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Wainono Investments Limited  21 December 2018 
21 Gatland Road  
Drury  
Auckland 2113 Our Ref: 180432-B 
 
Attention:  Mr Nick Pollard  
 
 
Dear Sir 

GEOTECHNICAL INVESTIGATION  
PROPOSED SUBDIVISION 

21 GATLAND ROAD, DRURY 

1.0 Introduction 

The following report has been prepared by Riley Consultants Ltd (RILEY) at the request of 
Mr Nick Pollard on behalf of Wainono Investments Limited.  It presents the results of a 
geotechnical investigation for a proposed residential subdivision at the above address.   
 
The purpose of the geotechnical investigation and report is to investigate subsoil conditions, 
assess overall ground stability, and provide general foundation recommendations for the 
proposed development in support of a resource consent application to Auckland Council 
(Council).  A separate report has been prepared by RILEY to address land contamination 
aspects of the development. 

2.0 Site Description and Proposed Development 

The site is located on the southern side of Gatland Road.  It is approximately 1.21ha and is 
currently used for pastoral farming purposes.  An existing dwelling and multiple sheds are 
located in the central and western portions of the site. 
 
The site is bounded by residential properties to the west and undeveloped farmland to the 
east and south.  Site access is via Gatland Road to the north.  From the architectural drawings 
in the Council property file, the existing dwelling is a concrete slab-on-grade and shallow strip 
type foundation.  
 
From a review of Council GIS contour data, slopes on site range from flat to gently sloping 
(maximum 5 degrees).  A shallow ‘gully’ feature is present and spans the site from the north 
to the south.  A swampy area is noted adjacent to the southern boundary of the proposed 
subdivision where existing surface runoff flows into. 
 
It is proposed to subdivide the site into 20 residential lots with a road accessway.  The 
existing dwelling on Lot 20 will remain.  The proposed access for the lots are via a spine 
road through the centre of the subdivision, and a current unformed road adjoining from 
proposed Lots 12, 14, and, 16.  The cut and fill earthwork plans are not available at the 
time of report preparation. 
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3.0 Geology 

With reference to the 1:250,000 Geological Map 3 of Auckland, together with our experience 
of the surrounding area, we infer the site is underlain by alluvial sediments of the Puketoka 
Formation of the Tauranga Group.  A preliminary review of nearby machine hole drillings 
available on the New Zealand Geotechnical Database (NZGD) indicates alluvial soils overlie 
Waitemata Group deposits at approximately 20m to 22m depth.  
 
The Puketoka deposits generally consist of pumiceous mud, sand, and gravel with muddy 
peat and lignite.  It also consists of rhyolite pumice including non-welded ignimbrite, tephra 
and alluvial pumice deposits and massive micaceous sand.  These soils are often highly 
variable in strength and character.  The presence of these materials, typically beneath a 
capping of volcanic material, was confirmed on-site by the subsurface investigation.  This 
material is also found beneath recent alluvial soil, which consists of very stiff organic silt within 
the swamp area.  

4.0 Geotechnical Site Investigation 

A site walkover appraisal was carried out by a RILEY geotechnical engineer on 
5 November 2018.  Results from on-site observations indicated no obvious evidence of past 
instability, erosion, slope slippage, or soil creep affecting the proposed development and their 
immediate surroundings.  
 
Fourteen hand auger boreholes (HA1 to HA14) were drilled to a maximum depth of 5m 
between 11 and 16 October 2018 to assess the subsurface conditions in the vicinity of the 
proposed lots.  The approximate borehole locations are shown on the attached site plan 
(RILEY Dwg: 180432-1).  Pilcon shear vane testing was undertaken at 0.5m intervals in the 
cohesive soils.  These results are also shown on RILEY cross sections (RILEY Dwgs: 
180432-2 to -4).  Scala penetrometer testing was also conducted at the base of selected 
boreholes to investigate for competent material.   
 
Representative bulk samples were recovered from TP1 and TP2 for laboratory testing.  
Standard compaction, and CBR testing was undertaken on the samples by WSP Opus 
Laboratories in Auckland.  Two standard compaction tests were undertaken in accordance 
with NZS 4402 test 4.1.1, on material immediately below the topsoil to establish appropriate 
compaction control criteria for the engineered fill.  Two sets of California bearing ratio (CBR) 
tests were undertaken in accordance with NZS 4402:1986 test 6.1.1 and test 2.1 with 2% and 
4% lime added.  The results are outlined in Section 6.0 below.  

5.0 Subsurface Investigation 

Subsoil conditions encountered at the borehole locations are summarised below, and a 
detailed description of the soils encountered during drilling is shown on the attached borehole 
logs: 
 

• Topsoil was encountered within all boreholes (except HA14) to the depths ranging from 
0.1m to 0.45m depth. 

• Fill was not encountered in any of the boreholes during drilling.  

• Volcanic deposits of the South Auckland Volcanic Field (SAVF) were encountered 
beneath the topsoil to depths between 0.5m and 2m within most of the boreholes 
except HA7, HA11, and HA14.  



Geotechnical Investigation, Proposed Subdivision – 21 Gatland Road, Drury 

RILEY Ref: 180432-B   Page 3 

 

21 December 2018 
Riley Consultants Ltd 

The volcanic deposits typically comprised silt, with varying amounts of clay and sand. 
The materials encountered were generally light brownish orange with a black mottled, 
non to slightly plastic.  Shear strengths encountered during the investigation were 
generally of very stiff (117kPa to 199+kPa) consistency. 

• Alluvial sediments of the Puketoka Formation were identified beneath the topsoil 
and/or volcanic deposits within all boreholes.  These sediments generally consisted of 
light grey with red and pink mottled silts and clays.  The plasticity ranges from non to 
high.  Measured shear strengths typically ranged from stiff to hard (60kPa to 223+kPa) 
consistency.   

Organic material was encountered within the lower lying southern and eastern portions 
of the site.  These deposits were encountered at 2.5m depth extending to the base of 
the holes (5m).  The organic clay/silt had a firm to stiff consistency with measured 
strengths of between 34kPa to 92kPa.  The locations and the approximate depths of 
where organic material was encountered are shown on RILEY Dwg: 180432-1.    

An approximate 600mm in thickness layer of weaker silt (40kPa to 58kPa consistency) 
was identified at a depth of 4m within HA8 and HA10 (eastern boundary).  

• Groundwater was generally encountered at depths between 2.8m to 4m across the 
site during drilling except HA1 (dry at the time of drilling) and HA12 to HA14, where 
groundwater was measured between 0.4m and 1.0m below ground level.  The soils 
above the water table were noted to be moist to wet. 

• Standard piezometers were installed in HA1 (P1) and HA11 (P2).  We visited the site 
on three further occasions to monitor the groundwater levels.  The groundwater 
monitoring results are shown in Table 1.  

Table 1: Summary of Monitoring Results 

Borehole 
Piezometer 

Screen 
Depths (m) 

Groundwater Depths (m)/ 
Dates Monitored 

Drilling 
(16/10/2018) 

5/11/2018 12/11/2018 22/11/2018 

P1(HA1) 1.0 to 5.0 Not Encountered  3.7 3.7 3.8 

P2(HA11) 1.0 to 5.0 2.8 1.5 1.5 1.4 

6.0 Laboratory Test Results  

The standard compaction test results from samples recovered from TP1 and TP2 indicate 
maximum dry densities of 1.14t/m3 and 1.27t/m3 at optimum moisture contents of 42% and 
36%, respectively.  The full results are attached in Appendix C.  
 
Selected CBR values of 9% and 3% were achieved, respectively.  The additional 2% lime 
resulted in a minor improvement in soaked CBR in TP1 soils while a significant improvement 
was achieved in the TP2 soils.  For both samples, with 2% lime added, the laboratory soaked 
CBR was 11%.  

7.0 Geotechnical Considerations 

On the basis of the geotechnical investigation, RILEY considers the proposed development to 
be generally suitable for the ground conditions encountered at the borehole locations, subject 
to the recommendations presented in the following sections.  
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The majority of the proposed lots are considered suitable for future buildings, subject to further 
input from a suitably experienced geotechnical engineer familiar with the content of this report. 
Based on the existing available information, the land within the swamp area (discussed in 
Section 7.3) will require further investigations prior to development. 

7.1 Ground Stability 

The risk of slope/ground instability affecting the proposed development is considered low, 
given the relatively high soil strengths encountered, together with the gentle land gradients 
within and around the proposed development.  

7.2 Settlement  

Organic material was identified during the investigation.  The depths where these organic 
materials were encountered are shown on RILEY Dwg: 180432-1.  It is considered that filling 
will likely be required in the lower (southern and eastern) portions of the site.  The swampy 
and organic material are considered to be susceptible to settlement under fill and dwelling 
foundation loads. 
 
Once earthworks design are available, calculations should be carried out to assess the 
settlement magnitude induced by earthfill and the likely timeframe for settlement to attenuate. 
Pre-loading may be required to accelerate settlement and reduce the magnitude of 
post-development long-term settlement.  An assessment of required pre-loading heights and 
placement timeframe will need to be carried out.  Settlement monitoring would also be required 
prior to development of the lots.  
 
Alternatively, to mitigate this risk, the soft swampy and organic materials presents the lower 
portion of the site could be removed and replaced with engineered fill.  However, this is 
considered unlikely to be economic as the organic material extends close to or beyond 5m. 

7.3 Swamp and Groundwater Considerations  

An overland flowpath was located in the central portion of the site and discharges into the 
swamp area.  A relatively high groundwater level between 0.4m to 1m was identified within 
this area at the time of investigation.  
 
The measured groundwater tables generally range from 2.8m to 4.9m (except the swamp 
area).  The proposed cut is unknown at this stage.  The groundwater level shown on 
RILEY Dwg: 180432-1, represents the groundwater level at the time of drilling and following 
monitoring.  Possible effects on the groundwater table should be included as part of a 
geotechnical review when the earthworks plans are available.  

7.4 Foundation Requirements 

The underlying, relatively stiff, natural soils (typically the upper 2.5m depth) should be suitable 
to enable the future light timber framed residential structures to be supported on conventional 
shallow-type foundations (i.e. footings, pads, or short piles) designed  in accordance with 
NZS: 3604:2011.  The soils have been assessed as Class M to H, moderately to highly 
expansive, with respect to AS: 2870:1996.  Class M and H is defined as moderately to highly 
reactive clays and silts, which can experience ground movement from moisture changes.  This 
would need to be defined with further geotechnical inputs.  
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To minimise the risk of shrink/swell movement affecting the future structures, conventional 
shallow foundations designed in accordance with NZS: 3604:2011, should extend a minimum 
800mm into stiff natural ground.  Alternatively, a specific foundation design may be undertaken 
in accordance with AS: 2870:1996 (i.e. waffle type slabs).  Foundations may be designed 
assuming the following preliminary parameters:  
 

• 300kPa Ultimate Bearing Capacity (Geotechnical Ultimate).  

• 150kPa Dependable Bearing Capacity (Ultimate Limit State).  

• 100kPa Allowable Bearing Capacity (Serviceability Limit State).  
 
As mentioned previously, low-strength organic soils were encountered beyond 2.5m depth in 
places.  This organic material is not considered suitable to support any permanent structures. 
Whilst earthworks are envisaged to be minimal, care should be taken during site development 
to avoid ‘over excavation’ reducing the crust of stiff material.  Where those materials are 
present, dwellings should be subject to specific design.  
 
All foundations, within the 45-degree zone of influence of stormwater and sanitary sewer lines, 
will need to be specifically designed to ensure that foundation loads are transferred to the soils 
below this zone. 

8.0 Site Development  

8.1 Earthworks 

No earthworks proposals are available at this time.  However, due to the gentle contour of the 
site, we expect only minimal earthworks will be undertaken.  We anticipate that earthworks 
will principally involve excavations for the road pavement, service lines, and cutting down of 
the high elevated areas, plus fill placement over the lower lying parts of the site.  
 
Earthworks fill compaction testing should be undertaken at, or in excess of, the frequency 
recommended in NZS: 4431.  We envisage that earthworks control will be undertaken 
principally using allowable air voids and shear strength criteria. 
 
All fill should be placed in a controlled manner in accordance with NZS: 4431.  Based on 
laboratory compaction testing, earth fill should achieve an average shear strength of 150kPa 
with no single result less than 120kPa.  Additionally, fill should achieve an average air voids 
percentage less than 8% with no single result greater than 10%. 
 
Surficial topsoil layers should be stripped prior to fill placement and stockpiled well clear of the 
earthwork areas and/or used for pre-loading.  This material may be reused following 
engineered fill placement spread over the lots to a maximum depth of 300mm.  
 
The site earthworks proposals should be reviewed by a geotechnical engineer familiar with 
the contents of this report.  Any exposed areas of soft or organic soils within the proposed 
building platform should be inspected and undercut at the discretion of an experienced 
geotechnical practitioner.  
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8.2 Retaining Walls 

All cuts and fills exceeding 500mm in height should be supported by specifically designed 
retaining walls and reviewed by an experienced geotechnical engineer.  
 
Retaining walls should include a drainage layer behind the wall consisting of drainage metal 
(e.g. TNZ F/2) with a drainage coil at the base.  All collected groundwater should be diverted 
to an appropriated designed reticulation system of outfall.  

8.3 Road Subgrade California Bearing Ratios  

The laboratory test results showed varying CBR results (3% and 9%) from natural soil 
recovered on-site without any improvement from lime.  Lime stabilisation should improve the 
available CBR.   The test results indicate that the CBR can be increased to 11% with the 
addition of 2% lime in both samples.  Based on the laboratory test results, we recommend that 
a CBR value of 7% should be used for preliminary road pavement design with the adding of 
2% lime (to 300mm depth).  We recommend that a program of Scala testing be undertaken 
during site earthworks to confirm the available CBR at road subgrade level following 
improvement. 

8.4 Services  

Stormwater runoff from roofs and paved areas should be collected and piped to a public 
reticulation system, or outfall, away from the development. 
 
We anticipate that most stormwater and sanitary sewer lines will be found either within stiff 
natural soils or engineered fill (e.g. stiff alluvial and volcanic fill).  Consideration should be 
given to the presence of the softer organic soils present across the site and their effect on 
service line performance and construction.  For pipelines interbedded in the organic soils, 
specific bedding modifications are best recommended when the trenches are excavated and 
the weaker materials at the invert level are examined in detail.  This could also steepen the 
pipe gradients or increase pipe diameter.  
 
It is recommended that installation of stormwater and sanitary sewer lines be undertaken 
utilising trench shields and/or battering in soils of low plasticity, provided the shoring 
methodology complies with the relevant New Zealand standards and legislation.  The use of 
sumps and pumps, will likely, be required to control groundwater inflows during service line 
installation. 
 
Further geotechnical comment will be required in this regard once detailed development 
drawings are available. 

9.0 Conclusions 

RILEY considers that the proposed development is suitable subject to the following 
recommendations: 
 

• The risk of slope instability affecting the proposed development is considered low, 
given the relatively high soil strengths encountered in the soil profile, together with the 
gentle land gradients surrounding the proposal.  

• No earthworks proposals are available at this time.  However, due to the gentle contour 
of the site, we expect only minimal earthworks will be undertaken.  The site earthworks 
proposals should be reviewed by a geotechnical engineer familiar with the contents of 
this report prior to subdivisional development.  
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• Settlement of the organic soils, and as a result of surcharge filling and building loads, 
could be mitigated through pre-loading.  

• To minimise the risk of shrink/swell movement affecting the future structures, 
conventional shallow foundations designed in accordance with NZS: 3604:2011, 
should extend a minimum 800mm into stiff natural ground.  Alternatively, a specific 
foundation design may be undertaken in accordance with AS: 2870:1996 (i.e. waffle 
type slabs) using the parameters provided in this report.  

• All cuts and fills exceeding 500mm in height should be supported by specifically 
designed retaining walls and reviewed by an experienced geotechnical engineer.  

• Based on lab testing results, we recommend that a CBR value of 7% should be used 
for preliminary road pavement design with 2% lime stabilisation. 

• Stormwater runoff from roofs and paved areas should be carefully collected and piped 
to a public reticulation system or outfall away from the development. 

10.0 Limitation  

This report has been prepared solely for the benefit of Wainono Investments Limited as our 
client with respect to the brief.  The reliance by other parties on the information or opinions 
contained in the report shall, without our prior review and agreement in writing, be at such 
parties’ sole risk. 
 
Recommendations and opinions in this email are based on data from limited test positions. 
The nature and continuity of subsoil conditions away from the test positions are inferred, and 
it must be appreciated that actual conditions could vary considerably from the assumed model. 
 
During excavation and construction, the site should be examined by an engineer or 
engineering geologist competent to judge whether the exposed subsoils are compatible with 
the inferred conditions on which the email has been based. It is possible that the nature of the 
exposed subsoils may require further investigation and the modification of the design based 
upon this report. 
 
Riley Consultants Ltd would be pleased to provide this service to Wainono Investments Limited 
and believes the project would benefit from such continuity.  In any event, it is essential 
Riley Consultants Ltd is contacted if there is any variation in subsoil conditions from those 
described in the email as it may affect the design parameters recommended in the email. 
 
If you have any queries, please do not hesitate to contact the undersigned. 
 
Yours faithfully 
RILEY CONSULTANTS LTD 
 
Prepared by: Reviewed by: Approved for issue by: 

  
 

Minna Ji 
Geotechnical Engineer 

James Beaumont 
Senior Geotechnical Engineer 

Brett Black 
Director, CPEng 

 
Enc: Borehole Logs (HA1 to HA14) 

WSP Opus Laboratories Test Results 
 RILEY Dwgs: 180432-1 to -4 









































LOT 1

LOT 2

LOT 3

LOT 4

LOT 20

LOT 5

LOT 6

LOT 7

LOT 8

LOT 9

LOT 10

LOT 11

LOT 13

LOT 12

LOT 14

LOT 15

LOT 16

LOT 17

LOT 19

LOT 18

LOT 100

LEGEND

RILEY

CONSULTANTS

FOR RESOURCE CONSENT

WAINONO INVESTMENT LTD

21 GATLAND ROAD, DRURY

GEOTECHNICAL INVESTIGATION - PROPOSED SITE PLAN

180432-1 1

AutoCAD SHX Text
20

AutoCAD SHX Text
19

AutoCAD SHX Text
15

AutoCAD SHX Text
13

AutoCAD SHX Text
7A

AutoCAD SHX Text
3

AutoCAD SHX Text
516C

AutoCAD SHX Text
516B

AutoCAD SHX Text
518A

AutoCAD SHX Text
516A

AutoCAD SHX Text
516

AutoCAD SHX Text
514

AutoCAD SHX Text
3-514

AutoCAD SHX Text
19

AutoCAD SHX Text
9B

AutoCAD SHX Text
9A

AutoCAD SHX Text
512

AutoCAD SHX Text
518

AutoCAD SHX Text
506

AutoCAD SHX Text
13A

AutoCAD SHX Text
15A

AutoCAD SHX Text
17

AutoCAD SHX Text
510

AutoCAD SHX Text
GATLAND ROAD

AutoCAD SHX Text
GREAT SOUTH ROAD

AutoCAD SHX Text
518

AutoCAD SHX Text
18

AutoCAD SHX Text
18

AutoCAD SHX Text
18

AutoCAD SHX Text
14

AutoCAD SHX Text
16

AutoCAD SHX Text
16

AutoCAD SHX Text
16

AutoCAD SHX Text
16

AutoCAD SHX Text
20

AutoCAD SHX Text
20

AutoCAD SHX Text
20

AutoCAD SHX Text
HOUSE NO. 21 (TO REMAIN)

AutoCAD SHX Text
A

AutoCAD SHX Text
2

AutoCAD SHX Text
B

AutoCAD SHX Text
3

AutoCAD SHX Text
B

AutoCAD SHX Text
3

AutoCAD SHX Text
LEGAL ROAD (NOT FORMED)

AutoCAD SHX Text
4

AutoCAD SHX Text
C

AutoCAD SHX Text
4

AutoCAD SHX Text
C

AutoCAD SHX Text
EXISTING SHED

AutoCAD SHX Text
0.5

AutoCAD SHX Text
0.4

AutoCAD SHX Text
1

AutoCAD SHX Text
2.8

AutoCAD SHX Text
4.7

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
3.1

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
3.7

AutoCAD SHX Text
3.7

AutoCAD SHX Text
NE

AutoCAD SHX Text
3.7

AutoCAD SHX Text
1.5

AutoCAD SHX Text
TP1

AutoCAD SHX Text
3m SIDE YARD

AutoCAD SHX Text
3m SIDE YARD

AutoCAD SHX Text
3m SIDE YARD

AutoCAD SHX Text
TP2

AutoCAD SHX Text
3.8

AutoCAD SHX Text
1.4

AutoCAD SHX Text
A

AutoCAD SHX Text
2

AutoCAD SHX Text
HA12

AutoCAD SHX Text
HA14

AutoCAD SHX Text
HA13

AutoCAD SHX Text
HA8

AutoCAD SHX Text
HA6

AutoCAD SHX Text
HA5

AutoCAD SHX Text
HA10

AutoCAD SHX Text
HA3

AutoCAD SHX Text
HA2

AutoCAD SHX Text
P1/HA1

AutoCAD SHX Text
HA4

AutoCAD SHX Text
HA9

AutoCAD SHX Text
HA7

AutoCAD SHX Text
HA11/P2

AutoCAD SHX Text
3.7

AutoCAD SHX Text
4.1-4.5

AutoCAD SHX Text
2.5->4.25

AutoCAD SHX Text
2.5->5.05

AutoCAD SHX Text
3.5->5

AutoCAD SHX Text
3.9-4.1

AutoCAD SHX Text
4.9->5.0

AutoCAD SHX Text
RUBBISH PILE

AutoCAD SHX Text
BURIED PIT OF BUILDING MATERIAL (APPROX EXTENT)

AutoCAD SHX Text
STORMWATER TREATMENT FACILITY

AutoCAD SHX Text
PROPOSED EASEMENT

AutoCAD SHX Text
75 GATLAND ROAD

AutoCAD SHX Text
EXISTING CONTOURS

AutoCAD SHX Text
HA1

AutoCAD SHX Text
WATER

AutoCAD SHX Text
WASTEWATER

AutoCAD SHX Text
STORMWATER

AutoCAD SHX Text
HAND AUGER LOCATION

AutoCAD SHX Text
SITE BOUNDARY

AutoCAD SHX Text
TEST PIT LOCATION

AutoCAD SHX Text
NOTE: 1. PLAN BASED ON INFORMATION FROM PLAN BASED ON INFORMATION FROM     AUCKLAND COUNCIL GIS. 2. PROPOSED LAYOUT FROM HALL PROPOSED LAYOUT FROM HALL SURVEYING LIMITED, NOV 2018

AutoCAD SHX Text
PROPOSED LOT BOUNDARY

AutoCAD SHX Text
GROUNDWATER DEPTH  16/10/18 (m)

AutoCAD SHX Text
GROUNDWATER DEPTH  5/11/18 AND 12/11/18(m)

AutoCAD SHX Text
P1

AutoCAD SHX Text
PIEZOMETER LOCATION

AutoCAD SHX Text
PALEO OVERLAND FLOWPATH

AutoCAD SHX Text
2

AutoCAD SHX Text
3.7

AutoCAD SHX Text
TP1

AutoCAD SHX Text
GROUNDWATER DEPTH  22/11/18(m)

AutoCAD SHX Text
3.7

AutoCAD SHX Text
ORGANIC MATERIAL DEPTH

AutoCAD SHX Text
SWAMP AREA

AutoCAD SHX Text
3.7->5.1

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
REV

AutoCAD SHX Text
BY

AutoCAD SHX Text
DATE DRAWN

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESIGN

AutoCAD SHX Text
DRAWN

AutoCAD SHX Text
TITLE

AutoCAD SHX Text
CADFILE

AutoCAD SHX Text
SCALES (A3)

AutoCAD SHX Text
DRAWING No.

AutoCAD SHX Text
ACENZ

AutoCAD SHX Text
REV.

AutoCAD SHX Text
APPROVED FOR ISSUE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
1

AutoCAD SHX Text
FIRST ISSUE

AutoCAD SHX Text
WY

AutoCAD SHX Text
21.12.18

AutoCAD SHX Text
MJ

AutoCAD SHX Text
WY

AutoCAD SHX Text
NOV 2018

AutoCAD SHX Text
1:750

AutoCAD SHX Text
180432-1

AutoCAD SHX Text
MJ

AutoCAD SHX Text
JM

AutoCAD SHX Text
B BLACK

AutoCAD SHX Text
21

AutoCAD SHX Text
12

AutoCAD SHX Text
18

AutoCAD SHX Text
TEL. 09-4897872

AutoCAD SHX Text
FAX. 09-4897873

AutoCAD SHX Text
P.O.BOX 100 253

AutoCAD SHX Text
AUCKLAND 0745

AutoCAD SHX Text
NORTH SHORE

AutoCAD SHX Text
SCALE 1:     

AutoCAD SHX Text
(m)

AutoCAD SHX Text
750

AutoCAD SHX Text
0

AutoCAD SHX Text
7.5

AutoCAD SHX Text
15

AutoCAD SHX Text
22.5

AutoCAD SHX Text
30

AutoCAD SHX Text
45



HA9

LEGEND

HA1

A

2

SECTION

HA14

HA11

RILEY

CONSULTANTS

FOR RESOURCE CONSENT

WAINONO INVESTMENT LTD

21 GATLAND ROAD, DRURY

GEOTECHNICAL INVESTIGATION CROSS SECTION A

180432-2 1

AutoCAD SHX Text
V155

AutoCAD SHX Text
V78

AutoCAD SHX Text
V57

AutoCAD SHX Text
V144

AutoCAD SHX Text
V201+

AutoCAD SHX Text
V144

AutoCAD SHX Text
V132

AutoCAD SHX Text
V146

AutoCAD SHX Text
V132

AutoCAD SHX Text
V69

AutoCAD SHX Text
10,10,10

AutoCAD SHX Text
V151

AutoCAD SHX Text
V105

AutoCAD SHX Text
V120

AutoCAD SHX Text
V105

AutoCAD SHX Text
V92

AutoCAD SHX Text
V108

AutoCAD SHX Text
V49

AutoCAD SHX Text
V37

AutoCAD SHX Text
V77

AutoCAD SHX Text
V215+

AutoCAD SHX Text
5,7,6

AutoCAD SHX Text
V171

AutoCAD SHX Text
V57

AutoCAD SHX Text
V88

AutoCAD SHX Text
V88

AutoCAD SHX Text
V139

AutoCAD SHX Text
V97

AutoCAD SHX Text
V139

AutoCAD SHX Text
V117

AutoCAD SHX Text
V199+

AutoCAD SHX Text
11,11,13

AutoCAD SHX Text
SCALE 1:     

AutoCAD SHX Text
(m)

AutoCAD SHX Text
250

AutoCAD SHX Text
0

AutoCAD SHX Text
5

AutoCAD SHX Text
10

AutoCAD SHX Text
15

AutoCAD SHX Text
INSITU UNDRAINED SHEAR

AutoCAD SHX Text
SCALA PENETROMETER FROM

AutoCAD SHX Text
HAND AUGER LOCATION

AutoCAD SHX Text
GROUNDWATER LEVEL (16/10/18)

AutoCAD SHX Text
WL

AutoCAD SHX Text
FILL

AutoCAD SHX Text
EXISTING GROUND SLOPE

AutoCAD SHX Text
SILT

AutoCAD SHX Text
CLAY

AutoCAD SHX Text
10%%D

AutoCAD SHX Text
SAND

AutoCAD SHX Text
ORGANICS

AutoCAD SHX Text
(6,7,7)

AutoCAD SHX Text
STRENGTHS (kPa)

AutoCAD SHX Text
BASE OF BOREHOLE

AutoCAD SHX Text
(blows/50mm for last 150mm)

AutoCAD SHX Text
v188+

AutoCAD SHX Text
SCALE 1: 

AutoCAD SHX Text
250

AutoCAD SHX Text
PUKETOKA FORMATION

AutoCAD SHX Text
5°

AutoCAD SHX Text
5°

AutoCAD SHX Text
2°

AutoCAD SHX Text
1°

AutoCAD SHX Text
0°

AutoCAD SHX Text
BOUNDARY

AutoCAD SHX Text
BOUNDARY

AutoCAD SHX Text
ORGANIC MATERIAL

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
REV

AutoCAD SHX Text
BY

AutoCAD SHX Text
DATE DRAWN

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESIGN

AutoCAD SHX Text
DRAWN

AutoCAD SHX Text
TITLE

AutoCAD SHX Text
CADFILE

AutoCAD SHX Text
SCALES (A3)

AutoCAD SHX Text
DRAWING No.

AutoCAD SHX Text
ACENZ

AutoCAD SHX Text
REV.

AutoCAD SHX Text
APPROVED FOR ISSUE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
1

AutoCAD SHX Text
FIRST ISSUE

AutoCAD SHX Text
WY

AutoCAD SHX Text
21.12.18

AutoCAD SHX Text
MJ

AutoCAD SHX Text
RTS

AutoCAD SHX Text
NOV 2018

AutoCAD SHX Text
1:250

AutoCAD SHX Text
180432-2

AutoCAD SHX Text
MJ

AutoCAD SHX Text
JM

AutoCAD SHX Text
B BLACK

AutoCAD SHX Text
21

AutoCAD SHX Text
12

AutoCAD SHX Text
18

AutoCAD SHX Text
TEL. 09-4897872

AutoCAD SHX Text
FAX. 09-4897873

AutoCAD SHX Text
P.O.BOX 100 253

AutoCAD SHX Text
AUCKLAND 0745

AutoCAD SHX Text
NORTH SHORE



LEGEND

HA1

B

1

SECTION

HA4

HA5

HA6

RILEY

CONSULTANTS

FOR RESOURCE CONSENT

WAINONO INVESTMENT LTD

21 GATLAND ROAD, DRURY

GEOTECHNICAL INVESTIGATION CROSS SECTION B

180432-3 1

AutoCAD SHX Text
SCALE 1:     

AutoCAD SHX Text
(m)

AutoCAD SHX Text
250

AutoCAD SHX Text
0

AutoCAD SHX Text
5

AutoCAD SHX Text
10

AutoCAD SHX Text
15

AutoCAD SHX Text
HAND AUGER LOCATION

AutoCAD SHX Text
FILL

AutoCAD SHX Text
SILT

AutoCAD SHX Text
CLAY

AutoCAD SHX Text
SAND

AutoCAD SHX Text
ORGANICS

AutoCAD SHX Text
SCALE 1: 

AutoCAD SHX Text
250

AutoCAD SHX Text
V149

AutoCAD SHX Text
V117

AutoCAD SHX Text
V166

AutoCAD SHX Text
V185

AutoCAD SHX Text
V108

AutoCAD SHX Text
V196

AutoCAD SHX Text
V199

AutoCAD SHX Text
V126

AutoCAD SHX Text
V131

AutoCAD SHX Text
V102

AutoCAD SHX Text
3,3,4

AutoCAD SHX Text
V111

AutoCAD SHX Text
V105

AutoCAD SHX Text
V126

AutoCAD SHX Text
V141

AutoCAD SHX Text
V123

AutoCAD SHX Text
V126

AutoCAD SHX Text
V163

AutoCAD SHX Text
V151

AutoCAD SHX Text
V62

AutoCAD SHX Text
V58

AutoCAD SHX Text
11,12,15

AutoCAD SHX Text
V160

AutoCAD SHX Text
V166

AutoCAD SHX Text
V111

AutoCAD SHX Text
V74

AutoCAD SHX Text
V123

AutoCAD SHX Text
V105

AutoCAD SHX Text
V105

AutoCAD SHX Text
V95

AutoCAD SHX Text
V154

AutoCAD SHX Text
V123

AutoCAD SHX Text
3,3,3

AutoCAD SHX Text
FLOWPATH

AutoCAD SHX Text
BOUNDARY

AutoCAD SHX Text
6%%D

AutoCAD SHX Text
2%%D

AutoCAD SHX Text
4%%D

AutoCAD SHX Text
4%%D

AutoCAD SHX Text
PUKETOKA FORMATION

AutoCAD SHX Text
INSITU UNDRAINED SHEAR

AutoCAD SHX Text
SCALA PENETROMETER FROM

AutoCAD SHX Text
GROUNDWATER LEVEL (16/10/18)

AutoCAD SHX Text
WL

AutoCAD SHX Text
EXISTING GROUND SLOPE

AutoCAD SHX Text
10%%D

AutoCAD SHX Text
(6,7,7)

AutoCAD SHX Text
STRENGTHS (kPa)

AutoCAD SHX Text
BASE OF BOREHOLE

AutoCAD SHX Text
(blows/50mm for last 150mm)

AutoCAD SHX Text
v188+

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
REV

AutoCAD SHX Text
BY

AutoCAD SHX Text
DATE DRAWN

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESIGN

AutoCAD SHX Text
DRAWN

AutoCAD SHX Text
TITLE

AutoCAD SHX Text
CADFILE

AutoCAD SHX Text
SCALES (A3)

AutoCAD SHX Text
DRAWING No.

AutoCAD SHX Text
ACENZ

AutoCAD SHX Text
REV.

AutoCAD SHX Text
APPROVED FOR ISSUE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
1

AutoCAD SHX Text
FIRST ISSUE

AutoCAD SHX Text
WY

AutoCAD SHX Text
21.12.18

AutoCAD SHX Text
MJ

AutoCAD SHX Text
RTS

AutoCAD SHX Text
NOV 2018

AutoCAD SHX Text
1:250

AutoCAD SHX Text
180432-3to4

AutoCAD SHX Text
MJ

AutoCAD SHX Text
JM

AutoCAD SHX Text
B BLACK

AutoCAD SHX Text
21

AutoCAD SHX Text
12

AutoCAD SHX Text
18

AutoCAD SHX Text
TEL. 09-4897872

AutoCAD SHX Text
FAX. 09-4897873

AutoCAD SHX Text
P.O.BOX 100 253

AutoCAD SHX Text
AUCKLAND 0745

AutoCAD SHX Text
NORTH SHORE



C

1

SECTION

HA8

HA3

HA6

HA14

HA10

HA1

LEGEND

RILEY

CONSULTANTS

FOR RESOURCE CONSENT

WAINONO INVESTMENT LTD

21 GATLAND ROAD, DRURY

GEOTECHNICAL INVESTIGATION CROSS SECTION C

180432-4 1

AutoCAD SHX Text
SCALE 1: 

AutoCAD SHX Text
500

AutoCAD SHX Text
TP1

AutoCAD SHX Text
V215+

AutoCAD SHX Text
V138

AutoCAD SHX Text
V169

AutoCAD SHX Text
V185

AutoCAD SHX Text
V154

AutoCAD SHX Text
V163

AutoCAD SHX Text
V80

AutoCAD SHX Text
V58

AutoCAD SHX Text
V148

AutoCAD SHX Text
V215+

AutoCAD SHX Text
3,4,5

AutoCAD SHX Text
V151

AutoCAD SHX Text
V105

AutoCAD SHX Text
V120

AutoCAD SHX Text
V105

AutoCAD SHX Text
V108

AutoCAD SHX Text
V37

AutoCAD SHX Text
V77

AutoCAD SHX Text
V215+

AutoCAD SHX Text
5,7,6

AutoCAD SHX Text
V223+

AutoCAD SHX Text
V183

AutoCAD SHX Text
V173

AutoCAD SHX Text
V163

AutoCAD SHX Text
V127

AutoCAD SHX Text
V117

AutoCAD SHX Text
V83

AutoCAD SHX Text
V40

AutoCAD SHX Text
V223+

AutoCAD SHX Text
V223+

AutoCAD SHX Text
V225+

AutoCAD SHX Text
V96

AutoCAD SHX Text
V120

AutoCAD SHX Text
V123

AutoCAD SHX Text
V137

AutoCAD SHX Text
V100

AutoCAD SHX Text
V70

AutoCAD SHX Text
V80

AutoCAD SHX Text
V100

AutoCAD SHX Text
V183

AutoCAD SHX Text
3,2,4

AutoCAD SHX Text
V160

AutoCAD SHX Text
V166

AutoCAD SHX Text
V111

AutoCAD SHX Text
V74

AutoCAD SHX Text
V123

AutoCAD SHX Text
V105

AutoCAD SHX Text
V105

AutoCAD SHX Text
V95

AutoCAD SHX Text
V154

AutoCAD SHX Text
V123

AutoCAD SHX Text
3,3,3

AutoCAD SHX Text
BOUNDARY

AutoCAD SHX Text
BOUNDARY

AutoCAD SHX Text
(6,7,7)

AutoCAD SHX Text
INSITU UNDRAINED SHEAR

AutoCAD SHX Text
STRENGTHS (kPa)

AutoCAD SHX Text
SCALA PENETROMETER FROM

AutoCAD SHX Text
BASE OF BOREHOLE

AutoCAD SHX Text
(blows/50mm for last 150mm)

AutoCAD SHX Text
HAND AUGER LOCATION

AutoCAD SHX Text
GROUNDWATER LEVEL (16/10/18)

AutoCAD SHX Text
WL

AutoCAD SHX Text
v188+

AutoCAD SHX Text
FILL

AutoCAD SHX Text
EXISTING GROUND SLOPE

AutoCAD SHX Text
SILT

AutoCAD SHX Text
CLAY

AutoCAD SHX Text
10%%D

AutoCAD SHX Text
SAND

AutoCAD SHX Text
ORGANICS

AutoCAD SHX Text
1%%D

AutoCAD SHX Text
3%%D

AutoCAD SHX Text
6%%D

AutoCAD SHX Text
4%%D

AutoCAD SHX Text
PUKETOKA FORMATION

AutoCAD SHX Text
ORGANIC MATERIAL

AutoCAD SHX Text
V49

AutoCAD SHX Text
V92

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
REV

AutoCAD SHX Text
BY

AutoCAD SHX Text
DATE DRAWN

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESIGN

AutoCAD SHX Text
DRAWN

AutoCAD SHX Text
TITLE

AutoCAD SHX Text
CADFILE

AutoCAD SHX Text
SCALES (A3)

AutoCAD SHX Text
DRAWING No.

AutoCAD SHX Text
ACENZ

AutoCAD SHX Text
REV.

AutoCAD SHX Text
APPROVED FOR ISSUE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
1

AutoCAD SHX Text
FIRST ISSUE

AutoCAD SHX Text
WY

AutoCAD SHX Text
21.12.18

AutoCAD SHX Text
MJ

AutoCAD SHX Text
RTS

AutoCAD SHX Text
NOV 2018

AutoCAD SHX Text
1:500

AutoCAD SHX Text
180432-3to4

AutoCAD SHX Text
MJ

AutoCAD SHX Text
JM

AutoCAD SHX Text
B BLACK

AutoCAD SHX Text
21

AutoCAD SHX Text
12

AutoCAD SHX Text
18

AutoCAD SHX Text
TEL. 09-4897872

AutoCAD SHX Text
FAX. 09-4897873

AutoCAD SHX Text
P.O.BOX 100 253

AutoCAD SHX Text
AUCKLAND 0745

AutoCAD SHX Text
NORTH SHORE

AutoCAD SHX Text
SCALE 1:     

AutoCAD SHX Text
(m)

AutoCAD SHX Text
500

AutoCAD SHX Text
0

AutoCAD SHX Text
5

AutoCAD SHX Text
10

AutoCAD SHX Text
15

AutoCAD SHX Text
20

AutoCAD SHX Text
30


