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1 Introduction

i 1 | General

This report presents the results of geotechnical investigations carried out by GeoSolve Ltd in order to
determine subsoil conditions and provide geotechnical inputs for a potential commercial
development at 143-193 Moray Place, Dunedin.

Figure 1.1 - Site photo, 1432-193 Moray Place (Source: Google Street View)

The investigations detailed in this report were carried out for Dunedin City Council in accordance
with GeoSolve Ltd’s proposal dated 22 September 2016, which outlines the scope of work and
conditions of engagement.

We understand that the proposed development is for a potential hotel complex on the above sites
and that several proposals are under consideration.

As no development plans are available, this investigation and report is general in nature and is
intended to provide potential developers and their advisors a general overview of the ground
conditions at the site. Additional investigations will be required as part of the detailed design of any
scheme proposed.

No geotechnical assessment of the data has been carried out and no geotechnical recommendations
are provided as the development plans are not defined.

We note that 62 York Place is also potentially part of the hotel development site. A separate report
is provided for this site because it may not be applicable to all potential development proposals. The
data from that site has been included in the geological cross sections in this report.

2 Geotechnical Investigations

GeoSolve have supervised seven machine boreholes (BH) with Standard Penetration Testing (SPTs)
on site from 18-27 October 2016 comprising BH3-8. Note that BH7 was planned but not carried out
due to time and budgetary constraints.

Investigation depths for each BH ranged from 7.60-21.28 m in total. BH logs and preliminary cross
sections are attached at the end of this report.

An initial desktop review of existing information on the GeoSolve, DCC and Otago Regional Council
databases has also been carried out.

143-193 York Place GeoSolve ref: 160658
Dunedin City Council November 2015
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3 Subsurface Conditions
3.1 Geological Setting

3l Regional Geology

The geology of the Dunedin area is dominated by volcanic rock types of basaltic to andesitic
composition that were intruded through pre-existing marine sediments during Miocene times.
Extensive volcanism at that time produced lava flows and bedded volcanoclastic materials were
widely distributed by eruptions.

More recently (Pleistocene times), the hills of Dunedin have been extensively mantled by windblown
loess to depths of up to several metres. Watercourses and tidal embayments such as Otago Harbour
have locally deposited alluvial, estuarine and marine deposits and generally modified the volcanic
landscape by deep incision and sedimentation. Fill and refuse has been placed locally during post-
settlement times. Landslips have occurred on steeper hillsides particularly where springs emerge or
where fills have been placed.

3.1.2 Seismicity

Dunedin has traditionally been considered to have lower than average seismic activity when
compared to other areas in New Zealand, however nearby active faults are known and strong
shaking is certain to occur periodically.

McCahon et al* states that the earthquake hazard in Dunedin is dominated by relatively infrequent
moderate to large earthquakes (magnitude up to My, 7.5) in eastern Otago, and large to very large
earthquakes in the much more seismically active Fiordland and Westland regions.

The nearest active faults with demonstrated Late Quaternary movement history are the Green Island
Fault and the Akatore Fault. The Green Island Fault is currently considered to be the cause of the 1974
earthquake that caused damage in Dunedin. It is mapped approximately 5km to the south of the
subject site, but its projection is believed to continue through South Dunedin and may run northeast
up the harbour in which case it would pass within about 4km of the site. The Akatore Fault has also
been projected beneath South Dunedin; the nearest mapped trace of the fault is truncated about 6km
southwest of the site, but the fault likely continues beneath South Dunedin and may run northeast up
the harbour as well. Sheared fault rocks have been identified in recent drilling near Portsmouth Drive
indicating continuation of fault traces up the harbour is very probable.

It should be noted the fault terminations shown on fault trace maps are often approximations (owing
tolack of data) and the presence of other active faults may be unknown because they may be obscured
by overburden soils. Both of these faults are likely to be capable of generating magnitude 7.5
earthquakes in Dunedin. Other known faults that have some potential to cause strong shaking in
Dunedin are the Titri Fault and the North Taieri Fault, located roughly 9km and 15km southwest/west
of the site, respectively.

The above faults are not included in Table 3.6 of NZS 1170.5:2004 as major faults requiring near fault
factors when assessing structural design actions. Recent events in Canterbury have highlighted the
issue that previously unidentified faults may be very significant factors in the actual future risk
applying to any particular site.

1 McCahon, I.F., Yetton, M.D., Cook, D.R.L. (1993). The Earthquake Hazard in Dunedin. EQC report 91/56.

143-193 York Place GeoSolve ref: 160658
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Strong ground shaking throughout the South Island is likely to be associated with a rupture of the
Alpine Fault, located along the West Coast of South Island. There is a high probability an earthquake
with an expected magnitude of over 7.5 will occur along the Alpine Fault within the next 50 years.

Average return periods for shaking intensity are: MM 7 = 100 years, MM 8 = 450 years and MM 9 =
>2,500 years. The most recent major earthquake to affect Dunedin occurred in 1974 and produced
damage consistent with MM 7 intensity.

3.2 Stratigraphy

An engineering geological model for the site is shown in the cross section appended at the end of
this report. More detailed geotechnical description of soils is provided in the attached borehole logs.

Published geological mapping and reporting (Benson, 1968) indicates that the site is likely to be
underlain Dunedin Volcanic Group rock, possibly overlain by loess/colluvium. Localised man-made
fill soils or alluvial channels are also reported in the vicinity

The generalised subsoil profile at the site comprises a surficial uncontrolled fill layer overlying
gravelly and silty slopewash soils.

Uncontrolled fill generally comprised firm or medium dense gravelly SILT and sandy GRAVEL up to
1.5 m in thickness.

The slopewash soils are composed of firm silty CLAY and clayey SILT, locally with some gravel and
cobbles. Due to the observed variability within these soils and the lack of shear surfaces or
slickensides, these units are inferred to be an accumulation of soils derived from erosion and mass
wasting further upslope. The thickness of the slopewash unit also increases in thickness with
decreasing elevation on the slope (approximately 3 m near the top compared to 6.5m near the
base), typical of a debris fan morphology.

These deposits are underlain by extremely to highly weathered basaltic and basanitic bedrock of the
Dunedin Volcanic Group. SPT refusal was generally reached within these units.
3.3 Groundwater

The local water table was observed at approximately 4.00-4.15 m below ground level in BH3 and
BH6 and was not obhserved in any other BHs.

Groundwater levels across the site will need to be confirmed by detailed investigation and design.
Piezometers for the purposes of groundwater monitoring have been constructed in BH3, BH5 and
BH7(8) to full depth. All other BHs were backfilled upon completion.

143-193 York Place GeoSolve ref: 160658
Dunedin City Council November 2016
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4 Conclusions and Recommendations

The generalised subsoil profile at the site comprises a surficial uncontrolled fill layer
overlying slopewash deposits, with volcanic rock underlying the site at moderate depth.

e The local water table was observed at approximately 4.00-4.15 m below ground level in
BH3 and BH6 and was not observed elsewhere.

Further subsurface investigations and geotechnical analysis of earthworks and foundation
proposals is required at detailed design stage.

143-193 York Place

GeoSolve ref: 160658
Dunedin City Council

November 2016
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5 Applicability

This report has been prepared for the benefit of Dunedin City Council with respect to the particular
brief given to us and it may not be relied upon in other contexts or for any other purpose without
our prior review and agreement.

This report does not provide a detailed geotechnical investigation and assessment of the site and
additional investigations and assessment will be required for specific developments on the site.

Please do not hesitate to contact the undersigned if we can provide any assistance at a later stage of
the project.

Report prepared by: Reviewed and authorised for GeoSolve Ltd by:

L2 CGainstord CEMad e AL

David Gainsford Colin Macdiarmid
Engineering Geologist Senior Geotechnical Engineer
/

70 Macandrew Road, PO Box 2427, South Dunedin 9044, ph 03 466 402

143-193 York Place GeoSolve ref: 160658
Dunedin City Council November 2016
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Appendix A: Site Plan & Cross-sections
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Appendix B: Site Borehole Logs
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