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RCL Homestead Bay Ltd

Attention: Dan Wells

Request for Further Information - Homestead Bay
Lot 12 DP 364700

Dear Dan,

1 General
In accordance with your request I have reviewed the request for further information (RFI)
received with respect to development in Lot 12.  The required information is outlined in the
Fast Track Panel document ‘Request for Further Information Homestead Bay [FTAA-2506-
1071].  The geotechnical aspects of the RFI are concerned with the liquefaction risk in Lot
12.

It is understand the developer (RCL Homestead Bay Ltd) is proposing infrastructure
(Reservoir and water treatment structures) at the eastern end of Lot 12 only, as shown on
Figure 1.1 below.  Development is not proposed in other areas of Lot 12.

Figure 1.1:  Lot 12 proposed infrastructure location.

To provide context with respect to the RFI a review of the geological model at the eastern
end of Lot of Lot 12 is relevant and a summary is provided in Section 2 below.
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2 Geological Model for the eastern area of Lot 12
Investigations have been undertaken across the eastern end of Lot 12 and the wider areas
to the north and south.  The investigations comprise test pits, cone penetrometer tests,
boreholes and mapping of surface exposures. The investigations immediately to the south
form part of the recent Lot 8 Homestead Bay development proposal.

Figure 1, Appendix A, shows the extent of investigations undertaken and notes have been
added to provide further guidance.

From the investigations a ground model has been determined and a sketch geological
cross-section through the eastern end of Lot 12 is provided as Figure 2, Appendix A.

The ground model in the proposed reservoir structure location (noted on the RFI as Lot 12 -
north), is shown to comprise:

· ~ 0.2 m of Topsoil, overlying;
· 0 – 1.3 m of Colluvium (in very localised areas), overlying;
· 0 – 0. 9 m of Outwash Gravel (in very localised areas), overlying;
· Glacial Till (base at depth, not confirmed).

The site investigation data, test pits and surface mapping, for the reservoir location are
provided in Appendix B.

The ground model in the proposed water treatment plant location (noted on the RFI as Lot
12 – south), is shown to comprise.

· ~ 0.2 m of Topsoil, overlying;
· Fill, varying depths from 0 to approximately 3 m (estimated),
· 6.0 to 10.0 m of Alluvial Fan deposits, overlying;
· Glacial Till (base at depth, not confirmed).

Borehole BH-P8 and CPT 2, 3 and 4 located immediately adjacent to the proposed water
treatment plant are provided in Appendix C.

3 Relevant Points from the Ground Model.
The proposed water and wastewater treatment plant and reservoirs are at RL’s of
approximately 390 m and 405 m which is significantly above historic lake levels and
associated deposits of fine grained sediments.  The sites are located in a historic glacial
environment with more recent alluvial deposition overlying the glacial deposits in some
areas.  This general ground model is observed in the investigations undertaken.

Investigation data shows Glacial Till is present close to the surface in the reservoir location
and at depths of up to approximately 10 m below the treatment plant.  This ground model
can also be seen in the investigations completed a short distance to the south in the north
eastern corner of Lot 8, and to the north in the Jacks Point residential area.  Glacial till is
also exposed at the surface adjacent to the reservoir and less than 100 m north of the
proposed treatment plant.
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6 Responses to the Further Information Request
Responses to the specific requests for information are provided below.

QLDC RFI:

Geosolve Response to 16 and 17:

See the geotechnical investigation data provided in Appendix B which confirms Glacial till is
present in the proposed reservoir area.

QLDC RFI:

Geosolve Response to 18:

a)  The log for CPT4 is provided in Appendix C. Due to presence of dense glacial till at
relatively shallow depths extending cone penetrometer testing to depths of 20-30 m is not
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considered practical. The log for Borehole BH-P8 provides a summary of the ground model
to 30 m.

b) Agreed.

c) CPT 1 is located over 1 km to the west of the proposed infrastructure and therefore the
ground conditions and liquefaction hazard in this area is not considered to be relevant to
the proposal.

d) The drill hole was undertaken for water monitoring purposes and SPT testing was not
undertaken.  The core was made available to Geosolve and a geotechnical log and core
photographs are provided in Appendix C.  Refusal of the CPTs on dense glacial till or coarse
granular layers in the overlying alluvial deposit is indicated by the drill core.

QLDC RFI:

Geosolve Response to 19:

CPT investigation to depths of 20-25 m is not considered practical as glacial till is present
at relatively shallow depths.  Glacial Till is dense and is expected to restrict CPT depths.

The borehole allows the soil profile to be determined to a depth of 30 m in the water
treatment facility location.  No SPTs are available, however Glacial Till has been identified.
Based on the borehole Geosolve consider that CPT4, which reached 11 m, is highly likely to
have refused on the top surface of the till.   This behaviour was also observed in the north
eastern area of Lot 8.  Liquefaction analysis of CPT4 therefore provides a reasonable
representation of the liquefaction risk with glacial till below acting as a lower limit.

Deep investigations in the reservoir location are not considered to be required due to the
shallow depth to glacial till.

QLDC RFI:

Geosolve Response to 20:

Geosolve have undertaken 4 specific deep investigations and multiple test pits across the
infrastructure area in various stages.  Wider data and surface mapping has also been
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utilised to determine the geological model, see Figures 1 and 2, Appendix A, which shows
the nearby investigation locations, mapped exposures and interpretation.   Based on this
data adequate characterisation of the ground conditions is considered to have been
presented, as discussed above.  Geosolve consider the assessment to be equivalent to a
Level C detailed area wide assessment with respect to the eastern area of Lot 12 and the
proposed infrastructure locations.

QLDC RFI:

Geosolve Response to 21:

Based on the liquefaction assessment Geosolve consider the liquefaction vulnerability to
be Medium.  This is based on the following:

· Liquefaction settlements of 50 mm have been calculated for a 1/500 year event.
· Differential settlements are expected to be Less than 50 mm, but may be 25 mm;
· No lateral spread is expected.
· The calculated liquefaction for a 100 year event is <10 mm, which is considered to be none

to minor.
· Larger seismic events (1/2500 yr) result in relatively minor incremental settlement.

QLDC RFI:

Geosolve Response to 22

The site is assessed to have a medium liquefaction vulnerability.

Suitable mitigations for an Importance Level 4 structures include:

· Pile foundations that bear on the Glacial Till at depth.
· Stone columns.
· Geogrid reinforced engineered fill rafts.
· Structural engineered considerations
· A combination of the above measures.
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The above mitigations will be considered at detailed design and will be address through the
building consent process.

QLDC RFI:

Geosolve Response to 23 and 24:

Development is currently not proposed in the western area of Lot 12, where CPT 1 has been
undertaken.  The location of CPT 1 is > 1 km from the proposed infrastructure in the eastern
area of the site and Geosolve therefore consider the liquefaction risk in the area of CPT 1 is
not directly relevant to the current development proposal.

7 Conclusion
In conclusion I consider the levels of investigation and assessment undertaken with
respect to the liquefaction risk, and the proposed infrastructure in Lot 12, is appropriate for
a resource consent, and the ground model is sufficiently well understood.  I am confident
there is a feasible and practical engineering design that will satisfactorily manage the
liquefaction risk.   Finalisation of the design can be determined as part of the detailed
assessment associated with the building consent process.



Request for Further Information - Homestead Bay GeoSolve Ref: 220556.03
Lot 12 DP 364700 November 2025
This report may not be read or reproduced except in its entirety Page 8 of 12

8 Applicability
This document has been prepared for the use of our client, RCL Homestead Bay Limited,
with respect to a particular brief and on the terms and conditions agreed with our client. It
may not be used or relied on (in whole or part) by anyone else, or for any other purpose or in
any other contexts, without our prior review and written agreement.

Yours faithfully,

Paul Faulkner
Principal Engineering Geologist
GeoSolve Limited
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Appendix A:
· Figure 1: Site Investigation Summary
· Figure 2: Sketch Geological Cross Section



Figure 1. Site investigation Plan for the eastern area of Lot 12, and the north eastern corner of Lot 8.

Geosolve Reference 220556.03.   November 2025.

Not to scale





Request for Further Information - Homestead Bay GeoSolve Ref: 220556.03
Lot 12 DP 364700 November 2025
This report may not be read or reproduced except in its entirety Page 10 of 12

Appendix B:
Proposed Reservoir Location Investigation data

· 2020 Test Pit Plan and test pit logs
· 2022 Test Pit Plan and test pit logs
· Mapped soil exposure.
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829 Frankton Road, Frankton Marina
PO Box 1780, Queenstown 9300

queenstown@geosolve.co.nz

DUNEDIN
CROMWELL
QUEENSTOWN
WANAKA

GeoSolve Ref: 190214
25 March 2022

RCL Queenstown PTY Ltd

Attention: Dan Wells

Geotechnical Investigation and Reporting
Lot 12 DP 364700, Hanleys Farm Borrow Area

Dear Dan,

1 Introduction
This geotechnical assessment for the proposed earthworks located at Lot 12 DP 364700
has been completed as ongoing work and a variation for RCL Queenstown PTY Ltd,
GeoSolve reference 190214, dated 5 June 2019.

It is understood that earthworks are proposed to extract granular material for the purpose
of constructing approved stages of the Hanley’s Farm residential subdivision development.

2 Site Description
The site is located immediately south of the Jacks Point subdivision and is accessed from
the east via State Highway (SH6) and Maori Jack Road to the west. The proposed borrow
area is located in the north-eastern portion of the site on the grassed slopes below Jacks
Point. The south facing slope is approximately 20 m high and slopes at angles between 10
and 20 degrees.  The area of assessment is shown on the attached site plan.

3 Subsurface Conditions
An engineering geological site appraisal has been undertaken with confirmatory subsurface
investigations.  GeoSolve Ltd visited the subject property on 18 March 2022, undertaking
geotechnical investigations comprising six test pits which were advanced to a maximum
depth of 5.3 m.

The test pit investigation revealed the ground conditions consist of surficial topsoil and
localised colluvium soils overlying dense, SAND with some gravel (glacial till) to at least the
base of the 4.7 to 5.3 m deep test pits.  The thickness of the glacial till is unknown and is
expected to be underlain by schist bedrock.

The regional groundwater table was not encountered in the test pits and is expected to lie
below the proposed excavation levels. No groundwater seepages were observed in the test
pits.

Full detailed test pit logs and their locations are attached.

































Photograph 2B:  Glacial Till
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Appendix C:
Proposed Reservoir Location Investigation data

· Borehole BH-P8 log and photographs
· Logs for CPT 2, 3 and 4.















Key Photographs BH P8

Photograph 3B - Drill core at 6.0 m depth, Glacial Till like, suggesting transitional depositional
process of alluvial fan, glacial outwash and re-working glacial till and reworked deposits.



Photograph 4B - Drill core at 10.8 m depth, Glacial Till



Photograph 5B:  Drill core at approximately 14 m depth, Glacial Till.



D
e
p
th

 h
a
s 

b
e
e
n
 c

o
rr

e
ct

e
d
 f
o
r 

in
cl

in
a
tio

n

D
e
p
th

 h
a
s 

b
e
e
n
 c

o
rr

e
ct

e
d
 f
o
r 

in
cl

in
a
tio

n

15 30

Measured CPT Log

0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10 1.15

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

D
e
p
th

 (
m

)

Test Name: CPT-02
D

e
p
th

 (
m

)

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 0 10

Dissipations - - - - -

Job Number: 250859

Incl. (°)Temp (°C)

Date: 7/10/2025

3.48Depth (m):

000865Cone Ref:

qc (MPa)

fs (MPa)

u2 (MPa)

Termination: High cone end resistance

ISO 22476-1:2012 CETANZ TG6Standard:

Jacks PointProject:

Client: Geosolve Ltd

Remarks: Field water measurement: Measured after testing, depth: 1.25 m

Report Created: 8/10/2025 1:47:56 PM, Page 1 of 1

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24



D
e
p
th

 h
a
s 

b
e
e
n
 c

o
rr

e
ct

e
d
 f
o
r 

in
cl

in
a
tio

n

D
e
p
th

 h
a
s 

b
e
e
n
 c

o
rr

e
ct

e
d
 f
o
r 

in
cl

in
a
tio

n

2 4 6 8

Calculated CPT Log

0.25 0.50 0.75 1.00

5 10 15 20 25 30 35 40 45

D
e
p
th

 (
m

)

Test Name: CPT-02
D

e
p
th

 (
m

)

u0 - - -

Job Number: 250859

SBTRft(%)

Date: 7/10/2025

qt (MPa)

fs (MPa)

u2 (MPa)

Jacks PointProject:

50 100 150 350 400 450 30 35 40 45 10 20 30 400.0 0.5 1.0 1.5 2.0

Dr (%) Φ' N60SBTn
Ic

2 4 6 8
Icn

100 200 300 400 0 0.4 0.8

Qtn Bq

16 18 20 22

γ (kg/m3)

100 200 300 400

Vs  (m/s)

100 200 300 400

M (MPa)

100 200 300 400

G0 (MPa) E (MPa)

100 200 300 400Su (kPa)

10 20 30 70 80 90

2 4 6 8

Dense sand to gravelly sand7

Stiff sand to clayey sand8

Stiff fine-grained9

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Silt mixtures: clayey silt & silty clay41 Sensitive fine-grained

3 Clays: clay to silty clay

Clay - organic soil2

Report Created: 8/10/2025 1:47:56 PM, Page 1 of 2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Nkt 15

Water level 1.25 m
Measured



CPT Details Test Name: CPT-02

Job Number: 250859

CPT Formulas

0.00

WGS84 (deg): -45.082791,  168.756964

Elevation (m): Unknown

Jacks Point 9371, New ZealandJacks Point Location:Project:

Location method:

Elevation datum:

Handheld GPS

0Start length (m):

General Information

Ground InvestigationContractor:

ISO 22476-1:2012Standard:

Pagani 02Rig details:

Test type:

Rig setup variation:

High cone end resistanceTermination reason:

Test Setup

000865Cone ID:

Cone class:

10cm2 CompressionCone type:

Pre-Drill (m):

Manufacturer:

Calibration date:

3.48Termination depth:

1.25Ground water level:

U2 Grease Slot

0.79Cone area ratio:

0.07Sleeve offset:

0Sleeve area ratio:

Filter type:

Silicone greaseSaturation method:

Test Result

MeasuredWater level origin:

BentoniteBackfill:

Observations and
materials
encountered:

Test catagory:

Corrections applied:

Brendon LemmOperator name:

Manager name:

Deviations:
Interuptions:

Deviations and
interuptions:

Date: 7/10/2025 11:00:32 AM

Corrected cone resistance:

Friction ratio:

Calculated using qnet and Rf for the Robertson’s 2010 non-normalised CPT soil behaviour chart using zone equations defined
by P.W. Mayne in “Evaluating effective stress parameters and undrained shear strength of soft-firm clays from CPT and
DMT” 2016

Non-normalised soil behaviour type
(SBT):

Soil behaviour type index, (used for
non-normalised SBT) :

Refined normalised cone resistance:

Normalised soil behaviour type index:

Friction ratio:

Normalised pore pressure:

Calculated using Qtn and Fr for the Robertson’s 2010 normalised CPT soil behaviour chart using zone equations defined by
P.W. Mayne in “Evaluating effective stress parameters and undrained shear strength of soft-firm clays from CPT and DMT”
2016

Normalised soil behaviour type
(SBTn):

Undrained shear strength (su):

Relative density (Dr ):

Friction angle (Φ'):

Estimated SPT N60:

Small strain shear modulus (G0):

Estimated shear wave velocity (Vs):

Constrained modulus (M):

Youngs modulus (Es):

Zero Readings

kPa Initial zeros Final zeros Final difference Clean zeros Clean difference

Cone resistance 21,608.10 21,591.80 -16.32 - -

Sleeve friction 255.10 254.60 -0.45 - -

Pore pressure 2,991.30 2,978.70 -12.67 - -
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CPT Details Test Name: CPT-03

Job Number: 250859

CPT Formulas

0.00

WGS84 (deg): -45.083784,  168.756655

Elevation (m): Unknown

Jacks Point 9371, New ZealandJacks Point Location:Project:

Location method:

Elevation datum:

Handheld GPS

0Start length (m):

General Information

Ground InvestigationContractor:

ISO 22476-1:2012Standard:

Pagani 02Rig details:

Test type:

Rig setup variation:

High cone end resistanceTermination reason:

Test Setup

000865Cone ID:

Cone class:

10cm2 CompressionCone type:

Pre-Drill (m):

Manufacturer:

Calibration date:

4.05Termination depth:

Ground water level:

U2 Grease Slot

0.79Cone area ratio:

0.07Sleeve offset:

0Sleeve area ratio:

Filter type:

Silicone greaseSaturation method:

Test Result

UnknownWater level origin:

BentoniteBackfill:

Observations and
materials
encountered:

Test catagory:

Corrections applied:

Brendon LemmOperator name:

Manager name:

Deviations:
Interuptions:

Deviations and
interuptions:

Date: 7/10/2025 11:47:58 AM

Corrected cone resistance:

Friction ratio:

Calculated using qnet and Rf for the Robertson’s 2010 non-normalised CPT soil behaviour chart using zone equations defined
by P.W. Mayne in “Evaluating effective stress parameters and undrained shear strength of soft-firm clays from CPT and
DMT” 2016

Non-normalised soil behaviour type
(SBT):

Soil behaviour type index, (used for
non-normalised SBT) :

Refined normalised cone resistance:

Normalised soil behaviour type index:

Friction ratio:

Normalised pore pressure:

Calculated using Qtn and Fr for the Robertson’s 2010 normalised CPT soil behaviour chart using zone equations defined by
P.W. Mayne in “Evaluating effective stress parameters and undrained shear strength of soft-firm clays from CPT and DMT”
2016

Normalised soil behaviour type
(SBTn):

Undrained shear strength (su):

Relative density (Dr ):

Friction angle (Φ'):

Estimated SPT N60:

Small strain shear modulus (G0):

Estimated shear wave velocity (Vs):

Constrained modulus (M):

Youngs modulus (Es):

Zero Readings

kPa Initial zeros Final zeros Final difference Clean zeros Clean difference

Cone resistance 21,602.70 21,624.40 21.76 - -

Sleeve friction 255.20 254.90 -0.26 - -

Pore pressure 2,977.20 2,980.20 2.95 - -
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Termination: High cone end resistance

ISO 22476-1:2012 CETANZ TG6Standard:

Jacks PointProject:

Client: Geosolve Ltd

Remarks: Field water measurement: Unknown, depth: 11.05 m
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CPT Details Test Name: CPT-04

Job Number: 250859

CPT Formulas

0.00

WGS84 (deg): -45.083086,  168.755440

Elevation (m): Unknown

Jacks Point 9371, New ZealandJacks Point Location:Project:

Location method:

Elevation datum:

Handheld GPS

0Start length (m):

General Information

Ground InvestigationContractor:

ISO 22476-1:2012Standard:

Pagani 02Rig details:

Test type:

Rig setup variation:

High cone end resistanceTermination reason:

Test Setup

000865Cone ID:

Cone class:

10cm2 CompressionCone type:

Pre-Drill (m):

Manufacturer:

Calibration date:

11Termination depth:

Ground water level:

U2 Grease Slot

0.79Cone area ratio:

0.07Sleeve offset:

0Sleeve area ratio:

Filter type:

Silicone greaseSaturation method:

Test Result

UnknownWater level origin:

BentoniteBackfill:

Observations and
materials
encountered:

Test catagory:

Corrections applied:

Brendon LemmOperator name:

Manager name:

Deviations:
Interuptions:

Deviations and
interuptions:

Date: 7/10/2025 12:36:19 PM

Corrected cone resistance:

Friction ratio:

Calculated using qnet and Rf for the Robertson’s 2010 non-normalised CPT soil behaviour chart using zone equations defined
by P.W. Mayne in “Evaluating effective stress parameters and undrained shear strength of soft-firm clays from CPT and
DMT” 2016

Non-normalised soil behaviour type
(SBT):

Soil behaviour type index, (used for
non-normalised SBT) :

Refined normalised cone resistance:

Normalised soil behaviour type index:

Friction ratio:

Normalised pore pressure:

Calculated using Qtn and Fr for the Robertson’s 2010 normalised CPT soil behaviour chart using zone equations defined by
P.W. Mayne in “Evaluating effective stress parameters and undrained shear strength of soft-firm clays from CPT and DMT”
2016

Normalised soil behaviour type
(SBTn):

Undrained shear strength (su):

Relative density (Dr ):

Friction angle (Φ'):

Estimated SPT N60:

Small strain shear modulus (G0):

Estimated shear wave velocity (Vs):

Constrained modulus (M):

Youngs modulus (Es):

Zero Readings

kPa Initial zeros Final zeros Final difference Clean zeros Clean difference

Cone resistance 21,608.10 21,624.40 16.32 - -

Sleeve friction 255.70 255.10 -0.58 - -

Pore pressure 2,978.40 2,978.30 -0.1 - -
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Liquefaction results for CPT4
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