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Figure 1: Site Location Plan (Image supplied by Woods) 

 

2.2 Landform 
The current general landform, together with associated features located within and adjacent to the site is 
presented on the attached Geotechnical Investigation Plan as shown in Drawing 01. 

The site is situated on an elevated terrace feature which grades gently from approximately RL31.5m 
(NZVD2016) along the southeastern boundary to approximately RL13.5m along the northwestern boundary. 
Immediately beyond the northeastern boundary, the landform grades moderately to steeply down to a board 
valley at approximately RL12m to RL10m. The escarpment is typically 7m to 10m high with slope gradient of 
between 20 and 45 degrees. The steeper slope gradients appear to the attributed to historic earthworks 
associated with the formation of accessways and platforms in the property downslope of the proposed 
development.    

The landform to the west is generally near level to gently sloping with similar elevations to the proposed 
development area.  

The nearest body of water is the Karamu Stream, located approximately 1.3km to the west of the site, which is 
situated at approximately RL3.0m. The Tukituki River is a large river and is located approximately 1.5km to the 
east of the site and is situated at approximately RL10.0m.  

A series of ephemeral watercourses were observed on the board valley at the toe of the eastern escarpment. 
During our site walkover these were either dry or had localised areas of ponding water, indicating these are 
likely to be controlled by surface water flows.   



https://retrolens.co.nz/
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Results show the requisite FoS under prevailing long term and transient elevated groundwater conditions are 
achieved at a setback equivalent to a 1(V):2(H) projection line from the toe of the slopes. Requisite FoS were 
not achieved on the downslope side of this projection line.   

Under ULS seismic loading, based on the yield accelerations presented in Table 5 above, seismic displacements 
are predicted to be less than 50mm upslope of the 1(V):2(H) setback, with this decreasing to 25mm upslope of 
the 1(V):2.2(H) setback. Displacements in the order of 50mm are likely to require specific foundations design, 
with displacements less than 25mm considered minor and need not be considered in future foundation design.  

Based on the results of our stability assessment detailed above, building restriction lines (BRLs) have been 
nominated for the site, as described in Section 7.1 below.  

6.6 Load-Induced Settlement 
Load induced settlement occurs in soils that are subject to static loading (e.g., by fill and/or building loads) 
where the magnitude of settlement is governed by the soil stiffness and the load applied. 

The soils encountered beneath the site generally comprise dense to very dense silty sand/sand underlain by 
dense to very dense gravels, which are not considered to be prone to significant or excessive static settlements 
under typical residential development loads. 

Provided the recommendations outlined in Section 6.4 below are followed, the risk of excessive static 
settlements across the proposed development is considered to be low and should comply with the maximum 
differential settlement criteria of 25mm over 6m under the serviceability limit state scenario as recommended 
in Appendix B of Section B1VM4 of the NZ Building Code. 

7.0 GEOTECHNICAL RECOMMENDATIONS 

7.1 Slope Stability Management  
The natural escarpments that will remain to the east of the proposed development provide inadequate slope 
stability factors of safety and therefore, an appropriate setback from the crest of those escarpments to any 
future building will be required. 

Slope stability analyses results show that the distance from the crest of the slope to where the requisite factors 
of safety are achieved equates to a projection line gradient of 1 (V):2.2(H) from the toe of the steep escarpment 
section.  

Building Restriction Lines (BRLs) have been identified on Drawing 01 based on the 1 (V):2.2(H) projection line 
(with setback distances varying depending on the height of slopes). If cuts/fills of >1.0m are proposed in 
proximity to a BRL, then the 1(V):2.2(H) projection line may need to be reassessed and BRL shifted to tie in with 
design levels. The location of the BRLs will be confirmed in a Geotechnical Completion Report (GCR) at the 
completion of earthworks.  

All structures requiring building consent must be located entirely upslope of the BRL (unless supported by 
further geotechnical investigation and/or assessment by a Chartered Professional Geotechnical Engineer).  This 
may include:  

• Piling that part of the structure beyond the BRL. 
• Lowering ground existing ground profile, which in turn would move the BRL close to the crest of the 

slope. 
• Providing physical land protection works, such as a barrier pile wall. 
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• For internal roads and pavements, CBR values of between 12% and 20% are anticipated for the natural 
soils and engineered fills across the site. 

• Specific Design Zone for services will be applied at the completion of the development, restricting building 
foundations within 45 degree zones of influences from pipe inverts. 

• It is recommended that the base and walls of the proposed stormwater dry basin are lined with an engineer 
approved synthetic liner or low permeability cohesive fill capping layer to prevent seepage and adverse 
instability. The design of the dry basin and associated discharge infrastructure must be subject to specific 
geotechnical assessment and design by a Chartered Professional Geotechnical Engineer to consider the 
range of operating conditions and design criteria. 

9.0 FURTHER WORK 
Additional geotechnical inputs are anticipated to be required during the detailed design and construction 
phases of the project, including: 

• Geotechnical plan review of the final earthworks and landform design plans prior to earthworks 
commencement. 

• Detailed design of retaining walls (if required). 
• Geotechnical investigation, analyses and specific design of stormwater dry basin and associated discharge 

infrastructure (refer to Appendix G for suggested report outline). 
• Laboratory testing for earthworks, including standard compaction testing, solid densities and moisture 

contents in proposed fill materials. 
• Construction monitoring, including earthfill compaction control testing. 
• Post construction verification testing across building platforms prior to building consent applications. 
• Preparation of geotechnical completion reports intended to be used for geotechnical certification for the 

future residential allotments following completion of bulk earthworks, providing the results of 
geotechnical observations and relevant quality control data as well as recommendations/ requirements 
specific to each of the lots. It is anticipated that the GCR would be suitable as one of the documents to 
support a building consent application for the future lot owners. 

10.0 CLOSURE 
This report has been prepared for use by CDL Land New Zealand Ltd in relation to the proposed residential 
subdivision located at Arataki and Brookvale Roads, Havelock North in accordance with the scope, proposed 
uses and limitations described in the report. Should you have further questions relating to the use of your report 
please do not hesitate to contact us. 

Where a party other than CDL Land New Zealand Ltd seeks to rely upon or otherwise use this report, the consent 
of CMW should be sought prior to any such use. CMW can then advise whether the report and its contents are 
suitable for the intended use by the other party. 
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0.30m: grades to brown

3.90m: Grades to dry

6, 6 / 9, 8, 6,
9
N=32

6, 11 / 17,
13, 14, 6 for
30mm
N=50+ for
255mm

8, 9 / 7, 7, 5,
13
N=32

2, 3 / 1, 2, 2,
2
N=7

4, 5 / 6, 5, 6,
6
N=23

7.95m
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21.0

20.0

19.0
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15.0

14.0

13.0

SILT, with some rootlets, with trace sand; dark
brown.
Low plasticity; sand, fine.

Sandy GRAVEL, with minor silt.
Low plasticity; gravel, subround; sand, fine to
medium.

Gravelly SILT, with minor sand; brown.
Hard; low plasticity; gravel, fine to medium,
subround.

Sandy gravelly SILT; brown.
Hard; high plasticity; moist.

SILT, with some sand; brown.
Hard; low plasticity; sand, fine.
Gravelly SILT, with some sand; brown.
Hard; low plasticity; gravel, fine to coarse,
subround, moderately weathered; sand, fine.

SILT, with trace sand; brown.
Very stiff; low plasticity; sand, fine.

   EOH: 7.95m

www.geroc-solutions.com
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JOB NO.: P-001190
CORE PHOTOS HOLE NO.: BH02

Box 1, 0.0-2.4m

Box 2, 2.4-5.4m

Box 3, 5.4-8.0m
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ORIENTATION  (Á): Vertical INCLINATION (Á): 90

DRILLHOLE LOG BH03

PROJECT:
Development Nous

HOLE NO.:

CLIENT:
Arataki Extension Residential Subdivision P-001190

Project Ref.:Arataki Road and Brookvale Rd, Havelock
North

SITE LOCATION:

CO-ORDINATES:

DRILLER:

START DATE:

END DATE:

ELEVATION:1934968mE, 5602576mN

Drew

25.7m 21/09/2021

22/09/2021

LOGGED BY: MDH

RIG: CRS-T (Sonic)

Geotech Driiling

Co-ordinate system: Datum:NZTM

Location method: GPSH

NZVD 2016

Level method: CONTOUR

CHECKED BY: APK
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REMARKS:
GWL was not encountered
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4.50m: Grades to very dense

4, 7 / 7, 7, 9,
10
N=33

4, 6 / 7, 9,
12, 12
N=40

7, 10 / 24,
20, 6 for
40mm
N=50+ for
190mm

5, 12 / 15,
14, 12, 9 for
35mm
N=50+ for
260mm

20, 24
N=50+ 7.65m
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16.0

SILT (TOPSOIL), with minor rootlets, with trace
sand; dark brown.
Sand, fine to coarse.
Silty sandy GRAVEL.
Non-plastic; gravel, fine to coarse, subround.

Clayey SILT; grey.
Very stiff; high plasticity.
Sandy SILT, with minor gravel; brown.
Low plasticity; sand, fine to coarse; gravel, fine to
medium, subround.
Silty sandy GRAVEL; brownish grey.
Dense; gravel, fine to medium, subround.

Silty SAND, with minor gravel, with trace cobbles.
Dense; low plasticity; sand, fine to coarse; gravel,
fine.

Silty sandy GRAVEL, with trace cobbles.
Very dense; gravel, fine to coarse, subangular to
subround.

   EOH: 7.65m

www.geroc-solutions.com
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JOB NO.: P-001190
CORE PHOTOS HOLE NO.: BH03

Box 1, 0.0-2.5m

Box 2, 2.5-5.5m

Box 3, 5.5-7.7m
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DRILLHOLE LOG BH04

PROJECT:
Development Nous

HOLE NO.:

CLIENT:
Arataki Extension Residential Subdivision P-001190

Project Ref.:Arataki Road and Brookvale Rd, Havelock
North

SITE LOCATION:

CO-ORDINATES:

DRILLER:

START DATE:

END DATE:

ELEVATION:1935108mE, 5602400mN

Drew

30.7m 22/09/2021

22/09/2021

LOGGED BY: MDH

RIG: CRS-T (Sonic)

Geotech Driiling

Co-ordinate system: Datum:NZTM

Location method: GPSH

NZVD 2016

Level method: CONTOUR

CHECKED BY: APK

IN
S

TA
LL

A
TI

O
N

C
O

R
E

 B
O

X
E

S

R
L

INSITU
TESTING

SPT 'N'
Vane shear

strength

CONTRACTOR:

REMARKS:
GWL was not encountered

Checked By: APK Page 1 of 2

To
ps

oi
l

P
le

is
to

ce
ne

 R
iv

er
 D

ep
os

its

1

2

3

4

5

6

7

93S
N

C

10
0

S
P

T

97S
N

C

10
0

S
P

T

84S
N

C

25
0 

>>

S
P

T

73S
N

C

10
0

S
P

T

90S
N

C

10
0

S
P

T

0.20m: grades to light brown

0.40m: cobbles

4, 7 / 11, 12,
13, 14
N=50+

8, 11 / 18,
28, 4 for
20mm
N=50+ for
170mm

12, 38 for
5mm
N=50+

9, 16 / 26, 18
for 55mm
N=50+ for
130mm

8, 9 / 4, 7,
21, 18 for
50mm
N=50+ for
275mm

7.95m
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, 0
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30.0

29.0

28.0

27.0

26.0
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24.0

23.0

22.0

21.0

SILT (TOPSOIL), with some rootlets, with trace
sand; dark brown.
Sand, fine to coarse.

Silty gravelly SAND; brown.
Sand, fine; gravel, fine to medium, subround.

Clayey SILT; orange brown/grey.
Very stiff to hard; high plasticity.

Gravelly SILT, with minor sand; brown.
Low plasticity; gravel, fine to medium; sand, fine
to coarse.

4.6 m - 4.8 m: Core loss

   EOH: 7.95m

www.geroc-solutions.com
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JOB NO.: P-001190
CORE PHOTOS HOLE NO.: BH04

Box 1, 0.0-2.7m

Box 2, 2.7-5.6m

Box 3, 5.6-7.9m



TEST PIT INVESTIGATION
TEST REPORT

Project : Proposed Subdivison Consent
Location : Arataki Road, Havelock North
Client : Surveying The Bay 
Contractor : WSP-Opus

Water level (m) : Not Encounted
Reduced level (m) : Existing Ground Level Project No : 2-S5376.00

Lab Ref No : NA2061 / 7
TP 7 - E1935011 N5602513 Client Ref No : '00001

Test Results

Depth       
(m)

Shear 
Strength (kPa)

Sample 
Details

SILT, Black, Soft, Moist, Non Plastic, TOPSOIL

0.20

Sandy SILT, Brown, Soft, Moist

0.35

GRAVEL, Some Silt, Red Brown, Tight, Moist, Well Graded

0.70

SILT, Reddish Brown, Weakly cemented (Hard Pan)

0.90

GRAVEL, Red/ Brown, Moist, Minor Sand & Traces of Silt,  Well Graded 
200mm, Sub Angular/ Sub Rounded

2.50

Test Pit END at 2.5mbgl, Target Depth Reached

Test Methods Notes
Field Description of Soils and Rocks in Engineering Use, NZ Geomechanics Society

Date tested : 14/09/18
Date reported : 02/10/18 This report may only be reproduced in full

Approved  

Designation : Laboratory Manager  
Date : 02/10/18

PF-LAB-069 (20/03/2018) Page 1 of 1

Material Description

Quality Management Systems Certified to ISO 9001
Website www.wsp-opus.co.nzPrivate Bag 6019, Hawkes Bay Mail 

Centre, Napier 4142, New Zealand

Telephone +64 6 833 5590
Napier Laboratory
WSP Opus 90 Prebensen Drive



TEST PIT INVESTIGATION
TEST REPORT

Project : Proposed Subdivison Consent
Location : Arataki Road, Havelock North
Client : Surveying The Bay 
Contractor : WSP-Opus

Water level (m) : Not Encounted
Reduced level (m) : Existing Ground Level Project No : 2-S5376.00

Lab Ref No : NA2061 / 1
TP 1 - E1934790 N5602991 Client Ref No : '00001

Test Results

Depth       
(m)

Shear 
Strength (kPa)

Sample 
Details

SILT, Black, Soft, Moist, Non Plastic, Topsoil
0.20

Silty Fine SAND, Reddish Brown, Stiff, Moist, Minor Gravel

0.50

GRAVEL, Reddish Brown, Tight Packed, Moist, Traces of Sand & Silt, 
Well Graded 60mm Sub Rounded 

0.65

SILT, Reddish Brown, Weakly Cemented,  (Hard Pan)

1.10

GRAVEL, Reddish Brown, Tight Packed, Moist, Well Graded 200mm, 
Sub Rounded & Sub Angular, Minor Sand & Traces of Silt

2.50

Test Pit END at 2.5mbgl, Target Depth Reached

Test Methods Notes
Field Description of Soils and Rocks in Engineering Use, NZ Geomechanics Society

Date tested : 14/09/18
Date reported : 02/10/18 This report may only be reproduced in full

Approved  

Designation : Laboratory Manager  
Date : 02/10/18

PF-LAB-069 (20/03/2018) Page 1 of 1

Material Description

Quality Management Systems Certified to ISO 9001
Website www.wsp-opus.co.nzPrivate Bag 6019, Hawkes Bay Mail 

Centre, Napier 4142, New Zealand

Telephone +64 6 833 5590
Napier Laboratory
WSP Opus 90 Prebensen Drive



TEST PIT INVESTIGATION
TEST REPORT

Project : Proposed Subdivison Consent
Location : Arataki Road, Havelock North
Client : Surveying The Bay 
Contractor : WSP-Opus

Water level (m) : Not Encounted
Reduced level (m) : Existing Ground Level Project No : 2-S5376.00

Lab Ref No : NA2061 / 2
TP 2 - E1934224 N56022924 Client Ref No : '00001

Test Results

Depth       
(m)

Shear 
Strength (kPa)

Sample 
Details

SILT, Black, Soft, Moist, Non Plastic
0.20

Silty Fine SAND, Reddish Brown, Soft, Moist

0.50

SILT, Light Brown, Soft, Moist, Low Plasticity, Traces of Gravel

0.70

Gravely SAND, Reddish Brown, Tight, Moist, 20mm

0.90

GRAVEL, Reddish Brown, Tight, Moist, Minor Sand & Traces of Silt, 200mm, 

2.50

Test Pit END at 2.5mbgl, Target Depth Reached

Test Methods Notes
Field Description of Soils and Rocks in Engineering Use, NZ Geomechanics Society

Date tested : 14/09/18
Date reported : 02/10/18 This report may only be reproduced in full

Approved  

Designation : Laboratory Manager  
Date : 02/10/18

PF-LAB-069 (20/03/2018) Page 1 of 1

Material Description

Quality Management Systems Certified to ISO 9001
Website www.wsp-opus.co.nzPrivate Bag 6019, Hawkes Bay Mail 

Centre, Napier 4142, New Zealand

Telephone +64 6 833 5590
Napier Laboratory
WSP Opus 90 Prebensen Drive



TEST PIT INVESTIGATION
TEST REPORT

Project : Proposed Subdivison Consent
Location : Arataki Road, Havelock North
Client : Surveying The Bay 
Contractor : WSP-Opus

Water level (m) : Not Encounted
Reduced level (m) : Existing Ground Level Project No : 2-S5376.00

Lab Ref No : NA2061 / 3
TP 3 - E1934796 N5602822 Client Ref No : '00001

Test Results

Depth       
(m)

Shear 
Strength (kPa)

Sample 
Details

SILT, Black, Soft, Moist, Non Plastic, TOPSOIL

0.20

GRAVEL, Reddish Brown, Tight Packed,Moist, Well Graded 90mm

2.50

Test Pit END at 2.5mbgl, Target Depth Reached

Test Methods Notes
Field Description of Soils and Rocks in Engineering Use, NZ Geomechanics Society

Date tested : 14/09/18
Date reported : 02/10/18 This report may only be reproduced in full

Approved  

Designation : Laboratory Manager  
Date : 02/10/18

PF-LAB-069 (20/03/2018) Page 1 of 1

Material Description

Quality Management Systems Certified to ISO 9001
Website www.wsp-opus.co.nzPrivate Bag 6019, Hawkes Bay Mail 

Centre, Napier 4142, New Zealand

Telephone +64 6 833 5590
Napier Laboratory
WSP Opus 90 Prebensen Drive



TEST PIT INVESTIGATION
TEST REPORT

Project : Proposed Subdivison Consent
Location : Arataki Road, Havelock North
Client : Surveying The Bay 
Contractor : WSP-Opus

Water level (m) : Not Encounted
Reduced level (m) : Existing Ground Level Project No : 2-S5376.00

Lab Ref No : NA2061 / 4
TP 4 - E1934910 N5602761 Client Ref No : '00001

Test Results

Depth       
(m)

Shear 
Strength (kPa)

Sample 
Details

SILT, Black, Soft, Moist, Non Plastic, TOPSOIL

0.20

GRAVEL, reddish Brown, Tight Moist, Well Graded 60mm, Minor Sand & Silt

Pockets of Clayey SILT at 0.80 & 0.85

1.10

GRAVEL, Reddish Brown, Some Sand, Tight,Moist, Well Graded, Sub rounded

2.50

Test Pit END at 2.5mbgl, Target Depth Reached

Test Methods Notes
Field Description of Soils and Rocks in Engineering Use, NZ Geomechanics Society

Date tested : 14/09/18
Date reported : 02/10/18 This report may only be reproduced in full

Approved  

Designation : Laboratory Manager  
Date : 02/10/18

PF-LAB-069 (20/03/2018) Page 1 of 1

Material Description

Quality Management Systems Certified to ISO 9001
Website www.wsp-opus.co.nzPrivate Bag 6019, Hawkes Bay Mail 

Centre, Napier 4142, New Zealand

Telephone +64 6 833 5590
Napier Laboratory
WSP Opus 90 Prebensen Drive



TEST PIT INVESTIGATION
TEST REPORT

Project : Proposed Subdivison Consent
Location : Arataki Road, Havelock North
Client : Surveying The Bay 
Contractor : WSP-Opus

Water level (m) : Not Encounted
Reduced level (m) : Existing Ground Level Project No : 2-S5376.00

Lab Ref No : NA2016 / 5
TP 5 - E1934887 N5602668 Client Ref No : '00001

Test Results

Depth       
(m)

Shear 
Strength (kPa)

Sample 
Details

Black, SILT, Soft, Non Plastic

0.30

GRAVEL & SILT Mix, Red Brown, Traces of Sand, Tight, Moist, Sub rounded Gravel

0.60

GRAVEL, Some Sand, Traces of Silt, Red Brown, Tight,Moist, Well Graded, 150mm
Sub Rounded/ Sub Angular

2.50

Test Pit END at 2.5mbgl, Target Depth Reached

Test Methods Notes
Field Description of Soils and Rocks in Engineering Use, NZ Geomechanics Society

Date tested : 14/09/18
Date reported : 02/10/18 This report may only be reproduced in full

Approved  

Designation : Laboratory Manager  
Date : 02/10/18

PF-LAB-069 (20/03/2018) Page 1 of 1

Material Description

Quality Management Systems Certified to ISO 9001
Website www.wsp-opus.co.nzPrivate Bag 6019, Hawkes Bay Mail 

Centre, Napier 4142, New Zealand

Telephone +64 6 833 5590
Napier Laboratory
WSP Opus 90 Prebensen Drive



TEST PIT INVESTIGATION
TEST REPORT

Project : Proposed Subdivison Consent
Location : Arataki Road, Havelock North
Client : Surveying The Bay 
Contractor : WSP-Opus

Water level (m) : Not Encounted
Reduced level (m) : Existing Ground Level Project No : 2-S5376.00

Lab Ref No : NA2061 / 6
TP 6 - E1935012 N5602610 Client Ref No : '00001

Test Results

Depth       
(m)

Shear 
Strength (kPa)

Sample 
Details

SILT, Black, TOPSOIL, Soft, Moist, Non Plastic

0.30

GRAVEL, Reddish Brown, Tight, Moist, Well Graded, Minor Sand & Traces of Silt, 
200mm, Sub Angular/ Sub Rounded

2.50

Test Pit END at 2.5mbgl, Target Depth Reached

Test Methods Notes
Field Description of Soils and Rocks in Engineering Use, NZ Geomechanics Society

Date tested : 14/09/18
Date reported : 02/10/18 This report may only be reproduced in full

Approved  

Designation : Laboratory Manager  
Date : 02/10/18

PF-LAB-069 (20/03/2018) Page 1 of 1

Material Description

Quality Management Systems Certified to ISO 9001
Website www.wsp-opus.co.nzPrivate Bag 6019, Hawkes Bay Mail 

Centre, Napier 4142, New Zealand

Telephone +64 6 833 5590
Napier Laboratory
WSP Opus 90 Prebensen Drive



TEST PIT INVESTIGATION
TEST REPORT 

Project : Proposed Subdivison Consent
Location : Arataki Road, Havelock North
Client : Surveying The Bay 
Contractor : WSP-Opus
Shear vane number :
Shear vane correction :
Water level (m) : Not Encounted
Reduced level (m) : Existing Ground Level Project No : 2-S5376.01

Lab Ref No :
TP 1 - E1934965.868 N5602454.988 Client Ref No : '00001

Test Results

Depth       
(m)

Shear Strength 
(kPa)

Sample 
Details

Silty fine-medium SAND with some rootlets, dark brown, medium dense, dry, non-plastic 
(TOPSOIL)

0.20

Fine-medium SAND with some Silt, brown, firm, dry, non-plastic

0.35

Sandy fine-course GRAVEL with trace cobbles, Redish Brown, sub-angular-sub-rounded,
 slightly-moderatly weathered, greywacke, moist, well graded, 200mm, sand is fine-medium

1.0 Becoming wet 

1.5 Interbedded with two layers of SILT, grey, 50mm thick

3.5

Test Pit END at 3.5mbgl, Target Depth Reached

Material Description

Test Methods Notes
Shear Strength using a Hand Held Shear Vane: NZ Geotechnical Soc Inc 8/2001 IANZ accreditation does not
Field Description of Soils and Rocks in Engineering Use, NZ Geomechanics Society apply to material descriptions

Date tested : 20/03/19
Date reported : 21/03/19 This report may only be reproduced in full

PF-LAB-069 (20/03/2018) Page 1 of 1



TEST PIT INVESTIGATION
TEST REPORT 

Project : Proposed Subdivison Consent
Location : Arataki Road, Havelock North
Client : Surveying The Bay 
Contractor : WSP-Opus
Shear vane number :
Shear vane correction :
Water level (m) : Not Encounted
Reduced level (m) : Existing Ground Level Project No : 2-S5376.01

Lab Ref No :
TP 2 - E1935067.050 N5602518.871 Client Ref No : '00001

Test Results

Depth       
(m)

Shear Strength 
(kPa)

Sample 
Details

Silty fine-medium SAND with some rootlets, dark brown, medium dense, dry, non-plastic ,
0.20 (TOPSOIL)

Fine-medium SAND with some Silt and some rootlets, light brown, medium dense, dry, 
non-plastic

0.30

Sandy fine-course GRAVEL with trace cobbles, Redish Brown, sub-angular-sub-rounded,
 slightly-moderatly weathered, greywacke, moist, well graded, 200mm, sand is fine-medium

1.3 Interbedded with layer of silty fine-medium SAND, light brown, dense, dry, 150mm thick

1.45 Becoming moist 

2.6

Test Pit END at 2.6mbgl, Target Depth Reached

Material Description

Test Methods Notes
Shear Strength using a Hand Held Shear Vane: NZ Geotechnical Soc Inc 8/2001 IANZ accreditation does not
Field Description of Soils and Rocks in Engineering Use, NZ Geomechanics Society apply to material descriptions

Date tested : 20/03/19
Date reported : 21/03/19 This report may only be reproduced in full

PF-LAB-069 (20/03/2018) Page 1 of 1



TEST PIT INVESTIGATION
TEST REPORT 

Project : Proposed Subdivison Consent
Location : Arataki Road, Havelock North
Client : Surveying The Bay 
Contractor : WSP-Opus
Shear vane number :
Shear vane correction :
Water level (m) : Not Encounted
Reduced level (m) : Existing Ground Level Project No : 2-S5376.01

Lab Ref No :
TP 3 - E1935071.254 N5602423.513 Client Ref No : '00001

Test Results

Depth       
(m)

Shear Strength 
(kPa)

Sample 
Details

Silty fine-medium SAND with some rootlets, dark brown, medium dense, dry, non-plastic 
(TOPSOIL)

0.20

Fine-medium SAND with some Silt and some rootlets, light brown, medium dense, dry, 
non-plastic

0.35

Sandy fine-course GRAVEL with trace cobbles, Redish Brown, sub-angular-sub-rounded,
slightly-moderatly weathered, greywacke, dry, well graded, 200mm, sand is fine-medium

0.80 Interbedded with layer of silty fine-medium SAND, light brown, dense, dry, 150mm thick

0.95 Becoming moist

1.5 Lense of silty CLAY, grey, orange mottle, 100mm, soft, wet, medium plasticity

2.0 Lense of silty CLAY, grey, orange mottle, 50mm, soft, wet, medium plasticity

2.6

Test Pit END at 2.6mbgl, Target Depth Reached

Material Description

Test Methods Notes
Shear Strength using a Hand Held Shear Vane: NZ Geotechnical Soc Inc 8/2001 IANZ accreditation does not
Field Description of Soils and Rocks in Engineering Use, NZ Geomechanics Society apply to material descriptions

Date tested : 20/03/19
Date reported : 21/03/19 This report may only be reproduced in full
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TEST PIT INVESTIGATION
TEST REPORT 

Project : Proposed Subdivison Consent
Location : Arataki Road, Havelock North
Client : Surveying The Bay 
Contractor : WSP-Opus
Shear vane number :
Shear vane correction :
Water level (m) : Not Encounted
Reduced level (m) : Existing Ground Level Project No : 2-S5376.01

Lab Ref No :
TP 4 - E1935143.587 N5602439.211 Client Ref No : '00001

Test Results

Depth       
(m)

Shear Strength 
(kPa)

Sample 
Details

Sandy GRAVEL with some Silt and trace cobbles, dense, dry, non plastic, well-graded,
pieces of brick and cinder blocks up to 150mm, (FILL)

0.50

Silty fine-medium SAND with some rootlets, dark brown, medium dense, dry, non-plastic 
(TOPSOIL)

0.80
Fine-medium SAND with some Silt and some rootlets, light brown, medium dense, dry, 
non-plastic

1.0

 

Sandy fine-course GRAVEL with trace cobbles, Redish Brown, sub-angular-sub-rounded,
slightly-moderatly weathered, greywacke, dry, well graded, 200mm, sand is fine-medium

2.6

Test Pit END at 2.6mbgl, Target Depth Reached

Material Description

Test Methods Notes
Shear Strength using a Hand Held Shear Vane: NZ Geotechnical Soc Inc 8/2001 IANZ accreditation does not
Field Description of Soils and Rocks in Engineering Use, NZ Geomechanics Society apply to material descriptions

Date tested : 20/03/19
Date reported : 21/03/19 This report may only be reproduced in full

PF-LAB-069 (20/03/2018) Page 1 of 1



TEST PIT INVESTIGATION
TEST REPORT 

Project : Proposed Subdivison Consent
Location : Arataki Road, Havelock North
Client : Surveying The Bay 
Contractor : WSP-Opus
Shear vane number :
Shear vane correction :
Water level (m) : Not Encounted
Reduced level (m) : Existing Ground Level Project No : 2-S5376.01

Lab Ref No :
TP 5 - E1935015.616 N5602357.956 Client Ref No : '00001

Test Results

Depth       
(m)

Shear Strength 
(kPa)

Sample 
Details

Silty fine-medium SAND with some rootlets, dark brown, medium dense, dry, non-plastic 
(TOPSOIL)

0.20

Fine-medium SAND with some Silt, brown, firm, dry, non-plastic

0.40

Sandy fine-course GRAVEL with trace cobbles, Redish Brown, sub-angular-sub-rounded,
 slightly-moderatly weathered, greywacke, dry, well graded, 200mm, sand is fine-medium

0.50 Becoming moist

1.0 Becoming wet 

1.5 Interbedded with layer of silty fine-medium SAND, grey-brown, soft, 100mm thick

2.5

Test Pit END at 2.5mbgl, Target Depth Reached

Material Description

Test Methods Notes
Shear Strength using a Hand Held Shear Vane: NZ Geotechnical Soc Inc 8/2001 IANZ accreditation does not
Field Description of Soils and Rocks in Engineering Use, NZ Geomechanics Society apply to material descriptions

Date tested : 20/03/19
Date reported : 21/03/19 This report may only be reproduced in full
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TEST PIT INVESTIGATION
TEST REPORT 

Project : Proposed Subdivison Consent
Location : Arataki Road, Havelock North
Client : Surveying The Bay 
Contractor : WSP-Opus
Shear vane number :
Shear vane correction :
Water level (m) : Not Encounted
Reduced level (m) : Existing Ground Level Project No : 2-S5376.01

Lab Ref No :
TP 6 - E1935136.503 N5602358.868 Client Ref No : '00001

Test Results

Depth       
(m)

Shear Strength 
(kPa)

Sample 
Details

Silty fine-medium SAND with some rootlets, dark brown, medium dense, dry, non-plastic 
0.20 (TOPSOIL)

Fine-medium SAND with some Silt and some rootlets, light brown, medium dense, dry, 
0.35 non-plastic

Sandy fine-medium GRAVEL, light brown, subangular-subrounded, slightly weathered, 
greywacke, dry, sand is fine-course

0.50

Fine-medium SAND with some Silt, light brown, medium dense, dry, non-plastic

0.65

Sandy fine-course GRAVEL with trace cobbles, Redish Brown, sub-angular-sub-rounded,
slightly-moderatly weathered, greywacke, dry, well graded, 200mm, sand is fine-medium

 

1.0 Becoming moist

1.5 Becoming wet

2.2

Test Pit END at 2.2mbgl, Target Depth Reached

Test Methods Notes
Shear Strength using a Hand Held Shear Vane: NZ Geotechnical Soc Inc 8/2001 IANZ accreditation does not
Field Description of Soils and Rocks in Engineering Use, NZ Geomechanics Society apply to material descriptions

Date tested : 20/03/19
Date reported : 21/03/19 This report may only be reproduced in full

Approved  

Designation : Laboratory Manager  
Date : 02/10/18

PF-LAB-069 (20/03/2018) Page 1 of 1
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TEST PIT INVESTIGATION
TEST REPORT 

Project : Proposed Subdivison Consent
Location : Arataki Road, Havelock North
Client : Surveying The Bay 
Contractor : WSP-Opus
Shear vane number :
Shear vane correction :
Water level (m) : Not Encounted
Reduced level (m) : Existing Ground Level Project No : 2-S5376.01

Lab Ref No :
TP 7 - E 1935169.806 N5602394.189 Client Ref No : '00001

Test Results

Depth       
(m)

Shear Strength 
(kPa)

Sample 
Details

Silty fine-medium SAND with some rootlets, dark brown, medium dense, dry, non-plastic 
0.10 (TOPSOIL)

Sandy SILT with trace Gravel and trace rootlets, firm, dry, non plastic (FILL)
0.40

Silty fine-medium SAND with some rootlets, dark brown, medium dense, dry, non-plastic 
(Buried TOPSOIL)

0.60

Fine-medium SAND with some Silt and some rootlets, light brown, medium dense, dry, 
non-plastic

1.0

Sandy fine-course GRAVEL with trace cobbles, Redish Brown, sub-angular-sub-rounded,
slightly-moderatly weathered, greywacke, dry, well graded, 200mm, sand is fine-medium

 

1.2 Becoming Moist

Becoming Wet
2.6

Test Pit END at 2.6mbgl, Target Depth Reached

Material Description

Test Methods Notes
Shear Strength using a Hand Held Shear Vane: NZ Geotechnical Soc Inc 8/2001 IANZ accreditation does not
Field Description of Soils and Rocks in Engineering Use, NZ Geomechanics Society apply to material descriptions

Date tested : 20/03/19
Date reported : 21/03/19 This report may only be reproduced in full

PF-LAB-069 (20/03/2018) Page 1 of 1
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Material Description
Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Fine sandy SILT: Light brown. Low plasticity. Sensitive. Trace rootlets.
(Topsoil)

ML: Fine SAND with trace silt: Light orange brown. Uniformly graded. Rounded.
(Pleistocene River Deposits)

Borehole terminated at 0.6 m
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HAND AUGER BOREHOLE LOG - HA01-25
Client: CDL Land NZ Ltd
Project: Arataki Residential Subdivision
Site Location: Havelock North
Project No.: NAP2024-0007
Date: 19/02/2025
Borehole Location: Refer to Site Plan Logged by: KvR Checked by: IA Scale: 1:25 Sheet 1 of 1
Position:  1935069.2mE;  5602353.7mN
Elevation: 30.50m

Projection:  NZGD2000
Datum:  NZVD2016 Survey Source:  HDC GIS

1:
2
5

Termination Reason:  Refusal on hard ground.

Shear Vane No:  DCP No:  35

Remarks:  Groundwater not encountered. DCP conducted 0.0 - 0.5mbgl, material augered out, auger refused at 0.5mbgl, DCP conducted 0.5 - 0.6mbgl refusing.

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 5 - August 2024.
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Material Description
Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Fine sandy SILT: Light brown. Low plasticity. Sensitive.
(Topsoil)

ML: Fine SAND with trace silt: Light orange brown. Uniformly graded. Rounded.
(Pleistocene River Deposits)

...  at 0.40m, Auger grinding and refusing. Inferred gravels.

Borehole terminated at 0.5 m

M
oi

st
ur

e 
C

on
di

tio
n

D

C
on

si
st

en
cy

/
R

el
at

iv
e 

D
en

si
ty

L

MD

D

VD

Dynamic Cone 
Penetrometer 

(Blows/100mm)

3

5

9

19

2020

HAND AUGER BOREHOLE LOG - HA05-25
Client: CDL Land NZ Ltd
Project: Arataki Residential Subdivision
Site Location: Havelock North
Project No.: NAP2024-0007
Date: 19/02/2025
Borehole Location: Refer to Site Plan Logged by: KvR Checked by: IA Scale: 1:25 Sheet 1 of 1
Position:  1934943.8mE;  5602614.5mN
Elevation: 24.50m

Projection:  NZGD2000
Datum:  NZVD2016 Survey Source:  HDC GIS

1:
2
5

Termination Reason:  Refusal on hard ground.

Shear Vane No:  DCP No:  35

Remarks:  Groundwater not encountered. DCP conducted 0.0 - 0.5mbgl, material augered out, auger refused at 0.4mbgl, DCP conducted 0.4 - 0.5mbgl refusing.

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 5 - August 2024.
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Material Description
Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Fine sandy SILT: Light brown. Low plasticity. Sensitive. Trace rootlets.
(Topsoil)
ML: Fine SAND with minor fine to coarse gravel and trace silt: Light orange brown. Uniformly graded.
Rounded. Gravel is angular. 
(Pleistocene River Deposits)

Borehole terminated at 0.4 m
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HAND AUGER BOREHOLE LOG - HA10-25
Client: CDL Land NZ Ltd
Project: Arataki Residential Subdivision
Site Location: Havelock North
Project No.: NAP2024-0007
Date: 19/02/2025
Borehole Location: Refer to Site Plan Logged by: KvR Checked by: IA Scale: 1:25 Sheet 1 of 1
Position:  1934800.6mE;  5602909.2mN
Elevation: 16.80m

Projection:  NZGD2000
Datum:  NZVD2016 Survey Source:  HDC GIS

1:
2
5

Termination Reason:  Refusal on hard ground.

Shear Vane No:  DCP No:  35

Remarks:  Groundwater not encountered. DCP conducted 0.0 - 1.1mbgl, material augered out, auger refused at 0.4mbgl, DCP conducted 1.1 - 1.8mbgl refusing.

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 5 - August 2024.
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PHOTOGRAPH SHEET - TP02-25
Client: CDL Land NZ Ltd
Project: Arataki Residential Subdivision
Location: Havelock North
Project ID: NAP2024-0007
Date: 20/02/2025 Sheet 1 of 1

TP02-25: East Pit Face

TP02-25: North-West Pit Face

This borehole report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for 
geotechnical purposes only, without attempt to assess possible contamination.







PHOTOGRAPH SHEET - TP05-25
Client: CDL Land NZ Ltd
Project: Arataki Residential Subdivision
Location: Havelock North
Project ID: NAP2024-0007
Date: 20/02/2025 Sheet 1 of 1

TP05-25: North-East Pit Face

TP05-25: South-East Pit Face

This borehole report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for 
geotechnical purposes only, without attempt to assess possible contamination.
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APPENDIX E  
Natural Hazard Risk Assessment 
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3 RISK ASSESSMENT 
The natural hazards relevant to this proposed subdivision development and adjacent, potentially affected land 
have been assessed with respect to the criteria outlined above.  

Assessment is based on proposed post development ground conditions with and without any geotechnical 
controls. The latent risk was first assessed with the site in its proposed developed state to consider the risks to 
the development and surrounding land, including assessment of land modifications from the pre-existing 
natural state, without any implemented geotechnical controls. The specific geotechnical mitigation measures 
and engineering design solutions outlined in the table below and CMW report, where relevant, were then 
considered to determine the natural hazard residual risk remaining after the proposed controls have been 
implemented. 

Results of this assessment are presented in Table C1 below. 
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Table C1: Natural Hazard Risk Assessment Results 

RMA S2 Hazard Description Proposed Site Latent 
Risk of Damage to 
Land / Structures 

Comments and Geotechnical 
Control 

Proposed Site Residual 
Risk of Damage to Land / 

Structures OR 
Acceleration / Worsening 

of Hazard with 
Geotechnical Controls 

Implemented 
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Earthquake Fault Rupture 1 3 Low 

3 

The closest known active fault 
is approximately 3.0km to the 
east of the site. Site is located 
outside of fault avoidance zone. 

1 3 Low 

3 

Liquefaction Induced 
Flooding and/ or 
Subsidence 

1 3 Low 

3 

risk of liquefaction considered 
low due to the deep 
groundwater level and 
composition/density of subsoils 

1 3 Low 

3 

Lateral Spread 1 3 Low 

3 

Low risk due to low liquefaction 
susceptibility.  

1 3 Low 

3 

Volcanic Activity Ash & Pyroclastic Falls 1 2 Very Low 

2 

Low risk due to distance from 
closest active volcano 

1 2 Very Low 

2 

Lava flows & Lahars 1 2 Very Low 

2 

Low risk due to distance from 
closest active volcano 

1 2 Very Low 

2 

Geothermal 
Activity 

Formation of geysers, 
hot springs, 
fumaroles, mud pools 

1 2 Very Low 

2 

Low risk due to distance from 
closest known geothermal area 

1 2 Very Low 

2 

Erosion Cut & Fill Batters 2 3 Medium 

6 

Cut or fill batters to be retained 
or formed at batter angles no 
steeper than 1(V):2.5(H). 

 

1 3 Low 

3 

Landslip Global Slope 
Instability 

3 4 Very high 

12 

A building restriction line has 
been implemented to mitigate 
risk of instability affecting 
future building development. 

1 4 Low 

4 

Cut & Fill Batter 
Instability 

2 3 Medium 

6 

Cut or fill batters to be retained 
or formed at batter angles no 
steeper than 1(V):2.5(H). 

 

1 3 Low 

3 
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APPENDIX F  
Slope Stability Analysis 
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Scenario Back AnalysisGroup Cross Section A
Company CMW GeosciencesClient CDL Land New Zealand Ltd
File Name Slope Stability - KB.slmdDate 10/04/2025

Project

Arataki and Brookvale Roads, Havelock North

SLIDEINTERPRET 9.034
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File Name Slope Stability - KB.slmdDate 10/04/2025

Project

Arataki and Brookvale Roads, Havelock North

SLIDEINTERPRET 9.034



0.975

1.191

0.975

W

0.975

1.191

0.975

wǳ 
±ŀƭǳŜIǳIǳ 

¢ȅǇŜ
²ŀǘŜǊ 
{ǳǊŦŀŎŜ

tƘƛ 
όϲύ

/ƻƘŜǎƛƻƴ 
όƪtŀύ

{ǘǊŜƴƎǘƘ 
¢ȅǇŜ

¦ƴƛǘ 
²ŜƛƎƘǘ 
όƪbκƳоύ

/ƻƭƻǊaŀǘŜǊƛŀƭ bŀƳŜ

лΦоbƻƴŜоснaƻƘǊπ
/ƻǳƭƻƳōмуtƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό5 ǘƻ ±5 ŦƛƴŜ 

ǎƛƭǘȅ ǎŀƴŘκŦƛƴŜ ǎŀƴŘ ǎƻƳŜ ǎƛƭǘ ƭŜƴǎŜǎύ

лΦмрbƻƴŜоулaƻƘǊπ
/ƻǳƭƻƳōнл

tƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό5 ǘƻ ±5 ǎŀƴŘȅ 
ƎǊŀǾŜƭκDǊŀǾŜƭ ǿƛǘƘ ƻŎŎŀǎƛƻƴŀƭ ǎƛƭǘκŎƭŀȅ 

ƭŜƴǎŜǎύ

лΦмрbƻƴŜороaƻƘǊπ
/ƻǳƭƻƳōмуtƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό{ǘƛŦŦ ǎŀƴŘȅ ǎƛƭǘκ

ǎƛƭǘȅ ǎŀƴŘ ǿƛǘƘ ƎǊŀǾŜƭ ōŜŘǎύ wǳлΦмр

м/ǳǎǘƻƳ²ŀǘŜǊ 
¢ŀōƭŜотлaƻƘǊπ

/ƻǳƭƻƳōнлtƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό±5 ǎƛƭǘȅ ǎŀƴŘȅ 
ƎǊŀǾŜƭ ǘǊŀŎŜ ŎƻōōƭŜ ǿƛǘƘ ƛƴǘŜǊōŜŘŘŜŘ ǎƛƭǘǎύ

лΦмрbƻƴŜотлaƻƘǊπ
/ƻǳƭƻƳōнл

tƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό±5 ǎƛƭǘȅ ǎŀƴŘȅ 
ƎǊŀǾŜƭ ǘǊŀŎŜ ŎƻōōƭŜ ǿƛǘƘ ƛƴǘŜǊōŜŘŘŜŘ ǎƛƭǘǎύ 

wǳлΦмр

28Á

6
0

4
0

2
0

0

120 140 160 180 200 220 240 260

Scenario TransientGroup Cross Section A
Company CMW GeosciencesClient CDL Land New Zealand Ltd
File Name Slope Stability - KB.slmdDate 10/04/2025

Project

Arataki and Brookvale Roads, Havelock North

SLIDEINTERPRET 9.034



0.441

0.996

0.441

W

0.441

0.996

0.441

IǳIǳ 
¢ȅǇŜ

²ŀǘŜǊ 
{ǳǊŦŀŎŜ

tƘƛ 
όϲύ

/ƻƘŜǎƛƻƴ 
όƪtŀύ

{ǘǊŜƴƎǘƘ 
¢ȅǇŜ

¦ƴƛǘ 
²ŜƛƎƘǘ 
όƪbκƳоύ

/ƻƭƻǊaŀǘŜǊƛŀƭ bŀƳŜ

м/ǳǎǘƻƳ²ŀǘŜǊ 
¢ŀōƭŜоснaƻƘǊπ

/ƻǳƭƻƳōму
tƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό5 ǘƻ ±5 
ŦƛƴŜ ǎƛƭǘȅ ǎŀƴŘκŦƛƴŜ ǎŀƴŘ ǎƻƳŜ ǎƛƭǘ 

ƭŜƴǎŜǎύ

м/ǳǎǘƻƳ²ŀǘŜǊ 
¢ŀōƭŜоулaƻƘǊπ

/ƻǳƭƻƳōнл
tƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό5 ǘƻ ±5 
ǎŀƴŘȅ ƎǊŀǾŜƭκDǊŀǾŜƭ ǿƛǘƘ ƻŎŎŀǎƛƻƴŀƭ 

ǎƛƭǘκŎƭŀȅ ƭŜƴǎŜǎύ

м/ǳǎǘƻƳ²ŀǘŜǊ 
¢ŀōƭŜороaƻƘǊπ

/ƻǳƭƻƳōмуtƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό{ǘƛŦŦ ǎŀƴŘȅ 
ǎƛƭǘκǎƛƭǘȅ ǎŀƴŘ ǿƛǘƘ ƎǊŀǾŜƭ ōŜŘǎύ

м/ǳǎǘƻƳ²ŀǘŜǊ 
¢ŀōƭŜотлaƻƘǊπ

/ƻǳƭƻƳōнл
tƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό±5 ǎƛƭǘȅ 
ǎŀƴŘȅ ƎǊŀǾŜƭ ǘǊŀŎŜ ŎƻōōƭŜ ǿƛǘƘ 

ƛƴǘŜǊōŜŘŘŜŘ ǎƛƭǘǎύ

  0.581
2
0

1
0
0

8
0

6
0

4
0

2
0

0

40 60 80 100 120 140 160 180 200 220 240 260 280

Scenario SeismicGroup Cross Section A
Company CMW GeosciencesClient CDL Land New Zealand Ltd
File Name Slope Stability - KB.slmdDate 10/04/2025

Project

Arataki and Brookvale Roads, Havelock North

SLIDEINTERPRET 9.034



0.837

1.009

0.837

W

0.837

1.009

0.837

IǳIǳ 
¢ȅǇŜ

²ŀǘŜǊ 
{ǳǊŦŀŎŜ

tƘƛ 
όϲύ

/ƻƘŜǎƛƻƴ 
όƪtŀύ

{ǘǊŜƴƎǘƘ 
¢ȅǇŜ

¦ƴƛǘ 
²ŜƛƎƘǘ 
όƪbκƳоύ

/ƻƭƻǊaŀǘŜǊƛŀƭ bŀƳŜ

м/ǳǎǘƻƳ²ŀǘŜǊ 
¢ŀōƭŜоснaƻƘǊπ

/ƻǳƭƻƳōму
tƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό5 ǘƻ ±5 
ŦƛƴŜ ǎƛƭǘȅ ǎŀƴŘκŦƛƴŜ ǎŀƴŘ ǎƻƳŜ ǎƛƭǘ 

ƭŜƴǎŜǎύ

м/ǳǎǘƻƳ²ŀǘŜǊ 
¢ŀōƭŜоулaƻƘǊπ

/ƻǳƭƻƳōнл
tƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό5 ǘƻ ±5 
ǎŀƴŘȅ ƎǊŀǾŜƭκDǊŀǾŜƭ ǿƛǘƘ ƻŎŎŀǎƛƻƴŀƭ 

ǎƛƭǘκŎƭŀȅ ƭŜƴǎŜǎύ

м/ǳǎǘƻƳ²ŀǘŜǊ 
¢ŀōƭŜороaƻƘǊπ

/ƻǳƭƻƳōмуtƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό{ǘƛŦŦ 
ǎŀƴŘȅ ǎƛƭǘκǎƛƭǘȅ ǎŀƴŘ ǿƛǘƘ ƎǊŀǾŜƭ ōŜŘǎύ

м/ǳǎǘƻƳ²ŀǘŜǊ 
¢ŀōƭŜотлaƻƘǊπ

/ƻǳƭƻƳōнл
tƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό±5 ǎƛƭǘȅ 
ǎŀƴŘȅ ƎǊŀǾŜƭ ǘǊŀŎŜ ŎƻōōƭŜ ǿƛǘƘ 

ƛƴǘŜǊōŜŘŘŜŘ ǎƛƭǘǎύ

27Á

  0.2

6
0

4
0

2
0

0

120 140 160 180 200 220 240 260

Scenario Seismic Yield 1:2Group Cross Section A
Company CMW GeosciencesClient CDL Land New Zealand Ltd
File Name Slope Stability - KB.slmdDate 10/04/2025

Project

Arataki and Brookvale Roads, Havelock North

SLIDEINTERPRET 9.034



0.754

1.009

0.754

W

0.754

1.009

0.754

23Á

IǳIǳ 
¢ȅǇŜ

²ŀǘŜǊ 
{ǳǊŦŀŎŜ

tƘƛ 
όϲύ

/ƻƘŜǎƛƻƴ 
όƪtŀύ

{ǘǊŜƴƎǘƘ 
¢ȅǇŜ

¦ƴƛǘ 
²ŜƛƎƘǘ 
όƪbκƳоύ

/ƻƭƻǊaŀǘŜǊƛŀƭ bŀƳŜ

м/ǳǎǘƻƳ²ŀǘŜǊ 
¢ŀōƭŜоснaƻƘǊπ

/ƻǳƭƻƳōмуtƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό5 ǘƻ ±5 ŦƛƴŜ 
ǎƛƭǘȅ ǎŀƴŘκŦƛƴŜ ǎŀƴŘ ǎƻƳŜ ǎƛƭǘ ƭŜƴǎŜǎύ

м/ǳǎǘƻƳ²ŀǘŜǊ 
¢ŀōƭŜоулaƻƘǊπ

/ƻǳƭƻƳōнл
tƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό5 ǘƻ ±5 
ǎŀƴŘȅ ƎǊŀǾŜƭκDǊŀǾŜƭ ǿƛǘƘ ƻŎŎŀǎƛƻƴŀƭ ǎƛƭǘκ

Ŏƭŀȅ ƭŜƴǎŜǎύ

м/ǳǎǘƻƳ²ŀǘŜǊ 
¢ŀōƭŜороaƻƘǊπ

/ƻǳƭƻƳōмуtƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό{ǘƛŦŦ ǎŀƴŘȅ 
ǎƛƭǘκǎƛƭǘȅ ǎŀƴŘ ǿƛǘƘ ƎǊŀǾŜƭ ōŜŘǎύ

м/ǳǎǘƻƳ²ŀǘŜǊ 
¢ŀōƭŜотлaƻƘǊπ

/ƻǳƭƻƳōнлtƭŜƛǎǘƻŎŜƴŜ wƛǾŜǊ 5ŜǇƻǎƛǘǎ ό±5 ǎƛƭǘȅ ǎŀƴŘȅ 
ƎǊŀǾŜƭ ǘǊŀŎŜ ŎƻōōƭŜ ǿƛǘƘ ƛƴǘŜǊōŜŘŘŜŘ ǎƛƭǘǎύ

  0.26

8
0

6
0

4
0

2
0

0

120 140 160 180 200 220 240 260

Scenario Seismic Yield 1:2.2Group Cross Section A
Company CMW GeosciencesClient CDL Land New Zealand Ltd
File Name Slope Stability - KB.slmdDate 10/04/2025

Project

Arataki and Brookvale Roads, Havelock North

SLIDEINTERPRET 9.034



²I9b ¢h ¦{9 ¢IL{ {I99¢Υ
¦ǎŜ ǘƘƛǎ ǎƘŜŜǘ ǿƘŜƴ ŎŀƭŎǳƭŀǘƛƴƎ ǘƘŜ ŎƻǎŜƛǎƳƛŎ ŘƛǎǇƭŀŎŜƳŜƴǘǎ ƻŦ ŀ ǎƭƛǇ ǳǎƛƴƎ ǇŜŀƪ ǎǘǊŜƴƎǘƘ ǇŀǊŀƳŜǘŜǊǎΦ

мΦ Lbt¦¢ t!w!a9¢9w{

ŀŎ лΦнсƎ ¸ŜƛƭŘ !ŎŎŜƭŜǊŀǘƛƻƴ όCŀŎǘƻǊ ƻŦ {ŀŦŜǘȅ Ґ м ǿƛǘƘ ƴƻƴπƭƛǉǳŜŦƛŜŘ ǎƻƛƭ ǎǘǊŜƴƎǘƘǎύ
tD! лΦру Ǝ 5ŜǎƛƎƴ tŜŀƪ DǊƻǳƴŘ !ŎŎŜƭŜǊŀǘƛƻƴ
a тΦм 9ŀǊǘƘǉǳŀƪŜ aŀƎƴƛǘǳŘŜ
Ƙ нл ƪƳ CƻŎŀƭ 5ŜǇǘƘ
Ř о ƪƳ {ƻǳǊŎŜ 5ƛǎǘŀƴŎŜ

ŀŎκtD! лΦппуну
Ǌ нлΦннот
tD±κtD! CŀŎǘƻǊ сл

нΦ w9{¦[¢{

мс ƳƳ нр ƳƳ р ƳƳ
пс ƳƳ фр ƳƳ
фм ƳƳ ннр ƳƳ
мнт ƳƳ опо ƳƳ
нпм ƳƳ тум ƳƳ

оΦ /I!w¢ ht¢Lhb{
5ƛǎǇƭŀŎŜƳŜƴǘǎ [ƛƳƛǘмрл ƳƳ

рл҈
мс҈
р҈
нΦр҈
лΦр҈

aY

Y.

т

млκлпκнлнр
b!tнлнпπлллт

tǊƻōŀōƛƭƛǘȅ ƻŦ 9ȄŎŜŜŘŜƴŎŜΥ Wƛōǎƻƴ όнллтύ !ƳōǊŀǎŜȅǎ όмффрύ

/5[ [ŀƴŘ bŜǿ ½ŜŀƭŀƴŘ [ǘŘ

!Ǌŀǘŀƪƛ ŀƴŘ .ǊƻƻƪǾŀƭŜ wƻŀŘǎΣ IŀǾŜƭƻŎƪ bƻǊǘƘ

/h{9L{aL/ 5L{t[!/9a9b¢{ όм±ΥнΦнIύ

aŀǊǘƛƴ ϧ vƛǳ όмффпύ
tŜŀƪ {ǘǊŜƴƎǘƘǎ

/[L9b¢Υ

twhW9/¢Υ

¢L¢[9Υ 5!¢9Υ

w9±L{LhbΥ

/I9/Y95Υ

59{LDb9wΥ

twhW9/¢Υ

лΦлм

лΦм

м

мл

млл

мллл

млллл

л лΦм лΦн лΦо лΦп лΦр лΦс лΦт лΦу лΦф м

5
ƛ
ǎ
Ǉ
ƭ
ŀ
Ŏ
Ŝ
Ƴ
Ŝ
ƴ
ǘ
 
ό
Ƴ
Ƴ
ύ

!ŎκtD!

Wƛōǎƻƴ όнллтύ !ƳōǊŀǎŜȅǎ όмффрύ

b/Iwt όнллуύ .Ǌŀȅ όнллтύ

aŀǊǘƛƴ ϧ vƛǳ όмффпύ ¢ŀǊƎŜǘ ƳŀȄƛƳǳƳ ŀƭƭƻǿŀōƭŜ ŘƛǎǇƭŀŎŜƳŜƴǘ

!Ŏ

млκлпκнлнр
ƘǘǘǇǎΥκκŎƳǿƎŜƻǎŎƛŜƴŎŜǎΦǎƘŀǊŜǇƻƛƴǘΦŎƻƳκǎƛǘŜǎκbŀǇƛŜǊhŦŦƛŎŜлупκ{ƘŀǊŜŘ 5ƻŎǳƳŜƴǘǎκbŀǇƛŜǊ tǊƻƧŜŎǘ 5ƻŎǳƳŜƴǘǎκнлнпκb!tнлнпπлллт !Ǌŀǘŀƪƛ wŜǎƛŘŜƴǘƛŀƭ {ǳōŘƛǾƛǎƛƻƴκhŦŦƛŎŜ ¢ŜŎƘƴƛŎŀƭκ{ƭƻǇŜ 

{ǘŀōƛƭƛǘȅκ59{π/лор b½ /ƻǎŜƛǎƳƛŎ {ƭƻǇŜ 5ƛǎǇƭŀŎŜƳŜƴǘǎ59{π/лор b½ /ƻǎŜƛǎƳƛŎ {ƭƻǇŜ 5



²I9b ¢h ¦{9 ¢IL{ {I99¢Υ
¦ǎŜ ǘƘƛǎ ǎƘŜŜǘ ǿƘŜƴ ŎŀƭŎǳƭŀǘƛƴƎ ǘƘŜ ŎƻǎŜƛǎƳƛŎ ŘƛǎǇƭŀŎŜƳŜƴǘǎ ƻŦ ŀ ǎƭƛǇ ǳǎƛƴƎ ǇŜŀƪ ǎǘǊŜƴƎǘƘ ǇŀǊŀƳŜǘŜǊǎΦ

мΦ Lbt¦¢ t!w!a9¢9w{

ŀŎ лΦнƎ ¸ŜƛƭŘ !ŎŎŜƭŜǊŀǘƛƻƴ όCŀŎǘƻǊ ƻŦ {ŀŦŜǘȅ Ґ м ǿƛǘƘ ƴƻƴπƭƛǉǳŜŦƛŜŘ ǎƻƛƭ ǎǘǊŜƴƎǘƘǎύ
tD! лΦру Ǝ 5ŜǎƛƎƴ tŜŀƪ DǊƻǳƴŘ !ŎŎŜƭŜǊŀǘƛƻƴ
a тΦм 9ŀǊǘƘǉǳŀƪŜ aŀƎƴƛǘǳŘŜ
Ƙ нл ƪƳ CƻŎŀƭ 5ŜǇǘƘ
Ř о ƪƳ {ƻǳǊŎŜ 5ƛǎǘŀƴŎŜ

ŀŎκtD! лΦоппуо
Ǌ нлΦннот
tD±κtD! CŀŎǘƻǊ сл

нΦ w9{¦[¢{

ос ƳƳ рм ƳƳ мо ƳƳ
млн ƳƳ мфс ƳƳ
нлл ƳƳ псо ƳƳ
нтф ƳƳ тлр ƳƳ
рол ƳƳ мслс ƳƳ

оΦ /I!w¢ ht¢Lhb{
5ƛǎǇƭŀŎŜƳŜƴǘǎ [ƛƳƛǘмрл ƳƳ

рл҈
мс҈
р҈
нΦр҈
лΦр҈

aY

Y.

т

млκлпκнлнр
b!tнлнпπлллт

tǊƻōŀōƛƭƛǘȅ ƻŦ 9ȄŎŜŜŘŜƴŎŜΥ Wƛōǎƻƴ όнллтύ !ƳōǊŀǎŜȅǎ όмффрύ

/5[ [ŀƴŘ bŜǿ ½ŜŀƭŀƴŘ [ǘŘ

!Ǌŀǘŀƪƛ ŀƴŘ .ǊƻƻƪǾŀƭŜ wƻŀŘǎΣ IŀǾŜƭƻŎƪ bƻǊǘƘ

/h{9L{aL/ 5L{t[!/9a9b¢{ όм±ΥнIύ

aŀǊǘƛƴ ϧ vƛǳ όмффпύ
tŜŀƪ {ǘǊŜƴƎǘƘǎ

/[L9b¢Υ

twhW9/¢Υ

¢L¢[9Υ 5!¢9Υ

w9±L{LhbΥ

/I9/Y95Υ

59{LDb9wΥ

twhW9/¢Υ

лΦлм

лΦм

м

мл

млл

мллл

млллл

л лΦм лΦн лΦо лΦп лΦр лΦс лΦт лΦу лΦф м

5
ƛ
ǎ
Ǉ
ƭ
ŀ
Ŏ
Ŝ
Ƴ
Ŝ
ƴ
ǘ
 
ό
Ƴ
Ƴ
ύ

!ŎκtD!

Wƛōǎƻƴ όнллтύ !ƳōǊŀǎŜȅǎ όмффрύ

b/Iwt όнллуύ .Ǌŀȅ όнллтύ

aŀǊǘƛƴ ϧ vƛǳ όмффпύ ¢ŀǊƎŜǘ ƳŀȄƛƳǳƳ ŀƭƭƻǿŀōƭŜ ŘƛǎǇƭŀŎŜƳŜƴǘ

!Ŏ

млκлпκнлнр
ƘǘǘǇǎΥκκŎƳǿƎŜƻǎŎƛŜƴŎŜǎΦǎƘŀǊŜǇƻƛƴǘΦŎƻƳκǎƛǘŜǎκbŀǇƛŜǊhŦŦƛŎŜлупκ{ƘŀǊŜŘ 5ƻŎǳƳŜƴǘǎκbŀǇƛŜǊ tǊƻƧŜŎǘ 5ƻŎǳƳŜƴǘǎκнлнпκb!tнлнпπлллт !Ǌŀǘŀƪƛ wŜǎƛŘŜƴǘƛŀƭ {ǳōŘƛǾƛǎƛƻƴκhŦŦƛŎŜ ¢ŜŎƘƴƛŎŀƭκ{ƭƻǇŜ 

{ǘŀōƛƭƛǘȅκ59{π/лор b½ /ƻǎŜƛǎƳƛŎ {ƭƻǇŜ 5ƛǎǇƭŀŎŜƳŜƴǘǎ59{π/лор b½ /ƻǎŜƛǎƳƛŎ {ƭƻǇŜ 5



²I9b ¢h ¦{9 ¢IL{ {I99¢Υ
¦ǎŜ ǘƘƛǎ ǎƘŜŜǘ ǿƘŜƴ ŎŀƭŎǳƭŀǘƛƴƎ ǘƘŜ ŎƻǎŜƛǎƳƛŎ ŘƛǎǇƭŀŎŜƳŜƴǘǎ ƻŦ ŀ ǎƭƛǇ ǳǎƛƴƎ ǇŜŀƪ ǎǘǊŜƴƎǘƘ ǇŀǊŀƳŜǘŜǊǎΦ

мΦ Lbt¦¢ t!w!a9¢9w{

ŀŎ лΦмƎ ¸ŜƛƭŘ !ŎŎŜƭŜǊŀǘƛƻƴ όCŀŎǘƻǊ ƻŦ {ŀŦŜǘȅ Ґ м ǿƛǘƘ ƴƻƴπƭƛǉǳŜŦƛŜŘ ǎƻƛƭ ǎǘǊŜƴƎǘƘǎύ
tD! лΦру Ǝ 5ŜǎƛƎƴ tŜŀƪ DǊƻǳƴŘ !ŎŎŜƭŜǊŀǘƛƻƴ
a тΦм 9ŀǊǘƘǉǳŀƪŜ aŀƎƴƛǘǳŘŜ
Ƙ нл ƪƳ CƻŎŀƭ 5ŜǇǘƘ
Ř о ƪƳ {ƻǳǊŎŜ 5ƛǎǘŀƴŎŜ

ŀŎκtD! лΦмтнпм
Ǌ нлΦннот
tD±κtD! CŀŎǘƻǊ сл

нΦ w9{¦[¢{

мто ƳƳ мфо ƳƳ сл ƳƳ
пфм ƳƳ тор ƳƳ
фсо ƳƳ мтпл ƳƳ
мооф ƳƳ нсрл ƳƳ
нрпф ƳƳ слоо ƳƳ

оΦ /I!w¢ ht¢Lhb{
5ƛǎǇƭŀŎŜƳŜƴǘǎ [ƛƳƛǘмрл ƳƳ

рл҈
мс҈
р҈
нΦр҈
лΦр҈

aY

Y.

т

млκлпκнлнр
b!tнлнпπлллт

tǊƻōŀōƛƭƛǘȅ ƻŦ 9ȄŎŜŜŘŜƴŎŜΥ Wƛōǎƻƴ όнллтύ !ƳōǊŀǎŜȅǎ όмффрύ

/5[ [ŀƴŘ bŜǿ ½ŜŀƭŀƴŘ [ǘŘ

!Ǌŀǘŀƪƛ ŀƴŘ .ǊƻƻƪǾŀƭŜ wƻŀŘǎΣ IŀǾŜƭƻŎƪ bƻǊǘƘ

/h{9L{aL/ 5L{t[!/9a9b¢{ ό²ƻǊǎǘ /ŀǎŜύ

aŀǊǘƛƴ ϧ vƛǳ όмффпύ
tŜŀƪ {ǘǊŜƴƎǘƘǎ

/[L9b¢Υ

twhW9/¢Υ

¢L¢[9Υ 5!¢9Υ

w9±L{LhbΥ

/I9/Y95Υ

59{LDb9wΥ

twhW9/¢Υ

лΦлм

лΦм

м

мл

млл

мллл

млллл

л лΦм лΦн лΦо лΦп лΦр лΦс лΦт лΦу лΦф м

5
ƛ
ǎ
Ǉ
ƭ
ŀ
Ŏ
Ŝ
Ƴ
Ŝ
ƴ
ǘ
 
ό
Ƴ
Ƴ
ύ

!ŎκtD!

Wƛōǎƻƴ όнллтύ !ƳōǊŀǎŜȅǎ όмффрύ

b/Iwt όнллуύ .Ǌŀȅ όнллтύ

aŀǊǘƛƴ ϧ vƛǳ όмффпύ ¢ŀǊƎŜǘ ƳŀȄƛƳǳƳ ŀƭƭƻǿŀōƭŜ ŘƛǎǇƭŀŎŜƳŜƴǘ

!Ŏ

млκлпκнлнр
ƘǘǘǇǎΥκκŎƳǿƎŜƻǎŎƛŜƴŎŜǎΦǎƘŀǊŜǇƻƛƴǘΦŎƻƳκǎƛǘŜǎκbŀǇƛŜǊhŦŦƛŎŜлупκ{ƘŀǊŜŘ 5ƻŎǳƳŜƴǘǎκbŀǇƛŜǊ tǊƻƧŜŎǘ 5ƻŎǳƳŜƴǘǎκнлнпκb!tнлнпπлллт !Ǌŀǘŀƪƛ wŜǎƛŘŜƴǘƛŀƭ {ǳōŘƛǾƛǎƛƻƴκhŦŦƛŎŜ ¢ŜŎƘƴƛŎŀƭκ{ƭƻǇŜ 

{ǘŀōƛƭƛǘȅκ59{π/лор b½ /ƻǎŜƛǎƳƛŎ {ƭƻǇŜ 5ƛǎǇƭŀŎŜƳŜƴǘǎ59{π/лор b½ /ƻǎŜƛǎƳƛŎ {ƭƻǇŜ 5



 

Geotechnical Investigation Report  |   NAP2024-0007AC  |   Rev 0 
 
 

G1 

 
 

 

 

  

APPENDIX G  
Stormwater Dry Basin Design Report 
Contents Page 



 

 

GEOTECHNICAL DESIGN OF STORMWATER DRY BASIN  

1.0 INTRODUCTION & SCOPE 

2.0 DEVELOPMENT PROPOSAL 

3.0 GROUND MODEL AND DESIGN PARAMETERS  

4.0 POTENTIAL IMPACT CLASSIFCATION  

4.1 Framework 

4.2 Dam Break and PIC Assessment 

4.3 Dam Performance Criteria   

5.0 DESIGN METHODLOGY 

6.0 ANALYSES SUMMARY  

6.1 Liquefaction  

6.2 Slope stability  

6.3 Static Settlement 

6.4 Seepage  

7.0 CONSTRUCTION SPECIFICAITON  

7.1 Subgrade Preparation 

7.2 Earthfill Construction & Testing Requirements 

7.3 Outlet Structures 

8.0 CONSTRUCTION OBSERVATIONS 

9.0 MAINTENANCE & MONITORING  

10.0  SAFETY IN DESIGN  



 

Geotechnical Investigation Report  |   NAP2024-0007AC  |   Rev 0 
 
 

G2 

 

 

 
 

  

 



 

Geotechnical Investigation Report  |   NAP2024-0007AC  |   Rev 0 
 
 

G1 

 

 

 

 

 

Napier 

6 Ossian Street 
Ahuriri 

Napier   4110 
New Zealand 

www.cmwgeosciences.com 

 
 


	Version Control
	Review and Update History

