10/20/2011

10/20/2011

Logged by: MHD
Input by: MHD
Checked by: JSM
Verified by:  JK
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= S g = 3 g9 Soil Description =
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QL’/ N TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist. Low plasticity.
iy
NN ] 0.30
| Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Moist. Sand fine to medium grained.
1 100
10 ] SAND; Light yellow brown. Medium dense. Moist. Sand fine to medium
grained.
1.30
XK o [ Phearvaneat | Pocket SILT; Light grey. Stiff. Moist. Low plasticity.
X X 118/44kPa at 1.3m:
1.5 x  x |Pa kN/m?
X X /kPa
X X
X X
X X 1.80
| SAND; Light grey. Medium dense. Moist. Sand fine to medium grained.
2.0 —
25 H
280 n - 0 n gy
| v Clayey SILT; Light blue grey. Firm to stiff. Wet. High plasticity.
3.0 — % K
4 X -— X -
X X
X X
X X
X X
E% *—|
X X
35 A I x x >
X X
X 3.70
End of Test Pit at 3.7m (Pit Collapse)
4.0 —
45 A
5.0 —

) Logged by:  MHD
Remarks: Input by: MHD
No groundwater encountered Sh(??kgdbb)ﬂ jEM

erified by:
Sheet 1 of 1
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Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011.GLB, Datatempta
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aurecon

Aurecon (New Zealand) Limited

Unit 1, 150 Cavendish Rd

PO BOX 1061

Christchurch 8140

New Zealand

Telephone: +64 3 366 0821

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TP50

Www.aurecongroup.com Facsimile: +64 3 379 6955 ProjeCt Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 9/6/2011 Logged by:  LFS
Excavator Type: 30t Excavator Easting: 1559060 m Date Completed: 9/6/2011 Input by: LFS
Test Pit Dimensions: Northing: 5167900 m Checked by: JSM
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
. - =
= €l e ¢ 5 E
£ ) e a & e <
[=% Q 2 cL . L
£ £ K = & g2 Soil Description -%
4 (7] E © T o = >
a T o 2 g o
; %) 2 L
] QL’/ Al TOPSOIL silt with trace sand and rootlets; Dark brown. Firm. Moist. Low
] AT plasticity. Sand fine grained.
1 .\',: S 0.30
] X Sandy SILT; Brown. Stiff. Moist. Low plasticity. Sand fine grained.
X .
05 -~ * X X[ shear vane at Pocket
g X. . ] 0.5m: Penetrometer
-0 XT - X[ 102/40kPa at 0.5m:
g X, o X " /kPa kN/m*
S X - X kPa
1.0 — ;<. X x o Shear vane at Pocket
4 T x| m: Penetrometer
x‘ EA x | }i(zg./ﬂkPa i;\l}m’: 120
1 - a m - - o o o — - o
] VIRV SILT with minor sand; Brown. Firm. Moist. Low plasticity. Sand fine grained.
X X
1 X X
X X
15 1 X X | Shear vane at Pocket
4 X X 1.5m: Penetrometer
X X | 52/28kPa at 1.5m:
] X X IkPa kN/m*
X x | kPa
1 X X
4 X X
20 — X X 2.00
’ | SAND; Grey with brown mottling. Loose to medium dense. Wet. Fine to
medium grained.
25
3.0 — 3.00
’ | Shearvaneat | pocket = SILT with minor sand and trace clay and rootlets; Grey with brown mottling.
T5/31En st am: Stiff. Wet. Low plasticity. Sand fine to medium grained.
B a m
/kPa
35 1 Shear vane at Pocket
4 3.5m: Penetrometer
80/33kPa at 3.5m:
4 /kPa kN/m®
IkPa
4.0 — « « 4.00 i i
: | End of Test Pit at 4m (Pit Collapse)
45
5.0 —
Logged by: LFS
Remarks: 99 Y

Groundwater seepage @ 2.1m

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

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

PO BOX 1061

Christchurch 8140

Client: FULTON HOGAN LAND DEVELOPMENT TP5 1
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Location: SEE PLAN

e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES N/A Date Started: 9/19/2011 Logged by:  JSM
Excavator Type: 12t Excavator Easting: N/A Date Completed: 9/19/2011 Input by: JSM
Test Pit Dimensions: Northing: N/A Checked by: JK
Contractor: Fulton Hogan Ground Level: N/A Verified by:  JK
E o @ 2 =
_ = £
Elele| 2| £ | 4 =
S @ Q0 . P
£ £ K %’_ & g2 Soil Description -%
o) N 5 @ = eg >
Q g o 2 g g
; %] 2 L
NI TOPSOIL SILT; Dark brown. Stiff. Moist. Low plasticity.
iy
| L 030
| Silty SAND; Light yellow brown with orange brown mottling. Loose to medium
. dense. Moist. Sand fine to medium grained.
. T 0.55
1 Sandy SILT; Light yellow brown with orange brown mottling. Stiff. Moist to wet.
Low plasticity. Sand fine to medium grained.
i 0.90
10 Silty SAND; Light yellow brown with orange brown mottling. Loose to medium
: dense. Wet. Sand fine to medium grained.
1.40
15 150 SILT; Dark yellow brown with orange brown and grey mottling. Stiff. Moist.
: | \Low plasticity.
Silty SAND; Dark orange brown. Loose to medium dense. Wet to saturated.
Sand fine to medium grained.
2.0 —
240
o5 Sandy SILT; Dark blue grey. Stiff. Moist. Sand fine to medium grained.
3.0 _. 3.00
’ | End of Test Pit at 3m (Maximum Reach)
35 A
4.0 —
45 A
5.0 —
) Logged by: JSM
Remarks: Input by: JSM
Groundwater seepage @ 1.5m Sh(??kgdbb)ﬂ jE
erified by:
Sheet 1 of 1

Hed—3/302012
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Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011.GLB, Data template: CHCH DATA TEMPEATEN
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aurecon

Aurecon (New Zealand) Limited

Unit 1, 150 Cavendish Rd

PO BOX 1061

Christchurch 8140

New Zealand Telephone: +64 3366 0821
www.aurecongroup.com  Facsimile: +64 3 379 6955
Email:_christchurch@ap.aurecongroup.com

Client: FULTON HOGAN LAND DEVELOPMENT

Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Location: SEE PLAN

Project Reference: 224464

TP52

Sheet1of 1

TEST PIT INFORMATION
Excavator Type: 25t Excavator
Test Pit Dimensions:
Contractor: Texco

CO-ORDINATES NZTM Date Started: 10/20/2011
Easting: 1559355 m Date Completed: 10/20/2011
Northing: 5167756 m

Ground Level: N/A

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

E o @ 2 =
_ — @ S
Ele || 2| % | &5 H
~= o ) Q0 . P
£ £ . 2 & 3 Soil Description 2
o > o £
®© - Q. Z ao ©
a n | g o g g o
g o & s i
N '/L’/ Al TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
lir Y1\l plasticity.
\.l. i 0.30
X % o | Shearvaneat | Pocket SILT; Light yellow with some orange brown mottling. Firm. Moist. Low
x x 59/44kPa at 0.3m: plasticity.
05 A x  x |/xPa KN/’
X X /kPa
X X
X X
X X
X X
X X
1 X X
1.0 — e
1 X X
X X
X X
X X
X X
1 X X
15 - x x>
| 160
XK o [ Shearvaneat ) Pocket SILT; Light grey with some orange brown mottling. Firm. Moist. Low plasticity.
X X 74/37kPa at1.6m:
% x | /kPa KN/m?
X X /kPa
1 X X
20 — x X
i X X 210
: SAND with a trace of gravel; Orange brown. Loose to medium dense. Wet.
Sand coarse to medium grained. Gravel fine grained.
240
o5 SAND; Grey. Medium dense. Moist to wet. Sand fine to medium grained.
’ 2.60
SAND; Light blue grey. Dense. Wet. Sand fine to medium grained.
5 . 2.90
30 — X % X ] Shearvaneat | Pocket Clayey SILT with some tree matter/roots; Light blue grey. Firm to stiff. Wet.
: X _ x _| aa30kpa at 2.9m: High plasticity.
4 X X | /kPa kN/m®
I < IkPa
x X
X X
xX X
1 X *
35 e >
4 X X
X X
I x ~ x
X~ x 3.80
End of Test Pit at 3.8m (Pit Collapse)
4.0 —
45 -
5.0 —

) Logged by:  MHD
Remarks: Input by: MHD
Groundwater seepage @ 2.1m Ch(?(?ked by: JSM
Groundwater seepage @ 2.9m Verified by:  JK
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Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011.GLB, Datatempla



Last Generated: 3/30/2012 4:23:11 PM

aurecon Client: FULTON HOGAN LAND DEVELOPMENT TP5 3
Aurncn (o Zom) i Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Evaharon 8140 Location: SEE PLAN
e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559085 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167947 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
€ o @ 2 —
— ~ 173 S
El ezl 2| 5 | s <
£ £ K %’_ & g2 Soil Description -%
o) N 5 @ = eg >
2 g & 2 ; o
; %) 2 L
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
NN, plasticity.
| ) 030
| Silty SAND; Light yellow brown. Loose. Wet. Sand fine to medium grained
05 o
1.0 —
15 _. 150 3l
’ SILT; Light yellow brown. Firm. Wet. Low plasticity. 3
) i
:
2.0 — d
,
25 H !
¢
i
3!
]
X X E
3.0 — X * X * 3.00 i
’ | v Clayey SILT with some tree matter/roots; Light blue grey. Firm to stiff. Wet. <
x _ x| High plasticity. 2
|l X _ X H
x _ x| d
. s x Y
X X d
35 X o ;3
] ™ x| E
X X qd
X x E
X  x B
— x — x — 4.00 U]
40 | End of Test Pit at 4m (GW Reached) o
o
&
>
14
j <
o
45 A a
| 5
I
(@]
'y
o
4 >
&
5.0 — S
2
-
2
Q
(2]
E
[
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. Logged by: MHD %
Remarks: Input by: MHD E
Groundwater reached @ 3.9m Sh(??kgdbb)ﬂ jEM T
erified by: 2
i
&
Sheet 1 of 1 o




Last Generated: 3/30/2012 4:23:11 PM

aurecon Client:  FULTON HOGAN LAND DEVELOPMENT TP54
Aurncn (o Zom) i Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Evaharon 8140 Location: SEE PLAN
e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559004 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167925 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
— ~ 173 S
El ezl 2| 5 | s <
£ £ K %’_ & g2 Soil Description -%
o) N 5 @ = eg >
2 §| o 2 ; o
; %] 2 L
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
lir Y1\l plasticity.
| L 030
Sandy SILT; Light yellow brown with orange brown mottling. Soft. Moist. Low
. plasticity. Sand fine to medium grained.
1.0 —
15 3
1.60 E
SILT; Light yellow brown with orange brown mottling. Soft. Moist. Low 3
plasticity.
2.0 — d
X X X X ,
2.30 a
X% 2 Clayey SILT; Light blue grey. Firm to stiff. Wet. High plasticity. ¢
25 % < :
X _ X ] i
X X B
% < 1
x X H
X X !
| X X— E
Ix X T
3.0 — x Y H
i X X d
= S 3.20 E
SAND; Light blue grey. Dense. Wet. Sand is fine grained. q
3
35 -~ E
i
] T
4.0 — '
H
bl
A
45 A :
Il
] i
N
50 — 5.00 §
: ] End of Test Pit at 5m (Pit Collapse) i
£
-
2
Q
(2]
E
[
[
) Logged by:  MHD @
Remarks: Input by: MHD i
Groundwater seepage @ 2.3m Ch(?(?ked by: JSM T
Tree trunk @ 2.6m Verified by:  JK g
E
©
Sheet 1 of 1 o




Last Generated: 3/30/2012 4:23:12 PM

aurecon

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

PO BOX 1061

Christchurch 8140

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

Location: SEE PLAN

TP35

e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1558962 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167965 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
— ~ 173 S
Elg |z 2 5| 55 =
£ £ . 2 & 3 Soil Description 2
o > SE
®© - Q. Z ao ©
8| v | g| ¢ ; 5 o
© < < —
; o %) 2 L
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
lir Y1\l plasticity.
NN ) 0.30
| ’ Sandy SILT. Light yellow brown. Firm. Moist to wet. Low plasticity. Sand fine
to medium grained.
05 o
1.0 — < :
15 - Ny
2.0 — X
25 H O
X.' X 2.80
| v Clayey SILT; Light blue grey. Firm to stiff. Wet. High Plasticity.
3.0 — <
4 X -— X -
X X
X X
X X
X bl
X X—]
1 Ix X
35 A I x x >
= = 3.70
Silty SAND; Light blue grey. Dense. Wet. Sand fine grained.
4.0 —
45 - 4.50
: End of Test Pit at 4.5m (GW Reached)
5.0 —

) Logged by:  MHD
Remarks: Input by: MHD
Groundwater seepage @ 2.8m Ch(?(?ked by: JSM
Groundwater reached @ 4.5m Verified by:  JK

Sheet 1 of 1

Hed—3/302012

|
T
[§]
I
(@]
'y
[e]
>
o
o]
(@]
5
I
2
-
-
o
9
%)
E
o
=
n
w
=
g
i
Q
172]
@
Qo
g
<]
a



Last Generated: 3/30/2012 4:23:12 PM

aurecon

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

PO BOX 1061

Christchurch 8140

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

Location: SEE PLAN

TP56

remgonen I 53755 PrOject Reference: 224464 Sheet1of
Email;_christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559066 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5168041 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
- E|l @ 8 ; £
1S k) @ 3 i - g ‘E’
~ [=3 [5) @ <) . _
£ S g = 3 39 Soil Description 2
o E
Q [ - [} > £6 <
a8 ® ot o g g o
3 o & 5 ]
= ¢ a
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
lir Y1\l plasticity.
AR 0.30
| VIO SILT; Light yellow brown with orange brown mottling. Firm. Moist to wet. Low
X X lasticity.
05 X X P v
X X
1 X X
X X
X X
X X
X X
1 X X
pu— X X
1.0 <
1 X X
X X
X X
X X
X X
1 X X
X X
1.5 x . x
4 X X
X X
X X
X X
X X
4 X X
X X
2.0 — X X
X X
) X X
X X
X X
X X
X X
X X
— X X
25 < x
X X
X X
X X
X X
X X
4 X X
30 1 X X X X
4 X X
X X 3.20
v Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High
X _ x | plasticity.
1 |l X _ X
35 N
i ¢ x el x 3.60
~ Sitly SAND; Light blue grey. Dense. Wet. Sand fine grained.
40 —
45 - 4.50 - -
: ] End of Test Pit at 4.5m (Pit Collapse)
50 —
Logged by:  MHD
Remarks: 99 Y

Groundwater seepage @ 2.6m

Input by: MHD
Checked by: JSM
Verified by:  JK

Sheet 1 of 1

Hed—3/302012

)
I
[S]
I
()
w
(e}
>
o
Q
o
%
o
2
3
=
o
9
2
[=
o
=
n
w
=
s
T
]
7]
<
o
s
©
a



Last Generated: 3/30/2012 4:23:12 PM

aurecon

Aurecon (New Zealand) Limited

Unit 1, 150 Cavendish Rd
PO BOX 1061
Christchurch 8140

Client: FULTON HOGAN LAND DEVELOPMENT TP57
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Location: SEE PLAN

e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559038 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5168131 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
_ — @ S
Elelg| 2| % | % <
~= o ) Q0 . P
£ £ . 2 & 3 Soil Description 2
o > SE
®© - Q. Z ao ©
8| v | g| ¢ ; 5 o
© < < —
; o %] 2 L
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
lir Y1\l plasticity.
| L 030
Sandy SILT, Light yellow grey. Firm. Moist to wet. Low plasticity. Sand fine to
medium grained.
05 o
1.0 —
] 1.20
Silty sandy GRAVEL; Light yellow brown. Medium dense to dense. Wet.
Gravel fine to coarse grained. Sub rounded. Sand fine to coarse grained.
15 +
2.0 —
25 H
3.0 —
] 3.20
End of Test Pit at 3.2m (Pit Collapse)
35 A
4.0 —
45 A
5.0 —
. Logged by: MHD
Remarks: Input by: MHD
No groundwater encountered Sh(??kgdbb)ﬂ jEM
erified by:
Sheet 1 of 1

Hed—3/302012

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



Last Generated: 3/30/2012 4:23:13 PM

aurecon Client: FULTON HOGAN LAND DEVELOPMENT TP5 8
o o™ Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
et 8140 Location: SEE PLAN
e e %3355 Project Reference: 224464 Sheet1of1
Email:_ christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559187 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5168095 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
€ o @ 2 —
_ ~ S
£ o | S & e E
~ o > [3) e E o . A g
£ g g = g s2 Soil Description 2
© - Q. - ao g
8 n Qo © g § 3
g K
s| o] 5 | 4 g
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
NN, plasticity.
| ) 030
| Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Moist to wet. Sand fine to medium grained.
’ ] 0.60
SAND; Light yellow brown with some orange brown mottling. Loose. Moist to
wet. Sand fine to medium grained.
1.0 —
15 C
A
:
2.0 — _
,
25 H !
a
" 2.70 i
X% 2 Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High H
x x| plasticity. .
b _x X x_ X ;‘
3.0 — i
] 3.20 E
Silty SAND; Light blue grey. Dense. Wet. Sand fine grained. q
3
35 -~ E
i
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4.0 — - 4.00
: | End of Test Pit at 4m (Pit Collapse) g
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) Logged by:  MHD @
Remarks: Input by: MHD %
Gorundwater seepage @ 2.7m Ch(?(?ked by: JSM T
Tree branches / trunk @ 2.7m Verified by:  JK g
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Last Generated: 3/30/2012 4:23:14 PM

aurecon

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

PO BOX 1061

Christchurch 8140

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TP59

e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559166 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5168014 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
€ o @ 2 —
— ~ 173 S
Elelg| 2| % | % <
~= o ) Q0 . P
£ £ . 2 & 3 Soil Description 2
ol > o E
© - Q. - ao g
8| v | g| ¢ ; 5 o
< < 5 T
; o %) 2 L
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
lir Y1\l plasticity.
| L 030
| Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Moist. Sand fine to medium grained.
1.0 —
15 +
2.0 —
25 H
2.70
Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High
plasticity.
3.0 — <
3.30
] Silty SAND; Light blue grey. Dense. Wet. Sand fine to medium grained.
35 A
4.0 —
45 _. 4.50
: ] End of Test Pit at 4.5m (Pit Collapse)
5.0 —
Remarks: Logged by:  MHD

Groundwater seepage @ 2.7m

Input by: MHD
Checked by: JSM
Verified by:  JK
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Last Generated: 3/30/2012 4:23:14 PM

aurecon

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

PO BOX 1061

Christchurch 8140

Client:

FULTON HOGAN LAND DEVELOPMENT

Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Location: SEE PLAN

TP60

waresmgoncon  raime a3 messs  Project Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559133 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167951 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
= g <} 3 2 E
El g |¢ = 'é 58 . - &
S £ a8 = g e Soil Description =
o > SE
© - Q. - ao g
8| v | g| ¢ ; 5 o
< 0] & S 2
= o
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
lir Y1\l plasticity.
| L 030
| Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Moist. Sand fine to medium grained.
1.0 —
15 +
2.0 —
. 2.30
i SAND; Orange brown. medium dense. Wet. Sand is fine to coarse grained.
25 :
! - 2.80
| v Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High
X _ x | plasticity.
3.0 — | % _x
X X
i < XA
X X
X X
X bl
X X—]
1 Ix X
— X X
35 | X X 3.60
Silty SAND; Light blue grey. Dense. Wet. Sand fine to medium grained.
4.0 —
45 _. 4.50
: ] End of Test Pit at 4.5m (Pit Collapse)
5.0 —
Remarks: Logged by:  MHD

Tree branches @ 3.6m

No groundwater encountered

Input by: MHD
Checked by: JSM
Verified by:  JK

Sheet 1 of 1

Hed—3/302012

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



Last Generated: 3/30/2012 4:23:15 PM

aurecon

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

PO BOX 1061

Christchurch 8140

New Zealand

Telephone: +64 3 366 0821

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TP61

Www.aurecongroup.com Facsimile: +64 3 379 6955 ProjeCt Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559266 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167998 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
— ~ 173 S
Elelg| 2| % | % <
-~ roh o 15} 09 . P
s S 3 z 5 52 Soil Description 2
Q © - =% > &5 ©
o 9] Q © o] = >
[a} = = 2 3 Q@
s| o 8 | & g
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
lir Y1\l plasticity.
| L 030
| Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Moist. Sand fine to medium grained.
1.0 —
15
20 —
25
X . 2.80
| v Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High
X _ x | plasticity.
3.0 — | x _x
4 X -— X -
X X
X X
X X
X bl
X X—]
1 Ix X
— X X
35 | X X 3.60
P\ )% Silty sandy GRAVEL; Light yellow brown. Medium dense to dense. Wet.
A 4 3'@)‘,‘({? .a Oravel fine to coarse grained. Sub rounded. Sand fine to coarse grained.
] N End of Test Pit at 3.8m (GW Reached)
4.0 —
45 -
5.0 —
Remarks: Logged by:  MHD

Groundwater seepage @ 2.8m
Groundwater encountered @ 3.8m

Input by: MHD
Checked by: JSM
Verified by:  JK

Sheet 1 of 1

Hed—3/302012

CHCHDATATEMPLATENOY 20I0.CD T asiCene

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011.GLB, Datatempla



Last Generated: 3/30/2012 4:23:16 PM

aurecon Client: FULTON HOGAN LAND DEVELOPMENT T P6 2
Aurncn (o Zom) i Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Corsahurch 140 Location: SEE PLAN
e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559395 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167934 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
— ~ 173 S
Elg |z 2 5| 55 =
£ £ K %’_ & g2 Soil Description -%
) 1] 5 S 5 e g >
| §| © : : o
; %] 2 L
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
NN, plasticity.
| ) 030
| Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Moist. Sand fine to medium grained.
1.0 —
15 3
A
:
2.0 —
25 1
K 260 n n - o
v Clayey SILT with some tree matter; Light blue grey. Soft. Wet. High plasticity.
% T
J X % X o
3 O pu— X X 3.00
’ | g% Silty SAND; Light blue grey. Dense. Wet. Sand fine to medium grained.
35 A ;
1 3.60 &
End of Test Pit at 3.6m (GW Reached) %
g
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) Logged by:  MHD @
Remarks: Input by: MHD i
Groundwater encountered @ 3.6m Sh(??kgdbb)ﬂ jEM T
" Q
erified by: 4
£
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Last Generated: 3/30/2012 4:23:16 PM

aurecon

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

PO BOX 1061

Christchurch 8140

New Zealand

Telephone: +64 3 366 0821

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TP63

Www.aurecongroup.com Facsimile: +64 3 379 6955 ProjeCt Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559402 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5168010 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
— ~ 173 S
Elelg| 2| % | % <
-~ roh o 15} 09 . P
s S 3 z 5 52 Soil Description 2
Q © - =% > &5 ©
o 9] [} © ] = >
o = = 2 @ K}
s| o 8 | & g
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
lir Y1\l plasticity.
| L 030
| Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Moist. Sand fine to medium grained.
1.0 —
15 +
2.0 —
25 H
X . 2.80
| v Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High
X _ x | plasticity.
3.0 — | % _x
4 X -— X -
X X
X X
X X
X bl
X X—]
1 Ix X
— X X
35 | X X 3.60
P\ )% Silty Sandy GRAVEL; Light brown. Dense. Saturated. Gravel fine to coarse
A 4 3'@)‘,‘({? 18 Orained. Sub rounded. Sand fine to coarse grained.
] N End of Test Pit at 3.8m (GW Reached)
4.0 —
45 A
5.0 —
Remarks: Logged by:  MHD

Groundwater seepage @ 2.8m
Groundwater encountered @ 3.8m

Input by: MHD
Checked by: JSM
Verified by:  JK

Sheet 1 of 1

Hed—3/302012

CHCHDATATEMPLATENOY 20I0.CD T asiCene

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011.GLB, Datatempla



Last Generated: 3/30/2012 4:23:17 PM

aurecon

Aurecon (New Zealand) Limited

Unit 1, 150 Cavendish Rd
PO BOX 1061
Christchurch 8140

New Zealand
Www.aurecongroup.com

Telephone: +64 3 366 0821
Facsimile: +64 3 379 6955

Client:
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

FULTON HOGAN LAND DEVELOPMENT

Location: SEE PLAN

Email:_christchurch@ap.aurecongroup.com

Project Reference: 224464

TP64

Sheet1of 1

TEST PIT INFORMATION
Excavator Type: 25t Excavator

Test Pit Dimensions:
Contractor: Texco

CO-ORDINATES NZTM

Easting:
Northing:

1559395 m
5168079 m

Ground Level: N/A

Date Started:
Date Completed: 10/19/2011

10/19/2011

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

MHD

E|l g g i E
£ Io) D S i _F ~
~ o > [3) e 3] . A g
£ £ g < g Se Soil Description =
8| |g| & 5| 8 o

g o & s i

NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
lir Y1\l plasticity.
N ] 0.30
Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Moist. Sand fine to medium grained.
1.0 —
1.5
2.0 — :
1 X
2.20
v Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High
X _ x _| plasticity.
|l X _ X
25 X % X NS
X X
X X
X bl
> x—
™ * 2.90
30 — NN Silty SAND with minor tree matter; Light blue grey. Dense. Wet. Sand fine to
: medium grained.
3.30
] O\ Silty Sandy GRAVEL; Light brown. Dense. Saturated. Gravel fine to coarse
(3™ grained. Sub rounded. Sand fine to coarse grained.
35 A >25 >
| ! o0 7g 3.60
N End of Test Pit at 3.6m (GW Reached)
40 —
45 -+
50 —

) Logged by:  MHD
Remarks: Input by: MHD
Groundwater encountered @ 3.6m Ch(?(?ked by: JSM

Verified by:  JK
Sheet 1 of 1

Hed—3/302012

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



Last Generated: 3/30/2012 4:23:17 PM

aurecon

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

PO BOX 1061

Christchurch 8140

Client: FULTON HOGAN LAND DEVELOPMENT

Project Name:

ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TP65

e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559600 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167990 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
— ~ 173 S
Ele || 2| % | &5 H
~= o ) Q0 . P
= g et 2 3 e Soil Description 2
o ] - [} 2 ] 5]
a n | g o g g o
g o & s i
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
lir Y1\l plasticity.
| L 030
| Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Moist. Sand fine to medium grained.
1.0 —
15 +
2.0 —
] 2.20
Shearvaneat | pocket Clayey SILT with some tree matter; Light blue grey. Firm to Stiff. Wet. High
_| 6or3okPa at2.2m: plasticity.
/kPa kN/m’
/kPa
25 H
2.70
Silty SAND with minor tree matter; Light blue grey. Dense. Wet. Sand fine to
medium grained.
3.0 —
4 3.40
35 - Silty Sandy GRAVEL; Light brown. Dense. Saturated. Gravel fine to coarse
: 160 Orained. Sub rounded. Sand fine to coarse grained.
End of Test Pit at 3.6m (GW Reached)
4.0 —
45 A
5.0 —

) Logged by:  MHD
Remarks: Input by: MHD
Groundwater seepage @ 1.7m Ch(?(?ked by: JSM
Groundwater encountered @ 3.6m Verified by:  JK

Sheet 1 of 1

Hed—3/302012

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



Last Generated: 3/30/2012 4:23:18 PM

aurecon

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

PO BOX 1061

Christchurch 8140

Client: FULTON HOGAN LAND DEVELOPMENT

Project Name:

ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TP66

o raame ssamsss  PTOjECt Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559491 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167958 m Checked by: JSM
Contractor: Texco 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
Q [ - [} > £6 <
o n [} © ] =] >
o = = 2 @ K}
s| o 8 | & g
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
lir Y1\l plasticity.
] N 0.40
05 - Silty SAND; Light yellow brown with some orange brown mottling. Loose.
: Moist. Sand fine to medium grained.
1.0 —
15 +
2.0 —
2.30
Shearvaneat | Docket o Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High
_| 60/30kPa at2.3m: plasticity.
25 -+ IkPa kN/m?
IkPa
3.0 —
3.20
Silty Sandy GRAVEL; Light brown. Dense. Saturated. Gravel fine to coarse
grained. Sub rounded. Sand fine to coarse grained.
35 - A 4 350
) ] End of Test Pit at 3.5m (GW Reached)
4.0 —
45 A
5.0 —
Remarks: Logged by:  MHD

Tree branches @ 3.0m
Groundwater encountered @ 3.5m

Input by: MHD
Checked by: JSM
Verified by:  JK

Sheet 1 of 1

Hed—3/302012

CHCHDATATEMPLATENOY 20I0.CD T asiCene

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



Last Generated: 3/30/2012 4:23:19 PM

aurecon Client:  FULTON HOGAN LAND DEVELOPMENT TPO67
Aurncn (o Zom) i Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Corsahurch 140 Location: SEE PLAN
e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559454 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167843 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
— ~ 173 S
Elzg|z| ¢ 5| 55 =
g £ 3 2 s 52 Soil Description 2
© - Q. - ao g
8 n Qo © g § 3
g K
s| o 8 | & g
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
NN, plasticity.
| ) 030
| Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Moist. Sand fine to medium grained.
1.0 —
15 C
A
:
2.0 — g
1 I
2.20 El
SILT with minor sand; Light yellow brown with orange brown mottling. Firm. H
Wet. Low plasticity. Sand fine to medium grained ¢
25 7 x x 2.60 E.
: ¢
v Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High §
X _ x | plasticity. H
L x _x u
X _ X ] E
X X T
3.0 — < _ X H
x X I
23 X =
> xX— a
X X =
3.30 !
] ARV Silty SAND with minor tree matter; Light blue grey. Dense. Wet. Sand fine to q
medium grained. ¥
35 -~ E
i
] T
4.0 — '
] 4.20 EI
End of Test Pit at 4.2m (Pit Collapse) i
o
45 - 3
1 5
I
(@]
'y
o
4 >
&
5.0 — S
2
-
2
Q
(2]
E
[
[
) Logged by:  MHD @
Remarks: Input by: MHD %
No groundwater encountered Sh(??kgdbb)ﬂ jEM T
erified by: 2
i
&
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Last Generated: 3/30/2012 4:23:19 PM

aurecon Client: FULTON HOGAN LAND DEVELOPMENT | P68
Aurncn (o Zom) i Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Corsahurch 140 Location: SEE PLAN
e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559412 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167697 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
€ o @ 2 —
— ~ 173 S
El ezl 2| 5 | s <
g £ 3 2 s 52 Soil Description 2
© - Q. - ao g
8| @ |¢g = g 5 o
g K
s| o 8 | & g
QL’/ N TOPSOIL SILT with some rootlets; Dark Brown. Soft. Wet. Low plasticity.
i
| ) 030
| Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Saturated. Sand fine to medium grained.
1.0 —
15 3
A
:
2.0 —
25 H
X . 2.80
| v Clayey SILT with some fibrous dark brown peat; Light blue grey. Firm to stiff.
X _ x | Saturated. High plasticity.
3.0 — I x _x
4 X -— X -
X X
X X
X X
X bl
1 X X—]
X X
35 A I x x >
A X X
X X
r X — X
X — X -
F X —X
1 X — X —
40 — X 2w
i |l X _ X
X _ X ]
X X
X X
X X
4 X X
45 - hel X 4.50
) ] End of Test Pit at 4.5m (Pit Collapse) g
g
(@]
'y
o
4 >
&
5.0 — S
2
-
2
Q
(2]
E
[
[
) Logged by:  MHD @
Remarks: Input by: MHD i
Groundwater seepage @ 0.6m Sh(??kgdbb)ﬂ jEM T
" Q
erified by: 4
£
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Last Generated: 3/30/2012 4:23:19 PM

aurecon

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

PO BOX 1061

Christchurch 8140

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TP69

e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/19/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559467 m Date Completed: 10/19/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167685 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
= g <} 3 2 E
El g |eg| ¢ Y §3 o <
= £ g = S g2 Soil Description 2
o £
[=5 < — [} 2 £5 ©
8| v | g| ¢ ; 5 o
< o 5 5 o
= o
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Saturated. Low
lir Y1\l plasticity.
| L 030
Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Saturated. Sand fine to medium grained.
1.0 —
15 +
1.80
| SAND with trace of silt; Light blue grey. Dense. Saturated. Sand fine to
medium grained.
2.0 —
25 H
3.0 —
3.30
] X% 2y Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Saturated.
X _ x _| High plasticity.
35 4 | X _x
X X
i < X A
X X
xX X
X bl
| X X—
X X
4.0 — XX
X  x
1 X X
X~ x ]
r X — X
X — X —
r X —X
4 X — X -
4 5 _ L X — X 4.50
: ] End of Test Pit at 4.5m (GW Reached)
5.0 —

Remarks:

Groundwater encountered @ 3.3m

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

Sheet 1 of 1
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Last Generated: 3/30/2012 4:23:20 PM

aurecon

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

PO BOX 1061

Christchurch 8140

New Zealand Telephone: +64 3366 0821
www.aurecongroup.com  Facsimile: +64 3 379 6955
Email:_christchurch@ap.aurecongroup.com

Client: FULTON HOGAN LAND DEVELOPMENT

Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Location: SEE PLAN

Project Reference: 224464

TP70

Sheet1of 1

TEST PIT INFORMATION
Excavator Type: 25t Excavator
Test Pit Dimensions:
Contractor: Texco

CO-ORDINATES NZTM Date Started: 10/19/2011
Easting: 1559470 m Date Completed: 10/19/2011
Northing: 5167777 m

Ground Level: N/A

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

E o 2 % a
£ Io) D S i _F ~
~ o > [3) e 3] . A g
= S g = 3 g9 Soil Description =
[=3 © - Q 3 ag g
8| ? g & 5 5 &

g o & s i

NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Saturated. Low
lir Y1\l plasticity.
| L 030
| Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Saturated. Sand fine to medium grained.
1.0 —
1.5
2.0 — :
] FLLX . . 210
X% 2 Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Saturated.
X _ x _| High plasticity.
| X _ X
X X
25 H
2.60
Silty SAND with some tree matter; Light blue grey. Dense. Saturated. Sand
fine to medium grained.
3.0 —
35 A
3.80
| End of Test Pit at 3.8m (GW Reached)
40 —
45 -+
50 —

. Logged by: MHD
Remarks: Input by: MHD
Groundwater seepage @ 2.1m Ch(?(?ked by: JSM
Groundwater encountered @ 3.8m Verified by:  JK

Sheet 1 of 1
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Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011.GLB, Datatempla
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aurecon

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

PO BOX 1061

Christchurch 8140

New Zealand Telephone: +64 3366 0821
www.aurecongroup.com  Facsimile: +64 3 379 6955
Email:_christchurch@ap.aurecongroup.com

Client: FULTON HOGAN LAND DEVELOPMENT

Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Location: SEE PLAN

Project Reference: 224464

TP71

Sheet1of 1

TEST PIT INFORMATION
Excavator Type: 25t Excavator
Test Pit Dimensions:
Contractor: Texco

CO-ORDINATES NZTM Date Started: 10/19/2011
Easting: 1559516 m Date Completed: 10/19/2011
Northing: 5167759 m

Ground Level: N/A

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

€ o o @ —_
_ ~ @ 3 S
Elegle| 2| 5 | s <
g £ 3 2 s 52 Soil Description 2
© - Q. - ao g
8 | 2| g g 5 5 &
g K
s| o 8 | & g
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Saturated. Low
lir Y1\l plasticity.
N ] 0.30
Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Moist. Sand fine to medium grained.
1.0 —
1.5
1.80
| SAND with trace of silt; Light blue grey. Medium dense. Moist to wet. Sand
20 — ,00 fiN€ to medium grained.
’ | X% 2 Clayey SILT with some fibrous dark brown peat; Light blue grey. Firm to stiff.
X _ x _| Wet. High plasticity.
K%
X X
X X
25 - 2550
) Silty SAND with some tree matter; Light blue grey. Dense. Wet. Sand fine to
medium grained.
3.0 —
35
4.0 _. 4.00
: | End of Test Pit at 4m (Pit Collapse)
45 -+
50 —

) Logged by:  MHD
Remarks: Input by: MHD
Groundwater seepage @ 2.0 Sh(??kgdbb)ﬂ jEM

erified by:
Sheet 1 of 1

Hed—3/302012

CHCHDATATEMPLATENOY 20I0.CD T asiCene

CIE Daiatempla

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011~
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aurecon Client:  FULTON HOGAN LAND DEVELOPMENT TP72
Aurncn (o Zom) i Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Evaharon 8140 Location: SEE PLAN
e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/20/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559471 m Date Completed: 10/20/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167648 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
€ o @ 2 —
_ = £
1S o o) S § . '? ~
~ o > [3) e 3] . A g
= S g = 3 g9 Soil Description =
[=3 © - Q 3 ag g
8| o |8 g 5 5 o
g © & s |
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Saturated. Low
lir Y1\l plasticity.
| L 030
| Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Moist. Sand fine to medium grained.
1.0 —
] 1.20
SAND with a trace of gravel; Orange brown with grey mottling. Medium dense.
Wet. Sand fine to medium grained. Gravel fine grained.
15 3
o
1.80
| Shearvaneat | Pocket Clayey Sandy SILT with some tree matter; Light blue grey. Firm to stiff. Wet. g
33/18kPa at 1.8m: High plasticity. Sand fine to medium grained. g
2.0 — P, KN/m? g
I
,
25 H !
¢
i
3
.
]
3.0 — H
g
d
| 3
35 -~ E
i
4 Ll
4.0 — 4.00
: | End of Test Pit at 4m (Pit Collapse) g
o
&
>
14
j <
o
45 A a
4 I
[§]
I
(@]
'y
o
4 >
o
5.0 — 8
S
2
-
2
Q
(2]
E
[
[
) Logged by:  MHD @
Remarks: Input by: MHD %
Groundwater seepage @ 0.6m Ch(?(?ked by: JSM T
Groundwater seepage @ 1.8m Verified by:  JK §
E
©
Sheet 1 of 1 o
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aurecon

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

PO BOX 1061

Christchurch 8140

New Zealand

Telephone: +64 3 366 0821

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

TP73

Www.aurecongroup.com Facsimile: +64 3 379 6955 ProjeCt Reference: 224464 Sheet 1 of 1
Email:_christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/20/2011 Logged by: MHD
Excavator Type: 25t Excavator Easting: 1559580 m Date Completed: 10/20/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167562 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
= j2}
_ E 2 2 2 5
E|l 2|3 - e 55 =
[=% Q 2 cL . i
£ £ K = & g2 Soil Description -%
) n ) o s o % >
e 8 o 2 5 w
; %) 2 L
] NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist to wet. Low
| lir Y1\l plasticity.
] Y 0.30
< sh Pock — - - - - —
| x| Shearvaneat | pocket = SILT; Light grey with orange brown mottling. Stiff. Moist to wet. Low plasticity.
X X 74/33kPa at0.3m:
05 A X x | xPa kN/m?
X X /kPa
1 X X
4 X X
X X
1 X X
X X
1 X X
p— X X
1.0 % %
1 X X
X X
1 X X
4 X X
X X
1 X X
15 - x x>
4 X X
X X
1 X X
X X
) X X
4 X X
20 — x x 2.00
. —3— on - — - - -
| % X | Shearvaneat | Pocket Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High
X _ % _|5330kPa at 2m: plasticity.
4 X X | /kPa KN/m?
I < /kPa
. < % A
. Ix <
X X
25 SO
> x—
1 Ix X
. x x|
Ix = x
1 X X
X~ x
1 I x —x
pu— X — X -
3.0 > X«
1 X — X -
L X — X
1 X _ x
p Ll X _ X
X X
1 x x|
Ix <
35 -+ = x
4 X X
E% *—|
1 X X
i x x|
S X
4 X X
X~ x
40 — rx —x
X — X ]
) F X —X
] \ Vv
| End of Test Pit at 4.2m (GW Reached)
45
50 —

) Logged by: MHD
Remarks: Input by: MHD
Groundwater seepage @ 1.3m Ch(?(?ked by: JSM
Groundwater encountered @ 4.2m Verified by:  JK

Sheet 1 of 1
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aurecon

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

PO BOX 1061

Christchurch 8140

Client:  FULTON HOGAN LAND DEVELOPMENT TP74

Project Name:

ROSEMERRYN RESIDENTIAL SUBDIVISION

Location: SEE PLAN

e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/20/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559572 m Date Completed: 10/20/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167617 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
— ~ 173 S
Ele || 2| % | &5 H
~= o ) Q0 . P
= g et 2 3 e Soil Description 2
o ] - [} 2 ] 5]
a n | g o g g o
g o & s i
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Saturated. Low
lir Y1\l plasticity.
| L 030
| Silty SAND; Light yellow brown with some orange brown mottling. Loose.
. Moist. Sand fine to medium grained.
1.0 —
l 5 _- 1.50
’ ] SAND with a trace of gravel; Orange brown with grey mottling. Medium dense.
Wet. Sand fine to medium grained. Gravel fine grained.
1.80
| Silty SAND; Light yellow brown with some orange brown mottling. Loose.
20 Moist. Sand fine to medium grained.
2.30
Shearvaneat | Docket o Clayey Sandy SILT with some tree matter; Light blue grey. Firm. Wet. High
44/30kPa at2.3m: plasticity. Sand fine to medium grained.
25 -+ IkPa kN/m?
IkPa
3.0 —
4 3.40
35 - End of Test Pit at 3.4m (Pit Collapse)
4.0 —
45 A
5.0 —

) Logged by:  MHD
Remarks: Input by: MHD
Groundwater seepage @ 1.5m Ch(?(?ked by: JSM

Verified by:  JK
Sheet 1 of 1
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CHCHDATATEMPLATENOY 20I0.CD T asiCene

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

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

PO BOX 1061

Christchurch 8140

Client:

FULTON HOGAN LAND DEVELOPMENT TP75
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Location: SEE PLAN

e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/20/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559641 m Date Completed: 10/20/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167721 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
— ~ 7] S
Elelg| 2| % | % <
~ roh o 15} 09 . P
£ £ . = & 3 Soil Description 2
o > SE
®© - Q. Z ao ©
8| v | g| ¢ ; 5 o
< (O] 5 5] w
= o
NI TOPSOIL SILT with some rootlets; Dark Brown. Soft. Saturated. Low
lir Y1\l plasticity.
Y ) 0.30
| <y SILT; Light yellow brown with orange brown mottling. Firm to stiff. Moist to
X X wet. Low plasticity.
05 X X
1.0 —
l 5 _ 1.50
’ Silty SAND; Light grey with some orange brown mottling. Firm. Moist. Sand
fine to medium grained.
2.0 —
] 2.20
Clayey Sandy SILT with some tree matter; Light blue grey. Firm to stiff. Wet.
High plasticity. Sand fine to medium grained.
25
3.0 —
] 3.20
SAND with some tree roots and branches; Light blue grey. Dense. Wet. Sand
fine to medium grained.
35
4.0 _. 4.00
: | End of Test Pit at 4m (Pit Collapse)
45
5.0 —

Remarks:

No groundwater encountered.

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

Sheet 1 of 1
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CHCHDATATEMPLATENOY 20I0.CD T asiCene
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Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011~
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aurecon Client: FULTON HOGAN LAND DEVELOPMENT
Aurncn (o Zom) i Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Cminaron 8140 Location: SEE PLAN

wvaeemgoncom e esaaeses Project Reference: 224464

Email:_christchurch@ap.aurecongroup.com

TP76

Sheet1of 1

TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/20/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559716 m Date Completed: 10/20/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167688 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
— — @ 3 S
El g || ¢ A <
-~ roh o 15} 09 . P
£ S g = 3 39 Soil Description 2
Q © - =% > &5 ©
o () 9] © <4 5 >
o T (3 2 c @
; %) 2 L
A '/L’/ N TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist. Low plasticity.
NV
Y ) 0.30
x % Shearvaneat | Pocket SILT; Greyish white with some orange brown mottling. Stiff to very stiff. Moist.
x  x|o03 Y! 9 g ry
.3m: Penetrometer o
x % 74137kPa at 0.3m: Low plasticity.
05 A X x | xPa kN/m?
X X /kPa
X X
X X
X X
X X
X X
1 X X
1.0 —
1 X X
X X
X X
X X
X X
1 X X
15 - x x>
4 X X
X X
X X
X X
X X
4 X X
20 — x x 2.00
’ | - SAND with traces of gravel; Orange brown. Medium dense. Moist to wet.
Sand fine to coarse grained. Gravel fine grained.
240
o5 Shearvaneat | pocket = Clayey Sandy SILT with some tree matter; Light blue grey. Firm to stiff.
: M[z3n st 24m: Saturated. High plasticity. Sand fine to medium grained.
B a m
.1 kPa
3.00
30 | SAND with some tree roots and branches; Light blue grey. Dense. Saturated.
Sand fine to medium grained.
35
4.0 — 4.00
: | End of Test Pit at 4m (Pit Collapse)
45
5.0 —

) Logged by:  MHD
Remarks: Input by: MHD
Groundwater seepage @ 2.0m Sh(??kgdbb)ﬂ jEM

erified by:
Sheet 1 of 1

Hed—3/302012

CHCHDATATEMPLATENOY 20I0.CD T asiCene

CIE Daiatempla

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011~
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aurecon Client: FULTON HOGAN LAND DEVELOPMENT
Aurncn (o Zom) i Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Cminaron 8140 Location: SEE PLAN

wvaeemgoncom e esaaeses Project Reference: 224464

Email:_christchurch@ap.aurecongroup.com

TP77

Sheet1of 1

TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/20/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559646 m Date Completed: 10/20/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167588 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
_ — @ S
Elelg| 2| % | % <
~= o ) Q0 . P
= g et 2 3 e Soil Description 2
o ] - [} > ] 5]
8|2 |g| &g g 5 3
g © & s |
QL’/ N TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist. Low plasticity.
iy
| ) .. 030
] | Shearvaneat | Pocket Sandy SILT; Light yellow brown with orange brown mottling. Firm. Moist.
| 44/33kPa at0.3m: Friable. Low plasticity. Sand fine to medium grained.
05 A || /kPa KN/’
' | /kPa
1.0 —
1.30
SAND with a trace of gravel; Orange brown with grey mottling. Medium dense.
15 Wet. Sand fine to medium grained. Gravel fine grained.
1.70
Sandy SILT; Light yellow brown with orange brown mottling. Firm. Moist to
wet. Low plasticity. Sand fine to medium grained.
2.0 —
| 2.10
SAND with some tree roots and branches; Light blue grey. Dense. Wet. Sand
fine to medium grained.
25 H
3.0 — e 0 ol : — : :
| X% 2 ayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet.
X _ x | Cohesive. High plasticity.
DR
X X
X X
X X
35 -+ SO
X X—]
X X
X >
X  x
X X
] X X
r X — X
4.0 — -« — s — 4.00 i i
: | End of Test Pit at 4m (Pit Collapse)
45 A
5.0 —

) Logged by:  MHD
Remarks: Input by: MHD
Groundwater seepage @ 1.3m Ch(?(?ked by: JSM

Verified by:  JK
Sheet 1 of 1

Hed—3/302012

CHCHDATATEMPLATENOY 20I0.CD T asiCene

CIE Daiatempla

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011~



Last Generated: 3/30/2012 4:23:29 PM

aurecon

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

PO BOX 1061

Christchurch 8140

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

TP7/8

Location: SEE PLAN

e e %3355 Project Reference: 224464 Sheet1of1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/20/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559697 m Date Completed: 10/20/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167558 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
€ o @ 2 —
— ~ @ 3 S
Ele | 3| 5 | s z
-~ roh o 15} 09 . P
s S 3 z 5 52 Soil Description 2
Q © - =% > &5 ©
o 9] Q © ] = >
o = = 2 @ K}
s| o 8 | & g
QL’/ N TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist. Low plasticity.
NV
Y ) 0.30
| X % o | Shearvaneat | Pocket SILT with trace of gravel; Greyish white with some orange brown mottling. Stiff
X X 98/33kPa at0.3m: to very stiff. Moist. Low plasticity. Gravel fine grained
05 A x  x |/Pa KN/’
X X /kPa
1 X X
X X
X X
X X
X X
1 X X
1.0 — x X
i X X 1.10
SAND with a trace of gravel; Orange brown with grey mottling. Medium dense.
1 Wet. Sand fine to medium grained. Gravel fine grained.
] SAND; Light brown grey. Dense. Wet. Sand fine to medium grained.
15 +
] 1.70
SAND with some tree roots and branches; Light blue grey. Dense. Wet. Sand
fine to medium grained.
2.0 —
240
o5 v Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High
: X _ x _| plasticity.
X X
% X
x x|
X X
X X
1 X *
3.0 — e >
4 X X
X  x
X X
X X
r X — X
4 X — X -
F X —X
35 X — x —
L X — X
1 X _ x
X X
% X
x x|
B <
1 x X
4.0 — b [N 4.00 i i
: | End of Test Pit at 4m (Pit Collapse)
45 A
5.0 —

) Logged by:  MHD
Remarks: Input by: MHD
Groundwater seepage @ 1.1m Ch(?(?ked by: JSM
Groundwater seepage @ 2.4m Verified by:  JK

Sheet 1 of 1
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CHCHDATATEMPLATENOY 20I0.CD T asiCene

CIE Daiatempla

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY FEB 2011~
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aurecon

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

PO BOX 1061

Christchurch 8140

New Zealand

www.aurecongroup.com
Email:_christchurch@ap.aurecongroup.com

Telephone: +64 3 366 0821
Facsimile: +64 3 379 6955

Client:

Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION

FULTON HOGAN LAND DEVELOPMENT

Location: SEE PLAN

Project Reference: 224464

TP79

Sheet1of 1

TEST PIT INFORMATION
Excavator Type: 25t Excavator
Test Pit Dimensions:

CO-ORDINATES NZTM
Easting: 1559753 m
Northing: 5167717 m

Date Started: 10/20/2011
Date Completed: 10/20/2011

Logged by: MHD
Input by: MHD
Checked by: JSM

Contractor: Texco Ground Level: N/A Verified by:  JK
E o @ 2 =
_ ~ S
1S o o) S § . '? ~
~ o > [3) e 3] . A g
£ £ g < g Se Soil Description =
8|9 |&| ¢ 5 5
g o & s i
QL’/ N TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist. Low plasticity.
iy
Y ) 0.30
X % o | Shearvaneat | Pocket SILT; Light yellow with some orange brown mottling. Very stiff. Moist. Low
A X x 163/44kPa at 0.3m: plasticity.
05 A X x | xPa kN/m?
i /kPa
1.0 —
] 1.20
Silty SAND; Light yellow brown with some orange brown mottling. Loose.
Moist. Sand fine to medium grained.
1.5
2.0 _. 2.00
’ | SAND with some tree roots and branches; Light blue grey. Dense. Wet. Sand
fine to medium grained.
25 H
2.70
Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High
plasticity.
3.0 — < A
4 X X
xX X
X *
> x—
X X
4 X X
3 5 — ! X x 3.50
’ ] N End of Test Pit at 3.5m (GW Reached)
40 —
45 -+
50 —

) Logged by:  MHD
Remarks: Input by: MHD
Groundwater seepage @ 2.7m Ch(?(?ked by: JSM
Groundwater encountered @ 3.5m Verified by:  JK

Sheet 1 of 1
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CHCHDATATEMPLATENOY 20I0.CD T asiCene

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



Last Generated: 3/30/2012 4:23:31 PM

aurecon Client: FULTON HOGAN LAND DEVELOPMENT TPSO
Aurncn (o Zom) i Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Corsahurch 140 Location: SEE PLAN
e T G355 PrOject Reference: 224464 Sheet 1 of 1
Email: christchurch@ap.aurecongroup.com
TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/20/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559645 m Date Completed: 10/20/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167785 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
€ o @ 2 —
_ = £
1S o o) S § . '? ~
~ o > o o e . . 5
= S g = 3 g9 Soil Description =
o ] - [} 2 ] 5]
a S g g g o
g © & s |
QL’/ N TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist. Low plasticity.
iy
Y ) 0.30
X % o | Shearvaneat | Pocket SILT; Light yellow with some orange brown mottling. Very stiff. Moist. Low
x x 100/44kPa at 0.3m: plasticity.
05 A X x | xPa kN/m?
X X /kPa
X X
1.0 —
] 1.20
Silty SAND; Light yellow brown with some orange brown mottling. Loose.
Moist. Sand fine to medium grained.
15 3
1 o
&
A
:
2.0 _. 2.00
’ | SAND with some tree roots and branches; Light blue grey. Dense. Wet. Sand
fine to medium grained.
25 H
| 2.90
30 — Clayey SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High
: plasticity.
x X
X X
xX X
i e~ e 1
35 - > :
1 ! 0 x 3.60 &
N End of Test Pit at 3.6m (GW Reached) 2
g
. =}
40 — 4
i &
o
&
>
14
j <
o
45 A a
4 I
[§]
I
(@]
'y
o
4 >
o
5.0 — 8
S
2
-
2
0]
(2]
E
[
[
) Logged by:  MHD @
Remarks: Input by: MHD i
Groundwater encountered at 3.6m Ch(?(?ked by: JSM T
Verified by:  JK @
8
£
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aurecon

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

PO BOX 1061

Christchurch 8140

New Zealand Telephone: +64 3 366 0821
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Email:_christchurch@ap.aurecongroup.com

Client: FULTON HOGAN LAND DEVELOPMENT

Project Name: ROSEMERRYN RESIDENTIAL SUBDIVISION
Location: SEE PLAN

Project Reference: 224464

TP81

Sheet1of 1

TEST PIT INFORMATION CO-ORDINATES NZTM Date Started: 10/20/2011 Logged by:  MHD
Excavator Type: 25t Excavator Easting: 1559316 m Date Completed: 10/20/2011 Input by: MHD
Test Pit Dimensions: Northing: 5167821 m Checked by: JSM
Contractor: Texco Ground Level: N/A Verified by:  JK
—_ ” _
- El o i g £
S ) e a & e <
-~ o o 15} 09 . P
£ S g = 3 39 Soil Description 2
Q © - =% > &5 ©
o () 9] © <4 5 >
o = n 2 c @
s| o 8 | & g
] QL’/ N TOPSOIL SILT with some rootlets; Dark Brown. Soft. Moist. Low plasticity.
] NN
i L 0.30
Shearvaneat | Pocket Silty SAND; Light yellow brown with some orange brown mottling. Loose.
4 .3m: Penetrometer b . . .
44/30kPa at0.3m: Moist. Sand fine to medium grained.
05 A IkPa kN/m?
/kPa
1.0 — 100
) ] Shearvaneat | Pocket o SILT; Light yellow brown with orange brown mottling. Stiff. Moist to wet. Low
89/30kPa atim; plasticity.
E IkPa kN/m?
IkPa
15 +
20 — 2.00
’ | SAND; Grey. Medium dense. Wet. Sand fine to medium grained.
25 H
J 5 5 2.70
=5 s - — - - -
] X % X ] Shearvaneat | Pocket Claygy_ SILT with some tree matter; Light blue grey. Firm to stiff. Wet. High
X _ x _|41skra at2.7m: plasticity.
4 X X | /kPa kN/m®
[ vE IkPa
3.0 — X X A
4 X X
xX X
1 X *
> x—
1 Ix X
4 X X
< x
35 x %
X X
1 r x —x
4 X — X ]
r X —X
g X — X -
F X — X
) x _ x _|
] | X _ X
40 i X — X — 4.10
] End of Test Pit at 4.1m (Pit Collapse)
45 A
5.0 —

) Logged by:  MHD
Remarks: Input by: MHD
Groundwater seepage @ 2.0m Ch(?(?ked by: JSM
Groundwater seepage @ 3.3m Verified by:  JK
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aurecon Client: FULTON HOGAN LAND DEVELOPMENT BHO01

Last Generatsd: 19/10/2011 12:50:52 p.m.

e e Lk Project Name: ROSEMERRYN FARM SUBDIVISION
Chihuch 8140 Location: SEE PLAN
:.M T sessimess  PTOject Reference: 224464 Sheet 1 of 1
BOREHOLE INFORMATION CO-ORDINATES N/A Date Started:  19/09/2011 Logged by: JSM
Driling Method: CAT 312 Track Rig Easling: NA Date Completed: 19/09/2011 Inputby:  JSM
Diameter Core: 100mm Northing: N/A Inclination: Q0 Checked by: JSM
Contractor: McMillan Drilling Ground Level: N/A Orientation: Verified by:  JK
—_ E 2 o
@ R~ T 5 ‘@ @ c =
1|8 . § 2 5
1HHHEEE HHANE B .k
g 818|552 Material Description glg|é = 3 g | 8
3 @ | 4 Bls 5 3 3 2
1HEIRIELE g19%]%] 1 § 3
= g = g = § = q [U]
+%|  TOPSOIL SILT with trace sand and occaisional o
& rootiets; Dark brown. Firm. Moist. Low plasticity. |
x_\ Sand fine grained.
X SILT with minor sand; Yellow brown. Low plasticity. ML
X Firm. Moist. Sand fine to medium grained.
A 4 F o 1x |
- “o  Silty SAND; Yellow brown with orange brown mottles.
[ B Loose. Moist to wet. Sand fine to medium grained.
] o
sy
X':' 1.5
- 2p%+1  Silty SAND; Dark blue grey. Loose. Moist to wet.
5 kel Sand fine to medium grained. o
P4 o
2 k SM
i
3% «|  SILT with some sand; Dark blue grey. Low plasticity. o
x Stiff. Moist. 1,101,1,1,2 A1
- 450mm (SC) b b !
X
X
X ML -
x
- 4 X
X 460 57 d
Borehole Terminated at 4.5m (Target Depth) 4]
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Method USC|CIm|IﬁaIA$gH b et Consistency Soll Samples { In Situ Testing Graphic Log
CH c igh pi
88 Shentenmr | & ;mlcguggmmmgmw St Bk e |ve Gonpenetometsr [T o
REA foioslemauger | 6o CalerGravEL £ fm D deturbed | 3P i, pen: st F_—,s.u
WASH wasndrl - 0 | G SiyGRAVEL V8 Very stift o SC Sl ong o] swawe
ng PSTnple Tube GW Wall ém GRAVEL H hard HB hammer bouncing
Hi HQTrple Tube | WH Inorganic SILT high plasticity ¥ atendof |SH sinks under own welgh
NQ3  NQ Triple Tube ML | d% Density excavation
NMLC NMLC ?'nple Tibe | G ORIANIC CLAY magiur & high plastichy —
D'll,' Dr‘ftTP 701 gTL IC”EE‘I'A:‘S I?I“F'.Illylnmarlcn w veryelooss ¥ at time of .
c": ube (70mm) ] gmy o'g WD ﬁ%?!sigmdsnsa oxcavation | § Yy |Beckfil (R[] Gt 1 BT St 1 [T Sttt 10
asin - N
? £ Gooih et SN0 Vo veydense | ¥ ttimeol | & SSirated e L1 ™
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Last Generated: 19/10/2011 12:50:62 p.m.

L
aurecon Client: FULTON HOGAN LAND DEVELOPMENT BHO 2
Ao 2L Project Name: ROSEMERRYN FARM SUBDIVISION
il S Location: SEE PLAN
memgenzn i swisimes PrOjeCt Reference: 224464 Sheet 10f 2
BOREHOLE INFORMATION CO-ORDINATES N/A Date Started:  16/09/2011 Logged by:  JSM
Drilling Method: CAT 312 Track Rig Easting: N/A Dale Completed: 19/09/2011 Inputby:  JSM
Diameter Core: 100mm Northing: N/A Inclination: 20 Checked by: JSM
r.  McMillan Drilling Ground Level: N/A Orientation: Verified by:  JK
= E 2z o
a|2 =213 5| @ o £ =
3 k] 2 £
THHHBEE Sldlels| | 8|, |e]8
% gy J1€lE Material Description § glE| ¢ 5 z £ b %,
2lels g Y § | s12la 3 -§ b4 2
3 § g 3 § 2 £ q 3
& i}
y¥|  TOPSOIL SILT with trace sand and occaisional
i, ], rootlets; Dark brown. Firm. Moist. Low plasticity. oL
T 1\Sand fine grained. T
SAND; Grey brown with orange brown mottles. sp
Loose. Moist. Sand fine grained.
[ '] SILT; Dark blue grey. Low piasticity. SGH. Moist
i X
X B
X
A 4 -
[ 5[
- ML
X|
X
X
X
X
[ X
- 3y o " ] :P_’T;slam
0>~ Sandy GRAVEL: Dark grey with orange brown :églvz'mnk;b?
°D mottling. Dense. Wet to saturated. Gravel fine to
©:-| coarse grained and rounded. Sand fine to medium
k&) grained.
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Method UscICIass'lﬂﬁsrslhl hpl o Consistency Soll Samples | In Situ Testing Graphic Log
janic asti
68 ouren |8 EEECARmiEle | FAY | B B e -w
A, vt | & SaRERE TR L g D deisad”™ | s e e
WASH vasharil - 00" | O SiyGRAVEL VS Very stif e $2 Dl Ene. ID"LT
Triple Tube GW Well radodGRAVEL B hard HB hammer bouncing
Hi TﬂpleTube MH  inorganic SILT high plaslicty ¥Btend°f SH_sinks under own weight5™N ey raves
NQ3_ NQ T Jiz ML Inorgenic SILT low plasticity Density i
NMLC NMLC aneTube OH ORUANIC CLAY mdlurm 1 high plesticity
B Brerifn | O SRSANE ST e solle bl d !athmeof Molsture
e | SIS bo oo | Scaimion | i, oot Feroe, HRemsn
- 5 T SN VD Veydenss | Faiime ol | ¥ ateg Semt [

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY MARCH 2011.GLB, Data template: CHCH DATA TEMPLATE NOV 2010.GDT, Last Generated: 19/10/2011.



aurecorn

Client:

FULTON HOGAN LAND DEVELOPMENT

Project Name: ROSEMERRYN FARM SUBDIVISION
Location: SEE PLAN

BH02

Last Generated: 19/10/2011 12:50:52 p.m.

wmrmmancn T s mens  PTOjECt Reference: 224464 Sheet 2 of 2
Emall:
BOREHOLE INFORMATION CO-ORDINATES N/A Date Started: 16/09/2011 Loggedby: JSM
Drilling Method: CAT 312 Track Rig Easting: N/A Date Completed: 19/09/2011 Input by: JSM
Diameter Core: 100mm Northing: N/A Inclination: 90 Checked by: JSM
Contractor: McMillan Drilling Ground Level: N/A Orientation: Verifiedby: JK
= € > o
Rl =T 5§18 £ =
2IZIE = S é 2 g £
IHEHEEE HHHIIR R
3 RN 2 Material Description g1 82| s g g | % £
AHE: § = ] ol|lz|2|2 3 = |4 5
§ g 2 g a § £ §
P>  Sandy GRAVEL: Dark grey with orange brown S 1om
2] motlling. Dense. Wet to saturated. Gravel fine to 8712, 14,12,
D>~ coarse grained and rounded. Sand fine to medium Hiomm (50
5Q]  grained. (Layer Continued from previous page)
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Method USC Classification Conslstency Soll Samples | in Situ Testing Graphic Log
i
88  Sonarpte core §I: Eﬁg:nigg&vsmlum piadicity ¥ veysoft B DUl bed | Ve Conpenstometer [T ropu
SSA  solid stem auger é'lomné:RAvEL F fim D disturbed | SPT std, pen. test : SAND
HSA obwstem auger | S Sity QRAVEL §_ siiff 8§ splllspoon =
WASH wash dril Poorly Graded GRAVEL VS very stiff Wator SC solid cone sur
PQ3 PQTane Tube ew W Eraded GRAVEL H  hard HB hammer bouncing
HQ3 nQTana'?bb% M :mgm’cgﬁhgh astichy ¥ atend of SH  sinks under own weigh NMW"&
Ntc NSLC ginple Fibe | O GRUANIC CLAY woutamtt high piasticity | Density sl =
BT  Dusrras 7omm) | BT PEAT and tghty argarse &ate b lyeose |y attime of d
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sing wel
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aurecon

Client:

FULTON HOGAN LAND DEVELOPMENT
Project Name: ROSEMERRYN FARM SUBDIVISION

BHO3

Last Generated: 19/10/2011 12:50:53 p.m.

e Location: SEE PLAN
wemmmmaapam e ss2 30 Project Reference: 224464 Sheet 1 0f 1
Emalt:
BOREHOLE INFORMATION CO-ORDINATES N/A Date Started: 16/09/2011 loggedby: JSM
Driling Method: CAT 312 Track Rig Easting: N/A Date Completed: 16/09/2011 Input by: JSM
Diameter Core; 100mm Northing: N/A Inclination: 90 Checked by: JSM
Contractor: McMillan Drilling Ground Level: N/A Orientation: Verified by: JK
— € 2 o
Llzls 5|2 o £ =
.g g E =]z §’ 2 E gl o £ ] = >
8 Ef=]% s - R 3 = 2 = 3
gx J|5l% Material Description g a|E = z b :
s|d| & 218143 2 z 8 g
JHEIHEEE al2i=|1“| 2 g 3
§ 2|5 318 £ 5 o
2 Q
5]
W1 TOPSOIL SILT with trace sand and occaisional oL
fr— e rootlets; Dark brown. Firm. Moist. Low plasticity. .
b
A x_\ Sand fine grained. [
*::| Sandy SILT; Yellow brown. Low plasticity. Firm. ML
X .
x . Moist.
[y * X o
A 4 <] Sandy SILT; Dark grey. Low plasicily. Firm. Moist.
x. "
I %
g x X ﬁl:T_’nH.Em
. 1,11,1,2,3
i; x 450mm (SC)
C 2o M
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Method usc CIm!fIgﬂgns o Conslstency Soll Samples | In Situ Testing Graphic Log
cc ooncmtecore CH 'mmﬂﬂw { VS very soft PP tromete
8 SrEer |§ EEiiEEEe | B Sy (2 Gnpmstoner (7o
solid stern auger e A E fim D disturbed | SPT std. pen. test EJ"""”
HSA  hollow stem auger | S& Silg.(!m RAYEL $_ stff 8§ split spoon
WASH wash dril GP Poorly Greded GRAVEL VS very stiff Water SC solid cone
PQ3 PQ Triple Tube GW Well éradedGRAVEL H hard HB hammerbound ng
HG3 HQ Trble MH  [norganic SILT high plasticity Yatendof |SH sinks under own weigh
NQ3 NQ Tn?IgTuba ML Inorganic SILT low plasticity Density
NMLC NMLC Triple Tube | O ORGANIC I LAY medium 2 high plasticty ™
BY  Brerrshromm)| B %Gﬂ'cﬁ"ﬂy'%.mc”% VL veyloose |y atgmeor | Molstre
m . o . .
r cua' v m) % o o Dg ND g;er:isisgm dense| excavaton [D df iBacktil e [ e =
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S i v verydenss | ¥ AIRO" |S Sorates e [H o v

Database File: TEST PITS.GPJ, Library: COPY OF CHCH LIBRARY MARCH 2011.GLB, Data template: CHCH DATA TEMPLATE NOV 2010.GDT, Last Generated: 19/10/2011.



Last Genemted: 19/10/2011 12:50:53 p.m.

aurecon Client: FULTON HOGAN LAND DEVELOPMENT B H04

Hurncon N Zosere) Ll Project Name: ROSEMERRYN FARM SUBDIVISION
Chturc 8140 Location: SEE PLAN
E,"":",_:’:‘..::.,.m Tomer asamees  Project Reference: 224464 Sheet 1 of 2
BOREHOLE INFORMATION CO-ORDINATES N/A Date Started:  15/08/2011 Logged by:  JSM
Drilling Method: CAT 312 Track Rig Easting: N/A Date Completed: 15/09/2011 Inputby: ~  JSM
Diameter Core: 100mm Northing: N/A Inclination: 20 Checked by: JSM
Contractor: McMillan Drilling Ground Level: N/A Orientation: Verified by: JK
= E z >
csn g g E _ §, ‘;’_ g g % g
MHIIHEBEE : - EIS5| 518 8 s €13
3 8ls]|5 £18 Material Description ElElg]c = g g 3 B
gl (2|88 51224 7 z
k) 5|¢E [C] ] c
2( 8= 2 £
8 ) 3 K|
(0]
+| TOPSOIL SILT with trace sand and occaisional o
i, .. rootlets; Dark brown. Firm. Moist. Low plasticity. -
E—“—\Sand fine grained. T
« | SILT with minor sand; Yellow brown. Low plasticity.
. Firm. Moist. Sand fine to medium grained. -
- 1 X
X
! o0 x
“'y]  Silty SAND; Dark blue grey. Loose to medium dense.
-x-x Moist to wet. Sand fine to medium grained.
- 2f
R
11X
e
DY SM
1]
- 3. SPTatam
Bite N=12
RN 2,23,3,33
t 450mm {SC)
e
X ...
i
- 4 :::-1'('
Fi ST Dark blue grey. Low plasticity. Firm to stiff, 2
x Moist. e
0 F
o >
T X
% L 5[* x| 5
2 x &
il 2
X
X ML 5
X
i E
X
X|
-~ B %
X
>
X
X
X
X 850
P>+ Sandy GRAVEL: Dark grey with orange brown
- 7fofY  mottling. Dense. Wet to saturated. Gravel fine to
.| coarse grained and rounded. Sand fine to medium
<] grained.
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Method usc c%%ﬁ Consistency Soll Samples | In Situ Testing Graphic Log
CH Inorganic igh Vs oft
B, Spme, |§ EEEACEMNRG P B[R mee e
solid stem auger "°'9"' F fim D disturbed | SPT stid. pen. test E T
HSA holluw stem auger | S5 smy RAVEL S_shff SS  split spoon
WASH was GP Poarly Graded GRAVEL V8 very stiff Water SC sold cone K] sy
PQ3 p Tube GW w.uém.dgmvﬂ_ H hard HB hammer bouncing 2
HQ3 HQ Tnple Tube MH Inarganic SILT high plasticity Yatendof |SH sinks under own welgh E“E""’V““‘“’E‘
NQ3 _ NO Triple Tube ML Inoranie SILT low piasticlly Density excavation
NMLC NMLC Triple Tube OREANIC CLAY medfum th high plasticty ——
D; DualTube’}?Omm) gl" QEAGT‘E‘JE lﬁILr;lr;omgmcson hig "‘J!J““ ¥ attime of D d .
Casing 1+ gl'l;‘yy N And MD medium dense v sx‘faVﬂﬂm M hist  |Beckil T Corerisos 1 [ T S e 1
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aurecon

Aureoon (New Ze-iand) Limited
Unit 1, 150 Cavendish Road

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

BH04

Last Generated: 19/10/2011 12:50:53 p.m.

Covacman 8140 Location: SEE PLAN
mamanen Feme sssmens PTOjECt Reference: 224464 Sheet 2 of 2
BOREHOLE INFORMATION CO-ORDINATES N/A Date Started:  16/09/2011 Logged by: JSM
Drilling Method: CAT 312 Track Rig E?,snt'i‘ng: N/A Date Completed: 15/08/2011 lnputby:by .‘J’gm
Diameter Core: 100mm Northing: N/A Inclination: 80 Checked by:
Contractor: McMilian Drilling Ground Level: N/A Orientation: Verified by: JK
—_ € 2 o
i~ = | ® c -
2|8 g S| e 2 = E
- < —_| = = [ = 8 _ =]
:‘S?Eg..éég ) - 518512 ] N 8 |23
2|8 ElT|s|2 Material Description g| 5|8 3 g 2 2
5 ! a o8 g 2 H = e
JHHHEEL 21317 2 g §
8 E 2 § = ﬂ (U]
(5]
o'~ Sandy GRAVEL: Dark grey with orange brown e
°D mottling. Dense. Wet to saturated. Gravel fine to 3.0010.16,8,15
?o-. coarse grained and rounded. Sand fine to medium mm (SC)
1] grained. (Layer Continued from previous page)
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Method USC Ciassificaion Consistency Soll Ssmples | In Situ Testing [ Graphic Log
EE onomecers | G omamcSLAYS E‘..'%d.*u”,:"'ﬁ.'zw ¥8 very soft Bbuk 5; pen penetrometer | [T] et
OEA solldstemaugsr cL "“"U'""’c‘LAYs £ D disturbed | SPT std. pen. test o
{58 JReaE | & SRR 3 - =
i 8
PQ3  PQ Triple Tube 85’,5,‘” GM“EAROEVLEL H XS% Water HB hammer bouncing -s"w
NG3 NG TREBE | M inomenic SLT hahplasichy Ratondof |3 sinks under own """""-s""'“*‘“VEL
NMLC NMLC }I)'r'ple Tube | OH ORGANI CLAYmediur:'% high plasticity | Density '
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Appendix F
Environment Canterbury Borehole Log



Well card

detail

Borelog for well M36/0533 "&’,
Gridref: M36:688-290 Accuracy : 4 (1=best, 4=worst) 49’ Environment
Ground Level Aftitude : 10 +MSD ¥ Canterbury
Dritler . not known
Drill Method : Unknown
Drill Depth ; -83.8m  Dirill Date :
Water Formation
Scale(m)  beyelppepth(m) Full Drillers Description Code
-1.50m Soil sp
Clay
-7.5m | - sp
0000 000! Gravel
1
00888 (
)000000%%
DOOOO0000
00000000
ggooooo&
88880
2 000000
000282001
ooOoo
- 25.9m Q%ﬂnn i
-28.0m Clay and peat br
30 Js0em [sleentenen] S br
888 0888 Gravel, wl .5m bgs
o0 8001
S
) ooooog'
. S
QO
0Q0000(
OOOOOOOO(
OOOO
i
e )00888388
00000000
0000§§00(
QUOOO(
88000 QO
6 -61.0m _|QOO00000K ke
-61.9m !—\ Peat =2
Sgggog Gravel, wi .7mbgs
-68.6m I3
700 -70.1m Peat he
| Clay
-76.2m | he
Sandy clay
80
I -81.7m he
83.8m 808000’ Gravel, wl 3.3m ags
bu
http://ecan.govt.nz/services/online-services/tools-calculators/pages/well-detail.aspx?...  20/10/2011



Well card detail

Borelog for well M36/0520 4 o ]
Gridref: M36:690-292 Accuracy : 4 (1=best, 4=worst) A de _ Environment
Ground Level Aftitude : 7.5 +MSD ¥ Canterbury
Driller : Miller F
Drill Method : Driven Pipe
Drill Depth . -40.2m  Drill Date . 1/07/1898
Water Formation
Scale(m) Level Eﬁgth(m) Full Drillers Description Code
- ; Clay
-3.70m el sp
100000000 Shingl
. Q0000000 =9
i 00000000
OBOOOROE
10800880
s
e
00000 (
10 0O0D0000!
00000000
00000(
008088 O
00000000
Melalela alule sl
100800000
1 200000
3008888001.'
! QCO00000(
-18.3m nnnnngnn: i
il i Clay and sand
20
2£
=30
-35_|
-36.6m br
Shingle
4 -40.2m
li-1

http://ecan.govt.nz/services/online-services/tools-calculators/pages/well-detail.aspx?...  20/10/2011



Well card detail

Borelog for well M36/4402 ; \
Gridref: M36:693-287 Accuracy : 4 (1=best, 4=worst) (" O _ Environment
Ground Level Altitude : 8.2 +MSD w?’ Canterbury
Driller : McMillan Water Wells Ltd
Drill Method : Cable Tool
Drill Depth . -21.79m  Drill Date : 26/09/1991
Water Formation
Scale(m) Level Depth(m) Full Drillers Description Code
-0.30m i Topsoil Sp7
Grey clay
____-1.4CalcMin
4.19m sp?
Brown gravel and clay
-5 _
-6.50m sp?
Very sandy Brown gravel
*
- @ L] - 9 L]
-0.69m 0.0::04 A
A0l Brown sandy gravel
-12.2m ri
-12.8m Brown clay i
Blue/Grey clay
-14.1m i
-14.4m Peat and wood and Blue clay R
-14.6m Blue/Grey and Brown gravel and Blue clay e
15 | Brown sandy gravel
1
-17.5m ri
i Brown and Black stained sandy gravel
1
gl -20.0m i
Blue sandy gravel
-21.3m Ti
-21.8m ;: o:o:{o:o:c:o:o Blue sand :
.

http://ecan.govt.nz/services/online-services/tools-calculators/pages/well-detail.aspx?...  20/10/2011



Well card detail

Borelog for well M36/7299

Ground Level Altitude : 8.7 +MSD

Driller : Smiths Welldrilling

Drill Method : Rotary Rig

Drill Depth :-18m  Drill Date ; 20/11/2002

Water
Scale(m) Level Depth(m)

Cridref. M36:7050-2967 Accuracy : 4 (1=high, 5=low)

Full Drillers Description

'Canterbury

Formation
Code

-0.20m -

Soil
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J
il
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i
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-1.7CalcMin
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Clay
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>
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»
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»

-
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-l -5.00m

»

Sand
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A ]

-
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PR g
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Q5

-6.00m

?
:
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Blue sandy gravels

sp
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e ®o 9

.o..

X e,

-7.00m

Sandy gravels

sp

g
f
i
i.

W
!
iyl

Orange pug

sp

10 ):....O: s

-11.0m :’-\3.‘ d -.."\’

Free sandy gravels

ri

5 g 0000(

-160m |~ aas

Claybound gravels

ri

- :2‘60'. He
.. . .....Q..:. L)
| -18.0m (i3 02 s0Oe2

Free sandy gravels

ri
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Well card detail

Borelog for well M36/6023 r
Cridref: M36:70402-29122 Accuracy : 2 (1=best, 4=worst) da _Environment
Ground Level Altitude : 8 +MSD wt?’ Canterbury
Driller : Smiths Welldrilling
Drill Method : Rotary/Percussion
Drill Depth :-18m  Drill Date ; 27/04/2000
Water Formation
Scale(m) Level Depth{m) Full Drillers Description Code
FE}/‘\\.NV N Soil
£, 7]
A1.00m [N -
___4.4CalcMin Brown clay
250m | EmTm—ee—== &p
E—}___Er% Blue clay
o
3.50m _|Eaee—— sp
X Blue sandy clay
5.
|
B -8.00m sp
Claybound sandy gravel
B -8.00m | ri
000" Sandy gravel
* 89 5 & o
10 -100m 3% =209 n
0.0 Very sandy gravel
> & 8 4 3 9
1:0::0°:9Q
5 0::0%
12om o0 :0 1 f
*
O:-O.-_ ] Claybound sandy gravel
'0.0 '. .O...C
0..0'0.]
-140m (°,0%'0.%Q i
O'. . Q'. 00 Free sandy gravel
l.' 2 : - ® ..
p Ot e o o. .o 0
s 2‘." ..~. - P
! ;0204
0000
02000
| I '.0: '..o- 59 =
i -180m [0 02 20
il
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Well card detail

Borelog for well M36/7117

Cridref. M36:7047-2896 Accuracy : 4 (1=best, 4=worst)
Ground Level Altitude : 8.7 +MSD

Driller : Smiths Welldrilling

Drill Method : Rotary Rig

Drill Depth :-18m  Drill Date ; 28/01/2002

Water
Scale(m) Level Depth{m) Full Drillers Description

A‘ .Environment
¥ Canterbury
Your regranal councl

Formation

Code

Soil

-1.00m

sp

Clay

___-1.5CalcMin

5 _ 5.00m |

sp

Biue pug

'l|i|:|i
i

[ll T
W
il
'II'"HIHI

-8.00m A

sp

000 oc Pug and gravel

11.0m |00QO0OC

ri

[ A g 0.: .;O.’. Free sandy gravels
=00:0+0

D00

20503207
>.....Q.. o: e .';P(
5150770

°® [
5. -15.0m 6... .. :o.o

sq Mo Lag Ne Lo
§Ne LogNe Leg

Ha Leg No Leg Orange water
Mo Lag No Log%

fi

i Sandy gravel
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Well card detail

Borelog for well M36/5886 TP
Gridref: M36:6933-3067 Accuracy - 4 (1=best, 4=worst) Ade _ Environment
Ground Level Altitude : 13 +MSD Canterbury
Driller : Smiths Welldrilling
Drill Method : Retary Rig
Drill Depth : -21m  Drill Date : 17/10/2001
Water Formation
Scale(m) Level Depth(m) Full Drillers Description Code
.0.50m Soil sp
Brown clay
-2.00m sp
Blue clay
-4.00m | sp
et e Blue clay and wood
5 ___-5.0CalcMin St
e =
b D — S —
D — o —
] s -y =
D — o =
—C5— o —
= =&
H = — T
S~ —
— D= D=
S =D =
- — o — o —
D — o — )
o e
| 200m 2o 25 sp
: .éozc.).': .: [ Free sandy gravels
BT oo o O
-14.0m ri
Claybound gravels
45 -15.0m | ri
Peat
i -16.0m N i
Very free sandy gravels
=20
l -21.0m
ri
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Well card detail

Borelog for well M36/8677

Ground Level Altitude : 8 67 +MSD

Driller : not known

Drill Method : Rotary/Percussion

Drill Depth :-5.2m  Drill Date : 8/10/2008

Water
Scale(m) Level Depth(m)

Gridref: M36:69828-29433 Accuracy : 2 (1=high, 5=low)

Full Drillers Description

@,

Environment
Canterbury

Formation
Code

Dark grey loamy topsoil

Grey & yellow silt speckled with orange

-1.00m

Soft grey silty clay speckled with orange

Soft blue grey silty clay with pieces of timber

Soft brown yellow silty clay

-5.20m

Grey gravel

http://ecan.govt.nz/services/online-services/tools-calculators/pages/well-detail.aspx?...  18/10/2011



Well card detail

Borelog for well M36/8679 2
Gridref: M36:70146-29530 Accuracy : 2 (1=high, 5=low) dds _ Environment
Ground Level Altitude : 10.14 +MSD " Canterbury
Driller . not known
Drill Method : Rotary/Percussion
Drill Depth :-5.8m  Drill Date : 9/10/2008
Water Formation
Scale(m) Level Depth(m) ] Full Drillers Description Code
Dark grey loamy topsoil
-0.20m |
Soft light grey & yellow silty clay with minor patches of
rusty orange sandy silt
L1 -1.40m |
Soft grey silty clay
-1.6
1.8
2110 <2.00m
Soft blue grey sandy silt with pieces of timber
2.2
2.4
26 -2.60m
Soft blue grey silty clay with patches of brown sand
2.8
-3 I_-s
+-3.2
I
T—3.6
-4.00m
Firm brown yellow silty clay
-4.20m
Grey gravel
-5.80m
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Well card detail

Borelog for well M36/8680 d o
Gridref: M36:70207-29692 Accuracy : 2 (1=high, 5=low) L.-_f Environment
Ground Level Altitude : 10.14 +MSD V' Canterbury
Driller . not known
Drill Method : Rotary/Percussion
Drill Depth : -6.7m  Drill Date : 9/10/2008
Water Formation
Scale(m) Level Depth{m) Fult Drillers Description Code
Dark 1 t il
Lo Bo0m ark grey loamy topsoi
Firm light grey silty clay mixed with yellow orange silty
04 clay
~0.6
08 -0.80m
Soft blue grey silty clay with minor patches of light
A .11 yellow.
1.2
-1.4
-1.6
-2.00m
Grey & light yellow silty sand. Sand faction increasing
with depth
-3.20m
Grey gravel. 2-20mm diameter in size. Stone size increasing
with depth
6.4
" e -6.70m
http://ecan.govt.nz/services/online-services/tools-calculators/pages/well-detail.aspx?...  18/10/2011



Well card detail

Borelog for well M36/8678

Gridref: M36:69444-29810 Accuracy : 2 (1=high, 5=low)
Ground Level Altitude : 10.14 +MSD

Driller . not known

Drill Method : Rotary/Percussion

Drill Depth :-5.2m  Drill Date ; 9/10/2008

Water
Scale(m) Level Depth(m)

Full Drillers Description

V-7 48
@

Environment

Canterbury

Formation
Code

N/, 4
.02 -0.20m m

Dark grey loamy topsoil

4B -1.00m

Light grey & yellow silty clay

-1.40m Ealrotile

Sandy gravel <70mm diameter

Silty gravel

-1.80m

-2.80m

Yellow & grey silty clay with some gravel

-2.80m |

Soft brown yellow silty clay

= Qazg==q
=020
== Qs ==y
=0==0:
e 2= Qs 0aq
) =2Qx0:
1136 == Q=055
| 38 O== Q== O:=
==0==q
O:: Q:: o
s=0==Q
O==0'-'= D=
=Qazg==Q
O==Q=s 2_.
5::6:: O-=;
= Q=05
02202202
= Qo= 0EEq
el o

S.20M  ow o om sy m=p

Grey silty gravel
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Well card

detail

Borelog for well M36/8676

Gridref: M36:70058-29327 Accuracy © 2 (1=high, 5=low)

Ground Level Altitude : 9.27 +MSD

Driller . not known

Drill Method : Rotary/Percussion

Drill Depth :-5.2m  Drill Date ; 9/10/2008

Water
Scale(m) Level Depth(m)

Full Drillers Description

.“LB ’

Environment
Canterbury

Formation
Code

-1 -

WA N Dark grey loamy topsoil
02 -0.20m _‘ m
1 Firm grey silty clay speckled with crange
0.4
0.6
-0.8
-4 -1.00m a
Grey silty clay speckled with orange sandy silt
-1.20m |
Soft blue grey silt with pieces of timber
-2.80m |
Blue grey silt with patches of grey sandy silt
-3.20m
Grey sandy silt
-3.60m | ° Y
Grey gravel
-5.20m

http://ecan.govt.nz/services/online-services/tools-calculators/pages/well-detail.aspx?...  18/10/2011



Well card detail

Borelog for well M36/8672 282 2)
Gridref. M36:69507-29314 Accuracy : 2 (1=high, 5=low) P - ,,?Emironmcnt
Ground Level Altitude : 9.45 +MSD Canterbury
Driller : not known
Drill Method : Rotary/Percussion
Drill Depth : -6m  Drill Date : 9/10/2008
Water Formation
Scale(m) Level Depth(m) Full Drillers Description Code
N Dark Grey loamy topsoil
o2om AT
=== == Grey mottled with yellow silty clay mixed with grey silty
. sand
-1.00m
Grey puggy silt mottied with orange/yellow rust
discoluration
22 220m |
= Grey sandy silt mixed with grey clayey silt. Clay faction
~2.4 increasing
~2.6
28
-3 B3
_I_-3.2
i
_|.-3.6
-3.8
-4 L4 .
4.2
_-4.4
4.6
4.8 -4.80m |
= Grey mottled with orange brown clayey silt with pieces of
s _Ms = timber <100mm diameter
1.-6.2 %
1154 5
+-5.s =
5.8 =
i soom [SEEEESECE
http://ecan.govt.nz/services/online-services/tools-calculators/pages/well-detail.aspx?...  18/10/2011



Well card detail

Borelog for well M36/8673 ‘ ‘
Gridref: M36:69764-29180 Accuracy : 2 (1=high, 5=low) :‘_'.,_?Emlmmmt
Ground Level Altitude : 8.67 +MSD ' Canterbury
Driller : not knawn

Drill Method : Rotary/Percussion

Drill Depth :-6m  Drill Date : 9/10/2008

Water . Formation
Scale(m) Level Depth{m) Full Drillers Description Code

A n Dark grey loamy topsoil
~02 -0.20m _’_-:--Q%-_ £y

Soft light grey, mottled with orangs, silty clay

RN X -1.00m _

Soft light grey silty clay mixed with soft orange silty
clay. Clay content more distict, very soft

220m |

Very soft grey, speckled with orange, silty clay. Mixed
with minor patches of orange/brown coarse sand.

-5.8
:'_ -6.00m

http://ecan.govt.nz/services/online-services/tools-calculators/pages/well-detail.aspx?...  18/10/2011



Well card detail

Borelog for well M36/8674 s
Gridref: M36:69981-29081 Accuracy : 2 (1=high, 5=low) ‘
Ground Level Altitude : 8.51 +MSD

Driller . not known

Drill Method : Rotary/Percussion

Drill Depth : -6m  Drill Date : 9/10/2008

Water
Scale(m) Level Depth(m) Fult Drillers Description
g, ~ m, ~

_Emnvironment
¥ Canterbury

Formation
Code

Dark grey loamy topsoil
0.2 -020m |

Very soft light grey, mottled with orange, silty clay,

0.4 minor patches of rusty brown sand

-0.6

0.8

2 I__2 -2.00m

Very soft blue grey silty clay (pug)

04 -2.40m

Very soft blue grey silty clay with patches of rusty brown
silty clay and occasional pieces of timber

3_8.-3

_’_-3.8
-4 _Ll-4
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Project

Project Number

Title

Rosemerryn Farm Subdivision

224464

Groundwater Levels

CPT1 3.0m Measured down CPT hole
CPT2 Not Recorded
CPT3 Not Recorded
CPT4 2.0m Measured down CPT hole
CPT5 Not Recorded
CPT6 1.9m Measured down CPT hole
CPT7 Not Recorded
CPT8 Not Recorded
CPT9 1.5m Measured down CPT hole
CPT10 Not Recorded Measured down CPT hole
CPT11 Not Recorded
CPT12 1.5m Measured down CPT hole
CPT13 Not Recorded
CPT14 Not Recorded Measured down CPT hole
CPT15 Not Recorded
CPT16 Not Recorded
CPT17 Not Recorded
CPT18 Not Recorded
CPT19 1.0m Measured down CPT hole
CPT20 Not Recorded
CPT21 1.5m Measured down CPT hole
CPT22 0.9m Measured down CPT hole
CPT23 1.4m Measured down CPT hole
CPT24 Not Recorded
CPT25 1.0m Measured down CPT hole
CPT26 Not Recorded
CPT27 Not Recorded
CPT28 Not Recorded
CPT29 0.9m Measured down CPT hole
CPT30 1.5m Measured down CPT hole
CPT31 Not Recorded
CPT32 Not Recorded
CPT33 Not Recorded
CPT34 Not Recorded
CPT35 Not Recorded
CPT36 Not Recorded
CPT37 Not Recorded
TP1 4.0m 2.3m Dark grey soil from 3m
TP2 4.0m
TP3 Not Recorded Dark grey soil from 3m
TP4 4.0m 2.5m Dark grey soil from 2.5m
TPS 2.2m Grey soil from 2.5m
TP6 3.2m Dark grey soil from 2m




TP7 3.5m Dark grey soil from 3m
P9 3.5m Dark grey soil from 3m
TP10 3.3m Dark grey soil from 2.3m
TP13 2.0m Dark grey soil from 3m
TP14 3.7m Dark grey soil from 2m
TP16 1.8m Dark grey soil from 1.65m
TP17 Dark grey soil from 2.8m
TP18 4.0m Dark grey soil from 1.8m
TP19 2.8m 1.7m Dark grey soil from 1.8m
P23 Not Recorded Dark grey soil from 1.7m
TP24 3.8m Dark grey soil from 2m
TP25 2.8m Dark grey soil from 2m

TP48 0.7m & 2.4m Grey soil from 1.1m
TP49 Grey soil from 1.3m

TP50 Not Recorded 2.1m

TP52 2.1m & 2.9m Grey soil from 2.4m
TP53 3.9m Grey soil from 3m
P34 2.3m Grey soil from 2.3m
TP55 4.5m 2.8m Grey soil from 2.8m
TP56 2.6m Grey soil from 3.2m
TP57

TP58 2.7m Grey soil from 2.7m
TP59 2.7m Grey soil from 2.7m
TP60 Grey soil from 2.8m
TP61 3.8m 2.8m Grey soil from 2.8m
TP62 3.6m Grey soil from 2.6m
TP63 3.8m 2.8m Grey soil from 2.8m
TP64 3.6m Grey soil from 2.2m
TP65 3.6m 1.7m Grey soil from 2.2m
TP66 3.5m Grey soil from 2.3m
TP67 Grey soil from 2.6m
TP68 0.6m Grey soil from 2.8m
TP69 3.3m Grey soil from 1.8m
TP70 3.8m 2.1m Grey soil from 2.1m
TP71 2m Grey soil from 1.8m
TP72 0.6m & 1.8m Grey soil from 1.8m
TP73 4.2m 1.3m Grey soil from 2m
TP74 1.5m Grey soil from 2.3m
TP75 Grey soil from 2.2m
TP76 2m Grey soil from 2.4m
TP77 1.3m Grey soil from 2.1m
TP78 1.1m & 2.4m Grey soil from 1.7m
TP79 3.5m 2.7m Grey soil from 2m
TP80 3.6m Grey soil from 2m
TP81 2m Grey soil from 2m

* - Test pitting carried out in intense rainfall event. Therefore seepages from stormwater runoff were evident in the test
pits and the soil samples were typically logged as wet.
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development

Hole No.=CPT1 Water Depth=3 m Magnitude=7.5
Acceleration=0.2g
Shear Stress Ratio Factor of Safety Settlement Soil Description
0 01 5 0(cm) 1
I /////, ITTTTTTT] TTTTTTT] SILT
i//;) HIl  Silty-SAND
3 BEE SAND
FRi
it
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HIff  Silty-SAND
( 1T
L5 SAND
HIH Silty-SAND
fs1= ! S=009cm | [©,% Sandy-GRAVEL & GRAVEL
CRR — CSR fskm== Saturated ~—

Shaded Zone has Liquefaction Potential

Unsaturat., ==

SLS Event

CPT1
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development

Hole No.=CPT1 Water Depth=3 m

Magnitude=7.5
Acceleration=0.34g

Shear Stress Ratio Factor of Safety Settlement Soil Description
0 01 5 0(cm) 10
I e D R TTTT 11T TTITT 1711 SILT
N T Silty-SAND
3 R SAND
Fmrne
Fmrne
Byt u
R
Tk Silty-SAND
L5 SAND
% Tl Silty-SAND
fs1= | S=1.03cm ?D.Q Sandy-GRAVEL & GRAVEL
CRR —— CSR fSim=— Saturated =~ =——

Shaded Zone has Liquefaction Potential

Unsaturat., ==

ULS Event

CPT1
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development

Hole No.=CPT2 Water Depth=2.3 m Magnitude=7.5
Acceleration=0.2g
Shear Stress Ratio Factor of Safety Settlement Soil Description
0 1 01 5 0(cm) 10
\ T f | TTTTTTTT TFTTTTTTT Platic SILT
Silty-SAND
SAND
T Silty-SAND
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_ | —
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§; | Hflll  Silty-SAND
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SLS Event CPT2
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development
Hole No.=CPT2 Water Depth=2.3 m

Magnitude=7.5
Acceleration=0.34g

Shear Stress Ratio Factor of Safety Settlement Soil Description
0 1 01 5 0(cm) 10
\ T i | TTTTTTTT TTTTIITTTT Platic SILT
Silty-SAND
SAND
Silty-SAND
SILT
Platic SILT
— Silty-SAND
'\ — Platic SILT
= ] SAND
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I E————— [> SAND
fSl:g‘ . | S=471cm Sandy-GRAVEL & GRAVEL
CRR —— CSR fSimm=— Saturated =~ =——
Shaded Zone has Liquefaction Potential Unsaturat., =

ULS Event
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development
Hole No.=CPT3 Water Depth=2.5m

Shear Stress Ratio
0

o=

Factor of Safety
01

5

Settlement
0 (cm) 1

Magnitude=7.5
Acceleration=0.2g

Soil Description
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Shear Stress Ratio
0

LIQUEFACTION ANALYSIS

Rosemerryn Residential Development
Hole No.=CPT3 Water Depth=2.5m

Factor of Safety
01

5

Settlement
0 (cm) 10

Magnitude=7.5
Acceleration=0.34g

Soil Description
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Unsaturat.

ULS Event
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development

Hole No.=CPT4 Water Depth=2 m

Shear Stress Ratio
0

1

Factor of Safety

01

Settlement
5 0(cm) 10

Magnitude=7.5
Acceleration=0.2g

Soil Description

;; :
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Hole No.=CPT4 Water Depth=2m

LIQUEFACTION ANALYSIS

Rosemerryn Residential Development

Magnitude=7.5
Acceleration=0.34g

Shear Stress Ratio Factor of Safety Settlement
0 1 01 5 0(cm) 10
I I FTTTTTTTI FTTIET T
\
fsi=1 ! S=4.46cm
CRR — CSR fSim= Saturated = —

Shaded Zone has Liquefaction Potential

Unsaturat. =—

ULS Event

CPT4
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development

Hole No.=CPT5 Water Depth=1.5m Magnitude=7.5
Acceleration=0.2g

Shear Stress Ratio Factor of Safety Settlement Soil Description
0 1 01 5 0(cm) 10
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development
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Rosemerryn Residential Development

Hole No.=CPT11 Water Depth=1.83 m Magnitude=7.5
Acceleration=0.2g

Shear Stress Ratio Factor of Safety Settlement Soil Description
0 1 01 5 0(cm) 10

[

I T TTTTTT] TTTTPTTT] Platic SILT

SILT

Silty-SAND

N

w

N

(]

(2]

~

SILT

SAND

SILT

SAND

T Ot

SILT

Platic SILT

SAND

NTh]
Ll

e e
LA LY

ES
e,

)

o0

{o]
o

Sandy-GRAVEL & GRAVEL

=0

o

fs1=1 \ \ S=4.72cm

V

[ee]

CivilTech Software USA  www.civiltech.com

L =
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ E

©

LiquefyPro

=
o

CRR —— CSR fsim= Saturated =~ ——
Shaded Zone has Liquefaction Potential Unsaturat. =

SLS Event CPT10




o=

LIQUEFACTION ANALYSIS

Rosemerryn Residential Development

Hole No.=CPT11 Water Depth=1.83 m Magnitude=7.5
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Shear Stress Ratio Factor of Safety Settlement Soil Description
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Shear Stress Ratio
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development
Hole No.=CPT32 Water Depth=2.5m
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development

Hole No.=CPT32 Water Depth=2.5m Magnitude=7.5
Acceleration=0.34g
Shear Stress Ratio Factor of Safety Settlement Soil Description
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LIQUEFACTION ANALYSIS

Roemerryn Residental Development

Hole No.=CPT33 Water Depth=2.5m
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LIQUEFACTION ANALYSIS

Roemerryn Residental Development

Hole No.=CPT33 Water Depth=2.5m
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Rosemerryn Residental Delvelopment

Hole No.=CPT34 Water Depth=2.5m Magnitude=7.5
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LIQUEFACTION ANALYSIS

Rosemerryn Residental Delvelopment

Hole No.=CPT34 Water Depth=2.5m Magnitude=7.5
Acceleration=0.34g

Shear Stress Ratio Factor of Safety Settlement Soil Description
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Hole No.=CPT35 Water Depth=1.8 m

Rosemerryn Residential Development

Magnitude=7.5
Acceleration=0.2g
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Shear Stress Ratio Factor of Safety Settlement Soil Description
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development
Hole No.=CPT35 Water Depth=1.8 m

Magnitude=7.5
Acceleration=0.34g
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Rosemerryn Residential Development
Hole No.=CPT36 Water Depth=1.8 m
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development
Hole No.=CPT36 Water Depth=1.8 m

Magnitude=7.5
Acceleration=0.34g
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development
Hole No.=CPT37 Water Depth=2.1m

Magnitude=7.5
Acceleration=0.2g

Shear Stress Ratio Factor of Safety Settlement Soil Description
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LIQUEFACTION ANALYSIS

Rosemerryn Residential Development
Hole No.=CPT37 Water Depth=2.1m

Magnitude=7.5
Acceleration=0.34g

Shear Stress Ratio Factor of Safety Settlement Soil Description
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LIQUEFACTION ANALYSIS

Rosemerryn Farm

Hole No.=CPT38 Water Depth=2 m

Shear Stress Ratio
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LIQUEFACTION ANALYSIS

Rosemerryn Farm

Hole No.=CPT38 Water Depth=2 m

Shear Stress Ratio
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LIQUEFACTION ANALYSIS

Rosemerryn Farm

Hole No.=CPT39 Water Depth=2 m Magnitude=7.5
Acceleration=0.2g
Shear Stress Ratio Factor of Safety ~ Settlement
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Rosemerryn Farm

LIQUEFACTION ANALYSIS

Hole No.=CPT39 Water Depth=2 m Magnitude=7.5
Acceleration=0.34g
Shear Stress Ratio Factor of Safety ~ Settlement
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Rosemerryn Farm

LIQUEFACTION ANALYSIS

Shaded Zone has Liquefaction Potential
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Hole No.=CPT40 Water Depth=2 m Magnitude=7.5
Acceleration=0.2g
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Rosemerryn Farm

LIQUEFACTION ANALYSIS

Shaded Zone has Liquefaction Potential
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Geotechnical Certification




Statement of Professional Opinion on the Suitability of Land for
Building Construction

ISSUED BY': Aurecon NZ Limited
(Engineering firm or suitably qualified Engineer)
TO: Fulton Hogan Land Development Limited
(Owner/Devel oper)

TO BE SUPPLIED TO: Selwyn District Council

(Territoria authority)
IN RESPECT OF: Stage 3 to 6 Rosemerryn Subdivision
AT: Lot 26 DP 432078, Lincoln, Christchurch

(Address)

I, Dr Jan Kupec, (Geotechnical Engineer)
on behaf of Aurecon NZ Limited
(Engineering firm)
hereby confirm that:

1. | am a suitably qualified and experienced Geotechnical Engineer and was retained by the
owner/devel oper as the Geotechnical Engineer on the above devel opment.

2. The extent of my inspections, and the results of all tests carried out are as described in the
geotechnical report Geotechnical Assessment Report, Rosemerryn Farm Stage 3 to 6, Fulton Hogan
Land Development Ltd, Rev3, dated 23 May 2012.

3. In my professional opinion, not to be construed as a guarantee, | consider that:
(a) The completed works give due regard to land slope and foundation stability considerations.

(b) The original ground not affected by filling and the filled ground are suitable for the construction of
a development/subdivision and are not subject to erosion, subsidence or dlippage in accordance with
the provisions of Section 106 of the Resource Management Act 1991 provided that:

(i) The recommendations made in the Aurecon Report Geotechnical Assessment Report, Rosemerryn
Farm Sage 3 to 6, Fulton Hogan Land Devel opment Ltd, Rev3, dated 23 April 2012 are followed.

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

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

6. The geotechnical engineering firm issuing this statement holds a current policy of professional
indemnity insurance of no less than $250,000.

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



yd ./ A
[ ek 23 May 2012
(Signature of Engineer) (Date)

Qualifications and experience:

PhD, MSc, canding, MIPENZ, CPEng(Geotechnical & Project Management), IntPE




