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Drury
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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 (HA1l 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:

e 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.
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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.

e 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 HA1l (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

: Groundwater Depths (m)/
Piezometer Dates Monitored
Borehole Screen Brilli
Depths (m riiing
pths (m) (16/10/2018) 5/11/2018 12/11/2018 | 22/11/2018
P1(HAL) 1.0to 5.0 Not Encountered 3.7 3.7 3.8
P2(HA11) 1.0t0 5.0 2.8 15 15 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).
o 150kPa Dependable Bearing Capacity (Ultimate Limit State).
e 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 soll
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:

e 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.

e 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.

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

e 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.

o 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 emalil 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:
Wi ] SN S\

Minna Ji James Beaumont Brett Black
Geotechnical Engineer Senior Geotechnical Engineer Director, CPENng

Enc: Borehole Logs (HA1 to HA14)
WSP Opus Laboratories Test Results
RILEY Dwgs: 180432-1 to -4
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®  Small Disturbed Sample * Water Strike (1st, 2nd ...) HOLE TERMINATED DUE TO:
[ Large Disturbed Sample 1 WaterRise (1st, 2nd ...) and )
U100 Undisturbed Sample z Rise Time (minutes) Target Depth

All dimensions in metres
Scale 1:41

Shear Vane No,
4496

Logged by:

AHL

Checked by:
CF.

v



1 R Riley Consultants Limited
! ILEY 4 Fred Thomis Drive
Takay 0622
@ CONSULTANTS 14 i 485 v HAND AUGER LOG
Edinern s Gelagicts g
Project: Location: Hole position: No.:
o]
21 Gatland Road Papakura Refer to site plan.
Job No.: Start Date: 16-10-18 | Ground Level (m): Co-Ordinates (): HA3
180432 Finish Date: 16-10-18
Client: Hole Depth: Sheet:
Wainono Investment Ltd 5.00m 1 of 1
c — F ° =
S_| E|S . - o |8 58| g
Sg| = |8 Geological Description o | & | Soil Shear Strength| Scala Penetrometer | 2| 2| 3 Tests
2~ a |8 (refer to separate Geotechnical and Geologlcal &3 (kPa) (blows / 50 mm) 5= E
w 8 2 Information sheet for furiher information) - | = (99 gl w
o ! > 50100 150 200 a6 a 12 13-
3 Lt : "
§ TOPSOIL
030 2 _ N1
z Ix M
| 050, % | SILT; red brown with black motte. Very sliff, non plastic X | ! « V= 225+
[SOUTH AUCKLAND VOLCANIC FIELD]. x— |1 =
- x
080, = [
) Silty CLAY; light orange brown wilh grey mottles. Very stiff, |x I
moderately plastic [PUKETOKA FORMATION]. x | V=96
=1 x e ~ R=67
b x
1.30 SILT, race dlay; light orange brown with grey mottles. Very i x | '
stiff, moderately plastic. —— | |
L == P V=120
ol a x R=53
CLAY, minor silt; light grey with orange mottles. Stiff to e !
very sliff, moderately 1o highly plastic. ] I
1.50 m Grades to greyish white with orange and pink - — V=123
2 mottles. Pumiceous. — ''a  x N R=723
2.00 m Grades to light grey with orange mottes. |— | i :
— | |
—_— 1 i
s —] n V=137
g = — a x w ~ R=g7
E A i
L 8 —
g [— ]
. g - o V=100
-3 ¢ - — & x N R=50
L & | | ]
320l i i
% L
SILT, minor clay, trace sand; light brown grey with orange £ i I 2
motties. Stiff to very stiff, non plastic, X e allix | 2 x> V=70
= Wws! R=33
X
L * ¥
3.80 m Grades to minor sand. no clay. Non plastic, sand, B | t V=80
fine. | | ol
4 X x Voo
_ il lge | R=20
X
x |
x I
- * x A ¥ V=100
4.50 m Grades to brown grey. x | R=33
x
x |
i
5.00! 4.90 m Grades to minor clay, trace sand; fine * x | o V=183
T [ —— = - X - MW No.1  R=60
ECH@5.00m ‘ K 2,1,0,
: L
" | . 1,11
b H 11,2,
i 11,1, 1
» 11,1,
H 0,3,2,
i 2,2,2,
P 2,2,2
- . 3,2,2,
-8 7 233
| 3 3,3,2,
! 4
| &
- ;
[ A, s
| —Bgm " v 1
-7
|
RExdell\aAnat\iA‘Imtsh: . Fered. Sidfi ' Scala Penetrometer - blows/50mm | GROUNDWATER Remarks
et 3 Permeability Test N SAVF* - Soulh Auckland Volcanic Field
weathered, moderately weathered, highly weathered, ¥ Schmidt Hammer one
completely weathered, residually weathered ~ Insilu Vane Shear Strength (kPa) Slow Seep (depth 3.7 m)
Relative soil Strength - very soft/very loose, softloose, V=Peak R=Residual, UTP=Unable
firmimedium dense, stifffdense, very stifffvery dense to penetrate D Rapid Inflow (depth )
® Small Disturbed Sample * Water Strike (1st, 2nd _..) HOLE TERM
= NATE| ETO:
[ Large Disturbed Sample 1 WaterRise (1st, 2nd ...) and l RIS
B U100 Undisturbed Sample Y Rise Time (minutes) Target Depth

RILEYAKL GLB Leg RILEY HA [AKL) NO MAP 180432- BOREHOLE LUGS GP. <<DrawingFile>> 11/12/2018 16:05 Produced by gINT Professional

All dimensions in metres
Scale 1:41

Shear Vane No.
4496

Logged by: | Chegked by:
AHL | (WA
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4 Fred Thomas Drive
na 0622
SEA LR ey HAND AUGER LOG
Trgipiars apd Geilagists Fax
Project: Location; Hole position: No.
21 Gatland Road Papakura Refer to site plan.
Job No.: Start Date: 16-10-18 | Ground Level (m): Co-Ordinates (): HA4
180432 Finish Date: 16-10-18
Client: Hole Depth: Sheet:
Wainono Investment Ltd 5.06m 1 of 1
[=4 — | E ° o
S| E|S . . (€] § 5| 8
S| ¢ 8 Geological Description S | & | Soil Shear Strength| Scala Penetrometer | 22| 3 Tests
o~ a | & (refer o separate Geotechnical and Geclogical 2 3 (kPa) (blows / 50 mm) 5|2 E
[T 8 |3 Infarmation sheat for further information) - | = &5l »
o > S0_100 150200 | 3 69 12 1§ o
T TOPSOIL ]‘ 1 1
3d n
o : ) ) ) i V= 149
@ | SILT, minor clay; fight brownish arange. very siiff, slightly x R=28
'-l‘; plastic [SOUTH AUCKLAND VOLCANIC FIELD]. in %
] Lk
8 x
I 3 * | V=117
=1 E % R=26 |
3 e *
2 x
£ X
i 5 V=166
@ I ® ~R=114 |
x
x
x
X 1
5200 x V=185
2 — 8 x ~ R=52
Clayey SILT; light orange and light grey mixed. Very stiff, = X ,
: moderately plastic [PUKETOKA FORMATION]. x o
3
=l |} i |
: CLAY, some silt bluish grey with Irace red mottles. Stiffto | — | g i
B very stiff, moderately plastic. gl ; 2 WS
. e — | V= 196
=3 — | A A/ N R=137
8 c - —
r K3 b— —d
L T |
AMER - == '
S 4 ] ] ] 5—7_ t " V=199 |
| @ | Sity CLAY; light grey to white with red mottles. Very stiff, — }
© | moderately plastic. "_,‘— ,
380 £ a2 | I
- =3 N L I
& h 3.70m-3.80 m 100mm of bright red clay. — |
I - — | o V=126
-4 410 CLAY, some sili; light yellowish brown with red and orange ™~ — 4 M R=44 7
mottles. Very stiff, moderately plastic. —
r CLAY, minor silt, trace sand, trace gravel; white. Very stiff, |~ | V=131
s moderately plastic; Sand, fine; gravel, fine. pumiceous. g a R=38 1
« 5.00; - — it o V=102
s | . w No. 1 £
L EOH @ 5.05m l: (1).?.(1,.
: 0,01,
0,0.0,
E‘ 1,0,1,
2, 1.1,
[ Ve 1,11,
by 2,1.1.
-4 11,2,
S 3 1,21,
i, 111,
o 2,33,
L H 3,4
»
&
L L.-. ]
-
L . ! '
-7 | ¢ ——7om™ '
Explanations: ) Y Sscsia Penevometer - blowsisomm | GROUNDWATER Remarks
RnanMast we.::mdl?u o UMB. Ihmd slightly § Permeability Test D None 3.00 m. Water strike - Very slow seep
it , highly weathered, W Schmidt Hammer
cumplalahr mmmﬂ. residually weathered v Insitu Vane Shear Sirength (kPa) Slow Seep (depth 3.0m)
Relative sail Strangth - very softivery loose, solticose, V=Peak, R=Residusl, UTP=Unable
firmimedium dense, stiffidense, very stiffivery dense to penetrate I:' Rapid Inflow (depth )

®  Small Disturbed Sample
[ Large Disturbed Sample
U100 Undisturbed Sample

K

Water Strike (1st, 2nd ..}
Water Rise (1st, 2nd ) and
Risa Time (minutes)

HOLE TERMINATED DUE TO:
Target Depth

All dimensions in metres
Scale 1:41

Shear Vane No.
1706

Logged by:
RTS

C e?(ed by:
Y/



;] RI LEY I‘Q:‘Izymic‘u::iﬂ!ﬁants Limited

Takapuna 08622

HAND AUGER LOG

@ CONSULTANTS 1y .s4p480 7872
Crginaany anid Gewlagiin P
Project: Location: Hole position: No.:
21 Gatland Road Papakura Refer to site plan.
Job No.: Start Date: 16-10-18 | Ground Level (m): Co-Ordinates (): HAS5
180432 Finish Date: 16-10-18
Client: Hole Depth: Sheet
Wainono Investment Ltd 5.00m 1 of 1
c —_ | E ° o
£~ E |3 : . vl HEI
S| = | 3 Geological Description G | & | Soil Shear Strength| Scala Penetrometer | 2| 2| & Tests
o~ a |2 (refer to separate Geolechnical and Geological 213 (kPa) (blows / 50 mm) 5|2 ‘%
[} 7] ] Information sheet for further information) - | £ 213 | o
a 3 5 [CRNY]
50100 150 200 3 B 9 12 18 -
o
| £ | Topso 111
025 8 | AR
§ ™
x
| 3 SILT, minor clay, orangish brown, Very stiff, sightly plastic | x o =1
0.60, ° | [SOUTH AUCKLAND VOLCANIC FIELD), x ‘ R=58
X— Mw
- X .
Silty CLAY; brownish light grey with trace orange mattles, X e
Sitiff to very stiff I . V=105 |
1 = R=62
=
v o
o3
el V=126
1.60. X i R=77
x
SILT, minor clay, white | LS
L x
V=141
~22.05 - - p MR=77
Ll
Silty CLAY; light grey with orange mottles. Very stiff, —x |
moderately plastic. vl
e — =
= v
L a 1
E X
2 x
8 | 2.80m - 3.25m Orange and light grey mixed with trace ‘2_&_
S | organics. Organics, amorphous, o K7 V=126
_3 2 e R=80 |
4 xx— 1
3 X |
a i g |
3.20 m Grades to minor organics, amorphous — )
= B |
X V=163
b - X% oo
" . R=123
= s S
< — [
= :
V=151
g -;_ X 1 ! hd R=52
419 4.10 m Grades to trace organic, amorphous ] s
4.45 Qrganic CLAY; dark brown, Stiff, moderately to highly -_1— V=62
\plasnc‘ i‘-x s v
| ., R=31
x__
Clayey SILT, minor organics, trace sand; light brownish L X !
grey. Stiff, moderately plastic; sand, fine; organics, S
. 5.00 amorphous, s AL
> \ a No. 1 R=22
o 0,0,0,
EOH @ 5.00 m (1’11
2,11,
3\' 11,1,
" 2,22,
- i ! 2,9,
5 11,8,
] 9, 10,
. 11,12,
1 6 15
s |
-7
Explanations: ) ) ' Scala Penetrometer - blows/50mm | GROUNDWATER Remarks
O et B 3 Permeabilty Test SAVF* - South Auckiand Volcanic Field
weathered, moderately weathered, highly weathered, ¥ Schmidt Hammer None
completely weathered, residually weathered ~ Insitu Vane Shear Strength (kPa) Slow Seep (depth 4.0 m)
Relative soil Strength - very soft/very loose, sofiloose, V=Peak R=Residual, UTP=Unable
firm/imedium dense, stiff/dense, very stiffivery dense to penetrate D Rapid Inflow (depth )
®  Small Disturbed Sample i Water Strike (1st, 2nd ...) HOLE TERMINATED DUE TO:
[ Large Disturbed Sample 1 Water Rise (1st, 2nd ...) and :
U100 Undisturbed Sample Y rise Time (minutes) Target Depth

RILEYAKL GLE Log RILEY HA [AKL) NO MAP 180432- BOREHDLE LOGS GPJ <<DrawingFile>> 11/12/2018 16 05 Produced by gINT Professional

All dimensions in metres
Scale 1:41

608 GB )

Shear Vane No.| Logged by: ([:thrfd by:
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1 RI L EY Riley Consultants Limited
= 4 Fred Thomas Dve
De22
@ CONSULTANTS 1o mors roeoarz HAND AUGER LOG
Engingasy anil Gasingicts Foor-
Project: Location: Hole position: No.:
21 Gatland Road Papakura Refer to site plan.
Job No.: Start Date: 16-10-18 | Ground Level (m): Co-Ordinates (): HA6
180432 Finish Date: 16-10-18
Client: Hole Depth: Sheet:
Wainono Investment Ltd 5.00m 1 of 1
c — | B © -
S| E |3 . . T |E].. 25 8
Sc| £ |8 Geological Description o | & | Soil Shear Strength| Scala Penetrometer | 2 (% | 5 Tests
o~ a |8 (refer to separate Geotechnical and Geological b5l I (kPa) (blows / 50 mm) 5|= g
w 8 2 Information sheet for further information) - | % 8 3| o
S > 50100 150 200 1 8 9 12 1
E: Q8! ""
& | ToPsoIL
.30, 2 1)1
X
. SILT, trace clay, brownish orange. Very stiff, non plastic x V=160
i % [SOUTH AUCKLAND MOLCANIC FIELD]. o & R=25
0.75 . X
X — MW
- Clayey SILT; trace gravel; grey with trace orange mottles. — * V=168
L1 Very sliff, slightly plastic _’_‘ i V' R= 108
x —
x
i
e
1.50 % V=111
== e S = S S - R=34
SILT, minor clay, minar gravel; light greyish brown. Stiff, X
slightly plastic; gravel, fine; pumiceous. x ”
1.95 bed e
e —= | A
Silty CLAY; light grey with minor orange mottles. Very stiff, | —2¢ |
- moderately plastic. P !
%
— X V=123
: 5 = r Y Ress
[ g b — :
—x
L & 2.80 m - 2.95 m Grades to greyish while with orange ?—x_ [
9 | mottles. = | V=108
L3 N x— | 5 R= 52
Q X
x x
N s .
" , =
vl 2
3.50 ! 2 \/=105
— 8 Elw R=62
Clayey SILT; greyish white with orange mottles, Stiff, = X | !
i moderately plastic. X s
| %
X
| ,4.00 x V=95
= P e e X 25 N R=34
SILT, minor to some clay; white with trace orange mottles, i .
B Very stiff, slightly to moderately plastic; sand, fine. x =3 ;
*
! V=154
>R a MR=28
x
x
X i !
< 5.00 x v=123
5 a ! No.1 “ R=18
EOH @5.00m e 0,01
| . 0,01,
- 0,00,
i [. 1,1.0,
- 3 1,01, #
] 1,1, 1,
& 1,32,
L 4 1,12
i 1,22,
% v 2,2,3,
I8 o 67,3,
- 53,4
L » .3, 4,
L .~ 333
L :
"
L '_'
S
L7 ; 7.0 " '
Eﬁ’:&ﬂwfﬁ _ e s Y Scels Penerromater - blows/Somm | GROUNDWATER Remarks
H - ered, § )
ahersd, bk hinrlyln W._ P ) Parmasbilly Tax D None SAVF* - South Auckland Volcanic Field
o ; 4 * W Schmidt Hammer
m-np.lnleiy weathered, residually weathered v Insitu Vane Shear Strengih (kPa) Slow Seep (depth 3.7 m)
Refative soll Strangth -.mry softivery loose, softloose, \/=Peak, R=Residual, UTP=Unable
firm/medium dense, stifffdense, very stiftfvery dense 10 penetrate |:| Rapid Inflow (depth )
®  Small Disturbed Sample i Water Strke (1st, 2nd ... HOLE TERMINATED DUE TO:
| Large Disturbed Sample 1 Water Rise (1st, 2nd ..} and '
U100 Undistutbad Sample Y Rise Time (minutes) Target Depth

All dimensions in metres

Scale 1:41

Shear Vane No.
608

Logged by:
GB
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—1 Riley Consultants Limited
SRILEY Foeme
@ CONSULTANTS 1o e o 2 HAND AUGER LOG
Tougime ers anil GRalaginie Fax
Project: Location: Hole position: No.:
21 Gatland Road Papakura Refer to site plan.
Job No.: Start Date: 11-10-18 | Ground Level (m): Co-Ordinates (): HA7
180432 Finish Date: 11-10-18
Client: Hole Depth: Sheet:
Wainono Investment Ltd 5.00m 1 of 1
= — | E ° o
S~| E |3 ‘ - v I
Seg| ¢ Geological Description & | & | Soil Shear Strengthj Scala Penetrometer | 3| 2| 3 Tests
b= o | (refer lo separate Geotechnical and Geological 213 (kPa) (blows / 50 mm) 5|2 E
L 8 Information sheet for further information) - | £ 5 3l »
= = sof00 150200 | 3 & 9 12 1 |
-2[ TOPSOIL; dark brown. l I ]‘
=]
[ ol 2 1l '
0.35m - 0,50 m Grades to brownish orange. dry to moist. X
: x i % N V=216+
s SILT, minor to some clay, light grey with trace orange x - ! .
5 mottles. Very suff, slightly plastic, pumiceous [PUKETOKA e |
FORMATION], " ‘
X
| V=145
1 A a X R=31
X
1.30 x
= ! M
Silty CLAY:; light grey with trace to minor orange mottles. X | V=135
i Very stiff, slightly to maderately plastic, pumiceous. "_x—' a - : R=68 |
L E_x_ I
] :_T
- ,2.00 1.90 m Grades to clayey SILT; orange with minar fight grey | —> V=123
2 and trace pink moiles. = s X WS ~ R=62
L sndiacepnimomes. o _ s
i Siity CLAY; grey with munor orange and trace pink mottles. 'x_,(—
: Very stiff, moderatyely plastic. e
[ = X V=126
I 2.10 m Gradas to brownish grey with minor pink and trace [ x— o X R=77
& | orange moties. X} .
. -g __,z §
' 2 = 5 V=138
s |3 T P v Y R=22
| 3,10 m Grades to clayey SILT, slightly to moderately ;{ =
| plastic. —
3.50 = X% V=120
1 o — el i s V R=62
[ Clayey SILT, trace sand; light grey with frace orange ~ X
| mottles. Stiff, slightly to moderately plastic; sand, fine. X =i
I % ) !
J Fe L sl x e
g L — | J
‘g - o
x —
g B V=52
x =
H 460 - 8 X ~MR=15
B ) ! el |
B Organic SILT, minor clay; dark brown with dark specks, X
S I stiff to very sfiff, slightly plastic; organics, amorphous. x K% i
3 L
2 « 5.00] o n . o V=123
7 ¥ ’ - No. 21 R=25
& I ECH @ 5.00 - 01,2
= " e m o 3,2,3,
b= " 3 3,33,
] s 6,7.8,
= - . 9,6,6, E
b . a\ 56,8,
2 - - 10,12,
z Fat 12
L=
? i e
[} -6 .
o T Em Y
w
5
s
g i
w
2 |
[ 4
L
| Explanations: Y ScalaPenatrometer - blows/somm | GROUNDWATER Remarks
g Rock Mass Weathering - unwaathered, sfightly I Permeabilty Test
é d, moderataly weatherad, highly weathered. @ genmigh Hamemer D S
S i ’ Vv Insitu Vane Shear Strenglh (kPa) X | Slow Seep (depth 3.1 m
i: Relative soil Strength = vory softivery In.ose‘ softloose, V=Peak, R=Residual, UTP=Unable p (dept )
E firmimedium dense, stiffidense, very stiffivery dense * 1o penetate D Rapid Inflow (depth )
&| @ Small Disturbed Sample W ‘Water Strike (1st. 2nd ...} !
|  Large Disturbed Sample 1 Water Rise (18, 2nd ..) and HOLE TERMINATED DUE TO:
@ U100 Undisturbed Sample Y Rise Time (minutes) Target Depth
3 S
o
Z| All dimensions in metres Shear Vane No.| Logged by: Clqe ed by:
g Scale 1:41 608 GB ( &



ARILEY

Riley Consultants Limited

4 Fred Thomas Drive
Tk o522
@ CONSULTANTS o 640 480 7872 HAND AUGER LOG
e aed Gosingin g
Project: Location: Hole position: No.:
21 Gatland Road Papakura Refer to site plan.
Job No.: Start Date: 11-10-18 | Ground Level (m): Co-Ordinates (): HAS8
180432 Finish Date: 11-10-18
Client: Hole Depth: Sheet:
Wainono Investment Ltd 5.00m 1 of 1
. £I/5 H 52 o
=~| £ |: . o n Ble . B2 @
Seg| ¢ Geological Description @ | & | Soil Shear Strength| Scala Penetrometer | =|2| g Tests
o~ a || (refer to separate Geotechnical and Geological r b I (kPa) (blows / 50 mm) 5|2 E
w 8 Information sheet for further information) -1 | (_% 3w
N S| 50 w01502m0 | 3 & 9 12 1§
0.10" K 11 f DM
w | TOPSOIL. J£3 M
5 I
x
0.50 V’ SILT; reddish brown with trace black mottles, Very stiff, x
i O Pon plastc [SOUTH AUCKLAND VOLGANIG FIELD] gl x M VV=228
CLAY, some sill; grey with orange mottles. Very stiff, - —
i moderately plastic [PUKETOKA FORMATION]. Vel V=183
1 — & X ~ R=133
1.20 m Grades to irace white specks, pumiceous. — |
S 1 V=173
|— ] s % | ~ R=133
T |
1.80 m Grades to minor sclt light grey and orange mixed; [__ "] [
s moderately to highly plastic. :_: ko ke [ ~ \é; ﬁg
2.20 m Grades to pink, orange and grey mixed. — i
— — I
c i
5 R = V=127
& == a x ~ R=83
A E ==
uC: | SR—
290 £ o iy .
s 2 — | V=117
- :L:‘ Sitty CLAY: pinkish grey with red motles, stif, slightly to _“..3_ a1 g | R=67
moderately plastic. jus f
| M-
+ z‘_ % o V=83
i 3.50 m Grades lo light orange. Bl . R=133
— | 3
aso | | E - . 2
7 =
__ SILT, trace clay; whitish grey. Firm, ron to slightly plastic; x i | V=40
_'4 pumiceous. x ” ax ! N R=17
X
X x |
4.40 I S .1 '
I o x i % | V= 223+
SILT, trace gravel; grey. Very stiff to hard; non plastic; x i
pumiceous. X o |
% |
x
55:00 i ! x V=223
1 EOH @ 5.00m |
L |
-6
S |
- |
K I
' |
L | 1
. ; l r
=7
Exczlznat\i,sn: . hered. siahtt ' Scala Penetrometer - blows/50mm | GROUNDWATER Remarks
ock Mass Weathering - unweathered, slightly Permeability Test —= .
weathered, moderately weathered, highly weathered, % Schmidt Hammer D None SAVF* - South Auckland Volcanic Field
completely weathered, residually weathered ~  Insitu Vane Shear Strength (kPa) Slow Seep (depth 4.0 m )
Relative soil Strength - very softivery loose, softloose, V=Peak, R=Residual, UTP=Unable
fim/medium dense, stiff/dense, very stiffivery dense to penelrate D Rapid Inflow (depth )
®  Small Disturbed Sample i Water Strike (1st, 2nd ...)
= E TERMINAT :
Large Disturbed Sample 1 Water Rise (1st, 2nd ...) and HoL I EDDUETO
B U100 Undisturbed Sample Y Rise Time (minutes) Target Depth

RILEYAKL.GLE Log RILEY HA [AKL) NO MAP 180432- BOREHDLE LOGS.GRJ <<DrawingFiie>> 11/12/2018 16:05 Produced by gINT Professional

All dimensions in metres
Scale 1:41

Shear Vane No.
4494

Logged by:

Chegked by:
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Riley Consultants Limited

RILEYAKL GLE Log RILEY HA (AKL] NO MAP 180432- BOREHOLE LOGS GPY <<DrawingFile>> 11/12/2018 16:05 Produced by giNT Professional

4 Fred Thomas Drive
Takapuna 0622
LIV ek HAND AUGER LOG
Avihba fd v il Guataginhy Fax:
Project: Location: Hole position: No.:
21 Gatland Road Papakura Refer to site plan.
Job No.: Start Date: 11-10-18 | Ground Level (m): Co-Ordinates (): HA9
180432 Finish Date: 11-10-18
Client: Hole Depth: Sheet:
Wainono Investment Ltd 5.06 m 10of 1
§ | |5 o | B 518l 2
Se| £ | B Geological Description G | & | Soil Shear Strength| Scala Penetrometer | 2|2| 5 Tests
o~ a g (refer to separate Geotechnical and Geological 213 kPa (blows / 50 mm) sl2| E
K= [} ] o )
w 8 [ Information sheet for further information) - | £ 538 »
© > 50100150 200 3 8 9 12 14§
g 11 A : i
& | TOPSOIL; brown. |
030 2 _;L]__]_ i N
‘:L. SILT, race sand, light brownish orange. Very stiff, non x { o V=185
Z | plastic; sand, fine [SOUTH AUCKLAND VOLCANIC * A ?‘ R=32
0.70 ? FIELD), ! .
e = e J i X 1 | :
g SILT, trace clay, light brown. Siiff, non plastic [PUKETOKA [* | | ' o V=78
=1 FORMATION]. L > 8 x ‘ R= 40
x . :
3 | | I | "
5 ] b
) N - - x | =57
SILT; brownish white. Stiff, non plastic, pumiceous. L N lx | | 7 X: gu
x I [
i % | h
x .
1.90| X I
- x| ) B/ ' o V=144
2 Silty CLAY; kight bluish grey. Very sliff, moderately plastic. x—2‘ ] o | ' ' R= 86
—x [
] o
— 3 i 1
20 s e s e e i s Lol T V= 201+
<] =l i | 1
‘@ | CLAY, minor sitt; grey with orange mottle, Very stiff, —_ | 3
E maderately to highly plastic. piee !
w P — ! |
i o gl ' l V=144
-3 |3 - o ex ™ R= 129
I 2 ol i 1
z gl o
_:_ b i |
n Y Vi
F = [ !
| 380 3.80 m Grades to some siit, grey. = i ‘
[ = < oty o V=148
s SILT, trace clay, trace sand; grey with orange mottles. - o ' i i R=63
Very stiff, non plastic; sand, fine. x : |
L X j <
B el e x \ g
x ol ! =] V=132
i Pumiceous; white, Stiff, non plastic. . x | - R=52
8 s X ! | H !
4.80 m Grades to minor clay. white with trace orange x I i -
e i x , ' -
5505 mottes; slightly plastic. o ax | ~ e
. [ | i No. 1
EOH @ 5.05 I I 1,11,
L e " 1 $ 1,1,2,
i | | * 1,2,1,
| oo p 11,2 1
o 2 1,22,
,‘ < 2,2,2,
L l i : 2,2,2,
[ 2,3,4,
i Lol § 56,8,
-6 ; J . 8,9,9
f | ! | 9,9,
8 ! : i "_6.. 10, 8,
X - 10, 10,
i v * e 10
L [ ! *
[ $ i H
Lo .:“‘\
I l‘ 7 ‘ * B
I | ; v ggm "
I 7 " i
i i
mﬁ:ﬂ‘iﬁ"-’; » N iy Y scala Penetrometer - biows/5omm | ‘GROUNDWATER Remarks
58 Weatharing - unweathored, siig Permeability Test .
wealhared, moderately weatharad, highly weathered, % Setri Pl D None SAVF* - South Auckland Volcanic Field
pletely wealhered, residually weall ~ Insitu Vane Shear Strenglh (kPa) low Seep (depth 4.7 m
Relative soil Strength - very saftivery loose, softioose, V=Peak, R=Residual, UTP=Unable - P (dep! )
firm/imedium dense, stiftidense, very stifivery dense i o penetrate D Rapid Inflow (depth )
. ;
Smalf D|.slurbed Sample h . Water Sirike (1s1, 2nd ...) HOLE TERMINATED DUE TO:
|  Large Disturbed Sample 1 Water Rise (15, 2nd ) and .
U100 Undisturbed Sampls Y Rise Time (minutes) arget Depth
All dimensions in metres Shear Vane No. Logged by: | Checked by:
Scale 1:41 1743 AL -




—] Riley Consultants Limited
= RI L EY 4 Fred Thomas Drive
Takapuna 0622
e CONSULTANTS  Temnadez HAND AUGER LOG
Coglarais 4PA Gralukins po
Project: Location: Hole position: No.:
21 Gatland Road Papakura Refer to site plan.
Job No.: Start Date: 11-10-18 | Ground Level (m): Co-Ordinates (): HA10
180432 Finish Date: 11-10-18
Client: Hole Depth: Sheet:
Wainono Investment Ltd 5.00m 1 of 1
.5 B 5 - :E % | g @
§ gl £ | Geological Description @ | & | Soil Shear Strength| Scala Penetrometer | 22| 3§ e
o~ a | (refer to separate Geotechnical and Geological 213 (kPa) (blows / 50 mm) 5|2 ¢Ev
w 8 Information sheet for further information) - | % 8 A
© S . 50100150200 3 6 8 12 15 Lo -
| 020 & | TOPSOIL. }_}l
; f M
Lo x !
< | SILT, trace clay; brownish orange, Very stiff, non plastic x ! -
" oe0 [AUCKLAND VOLCANIG FIELD]. b x r x Nov= 215+
e TP | L ; M
x i ;
SILT, minor clay, light orange. Very stiff, non to slightly I N i I !
plastic [PUKETOKA FORMATION]. i ! ! V=138
X
-1 % A ox ™ R=25
X
= i
1_4_0_ x % 1 i
=3 | i V=169 |
[ CLAY, some silt; orange and light grey mixed. Very stiff, —_ ) ;A B R=108
i moderately to highly plastic. [ :
— — . :
1,60 m Grades lo minor silt; light grey with orange mottles. |~ | | !
il : V= 185
—2 i a ~ R=126
.: — L V=154
£ — P8 & N~ R=92
@  —d i ' @
E — ¢ 8
o - ——d I a3
w — =
o i . V=163
o =
e 8 = — s Ix A 4 N R=92
. S
a — ' : .
—— | | |
| 350 g o V=80
=== - = N a x i s Y R=52
Silty CLAY;, light orange and orange mixed, Very stif, X ' v
" 3.80 maderately plastic. P —
S T e ]
X 1 ' . V=58
—4 SILT, minor clay; light whitish orange. Stiff, slightly plastic; ¥ % @ ‘x R=15
4.20! pumiceous. ‘ ‘ B
— | i ! i w51
—7 !
Silty CLAY; A tiff, slightly t derately plastic. P =— i =
ilty grey. Very stiff, slightly to moderately plastic ] ) ! V\é:ége
| . H :
e v
L it i ' d
K] ! | I
i I — -
55.00 | = | | x Nt v V= 215+
P i 11,1
I | ECH@5.00m o : i
i 1 1,21,
o o L
: 1,1,1
I P $ 22,2,
I : 2,4,3,
X . | e 2,23,
bt H 322
N | | L 2,23,
6 C o 2,3,2,
. Y 3,3,3,
o 3,4,5
i H .
F -
j ! | *
[ :.
- | ! | E +
i [ -
I i | =, : ! '
-7 J ; e —7.0m 'I 1
Exdrilhannat\i;"fhi _ beres. sl Y scala Penetromeler - blows/somm | GROUNDWATER Remarks
e oy L ¥ Permeability Test SAVF" - South Auckland Volcariic Fild
wealherad, moderately weathered, highly weathered, ¥ Schmidt Hammer None
comp'lelely .wealhered. residually weathered v Insitu Vane Shear Strength (kPa) Slow Seep (depth 3.0m )
Relative soil Strength - very soft/very loose, softloose, \=Peak, R=Residual, UTP=Unable
firm/medium dense, stiff/dense, very stiffivery dense to penetrate D Rapid Inflow (depth )
®  Small Disturbed Sample i Water Strike (1st, 2nd ...) HOLE TERMINATED DUE TO:
|  Large Disurbed Sample 1 WaterRise (1st, 2nd ..) and ’
B U100 Undisturbed Sample Y Rise Time (minutes) Target Depth

RILEYAKL.GLB Log RILEY HA [AXL) NO MAP 180432- BOREHOLE LOGS GPJ <<DrawingFlle>> 11/12/2018 16:05 Producad by @INT Professicnal

All dimensions in metres
Scale 1:41

Shear Vane No.
608

Logged by:
AL




1 RI L EY Riley Consultants Limited
» 4 Fred Thomas Drive
Tabkay ns22
@ CONSULTANTS i 1640 480 7872 HAND AUGER LOG
(naineess ard Gemlagiiti Fﬂ:
Project: Location: Hole position: No.:
21 Gatland Road Papakura Refer to site plan.
Jab No.: Start Date: 11-10-18 | Ground Level (m): Co-Ordinates (): HA11/P2
180432 Finish Date: 11-10-18
Client: Hole Depth: Sheet:
Wainono Investment Ltd 4.65m 1 of 1
c —~ | B ° o
S| E |3 o | £ g5 2
S e = | Geological Description & | @ | Soil Shear Strength| Scala Penetrometer | 3|2 | &
SE| = N ) blows / 50 el2| £ Tests
k7 a | (refer to separate Geotechnical and Geological o3 (kPa) (blows / 50 mm) = =
w 8 Information sheet for further information) - | £ (% AN
S = | 50100 150 200 a6 8 w23 Lo
" 020/ & | TopsolL. l}_l
X
-
SILT, minor clay, trace sand; light brownish yeflow. Very X % v=171
stiff, non plastic [PUKETOKA FORMATION]. 5 a, x R= 40
X
0.80 x ‘
_________________ x I
[ SILT, minor clay, brownish light grey. Very stiff to stiff, X ' V=57
~1414 slightly plastic X - Lt ~ R=28
ey i e i P e e e 1 2 MW
SILT, some dlay; light grey. Stiff, slightty plastic. X = | @
1.50 | V=88
= 5 % A 4 VR4
Silty CLAY, trace sand: light grey. Sliff, moderalely plastic; X |
sand, fine. < —
i g i [
. X__
— V=88
=2 ; x— a x ~ R=43
; .5 2,00 m Grades to light yellowish grey. e
| X — i
L E —x .
O 'ﬁ__ I bo.
r < L= I b 2 V=139
$ | 2.50m Grades to very stiff. g 1 S R=68
2 — =
* X g
L & —x e A 4
R ‘ =18
3.00 - % i V=97
g2 e e e e, e . NERMEPRRIIES . ~vrs: S AV
i — o R=34
CLAY, some silt, trace to minor sand; light greyish yellow —_ i
Il with orange mottles. Very stiff, moderately plaslic; sand, T = J 1
fine, — — | |
[ Bpdl i | V=139
[ — | a. % R=85
4408 | | S A; ;x e
Silty CLAY, some organics; light brownish grey. Very stiff, | |
slightly to moderately plastic; organics, amorphous. = f 5
- 1‘ x 7 V= 199+
o X
4.65 x t ; !
i [ | No. 11
- EOH @ 4.65m . i 4,34,
: 7,.7,8,
L. ; i 8,87,
5 Py | 6,6,86,
I | i 54,5,
! 11, 11,
| i 13
-6 1 .
L | '
Explanations: Scala Penetrometer - blowsiSomm | GROUNDWATER Remarks

Rack Mass Weathenng - urweathered, slightly
weaathered, moderataely weatherad, highly weathered,
complately weatherad, residually wealherad

Relative soil Strength - very sofiivary loose, softioose.
fi d densa; slff , very stiffivery dense

< Qg

®  Small Disturbed Sample
|  Large Disturbed Sample
U100 Undisturbed Sample

LG o

Permeability Test
Schmidt Hammer
Insitu Vane Shear Strength (kPa)

V=Peak, R=Residual, UTP=Unable

to panetirate

Water Strike (154, 2nd )
Waler Rise (1st, 2nd ,,.) and
Rige Time (minutes)

D None

Refusal

Slow Seep (depth 2.8, 1.5m )
I:l Rapid Inflow (depth )
HOLE TERMINATED DUE TO:

Groundwater was encountered at the
depth of 1.5m, dated 12/11/2018

RILEYAKL.GLB Leg RILEY HA [AKL} NO MAP 180432- BOREHOLE LOGS GPJ <<DrawingFile>> 11/12/2018 1605 Produced by gINT Profesyianal

All dimensions in metres
Scale 1:41

Shear Vane No.
1706

Logged by:
RTS

Chegked by:
L.sjt( )
\J



SIRILEY

Riley Consultants Limited

A Fred Thomas Dive
Takapuna 0822
@ CONSULTANTS 1o 846485 7672 HAND AUGER LOG
Cnginasrs and Gealogih o
Project: Location: Hole position: No.:
21 Gatland Road Papakura Refer to site plan.
Job No.; Start Date:  11-10-18 | Ground Level (m): Co-Ordinates (): HA12
180432 Finish Date: 11-10-18
Client: Hole Depth: Sheet:
Wainono Investment Ltd 4.25m 1 of 1
c = |2 3 i
£~| E |3 : . 2lE|.. EIE
Sg| c |8 Geological Description S | & | Soil Shear Strength| Scala Penetrometer | 2|3 | & Tests
a~| a |8 (refer to separate Geotechnical and Geological 213 (kPa) (blows / 50 mmy} S| = g
w 8 [ Information sheet for further information) - | E 8 ‘3 n |
‘: b 1> 50 100 150200 16 8 12 @ Lo |
I
I S | TOPSOIL. L i
a
z 1\
0.45 -
: i P ws el
Clayay SILT, yellowsh grey. Very stiff. moderately plastic = > i =
. [PUKETOKA FORMATION]. i~ | 2
I 080 *x__ | 2
et | 1 mo—— =1, ¥ s v
Silty CLAY, trace sand; light brownish yellow with orange —X ' Lo - R=14
mottles and white specks. Very stiff, moderately plastic; "_x— -
sand, fine. %_—1
— Xy
V=139
X 2 tag! N~ R=57
! =
b X
[ Lo V=114
=2 8 _X N R= 43
b ﬁ & J—
E %
(=]
w — X '
F aQ
2500 x X, | V=80
== | = =
S | Organic CLAY, some silt; dark grey and black mixed, Stiff, | — ,
2 | highly plastic. = AT i
| ] V=57
-3 l— | ' ~ R=26
- — [
S =
[ ]
3.80 m Grades to 100mm of fine sand layer. e
= -4 ] ; v UTP
g 4.25 4.10 m Grades to trace pumiceous fine gravel. . | i
2 : b No. 1
: | .
£ L EOH@4.25m LL\ nonoN 335
5 (Al ' \9, |
g 0 | 1,9
& . e 12,9,
3 5 |47 7.6,
3 I - 10, 10,
& L5 5o .
| i
2 L
©
2 L
A i
3
] L
o 5
¥
I !
o
1723
[0}
9 b
4 i
4]
I L
W
I
g L
g| Explanations: Y Scala Penstrometer - biowsisomm | GROUNDWATER Remarks
g Rock Mass Waathering - urvweatherad, slightly I Permeability Test
é mau'!am?_ maderately mlaj‘he:'ed_ hiqﬂy weatherad, W schmidt Hammer I:l None
£ ' v Insity Vane Shear Strangth (kPa) X | Slow Seep (depth 1.0 m
i;: Relative soil Swmulh-l very softivery loose, softloose, V=Peak, R=Residual, UTP=Unable P (dep! )
e firm/medium dense, stitidense, very stiffivery dense to penetrate D Rapid Inflow (depth )
4
x| & SmallDisturbed Sample * Waler Strike (151, 2nd ..} i
= HOLE TERMINATED DUE TO:
B 1 Large Disturbed Sample 1 Water Rise (1st 2nd ) and 0
o 100 Undisturbed Sample g Rise Time (minutes) Refusal
o]
e
£| All dimensions in metres Shear Vane No. Logged by: ChF ed by:
e Scale 1:41 1706 RTS ( s




4 Fred Thomau Dive

ARILEY

Riley Consultants Limited

HAND AUGER LOG

RILEYAKL GLE Log RILEY HA [AXL) NO MAP 180432- BOREHOLE LOGS GPJ «<<{rawingFlle>> 11/12/2018 1605 Produced Iy gINT Professional

Takapuna 0622
@ CONSULTANTS 7o) sa4p 480 2872
Longimiwss anal Gamlanghras Fax
Project: Location: Hole position: No.:
21 Gatland Road Papakura Refer to site plan.
Job No.; Start Date: 11-10-18 | Ground Level (m): Co-Ordinates (): HA13
180432 Finish Date: 11-10-18
Client: Hole Depth: Sheet:
Wainono Investment Ltd 5.06m 1 of 1
§ | |5 o | B g|t] o
T = | Geological Description S | & | Soil Shear Strength| Scala Penetrometer | 2|3 | &
2 & £ 54 blows / 50 22| € Tests
o~ a | ¢ (refer to separate Geotechnical and Geologlcal a3 (kPa) (blows / 50 mm) 3|25
y] 8 Information sheet for further information) | £ (% 2w
° - - =1 5o 100 150 200 a6 8 12 1§
3 Wy [ ki
& | TopsolL; dark brown. Py §
0.3 2 - 1_1_ 1 | | ] i
| T | =8 V=105
- Silty CLAY; light gray with minor orange mottles, Very stiff, | —X a x N R=§
| moderately plastic [PUKETOKA FORMATION], P \ .
- I Pl
— i | i
e
=~ % | | i V=141
- e R4
Vg 81 |
xX_ i '
- Mot § I
—E | ek : v
CLAY, some silt; light grey with minor orange mottles. very — | ;
i stiff, moderately to highly plastic. A , |
. 23 B DN v
I | . |
245 5 — | Y=g
B = a % ’ ™ R=15
E Organic CLAY, minar silt; dark, Siiff to irm, moderatelyto | — | ‘
“ | highly plastic; organics, amorphous. (=i I I
X - T |
£ | 2,60 m Grades to dark grey. | — | ; =34
2 } =
-3 |3 i N R=15
~ | :
| Y| a ! 1 e \é: 5
b —_— I
a0 L | '
x 1
i SILT, trace clay, trace sand; light grey. Very stiff, non x 1 V=114
= | plastic; sand, fine; dilatent behaviour. s 9 x ~ R=46
4.00 m - 4.20 m Wood pieces. - |
9 .
L " . _
450 — y 6 | x ven
i Organic SILT, minor clay; dark brown. Stiff, slightly plastic; x |
[ arganics, amorphous and fibrous mixed. AN |
i V=92
- 5505 X a !l x Noi T R=18
EOH @ 5.05m | |§ 11, ]
} 11,2,
2,2,2, |
B . 2,3,3,
: 3,3,3,
[ % 3,33,
H 3,4,5,
- H 5.6,7,
—6 - 6,7,8,
L H 7,8,7,
. 7.8,9,
10,9
(; il
[ o
-
L
:, +
»
—7 | ¢ 7.om P i
[ !
Explanations: Y SscalaPenetromster - blows/5omm | GROUNDWATER Remarks
Rack Mass Wealhering - unweathered, slightly I Permeability Test
wealhered, moderately weathered, highly weathered, ¥ Schmidt Hammer D None
completely weathered, residually weathered v Insitu Vane Shear Strength (kPa) Slow Seep (depth 0.4 m )
Relative soil Strength - very softivery loose, softioose, V=Peak R=Residual, UTP=Unable
firm/medium dense, stifffdense, very stiffivery dense to penetrate D Rapid Inflow (depth )
®  Small Disturbed Sample i Water Strike (1st, 2nd _..) HOLE TERMINATED DUE TO:
[ Large Disturbed Sample 1 Water Rise (1st, 2nd ,..) and )
U100 Undisturbed Sample z Rise Time (minutes) Target Depth
All dimensions in metres Shear Vane No. Logged by: Cha‘cl ed by:
Scale 1:41 608 GB (¢

Y,



Riley Consultants Limited
rARILEY oo HAND AUGER LOG
Takapuna 0622
& CONSULTANTS  74; +64p 480 7872
Capineen s Gratogist o
Project: Location: Hole position: No.
21 Gatland Road Papakura Middle of Lot 9
Job No.: Start Date: 11-10-18 | Ground Level (m): Co-Ordinates (): HA14
180432 Finish Date: 11-10-18
Client: Hole Depth: Sheet:
Wainono Investment Ltd 5.00m 1 0of 1
c - |z 3 -
£ E|S R 2|2 HHE:
Se - |3 Geological Description & | & | Soil Shear Strength| Scala Penetrometer |2 |2 | T Tests
o~ a | g (refer to separate Gaotechnical and Geological 2|3 (kPa) (blows / 50 mm) 5|2 g
Ll 8 [ Information sheet for further information) - | B (% ",5) [75)
9 > 50100 150200 i 8 3 12 1§
= i ] } v | W
SILT, minor clay, dark brown with trace dark orange X | . B
B I mottles. stiff to very stiff, slightly plastic [ALLUVIUM]. x ) I 2
g 2 &
X
" ‘ V= 151
[ S x x A “ : X ! YV R=6
> i
3 = |
070, 2 be X | N
| Organic SILT, minor clay, qark greyw@th trace dark orange X ! ! l
| mottles. Very stiff, non to slightly plastic. Wlr L }( [ « x: ;us
- 145 x bl |
x— ! ! !
Silty CLAY, trace sand; orange and light grey mixed. Very _X| | ' |
- stiff, moderalely plastic; sand, fine; pumiceous "“_x—‘ . V=120
L [PUKETOKA FORMATION], e la 'x V R=62
x| ' . i
x— | 1
=z
& |
I =] i e V=105
2 X R=49
L L et ! I
L 1 |
X )
X —
—x | 4 | V=92
i S I T ™ R=52
all
— )
g [ -
b 3 i i
I £ —x_ Lo v=108
-3 K |A x NV R=62
—_— Xt 4
i £ x— Py
r g .x_z(_ ! i
| 350 T a2t | V=49
o - & x s N R=15
Organic CLAY, trace sand; dark brown. Stiff, highly plastic; ;
sand, fine.
I
: I o V=37
4 4.00 m Grades to firm. ax, R=22
|
Ai X v R: Z
4.90
L 5500 pe V=215
5 SILT, some sand, trace arganics; light grey wih trace dark . LN No.1 2155
brown laminalion. Very siiff, non plastic; sand, fine; | } 1,23,
I organics, amorphous. P ? g g
1l < | 12,2,
g I 2,3,2,
r EOH @5.00m - | 3,68,
- i 12, 11,
Ty ! 10, 5,
S 5,8,
L ! i 10, 8,
Le | ot 7 53,3
~e 4,4,4
e 4,44,
[ v ! 54,5
1 “; 557
) 6
: ‘
L LS }
L LE !
<, | "
=5 Lo it
|
Explanations: ' Scala Penetrometer - blows/50mm | GROUNDWATER Remarks
Rock Mass Weathering - unweathered, slighlly I Permeability Test
wealhered, moderately weathered, highly weathered, ¥ Schmidt Hammer D None
;omp'letely yvealhere:. residually weathered ~ Insitu Vane Shear Strength (kPa) Slow Seep (depth 0.5 m )
elative ASOI| Strengtl - very soft/very Ic_;ose, soft/loose, V=Peak, R=Residual, UTP=Unable
firm/medium dense, sliff/dense, very stifff'very dense to penetrate D Rapid Inflow (depth )
® Small Disturbed Sample i Walter Strike (1sl, 2nd ...)
= H :
[ Large Disturbed Sample 1 Water Rise (1st, 2nd ...) and OLE TERMINATED DUE TO
B U100 Undisturbed Sample Y Rise Time (minutes) Target Depth
All dimensions in metres Shear Vane No. [ Logged by:

RILEYAKL GLB Log RILEY HA (AKLY NO MAP 180432- BOREHOLE LOGS GPJ <=DramingFie>> 13/12/2018 12:07 Produced by gINT Professional

Scale 1:41
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DRY DENSITY / WATER CONTENT RELATIONSHIP

STANDARD COMPACTION WS I ) OPUS
Project : 21 Gatland Road
Location : 21 Gatland Road
Client : Riley Consultants Ltd.
Contractor : Riley Consultants Ltd.
Sampled by : -
Date sampled : 15/10/18
Sampling method : Not Stated
Sample description : Silty CLAY; Brown; Moist, Plastic
Sample condition : As Received Project No : 1-LA014.00
Solid density : 2.65 t/m* (Assumed) Lab Ref No : AL3257/1
Source: 21 Gatland Road Client Ref No : 180432
Test Results
Maximum dry density 1.14 t/m? Natural water content 44.0 %
Optimum water content 42 % Fraction tested Whole
Sample ID A B C D Nat E
Bulk density t/m? 1.390 1.463 1.501 1.590 1.637 1.635
Water content % 324 34.9 36.9 40.2 44.0 45.9
Dry density t/m? 1.049 1.084 1.096 1.134 1.136 1.120
Sample condition Dry Dry Moist Moist Moist Moist
Peak stress kPa UTP UTP UTP UTP 140+ 154
Remoulded stress kPa UTP UTP UTP UTP - 63
1.160 Compaction Curve i 200 Shear Stress |
L. N\ —o— Peak
\_' . 175 _ —@—Res _
1.140 = “‘
/ k ™~ 150 ¢
1.120 L
. ! 125
3 \ p
£1.100 - ~100
a Py \, o
& /c/ #75
1.080
_ "
¢ Density Curve 50
— — = 0% Air Voids
1.060 —
/ ------- 5% Air Voids 25
— -+ — 10% Air Voids
1.040 R T . . 0
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 40 42 44 46 48
Water Content % Water Content %
Test Methods Notes
Compaction NZS 4402 : 1986 Test 4.1.1 (Standard)
Shear Strength using a Hand Held Shear Vane, NZ Geotechnical Soc Inc 8/2001

Date tested :

Date reported :  19/11/18

TANZ Approved Signatory
Ben Richardson
Assistant Laboratory Manager

Designation :

Date : 20/11/18

PF-LAB-025 (19/03/2018)

08-13/11/18

Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.

This report may only be reproduced in full

Vi

IANZ

ACCREDITED LABORATORY

All tests reported

herein have been
performed in accordance
with the laboratory's
scope of accreditation

Page 1 of 1

© WSP Opus
© Auckland Laboratory

| Quality Management Systems Certified to ISO 9001

7A Ride Way, Albany

Private Bag 101982, NS Mail Centre, North
Shore City 0745, New Zealand

i Telephone +64 9 415 4660
i Website www.wsp-opus.co.nz




CALIFORNIA BEARING RATIO (REMOULDED)

TEST REPORT

WS|) | OPus

Project: 21 Gatland Road Date sampled: 15/10/18
Location: 21 Gatland Road Sampling method: Not Stated
Client: Riley Consultants Ltd. Sample condition: As Received Project No: 1-LA014.00
Contractor: Riley Consultants Ltd. Sample description: Silty CLAY, Brown, Moist, Plastic* Lab Ref No: AL3257/2-4
Sampled by: Not Stated Date sample/s received: 16/10/18 Client Ref No: -
Test Results
Sample Ll Soaking : 3 it : Water content| Water content| Water content| :
condition at Cu(rg: Zx)me time 1 5 assn(log/) Surch?lrﬁe s f;i)dl fye dgiznelzz %) Swell (%) Penetrat)lon asreceived [as compacted| after testing Dryt;je?sny CBRo/value
tobt y. e mm (% mass (kg) (% a ve (% (mm %) %) %) (t/m?) (%)
Lab Ref No. Location |21 Gatland Road Sample description |Silty CLAY, Brown, Moist, Plastic
AL3257/2 | Soaked 0o | 4 [ 10 [T 4 T o ] 0 02 | 25 443 | 443 [ 462 | 112 [ o
Lab Ref No. Location |21 Gatland Road Sample description |Silty CLAY, Brown, Moist, Plastic
AL3257/3 | Soaked 3 [ 4 ] 100 T 4 T 2 ] 0 02 | 25 443 | 431 [ 462 | 110 | 1
Lab Ref No. Location |21 Gatland Road Sample description |Silty CLAY, Brown, Moist, Plastic
AL3257/4 | Soaked 3 | 4 ] 100 T 4 T a4 ] 0 0o | 25 443 | 417 [ 452 ] 110 [ 14
Test Methods Notes
CBR NZS : 4402 : 1986 : 6.1.1 Material Used: Passing 19mm sieve Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
Water Content NZS : 4402 : 1986 : 2.1 Rate of penetration : Imm/min This report may only be reproduced in full
Compaction NZS : 4402 : 1986 : 4.1.1 (Standard) | *Sample Description is not covered by IANZ Accreditation
IANZ Approved Signatory @/{ Tests indicated as
Ben Richardson : A not accredited are
utside th
Date tested: 12-15/11/18 Designation : Assistant Laboratory Manager I N Z of the |_ab9er:t%(;;es
Date reported: 20/11/18 Date : 20/11/18 ACCREDITED LABORATORY  2ccrecitation
PF-LAB-021 (19/03/2018) Page 1 of 1
WSP Opus 7A Ride Way. Albany Telephone +64 9 415 4660
Auckland Laboratory Private Bag 101982, NS Mail Centre, North Website www.wsp-opus.co.nz

Quality Management Systems Certified to ISO 9001

Shore City 0745, New Zealand




DRY DENSITY / WATER CONTENT RELATIONSHIP

STANDARD COMPACTION WS | ) OPUS

Project : 21 Gatland Road
Location : TP2
Client : Riley Consultants Ltd
Contractor : Riley Consultants Ltd
Sampled by : Not Stated
Date sampled : Not Stated
Sampling method : Not Stated
Sample description : Silty CLAY; Brown; Moist, Plastic
Sample condition : As Received Project No : 1-LA014.00
Solid density : 2.65 t/m*® (Assumed) Lab Ref No : AL3328/1
Source: 21 Gatland Road Client Ref No : 180432
Test Results
Maximum dry density 1.27 t/m? Natural water content 40.7 %
Optimum water content 36 % Fraction tested Whole Sample
Sample ID A B C D Nat
Bulk density t/m? 1.346 1.379 1.629 1.730 1.735
Water content % 24.5 28.4 34.9 36.3 40.7
Dry density t/m? 1.081 1.075 1.207 1.269 1.233
Sample condition Dry Moist- Moist Moist Moist
Dry
Peak stress kPa UTP UTP UTP UTP 153
Remoulded stress kPa UTP UTP UTP UTP 73
1.300 Compaction Curve i 200 Shear Stress T
I ik N -
1.280 ¢  Density Curve N N .
1.260 — — — 0% Air Voids N: L~ 175 —m—Res |
4B . 5% Air Voids 5% / \‘\\
: — - —10% Air Voids : / . 150 =
1.220 ' - <
< N
- 1.200 b : 125
£
£.1.180 + o
£ Y ~400
5 1.160 a
2 g
£1.140 2l —
1.120
1.100 50
-
1.080 \—// 25
1.060
1.040 i L 0 -
20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 40 41 42 43 44 45
Water Content % Water Content %
Test Methods Notes
Compaction NZS 4402 : 1986 Test 4.1.1 (Standard) %Air voids lines are not covered by IANZ accreditation due to
Shear Strength using a Hand Held Shear Vane, NZ Geotechnical Soc Inc 8/2001 the solid density being assumed.
Date tested : 28/11/18 - 07/12/18 Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
Date reported :  10/12/18 This report may only be reproduced in full
/
IANZ Approved Signatory %7// ; )
. > Tests indicated as
Ben Richardson R A not a.ccredited are
Designation :  Assistant Laboratory Manager © osrd Aditing
Date : 10/12/18 ACCREDITED LABORATORY 2°ceditation
PF-LAB-025 (19/03/2018) Page 1 of 1
. WSP Opus | 7A Ride Way, Albany | Telephone +64 9 415 4660
Auckland Laboratory Private Bag 101982, NS Mail Centre, North Website www.wsp-opus.co.nz

i Quality Management Systems Certified to ISO 9001 | Shore City 0745, New Zealand



CALIFORNIA BEARING RATIO (REMOULDED)

TEST REPORT

\\\I) OPUS

Project: 21 Gatland Road Date sampled: Not Stated
Location: TP2 Sampling method: Not Stated
Client: Riley Consultants Ltd. Sample condition: As Received Project No: 1-LA0014.00
Contractor: Riley Consultants Ltd. Sample description: Silty CLAY; Brown; Moist, Plastic ~ |Lab Ref No: AL3328/2-4
Sampled by: Not Stated Date sample/s received: 22/11/18 Client Ref No: 180432
Test Results
Sample i Lo : : i . |Water content| Water content| Water content ;
s Curing time | Soaking time|  Passing Surcharge |[Lime additive] Cement Penetration : ; Dry density | CBR value
condition at o ¥ = 2 i Swell (%) asreceived |as compacted| after testing %
o (Days) (Days) 19mm (%) mass (kg) (%) additive (%) (mm) %) %) %) (t/m?) (%)
Lab Ref No. Location |TP2 Sample description [Silty CLAY; Brown; Moist, Plastic
AL3328/2 | Soaked 0o | 5 T 100 [ 4 T o T o o | 5 413 | 413 [ 415 [ 122 | 3
Lab Ref No. Location |TP2 Sample description |Silty CLAY; Brown; Moist, Plastic
AL3328/3 | Soaked 3 [ 4 T 100 [ 4 T 2 T o 0o | 25 413 | 404 [ 406 [ 122 | 11
Lab Ref No. Location |TP2 Sample description |Silty CLAY; Brown; Moist, Plastic
AL3328/4 | Soaked 3 |4 ] 100 T 4 T 4 T o 0o | 25 413 | 390 [ 372 | 122 [ 40
Test Methods Notes
CBR NZS : 4402 : 1986 : 6.1.1 Material Used: Passing 19mm sieve Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
Water Content NZS : 4402 : 1986 :2.1 Rate of penetration : Imm/min This report may only be reproduced in full
Compaction NZS : 4402 : 1986 : 4.1.1 (Standard)
TIANZ Appl‘OVed Signatory ﬁ// Tests indicated as
Ben Richardson d I N not accredited are
X . . ¢ @ outside the scope
Date tested: 02-05/12/18 Designation : Assistant Laboratory Manager z S B/
accreditation
Date reported: 10/12/18 Date : 10/12/18 AEGSEDITES EABORATIRY
PF-LAB-021 (19/03/2018) Page 1 of 1
WSP Opus 7A Ride Way. Albany Telephone +64 9 415 4660
Auckland Laboratory Private Bag 101982, NS Mail Centre, North Website www.wsp-opus.co.nz

Quality Management Systems Certified to ISO 9001

Shore City 0745, New Zealand
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