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1 INTRODUCTION

Campana Landowners Consortium ¢/ Capstone Projects Limited has engaged Babbage Consultants
Limited (Babbage) to provide a geotechnical appraisal in support of a Private Plan Change (PPC)
Request to rezone land which forms Allot 190 PSH FO Manurewa, Lot 2 DP 402013, Lot 1 DP 402013,
Lot 2 DP 71211 and Lot 3 DP 71211 (the site) to Light Industrial zoning.

This geotechnical appraisal is limited in scope to the area identified on the Site Plan attached in
Appendix A. It is based on desk study and a site walkover only and should be read in conjunction with

the Applicability and Limitations as attached.

2 DESK STUDY

2.1 Site Description
The site is located in Papatoetoe and is bound by Puhinui Road to south, Campana road to the south-
east and by Waokauri Creek or associated tributaries on all other sides as shown in the site plan

attached in Appendix A.

The site and surroundings are described as follows:

e  The site is currently used for agricultural and commercial purposes and is within the Papatoetoe Fu-
ture Urban zone. Auckland Airport is located ~2km to the west.

¢  The majority of the site is relatively flat at around 10m RL, grading gently down to the western,
northern and eastern slope crests which are typically at ~5m RL. The slopes are typically 5m high
and grade down to sea level at approximately 33 degrees (1V:1.5H). The slopes are heavily vege-
tated and well protected at the toe by mature mangroves.

» A gully is present within the southeastern extent of the site with an invert level of ~2-3m RL which
outlets into the Waokauri Creek. The gully has been partially filled towards its western extents to
provide a vehicle crossing, with a culvert in place to convey the overland flow.

*  Various low set farm buildings, greenhouses and associated hardscapes and farm tracks are present
on the site.

*  There are no public stormwater or wastewater services currently present on site according to the
Auckland Council GeoMaps website, however the Refining NZ Liquid Fuels Pipeline Marsden to Wiri

runs centrally (north-south) through the site as shown on the site plan in Appendix A.
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2.2 Historic Aerial Photography

Historic aerial photography from AC Geomaps and Retrolens! was reviewed as part of this assessment.

Key changes to land use since 1939 include:

e 1939 - 1965: Most of site is vacant. Some farmhouses in the southern part of the site. After 1965,
the site was used as agricultural land.

s 1975 - 1980: Campana Road was under construction.

e 1980 - 1983: Two farm buildings were constructed to the northern end of the Campana Road at 11
Campana Road, LOT 2 DP 71211

2006 - 2008: Construction of a farm building at 5 Campana Road, LOT 1 DP 402013.

2.3 Published Geology

The geological map? (see Figure 1) indicates the most parts of the site are underlain by pumiceous
deposits of the Puketoka Formation (tp), described as light-grey to orange-brown, pumiceous mud, sand

and gravel, with muddy peat and lignite.

The north-eastern extent of the site is indicated to be overlain by lithic tuff of the Auckland Volcanic
Field (avt), being thin graded beds of grey, mud- to sand-sized fragments of comminuted, country rock

(mainly sandstone, mudstone, alluvium, micaceous sand) together with basalt and basanite fragments.

! Retrolens Aerial Photography, sourced from http://retrolens.nz and licensed by LINZ CC-BY 3.0.
2 Kermode, L.O. (1992): “Geology of the Auckland urban area”. Scale 1:50,000. Institute of Geological & Nuclear
Sciences geological map 2. 1 sheet + 63 p. IGNS Ltd: Lower Hutt.
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Figure 1: Excerpt of the Auckland Urban Area Geology Map (1:50,000)

2.4 New Zealand Geotechnical Database
The NZ Geotechnical Database® contains several historic investigations carried out close to the site.
These included machine-drilled boreholes and Cone Penetrometer Tests (CPTs) (refer NZGD site plan

below in Figure 2). The borehole logs considered in this assessment are attached in Appendix B.

3 NZ Geotechnical Database: https://www.nzgd.org.nz/

Job No: 66948#GE
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Figure 2: Available data on the NZGD (accessed 8 November 2023)

2.5 Available Geotechnical Reports
Soil & Rock Consultants prepared a geotechnical report* for a proposed development at 485 Puhinui
Road (Lot 2 and 3, DP 402013) in March 2022. The report documents the following scope of

geotechnical investigations:

e 16no hand augered boreholes to variable depths, ranging between 1.0m and 5.0m below ground
level (bgl).;
*  Four cone penetrometer tests (CPTs) to depths ranging between 16.8m and 17.3m bgl; and

e  Three shrink-swell laboratory tests undertaken to assess soil expansivity.

4 Soil & Rock, 2022. Geotechnical Investigation for Proposed RSPCA Development at 485 Puhinui Road, Papa-
toetoe. Referenced Job Number 211197 and dated 16 March 2022.

. . Job No: 66948#GE
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Key findings and recommendations within the report are as follows:

»  Ground conditions comprised very stiff to hard soils of the Auckland Volcanic Field and Puketoka
Formation. Bedrock is inferred to be present at depths ranging from 16.8m to 17.3m bgl (i.e. the
termination depth of the CPTs).

»  Groundwater level ranged between 1.8m and 3.0m bgl.

»  Soils were classified as Moderately Expansive in accordance with B1/AS1, and Seismic Subsoil Class
Cin accordance with NZS1170.5.

¢  Some soil layers below 3.0m depth are susceptible to liquefaction and lateral spreading during a Ul-
timate Limit State (ULS) seismic event, however the thick raft of stiff to hard soils present across
the site is expected to reduce the effect of liquefaction at the surface. Vertical liquefaction induced
settlement under the ULS (1-500 year APE) design earthquake event were calculated to range be-
tween 10mm and 40mm and expected to occur at depths of 3.5m bgl or greater. Lateral spreading
was estimated to range between 5mm and 150mm, however the report notes that the assessment
methodology tends to over-estimate lateral spreading risk.

. Liquefaction effects are not expected to cause damage that would exceed building performance re-
quirements under ULS conditions. However, the report notes that this assumes lightweight timber
framed buildings are adopted.

*  Shallow foundations with an inferred 300 kPa geotechnical ultimate bearing capacity were recom-

mended, where supported by stiff natural ground or engineered fill.

3 ANTICIPATED GROUND CONDITIONS

Based on the findings from the desk study, ground conditions are anticipated to comprise a surficial
layer of AVF tuff deposits, typically consisting of 1-3m of stiff to hard silt and clay mixtures and medium
dense gravelly sand (scoria), underlain by Pleistocene aged alluvial deposits of the Tauranga Group. The
alluvium is anticipated to consist of stiff to hard silt and clay mixtures, with interbedded layers of loose
and medium dense sand and silty sand and occasional thin peat bands within the upper ~15-20m. The
Tauranga Group alluvium is underlain by 40m+ Kaawa Formation sandstone, typically recovered as a
dense shelly sand with slight cementation. Localised deposits of fill material are also likely to be present

across the site.

Groundwater levels are typically anticipated to be present within 1.5-3m of ground surface centrally

within the site, decreasing to close to sea level with increasing proximity to the slope crests.

9
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4 GEOTECHNICAL CONSIDERATIONS

4.1 Seismic Hazard

41.1 Seismic Subsoil Class

Based on the information available, the local geology, and our knowledge of the area, we consider that the
site can be categorised as a ‘shallow soil site’ (Subsoil Class C) in accordance with NZS1170.5:2004.
4.1.2 Liquefaction and Lateral Spreading Susceptibility

With respect to the liquefaction potential of the site, the anticipated ground conditions comprise
predominantly stiff to hard cohesive material within the upper profile, which are typically not susceptible
to liquefaction. Lenses of loose silty sand and sandy may be present which are more susceptible to
liquefaction, however considering the relatively low peak ground accelerations associated with the design
earthquake events, surface manifestation of liquefaction if considered negligible for SLS and intermediate

seismic cases.

Based on the findings from this desk study, the liquefaction analyses documented within the 2022 Soil &
Rock report is likely to be reasonably representative for the overall site. The analyses indicates negligible
liquefaction is anticipated during 1-25 year Serviceability Limit State (SLS) and 1-100 year intermediate

events, and only modest liquefaction is expected during a ULS event (<50mm at depths >3.5m bgl).

Lateral spreading is also possible during a ULS event, however as it is understood there is to be an Open
Space zone designated as extending a minimum of 20m back from the coastal slopes (i.e. free faces), and
the liquefiable layers present are likely to be discontinuous and lenticular, the risk is expected to be able

to be mitigated using widely accepted design and construction methodologies.

Based on the desk study undertaken, liquefaction-induced ground damage during a ULS event is assessed
to be in the Minor to Moderate category as defined by the Planning and Engineering Guidance for
Potentially Liquefaction Prone Land (MBIE, 2017) document, and the site designated to have a Medium

Liquefaction Vulnerability.

Additional site specific geotechnical investigations and laboratory testing will be requiring during
subsequent design stages to quantify the liquefaction and lateral spreading risk more accurately and

support detailed design.

10
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4.2 Slope Stability and Coastal Hazard

The majority of the site is bordered by ~5m high slopes that grade down to sea level at approximately 33
degrees (1V:1.5H). The majority of the slopes are heavily vegetated and well protected at the toe by
mature mangroves. However, a ~50m long section along the northern site boundary shows signs of in-

stability and coastal erosion (refer Figures 3 and 4).

Figure 4: Slope instability due to bank erosion

Based on observations during the site walkover, the mangroves are less dense in this area and the

course of the tributary leading to the Waokauri Creek is such that erosion resulting in undercutting of

. . Job No: 66948#GE
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the slopes here is more prevalent. The remainder of the slopes appeared reasonably stable, with no

obvious signs of movement or instability despite the adverse weather events in early 2023.

Nevertheless, a Building Restriction Line (BRL) set 20m back from the slope crests is recommended,
which will align with the proposed 20m wide Open Space zone and also provide mitigation against risk

posed by coastal instability or erosion (refer Section 4.3).

4.3 Coastal Hazard

The site is mapped as being within an Area Susceptible to Coastal Instability and/or Erosion (ASCIE) on

the Auckland Council GeoMaps website. Future erosion predictions for the 2130 RCP8.5 scenario

suggests ~20m of land loss (approximately measured back from current slope crests) is possible (Figure

5).

Level A ASCIE 2050 (RCP8.5)

= ASCIE 2050 (RCP8.5)

Level A ASCIE 2080 (RCP8.5)

ASCIE 2080 (RCP8.5)

Level A ASCIE 2130 (RCP8.5)

ASCIE 2130 (RCP8.5)

Level A ASCIE 2130 (RCP8.5+)

ASCIE 2130 (RCPB.5+)

Figure 5: Excerpt of the Auckland Coastal Instability and Erosion Map
It is noted that this assessment is based on a region wide study, and do not consider factors such as
slope vegetation, mangrove protection, or coastal setting. Considering the benign (low energy)
environment, the mangrove vegetation, and the fact the slopes are fronted by an infilling estuary, these

projections are considered highly conservative.

. . Job No: 66948#GE
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Nevertheless, as the 20m Open Space zone will preclude development within the ASCIE mapped over the
next 100 year planning horizon, a site specific Coastal Hazard Assessment is not considered to be
required to support this PPC application. Provided that set-back is maintained, the Policies as set out in
E36 (Natural Hazards and Flooding), E38 (subdivision-urban), and 106 of the RMA (1991) (Subdivision
Consents) are considered to be satisfied, and that the coastal inundation and erosion hazards will likely

have little impact to future buildings over a planning horizon to the year 2130 (as per MfE, 2022°).

4.4 Building Foundations

Foundation selection will largely depend on structural loads, however for typical light industrial
structures, shallow foundations are anticipated to be suitable Piled foundations may be adopted by the
designers to mitigate specific design risks such as settlement, significant uplift loads, or to support

particularly heavy plant or equipment.

4.5 Earthworks

Ground conditions are expected to be suitable for cut material to be re-used as engineered fill. Further
investigation and testing should be undertaken during design development to confirm material types,

conditioning requirements (if any) and compaction criteria.

4.6 Stormwater Controls

On site soakage is unlikely to be viable considering subsurface conditions above the water table are

anticipated to be compromised predominantly of low permeability silts and clays.

Careful consideration must be made with respect to the design and construction of appropriate
stormwater disposal systems in order to ensure that they comply with the relevant AS/NZS standards.
These systems should serve to collect all storm water runoff from roofs, decks, driveways and paved

areas.

Positive surface gradients should be provided adjacent to the proposed building to direct surface water
away from foundations and slabs toward suitable discharge facilities. Ponding of surface water should
not be allowed adjacent to the building or on pavements. Under no circumstances should any

concentrated stormwater runoff be allowed to discharge directly onto the ground or adjacent structures.

5> Ministry for the Environment (MfE). (2022). Interim guidance on the use of new sea-level rise projections. Com-
piled by R.G. Bell with input and reviews by J. Lawrence, T. Naish, R. Levy and, S. Allan and reviewed by the Minis-
try for the Environment and a few local government practitioners.

. . 13 JOb No: 66948#GE
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Based on the assessment undertaken, we consider the risk to the site posed by natural hazards such as
liquefaction, land instability, subsidence, coastal hazards or flood risk to be low (provided adequate
setbacks from the coastal slopes bounding the site are maintained), and accordingly, there are no
significant geotechnical issues associated with the site which would preclude its use for Light Industrial

zoning.

Job No: 66948#GE
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APPLICABILITY AND LIMITATIONS

This report has been prepared solely for the benefit of Campana Landowners Consortium c/- Capstone
Projects 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

party’s sole risk.

Opinions and judgements expressed herein are based on our understanding and interpretation of current
regulatory standards and should not be construed as legal opinions. Where opinions or judgements are

to be relied on they should be independently verified with appropriate legal advice.

All maps, plans, and figures included in this report are indicative only and are not to be used or interpreted
as engineering drafts. Do not scale any of the maps, plans or figures in this report. Any information shown
here on maps, plans and figures should be independently verified on site before taking any action. Sources
for map and plan compositions include LINZ Data and Map Services and local council GIS services. For
further details regarding any maps, plans or figures in this report, please contact Babbage Consultants

Limited.

Recommendations and opinions in this report are based on data from previous investigations undertaken
by others as discussed within this report. The nature and continuity of subsoil conditions away from the

boreholes are inferred; actual conditions may vary considerably from the assumed model.
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Appendix A
Site Plan
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Appendix B

Available Geotechnical Data
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6515339/206 Hunua No. 4 Pipeline Project
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/ 6515339/206 Borehole Photographs

NZGD ID: BH_67188



NZGD ID: BH_67188

6515339/206 Hunua No. 4 Pipeline Project

Box 5 | | ’ 13.50 to 15.70 m

Box 6 15.70 to 19.10 m

= S52
mBeca. Ll
6515339/206 Borehole Photographs

NZGD ID: BH_67188



NzZGD ID: BH_67188

6515339/206 Hunua No. 4 Pipeline Project

Box 7 19.10 to 20.0 m

S52

EESCh

6515339/206 Borehole Photographs

NzGD ID: BH_67188



NZGD ID: BH_67189

BOREHOLE LOG S53

=S, p Site Identification:
(¢1;]») GHD Limited PO Box 76477
= Manukau City 2241 Sheet 1 of 2
Project: Hunua 4 Coordinates: E 40586357, N 78687846 Datum: MiEden2000
Client: WaterCare Surface RL (m): +5.7m Total Depth: 20.0m
Site: SE comer 457 Puhinui Road. Commenced: 11-Sep-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 11-Sep-09 Driller: Antoni Temperly
Equipment:  Tractor Inclination: 90 Logged: AS
Shear Vane:  Geo 902 Comments: Estimated Coordinates only, Location Processed: | AS
Bore Diameter (mm): 96 not surveyed Checked: MB
3 S0IL DESCRIPTION: (Soll Code), Soll é
'g ? = Name [minor MAJOR], colour, structure 2 £ TRATS 5 SAMPLES
kgl - Iaatiel 5| - e
o E e [zoning gl I y D
w ale Els or grain size, secondary components, 5 |>c BE d
=3 g% § structure. 5] 8 ? w0 - E’ ROCK MASS
£ i = P ki 7 {Geological Formation) @ ® S| E ~ | 88 = |DEFECTS: Depth,
s SlEl.| 25| £ ! 2122 Z £ SEE | Type,incinations,
EIRS % HEAL §' nocxosscatmgnbéxmw-mww,m ,g ‘E"% g we (5| ool ?Sﬂ."’:”
T 5 D | NAME <] , Aperture,
§' a alElofjo] O (Formation Name) = jox| = [F3:2,00 @ 88§§§ Coating
- HAND EXCAVATED. 7
- o 9
F | &80 :
o fr o
il 1
2 w 1
L '{:: ]
: 3 MH f e Clayey SILT; orange/brown. Moderately plastic. {Ash) M| St BRT554.0] 11 ]
[ 100 [ 13 ]
i e N=6 il
B [ x [N=6] 5]
- ® ‘
[ 5 % ML [* " *| Clayey SILT; orangalyellow. Shghtly plastic. (Ash) M| St ]
- 100 £ By B 1
£ - % *® |
[ i b GLlI— Silty CLAY, pale brown |ayered red/blackigrey. M| St -1
5 % [~ 1 Moderately plastic. 3 ]
L 7 = ML ¥ 5 *| Clayey SILT; pale grey motled crange/blue. Slightly M | St g‘;’?e H ]
i 100 ; x X plastic. SPT $54.02 1.2, il
[ < = £l x Izl 7]
- ) SC|+ = | Ciayey SAND {fine); pale grey motiled orange/brown, ML ]
- [=—"."] Poorly graded, uncemented. ]
':‘- 80 44
8 sv 0,1, ]
i 117/15 0,1, ]
L oo 100 SAND {fine to medium); orange/brown/pale grey. M L SPT 554.03 2,2, 3
e y Poorly graded, uncemented. Twlt IN=5] 5]
Intermixed SAND (medium to coarse); blueigray, =
=1 poory graded, uncemented AND clayey SAND (fine
5 to medium),
‘ﬁ T (100 7
5 g At 5.5 m contains some fibrous arganic inclusions by
Q ]
i § Below 5.8 m becomes very loose, wel and W VL 1
% S H E DILATANT. SPT $54.04 oo, 67
= 1.9, -
ju 100 g 1,0, ]
é % [N=2] b
1o 5 Clayey SILT with minor fine sand; brown/grey. Slightly | M | St ]
é o plastic. o
& L&l -
g e 100 .1 SAND (fine to medium) with minor clay; grey. Poorly M| VL 7
o o \graded, uncemented. T st ]
5 Fine sandy, clayey SILT; grey/brown. Slightly plastic. g
s — SPT 554.05 0,0, 5
o 0,4, 4
5 100 2,2, E
= [N=8] ]
< w2z | —— +Fine sandy SILT; white. Non plastic. DILATANT. i 8-
z i SAND (fine to medium}; brown/black. Poorly graded, | p | VL' 4
I uncemented. Contains some fibrous and amormphous 1
f."; - 100 \organic inclusions. DILATANT. VR 7
2 Interbedded SAND (fine to medium); blueigreen, ]
o poorly graded, uncemented AND clayey SILT; ]
w bluefgreen, very stiff, moist, shghtly plastic. ]
o ]
3 — SPT 554.06 11, 94
2 100 33 1
8 N9 A
- —
|
2 100
ok, 10
8

NZGD ID: BH_67189



NZGD ID: BH_67189

@ BOREHOLE LOG Site Identification: ~ S53
B

GHD Limited PO Box 76477
Manukau City 2241 Sheet 2 of 2
Project: Hunua 4 Coordinates: E 40586357, N 786878.46 Datum: MtEden2000
Client: WaterCare Surface RL (m): +5.7m Total Depth: 20.0m
Site: SE corner 457 Puhinui Road. Commenced: 11-Sep-09 Contractor: DCN Driling Ltd
Job No.: 51-27301-24-00 Completed: 11-Sep-09 Driller: Antoni Temperly
Equipment:  Tractor Inclination: 90 Logged: AS
Shear Vane: Geo 902 Comments: Estimated Coordinates only, Location Processed: | AS
Bore Diameter (mm): 96 not surveyed Checked: MB
— = SOIL DESCRIPTION: (Scll Code), Soll
> g Name [minor MAJOR], colour, structure = % TESTS & SAMPLES
2 E [zoning, def, ting], plasticity °
W g > E 5 o or grain size, secondary components, 5 E‘g - §g o !
= b g% w 3 structure. Q 5 8 c (] = ROCK MASS
E S rla E o {Geological Formation) o €| Ex |~ 'g G = |DEFECTS: Depth,
£ gz a|E| £ / 3 E‘E 2l %8 | & 8 E | Type, Inclinations,
£l 2 slg|l8|lul| e ROCK DESCRIPTION: Weathering, colour, fabric, o |2 W a 3 & E | Roughness,
g £l e |e glg|s| & ROCK NAME ] g's b ” a Texture, Aperture,
s|8|alzleloc| @ (Formation Name) 2 |S& 2 252,04 & | 28885 |Comnd
| ML ¥ *| Clayey SILT; blueigreen, Slightly plastc. M | VSt -
N 100 x % y
- « x| Below 10.3 m becomes dark grey. E
[ | ® SPT §54.07 1,0, 1
K 100 x| I éﬁ]i ]
E x| x N=3] .
ol B x 17
- x 4
£ x|
[ x ]
- 1 m X ) * -
C x X ]
= * -
=1 el = -
i | x * x sV 1,0, 12'_
B ® 102/15 1.1 ]
- 100 i Ispr S54.08 11 3
N % x IN=4] ]
- . x| Below 12.5 m becomes nterbedded with SAND -
d ) {medium to coarse) honzons 1 to 2 em wide. s
[ i ]
H? 100 i@ 13-
- SPT $54.09 10, ]
3 100 B
E [N=9) b
14002 S Interbedded clayey SILT; pale greyfgreen, non plastic | M | WSt 14
8 AND siity SAND {medium); pale grey/green, 'Loose’, 1
N moist, poorly graded, uncemented ]
[ 100 ]
[ = £ .
= us g LI. -
st 3 o SAND (medium); dark green. Poorly graded, M | MD 7
N - — =} uncemented. SPT 554.10 2.3, 157
[ 2 2 45, ]
= B a | 100 = 6.6, ]
Q L [N=21] i
¥ ]
o 1
5] il
) 5
E 16 80 16_
= ]
= g TG At 16.2 m hard clay honzon Aw v -
g 4 — ¢ \f:cND [cc‘la?ngiﬁ.lri%‘r?én.rgrey. Poorly graded, y SPT S54.11 gg .
EE™ |00 i SAND (medium to coarse); dark green. Poorly o e 811, .
E graded, uncemented. [N=30] -
17
& 174
= ]
=z -
& Below 17.3 m becomes coarse graned. e
P 90 ]
3 ]
e 2|
<" — SPT 554,12 56, 187
=z 6.8, 8
2 100 10,19, 1
4 [N=43] -
— At 18.4 m hard, pale grey CLAY honzon. <
ﬁ Below 18.5 m contains variably cemenled horizons. ]
b 4
; is 85 19:
2 ]
8 ]
w Below 19.5 m becomas very dense. VD rsof‘;os:“m? 2?1 ]
J § 100 15,29, i
[N=50+] i
8 Termination Depth = 20m, Talrgel Deglh | 20

NZGD ID: BH_67189



NZGD ID: BH_67189

6515339/206

Hunua No. 4 Pipeline Project

Box 1

o
g

-
LY
-]
=
o

4.30 t06.90 m

S53
il BeCa.

6515339/206 Borehole Photographs

NZGD ID: BH_67189



NZGD ID: BH_67189

6515339/206 Hunua No. 4 Pipeline Project

Box 3 ‘ ' 6.90 to 9.50 m

Box 4 9.5 to11.85m
S53
EBecCa il
) 6516339/206 Borehole Photographs

NZGD ID: BH_67189



NZGD ID: BH_67189

6515339/206 Hunua No. 4 Pipeline Project

-

11.85 to 14.20 m

4 _— ————

Box 6 ' 14.20 to 17.00 m

S53
ik BeCa.
6515339/206 Borehole Photographs

NZGD ID: BH_67189



NZGD ID: BH_67189

6515339/206 Hunua No. 4 Pipeline Project

P——— o = - * . -
v

Box 7 17.00 to 20.00 m

/65153391206 Borehole Photographs

NZGD ID: BH_67189



NZGD ID: BH_67190

BOREHOLE LOG S54

= gl Site Identification:
(¢1;1») GHD Limited PO Box 76477
— Manukau City 2241 Sheet 1 of 3
Project: Hunua 4 Coordinates: E 40573569, N 786822.83 Datum: MtEden2000
Client: WaterCare Surface RL (m): +9.0m Total Depth: 20.2m
Site: SW comer 457 Puhinui Road. Commenced: 14-Sep-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 14-Sep-09 Driller: Antoni Temperly
Equipment:  Tractor Inclination: 90 Logged: AS
o Vena;  Goa S0P Comments: Estimated Coordinates only, Location Processed: | AS
Bore Diameter (mm): 96 not surveyed Checked: MB
o F SOIL DESCRIPTION: (Soll Code), Soll é =
é = Name [minor MAJORY], colour, structure 4 5 TESTS & SAMPLES
H = il ing), plasticit S| =
E c [zoning, | Y @
W, § ? Elo or grain size, secondary components, E - i} g 4
=|2|8|5 w § § structure. (5] g al 2 s g ROCK MASS
E[§|% S 3 P (Geological Formation) @ s| E ~| §8% |oerecTs:Depm,
5 iz 20 £ 4 2 §§ ﬁ'§ £ S8E |Typeinclinations,
£l2 < 5 g 3 § | ROCKDESCRPTION: Weatharing,coour fabic, | g.% g we (5| 8GE Roughness,
o | = S - ROCK NAME (=] a exture, Aperture,
c|l5|8|a|z|e|o)] @ (Formation Name) 2|08 2 222,20 € | g2888 | con
- WVACUUM EXTRACTION. =
C | € ]
- 3 -
[ | 23| © ]
[ @
L |~ 1
] gl E SPT 854,01 ]
- 7 - (CL) Fine sandy CLAY; orange/brown. Moderately M | VSt : ;g 1
- &0 o plastic. aq T
R @ Below 1.7 m becomes pale grey/white/brown. [I‘l='14] ]
2 S AL1.8 m fine to medium GRAVEL horizon. HIEREG 2]
B = (CL) Intermixed silty CLAY AND clayey SILT; ]
[ % w0 orange/brown interlayerad pale brown. Shightly to ]
| ! moderately plastic. 0
- 29 100 sV =
| =5 (GS) Fine sandy GRAVEL (fine to medium); pale M| D 17588 1
B 2o grey. Poorly graded, uncemented. 1
- LA bl 9
-! ::;\;] ML % G [ \Silty CLAY; orange/brown. Slightly plastic. / \aI'SI 3:
[ Clayey SILT; black. Non plastic. M g;ﬁ? 0.1, i
L . X : 134 §
i 159 100 ML « Below 2.9 m becomes dark brown / M| St SPT S54.02 2.;‘ ]
[ x x| Clayey, fine sandy SILT; brown/orange. Moderately [N=6] ]
- — X plastic. ]
- l X -
®
: X x| :
- L —
| S 100 _"g 4
- e ML 4 Interbedded clayey SILT; orange/orown, slightly M | VSt 1
B 0 x| plastic AND SAND (fine), brown 7
x -
L i3 ML|X . ¥| Clayey SILT; white motied crange. Siighty plastic. | M | St = - -
N x  x 73147 12 ]
- 100 " e | Below 4.7 m becomes interbedded with pale brown, SPT 554.03 1.2, g
Cvr sl \moderately plastic, silty CLAY. Tw it [N=6] 5:
'__—'_‘_'— Silty, clayey SAND (fine); pale brown mottled .
=] - .| orange/orowniwhite. Poorly graded, uncemented.
g _ el
2 2 | 100 el b
8 v % SP|.:- SAND (fine); pale grey. Poorly graded, uncemented, M| WL ]
b \B 5.8 and 5.9 m becomes orangelbrown. Y E
o o g |SP SAND (medium) with trace clay; blue/grey. Poorly MW SPT §54.04 1,0, 6]
= L graded, uncemented. 0.0, -
w 100 o 0.0, .
S | = s
s g ~
wi = Below 6.6 m becomes interbadded with clayey -1
> a SAND. i
=7
g 0091 [&
5 £ :
[ < ]
2 ]
7 SPT 554.05 0.0, 1l
of | [ i -
£ = N
£ | N=3 -
< N=3] 8+
z i
=]
: i
% ag) 1m '_")'é-"-;"l -
af WA=\ SILT; white. Non plastic. DILATANT. W+ 5
=™ Clayey SAND (fine); dark grey/brown, Poorly graded, | M | ' ]
- ~ | uncemented. -
! o I SPT 554.06 a1, 27
] R 100 SAND {fine) with trace clay; grey/graen_ Poorly M | MD 1.4, b
graded, uncemented, 47, o
8 ET
| - — — -
m
e
2 80
o i) 10‘1
8

NZGD ID: BH_67190



NZGD ID: BH_67190

AT i Site Identification: S54
(¢1,[») GHD Limited PO Box 76477
2 Manukau City 2241 Sheet 2 of 3

Project: Hunua 4 Coordinates: E 405735.69, N 786822.83 Datum: MtEden2000

Client: WaterCare Surface RL (m): +9.0m Total Depth: 20.2m

Site: SW comer 457 Puhinui Road. Commenced: 14-Sep-09 Contractor: DCN Drilling Ltd

Job No.: 51-27301-24-00 Completed: 14-Sep-09 Driller: Antoni Temperly

Equipment:  Tractor Inclination: 90 Logged: AS

Shear Vane:  Geo 902 Comments: Estimated Coordinates only, Location Processed: | AS

Bore Diameter (mm): 96 not surveyed Checked: MB

= 7 SOIL DESCRIPTION: (Soll Code), Sol g s

> = Name [minor MAJORY], colour, structure = 5 TESTS & SAMPLES
HEHE . froning defecs, cementing] pasicty | 3 | g ;

in secondary components,

ﬁ 2 g HREE g I ‘§ E'é g %% 2 |rockmass

E i = |8 ki g o {Geological Formation) e|8g & | B:5= |oerecTs: Deptn,

S| 3 Bl £ 1 22 % £ < -§ 2| 5 £ | Type, Inciinations,
2l=|g|ls | § | ROCKDESCRIPTION: Westhering, colou,fabric, | a gl we (5| qa £ | Roughness,
slz|g|8|3 (8 ROCK NAME 2|5¢ 8 Texture, Aperturs,
alo|la|2|o|O| O {Formation Name) o = F3:2,20 & 88§§E Coating

- ol ML « Fine sandy, dayey SILT; grey mottled green. Slightly M | VSt -
N 80 % «| lo moderalely plastic, 1
- " x v -
: »;l —L— = SPT 554.07 01, ]
¢ 100 ML[* , ™| Ciayey SILT; pale greyigreen. Slightly plastic. M | VSt ;% .
m F o L ]
N | % x 1 7
i x ]
B x x| Below 11.3 m becomes dark grey 4
s 90 i sv -
- x  x 107/16 ]
= x =
- fad X| -
e[ - sv 5g 123
B 94/15 0.0, ]
[ 100 ISF'T 554.08 15, ]
E [N=3) -
s 100 - 13
g 114716 ]
[ 5 Clayey SILT: brown. Modarately plastic. Contains M | VSt ?g?n 6 1.0, ]
N 100 some amorphous and fibrous organic inclusions SPT 854.09 ?g 1
< N=3, 4
LB N S— Clayey SILT with trace fine sand: blue/green. Siightty | M | H — 14
¥ plastic, A
. 100 ]
B - £ :
5] w i
is 150 ‘% —1 % -g 1 5_'
L el S z © Fine sandy, clayey SILT pale green. Slightly plastic. M| VSt SETSH10 gi E
gr (& = 44 ]
g o [N=14] g
5 &3 SAND (fine to medium); blue/grey. Poorly graded, M| &
o uncemented, 2
P i
pol 70 16
LL| _
> A
E ]
5 ]
% Below 16,5 m becomes medium to coase grained No SPTas 4
u'_J il core fell out g
Ry SAND (fine to medium); green. Poorly graded, M | VD .
g —— uncamented. SPT 58411 58, 177
= For 20 mm 30,20, ]
z {solid) i .
[6] [N=50+] "
'] -
4 -
& 75 ]
b i} 3
3 18-
=

z E
2 ]
% i
g = SPT §54.12 611, ]
5 AL 18.7 m becomes fine to medium grained FS(:;!:’? mm 25.25, -
'é i9 [N=50+]19
N a1 ]
8 1
uj ]
o = SPT S54.13 ]
é 100 '{solld). ]
{1 -

8 20

NZGD ID: BH_67190



NZGD ID: BH_67190

BOREHOLE LOG . S54
. — Site Identification:
(¢];») GHD Limited PO Box 76477
s Manukau City 2241 Sheet 3 of 3
Project: Hunua 4 Coordinates: E 405735.69, N 786822.83 Datum: MtEden2000
Client: WaterCare Surface RL (m): +9.0m Total Depth: 20.2m
Site: SW comer 457 Puhinui Road. Commenced: 14-Sep-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 14-Sep-09 Driller: Antoni Temperly
Equipment:  Tractor Inclination: 90 Logged: AS
Shear Vane:  Geo 802 Comments: Estimated Coordinates only, Location Processed: | AS
Bore Diameter (mm): 96 not surveyed Checked: MB
. z SOIL DESCRIPTION: (Soil Code), Soil 5
2l 3 le Nama imivor MAJOR] colow, stuckes | % | 2 % VTSR
g - é = E _‘ g ‘o grain size, secondary components, s % g 3 g & /
= & % b % s ainIClu. o[28 2| so £ ROCK MASS
£ § (8 (] 2 Kaeloman T omon el2el 5| E | $5= |oerecTs: Depn
= e |= € 2 I g2z EE | S| SEE |Typo, ncinatons
HEE 5[ 2|9 | & | rockoescrTion: Weathering, colour fabrc, | & [2F g we || anE |® s,
HER: Blels| & ROCK NAME 2|52 g g Tk, Aparkan,
a|d|8|a|2|0|C| O {Formation Name) ox| = [f2:2,20 & | 2288 ing
C 700 SP o M | VD 01 ]
[ Termination Depth = 20.2m, Target Depih ness 3
2t 21
:22 22_-
E 23
i« 244
:25 25:
o 5
al
a 4
=\ ]
aQ ]
| i
E 26 26_
m 3
w §
B 2
3 ]
"N .
= -
E 1
B £ 27
£ ]
o 1
Z -
(D -
B ]
g ]
- 28+
2 :
=2 .
:I;'. -
a )
g ]
& il
E 20 29+
P 1
§ -
u
2
|
§ El] 3(]:|

NZGD ID: BH_67190



NZGD ID: BH_67190

6515339/206 Hunua No. 4 Pipeline Project

| o
- §

Sk
0=

Box 1 | ~0.00to 3.85m

3]

Box 2 |  3.85t06.50m
S54
i BeCa.
/" 65153391206 Borehole Photographs

NZGD ID: BH_67190



NZGD ID: BH_67190

6515339/206 Hunua No. 4 Pipeline Project

Box 4 9.30 to 12.00 m
mBeca. L 5o
6515339/206 Borehole Photographs

NZGD ID: BH_67190



NZGD ID: BH_67190

6515339/206 Hunua No. 4 Pipeline Project

b C'--- ) ‘F <

= 4 "' ‘ I & ]

Box 5 12.00 to 14.60 m

Box6 146010 18.00 m
S54
i Beca. il
' 6515339/206 Borehole Photographs

NZGD ID: BH_67190



NzZGD ID: BH_67190

6515339/206 Hunua No. 4 Pipeline Project

Box 7 18.00 to 20.20 m

S54

[]

Epocy

6515339/206 Borehole Photographs

NzZGD ID: BH_67190



NZGD ID: BH_67191

BOREHOLE LOG S55

e i o Site |dentification:
(¢1;1») GHD Limited PO Box 76477
et Manukau City 2241 Sheet 1 of 2
Project: Hunua 4 Coordinates: E 405673.14, N 786800.55 Datum: MEden2000
Client: WaterCare Surface RL (m): +11.5m Total Depth: 20.0m
Site: Corner Crawford Ave and Miro St Commenced: 15-Sep-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 15-Sep-09 Driller: Antoni Temperly
Equipment:  Tractor Inclination: 90 Logged: AS
Shear Vane:  Geo 902 Comments: Estimated Coordinates only, Location Processed: | M8
Bore Diameter (mm): 96 not surveyed Checked: MB
. ¥ SOIL DESCRIPTION: (Soll Gode), Sof 5 o
> o . Name [minor MAJORY, colour, structure = ? TESTS & SAMPLES
2 g E = defect: ting], plasticity Bl.a I
w, g |2 E|o ? or grain size, secondary compon 5 H '8
= 2|3 w E e structure. Q| 3 2 ® g ROCK MASS
2 28 5 = (Geological Formation) el8el S| E¥ |= B8 = | DEFECTS: Depth,
o 5|z - ? % & / Sz 2 Z 8 2 "g E | Type, Inclinations,
g‘ = : g ° & g ROCK DESCRIPTION: Weathering, colour, fabric, | @ (2 ﬁ wee ol aw E | Roughness,
@ E H D = = ROCK NAME Q|coo 2 i o Texture, Aperture,
a Sla|z|a|o| @ (Formation Name) = o] 2 [52:2,20 € [ g 888 | Coating
B VACUUM EXTRACTION. 5
E £ ]
B 5
E 3|0 ]
N a
11 = 1 &
I i ]
L = (CL) Silty CLAY; orange brown mteriayered with M| H SETHES 22, ]
E &0 od white/grey/yellow, shghtly plastic. gg il
r L 2 IN=12] o]
B = i
N @ ]
[ . ]
s 70 9
L 9q {GM) Silty fine sandy GRAVEL (fine 1o coarse); M VD' E
N vl oLl — brown/grey. Poory graded, uncemented ‘greywacke’. / M St 1
5 [— 1 Silty CLAY; orange brown. Moderately plastic. ]
8 . < = o5 12 %
5 o 3 f
. 4 = [—] Isp'r $55.02 %,';Z ]
: a — [N:?] :
B l-ei Silty CLAY, brown purple mottled grey/orange. M | VSt .
E Moderately plasbic. 1
L Below 3.8 becomas interbedded with fine sand ]
horizons 4
B 83 3
B l‘f::l Fine sandy CLAY, blue/grey. Moderately plastic. | M | St E
Clayey SILT; pale grey mottled arange. Slightly M| St BT 20500 1? B
100 g plastic, e 5 E
= Clayey SAND (fine). blue/grey. Uncemented, poory ML [N=4] E
=] —1 graded. 3
g 5 ]
= ]
2 @ (400 SAND, pale brown/orange. Uncemented, poorly w | MD 4
M 5 graded. DILATANT, -
-— a e
& © 6
> 3
g —] £ SPT $55.04 46, ]
w 7.4 "
g 100 - kb 34, ]
£ — o N=18]
h 5] Belween 6.8 and 7.8 m unable to pick up sands in E
< S core barrel, 7
=] o -
£ ]
o B ]
N p
2z 3
8 | i
< Below 7.8 m becomes bluefgrey. SPT 555.05 3.3, 2
3 4.4, 8-
5 40 32, 4
é [N=13] E
P Between 8.3 and 10.0 m core disturbance from ]
8 driling :
& 5
5 i
i ]
- 9]
o 100 ]
Below 9.2 m becomes interbedded with sandy CLAY, E
g bluelgrey, firm, moist, moderately plastic. 1
i ]
= 2]
2 ]
&J -
2 - 10+

NZGD ID: BH_67191



NZGD ID: BH_67191

BOREHOLE LOG S55

PR Site Identification:
GHD Limited PO Box 76477
Manukau City 2241 Sheet 2 of 2
Project: Hunua 4 Coordinates: E 405673.14, N 786800.55 Datum: MtEden2000
Client: WaterCare Surface RL (m): +11.5m Total Depth: 20.0m
Site: Corner Crawford Ave and Miro St Commenced: 15-Sep-09 Contractor: DCN Driling Ltd
Job No.: 51-27301-24-00 Completed: 15-Sep-09 Driller: Antoni Temperly
Equipment:  Tractor Inclination: 90 Logged: AS
Shear Vane: Geo 902 Comments: Estimated Coordinates only, Location Processed: | MB
Bore Diameter (mm): 96 not surveyed Checked: MB
= 3 SOIL DESCRIPTION: {Soll Code), Soll §
3 £ 2l Name [minor MAJOR], colour, structure E % i aia
3 §|E & fzoning, defe ting], plasticity TG < I
W @ £ or grain size, secondary components, B % é
= 3 = % E structure. o 'éS 2 2 | rockmass
[ Els 8 |lo o (Geological Formation) [ ‘5 E . § ‘G = | DEFECTS: Depth,
HEHEEINELE I 3 ‘ié 2 5 || & E | Typo, ncination,
g_ 2 5| 8 § a. ROCK DESCRIPTION: Weathering, colour, fabric, | 8 |2 '® 3| we |g| eas Roughness,
als|e § £ 3|3 ROCK NAME 2 IS8 " "’:Ao g Coating o7
als|8|a|2 | o (Formation Name) S (o) = FE:2.20 & |ss88 ing
W sCE = clayey SAND; brown/grey. Uncemented, poorly M| VL 8 5? ]
- 100 [—*.*1 graded, contains some fibrous organic inclusions. 11 ]
[ Bty [N=3] .
- M1 SILT- while. Non-plasiic, DILATANT. AW+ ]
1""“ SCEZ"=] Clayey SAND; brown/gray. Uncemenled, poorly M| VL 1
B t‘_‘—':_ graded, contains some fibrous organic inclusions,
[ o 100 ML[< , %] interbedded fine sandy SILT, biue green, sightly M | vst 1
- % x| plastic and sity SAND, blue green, "loose’, moist, ]
B *® uncemanted, poorly graded 3|
N X ® -
- b =
- I * -
[ — Lo SPT 555.07 12 124
B x 2,2, i
5 100 x  x 22, ]
=71 = N=8] b
L i — CL| = | Interbedded silty CLAY, brown, moderately plastic M | VSt ]
- [~ | andsilty SAND (fine), green blue, ‘loose’, moist, ]
N | __| uncemented, poorly graded. 7
13,15 a0 CL| = | silty CLAY:; brown mottied green. Shightly to M | VSt sV 134
- [ | moderately plastc. 139/15 ]
[ el MLIE 3 "J Clayey SILT; brown/green. Slightly plastic, contains M | VSt ]
- — x x| some fibrous organic inclusions. sV 1,0, ]
B x 117 1.1 .
- 100 x  x SPT 555.08 12, ]
[ x I [N=5] i
14 _— # Y 144
[ Ed *® :
- x —
L i % *| At 14.3 m fibrous orgamic honzon N
- ¢ «| Below 14,4 m becomes gresn brown, 3
[ 2 100 '-lE- % * % 1
8 @ o ] x ]
s I:lé £ ﬁ * N 2 sV 15?
H @ = T x % 124126
of o = %
L |o =
= B ﬁ‘ £ x|
& x 4
L — sV 0.2 i
oF * N ) 124/22 2.2, 2
of & 100 ML[S . *| clayey fine sandy SILT; biueigreen. Non-plastic M [ vst SPT 555.08 ?-‘4:-1 5 i3
; 6 || x X 164
fri] * ]
o 3
£ g
3 100 1
ﬁ 153 Silty SAND (fine); green. Uncemented, poorly graded. | M |'MD’ ]
< ]
= L0 174
L & SAND (fine); green. Uncemented, poorly graded. M | MD SETSRA0 gi 5
= 4, 2
z 100 7.8, .
[C] [N=24] .
i (— il
Z il
a"' ]
g 18 100 3
Z ]
5 i
T ]
g — SPT 555.11 - .1y ]
= 100 gg i
e Nzl o -
i ]
2 = A
N 2
z 100 ]
§ —— ] SPT $55.12 613, L
] vD lfcw 5mm !135,-25-
= 0 e
I [N=50+]
|
i ] ZO:I
b Termination Depth = 20m, Tamel Depth |

NZGD ID: BH_67191



NZGD ID: BH_67191

6515339/206 Hunua No. 4 Pipeline Project

Box1 0.00 to 4.80 m

Box 2 B | 4.80 to 8.30 m

S55
i BeCa.
) 65153301206 Borehole Photographs

NZGD ID: BH_67191



NZGD ID: BH_67191

6515339/206 Hunua No. 4 Pipeline Project

Box 3 8.30 to 10.50 m

. el
Box 4 10.50 to 12.80 m
: S55
i BeCa.
6515339/206 Borehole Photographs

NZGD ID: BH_67191



NZGD ID: BH_67191

6515339/206 Hunua No. 4 Pipeline Project

Box 5 ' 12.80 to 15.40 m

Box 6  15.40t0 17.90 m

mBeca. 2L —
) 65153301206 Borehole Photographs

NZGD ID: BH_67191



NZGD ID: BH_67191

6515339/206 Hunua No. 4 Pipeline Project

Box 7 17.90 to 20.00 m

S55

EESCh

6515339/206 Borehole Photographs

NZGD ID: BH_67191



NZGD ID: BH_67235

BOREHOLE with Piezo LOG Site Identification: S132P

@ GHD Limited PO Box 76477
— Manukau City 2241 Sheet 1 of 1
Project: Hunua 4 Coordinates: E 405492.6, N 786776.85 Datum: MtEden2000
Client: WaterCare Surface RL (m): +14.0m Total Depth: 8.0m
Site: SH20 and Campana Commenced: 13-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 13-Nov-09 Driller: Lance Vuglar
Equipment:  Tractor Inclination: 90 Logged: Lw
Shear Vane:  Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
— F SOIL DESCRIPTION: (Soil Code), Soil 5 =
> ; — Name [minor MAJORY], colour, structure = 2 B TESTS & SAMPLES
K] g B c [zoning, defects, cementing], plasticity k=] > c / D
w o | @ E|o o or grain size, secondary components, S I>c 3o @
5| g (£ c|2| 8 truct S|ge| | &5 o 2
=l2|e|e =[®] 2 siucture. Olcqg| g - 12] - € ROCK MASS £
£ H R 8 © ° (Geological Formation) [ 2 ol S Ex - 8 'C = | DEFECTS: Depth, S
=2 2|2 S| 2 Slez 2 =9 9 < & £ | Type, Inclinations, Q0
Sl |lEl=]| 8| . . = |'asl € n O < Qo c a
HEIRF IR o ROCK DESCRIPTION: Weathering, colour, fabric, L2 & wo a A »n £ | Roughness,
HEBEAEE RN ROCK NAME Sleel 2. , <] o o g | Texture, Aperture,
als|8|a|s|o|C| O (Formation Name) = o] = [F2:8,9¢ & | g 3§ §§ | Coating
= VACUUM EXTRACTION ' e
B ard A
C = A4
- 3 -
i 3|0 ]
[ & ]
[ > 1
- i ]
[ 5 Silty CLAY; trace gravel; grey blotched orange. M | VSt SPT 8132.01 4 4, E
B 60 Moderately plastic g; ]
- . . [N=8] .
< 12-1) —— S Clayey SILT; light grey mottled orange. Slightly M | VSt 2
[ 9] ‘;_’ \pI?stic, contains trace organics (rootlets). T TVt :
5 = Silty CLAY, trace sand (fine); grey layered brown and E
B o red. Highly plastic. J
- 100 ° sV b
- & Below 2.6 m becomes light grey layered dark brown 177/44 1
I 3 ]
EX I o sv 3
L (+110] = Sandy CLAY; light grey/white. Slightly plastic. M | VSt 159/44 2,2, E
[ 100 S| g SPT §132.02 2% ]
B c = -
[ (o4 _— ° § SAND (fine), minor silt and clay; light grey. Poorly M| IN=12) ol o] 1
B % =] graded. 7]
[ | < aq(dq ]
B o | @ o| o] -
B 70| 5 % . L SV oot 47
- z| e Below 4.0 m becomes interbedded with silty CLAY, 7617 - 1
- % light white/brown, stiff, moist, highly plastic. oHd ]
5 45| @ — Z sv O E o ]
s | Silty SAND, some clay; orange mottled light grey and M L 66/15 1,1, o0 A
F 1 < 100 \red. Poorly graded. TwlTT sPTs13203 01 oHel ]
L © SAND (fine), minor silt; red blotched light grey. Poorly =3 H -
5 3 IN=3] |oHd
o graded. Ho 5 ]
o Below 5.1 m becomes orange. OE d 1
% ! o E o 1
80 ke] sv = E
E ) Below 5.5 m becomes orange blotched grey, 62/3 =¥
[G] - contains minor clay. = ]
o IS} o) H o ]
Py L — S Hd 6
v -
w 3 Below 6.0 m becomes orange/brown mottled dark SPT 8132.04 4 o, oHol 1
E 100 © brown. 11, H ]
u = 1,2, oHd
< 5 N=5 |H .
i 65| — = = 7
sk v © SAND (fine to medium); brown mottled grey, M L = E
"-'_J % speckled black. Poorly graded, contains minor oHo0 A
& 7 z \organic speckles. MTwTT oHo| 1
<On: L 90 SAND (fine), minor silt; orange/brown. Poorly graded. o4 d 7
E Below 7.4 m contains organic clasts © E © ]
g o0 A
2 — SPTS13205 11 |oHo| 1
o 100 1,2, oH o ]
3 Below 7.75 m becomes fine to medium gravel. ?N:ivg] oHo ]
8 ORI = H
< 8 .
g (60] Termination Depth = 8m, Target Depth 8 E
z ]
2 ]
o ]
(3] -
(=]
2 ]
(\Il -
E 5
F 97
N ]
z
2 ]
2 ]
o ]
| ]
—
a ]
2 ]
noc 10 10-
om

NZGD ID: BH_67235



NZGD ID: BH_67235

6515339/206 Hunua No. 4 Pipeline Project

Box2 ' 3.50 t0 6.00 m

mBeca. L el
6515339/206 Borehole Photographs

NZGD ID: BH_67235



NZGD ID: BH_67235

6515339/206 Hunua No. 4 Pipeline Project

Box 3 | 6.0t08.0m

S132P
mBeca. L
6515339/206 Borehole Photographs

NZGD ID: BH_67235



NzZGD ID: BH_67236

BOREHOLE with Piezo LOG Site Identificaton: S133P

@ GHD Limited PO Box 76477
— Manukau City 2241 Sheet 1 of 1
Project: Hunua 4 Coordinates: E 405387.22, N 787038.73 Datum: MtEden2000
Client: WaterCare Surface RL (m): +8.4m Total Depth: 9.0m
Site: Camparna Road Commenced: 02-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 02-Nov-09 Driller: Lance Vuglar
Equipment:  Marooka Inclination: 90 Logged: JA
Shear Vane:  Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
— g SOIL DESCRIPTION: (Soil Code), Soil 5 =
> ; — Name [minor MAJORY], colour, structure = 2 B TESTS & SAMPLES
2 g | E [zoning, defects, cementing], plasticity h-] = c o
> = c & = c |z @ T o li Qo
w o | @ E|o o or grain size, secondary components, o |>¢c o2 D
Izl sl w s <] structure o282 "0 2 £
=2l |8 =& a ! - ca| £ =47 - € ROCK MASS g
£ sl =10 8 © © (Geological Formation) o K] ol 5 .g ~ . 8 'C = | DEFECTS: Depth, Q
=2 2|2 S| 2 Slez 2 =8 9 < & £ | Type, Inclinations, Q0
Slo|lég|lel=| 8| . . . = |'asl € 7] < oag | N o
-4 B Slel|l =1l o ROCK DESCRIPTION: Weathering, colour, fabric, Llcol ® w o ans oughness,
F|E|e|2lE|8|=]| € ROCK NAME o3| @ o - =g | Texture, Aperture,
als|8|a|s|o|C| O (Formation Name) = o] = [F2:8,9¢ & | g 3§ §§ | Coating
= VACUUM EXTRACTION ' e
- Con S133E.01 914 1
- T L
r | § 3 ]
o = o ]
[ & o ]
EN e E 14
: ['612 M xx SILT, some sand, minor gravel (fine to medium); dark M-St gﬁ’i;rSE 02 11, o} [© 4
s 100 MH[ x _ 3 \brown. Non plastic. : / ml|F ’ ;; a9 g ]
o X Clayey SILT, trace sand (fine); light brown. Highly N=6] [o] |o _
2 — X1 plastic? Hof 2]
[ 2 ] ML = T™m|s °E% ©
L - SILT, some fine sand, trace clay; light brown mottled Hd 1
- = dark brown. Low plasticity. H 1
- 24 2L oo}
- 160] 100 ® Silty CLAY, trace sand (fine); light brown mottled M | St sV = b
- = orange. Highly plastic. 95/66 0: Y ]
- 8 oo -
o 28] .
0 3 Clayey SILT, trace sand (fine); light brown mottled M | St =V N
o — d red/blue speckled black. Highly plastic. SPT 11 -Ho 3—_
C v S133E.03 5y’ H% ]
[ 100 = 26 22, |oHd A
[ 8 \=g - ]
[ 35 E— PEAT, some sand (fine to medium), trace clay; dark M F IN=8] o H° B
[ .28 MHP < \brown. I4_0w plasticity. : / M S 05 dq ]
L x SILT, minor sand and clay; Ilghtlgrey mott[ed grey o[ o E
n 9 : % and red/blue, speckled black. Highly plastic. 4 ) 4_—
- x  x 7= B
- . Below 4.1 m contains some sand. / 0 E
[ i3 100 R 1N Sat |'MD' ]
B SAND, some silt, trace clay; light grey mottled o J
B orange. N7 I
X Below 4.6 m contains trace amorphous organics, 1
L £ mottled black. ]
o w SPT §133.04 4 4 5
@ g g 11, -
of 2] 8] |2 i :
B S z 2 SAND (fine to medium), minor silt; light grey speckled | Sat| L [N=8] B
f O =] black. DILATANT, contains mica. ]
) o ]
] ]
7] -
o 100 , , 6
LI>J Below 6.0 m contains some silt. 1
w ]
e
= ]
z — SPT $133.05 4 4 ]
E 67| 1 1,1, e
FL 7 00 SILT, minor sand (fine) and clay; green/grey. Low M F 2,2, 1
,‘E 7 plasticity. [N=6] 7_'
= _—
a ]
E . 100 Below 7.15 m contains some fine sand. ]
S‘ el Silty SAND; green/grey speckled black. M |'MD' ]
= At 7.5 m moderately thin bed (80 mm) of firm sandy -
g SILT; light grey speckled black (pumacious). ]
e ]
8
< 1 8
g 0o At 8.0 m moderately thin bed of silt, trace clay; E
=) green/grey. Low plasticity. E
2 ]
g +00} _— SAND, some silt; light grey, speckled black. W | D SPT §133.06 5 6, ]
o 1 6,6, 1
o 00 12,17, b
= OO N=41] R
- 90| 9
,‘\':‘ £05) Termination Depth = 9m, Target Depth 1
N ]
o ]
s}
o ]
W ]
— -
O -
I
i i) ]
o 10
om

NZGD ID: BH_67236



NZGD ID: BH_67236

6515339/206 Hunua No. 4 Pipeline Project

Box 1 0.0to 5.45m

\

Box 2 55to 9.0 m

iR Beca.CL >
6515339/206 Borehole Photographs

NZGD ID: BH_67236



NzZGD ID: BH_67237

BOREHOLE with Piezo LOG Site Identification:  S134P

@ GHD Limited PO Box 76477
— Manukau City 2241 Sheet 1 of 2
Project: Hunua 4 Coordinates: E 405284.37, N 787274.65 Datum: MtEden2000
Client: WaterCare Surface RL (m): +10.0m Total Depth: 20.0m
Site: Camparna Road Commenced: 02-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 06-Nov-09 Driller: Lance Vuglar
Equipment:  Marooka Inclination: 90 Logged: JA
Shear Vane:  Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
—_ 3 SOIL DESCRIPTION: (Soil Code), Soil 5 <
> ; — Name [minor MAJORY], colour, structure = 2 B TESTS & SAMPLES
2 s | E c [zoning, defects, cementing], plasticity 'g —® < / D
w 3 | = E|o o or grain size, secondary components, o |>¢c 3o @
Izl sl w S ] structure o122 2 17 2
=l2|e|e = |® 2 ! i ca| £ - 12] - € ROCK MASS £
£ H R 8 © ° (Geological Formation) [ 2 ol S Ex - 8 'C = | DEFECTS: Depth, S
=2z |2 e L s|le> @ =9 9 & & € | Type, Inclinations Q0
slalzZlelol 2|5 < = |esl S n O < Qo c ) ’
21212 (g|ls|2]e]| & ROCK DESCRIPTION: Weathering, colour, fabric, | @ |2 &| & we a o ¢ £ | Roughness, o
HEBEAEE RN ROCK NAME Sleel 2. , <] o o g | Texture, Aperture,
als|8|a|s|o|C| O (Formation Name) = o] = [F2:8,9¢ & | g 3§ §§ | Coating
L _ VACUUM EXTRACTION ’ e
- _|E Con S134E.01 414
B € S
- S 3 8 _
HEIEIRHE: A
N = % % ]
B 2| £ 1
a8 2 1]
- 1o0] > w [MLPX < X| SILT, some sand, minor gravel (fine to medium); light M S B
B 100 § > % x| brown to dark brown. Interbedded with thin lenses of 1
B v < x gravel (fine to medium). ]
- 1) — - i i Below 1.4 m becomes Firm. / SPT ol o 1
| ey ML " M | St 4.7, ]
B X Sandy SILT, trace gravel (fine); brown mottled light S134E.02 8.9, ]
L 60 < y Xl brown. Non plastic. 4,5, a9
B ¢ x| Below 1.8 m becomes dark brown, some organic [N=26] [°} [° 1
2 —— x | sLt. o] 2]
B X X H i
N X o0
B X X oo E
R 79 100 ML [X % X[ sandy SILT, dark blue/grey. Non plastic. M| S oHd ]
[ 7 ML [* % X| SILT, minor sand, trace clay; brown speckled black. M °° e
3 % x| Low plasticity, SENSITIVE. oH o 3_'
N — X SPT 0,1 oHo B
X X S134E.03 o'y’ - |
- .Y 100 3 X N B\ ) H
| e ML % Clayey SILT; light brown speckled black. Low M St 1.1, o0 A
- « © x| plasticity, SENSITIVE 44/10 IN=3] |oHo| ]
X 5
- ¥ % X| Below 3.6 m becomes light blue mottled light brown. OE q ]
[ X X oHel
g 100 L x oo (ERRE
N x 89/29 oHo|
X X = ]
[ x o109
X X -
[ 9 sV 12 8" ]
- VN 88/26 25 |29 1
B 100 X SPT 23 onl
X X E.04 = -
L 2 y S134E.0 [N=10] oﬂ,c 5]
S X X . E
—_ X 5
% 2 [100 £ < y X| Below 5.2 becomes light brown mottled light g
el e g — L SM X, . X \blue/grey / M L v ]
5 S S ;. X, 2| Silty SAND, light blue mottled brown. ?46/35 10 ]
o & |100 £ At5.65 m thin bed of SILT; light brown. SPT o ]
2k < ST34E05 [N ]
e v | & SAND, some silt; light blue. DILATANT. Sat| L 6
o ]
> At 6.1 m thin bed of SILT, light brown, very stiff, b
=l moist, non plastic. b
e ]
— -
o -
2 -
H 100 ]
E -
< 7
& ]
= ]
z ]
O At 7.3 m very thin bed of SILT; light brown, very stiff, -
E — moist, non plastic. SPT 11 1
3 A ] Below 7.5 m becomes light blue/grey. S134E.06 2:4: ]
o] e 00 SILT, some sand (fine); light blue/grey mottled light M | St 4,6, E
:(' brown. Non plastic, contains mica. [N=16] 8_‘
2 29 Silty SAND; blue/grey. Contains mica. Sat |'MD' b
2 ]
o ]
8 100 ]
2 ]
(\Il -
E 5
o ]
2 SPT 33 9
N S134E.07 3 ]
Z 93| 1 00 5:5: i
8 o] SILT, trace sand (fine) and clay; brown/grey. Low M | St IN=17] E
= —1 plasticity. ]
| ]
6 -
Q 100 ]
i i) ]
o) 10
om

NzZGD ID: BH_67237



NzZGD ID: BH_67237

BOREHOLE with Piezo LOG Site Identification:  S134P

@ GHD Limited PO Box 76477
— Manukau City 2241 Sheet 2 of 2
Project: Hunua 4 Coordinates: E 405284.37, N 787274.65 Datum: MtEden2000
Client: WaterCare Surface RL (m): +10.0m Total Depth: 20.0m
Site: Camparna Road Commenced: 02-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 06-Nov-09 Driller: Lance Vuglar
Equipment: Marooka Inclination: 90 Logged: JA
Shear Vane:  Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
- - [
—_ 9 SOIL DESCRIPTION: (Soil Code), Soil o =
- ; . Name [minor MAJORY, colour, structure = 2 B TESTS & SAMPLES
2 s | E c [zoning, defects, cementing], plasticity 'g —® < / D
w 3 > €Elo o or grain size, secondary components, o |>€ E @ *55
=8| ¢ |5 =%l S structure. o28 2| w® - ROCK MASS £
cElEl=(S S |e ° (Geological Formation) 218 5 Ex _ §°C o= | DEFECTS: Depth, 2
=21 =2 2E| 2 S|lez 2 =9 ® < & £ | Type, Inclinations, Q0
TN AR . .| 2lEEl €| 82 |E| BeE a
| £ Slel|l =1l o ROCK DESCRIPTION: Weathering, colour, fabric, 21w ® Wwo a A o) £ | Roughness,
F|E|e|2lE|8|=]| € ROCK NAME oo o a o o g | Texture, Aperture,
als|o|a|B|lo|Oo] O (Formation Name) = |0 = [F2:2,20 & | 2§88 | Coating
L ML X % X[ SILT, trace sand (fine) and clay; brown/grey. Low M | St ]
- 100 % x| plasticity. ]
- 103 < < - no
- (03] SM[- . 7| Silty SAND; green/grey. M L b
E 5 ML ¥ < X] sandy SILT; grey mottled dark brown. Low plasticity. M | VSt §$;4E.08 81 ]
L 0 X X SV 11 ]
- x 137115 N=3] ]
11 N X %| Below 10.9 m becomes dark brown. N1
i X ]
B % ]
i x X ]
L 1 X |
[ 5] 00 oL [ 1Y Organic SILT, trace clay; very dark brown. Low M | VSt ?%/4/29 b
- AN plasticity. ]
eI K X [\ Below 11.8 m contains sand (fine) laminations, light E
121 — MH L * x 1 \brown/grey, moist. / M| st SPT 12 12__
L x X Clayey SILT; grey mottled light grey. Highly plastic. S134E.09 3,3, 1
[ 100 M 4,5, 1
- <, * ] Below 12.3 m contains minor sand. [N=15] ]
[ x Below 12.5 m contains trace fibrous organics. 1
B S ]
L X 1 Below 12.7 m contains trace sand. ]
135 100 ML o ¥| clayey SILT, green/grey. Low plasticity, SENSITIVE M | Vst sv 13
i X x 189/35 ]
X -
B " x ]
B % ]
r 1 X X SV 11 ]
- x 163/28 29 ]
N 0 X X SPT 29 J
0 X STHE10 [N ]
[14 14.0] 3 3 - N4
[ 2 Mt SRSILT; red/brown. Non plastic. A = 4
- E ML X Clayey SILT; blue/grey mottled light brown. Low M H ]
N X X| plasticity ]
- 100 sV ]
- 5 E 205+ ]
C | & © e ]
15 cg — é E] Below 14.9 m contains trace sand sV 3.4 15
b & 2 oo 3 ]
2r O| 50 S pvich 24 1
N 8 o Below 15.3 m minor fine sand. S134E11 (N=21] 1
S S I ]
8 - Below 15.6 m contains some sand. 1
«f ]
o 100 16
i N ]
ar ]
'LI_J - 163 ]
ZF =9 SILT, minor sand; blue/grey. Non plastic. M | VSt 7]
) SPT 6.7 ]
- S134E12  7'g’ ]
T 100 10,12, .
<p N=37 ]
'EE 17 _— [ ] 17__
= Below 17.1 m contains some sand. ]
oL .
S 100 : ! ]
. Below 17.5 m contains trace amophous organics. 1
=k ]
5] ]
%k ]
< 1875 E— Silty SAND, blue/grey. Contains trace organics. M | VD SPT 47 18—_
2t S134E13 4y ]
% [ 100 for 25 mm 18.10, 4
2k [N=50+] ]
B || ]
(=]
[=e] & -
] B ]
of ]
4| | -
N § ]
z ]
o s
or -
b —— SPT 21,14, ]
- 196 .
§ - 100 SAND, trace silt and coarse gravel; blue/grey. M | VD %1[3640En1:1 24162 ]
wl [N=50+] 1
w20 x 0
Q Termination Depth = 19.95m, Target Depth

NzZGD ID: BH_67237



NZGD ID: BH_67237

Hunua No. 4 Pipeline Project

P

6515339/206

Yy
‘ Nz523

ehfeh ey |

o
o
&
=
[
1rll

3.7t0 7.0 m

S134

Borehole Photographs

6515339/206
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NZGD ID: BH_67237

6515339/206 Hunua No. 4 Pipeline Project

..u‘* "= %
ST E!"-!—’.JE"- ‘*;{f _

Box 3 7.0t0 10.0 m

"

Box 4 | ~ 10.0to 12.70m

T S134
mBeca. Ll
6515339/206 Borehole Photographs

NZGD ID: BH_67237



NZGD ID: BH_67237

6515339/206 Hunua No. 4 Pipeline Project

y f
Box 5 B 12.7t0 15.9 m

Box 6 15.9t0 19.95 m
P S134
mBeca. Ll
6515339/206 Borehole Photographs
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NZGD ID: BH_67238

' . HD Limited Site Identification:
G imite PO Box 76477
. - Manukau City 2241 Sheet 1 of 4
Project: Hunua 4 Coordinates: E 405159.33, N 787471.12 Datum: M{Eden2000
Client: WaterCare Surface RL (m): +5.7m Total Depth: 35.0m
Site: Pukaki Creek South Commenced: 06-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 06-Nov-09 Driller: Lance Vuglar
Equipment:  Marooka Inclination: 90 Logged: JL
Shear Vane:  Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
— g SOIL DESCRIPTION: (Soil Code), Soil 5 =
> ; — Name [minor MAJOR], colour, structure = 3 “5, TESTS & SAMPLES
2 s | E c [zoning, defects, cementing], plasticity 'g —® < / D
w o § > €lo o or grain size, secondary components, o a g @ E g o *55
=|28|e|% = k- structure. Olegl €| ©o» w € ROCK MASS £
£ H R 8 © ° (Geological Formation) [ 2 ol S Ex - 8 'C = | DEFECTS: Depth, S
=2z |2 SIE| 2 s|le> & =9 IS < & £ | Type, Inclinations, 2
F2 =S - - @ < - sl £ 0 O < Qo c
21212 (g|ls|2]e]| & ROCK DESCRIPTION: Weathering, colour, fabric, | @ |2 &| & we a o ¢ £ | Roughness, o
o= £ o ® 8 K} o ROCK NAME o |o 2 = " o ol TextL_ITE, Aperture,
als|d|a|B|0O|O o (Formation Name) = ol 2 m% 22,20 ® | g gg g & | Coating
- MH F x 4 Clayey SILT, trace sand (fine); dark brown. Highly M H ’ i
- X plastic, contains trace organics (rootlets). Con 135E.01 919 ]
- 054 MH[ x ¥ § Clayey fine sandy SILT, trace fine gravel; brown M| H E
[ . speckled dark grey/red/brown. Highly plastic. Gravel; K\ “A 1> ]
[ sandstone fragments (breaks under finger pressure). / M St 205+ ]
- 95 Silty SAND (fine), some clay; brown. ]
[ 14
sV .
i o 4 ) 98/15 ]
N ° At 1.15 m and 1.3 m, thin (50 mm) bed of fine to ]
B iC medium gravelly SAND (fine to medium); red/brown 4
- E— o speckled black, moist. sV 10 ol lo e
) S 56/13 11 ]
- 0] 100 © Fine to medium gravelly SAND (fine to medium); M | MD SPT 135E.02 34’ qiq
B < g red/brown speckled black. Non plastic. Gravel: [N=9] [°}] |° ]
N | - - angular to subangular dark grey sandstone. oo 2__
: 5|5 Hd 3
L o o Jo|
[ 58 =l 2 sv H ¢ 1
- gl < 89/18 H9
- 3 Below 2.7 m contains some clay. °H%
5 Z At 2.85 m thin (60 mm) bed of hard SILT (dark green). Hdq 3]
- ! sv 2,2, oo E
C 79119 33 H%¢ ]
B 100 SPT 135E.03 5’5’ odad 4
s 1 [N=16] |o E o ]
[ Hq ]
. 100 oHo| -
L g Silty CLAY; dark grey. Highly plastic. Wl F - E
4 — sv o0 4+
L oHo| ]
C ) 100 U(50) $135.04 - ]
L 4] Clayey SILT, trace sand (fine); light grey/blue. Highly W | St? 05 q
i — plastic. SPT $135.05 Ho ]
[ | € ]100 1 [HY
B I o 2, Ho| 1
5 m c N=5] = 1 5
c s © ]
g 79
g 53| o ¢ O T
% o) Silty SAND (fine), some clay; light blue. Highly W | MD D” b
100 plastic. Rty
E Below 5.4 m becomes stained yellow/grey. L ]
O Below 5.6 m contains trace clay. Becomes non J
© plastic. ]
-k || 6]
@ sv 10 ]
g 175/34 13 ]
w 100 SPT 135.06 34 _
< N=11] E
a — £ ]
= i ]
< e ]
=z Qo ]
< 100 @ 7
a ~ E
= S -
Zz o 4
] -
g — SPT135.07 4 4 N
7 23, -
% 100 57 E
~ =17 ]
<k N [ g
5 i
z i
=]
2 i
I i
8 78 i
] i
(\Il -
E -
= i
O — —_— 94
< Below 9.0 m becomes dense D SPT 135.08 3,6, 1
g 78, -
5 100 10,10, b
S IN=35] ]
w At 9.5 m thin (50 mm) bed of cemented sand. 1
% ) 77 Clayey SILT, trace fine sand; grey/brown. Highly w 1
o plastic. Micaceous. 10_'
2
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NzZGD ID: BH_67238

BOREHOLE with Piezo LOG Site Identificaton: S135P

@ GHD Limited PO Box 76477
— Manukau Clty 2241 Sheet 2 of 4
Project: Hunua 4 Coordinates: E 405159.33, N 787471.12 Datum: MtEden2000
Client: WaterCare Surface RL (m): +5.7m Total Depth: 35.0m
Site: Pukaki Creek South Commenced: 06-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 06-Nov-09 Driller: Lance Vuglar
Equipment:  Marooka Inclination: 90 Logged: JL
Shear Vane:  Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
— F SOIL DESCRIPTION: (Soil Code), Soil 5 =
> ; — Name [minor MAJORY], colour, structure = 2 B TESTS & SAMPLES
2 s | E c [zoning, defects, cementing], plasticity 'g —® < / D
w - § 4 €Elo o or grain size, secondary components, o a g o E g o *55
=122 |2 =%l S structure. Olegl | &6 - ROCK MASS £
Els| ~ 1|3 Sle ° (Geological Formation) [ K2 I~ Ex - 8 'S = | DEFECTS: Depth, S
=2z |2 e L s|le> @ =9 9 & & € | Type, Inclinations Q0
slalzZlelol 2|5 < = |esl S n O < Qo c ) ’
HEIFNEEFER RS ROCK DESCRIPTION: Weathering, colour, fabric, | @ |2®| & w e a O E | Roughness, o
F|E|e|2lE|8|=]| € ROCK NAME 5|53 8 a o o S | Texture, Aperture,
Q|s|s|a[z|o|o]| O (Formation Name) = |ox| = [F2:2,20 & | g g§ 8§ [ Coating
- MH[ x © w .
F o |77 A - VD' ]
- 9 SM[™- Silty SAND (fine), trace clay; grey/brown. W |'MD
B — X %] Below 10.4 m becomes stripped light grey. SPT135.09 5, 1
i x . x 32 ]
[ 100 <X 23 ]
%, L% o ]
1 11 e - - - [N=10] 1
[ 152 MH[ x Clayey SILT, trace to minor sand (fine); brown. Highly M | VSt ]
B x plastic. J
X
B L "« ]
- X -
- 62 ok ]
s [ x ™} At11.6 m thin (60 mm) bed of silty SAND (fine), trace -
- < M X | to minor clay, moist. ]
12 — R sV 12 12__
- i 154/19 35 ]
| |100 X SPT135.10 '3’ ]
L 166 MH[ x * § Clayey SILT, trace fine sand; dark green. Highly M | VSt [N=15] E
- — < M x plastic, micaeous. h
: < X :
x -
[~ < X
B x i
13 u
— 88 X X SV 13 ]
N [ x 175/57 ]
- x
B x i
B x ]
- 135 — K x5< sV ]
L 78] SM X <" | Clavey silty SAND (fine); green. Micaceous M| L 135/51 H E
X 100 X SPT135.11 4y’ ]
[ RN N=5] ]
X . X
o — - 14
[ X. : - X -
B % ]
N X+ - X ]
| £ 100 e X % sv ;
I g - x 205+ ]
- el L X. ) - X -
© x ]
S8 | 2] By | sv 15
- o z @ o . «| Below 15.0 m becomes medium dense. MD 178/68 12 ]
- X~ : 292 |
2L 100 S S SPT135.12 35 ]
S a K. . X 5, .
sl L x . [N=12] ]
X+ X
of L. 1
of X . x ]
I S ]
byl K13 X " X
- 80 16
é 9 SM X X Silty SAND (fine to medium), trace clay; brown/grey. M |'MD' E
wif ]
e
<t ]
% [ 110 SAND (fine to medium), some silt; brown/grey. M | MD SPT 135.13 ‘21?1 E
o 100 oy ]
S N=241 V7 7]
af ]
=k ]
=4 B 4
op -
E - 82 Below 17.4 m contains trace gravel (fine to medium); E
- with dark green speckled sand. Gravel: breakable 1
% [ 2 \siltstone/sandstone. Tw/l D ]
~ Fs SAND (fine to medium), trace silt; green. 1
=& — SPT135.14 35 18-
zL 6,8, 1
Ex B 100 10,12, .
i IN=36] T
o | -
[=e] & -
] B ]
oF ]
o I 100 19
N B ]
Z -
& 2 ]
wE 5 Below 19.5 m sand becomes fine to medium. SPT135.15 45, .
oF |2 |100 78, .
b | € ?N133'7]
w0 | T = E
of —— 20
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NzZGD ID: BH_67238

BOREHOLE with Piezo LOG

Py - Site Identification: S135P
GHD Limited PO Box 76477
— Manukau City 2241 Sheet 3 of 4
Project: Hunua 4 Coordinates: E 405159.33, N 787471.12 Datum: MtEden2000
Client: WaterCare Surface RL (m): +5.7m Total Depth: 35.0m
Site: Pukaki Creek South Commenced: 06-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 06-Nov-09 Driller: Lance Vuglar
Equipment:  Marooka Inclination: 90 Logged: JL
Shear Vane:  Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
— g SOIL DESCRIPTION: (Soil Code), Soil 5 =
> ; — Name [minor MAJORY], colour, structure = 2 B TESTS & SAMPLES
2 g | E c [zoning, defects, cementing], plasticity T = c / o)
E 5 =1 €Elo o)) or grain size, secondary components, g BC E o *&;
=13l 5 1= w s <] structure. o282 "0 2 £
=2l 2|8 s |® 4 h ) cal £ ® 0 = € ROCK MASS
£ sl ~ |38 8 © ° (Geological Formation) [ 2 ol = Ex - 8 'S = | DEFECTS: Depth, S
HEIERE | 5lE]| 2 glez 2 = 8 S 58 E Type, Inclinations, 2
HEAFR R EIEA VR ROCK DESCRIPTION: Weathering, colour, fabric, | @ |2 &| & we a o ¢ £ | Roughness, o
olsl e |e|E|l 8] B ROCK NAME 0|63 . , e " % | Texture, Aperture,
als|8|a[z|o|Cc| O (Formation Name) = |ox| = [F2:2,20 & | g g§ 8§ [ Coating
B SP SAND (fine to medium), trace silt; green. W| D E
[ 90 ]
[21 D1 ]
B E—— SPT 135.16 ]
[ for 75 mm ?’19’15 ]
B 70 190+ ]
52 [N=50+] bo ]
[ 80 ]
o ] SPT135.17 77 R3]
| 7,11, e
[ 60 13,13, b
- [N=44] ]
21 95 , , . 247
- At 24 m thin (70 mm) bed of silty SAND (fine); green, b
B moist. Contains trace mica. ]
[ e SM|™*- Silty SAND (fine); green. M| D SPT 135.18 g 44 ]
B £ N (Solid) 15,20 J
=) [ 20,
. | 5 g g0 ]
5 = @ =50+ E
25 8 S :‘é [ 1 5]
B pt z = ;
of |T|e7 = ]
Sk & ]
ol I _
E L Below 25.5 m contains trace clay. 1
or ]
il B ]
by £
by EL — SPT 135.19 6
o CE ]
wp 12,13, b
= [N=41] .
| -
T
=f ]
= 13 ]
E L -
by B4 P7
fa| B ]
=k ]
ZL E
OF 219 SAND (medium to coarse), trace clay and silt; dark M |'VD' E
S — green. Contains trace mica. SPT135.20 54 ]
=F it SAND (fine to medium), trace silt; dark green. M |'VD' f%’ ?g mm 4013, -
of Contain trace mica. (Solid) 19,10, E
+ -S04 g
Sk ]
% B _
2L 51 ]
e ]
5| B ]
] N 4
oF ]
il & ]
E ol — SPT135.21 g 12 29
NE for 65 mm 15 1’6 ]
s (Solid) 21 ]
3t s v=soal ]
wl ]
= -
aF
= B ]
ri| B ]
Doﬁ 30 30
om
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NzZGD ID: BH_67238

BOREHOLE with Piezo LOG Site Identificaton: S135P

(i[») GHD Limited PO Box 76477
— Manukau City 2241 Sheet 4 of 4
Project: Hunua 4 Coordinates: E 405159.33, N 787471.12 Datum: MEden2000
Client: WaterCare Surface RL (m): +5.7m Total Depth: 35.0m
Site: Pukaki Creek South Commenced: 06-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 06-Nov-09 Driller: Lance Vuglar
Equipment: Marooka Inclination: 90 Logged: JL
Shear Yane: Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
—_ 9 SOIL DESCRIPTION: (Soil Code), Soil 5 =
> ; — Name [minor MAJOR], colour, structure = > “5, TESTS & SAMPLES
K] g | E [zoning, defects, cementing], plasticity T E < D
] > | = < > < |= T 0O ! L
w ) > €Elo o or grain size, secondary components, o |>€ D = oy
=|8|&|% “(5] 8 structure. o284 2 ®& « 2 |Rockmass E
é % - 8 8 © ° (Geological Formation) [ 2 o 'E .g ﬁ - 8 'S~ DEFECTS: Depth, S
P 2| c = =y ..5 2 3 o> 2 23 2 S g £ Type, Inclinations, 2
HEAFR R EIEA VR ROCK DESCRIPTION: Weathering, colour, fabric, | @ |2 &| & we a A& £ | Roughness, o
|| §5|=(E[8[=2)] & ROCK NAME o |53 e " % | Texture, Aperture,
a|la|o|a|8|o]o ] (Formation Name) = ol 2 EE 28,20 € | gg g g& | Coating
- SP SAND (fine to medium), trace silt; dark green. M |'VD' 1
i 4 Contain trace mica. ]
i || SPT 135.22 ]
[ for 55 mm 12?2 ]
i (Soild) 18 ]
8] =504 ]
i 7 ]
S R i 32
| 23] e |sw| . SAND (fine to coarse); green. M| D SPT 13623 g, E
5 o i . 10,11, -
[ g - 12,13, .
- 8 2 < [N=46] ]
- | o = e i
- |3 > -
B o i
o 33
- — o SPT 13524 57 ]
i 810, -
i 13,18, .
G [N=49] b4l
i 37 ]
-25[_2333] ~Below 34.9 m becomes dark green. / SPTT3525 613 35
i » Termination Depth = 35m, Target Depth 13,17, ]
2L 217, E
St [N=50+] ]
-r ]
alC i
or i
= ]
b 367
= B B
i ]
w
= ]
| -
o
4 § ]
L= -
i ]
E | -
o 37
- ]
Z | -
(O] | -
N & ]
p=d | -
-k ]
i ]
or ]
5,: 38 38
= ]
2
=l ) ]
e ]
5| B ]
] B ]
<f ]
E 39 39
~NE ]
p=d
g ]
of ]
=] ]
m & ]
= ]
or ]
a0 i
2L 40-
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6515339/206 Hunua No. 4 Pipeline Project

1]
-

it §
A

Box 2 3.0to 7.0m
P S135
mBeca. Ll
6515339/206 Borehole Photographs
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6515339/206 Hunua No. 4 Pipeline Project

A
Box 4 9.81t0 13.5m

iR Beca.CL >

6515339/206 Borehole Photographs
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6515339/206 Hunua No. 4 Pipeline Project

Box 5 13.5t0 17.0m

Box 6 17.0to 19.5m
mBeca.JL >
6515339/206 Borehole Photographs
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6515339/206 Hunua No. 4 Pipeline Project

Box 7 19.5to0 22.7m

m
=
o
-
=
=

Box 8 22.7to 27.4m
P S135
mBeca. Ll
6515339/206 Borehole Photographs
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6515339/206 Hunua No. 4 Pipeline Project

TR S |
13m0m6)

Zpy B A5
£.RIA RM

Box 9 27.4to 35m
P S135
mBeca. Ll
6515339/206 Borehole Photographs
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NZGD ID: BH_67239

BOREHOLE with Piezo LOG S136P

' . .. Site Identification:
@ GHD Limited PO Box 76477
. - Manukau City 2241 Sheet 1 of 4
Project: Hunua 4 Coordinates: E 4047536, N 787503.81 Datum: MtEden2000
Client: WaterCare Surface RL (m): +10.6m Total Depth: 35.0m
Site: Pukaki Creek North Commenced: 09-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 10-Nov-09 Driller: Antoni Temperly
Equipment:  Marooka Inclination: 90 Logged: JL
Shear Yane: Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
— g SOIL DESCRIPTION: (Soil Code), Soil 5 c
> ; — Name [minor MAJOR], colour, structure = > 5 TESTS & SAMPLES
Q £ [zoning, defects, cementing], plasticit; T = c o
2 §|E c g, . al, p y 2 (% - / @
w - g 4 E ) o or grain size, secondary components, o a g o b g °
=|g|e& |2 =8| S Goolonimr e i Ofegl €| ®» =g ROCK MASS =
ElZ| - |S S| e (Geological Formation) 28| 5| E¥ |=| 85+ |perecTs: Depth, Q
= i £ |z | = E 2 3 R 23 2 S g £ Type, Inclinations, Q
21212 (g|ls|2]e]| & ROCK DESCRIPTION: Weathering, colour, fabric, | @ [2 | & we a A& £ | Roughness, o
o|lE[ 5|28 8|=| B ROCK NAME oloe| & ., a o o8 | Texture, Aperture,
als|8|a|s|o|C| O (Formation Name) = o] = [F2:8,9¢ & | g 3§ §§ | Coating
ol SMI%- - X| Ssilty SAND (fine to medium), trace fine to medium D |'MD' ’ e
[ 104 MHF x * J\gravel; dark brown. Gravel: breakable sandstone. /] M | Vst Con S136E.01 404
- Lo DO Clayey SILT, some fine sand; orange/brown. Highly E
[ \\plastic. ,4 D/M{ VSt sV A ]
L [(+10.1) |L| A
L 87 \SAND (fine to medium), trace silt; brown. M 164/71 |
N . Silty SAND (fine to medium), trace clay and fine ]
|1 X - X| gravels; red/brown. 1
L - 1 At 0.6 m 100 mm thick bed of silty SAND; brown. sv _
C 2N T o 205+ ]
B Silty SAND (fine), trace clay; brown. ]
L Sv 1,2, ]
- e 40 Clayey SILT, trace fine SAND; brown. Highly plastic.  [M/W| VSt utp 2.1, .
i SPT 59 ]
- S136E.02 = _
B | [N=7] 2]
- Below 2.0 m contains minor fine sand; colour grades E
™ to light brown. J
C 73 sv o| o]
- 137/22 4
B 19
A Belvow 2',8 m contains some fine sand; light brown o| |o E
- 3 — \stained light grey. M v Tvo sv 11, |oHp 3
L Silty clayey SAND (fine); light grey mottled 12056 3,2 H E
B 100 orange/brown. SPT 23 oo
N S136E.03 ['='10] ()m(s] E
- — 44 -
- [7/m N/ B
X 100 oHo|
gm
4 || oHa 43
X o sv oHo| 4
[ & 56/29 H ]
B 100 S| o U(50) S136.04 oHd
al = -
B s| @ oHo| 1
5 — S i = i
[ 45 8| e Silty SAND (fine); light pink. DILATANT. M| L SPTSI60 0. 1 Ha
[ €| 100 £l 5 20 Hol 1
[ | 3 o] 8 33 [oHo]
5 m 213 5 [N=9] oA 5_'
c 2|zl > H
@ <) oHo| ]
2 & 2|2 Below 5.2m b ttled light grey/light b =Fa
S v| s elow 5.2 m becomes mottled light grey/light brown. oHd 1
0 95 5 sv oo 4
'5 =1 Below 5.5 m colour grades to brown speckled 5177 - _
o] < orange. oHo A
2 5 Below 5.8 m contains some clay, becomes highly ©° E
© — plastic. sV 0.1 o= | 6]
> 91/22 11 g4 ]
u 0 SPTS136.06 o'y |0 |
5 65| [N=6] Oﬂ 1
E— - - - =
[ SAND (fine to medium), trace silt; brown speckled M/W| L RN ]
E dark brown. Micaceous, contains trace organics. ]
[= ]
'<E -
100 sV 7]
— 56/18 ]
z ]
] -
N | ]
zZ| SV 10 ]
2 62/22 oy ]
5 54 SPT $136.07 1’3’ ]
i [N=5] 1
E! 8]
z
Z ]
2 ]
0.') 5
2 100 E
< Between 8.5 m and 8.8 m contains minor clay; E
< mottled grey. Highly plastic ]
o ]
) E — _— 9_-
,‘\(‘ Below 9.0 m becomes medium dense. MD SPT 8136.08 4 5, E
Z 70 ig ]
Q )5, -
9 N=16] ]
w ]
= -
% 100 Between 9.7 m and 9.9 m contains trace to minor E
'&J 70 clay, moderately plastic. H 1
2 .
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NZGD ID: BH_67239

BOREHOLE with Piezo LOG Site Identificaton: S136P

@ GHD Limited PO Box 76477
— Manukau City 2241 Sheet 2 of 4
Project: Hunua 4 Coordinates: E 4047536, N 787503.81 Datum: MtEden2000
Client: WaterCare Surface RL (m): +10.6m Total Depth: 35.0m
Site: Pukaki Creek North Commenced: 09-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 10-Nov-09 Driller: Antoni Temperly
Equipment:  Marooka Inclination: 90 Logged: JL
Shear Vane:  Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
— g SOIL DESCRIPTION: (Soil Code), Soil 5 c
> ; — Name [minor MAJORY], colour, structure = 2 B TESTS & SAMPLES
2 s | E = [zoning, defects, cementing], plasticity 'g 0 c / D
w 3 =] E|o =] or grain size, secondary components, o |>€ E o *55
b2 °lEe w |S Q structure. oleg @ - =] =
=l2|e|e = |® 2 ! i ca| £ - 12] - € ROCK MASS
£ sl ~ |38 8 © ° (Geological Formation) [ 2 ol = Ex - 8 ‘G = | DEFECTS: Depth, S
=2z |2 SIE| 2 Slez 2 =9 IS < & £ | Type, Inclinations, 2
Slz| 2|l &|® < . . = |'asl € 0 O < Qo c o
| £ Slol|l =|w o ROCK DESCRIPTION: Weathering, colour, fabric, 0 | ® Wwo a A o) £ | Roughness,
[N =0 I - - - ® s 3 Texture, Aperture
o[S|s|2|l5| 88| 8 ROCK NAME o|c® sz o <] o o g | Texture, Aperture,
alsd|o|(a|B]|o]|O ] (Formation Name) = [0 B m% 28,80 ® | g g g8 | Coating
- SP SAND (fine to medium), trace silt; brown speckled M/W| L E
B 100 - dark brown. Micaceous, contains trace organics. ]
B © _— ]
- S ic Below 10.4 m contains minor clay, becomes medium MD SPT S136.09 e
- o dense. ;; ]
- 0 § 34, 1
- L N=12] 1
11 _— [e] [ .
N > 11
- o B
B c ]
= g .
- cos) 72 S |sPl: SAND (fine), some silt, trace clay; orange/brown M |'MD' B
- 2: speckled black/brown/grey. Contains trace organics. ]
o || . SPT §136.10 12
L 1) SM[*- Silty SAND (fine to medium); dark grey speckled Wl L ©7 1,0, E
B 0 - dark brown. Micaceous, contains trace decomposed ?1 b
B - -| wood fragments. al ]
- K 9 [N=5] ]
B | . X i
[ X. ) - X -
B L X . ]
i IR ]
i3 %, ]
N 85 X .7 X E— i3 ]
L s x 5| Below 13.1 m contains minor clay, becomes medium MD E
B © | dense. ]
: ] SPT $136.11 4 5 ]
F (2|2 33 ]
33} = B
[i4 | @ [N=12] ]
= 147
[}
B a ]
B @) ]
C 85 ]
:15 2 ]
R — S SPT $136.12 4 o 15
oF @3 100 Silty CLAY; dark brown. Highly plastic. M | vst 1 ; . .
of IN=6) ]
SF £ ]
or L ]
| R T Below 15.8 mb ilty SAND, b e
<t 2 elow 15.8 m becomes silty , brown.
@ i 100 o Micaceous. / M H sV 16
>r 2 Clayey SILT, trace fine sand; grey/green. Highly 161/51 i
=l nj_ plastic. Micaceous. J
<r Below 16.3 m contains some sand. ]
i — sv 23 N
st utP 23 ]
= B 100 SPT S136.13 35 _
= gy IN=15] b7
S e Silty CLAY; dark brown. Highly plastic. M | VSt ]
= & Below 17.1 m colour grades to brown. 4
E - Below 17.3 m colour grades to brown/green. E
=L & 95 Clayey SILT, trace fine sand; grey/green. Highly M | VSt ?}/11/18 E
g B plastic, micaceous. :
<k 4
p) (LRE Silty SAND (fine to medium), trace clay; green. M | MD sv 36 N8
2F uTp 56 ]
% [ 100 SPT S136.14 7'1'0 4
v o [N=29] E
[w] & —— -
(=]
[=e] & -
] B ]
< =)
o k= E
- 5} ]
| 19
NE g 4
zr | |17 ]
Q ]
ok ]
wE Below 19.5 m contains minor highly plastic clay. 1
2F ]
2fz0 ]
o B | — 20
om
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NzZGD ID: BH_67239

BOREHOLE with Piezo LOG

| — GHD Limited Site Identification: S136P
imite PO Box 76477
— Manukau City 2241 Sheet 3 of 4
Project: Hunua 4 Coordinates: E 404753.6, N 787503.81 Datum: MtEden2000
Client: WaterCare Surface RL (m): +10.6m Total Depth: 35.0m
Site: Pukaki Creek North Commenced: 09-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 10-Nov-09 Driller: Antoni Temperly
Equipment:  Marooka Inclination: 90 Logged: JL
Shear Yane: Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
—_ g SOIL DESCRIPTION: (Soil Code), Soil 5 c
> ; — Name [minor MAJORY], colour, structure = > B TESTS & SAMPLES
2 g E c [zoning, defects, cementing], plasticity k=] E c / o
w ) =] E|o =] or grain size, secondary components, g Sc E o *55
|38 8 |=< k= ] structure. oleg 2 = = =
=|2| ¢ |8 |85 S t ) ca|l € & 0 w € ROCK MASS £
é g = S 8 :__; o (Geological Formation) o o o 3 g f - 8 3 g DEFECTSE De_pth, 9
= sl | 2|5 = 2 L2 5o 2 b g Type, Inclinations, Q
HEAFR R EIEA VR ROCK DESCRIPTION: Weathering, colour, fabric, | @ |2 &| & we a A& £ | Roughness, o
o|lE[ 5|28 8|=| B ROCK NAME o |ow @ <] o o g | Texture, Aperture,
als|8|a|s|o|C| O (Formation Name) = o] = [F2:8,9¢ & | g 3§ §§ | Coating
- SM X < X Silty SAND (fine to medium), trace clay; green. M | MD SFTS130.15 1; E
B 0 X" %| Below 20.0 m becomes loose. L 23, E
X || N=g] ;
& 55 21
r — SPTS136.16 ¢ ¢ i
[ 11, -
B 0 11 ]
i Mg ]
52 (N=4] 02 -]
i 0 ]
25 || [ p3]
= Below 23.0 m becomes medium dense. MD SPT $136.17 5421 E
_ 0 36, .
i || [N=15] ]
e 20 P4
E Hi —— SAND (fine to medium), trace silt; dark green. M | VD SPT $136.18 5 40 E
B E for 30 mm 12 1}5 i
B g’ p (solid) 16.10, |
i = ® M -
25 LO) g fé [N=50+] b5
- O pd L) -
ofF |£|13 3 ]
Sk @ ]
fral 4
-r ]
ol ]
or i
@
bo P ]
i o SPT $136.19 53 39 6
SL for 70mm % ]
u'_J B (solid) *:*: J
<t [N=50+] .
ol -
sk ]
= 0 ]
R ]
F P7
= B i
z[ ]
ol ]
NE — .
- SPT $136.20 59 39 ]
=] B for 30 mm e i
% [ (solid) *:*: _
<k N=! E
= 28 [N=50+] g
=f ]
=) ) 13 :
2 :
= ]
] B ]
oF = - 7
™ SAND (fine to medium); dark green/grey. M | VD B
el — SPT $136.21 40 14 P9
E B (solid) 20:20: ]
& | |x ol ) ]
wf ]
of ]
Ir -
Y £ ]
or 30—
om
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NzZGD ID: BH_67239

BOREHOLE with Piezo LOG

| —. GHD Limited Site Identification: S136P
imite PO Box 76477
— Manukau City 2241 Sheet 4 of 4
Project: Hunua 4 Coordinates: E 4047536, N 787503.81 Datum: MtEden2000
Client: WaterCare Surface RL (m): +10.6m Total Depth: 35.0m
Site: Pukaki Creek North Commenced: 09-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 10-Nov-09 Driller: Antoni Temperly
Equipment:  Marooka Inclination: 90 Logged: JL
Shear Vane:  Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
—_ 9 SOIL DESCRIPTION: (Soil Code), Soil 5 =
> ; — Name [minor MAJOR], colour, structure = 3 5 TESTS & SAMPLES
2 g | E [zoning, defects, cementing], plasticity h-] = c b
w > | = c > c =2 T 0O !
w e | o £ lo o or grain size, secondary components, o I>c o2 o
=13 % w|s o structure. o282 ®D 2 £
=|2| ¢ |8 =8| S Coolomyeture. gal £ w € ROCK MASS £
E|E[=]|S Sl1e| o (Geological Formation) 28| 5| E¥ |=| 85+ |perecTs: Depth, 9
P i < = . =y ..5 2 3 o> 2 23 2 S g £ Type, Inclinations, 2
21212 (g|ls|2]e]| & ROCK DESCRIPTION: Weathering, colour, fabric, | @ [2 | & we a A& £ | Roughness, o
o|lEl 5 ||l 82| € ROCK NAME oo 2 <] o o S | Texture, Aperture,
als|8|a|s|o|C| O (Formation Name) = o] = [F2:8,9¢ & | g 3§ §§ | Coating
- SP SAND (fine to medium); dark green/grey. M | VD E
[ 27 ]
- Below 30.3 m becomes dark green and wet. 1
X SPT$136.22 g 15 .
L 12,15, E
N 2500 ]
E N=50+ ]
[31 [ 1 531
[ 19 ]
:32 Below 31.8 m colour grades to light brown/green. ho ]
L 3% e |SP SAND (fine to medium), trace fine gravel; grey. W | D (S;Z}I;d?136.23 10,9, E
B o LC Gravel: sub rounded sandstone. 4,13, 1
B & © 13,13, ]
i 5 2 x IN=50+] ]
B 3 < S ]
- O pd g -
[ I |40 ] ]
B o 4
33 -
[~ 330 g 33_
- 29 GP Fine gravelly SAND (fine to coarse); grey. W | VD B
: —— Below 33.4 m colour grades to brown. Contains trace SPT S136.24 ]
[ decomposed organic fragments. (solid) § ;4710 ]
L 11,9, 1
B N=50+ 1
34 [ ] 534
[ 40 ]
: Below 35.5 m color grades into dark green. ]
£ 35
L 1244 Termination Depth = 35m, Target Depth SPTSTI6.25 7 8, -
oF (solid) 811, i
E - 14,11, 1
S [N=44] ]
= B ]
[a] - -
o ]
wf ]
o 36
| 8 ]
> ]
wl ]
=
= B ]
| -
T
F ]
i 8 ]
[= N ]
= [37 E
F 37
= 5 ]
4 B ]
op -
N B ]
Zz - -
3
2F ]
of ]
<k b
St 38
zl ]
=l
o B ]
0.') = 5
[w] & -
(=]
[=e] & -
] B ]
oF ]
i & ]
2 39 39
N B ]
z
oF ]
SF ]
et B ]
wf ]
—
=F ]
2F ]
2fao ]
oF 40
om
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NZGD ID: BH_67239

6515339/206 Hunua No. 4 Pipeline Project

&
o
=
b

Box 2 3.45to0 7.0m
S136
il BeCa.
6515339/206 Borehole Photographs
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6515339/206 Hunua No. 4 Pipeline Project

Box 3 7.0to 10.0m

3
¢

Box 4 10.0to 13.5m
S136
il BeCa.
6515339/206 Borehole Photographs
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6515339/206 Hunua No. 4 Pipeline Project

o |

-

Box 5 13.5t0 16.5m

= R AN B
2
-HE
Box 6 16.5to0 24.3m
S136
il BeCa.
6515339/206 Borehole Photographs
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6515339/206 Hunua No. 4 Pipeline Project

E

ﬁil
@a
- =
o
W D

24.3to 35m

S136

P
imBeca. Ll

6515339/206

Borehole Photographs
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NZGD ID: BH_67241

BOREHOLE with Piezo LOG

S138P

Site Identification:

@ GHD Limited PO Box 76477
. - Manukau City 2241 Sheet 1 of 4
Project: Hunua 4 Coordinates: E 4049732, N 7874273 Datum: M{Eden2000
Client: WaterCare Surface RL (m): +3.9m Total Depth: 35.0m
Site: Pukaki Creek South Commenced: 03-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 05-Nov-09 Driller: Lance Vuglar
Equipment: Marooka Inclination: 90 Logged: JL
Shear Vane:  Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
— g SOIL DESCRIPTION: (Soil Code), Soil 5 =
> ; — Name [minor MAJOR], colour, structure = 3 “5, TESTS & SAMPLES
2 @ £ [zoning, defects, cementing], plasticity © b c S
> | = c > c =2 T 0O ! L
w o | @ €lo o or grain size, secondary components, o |>€ D = oy
=|s| 51|= w S o structure ol|eg 2 0 = =
=l2|e|e =[®] 2 : - <ol £ 7] - C ROCK MASS
E|E|l =S Sle| o (Geological Formation) o (8, S £Ex _ §°C o= | DEFECTS: Depth, 2
=2z |2 SIE| 2 Slez 2 =9 IS < & £ | Type, Inclinations, 2
Slo|lég|lel=| 8| S i i = |'asl € » O < Qo c a
| £ Slol|l =|w o ROCK DESCRIPTION: Weathering, colour, fabric, 21w ® Wwo a A o) £ | Roughness,
F|E|e|2lE|8|=]| € ROCK NAME oo o a o o g | Texture, Aperture,
ala|l8|a|z|o|o| o (Formation Name) = ol B [(322,29 & | g 2888 | Coating
- MH& x 4 Fine sandy SILT, some clay; dark brown. Highly M H ' e
- N X plastic, micaceous, contains some organics Con S138E.01 414 ]
[ o b~ x (rootlets). ]
L 25 SM X < 5( Silty SAND (fine), minor gravel (fine); dark brown. ML sV A4
[ 35 80 sm - x X] SAND (fine), trace silt, trace gravel (fine); dark brown M| 'L utp E
[ .28 SM S —x\speckled black. Contain trace organics. Twviln ]
1 - x. X Fine sandy SILT, minor clay; brown. Moderately to sV 1
- - % - highly plastic. uTP ]
X . X 5
- E—— i - : \At 1.4 m 20 mm thick decomposed wood fragment. , sV 10 b
- w |SM[* - - " — Wi L 0, E
B > - X -] Silty SAND (fine to medium), trace gravel (fine); 79/6 12 ]
_ 64 X X SPT 5 ]
< I Xl brown. 2,2,
L - X S138E.02  [\iZ7) i
2 X . X 2_
— - x- ]
[ X, . X ]
- 2 e ]
- 1] SPf - | Fine to medium gravelly SAND (fine to medium); M | MD b
- 100 ;. 2. 9 brown speckled dark grey/orange. Gravel: sub- sV b
™ N .D(; .o" | angular, dark grey sandstone. UTP ]
[ -0 5, ©| Below 2.5 m contains trace to minor clay. _
. o
B 0. 7. i
3 , - 00 9 SV 23 3__
: 9 sV, 23 ]
[ 100 ) SPT 55, .
[ 34 = S138E.03  [N217] ]
| o3 _— MH[" x Clayey SILT, trace fine sand; black. Highly plastic. W | St o| [o b
- < X N
- X x a9 1
L x o| o s
A 95 [ sv o] 4]
- < Below 4.0 m colour grades into brown/grey. 99/12 - 1
[ ) MH[ x * ] Clayey SILT, some sand (fine); green/brown speckled | M | St "9 A
F . x 1 black. Highly plastic, micaeous. °H° ]
[ o) MH[" x Clayey SILT, minor sand (fine); dark brown. Highly M | St sv 0,1 o0 A
- |- < x| ey S 98/20 12 = -
- 3 ) x plastic, micaceous. SPT $138.04 3’5" oHo| ]
5 | & g e IN=7] | oH 4 5]
$ z X oo .
S 8 K x oo 4
N X — -
(S I x W=
E £16) Clayey SILT, some sand (fine); grey/brown speckled M St oHa 7
of \black. Highly plastic. / VEEVE oHo ]
f 5 SAND (fine to medium); grey. Non plastic. E J
o — SPTS13805 0 |9HY 67
g 00 [°H°
62 Wy -
'I-I_J £23) 100 I Silty SAND (fine), some clay; dark green/brown. M L 1,1, oHd
< T Micaceous [N=2] - ]
! I O[]0 -1
o o] - -
E 5 oHo A
<t 2 ee! ]
S H a
< 100 & dHd 7]
= oo| 4
z ¢ ]
g o0 4
f o) Clayey SILT, some sand (fine); dark grey/brown. M | VSt %’0/37 ;(1) © H °) A
% 100 Micaceous. SPT $§138.06 1'¢’ oH9
< IN=41 [°H]°} . ]
=Sty I o 187
z[ = Clayey silty SAND (fine); brown. Highly plastic, ML 9 ]
2 micaceous. onl
g. 00 o ]
3 100 SV Y
g 161/41 4
b Below 8.7 m contains trace fine sand b
N h
2 —— sV 1,2 9]
N 205/68 33 ]
S £53) 100 Silty CLAY, trace fine sand; green. Highly plastic, M H SPT $138.07 5,5, 1
le) micaceous. Contains trace decomposed organic [N=16] h
j —1 fragments. ]
6 -
2 100 ]
fio a
ol 10
o
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NZGD ID: BH_67241

BOREHOLE with Piezo LOG S138P

' . .. Site Identification:
GHD Limited PO Box 76477
— Manukau City 2241 Sheet 2 of 4
Project: Hunua 4 Coordinates: E 4049732, N 787427.3 Datum: MtEden2000
Client: WaterCare Surface RL (m): +3.9m Total Depth: 35.0m
Site: Pukaki Creek South Commenced: 03-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 05-Nov-09 Driller: Lance Vuglar
Equipment:  Marooka Inclination: 90 Logged: JL
Shear Vane:  Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
— g SOIL DESCRIPTION: (Soil Code), Soil 5 c
> ; — Name [minor MAJORY], colour, structure = 2 B TESTS & SAMPLES
2 s | E c [zoning, defects, cementing], plasticity 'g —® < / D
w o § 4 €lo o or grain size, secondary components, o a g @ E g o *55
=|le| g |a = b structure. Olegl € BN - C ROCK MASS 1S
£ sl ~ |38 8 © ° (Geological Formation) [ 2 ol S Ex - 8 'C = | DEFECTS: Depth, S
=12 : (2 SIE| 2 Slez 2 =9 IS < & £ | Type, Inclinations, 2
Sl |lEl=]| 8| S i i = |'asl € » O < Qo c a
| £ Slel|l =1l o ROCK DESCRIPTION: Weathering, colour, fabric, 21w ® Wwo a A o) £ | Roughness,
2Ql=1 ¢ |Z|R]| 9| & =} 2| © o | Texture, Aperture,
o|lE[ 5|28 8|=| B ROCK NAME o _ <] o8 U
als|8|a|s|o|C| O (Formation Name) = o] = [F2:8,9¢ & | g 3§ §§ | Coating
. CH At9.9 m thin (100 mm) bed of silty SAND (fine), race | M | H 05+ .
B 100 clay; green, moist, low plasticity. 1
B Silty CLAY, trace fine sand; green. Highly plastic, ]
R micaceous. Contains trace decomposed organic i
B fragments. 5‘8/5+ 1,2, .
- Between 10.4 to 10.5 m becomes dark brown. 3.3, E
[ 100 - SPT §138.08 37y’ ]
i MH Clayey SILT, trace sand (fine); dark brown speckled M H [N=14] E
— — black. Highly plastic, micaceous. Contains trace 11
[ decomposed organics. ]
N Below 11.3 m colour becomes green. E
C 100 . - - sv ]
L 78] Clayey silty SAND (fine); green. Highly plastic, M | MD UTP E
- micaceous. ]
- sv 1,2 12
- uTP 23 ]
_ 0 SPT $138.09 £'5’ ]
e 1 | ,t---——-—----——_-—-— - ——— [N=15] ]
[ e9] SAND (fine to medium), trace silt; green/brown. M |'MD' ]
L Micaceous. ]
s, T | 100 13
L3 & Silty SAND (fine), some clay; green/brown. M| L ?4\1/6/36 -
- o Micaceous ]
R = i
- (7] -
Q. 5
- & H sV 11 ]
- utP 20 ]
B 100 SPT §138.10 5’3’ J
is _— (=] 4]
[ 02 Clayey silty SAND (fine), trace gravels (fine); L E
- green/brown speckled dark green. Gravel: sub- 1
[ 100 rounded, dark green siltstone/sandstone. ]
: E ]
- ) © At 14.7 m 100 mm bed of clayey SILT; green/brown. E
e ) @ & Moist, non plastic. / W] D 15_‘
L 2 *% SAND (fine), trace silt and clay; dark green. LOW SPT $138.11 1,2, 4
of 0 _g DILATANCY. gg 1
sk a 0 ]
S [N=26] ]
=L i
alC i
o i
af ]
o 100 16
i B i
= B B
wi i
=
<f i
g SPTS138.12 3 g ]
| 0 10,10, ]
oF 12,14, .
[ iy [N=46] 7
fa B i
=k i
=4 B 4
op -
~E i
e SAND (fine to coarse), trace gravels (fine); dark W | VD B
g B 33 green. Gravel/sand: Silica. :
~ks .
(2 18]
2 =
R o -
I |o ]
ol [¢] Below 18.3 m contains minor clay. i
=] T — SPT $138.13 10 14 ]
oL for 50 mm 50’30’ i
e B 100 E i
;( :lg [ IN=50+] ’ 9_:
~E i
Z -
of ]
of 0 ]
wi i
— -
aF
= B i
2fz0 ]
4 & _— - 20
om
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NZGD ID: BH_67241

BOREHOLE with Piezo LOG

| — GHD Limited Site Identification: S138P
imite PO Box 76477
— Manukau City 2241 Sheet 3 of 4
Project: Hunua 4 Coordinates: E 4049732, N 787427.3 Datum: MtEden2000
Client: WaterCare Surface RL (m): +3.9m Total Depth: 35.0m
Site: Pukaki Creek South Commenced: 03-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 05-Nov-09 Driller: Lance Vuglar
Equipment:  Marooka Inclination: 90 Logged: JL
Shear Yane: Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
—_ 9 SOIL DESCRIPTION: (Soil Code), Soil 5 =
> ; — Name [minor MAJOR], colour, structure = 3 5 TESTS & SAMPLES
2 o £ [zoning, defects, cementing], plasticity ° 3 c o)
w > ~ i=4 P C |~ T o / Q<
[=A o | > €lo o or grain size, secondary components, o |>¢c o2 ®
=13 8|5 w S ] structure. ol|eg 2 = o =
=8| & ] = |® a h | cqA| € o N w o ROCK MASS
£ H K 8 © ° (Geological Formation) [ 2 ol = Ex - 8 'S = | DEFECTS: Depth, S
= i S5 |= | = "5 - 2|2 ‘; 2 7 8 2 58 E Type, Inclinations, Q
21212 (g|ls|2]e]| & ROCK DESCRIPTION: Weathering, colour, fabric, | @ [2 | & we a Aoy £ | Roughness, o
|| §5|=(E[8[=2)] & ROCK NAME o |53 e " % | Texture, Aperture,
als|8|a|s|o|C| O (Formation Name) = o] = [F2:8,9¢ & | g 3§ §§ | Coating
- SP SAND (fine to coarse), trace gravels (fine); dark w | VD SPTS138. 14 8 1, E
B 0 green. Gravel/sand: Silica. 8,12, e
B 13,14, 1
[ 25 [N=47] 1
[ e8] SM Silty SAND (fine to medium), trace minor clay; dark W |'VD' ]
L green. i
|| &0 , P1]
- 7] SP - T\At 21.02 m thin (20 mm) layer of SILT MTwlw E
[ SAND (fine to coarse); brown/green. Slightly ]
- cemented. ]
B SPT S138.15 ]
- for 50 mm 3225 ]
L (solid) *’*” ’ i
22 [N=50+] 22_'
[ 43 ]
23 ]
- — SPT S138.16 16 15, P31
L Below 23.1 m becomes stripped dark brown (5 mm for25mm 4973’ -
[ thick) (solid) 8" _
- [N=50+] ]
[ 15 ]
-24 24—_
F £ SPT $138.17 7 44 ]
B for 55 mm 6 1¢ i
B g’ L(L“ (solid) 1219 ]
B = ° o ]
A-IHEE =807 s
- O pd L) -
sf [T o 3 ]
Sk a ]
fral 4
- ]
of ]
o ]
o
i SPTS138.18 g .
sE 8,9, 1
u'_J B 8,11, 1
< B [N=36] ]
o
sr ]
“E 67 ]
iy ]
< 27 - P7
E - 2] SP SAND (medium to coarse); brown/green W | VD E
zr i
oL ]
~NE _— ]
2 SPT $138.19 45 14 N
2F (solid) 27:27: i
o) ]
s [N=50+] ]
) N P8
zl i
= 60 ]
e ]
5| B ]
] B ]
o ]
[ B i
< ] SPT $138.20 40 15 29
E B (solid) 19:19: ]
oF s i
of o1 IN=50+] ]
[11] % E
4
or ]
Ir E
i ]
or 30—
om
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NZGD ID: BH_67241

BOREHOLE with Piezo LOG Site Identificaton: S138P

@ GHD Limited PO Box 76477
— Manukau City 2241 Sheet 4 of 4
P"_°Je°t- Hunua 4 Coordinates: E 404973.2, N 787427.3 Datum: MtEden2000
Client: WaterCare Surface RL (m): +3.9m Total Depth: 35.0m
Site: Pukaki Creek South Commenced: 03-Nov-09 Contractor: DCN Drilling Ltd
Job No.: 51-27301-24-00 Completed: 05-Nov-09 Driller: Lance Vuglar
Equipment:  Marooka Inclination: 90 Logged: JL
Shear Yane: Geo 902 Comments: Estimated Coordinates only, Location Processed: | LW
Bore Diameter (mm): 96 not surveyed Checked: MB
— 9 SOIL DESCRIPTION: (Soil Code), Soil 5 =
> ; — Name [minor MAJOR], colour, structure = > 5 TESTS & SAMPLES
2 g B c [zoning, defects, cementing], plasticity E-] E c o)
w ) = €Elo o or grain size, secondary components, g Sc E o ! o
|3 &|= w( S| o tructure. 2z 2| =5 2 g
=lg|e2 |2 s (B 2 Geolocioat Foer ati Oleg| £ G 0 - £ ROCK MASS =
£ gzl s|8| ¢ (Geological Formation) g % ol 5 £ % = g5 £ |DEFECTS: Depth, <
sllglelol 2| < 212 2| £ %o S S g Type, Inclinations, o
21212 (g|ls|2]e]| & ROCK DESCRIPTION: Weathering, colour, fabric, | @ [2 | & we a A& £ | Roughness, o
o|lE[ 5|28 8|=| B ROCK NAME oo & o o =g | Texture, Aperture,
als|d|a|B|lOo|O| O (Formation Name) S |ox| 2 [E5:2,90 & | g3 888 | Coating
B SP SAND (medium to coarse); brown/green W | VD E
[ 61 ]
i — SPTS138.21 7 g :
| for 50 mm 9’1’2 l
B (solid) 4’0’*” J
[ 53 ]
32 4
N — SPT $138.22 43 17 52
[ o E (solid) 2723 ]
[ g ol ]
- |5 2 2 [N=50+] 1
[ 8 § S ]
[ | C 2 ]
N |20 = ]
[33 o 4
N 33
L 24 SP SAND (medium to coarse); green. Slightly cemented. | W | VD SPT S138.23 g 14, ]
| (solid) 13,17, i
- 20,%, E
e 01l T4 ]
[ 57 ]
[35 = 35 ]
L 1311) Termination Depth = 35m, Target Depth SPT ST38.24 47 22, R
F for 45 mm 24,26 i
=k (solid) P J
sk S
aF [N=50+] ;
]
=F ]
sk ]
oF ]
by £ 7
i 36—_
= B B
wg
w ]
i i ]
3 ]
o ]
L= -
= &
= [37 ]
N 37
- ]
=4 B
ol ]
NE
zr ]
E L -
&F ]
e ]
<+ 38
zr i
z ]
2L ]
e ]
3 ]
Y N 4
b B ]
-+ 3
N ]
N ]
s ]
aoF ]
Sk ]
H o -
ak ]
er ]
a0 i
oF 40
om
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NZGD ID: BH_67241

6515339/206 Hunua No. 4 Pipeline Project

- —

Box 1 0.0to 2.8m

S138

6515339/206 Borehole Photographs

NZGD ID: BH_67241



NZGD ID: BH_67241

6515339/206 Hunua No. 4 Pipeline Project

Box 3 6.0 to 8.6m

8.6 to 11.0m
P S138
mBeca. Ll
6515339/206 Borehole Photographs

NZGD ID: BH_67241



NZGD ID: BH_67241

6515339/206 Hunua No. 4 Pipeline Project

| sPT@Wm |

1.2 353

Box 5 11.0to 13.5m

SPTE 25
1.1.2.9.9.3

E
L3
-
L
E o
L]

Box 6 13.5t0 18.0m
mBeca.JL >
6515339/206 Borehole Photographs

NZGD ID: BH_67241



NZGD ID: BH_67241

6515339/206 Hunua No. 4 Pipeline Project

P - =
14E- 1w
e s ] ]

'I| SET(= Lwm

99,9920

' 2
€
¥
=

Box 8 27.1to 31.7m
P S138
mBeca. Ll
6515339/206 Borehole Photographs

NZGD ID: BH_67241



NZGD ID: BH_67241

6515339/206 Hunua No. 4 Pipeline Project

—

5PTE i5m,
(KT u_.il:

Box 9

31.7to 35m

T S138
imBeca. Ll

6515339/206 Borehole Photographs

NZGD ID: BH_67241



NZGD ID: BH_70110

l TOMNKIN & TAYLOR LTD.
'. BOREHOLENO. DA
BOREHOLE LOG sar i ar
l PROJECT.  PIPELINE [NVESTIGATION LocaTion: PUHINUI ROAD, WIRI JOBNO: 8886
[ CO-ORDINATES: DRILLTYPE  Rotary machine rig HOLE STARTED:  26/5/89
l refer Dwg 8886 DRILLMETHOD: (Open barrel, SPT, HOLE FINISHED:  26/5/89
AL: Brass tube DRILLED BY: Brown Bros.
DATUM: DRILLFLUID:  Water LOGGEDBY LPA  cHeckepBY: JCC
l_ DRILLING AND TESTS ENGINEERING DESCRIPTION < GEOLOGICAL
(- = 8 =
g| |E % _=| 8§ |5, SOIL NAME, PLASTICITY OR ¢3 g% B E ORIGIN TYPE. N
; E E 3 S| SAMPLES, TESTS £x| ¢ |82 PARTICLE SIZE CHARACTERISTICS, COLOUR. %5 |2 ggﬁ MINERAL COMPOSITION, z
3|% 2|2 =% 318> SECONDARY AND MINOR COMPONENTS 28|53 BE5 | DERCTS. STRUCTURE
o S § = 8 é opg8R
= = TOPSOIL A
l A Cu=130kP 1= < SILT, clayey, sl.organic, Al )}
v el T= Tight brown and vellow /frll
Sl o - 4
i 1 PO & N M | J
' —‘;—'85{ Cu-14?kPaE ] o CLAY, 5]_5'i'|t-\_f: '|1ght grey {/||‘: N
:CZC eCu=149kPa —:‘ x and yellow VStA?'E E
' = 3 A Al i
[= F=¥ J = / e gl
l — 3 T //u.! 1)
— | oCu=128kPa | 2 4= x A 2
S i = x f/flu 9
' =1 | ¢Cu=112kPa :: /./! g —
= 1= /’r | S 4
il oy 3 dx « A’j ! = g
' (=) - 1! 5
. = B SN - grades to below St i i
' — _{ *Cu=94kPa 1= V
O .
' EE‘.: O S SILT, v.sandy, fine, light e =
I <t eCu=46kPa R Dl grey with light yellow "
= Tsi staining W
Ll <4 . . A
| o| S| 4 §
l = O 48 g
5 4 &xxx - becomes more sandy ’
- Ol I 4% *x [ -
[s0] faal o+ B
l 7 = - -4 wy
4 SAND, fine, yellow, 9 2
o PR CLAY layers, grey %
. 6 p— = —
l 04 2 |
o o 55 sc
= 1 @
I _| .cu=32kPa Js2 i =
——& 7 - -
2 : 2 1
: = i o |
I 5 = _l'-:'- 5 A
| [& = £ ]
oo =
@|S - b =
ol - -
i | d 1o; i
<o 4 A
VIO | toe -I
'.; G m ] ‘—.; |,|IF
E - B H .
2|8 7 1! 7
Bl gl i = Medium dense 4
' o [ST=| N=18 1 :° :
—[ (4/8/10) w10 .- End of Borehole @ 9.95m MO {[|]}1 -

[T SO T W W |

NZGD ID: BH_70110
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NZGD ID: BH_70110

TONKIN & TAYLOR LTD.

ENGINEERING LOG TERMINOLOGY

DRILLING OR EXCAVATION
FLUID LOSS WATER CORE RECOVERY METHOD/CASING PENETRATION
123
Core recovered expressed as Shows drilling method and depth NO
0 WATER LEVEL :
NOLEGS ON DATE SHOWN ;’gmmm"‘:g" of thelength of the of casig RESISTANCE
PARTIAL LOSS WATER INFLOW RANGING
co o
MPLETE LOSS
WATER OUTFLOW 2| e
SAMPLES AND TESTS
SAMPLE TYPE TESTS GRAPHIC LOG TYPICAL SYMBOLS
[] oen BaRREL N=22 SPT.UNCORRECTED BLOW COUNT FOR 3I0MM The Graphic Logshowssoiland | ~—~| cay
I} oousLe o TRIPLE TuBE @75kPa UNDRAINED SHEAR STRENGTH AS MEASURED BY et ool KN
FIELD VANE X X
& STANDARD PENETRATION TEST UGN waiely f
X PRESSUREMETER TEST clear contrasting symbols <+ SAND
[ LARGE DIAMETER THIN WALLED TUBE consient for each project .
3 LABORATORY TEST(S) CARRIED OUT — UNSPECIFIED 0% | GRAVEL
[} sMaLL DiAmETER THIN WALLED TUBE OR SPECIFIED AS BELOW S
]} BuLk sampLE LV -LABORATORY VANE AL  -ATTERBERG LIMITS .| ORGANIC MATERIAL
UU - UNDRAINED TRIAXIAL PSD - PARTICLE SIZE ///f MUDSTONE
Length of sample indicaled by C'p' - EFFECTIVE STRESS CONS - CONSOLIDATION ott . SANDSTONE
kgt of symbel DS - DIRECT SHEAR COMP- COMPACTION v
UC - UNCONFINED COMPRESSION IS - POINT LOAD
NO CORE
SOIL DESCRIPTION
CLASSIFICATION SYMBOL MOISTURE CONTENT UNDRAINED SHEAR STRENGTH RELATIVE DENSITY
Based on USBR Unified Sol D- DRY,LOOKS AND FEEL DRY Cu (kPa) SPT-UNCORRECTED
ﬁmb"" Syt M- MOIST, NO FREE WATER ON VS - VERY SOFT <10 N VALUE
bfod for ikt icenlicatn. HAND WHEN REMOULDING
Classification symbols based on S -SOFT 10 to25 VL-VERYLOOSE 0 fod
Laboratory Method may differ. W- \VET, FREE WATER ON HAND
st cortent sy b St - STIFF 50 10100 MD- MEDIUM DENSE 1010 30
compared to the plastic imit (PL) VSt- VERY STIFF 100 10 200 D -DENSE 301050
eg M > PL = moist, moisture
content greater than the plastic H -HARD > 200 VD - VERY DENSE >50
sk Fb - FRIABLE
ROCK DESCRIPTION
WEATHERING ROCK STRENGTH SIGNIFICANT DEFECTS
Fr - FRESH UCS (MPa) SIGNIFICANT DEFECTS SHOWN GRAPHICALLY
SW- SLIGHTLY WEATHERED EXTREMELYLOW <2 JOINT
HW- HIGHLY WEATHERED VERY LOW 2 tob SHEARED ZONE
EW- EXTREMELY WEATHERED Low 6 t020 CRUSHED SEAM
MODERATE 201060 INFILL SEAM
HIGH 6010 200 EXTREMELY WEATHERED SEAM
VERY HIGH >200

NZGD ID: BH—TOt10
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NZGD-la?i B P.0. BOX 5271 TELEPHONE (09) 793067

DLWV I LAA TN d e T

VLV T TDiIVAL el

-I 19 MORGAN STREET NEWMARKET AUCKLAND BOR EH OLE LOG
PROJECT: S. W. INTERCEPTOR LOCATION: S. AUCKLAND | BOREHOLE No: 9A
,.Icusm;n. R.A DRAINAGE JOB No: 8886 SHEET: 1 OF: |
iLoc PES: NATURAL GAMMA CALIPER DENSITY
CO—ORDINATES: DRILL TyPe: FAILING 500 CASING DEPTH/TYPE:
RL: DRILL METHOD: ROTARY LOGGED BY: LPA
DATUM: BOREHOLE FLUID: DATE: 28-05-88
COMMENTS: DENSITY—SOURCE & SPACINGS: 200mm 5 miCu
NATURAL GAMMA CALIPER | = | £, | DENSITY
(C.P.8S) tam| &< %9 tg.P.Sl N
| 0 50 ud
400 ol o i e
-]
|
| ——
‘:,P'
4 X Py
- 3
—
.; 7
- 5
Z q
- L
- <L
5
ik
10
-
[ ]
-
|}
18
»
R
20
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NZGD ID: BH_70111

80
E

I TONNIN & TAYLOR LTD.
' BOREHOLE NO. 28
BOREHOLE LOG
. sHeeT 1 o 2
PROJECT:  PIPELINE INVESTIGATION tocAtion: PUHINUI ROAD, WIRI JosNo: 8886
CO-ORDINATES: DRILLTYPE Rotary machine rig HOLE STARTED:  25/5/89
. refer Dwg 8886 DRILLMETHOD: Open barrel, SPT, HOLE FINISHED:  25/5/89
RL: Brass tube DRILLED BY: Brown Bros.
DATUM: DRILLFLUID:  Water LoGGED8Y LPA  cHeckepsy: JCC
' DRILLING AND TESTS ENGINEERING DESCRIPTION GEOLOGICAL
2l % % _ =l 8 és SOIL NAME, PLASTICITY OR #3 g% Q ; ORIGIN TYPE.
2|218|8| swmestess | E x| 2 |22 PARTICLE SIZE CHARACTERISTICS, COLOUR, 25 §_g §§§ MINERAL COMPOSITION. |
27 |e % =3 § a5 SECONDARY AND MINOR COMPONENTS 23 ig @55 | DERCTS STRUCTURE
S|= e ls =zs8R
S ossory TOPSOIL Vi
| = _ 1% SILT, clayey, sl.organic, 7
' = 'C”_138kpa|] 1= light brown with dark brown 1
b % x staining- oA
[ P
&~ . B SILT, sl.clayey, orange/ il
l & cum1r3kea | 1TEL | S
o o E e /A il
= | ® Cu=130kPa - el ;
) s g (A _.
' E’Jg 4% « - becomes more clayey VSt /1) =
o— |eCu=91kPa 2 Aid e
%% i 0 4~ CLAY, sl.silty, yellow . .
S o Cu=133kPa 0 i with light grey staining s Z ]
2 ] P =
dz ] 2

» . . /
= 8 - becomes light grey with A
e 1 white pumiceous grains ,/ i
a2 I and red staining A \
}_g eCu=123kPa | 4 X x - becomes sl1.sandy /ﬁ i

= 1« MU

—
gda E 1= 4
gqo

s SRS, SAND, fine, light grey

BT

U

N=12
(4/5/7)

100
SPT

- becomes 1light brown with
black oxide staining

100
0B

- pumiceous

80
BT

- some yellow bands with
l1ight grey CLAY layers

0B

OO E S

N=16
(6/8/8)

100
SPT

MD |l

(=2}
PO W |

=

o

B | BT

BN = InE s
O
'l'l‘llill e

10

Rl I T O U T O |

O TS N U RS LR N (O] P |

[ T S |

PUMICEQUS SILTS AND SANDS

NZGD ID: /0T11
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NZGD ID: BH_70111

TOMNIIN & TAYLOR LTD.
ot L
BOREHOLE LOG ’ )
SHEET oF
PROJECT: PIPELINE INVESTIGATIN LOCATION: PUHINUI ROAD, WIRI JOBNO: 8886
CO-ORDINATES: ORILLTYPE  Rotary machine rig HOLE STARTED:  25/5/89
refer Dwg 8886 DRILL METHOD:Open barrel, SPT, HOLE FINISHED: 25/5/89
AL: Brass tube DRILLED BY: Brown Bros.
DATUM: DRILLELUID: Water LOGGEDBY LPA CHECKEDBY: JCC
DRILLING AND TESTS ENGINEERING DESCRIPTION GEOLOGICAL
- P 3 £
2| |2 2 _z| 8 g SOIL NAME, PLASTICITY OR w3 Eg g = ORIGINTYPE, _
3|5|8|g| sweesmes |E =2 S8 PARTICLE SIZE CHARACTERISTICS, COLOUR. 55 éé. S 2|  MINERALCOMPOSTION. | 3,
2|17 |gIE| - =8| 2 |%> SECONDARY AND MINOR COMPONENTS g3 §§ BE5 | DERCTS. STRUCTURE 2
3| Z | = | 22988 L
U e b o
& 184 g s Dlii =5 1
— 1Y 4 o2 . i N
23] _Eé I: q° - gecimes”sﬂty, sl.clayey '?-!I? =
R 1% ark yellow il =
o =l ~ o -
o (S5 i rex SILT, sl.sandy, sl.clayey Sty =3
| e Cu=77kPa el % =
& I g% 72 SAND, fine, dk.yellow % =]
3l o ) ' 5
i 1 -
N e End of Borehole @ 12.0m j ]
5 ] i ]
=1 : r
4 i .
13 =3 ! =
- |

en2Blda o
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NZGD ID: BH_156655

aurecon  cen AAsnza AU20-BH01
Ground Floor, 247 Cameron Road Project: SH20B - Accelerated Design Variation
Now Saaiong | .re02 Location: C Road
Tel: +64 7 578 6183 Oca |0n. ampana oa
Wi UTecongroup.com Project Reference: 504330 Sheet 1 of 6
BOREHOLE INFORMATION CO-ORDINATES: Mt Eden Circuit 2000 Date started: 12/02/2020 Logged by: MB
Method:  Rotary Core Conventional Easting: 405430.16m Date completed:  13/02/2020 Input by: MB
Equipment: Drill rig Northing: 786657.24m Inclination: -90° Checked by: KM
Contractor: Drillforce Reduced level:  11.12m Azimuth: N/A Verified by:  BOL
(Auckland MSL 1946 Datum)
O
(2]
— (@) [0}
~| ~|=| © . c
HEEE: Bor (Z[EE i) i |f
S| £ Q . P g = ~|=| | ©9° erect bescription S
||| 5|5 Material Description 5 ? % % 8 & Additional Notes =
2|lg|s| 8| & = = Flo|e| " 2
- © =
(O] - (] o 0 o
= £22384
Om: Silty CLAY with trace sand and organics; brownish red FTTTTTom:FILL
1 mottled grey and orange. "Hard", dry, Intermediate to low plasticity. [HERE
L [FILL] RN
[T
B [T
R i
<| L LT
T 190 N
‘ [T
- (N
| NERR
1 X 0.9m: Organic SILT with some sand; brownish black. "Stiff", dry, [ [ |11 ]0.9m: TAURANGA GROUP
—X—X intermediate plasticity. Organics are amorphous, consolidated. P
0L o [RECENT ALLUVIUM/TOPSOIL] LLT
— X
x |2 [T
[ PR °L ] I
5 ok [T
2l F 190 1]
L X - [T
X 1.5m: SILT with some sand; light grey mottled orange. "Stiff", dry, é-fgpiofnml RN
I low plasticity. Sand is fine to medium grained, rounded. 00.0.0 RERR
— | X Composition of sand is mostly quartz and pumice. [PUKETOKA N=0
o X FORMATION] 89 RN
@ S e [T
[T
X
I P - LT
[ [T
9 | ¥ 2.05m:...changes to "firm" [T
L[« LT
e M 1T
o x [T
I I S RN
g I 100 FETT
X [T
I x 2.55m:...changes to "soft" RN
-l X LT
- x [T
X LT
_3 x 2.9m:...changes to "stiff" RN
| . am: SPT - P,
s L 3m: CORE LOSS 3 or ammi R 3m: Core loss
L nooe RN
& Q 0 [T
o [T
- [T
— X 3.45m: SILT with some sand and trace organics; dark greyish ] LI
x x black. "Soft", moist, low plasticity, dilatent. Sand is fine to medium FETT
— x grained, rounded. Composition of sand is mostly quartz and RN
L% pumice. ['| |11 | 3.65m: reddish brown is likely due to iron
% X 3.55m:...changes to "firm" || ||| |staining fromsands
~ X 3.6m:....trace organics consist of tree roots. Sand is lensoidal. RN
X 3.65m:...changes to reddish brown. Interbedded with light
I5e) 4 X ~ | brownish red SAND. Sand is fine to medium grained, rounded to FETT
g ——[*  1#& | subrounded. ML sy [T
7L X [T
— X
K RN
X [T
X
. LT
L« LT
< LT
X 4.5m: Silty SAND; light brown interbedded grey. Medium dense, 45m: SPT [T
- moist. Sand is fine grained, rounded to subrounded, dilatent. 3455 [T
— B - N=15 RN
o o §W-s 50
% F [T
B [T
S NERR
5 [0 AR
REMARKS: Water Level Readings:
1.) Inferred soil strengths are indicated by the use of "quotation marks". Date Time | Hole Depth | Water Level
(1) 13/02/20 10:00 | m | 2.37 m bgl
(2) 14/02/20 07:00 | m | 7.5 m bgl

Database File: SH20B - WORKING 20190527.GPJ Library file: AURECON_AKL_20160608_LAYERCODE.GLB Template: AURECON_AKL_20130723.GDT Report File: AURECON DH LOG V3.9 Date Generated: 24/02/2020



NZGD ID: BH_156655

PO Box 2292, Tauranga
New Zealand
Tel: +64 7 578 6183

Ground Floor, 247 Cameron Road

aurecon Client: AIAL & NZTA

Project: SH20B - Accelerated Design Variation

Location: Campana Road

AU20-BH01

1.) Inferred soil strengths are indicated by the use of "quotation marks".

Date Time | Hole Depth | Water Level
(1) 13/02/20 10:00 | m | 2.37 mbgl
(2) 14/02/20 07:00 | m| 7.5 mbgl

Wi BLECONGTOUP.COm Project Reference: 504330 Sheet 2 of 6
BOREHOLE INFORMATION CO-ORDINATES: Mt Eden Circuit 2000 Date started: 12/02/2020 Logged by: MB
Method:  Rotary Core Conventional Easting: 405430.16m Date completed:  13/02/2020 Input by: MB
Equipment: Drill rig Northing: 786657.24m Inclination: -90° Checked by: KM
Contractor: Drillforce Reduced level:  11.12m Azimuth: N/A Verified by:  BOL

(Auckland MSL 1946 Datum)
3
~| @
o|=|E| S % 2 o VD g Stratigraphy 5
S1E|IS| 2|8 . - 2 £ SIS = 58 Defect Description T
AR Material Description 5 @ & & 8 ok Additional Notes T
2 || &7 = = Flole| " 2
I 3 b o =
= £22329¢g
6 4.95m: CORE LOSS ITTTT] 4.95m: Core loss
_6 - [T
L (N
RN
B RN
- [T
g - 0 (N
T B RN
i RN
B 5 RN
- (N
L RN
6 RN
I R 6m: SPT RN
5| 1 for 1mmy// RN

— 1,0,1,1
- N N=3 [T
& 0 RN

B RN
= RN
B 6.45m: Silty SAND; light bluish grey. Medium dense, moist to B ['11'1 ]| 6.45m: Sample collected from 6.45 to 6.55 m
wet. Sand is fine grained, dilatent. [PUKETOKA FORMATION - ERN
SAND] [T
RN
RN
RN
RN
100 N
RN
RN
RN
RN
RN
L RN
7.5m: SPT P
4 for 4mm//
4457 RN
N=20 0 RN
RN
RN
— RN
8m:...changes to light brownish orange. } } } } }
” RN
g Ww-s RN
RN
RN
95 RN
RN
RN
RN
RN
RN
RN
9m:...changes to dense ?T:foer:qmnW _ } } } } } 9m: Sample collected from 9 to 9.45 m
9,10,12,12 L1
N=43
100 [T
RN
RN
— RN
RN
RN
RN
100 NERN
RN
: RN
10~ - [N
REMARKS: Water Level Readings:

Database File: SH20B - WORKING 20190527.GPJ Library file: AURECON_AKL_20160608_LAYERCODE.GLB Template: AURECON_AKL_20130723.GDT Report File: AURECON DH LOG V3.9 Date Generated: 24/02/2020



NZGD ID: BH_156655

aurecon Client:  AIAL & NZTA AU20-BHO01
Ground Floor, 247 Cameron Road Project: SH20B - Accelerated Design Variation
Now Saaiong | .re02 Location: C Road
Tel: +64 7 578 6183 Oca |0n. ampana oa
Wi BLECONGTOUP.COm Project Reference: 504330 Sheet 3 of 6
BOREHOLE INFORMATION CO-ORDINATES: Mt Eden Circuit 2000 Date started: 12/02/2020 Logged by: MB
Method:  Rotary Core Conventional Easting: 405430.16m Date completed:  13/02/2020 Input by: MB
Equipment: Drill rig Northing: 786657.24m Inclination: -90° Checked by: KM
Contractor: Drillforce Reduced level:  11.12m Azimuth: N/A Verified by:  BOL
(Auckland MSL 1946 Datum)
3
— D [0} - . c
HEE AR 3 =2 SEEEN Deroaligraphy 8
£l=|ls| € ’ e £ = ~|>|<| ©°o efect Description 3
HEEIEEE Material Description 5 ? % % 8 & Additional Notes =
S| §5| &> < [t Plolel & 7]
g 518 © <
o |~ 9] o 0 o
= £22380
1 X, 'n_u_) 3W-S| TTTTT
— —_— 10.1m: CLAY with some sand and silt; Dark bluish grey. "Firm", FEET
I5e) o moist, high plasticity, low sensitivity. FEET
g L L4 100 NERN
_ 10.3m:....changes to light blue with trace organics. RN
- [T
| I 10.5m: SPT | AR
| —_ 5 for Smm/ RN
. o ,%‘5:513 RN
'E;. - LT 100 RN
- — (N
I RN
B i T 10.95m:...changes to CLAY with trace sand. Moderately sensitive. | } } } } } 10.95m: Fine mica minerals are present.
0 T RN
I S RN
—_ RN
T RN
o -k RN
g | — 100 [T
T RN
- L RN
- — RN
o RN
I RN
12 7| RN
] — __ ] RN
B S S RN
| - RN
% ] 100 [T
A RN
= RN
_— | — | RN
- 4 & | 12.5m:...Subhorizontal consolidated bedding with trace organics cL [N
-7 RN
ol [ —] RN
g1 L F A e LT
L RN
B — RN
13
— b — RN
2L L7 RN
Bl —_ RN
L}*) B I~ 7 100 ‘ ‘ ‘ ‘ ‘
=] - RN
L —_ RN
7 RN
— — | — . " " 13.5m: SPT |
R 13.5m:...changes to "Hard o S [T
— — 6,6,11,10 [T
= Lo N=33 RN
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Report Summary

The following summarises the findings of this report however is not to be taken in isolation. Itis a requirement

16 March 2022 (Rev A) 4

that any user of this report review the document in its entirety, including all appendices.

Feature

Commentary

RMA: Section106

No geotechnical natural hazards were identified (as listed in these Act) that are considered
an undue impediment to construction or that cannot be reasonably addressed by typical
engineering design and construction

Fill

Non-engineered fill was found at the site. The fill thickness was proven to be up to 1.2 m
but could be thicker. The fill is not suitable for support of structures.

Natural Soils

Very stiff to hard soils of the Auckland Volcanic Field and Puketoka Formation underlie
the site.

Unduly Weak, Sensitive, or
Compressible Soils

Not Encountered

Groundwater

Groundwater levels ranged between 1.8 m and 3.0 m.
A design groundwater level of 2.0 m was adopted for our liquefaction assessment.

Seismic Site Class

Site Class C

Expansive Soils

Classified as Moderately Expansive in accordance with B1/AS1

Slope Stability

The proposed building platforms are near level or gently sloping (less than 5°). Slope
stability is not a risk to the development.

Some soail layers below 3.0 m depth are susceptible to liquefaction. There is a risk of
liquefaction induced settlement and lateral spreading at the site under the ULS seismic
event.

A thick raft of stiff to hard soils is present that will reduce the effect of liquefaction at the

Liquefaction surface.
We do not expect liquefaction effects to cause any damage to the proposed buildings that
would exceed the buildings performance requirements under ULS conditions. This
assumes lightweight timber framed buildings are used at the site.
. Shallow foundations are suitable where supported by stiff natural ground or engineered
Foundations

fill.

Drawing Review prior to
Consent Application

Required

Construction Observation

Recommended
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1.0 Introduction

Soil & Rock Consultants (S&RC) were engaged by The Royal New Zealand SPCA ('SPCA’) to carry out a
geotechnical investigation at 485 Puhinui Road, Papatoetoe. The SPCA plan to develop the site into a new
animal care and rehoming centre. Our proposal has been scoped to support a Resource Consent application

and inform structural design with respect to the building foundations.

Our investigation has been informed by Section 106 of the Resource Management Act which lists ‘Natural
Hazards’ that must be considered by Council when assessing a Resource Consent application. Our

assessment has also extended to consideration of the following points.
e Identification of geotechnical constraints to the proposed development and provision of
recommendations to mitigate those constraints.
e Provision of a seismic site class in accordance with NZS1170.5:2004.
e Determination of the Expansive Soil Class in accordance with B1/AS1.

e Anassessment of the risk of natural hazards affecting the site in accordance with Section 106 of the
Resource Management Act.

o Assessment of the risk of liquefaction.

e Provision of geotechnical recommendations to support foundation design

The primary purpose of this reporting is to identify the issues discussed above and provide associated
remedial, mitigating, and design recommendations in order that Resource Consent can be granted.

Information and advice related to good construction practise are also provided.
1.1 Limitations

This report has been prepared by Soil & Rock Consultants for the sole benefit of The Royal New Zealand
SPCA (the client) and their appointed sub-consultants with respect to the development proposed 485 Puhinui

Road, Papatoetoe and the brief given to us.

This report can also be used by Auckland Council as part of Resource Consent processing.
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The data and/or opinions contained in this report may not be used in other contexts, for any other purpose
or by any other party without our prior review and agreement. This report may only be read or transmitted in

its entirety, including the appendices.

The recommendations given in this report are based on data obtained from discrete locations and soil
conditions between locations are inferred only. Our geotechnical models are based on those actual and
inferred conditions. Variations between test locations may occur and Soil & Rock Consultants should be

contacted in this event.

Soil & Rock Consultants should also be contacted should the scope or scale of the development proposal

vary from that currently indicated.
2.0 Site Description

485 Puhinui Road is located on the northern side of Puhinui Road and is bound by Campana Road to its west
and a tributary stream of the Waokauri Creek to the east. Auckland International Airport is located less than 2km

to the west.

The property is legally described as Lot 2 and DP No 402013, is roughly rectangular in shape and covers an
area of 7.1636 HA.

The proposed area of development (‘the site’) comprises roughly the centre third of the property. The wider site
area is current utilised for market gardening. Numerous farm buildings are located near the western half of the
centre of the site, which is of near-level topography. Some concrete hardstand areas are associated with the
buildings. The eastern half of the site is gently sloping (less than 5°) down to the east towards the stream. Beyond
the eastern property boundary the stream bank is steep (locally up to 30°) and is well vegetated with thick bush.

The area of the proposed development is situated well away from any steeper slopes.

While the Auckland Council GIS website indicates that no underground public services currently traverse the site,
it does show both the RNZ liquid fuels Marsden to Wiri pipeline and Vector overhead power lines run through the
adjacent Campana Rd corridor. Based on discussions with the current land occupier underground water lines

used to irrigate crops may be present across the site.

A schematic site plan is included as Figure 1 below.
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Figure 1: Aerial Image (Source: Auckland Council GeoMaps Website). Area of planned development indicative only and derived from
preliminary architectural plans prepared by Chow Hill dated October 2021.

21 Proposed Development

Drawings prepared by Chow Hill Architects show the proposed development will include construction of numerous

buildings across the site. All existing structures and hardstand areas will be removed as part of the development.

The buildings will be laid out in 12 wings across the westem part of the centre of the site. Our understanding is

that the buildings will be single story structures that will meet the requirements for ‘lightweight timber framed

1 Based on discussions with Carnoustie Management Ltd, project managers for the development.
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buildings’ as outlined by NZS3604. Site access and paved parking areas will be built to the north and south of
the building. An indicative site plan is included as Figure 2.

=
001 Z1 FERAE 000'6 6 000" 8 [ 000'8 B4 0008 B 0008

Figure 2: Proposed Development (Source: Site Plan by Chow Hill Architects)

No earthworks plans are currently available. Given the existing site contours if earthworks are needed, we
expect they would be very limited in depth/thickness.
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3.0 Geology

Reference to the GNS New Zealand Geological Web Map 1:250,000 Geology map, indicates the site is
underlain by recent alluvial soils of the Puketoka Formation. Auckland Basalts Tuff is mapped at the northern

end of Campana Road (refer Figure 3).

\/\\J%\/

Auckland Basalts Tuff

Site Location (approx.)

Puketoka Formation

Figure 3: Geological Map  (Source: GNS WebMaps Website)

Puketoka Formation alluvial deposits are described as “Pumiceous mud, sand and gravel with muddy peat
and lignite: rhyolite pumice, including non-welded ignimbrite, tephra and alluvia’. These soils can vary in
their strength and nature over short vertical and lateral distances. These soils can vary in thickness and are

typically underlain by soils and rock of the East Coast Bays Formation.

While not shown on the geological map thin layers of volcanic airfall deposits (ash) or fill may also be present

at the site. These units are not typically shown on geological maps.
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4.0

Field Investigation

The field investigation was carried out on 18 January 2022 (hand augers) and 25 January (CPT) and included

the following components:

Site walkover by a senior Engineering Geologist from S&RC.

Drilling of 10 hand augerholes with a target depth of 3.0 m (AHO1 to AH12 excluding AH04 and
AH09). The purpose of these augerholes was to confirm the nature of the near surface soils and
support foundation design recommendations.

Drilling of 4 hand augerholes with a target depth of 1.0 m (AH13 to AH16 inclusive). Scala
penetrometer testing was completed next to these augerholes to a depth of 1.0 m. The purpose of
these augerholes and penetrometer testing was to inform pavement design requirements for the
carpark areas.

Drilling of 2 hand augerholes with a target depth of 5.0 m (AH04 and AH09). Standpipe piezometers
were installed in these augerholes. The purpose of these augerholes was to inform our geotechnical
ground model for the site as well as establishing groundwater levels.

Two (2) subsequent site visits (at approximately 1-week intervals) to measure the groundwater levels
in the piezometers.

Carry out four (4) Cone Penetration Tests (CPTs) to obtain a detailed strength profile of the site soils
at depth, provide data for analysis of potential settlement and liquefaction, and help determine the
seismic site class.

Retrieval and laboratory testing of four (4) soil sample for the purposes of providing a soil expansivity
classification in accordance with B1/AS1.

The test locations are shown on the Site Plan, Drawing No 211197/1 (Appendix A). The locations are

approximate only.

Appendix B includes:

engineering logs of the soils recovered in the hand augers
penetrometer test results

piezometer layout and specification.
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Our laboratory test results are included in Appendix C and summary plots from the CPT are included in

Appendix D.
41 Quality Assurance

Measurements of undrained shear strength were undertaken within in the augerholes using a handheld shear
vane in accordance with the New Zealand Geotechnical Society Guidelines for Handheld Shear Vane Tests,
dated August 2001. Peak and remoulded vane shear strengths shown on the attached augerhole logs

represent dial readings adjusted using the BS 1377 calibration factor given on the log.

A visual-tactile field classification of the soils encountered during drilling was carried out in accordance with
“Guidelines for the Field Classification and Description of Soil and Rock for Engineering Purposes”, issued

by the New Zealand Geotechnical Society Inc. (2005).

CPTs were carried out on 25 January 2022 by ProDrill in accordance with NZS 4402.6.5.3:1988 and also in
general accordance with ASTM D5778-07, DIN 4094-1 and ISSMFE Appendix A TC16. During each test, the
CPT probe was pushed into the ground at a constant rate of 20mm/s + 5mm/s. Sensors in the cone produced
continuous analogue data of cone resistance (qc), sleeve friction (fs) and pore water pressure (u2) that was

converted to digital form at intervals of depth.

The nature of CPT means that some parameters are accurately measured (e.g. cone resistance, skin friction)
and others are inferred or calculated (moduli, soil type etc.). No soil sample is retrieved for visual, tactile or

laboratory assessment using this test method.

Dynamic Cone (Scala) Penetrometer testing was carried out in-lieu of shear vane testing where soils became

sand-dominated. Testing was carried out in general accordance with NZS 4402 Test 6.5.2: 1988.
4.2 Subsurface Conditions

Subsurface conditions have been interpolated between the test locations and localised variations will exist

between and away from the test locations.

In general, the soils encountered comprised localised layers of topsoil or fill underlain by soils of either the

Auckland Volcanic Field or alluvial soils of the Puketoka Formation. An outline of the soil conditions and
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investigation results is given below and summarised in Table 1. Detailed descriptions of the soils are given

on the attached logs (Appendix B).

e Topsoil. Where topsoil was encountered its thickness ranged between 0.1m and 0.4m below present
ground level (bpgl). These materials are unsuitable for the support of permanent structures (i.e.

building foundations, floor slabs, pavements etc.).

The depth, lateral extent, and composition of the topsoil will vary across the site. In addition, Soil &

Rock Consultants have been involved with former horticultural sites where considerable quantities
of buried plastic planter bags and similar have been encountered during site clearance. Project

budgeting should allow for this type of occurrence.

e Fill. Fill was encountered in some augerholes - mostly on the southern area of the proposed
development. The fill thickness varied. Where its base was found the fill was between 0.1 m and
1.2 m thick. The base of the fill was not found in two augerholes (AH02 and AHO03) where drilling
was terminated at shallow depths (0.25 m and 0.3 m respectively) on obstacles within the fill that

could not be penetrated.

The fill has been placed without engineering supervision and should not be relied on for support of

permanent structures.

The depth, lateral extent, and composition of the fill will vary across the site.

e Auckland Volcanic Field. Residual soils of the Auckland Volcanic Field (AVF) were encountered
in most augerholes. Where AVF soil was present the depth to its base ranged between 0.7 m to

greater than 3.0 m. The AVF soils comprised stiff to hard silt with lesser fine sand and clay.

e Tauranga Group. Puketoka Formation alluvial deposits were encountered at each test location
where the base of the fill or AVF soils was found. The base of the Puketoka Formation was not

found in any augerholes.
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The alluvial soils comprised stiff to hard silts with lesser amounts of clay and fine sand with
occasional clay dominant zones. Vane shear strengths recorded within the alluvial material were all

greater than 64 kPa and were typically greater than 100 kPa.
Waitemata Group soils and rock are expected to underly the Puketoka Formation at depth.

Scala Penetrometer Testing. Scala Penetrometer testing was carried out from the base of
augerholes that encountered obstacles that couldn’t be penetrated (AH02), in horizons that were
granular in nature (fill in AH06) and in the four augerholes intended to support pavement design
(AH13 to AH16).

Refusal was not encountered in any of the natural soils at the site.

Testresults in the granular fill horizon in AHO6 indicated densities reducing from dense at the surface

to loose at 0.9 m depth.

Test results in the augerholes intended to support pavement design were variable, decreasing from

the ground surface, and generally indicating medium-dense soils.

Cone Penetrometer Testing. Cone Penetrometer Tests (CPT) were carried out at four locations.
Refusal, inferred to be contact with hard, less weathered rock of the Waitemata Group, was
encountered at depths ranging between 16.8mand 17.3m bpgl. Termination depths are summarised
in Table 2.

Tip pressures in the CPT were generally higher below 15.0 m in comparison to the tip pressures
above. This depth is likely to be the upper surface of the Waitemata Group soils or highly weathered

rock.

Groundwater. Groundwater measurements were carried out within the hand augerholes on the day
of drilling (18 January 2022) and are summarised in Table 1. The results of groundwater monitoring
completed within the piezometers is discussed in Section 4.3 below. Where groundwater was found
its depth ranged between 1.8 m and 3.0 m bpgl. Where groundwater was not encountered the

augerholes were terminated at depths of 3.0 m or less.
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Groundwater measurements taken during drilling are not always an accurate portrayal of the actual

long-term groundwater table. Groundwater levels can take time to stabilise within the augerhole

following drilling.

Table 1 - Summary of Subsurface Conditions

Termination Depth (m) to the base of: | Vane Shear Pengt(;zlrﬁeter Groundwater
TestID - SULIE L Termination Depth (m)
Depth (m) Reason Topsoil/Fill AVF Range (kPa) (m)
All depths measured in (m) below present ground level. (Rounded to 1 DP)
AHO1 3.0 Targetdepth | 0.1(TS) 0.8 96 - > 200 NE
AH02 0.25 Obstacle | >0.25 (FILL) NE 0.25 NE
AHO3 0.3 Obstacle >0.3 (FILL) NE NT NT NE
AHO4 4.3 Collapse 1.0 (FILL) NE 103- > 200 3.0
AHO5 3.0 0.2 (TS) NE 143 ->200 NE
AHO6 3.0 1.2 (FILL) >3.0 90 - > 200 3.0
AHO7 3.0 0.4(TS) NE 77-180 2.6
AHO8 3.0 0.1(TS) 0.8 124 - 200 2.7
AHO09 5.0 0.1 (FILL) 1.7 64 - > 200 2.7
AH10 3.0 0.2 (TS) 20 122 -> 200 NE
Target depth

AH11 3.0 0.2 (TS) 1.8 163 - > 200 NE
AH12 3.0 0.1(TS) 0.7 112 -> 200 NE
AH13 1.0 NE >1.0 150 - > 200 NE
AH14 1.0 0.1(TS) 0.9 114 - > 200 NE
AH15 1.0 NE >1.0 182 -> 200 NE
AH16 1.0 NE >1.0 >200 NE

NE = Not Encountered NT = Not Tested TS = Topsoil

Table 2 -CPT Summary

e e DZ::hmi(:;ti::gl
CPTO1 168
CPT02 168
CPT03 173
CPT04 170
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4.3 Groundwater Monitoring

Two piezometers were installed at the site on 18 January 2022. Construction and lithology logs are included
in Appendix B. Water levels within the piezometers were measured on 27 January and 1 February 2022.

The groundwater monitoring results are shown in Table 3 below.

Table 3 - Results of Groundwater Monitoring

= P:::(r;;ster Groundwater Levels
S Rangeg Monitored (bpg! - 1 dp)
8 . Lithology 18/01/22 2710122 01/02/22
Pg (On installation) (+9 days) (+14 days)
AHO4/PZ01 | 27-30 | Tayranga 30m 27m 29m
AH09/PZ02 | 1.8-27 Group 2.7m 2.0m 1.8m

Water levels may be higher especially after periods of prolonged wet weather or during winter months.
5.0 Expansive Soils

Four soil samples were retrieved from near-surface strata. Three of the retrieved samples (SS01 to SS03)
were tested in our laboratory to determine soil expansivity characteristics in accordance with AS 1289.7.1.1.

One sample was unable to be tested due to damage on extrusion.

The laboratory test results indicate the soils lie in ‘Expansive Soil Class M — Moderately Expansive’ as given
in B1/AS1. B1/AS1 states that Class M soils experience surface movements of up to 550 mm. Foundation

design should take account of this classification. Laboratory test results are presented in Appendix C.
6.0 Sensitive Soils

The ratio of peak to remoulded vane shear strength values recorded during our investigation ranges
approximately between 2 and 4, indicative of a ‘moderately sensitive’ subgrade. These soils are potentially
susceptible to mechanical disturbance and/or exposure to the elements and soils that test well in-situ can
perform poorly when construction is underway. Care is therefore required during construction to ensure the

soils are protected to ensure favourable short and long-term subgrade and foundation performance.
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Practical means of protecting the soils include avoidance of vibration-based compaction equipment,
protecting the subgrade following initial site clearance, minimising the passage of heavy or vibrating

construction plant, and extra care during foundation excavations, particularly any pile excavations.
7.0 Seismic Design Parameters
The site is considered a Class C — ‘Shallow Soil Site’ as defined by NZS 1170.5:2004.

We have calculated the Peak Ground Acceleration (PGA) in accordance with section 6.2 of the Bridge

Manual? based on the following assumptions:

e Class C soils

e Adesign life of 50 years
e AnARIof1/500  (Table 3.3 of 1170.0: 2002)

e Ruof1 (Table 3.5 of 1170.5: 2004)

e F=133 (Section 6.2 of the Bridge Manual)
e (0,1000=0.15 (Figure 6.1(a) of the Bridge Manual)

A PGA value of 0.15g (ULS) with an effective earthquake magnitude of 5.75 (from Figure 6.2(d) of the Bridge

Manual) should be adopted for design purposes for structures with a 50-year design life.

Note that design for retaining walls and slopes should use a 100-year design life and a larger design PGA

would apply.
8.0 Slope Stability

The proposed development is shown to take place over gently-sloping to near-level ground (less than 5°)
and is underlain by very stiff to hard soils. Ground slopes are expected to be further reduced during

development of the site. Slope instability is not a risk for the proposed development.

2 ‘The Bridge Manual’ Prepared by NZTA, ref: SP/M/022, edition 3, amendment 3, effective October 2018
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Sideslopes of the Waokauri Creek are located approximately 50 m to the east. Any development within 12 m of

the crest of the creek sideslopes will require specific geotechnical assessment.
9.0 Liquefaction Induced Settlement and Lateral Spreading

We have carried out a screening assessment to assess the risk of liquefaction induced ground settlement
and lateral spreading affecting the site. This assessment meets the requirements for a Level D - site specific

assessment in accordance with relevant MBIE guidelines.

Assessments of liquefaction potential were carried out based on the method of Boulanger & Idriss (2014)
following the Zhang et. al. (2002) procedure to determine possible ground subsidence across the site during
design seismic events. Liquefaction analyses have been carried out for Ultimate Limit State (ULS — 1:500
year return period) and Serviceability Limit State (SLS - 1:50 year return period) design seismic events using
design peak ground accelerations and earthquake magnitudes outlined above. The CPT liquefaction

assessment as calculated by CLiq software (version 2.1.6.11) is included in Appendix E.

No liquefaction-related laboratory testing was completed during preparation of this report. The liquefaction
potential has been assessed using CPT data only. A water level of 2.0 m was used as the design

groundwater levels in the liquefaction assessment. The ‘actual’ groundwater depth will vary seasonally.
The analyses indicate no liquefaction is expected under the SLS seismic event.

Liquefaction induced settlement and lateral spread is predicted by our model under the ULS seismic event.
The amount of settlement and spread and the depth ranges where this is modelled to occur are summarised
in Table 4.
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Table 4 - Summary of predicted effects under the ULS design event

S Liquefaction Induced Settlement Lateral Spread
Amount Depth Range (m) Amount Depth Range (m)

CPT - 01 40 mm 55-75 150 mm 55-6.0
35-70

CPT -02 10 mm 95-100 5mm 45-6.0
3.0-55

CPT-03 30 mm 7510 60 mm 3.7-57
40-7.0

CPT-04 15 mm 95-10 40 mm 50-6.0

Note: Depth ranges are approximate only.

The analyses indicate vertical liquefaction-induced settlement under the ULS design seismic event is
calculated to be in the order of 10 mm to 40 mm. All liquefaction is expected to occur at depths of 3.5 m or

greater.

The risk of lateral spread has been assessed assuming a 3.0 m high free face located 50 m from the CPT.
This represents the sideslopes of the Waokauri Creek to the east of the site. This site geometry is based on
contours available from Auckland Councils GeoMaps website which are derived from LIDAR measurements.
The results of our lateral spreading risk assessment indicate that the ground surface at the CPT locations

could move towards the Waokauri Creek between 5 mm and 150 mm.
Given:

o stiff to hard soils underly the site

e araft’ of non-liquefiable soils 3 m to 5.5 m approximate thickness is expected below the site

o this assessment methodology tends to over report lateral spread risks

o timber frame structures are proposed at the site. This type of structure generally tolerates movement

well
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We consider the expected lateral stretch? that buildings at the site would experience would be within the

performance limits expected for the structures in a ULS event.

Liguefaction Conclusions

Whilst liquefaction-induced settlement and lateral spread are predicted at the site under the ULS design
seismic event we do not expect liquefaction effects to cause any damage to the proposed buildings that
would exceed building performance requirements under ULS conditions. This inference assumes lightweight

timber framed construction.

Pile design (if piles are required) must consider the depths at which liquefaction-induced settlement is
expected. If piles are required, specific assessment is required to support detailed design to confirm suitable

embedment depths.

Piles should not be embedded less than 6 times the pile diameter (or 2.0m, whichever is the greater)

above liquifiable soils. Skin friction should not be used in the liquefiable zone.
10.0  Foundation Design Recommendations
101  General

S&RC should inspect all foundation excavations to determine whether the exposed soil and foundation

conditions are consistent with those described in this report.
Groundwater should be kept clear of foundation excavations to avoid softening of soils.
10.2  Shallow Foundations

The natural site soils below any existing fill are considered suitable for the use of shallow foundations which
may comprise a ‘waffle’ or ‘rib-raft’ slab (surface-supported, no embedment) or traditional strip/pad/Senton

footings. Traditional strip/pad/Senton piles should be embedded a minimum of 600 mm into stiff natural

3 The stretching across a building that occurs due to lateral spreading of the supporting ground.
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ground or engineered fill and designed to accommodate the expansivity characteristics of the soils, classified

as Expansive Soil Class M as per Section 5.0 of this report.

A Design (Dependable) Bearing Capacity of 150 kPa is available for Ultimate Limit State Design of shallow
foundations carried out in accordance with B1/AS1, B1/VM4 and AS/NZS 1170:2002. A Strength Reduction
Factor (@) of 0.5 has been applied to the Geotechnical Ultimate Bearing Capacity value to determine the

Design Bearing Capacity.

The fill present across much of the site cannot be relied on for the support of structures. Either foundations
will need to be deepened to penetrate the fill or otherwise the fill can be removed and the ground surface

built up to design levels using engineered fill.
10.3  Pile Foundations

Pile foundations may be needed where:

e non-engineered fill or other unsuitable material remains in-situ

e bearing capacity requirements are greater than those given for shallow foundations

If piles are needed then a detailed liquefaction assessment will be needed at the detailed design stage to
confirm suitable embedment depths. The purpose of that assessment would be to ensure piles are not

embedded in, or influenced by, loss of support from liquefiable layers.

We recommend any proposed pile foundations take the form of bored, concrete-encased timber, or steel-
reinforced concrete piles embedded into stiff natural ground. Pile excavations that penetrate groundwater,
expected from approximately 2.0 m depth bpgl, will be susceptible to collapse and casing may be required.

Pumps capable of handling slurry-rich material will also be required during construction.

Soil strength parameters applicable to Ultimate Limit State Design in accordance with AS/NZS 1170:2002
are given in Table 5. These parameters may only be adopted for piles with a length-to-diameter ratio greater

than five (L/D > 5), and that are embedded into stiff natural ground.
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Table 5 - Ultimate Limit State Pile Design Parameters

. Ultimate End Ultimate Skin
Material . . -
Bearing Capacity Friction
Non-Engineered Fill Not applicable Nil
Alluvial Deposits or AVF Soils 450kPa 20kPa

A Strength Reduction Factor not greater than @y = 0.5 should be applied to the Geotechnical Ultimate

Capacity values to determine the Design (Dependable) Capacity values.

Skin friction should be ignored within non-engineered fill and/or the upper 0.6 m of pile length (whichever is
the deeper) to take soil expansivity movements into account and also within the liquefiable zone. Skin friction

should also be ignored if the pile holes are permanently cased.

Negative skin friction should be assessed for any part of a pile situated above liquefiable zones. This is to

account for drawdown forces on the pile that could occur as a result of liquefaction-induced settlement.

Driven piles are technically feasible but are likely to encounter issues with strength reduction soils during
driving due to the creation of excess pore water pressures in dilatant soils. We can provide specific

recommendations if driven piles are considered.
11.0  Floor Slabs and Pavements

All topsoil, non-engineered fill, vegetation, organic or otherwise unsuitable material should be removed from

under floor slab and pavement areas prior to construction.

Given the land use for the property is currently market gardening it is reasonable to expect the upper surface
has been disturbed and reworked during planting and harvesting processes. Contingency should be allowed
for in project costing to remove near-surface soils or rework them to a suitable standard. Disturbed ground

and possibly additional filling should also be expected in areas where existing structures are to be removed.

For preliminary design a CBR value of 3% or a modulus of subgrade reaction of 20 kPa/mm are considered
appropriate for flexible and rigid pavements respectively. These values should be confirmed by specific

testing by S&RC following preparation of the subgrade.
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Maintaining the natural moisture content of a subgrade prior to construction is important. The subgrade
should be protected from desiccation, rain damage, and plant-trafficking by placing a protective layer of
granular fillimmediately upon excavating or filling to grade following inspection by the Geotechnical Engineer.
The granular fill can later be left in-situ as a construction sub-base or basecourse if managed well and
protected from damage. We recommend watering the subgrade approximately 48 hours prior to concrete

placement to return the subgrade to its inferred pre-excavation moisture content.

Any concrete floor-slab or pavement should be underlain by a basecourse of clean, free-draining granular fill
as specified by the designer and should be subjected to compaction by a device of appropriate weight and
energy. Silty or sandy subgrades are generally sensitive to disturbance and ‘static’ rolling only (no vibration)

is recommended.
12.0 Cuts and Fills

All fills, regardless of depth, must be placed in accordance with NZS 4431:1989 with respect to subgrade

preparation and standard of compaction.

Any proposal to create cuts or fills greater than 600 mm in height should be the subject of specific design

advice.
13.0 Soil Contamination

The site has been used for market gardening. Soils may have been contaminated from spraying products
such as pesticides and herbicides. If contaminated soils are present then there may be special requirements

on their handling and disposal.

We understand that a contamination assessment is being completed by others. The contamination
assessment report should be referred to for specialist advice on managing risks associated with soil

contamination.
14.0  Retaining Structures

Any retaining over 600 mm retained height or supporting a surcharge should be the subject of engineering

design. We can provide design recommendations if requested.
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15.0 Stormwater

Concentrated stormwater flows must not be allowed to run onto or over slopes or saturate the ground as this
could adversely affect slope stability or foundation conditions. Flows from all impermeable areas must be
collected and carried in sealed pipes to a disposal point approved by Council. Disposal to ground may only

be carried out subject to consultation with S&RC.
16.0  Underground Services

While not anticipated, public or private underground services, either mapped or unmapped, of any type (gas,
pipelines, fibre, electricity etc) could be present. A thorough service-search should be carried out prior to

commencement of excavations.
17.0  Drawing Review

No detailed drawings of the proposed development were provided at the time of preparation of this report.
Once plans are available they should be submitted to S&RC so that the applicability and implementation of

the recommendations made in this report can be confirmed prior to application for Building Consent.
18.0  Observation of Construction

The recommendations given in this report are based on limited site data from discrete locations. Itis in the
nature of geotechnical engineering that variations in ground conditions will exist across a site. S&RC should
be engaged to inspect excavations and foundation conditions exposed during construction so that ‘actual’

ground conditions can be compared with those assumed in formulating this report.

The aspects of the development that require geotechnical observation, testing, and final certification will be
determined by Council and given in the Special Conditions of the Consent. The Contractor should make
themselves familiar with those conditions and ensure adequate observations are carried out. In any case,
the contractor should notify S&RC should ground conditions encountered during construction vary from those
described in this report. Any ground covered by fill or concrete prior to geotechnical inspection will be

specifically excluded from completion certification (PS4).

End of Report Text — Appendices Follow
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HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

‘ Soil&Rock Co

CLIENT:

SPCA New Lynn - Carnoustie Management

Auger Hole No: AHO1

Yow:ipaticiieif aet-effistie PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1
Papatoetoe
Drill Type: 50mm@ Hand Auger Project No: 211197 Logged By: HH
Drilled By: HH Coordinates: Shear Vane No - Calibration Date: GEO1591 - 5/03/2021
Date Started: 18/1/22 Ground Elevation: Surface Conditions: Near Level, Grass
Date Finished: 18/1/22 Water Level: Groundwater Not Encountered
> € SCALA PENETROMETER TEST
T | 9] ~| _ | NZs:4402:1986 test6.5.2 E
o c 9 ) o i X d c (Blows per 100mm Increment) o
é -~ ) Soil description in accordance with the NZ Geotechnical S| = 10 2 20 @ = clg
o|E = o ‘Society Inc 2005 ) Y E — & 4
':: E-J & "Guidelines for Field Description of Soil and Rock in x E-J SHEAR STRENGTH o v o=
Z | a % Engineering Use" M| A | REMOULDED SHEAR ®r '32
5 © = 2
= 0.0 50 100 150 (kPa)
» TOPSOIL T T T T
= YR
VARSAI AN I Y I A AU
* SILT, minor clay, trace fine sand, brown, dark grey/black
X X inclusions, hard, dry to moist, non to slightly plastic
4 x (WEATHERED TUFF) ! P!
—X x X N
X
X X
- X e T S T e
[T X X
X
<>( 5% X 0.5 217V
— X
X X
X
—IX X Y
X
X X
- X F P PP PPN PR
X X
X
X X I P T S
vl clayey SILT, light brownish orange, minor black banded
X__ X streaks, very stiff, moist, slightly to moderately plastic
K X% (PUKETOKA FORMATION) I I I /AR
1.0 1% X <=
-
X K=
| =<
X X
X
IX X
x> x orange brown
_Xl X
o 2
X— X
= X —
X___ X
Lox
1i><7 X
X X
-
* SILT: some clay, light greyish brown, very stiff, moist, slightly
X X plastic
o 1 X
=) X X
X
8 —X y X
(D X X
< X
[©) “Ix X
pd X
é 20 |X X
> % x whitish brown, minor orange staining
'f —{X % X I I T I ey
X
X X
X T S N T R
v clayey SILT, whitish brown, minor orange staining, very stiff,
X__ X moist, slightly to moderately plastic
= = %
X
—X X Y
-
X K=
25| — 25| 251 96 V
X stiff
X X
X silty CLAY, light brownish grey, very stiff, moist, moderately
Sra—— to highly plastic
x|
=] -
_ X
X —X -
X hard 7
3.0 217V
END OF BORE. 3.00 METRES.
(TARGET DEPTH)

131 Lincoln Road, Henderson. Phone: (09) 835 1740

www.soilandrock.co.nz




HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

‘ Soil&Rock Co

CLIENT: SPCA New Lynn - Carnoustie Management

Auger Hole No: AH02

Yewrispasiciiail vac PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1
Papatoetoe
Drill Type: 50mm@ Hand Auger Project No: 211197 Logged By: RH
Drilled By: RH Coordinates: Shear Vane No - Calibration Date: GEO765 - 10/03/2021
Date Started: 18/1/122 Ground Elevation: Surface Conditions: Slightly Sloping, Soil
Date Finished: 18/1/22 Water Level: Groundwater Not Encountered
€ SCALA PENETROMETER TEST
T | 9] ~| _ | NZs:4402:1986 test6.5.2 E
o c 9 ) Lo X i X d c (Blows per 100mm Increment) o
é -~ ) Soil description in accordance with the NZ Geotechnical S| = 10 2 20 @ = clg
ol E| F Society Inc 2005 wiE (Blows) S o
Ely & "Guidelines for Field Description o'f Soil and Rock in i B | SHEAR STRENGTH ov o=
Z | o ¥ Engineering Use | O | REMOULDED SHEAR ®r '32
5 © = 2
0.0 = 100 150 (kPa)
silty fine to coarse GRAVEL, trace clay, with a 70mm@ T T T
. angular cobble inclusion, light brown, dark grey gravel,
| medium dense to dense, dry (GRANULAR FILL) | | 7|77
w fine to medium gravelly SILT, some fine to coarse sand, light
greylsh brown, hard, dry, non.-plas.tlc (FILL) . : \'zo -----------------
fine to coarse sandy SILT, minor fine to medium subangular
— gravel’ trace Clay, dark brOWn, dark grey’ hard’ dry‘ Y
non-plastic
T END OF BORE. 0.25 METRES. B Y
05 (GRAVEL OBSTRUCTION) 05
1.0 | 1.0
1.5] 15
2.0 | 2.0
2.5 2.5
3.0 3.0

131 Lincoln Road, Henderson. Phone: (09) 835 1740

www.soilandrock.co.nz
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‘ Soil&Rock Cons

our responsive & cost-effecti
Yo p & cost-effect

CLIENT:

PROJECT:

SPCA New Lynn - Carnoustie Management

Geotechnical Investigation, 485 Puhinui Road,

Auger Hole No: AH03

Sheet 1 of 1

Papatoetoe
Drill Type: 50mm@ Hand Auger Project No: 211197 Logged By: KM
Drilled By: KM Coordinates: Shear Vane No - Calibration Date: DR3127 - 28/09/2021
Date Started: 18/1/122 Ground Elevation: Surface Conditions: Slightly Sloping, Grass
Date Finished: 18/1/22 Water Level: Groundwater Not Encountered
> g SCALA PENETROMETER TEST
I g o = - NZS:4402:1986 test 6.5.2 E
& c 9 ) o i X d c (Blows per 100mm Increment) o
Z | = ) Soil description in accordance with the NZ Geotechnical S| = 10 2 30 (Blows) = clg
o|E| = Society Inc 2005 wE < @
El g o Guidelines for Field Description o'f Soil and Rock in x B | sHEAR STRENGTH o v 8 =
¥ | o P Engineering Use = | O | REMOULDED SHEAR ®r 2
5 S = 2
00 = 00 50 100 150 (kPa)
fine sandy fine angular GRAVEL, some silt, brown, loose, T T T T
dry (GRANULAR FILL)
. ] A !
=
L — T S N R
END OF BORE. 0.30 METRES.
_ (GRAVEL OBSTRUCTION) [ Y S ST RS
0.5 0.5
1.0 | 1.0
1.5 1.5
20| 20
25 25
3.0/ 3.0

131 Lincoln Road, Henderson. Phone: (09) 835 1740

www.soilandrock.co.nz




CLIENT: SPCA New Lynn - Carnoustie Management Auger Hole No: AH04/PZ01
‘ Soil&Rock Const

You:respoucive & coct-effsctive anginssrs PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1

HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

Papatoetoe
Drill Type: 75mm@ Hand Auger Project No: 211197 Logged By: JT
Drilled By: JT Coordinates: Shear Vane No - Calibration Date: GEO403 - 24/02/2021
Date Started: 18/1/122 Ground Elevation: Surface Conditions: Slightly Sloping, Soil
Date Finished: 18/1/22 Water Level: 3.0m 18/01/2022
€ SCALA PENETROMETER TEST
T | _ 9] = | _ | NZS:4402:1986 test6.5.2 E
o c 9 ) Lo X i X d c (Blows per 100mm Increment) o
é -~ ) Soil description in accordance with the NZ Geotechnical S| = 10 2 20 @ = clg
ol E| F o ‘Society Inc 2005 _ wir (Blows) 5o
El g o Guidelines for Flgld Descrlptl(lJJn o'f Soil and Rock in x B | sHEAR STRENGTH o v 8 =
04 = o ngineering Use | O REMOULDED SHEAR ®r <
5 & = 2
00 = 00 50 100 150 (kPa)
SILT, some medium angular gravel, minor fine sand, light J J J J
] yellow brown, grey, hard, dry, non-plastic (FILL) J PO P SRS PR
SILT, some clay, minor fine angular gravel, trace to minor B R
. N fine sand, dark brown, grey, orange streaks, hard, moist, T 200V
= | 05 slightly plastic 05
L
1A0_ 1; ...................................... oy
. SILT, minor clay, minor fine sand, dark orange brown, hard,
TIx o x moist, non to slightly plastic (PUKETOKA FORMATION - I R R I I ’
— =« Alluvial deposits) e N e
“Ix * X
] X
1 T . o .
_X X some clay, light brown, very stiff, slightly plastic
_>< y X
X X
] X
X X
] X
ZAX « X
K moist to wet
“Ix X
- X —
_X X light grey, brown, trace fine sand
o X X
) _ X
X X
2| 28] x
(D X X
X
€<D x y X g
Z XX dark grey, wet g
o
% v clayey SILT, trace fine sand, light grey, orange streaks, e
< Tx— x hard, wet to saturated, moderately plastic (PUKETOKA
F | sef ¥ __1__ FORMATION) 71 30 209V
| x trace organic staining, dark grey mottles, saturated =
_Y — X
[> oK
| =<
X X
s S N
% . -
350 x no organic staining
X X T
Fx* very stiff
X— X
— X —
X— X
= X —
= minor fine sand
X X
40| X
Fx- silty CLAY, light grey, very stiff, saturated, highly plastic N T e
ipllogmalin no recovery
O J O U SRR PRI
— Suction too great S e g
45 END OF BORE. 4.30 METRES. 45
_ (HOLE COLLAPSE) o
5.0 | 5.0

131 Lincoln Road, Henderson. Phone: (09) 835 1740
www.soilandrock.co.nz




CLIENT: SPCA New Lynn - Carnoustie Management Auger Hole No: AH05
‘ Soil&Rock Cons

ultants

Yow:rispaticive R vact-wlfiseie et PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1

HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

Papatoetoe
Drill Type: 50mm@ Hand Auger Project No: 211197 Logged By: KM
Drilled By: KM Coordinates: Shear Vane No - Calibration Date: DR3127 - 28/09/2021
Date Started: 18/1/22 Ground Elevation: Surface Conditions: Near Level, Grass
Date Finished: 18/1/22 Water Level: Groundwater Not Encountered
€ SCALA PENETROMETER TEST
T | 9] ~| _ | NZs:4402:1986 test6.5.2 E
o c 9 ) o i X d c (Blows per 100mm Increment) o
é -~ ) Soil description in accordance with the NZ Geotechnical S| = 10 2 20 @ = clg
ol E| F Society Inc 2005 wiE (Blows) S o
Ely & "Guidelines for Field Description o'f Soil and Rock in i B | SHEAR STRENGTH ov 8 =
¥ | o P Engineering Use = | O | REMOULDED SHEAR ®r 2
5 © = 2
X = 0.0 50 100 150 (kPa)
TOPSOIL T T T T
(%)
» ! ! R
SILT, minor clay, minor fine to medium sand, dark brown, B N
very stiff, moist, non to slightly plastic (PUKETOKA
FORMATION) ! P!
05 51 150 V
L% some fine to medium sand, some clay, hard, slightly plastic B N
X X
_>< X » b A A M H
0l %l 10 228V
x some clay to clayey, dark orange, dark brown, slightly to
Ve moderately plastic
e Xy ! P! U
X * X
X X X
—X * X
X % X
o “Ix X X
2 X
(@) &x o X
% x % trace fine sand, light orangey grey, orange streaks, very stiff
< X
(D —X y X
z X X
S x
n: —
=) X « X
<
[ B o A
x % some clay, light brownish grey, no streaks, slightly plastic
—X * X
X % X
20] x
= sﬂty CLAY, minor fme sand, light orangey grey, very stiff,
X moist, highly plastic
R~ for 200mm: clayey SILT, minor fine sand, moderately plastic
ot
—x_3
P —x —
[ St S
X~ > trace fine sand, organic stained purplish grey, dark orange
x— x| and purple
e ]
251 =
]
_ X
T —x
X~ x|
X
—_X —X —a4—
| —x — no sand
X~ x©
— X—
T
_ X
3.0 X —> 3.0 515 147y
END OF BORE. 3.00 METRES.
(TARGET DEPTH)

131 Lincoln Road, Henderson. Phone: (09) 835 1740
www.soilandrock.co.nz




HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

‘ Soil&Rock Consultants

CLIENT:

SPCA New Lynn - Carnoustie Management

Auger Hole No: AH06

Yow:rispaticive R vact-wlfiseie et PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1
Papatoetoe
Drill Type: 50mm@ Hand Auger Project No: 211197 Logged By: RH
Drilled By: RH Coordinates: Shear Vane No - Calibration Date: GEO765 - 10/03/2021
Date Started: 18/1/22 Ground Elevation: Surface Conditions: Near Level, Grass
Date Finished: 18/1/22 Water Level: 3.0m 18/01/2022
> € SCALA PENETROMETER TEST
T | 9] ~| _ | NZs:4402:1986 test6.5.2 E
o c 9 ) Lo X i X d c (Blows per 100mm Increment) o
é -~ ) Soil description in accordance with the NZ Geotechnical S| = 10 2 20 @ = clg
ol E| F Society Inc 2005 wiE (Blows) S o
Ely & "Guidelines for Field Description o'f Soil and Rock in i B | SHEAR STRENGTH ov o=
Z | o ¥ Engineering Use | O | REMOULDED SHEAR ®r '32
5 © = 2
0.0 = 0.0 6 50 100 150 (kPa)
fine to medium sandy SILT, minor clay, light greyish brown, J J
hard, dry, non to slightly plastic (FILL)
_ — wacedlay, nonplastc | | e
N minor clay, light grey, dark orange brown, nonto slightty | | | [T
05 plastic
2 pieces of blue plastic, 2mm@
-
- LS55 ] e @
o SILT, minor clay, minor fine sand, dark orange brown, light
grey, very stiff to hard, dry, non to slightly plastic
1.0 clayey SILT, trace fine sand, light grey, occasional orange 10 467 qov
yellow streaks, stiff, moist, moderately plastic
x X fine sandy SILT, minor clay, dark orange brown, blue B R I )
X X streaks, light orange specks, stiff, moist, non to slightly
T« plastic ( WEATHERED TUFF) I A I R
—Ix 'X. X Y
X
X X
15] x 15 401 8BV
X - X
D x.
X . X
* SILT, some clay to clayey, trace fine sand, dark orange
o x brown, dark grey and dark orange red streaks, very stiff, N N A
< moist, slightly to moderately plastic
—X % X e Y P
X
X X
| x
X X
X
ZAX o X
X X
[T X
z —X y X
X X
] X
X X
X
X X
] X
X X
X
—X X
X
X X
25| x
. some clay, minor fine to medium sand, light yellowish
x % orange, orange brown, moist to wet, slightly plastic
X X X
X
—X X B e
X N
X X g
1 ox g [ DUURUR DUSURT USROS S W
X X S
X — =
xoox some clay to clayey, trace fine sand, light orangey white, 2 N R e
< 5y light yellow, hard, slightly to moderately plastic i~
30l X o saturated = 30l3; 209 V
END OF BORE. 3.00 METRES.
(TARGET DEPTH)

131 Lincoln Road, Henderson. Phone: (09) 835 1740

www.soilandrock.co.nz




HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

‘ Soil&Rock Consultants

ur responsive & cost-effective engineers
Yo p & cost-effect 9

CLIENT:

PROJECT:
Papatoetoe

SPCA New Lynn - Carnoustie Management

Geotechnical Investigation, 485 Puhinui Road,

Auger Hole No: AHO7

Sheet 1 of 1

Drill Type:
Drilled By:
Date Started:

Date Finished:

50mm@ Hand Auger
JT

18/1/22
18/1/22

Project No: 211197
Coordinates:
Ground Elevation:

Water Level: 2.6m 18/01/2022

Logged By: JT

Shear Vane No - Calibration Date: GEO403 - 24/02/2021

Surface Conditions: Near Level, Grass

STRATIGRAPHY

GRAPHIC LOG

Soil description in accordance with the NZ Geotechnical
Society Inc 2005
"Guidelines for Field Description of Soil and Rock in
Engineering Use"

WATER LEVEL (m)

SCALA PENETROMETER TEST
NZS:4402:1986 test 6.5.2
(Blows per 100mm Increment)

10 20 30 (Blows)

DEPTH (m)

SHEAR STRENGTH
REMOULDED SHEAR

O v
®r

50 100

LABORATORY
TESTS

TS

AR

TOPSOIL

—X

—X

X

SILT, some clay, minor fine sand, grey, orange, very stiff,
moist, slightly plastic (PUKETOKA FORMATION - Alluvial
deposits)

grey, orange streaks

some fine sand, dark grey for 100mm

XT XX

XT

TAURANGA GROUP

kK X X

3

XT X TX TX

XT

N
o
kK X 4

clayey SILT, trace fine sand, grey, very stiff, moist to wet,
moderately plastic

wet

wet to saturated

18/01/2022

30X

><x><><><x}x*ﬁx‘x‘x‘x‘x‘x}x*ﬁx‘x‘x‘
xxxxxxxf(*ﬂx‘x‘x‘x‘x‘xr)F)ﬁx‘x‘xxxxxxxxxxxxxxxxxxxxxxx"',",.,'

SILT, some fine to medium sand, some clay, grey, very stiff,
saturated, slightly plastic

stiff

11K

0.5

150  (kPa)
T

1.0

15

2.0

25

3.0

END OF BORE. 3.00 METRES.
(TARGET DEPTH)

131 Lincoln Road, Henderson. Phone: (09) 835 1740

www.soilandrock.co.nz




CLIENT: SPCA New Lynn - Carnoustie Management Auger Hole No: AH08
‘ Soil&Rock Co t

HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

Your. responsive & coct-effastiv & PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1
Papatoetoe
Drill Type: 50mm@ Hand Auger Project No: 211197 Logged By: HH
Drilled By: HH Coordinates: Shear Vane No - Calibration Date: GEO1591 - 5/03/2021
Date Started: 18/1/122 Ground Elevation: Surface Conditions: Slightly Sloping, Grass
Date Finished: 18/1/22 Water Level: 2.7m 18/01/2022
> € SCALA PENETROMETER TEST
T | Q ~| _ | NZs:4402:1986 test6.5.2 E
o c 9 ) o i X d c (Blows per 100mm Increment) o
é -~ ) Soil description in accordance with the NZ Geotechnical S| = 10 2 20 @ = clg
ol E| F Society Inc 2005 wiE (Blows) S o
Ely & "Guidelines for Field Description o'f Soil and Rock in i B | SHEAR STRENGTH ov o=
| o P Engineering Use = | O | REMOULDED SHEAR ®r Q
5 & = 2
= 0.0 50 100 150  (kPa)
» TOPSOIL J J J J
-
SILT, minor clay, trace fine sand, fine basalt inclusions, B I R R
brown, dark grey and black bands, hard, dry to moist, non to
slightly plastic (WEATHERED TUFF) J DO SRR SR B
% [ Y S ST RS
< 05 200+ UTP V
SILT, some clay, trace fine sand, light brown, orange B I N R VAR
patches, very stiff, moist, slightly plastic (PUKETOKA
FORMATION)
clayey SILT, light orange brown, very stiff, moist, moderately
plastic
o
=)
o
o
O]
<
Q
Z
s
> SILT, some clay, light brownish grey, very stiff, moist, slightly
= plastic
— N
some clay to clayey &
S
 moist to wet 5 J R ST BUSTR A U
A4 N
silty CLAY, light brownish grey, minor orange streaks, very | =
stiff, saturated, highly plastic
—_ v, ] S— I T I ey
:‘_x__‘ hard
30[—x — 30 217V
END OF BORE. 3.00 METRES.
(TARGET DEPTH)

131 Lincoln Road, Henderson. Phone: (09) 835 1740
www.soilandrock.co.nz




CLIENT: SPCA New Lynn - Carnoustie Management Auger Hole No: AH09/PZ02
‘ Soil&Rock Ct tan

HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

Yewrespasisiiafon PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1
Papatoetoe
Drill Type: 75mm@ Hand Auger Project No: 211197 Logged By: RH
Drilled By: RH Coordinates: Shear Vane No - Calibration Date: GEO765 - 10/03/2021
Date Started: 18/1/22 Ground Elevation: Surface Conditions: Near Level, Grass
Date Finished: 18/1/22 Water Level: 2.7m 18/01/2022
> € SCALA PENETROMETER TEST
T | _ 9] = | _ | NZS:4402:1986 test6.5.2 E
o c 9 ) Lo X i X d c (Blows per 100mm Increment) o
é -~ ) Soil description in accordance with the NZ Geotechnical S| = 10 2 20 @ = clg
ol E| F o ‘Society Inc 2005 _ wiE (Blows) S o
':: E-J & "Guidelines for Field Description of Soil and Rock in x E-J SHEAR STRENGTH o v o '-,'_J
Z | a % Engineering Use" M| A | REMOULDED SHEAR ®r '32
5 & = 2
00 = 00 50 100 150 (kPa)
= SILT, minor clay, some fine sand, trace rootlets, dark T T T T
= _ greyish brown, hard, dry, non to slightly plastic (FILL) J PO P SRS PR
=" SILT, trace clay, some fine sand, dark orange brown, hard, s ERSRRREEE RERREREER REEEEREEE (RRERRREES
L dry, non plastic (WEATHERED TUFF) [ DR SRR BUTUURRN USRS
_x T ox light grey Ao
0.5 |x * x 05 200+ UTP V
S occasional dark red specks of fine sandy SILT, trace clay,
< ~_ non plastic J O U SRR PRI
" dark red specks e TN T
X X I I Y I A AU
w < 5y some clay to clayey, minor fine sand, dark orange brown,
L = moist, slightly to moderately plastic J PO P SRS PR
< 1.0 |x X 1.0 108 1 223V
X X X [ D A A A
X
X X I Y I A AU
X
_X X —
< S some clay, light grey, dark orange brown, very stiff, slightly
-1 x plastic
1.5 X X
X
_Ix X
X
X X
IV SILT, some clay, some fine sand, light grey, occasional
TIx o x orange streaks, very stiff, moist, slightly plastic (PUKETOKA
e X FORMATION)
20| x
X X
X
. clayey SILT, trace fine sand, light grey, occasional orange
TIx— x streaks, very stiff, moist, moderately plastic
_; X T ~ R S e e T
N S N
&er = orange streaks g 25 200+ UTP V
[ *— > N
- - — . . - P R T I I I
_XAL L organic stained, brown, black v B P!
X X saturated =
.= N ! N N
| X [ D A A A
10 X fine to medium sandy SILT, minor clay, light bluish grey, 10 491 220V
a x o ox hard, saturated, non to slightly plastic ’
=) = x JE Y AP AT AU
o *x I R U ST
o X o
X [ D A A A
é R silty fine to medium SAND, light orange stained, grey, loose
> — X to medium dense, saturated S R
2 a5l 35| 271 218V
% . SILT, some fine sand to sandy, minor clay, white, yellow )
|<£ “Ix o x stained, hard, saturated, non to slightly plastic I
_X X x L
- X — eeserrens
X X
- X — — eeserrens
aol % for 80mm: clayey, moderately plastic a0 187
X < white, orange streaks, stiff
- * [ PO
- X — — eeserrens
K for 60mm: clayey, moderately plastic
. moderately organic SILT, some fine sand, some clay, black, .
“Ix  x dark reddish brown, very stiff, saturated, slightly plastic o
45| X 45| 271
X X
- X — eeserrens
X X
- X — eeserrens
X X
- X L
X X
- X — L
50| x stiff 50| 97¢
END OF BORE. 5.00 METRES.
(TARGET DEPTH)

131 Lincoln Road, Henderson. Phone: (09) 835 1740
www.soilandrock.co.nz




HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

CLIENT: SPCA New Lynn - Carnoustie Management Auger Hole No: AH10
‘ Soil&Rock Co
Yewrispasiciiail vac PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1
Papatoetoe
Drill Type: 50mm@ Hand Auger Project No: 211197 Logged By: KM
Drilled By: Coordinates: Shear Vane No - Calibration Date: DR3127 - 28/09/2021
Date Started: 18/1/22 Ground Elevation: Surface Conditions: Near Level, Grass
Date Finished: 18/1/22 Water Level: Groundwater Not Encountered

STRATIGRAPHY

GRAPHIC LOG

Soil description in accordance with the NZ Geotechnical
Society Inc 2005
"Guidelines for Field Description of Soil and Rock in
Engineering Use"

WATER LEVEL (m)

SCALA PENETROMETER TEST
NZS:4402:1986 test 6.5.2
(Blows per 100mm Increment)

10 20 30 (Blows)

DEPTH (m)

SHEAR STRENGTH
REMOULDED SHEAR

O v
®r

LABORATORY
TESTS

TS

TOPSOIL

AVF

SILT, minor fine sand, minor clay, light brown, hard, dry to
moist, non to slightly plastic (WEATHERED TUFF)

| some clay, dark brown, moist, slightly plastic

some fine sand to sandy

X I fine sandy, some clay to clayey, slightly to moderately plastic

fine to medium sandy SILT, minor clay, light brownish
orange, very stiff, moist, non to slightly plastic

50 100 150  (kPa)
T

228 V

228 V

TAURANGA GROUP

SILT, some fine sand, some clay to clayey, whitish grey,
light brown, very stiff, moist, slightly to moderately plastic
(PUKETOKA FORMATION)

228 V

silty CLAY, trace fine sand, light purplish grey, occasional
orange stains, hard, moist, highly plastic

" for 100mm: moderately organic stained, purplish black

moist, slightly plastic

SILT, some fine sand, some clay, light grey, white, very stiff,

3.0

196 V

END OF BORE. 3.00 METRES.

(TARGET DEPTH)

131 Lincoln Road, Henderson. Phone: (09) 835 1740

www.soilandrock.co.nz




CLIENT: SPCA New Lynn - Carnoustie Management Auger Hole No: AH11
‘ Soil&Rock Co t

Your responsive & cost-effective e

PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1
Papatoetoe

Drill Type: 50mm@ Hand Auger Project No: 211197 Logged By: KM

Drilled By: KM Coordinates: Shear Vane No - Calibration Date: DR3127 - 28/09/2021
Date Started: 18/1/22 Ground Elevation: Surface Conditions: Near Level, Grass

Date Finished: 18/1/22 Water Level: Groundwater Not Encountered

SCALA PENETROMETER TEST
NZS:4402:1986 test 6.5.2
(Blows per 100mm Increment)

Soil description in accordance with the NZ Geotechnical 10 2 30 (Blows)

Society Inc 2005
"Guidelines for Field Description of Soil and Rock in
Engineering Use"

SHEAR STRENGTH O v
REMOULDED SHEAR ®r

STRATIGRAPH
DEPTH (m)
GRAPHIC LOG
WATER LEVEL (m)
DEPTH (m)
LABORATORY
TESTS

00 50 100 150 (kPa)
L ST TOPSOIL ' ' ' '

TS

SILT, minor fine sand, minor clay, light brown, hard, dry to
moist, non to slightly plastic (WEATHERED TUFF)

05 228V

| some clay, dark brown, moist, slightly plastic

some fine sand to sandy

1.0 7871 225V

" some clay to clayey, dark orange, dark brown, slightly to
moderately plastic

AVF
X

15 A 220V

fine to medium sandy SILT, some clay, light brownish
orange, hard, moist, slightly plastic

moist to wet

SILT, some fine to medium sand, some clay, whitish grey,
trace orange staining, very stiff, moist, slightly plastic 20
(PUKETOKA FORMATION)

7V

25| x 200+ UTP V

X

fine sandy SILT, minor clay, light purplish grey, hard, moist,
non to slightly plastic

clayey SILT, some fine sand, light purplish grey, very stiff,
moist, moderately plastic

TAURANGA GROUP
XTI XT X[X X

kK X X

X
kk A o x| x|
‘x?()f)ﬁx‘x‘xx,xxxxxxxxxxxxxxx,x,x,xxxxxxxxxxxxxxxxxxxxxxx~i

X

3.0 3.0

HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

END OF BORE. 3.00 METRES.
(TARGET DEPTH)

131 Lincoln Road, Henderson. Phone: (09) 835 1740
www.soilandrock.co.nz




HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

‘ Soil&Rock Co

CLIENT:

SPCA New Lynn - Carnoustie Management

Auger Hole No: AH12

Yow:ipaticiieif aet-effistie PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1
Papatoetoe
Drill Type: 50mm@ Hand Auger Project No: 211197 Logged By: HH
Drilled By: HH Coordinates: Shear Vane No - Calibration Date: GEO1591 - 5/03/2021
Date Started: 18/1/122 Ground Elevation: Surface Conditions: Slightly Sloping, Grass
Date Finished: 18/1/22 Water Level: Groundwater Not Encountered
> € SCALA PENETROMETER TEST
T | 9] ~| _ | NZs:4402:1986 test6.5.2 E
o c 9 ) o i X d c (Blows per 100mm Increment) o
é -~ ) Soil description in accordance with the NZ Geotechnical S| = 10 2 20 @ = clg
ol E| F Society Inc 2005 wiE (Blows) S o
':: E-J & "Guidelines for Field Description of Soil and Rock in x E-J SHEAR STRENGTH o v o '-,'_J
Z | a % Engineering Use" M| A | REMOULDED SHEAR ®r '32
5 © = 2
0.0 = 0.0 50 100 150 (kPa)
) Al ~&: TOPSOIL T T T T
= I./','.\l:I, K [ T DT N A
* SILT, some clay, trace fine sand, brown, hard, dry to moist,
x X slightly plastic (WEATHERED TUFF)
1« ! P!
X % X
—X y X N
L O R T
< X X
X
5[ X 0.5 217V
X
X y X
—IX y X Y P
- X ) [ LRI RPN A I Y
. clayey SILT, dark orange brown, very stiff, moist, slightly to
X__ X moderately plastic (PUKETOKA FORMATION)
=" e L]
><T X
—X X
% > =
1.0] -
< X
[x - x_
- %
X x x
X S N
el B IS DR D R N
=<
_XT x T T T S N N PR
X X
&xT«— 15 d 217V
> hard
< X
_1 X )(7 e T S T e
X
a x
S I A Ao
% <X
—_¥X— X f— I I ST
< - x — light brown, dark orange mottles
(D X___ X
Z x _ _ _ _ S S 1 A
é X y X SI_LT, some (_:Iay, light yellowish brown, very stiff, moist,
S 20¢ X slightly plastic 20| 281
|<£ X X
—X % X J
X X X
_X X x — eeserrens
X % X
X % X
X
= clayey SILT, light yellowish brown, grey patches, very stiff, o
25 [x— x moist, moderately plastic 25|22
}i x
—Ix % g S— liah . e
L ight grey, orange staining
s silty CLAY, light grey, orange staining, hard, moist, highly o
plastic
3.0 217V
END OF BORE. 3.00 METRES.
(TARGET DEPTH)

131 Lincoln Road, Henderson. Phone: (09) 835 1740

www.soilandrock.co.nz




HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

CLIENT: SPCA New Lynn - Carnoustie Management Auger Hole No: AH13
Soil&Rock C s
Yow:rispaticive R vact-wlfiseie et PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1
Papatoetoe
Drill Type: 50mm@ Hand Auger Project No: 211197 Logged By: KM
Drilled By: KM Coordinates: Shear Vane No - Calibration Date: DR3127 - 28/09/2021
Date Started: 18/1/122 Ground Elevation: Surface Conditions: Slightly Sloping, Soil
Date Finished: 18/1/22 Water Level: Groundwater Not Encountered
€ SCALA PENETROMETER TEST
T | 9] ~| _ | NZs:4402:1986 test6.5.2 E
o c 9 ) o i X d c (Blows per 100mm Increment) o
é -~ ) Soil description in accordance with the NZ Geotechnical S| = 10 2 20 @ = clg
ol E| F Society Inc 2005 wiE (Blows) S o
Ely & "Guidelines for Field Description o'f Soil and Rock in i B | SHEAR STRENGTH ov 8 =
¥ | o P Engineering Use = | O | REMOULDED SHEAR ®r 2
5 © = 2
0.0 = 0.0 4 50 100 150 (kPa)
*x X SILT, some fine sand, minor clay, brown, hard, moist to wet, T T T
x X slightly plastic (WEATHERED TUFF)
0 T T EEeER AR R A e
X X
X
—X .S [ e o e o S Y P
X
X X
- X e
X X
X
X X
<y minor fine sand, some clay to clayey, greyish brown, slightly
L | osly . to moderately plastic 821 212V
< X
X X
- X e I O e S Y
. dark orange, dark brown
X X
. clayey SILT, trace fine sand, dark orangey brown, very stiff,
X__ X moist to wet, moderately plastic
e e O S ! SO N S
X X
X
—X X Y N N S
-
% =
10| = 1.0 8¢ 150v
END OF BORE. 1.00 METRES.
_| (TARGET DEPTH) ! P! U
1.5] 15
2.0 | 2.0
2.5 2.5
3.0 3.0

131 Lincoln Road, Henderson. Phone: (09) 835 1740

www.soilandrock.co.nz




CLIENT: SPCA New Lynn - Carnoustie Management Auger Hole No: AH14
‘ Soil&Rock Co t

HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

Yow:ipaticiieif aet-effistie PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1
Papatoetoe
Drill Type: 50mm@ Hand Auger Project No: 211197 Logged By: KM
Drilled By: KM Coordinates: Shear Vane No - Calibration Date: DR3127 - 28/09/2021
Date Started: 18/1/122 Ground Elevation: Surface Conditions: Slightly Sloping, Soil
Date Finished: 18/1/22 Water Level: Groundwater Not Encountered
> € SCALA PENETROMETER TEST
T | 9] ~| _ | NZs:4402:1986 test6.5.2 E
o c 9 ) o i X d c (Blows per 100mm Increment) o
é -~ ) Soil description in accordance with the NZ Geotechnical S| = 10 2 20 @ = clg
o|E I Society Inc 2005 wir (Blows) é 5
Ely & "Guidelines for Field Description o'f Soil and Rock in i B | SHEAR STRENGTH ov o=
Z | o ¥ Engineering Use | O | REMOULDED SHEAR ®r '32
5 © = 2
=
100 150 (kPa)
» TOPSOIL T T T
-
y SILT, minor fine sand, minor clay, light brown, hard, dryto | | | F | T
x X moist, non to slightly plastic (WEATHERED TUFF) | | | /3 | | |
x x some fine to medium sand to sandy, some clay, dark
o orange, dark brown, moist, slightly plastic
X X X
- X R [N (N WP S R PP
. moist to wet
% 05 |¥ N X 212V
< X X
X
—IX X . S Y P |
X
X X
D S — A R 0P SN DI I R AN
" fine to medium sandy SILT, minor clay, dark blackish brown,
X X very stiff, moist to wet, non to slightly plastic
x X
X
) okl clayey SILT, trace fine sand, light purplish grey, very stiff, | | |~~~
= 10 [x— x moist to wet, moderately plastic (PUKETOKA FORMATION)
END OF BORE. 1.00 METRES.
_| (TARGET DEPTH) ! P! U
15 15
2.0 2.0
2.5 2.5
3.0 3.0

131 Lincoln Road, Henderson. Phone: (09) 835 1740
www.soilandrock.co.nz




HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

‘ Soil&Rock C

CLIENT:

SPCA New Lynn - Carnoustie Management

Auger Hole No: AH15

Yow:rispaticive R vact-wlfiseie et PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1
Papatoetoe
Drill Type: 50mm@ Hand Auger Project No: 211197 Logged By: JT
Drilled By: JT Coordinates: Shear Vane No - Calibration Date: GEO403 - 24/02/2021
Date Started: 18/1/22 Ground Elevation: Surface Conditions: Near Level, Grass
Date Finished: 18/1/22 Water Level: Groundwater Not Encountered
€ SCALA PENETROMETER TEST
T | 9] ~| _ | NZs:4402:1986 test6.5.2 E
& c 9 ) o i X d c (Blows per 100mm Increment) o
Z | = ) Soil description in accordance with the NZ Geotechnical S| = 10 2 30 (Blows) = clg
o|E| = Society Inc 2005 wE < @
El g o Guidelines for Field Description o'f Soil and Rock in x B | sHEAR STRENGTH o v 8 =
¥ | o P Engineering Use = | O | REMOULDED SHEAR ®r 2
5 & = 2
0.0 = 0.0 4 50 100 150 (kPa)
*x X SILT, minor clay, trace fine sand, dark brown, hard, moist, T T T
x x non to slightly plastic (WEATHERED TUFF)
0 T T RIS REsER R | et
X X
X
—X .S [ o e o S Y P
X
X X
X
4.1 ] e
X
X X
<y light grey brown
X
% 05l = 209 V
< X
X X
- X R N IS Ay Sy SR K
< . .
y some clay, slightly plastic
X X
1 X
X X
X
—X X
X
X X
- X —
. dark orange speckles
10X X very stiff
END OF BORE. 1.00 METRES.
_| (TARGET DEPTH) J B S USRI B
1.5] 15
2.0 | 2.0
2.5 2.5
3.0 3.0

131 Lincoln Road, Henderson. Phone: (09) 835 1740

www.soilandrock.co.nz




HAND AUGER LOG WITH SCALA 211197 - AHO1-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

CLIENT: SPCA New Lynn - Carnoustie Management Auger Hole No: AH16
Soil&Rock Co s
You:respoucive & coct-effsctive anginssrs PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1
Papatoetoe
Drill Type: 50mm@ Hand Auger Project No: 211197 Logged By: HH
Drilled By: HH Coordinates: Shear Vane No - Calibration Date: GEO1591 - 5/03/2021
Date Started: 18/1/22 Ground Elevation: Surface Conditions: Near Level, Grass
Date Finished: 18/1/22 Water Level: Groundwater Not Encountered
> € SCALA PENETROMETER TEST
T | Q ~| _ | NZs:4402:1986 test6.5.2 E
& c 9 ) o i X d c (Blows per 100mm Increment) o
Z | = ) Soil description in accordance with the NZ Geotechnical S| = 10 2 30 (Blows) = clg
o|E| = Society Inc 2005 wE < @
El g o Guidelines for Field Description o'f Soil and Rock in x B | sHEAR STRENGTH o v 8 =
¥ | o P Engineering Use = | O | REMOULDED SHEAR ®r 2
5 © = 2
0.0 = 0.0 50 _13 100 150  (kPa)
*x X SILT, minor clay, trace fine sand, brown, dark grey and T T T T
X X black bands, hard, dry to moist, non to slightly plastic 12
e X« (WEATHERED TUFF) N R I AR R
X
—X X P 11 ..........................
X
X X
X
.1 ] e
X
X X
2y e
X X
X
% 05l = 217V
< X
X X
X
£ *.1 ] @
X
X X
o e e DU 8 ! A
X X
X
—X X [ . Y
x dark orange brown
X X
- X — e T S T e
. moist
1.0 X% 1.0 217V
END OF BORE. 1.00 METRES.
_ (TARGET DEPTH) J B S USRI B
15| 15
2.0 2.0
25 25
3.0 3.0

131 Lincoln Road, Henderson. Phone: (09) 835 1740

www.soilandrock.co.nz




‘ CLIENT: SPCA New Lynn - Carnoustie Management Auger Hole No: AH04/PZ01
Soil
You

CONTAM AH WELL 211197 - AH01-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

&Rock Ct
e ripesie R obct-wfiatys Wginsere PROJECT:  Geotechnical Investigation, 485 Puhinui Road, Sheet 1 of 1
Papatoetoe
Drill Type: 75mm@ Hand Auger Project No: 211197 Logged By: JT
Drilled By: JT Coordinates: Shear Vane No - Calibration Date: GEO403 - 24/02/2021
Date Started: 18/1/122 Ground Elevation: Surface Conditions: Slightly Sloping, Soil
Date Finished: 18/1/22 Water Level: 3.0m 18/01/2022
> B £8 | =
|8 it P R
H
= S Soil description in accordance with the NZ Geotechnical | % Elr g < e
o T Society Inc 2005 = W~ o L|>J STANDPIPE PIEZOMETER
I<—( o "Guidelines for Field Description of Soil and Rock in x E—J o z |0 @32mm
b Engineering Use" w a|2|s8|3|0
o [ < =3 | ]
= O] < n r x
0 = a
0.0
SILT, some medium angular gravel, minor fine sand,
light yellow brown, grey, hard, dry, non-plastic (FILL) m
SILT, some clay, minor fine angular gravel, trace to 7]
. minor fine sand, dark brown, grey, orange streaks, n
= — hard, moist, slightly plastic 05 V,209
L
B Bentonite
] Seal
: —_ 10 V,209
SV SILT, minor clay, minor fine sand, dark orange brown, ’
X X hard, moist, non to slightly plastic (PUKETOKA -
< FORMATION - Alluvial deposits) —
X 8 X ]
X -
*x g ) _ _ _ 15 | V,125
SV some clay, light brown, very stiff, slightly plastic | VR.,67
X « X
X X
X -
X X
X -
*x 20| V115
x % T~ moist to wet VR43
X X 1
X — X ]
SV light grey, brown, trace fine sand |
o X X
o) X —
X X
8 X | 25 | V174
o, X VR,58
é x y x g 1
Z |, % [T dark grey, wet g
o —
% . clayey SILT, trace fine sand, light grey, orange )
<L [x__ x streaks, hard, wet to saturated, moderately plastic I
= = X = < (PUKETOKA FORMATION) SZ 1 3.0 V,209
x trace organic staining, dark grey mottles, saturated = |
X — X
[> o=
— -
X X
X —]
fix— | ™ no organic staining 35 v.148
X7 X [T very stiff VR.83
X x ]
= 2
X— X
L. X — —
X— % 7> minor fine sand
X x i
= . . . _ 4.0 | V,103
R silty CLAY, light grey, very stiff, saturated, highly VR.28
I x| plastic i
7 S no recovery —
i suction too great N
- END OF BORE. 4.30 METRES. 45
(HOLE COLLAPSE) |
— 5.0

131 Lincoln Road, Henderson. Phone: (09) 835 1740
www.soilandrock.co.nz




CONTAM AH WELL 211197 - AH01-AH16 - 18.01.2022.GPJ S+R_2013.GDT 23/1/22

‘ Soil&Rock Co

Your responsive & cost-effective engineers

CLIENT: SPCA New Lynn - Carnoustie Management

PROJECT:  Geotechnical Investigation, 485 Puhinui Road,

Auger Hole No: AH09/PZ02

Sheet 1 of 1

Papatoetoe
Drill Type: 75mm@ Hand Auger Project No: 211197 Logged By: RH
Drilled By: RH Coordinates: Shear Vane No - Calibration Date: GEO765 - 10/03/2021
Date Started: 18/1/22 Ground Elevation: Surface Conditions: Near Level, Grass
Date Finished: 18/1/22 Water Level: 2.7m 18/01/2022
> B £8 | =
g 9 Slelgl5i2 e
= S Soil description in accordance with the NZ Geotechnical | % | < & g < e
o T Society Inc 2005 = Wi~ o '§ STANDPIPE PIEZOMETER
I<—( o "Guidelines for Field Description of Soil and Rock in x E—J o z |0 @32mm
| =2 Engineering Use" wia|2|s8|3 |09
| o < P “lE |8
= 0.0 e
= SILT, minor clay, some fine sand, trace rootlets, dark
[ greyish brown, hard, dry, non to slightly plastic (FILL) m
X % X SILT, trace clay, some fine sand, dark orange brown, —
x X hard, dry, non plastic (WEATHERED TUFF) _
x | x light grey |
X
X X 0.5 | V,200+ .
. % . 1 occasional dark red specks of fine sandy SILT, trace uTP gzg;‘on'te
X clay, non plastic i
SV dark red specks —
X X |
W lx . ™~ some clay to clayey, minor fine sand, dark orange
> X brown, moist, slightly to moderately plastic =
< [x X | 1.0 | V,223
x VR,108
X X _
X
X X
X
X X |
5w |~ some clay, light grey, dark orange brown, very stiff,
X slightly plastic n
X X 1.5 V,187
x — T VR,57
X X _
X
X X
" SILT, some clay, some fine sand, light grey,
X X occasional orange streaks, very stiff, moist, slightly -
Xy plastic (PUKETOKA FORMATION) —
x | 20| Vv,123
X X VR,38
X -
X clayey SILT, trace fine sand, light grey, occasional
X__ X orange streaks, very stiff, moist, moderately plastic i
= % ol
RS S —
X _ X |7 orange streaks S L. v 200+
x| s = uTP
e organic stained, brown, black ||
X X ™ saturated =
X X 1
X X |
X fine to medium sandy SILT, minor clay, light bluish 10 V.220 )
o [x -x [ grey, hard, saturated, non to slightly plastic == VR 49 ——Filter
8 « -><. o — Pack
X R
o X < x
é x L silty fine to medium SAND, light orange stained, grey, N
<z( X loose to medium dense, saturated n vars |
S 3.5 | , ha———————
% SV SILT, some fine sand to sandy, minor clay, white, VR27 i g:o'ged
|<£ x X yellow stained, hard, saturated, non to slightly plastic - P
X X X
X -
X X
X -
SV | ™ for 80mm: clayey, moderately plastic 40 V.64
x % 7= white, orange streaks, stiff ] VR,18
X X 1
X -
X | ™ for 60mm: clayey, moderately plastic
SV moderately organic SILT, some fine sand, some clay, N
x X black, dark reddish brown, very stiff, saturated, slightly I
x - plastic 45 | V,137
X o X VR,27
X X 1
X
X X
X -
“x - _ v,97
X X T
« stiff 50| VR,37
END OF BORE. 5.00 METRES.
(TARGET DEPTH)

131 Lincoln Road, Henderson. Phone: (09) 835 1740
www.soilandrock.co.nz




‘ Soil&Rock Consultants

Your responsive & cost-effective engineers
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Appendix C

Laboratory Test Results

Ref No. 211197 Mar 2022



‘ Soil&Rock

Job Name:

Date:

Sample Location:
Sampling method:
Sampling depth (m):
Sample condition:

Sample description:

Shrink-Swell Test Results

485A Puhinui Road, Wiri
19-Jan-22

SS01

Push Tube

0.7-1
Good

Job No:

Tested By:

Date Sampled:
Sampled By:

Inert inclusions (%):

Level 1, 131 Lincoln Road, Waitakere 0612
PO Box 21-424 Henderson, Waitakere 0650
09 835 1740 Fax 09 835 1847
www.soilandrock.co.nz

SS01

211197
JP
18-Jan-22
JT

0

Extent of cracking (%): 10
Extent of crumbling (%): O

SILT, some fine to medium sand, trace clay, trace fine angular gravel, dark

brown, dark grey speckles, light brown speckles, hard, dry to moist, non
plastic (FILL)

Wet Density yUm = 1.64
Dry Density vaWmd=| 1.21
Shrinkage Test
Initial moisture content (%) = 35.1
€sn = Magnitude of total shrinkage strain (%) = 4.3
Swell Test
&g = Magnitude of the swelling strain (%) :
(Note: The &g, value is negative if the sample has undergone consolidation)
Initial moisture content (%) = 39.7
Final moisture content (%) = 36.0
Moisture Content (%)
0 10 20 30 40 50
5 | | | |
0 o—0
= —o— Swell
> Strain
£ 5
© —=— Shrink
5 Strain
10
15

Shrink-Swell index

Testing Method: AS1289.7.1.1 - 2003 Soil reactivity tests

Iss = Strain per ApF (%)



‘ Soil&Rock

Job Name:

Date:

Sample Location:
Sampling method:
Sampling depth (m):
Sample condition:

Sample description:

Shrink-Swell Test Results

485A Puhinui Road, Wiri

19-Jan-22
SS02
Push Tube
0.6-0.9
Good

Job No:

Tested By:

Date Sampled:
Sampled By:

Inert inclusions (%):

Level 1, 131 Lincoln Road, Waitakere 0612
PO Box 21-424 Henderson, Waitakere 0650
09 835 1740 Fax 09 835 1847
www.soilandrock.co.nz

SS02

211197
JP
18-Jan-22
JT

0

Extent of cracking (%): <5
Extent of crumbling (%): O

fine sandy SILT, trace clay, trace fine to medium angular gravel, dark brown,

hard, dry to moist, non plastic (FILL)

Wet Density y(Um® = 1.83
Dry Density va M3 =|  1.41
Shrinkage Test
Initial moisture content (%) = 29.9
£gn = Magnitude of total shrinkage strain (%) = 3.4
Swell Test
&g = Magnitude of the swelling strain (%) :
(Note: The &g, value is negative if the sample has undergone consolidation)
Initial moisture content (%) = 34.4
Final moisture content (%) = 46.2
Moisture Content (%)
0 10 20 30 40 50
5 | | | |
0 & ®
= —o— Swell
> Strain
£ 5
© —=— Shrink
5 Strain
10
15

Shrink-Swell index

Testing Method: AS1289.7.1.1 - 2003 Soil reactivity tests

Iss = Strain per ApF (%)



09 835 1740 Fax 09 835 1847

Level 1, 131 Lincoln Road, Waitakere 0612
. PO Box 21-424 Henderson, Waitakere 0650
Soil&Rock
Your responsive & ¢ www.soilandrock.co.nz

SS03
Shrink-Swell Test Results
Job Name: 485A Puhinui Road, Wiri Job No: 211197
Date: 19-Jan-22 Tested By: JP
Sample Location: SS03 Date Sampled: 18-Jan-22
Sampling method: Push Tube Sampled By: JT
Sampling depth (m): 0.5-0.8 Inert inclusions (%): <1
Sample condition: Good Extent of cracking (%): 5
Extent of crumbling (%): 1
Sample description: fine sandy SILT, minor medium sand, trace clay, orange brown, hard, dry to
moist, non plastic
Wet Density y(Um3)=[ 187
Dry Density va m3 =[  1.39
Shrinkage Test
Initial moisture content (%) = 34.4
£gn = Magnitude of total shrinkage strain (%) = 3.9
Swell Test

esw = Magnitude of the swelling strain (%) :

(Note: The &g, value is negative if the sample has undergone consolidation)

Initial moisture content (%) = 33.0
Final moisture content (%) = 32.3
Moisture Content (%)
0 10 20 30 40
5 | | |
0
= —o— Swell
> Strain
£ 5
© —=— Shrink
5 Strain
10
15
Shrink-Swell index Iss = Strain per ApF (%)

Testing Method: AS1289.7.1.1 - 2003 Soil reactivity tests



‘ Soil&Rock Consultants
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Appendix D

Cone Penetration Testing (CPT) Results

Ref No. 211197 Mar 2022



‘ Soil&Rock

Soil and Rock Consultants Ltd
289 Lincolon Road
Henderson

https://www.soilandrock.co.nz/

Project: Wiri SPCA
Location: 485 Puihinui Road, Papatoetoe

CPT: Soil&Rock211197_CPTO1
Total depth: 16.84 m, Date: 2/03/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance

0_
0.5
1_
1.5
2_
2.5
3_
3.5
4_
4.5
5_
5.5
6_
6.5
7_
7.5
8_
8.5
9_
9.5
10
10.54
11
11.54
12
12.54
134
13.54
14
14.5
15
15.5
16
16.5

Depth (m)

0

10 20 30
Tip resistance (MPa)

Depth (m)

0 &
0.5—
1_
1.5 -
2_
2.5
3_
3.5
4_
4.5 -
5_
5.5

6
6.5

7 4
7.5
8 -
8.5 1
9
9.5 1
104
10.5+4
114
11.54
124
12.54
134
13.54
144
14.5+4
154
15.54
164
16.5

Sleeve friction

z
i

||||||||||1—||||||||
100 200 300 400
Friction (kPa)

Depth (m)

Pore pressure

[
14
2 -
3 4
4 <
5 -
6 -
7 4
8_

9
9.5\
10
10.5
11
11.5
12
12.5
13
13.5
14 -
14.5
15
15.5
16 -

16.54

0 100 200 300 400
Pressure (kPa)

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs

2

CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 2/03/2022, 8:09:41 AM 1

Project file:



289 Lincolon Road
Henderson
https://www.soilandrock.co.nz/

Soil and Rock Consultants Ltd
‘ Soil&Rock

Project: Wiri SPCA
Location: 485 Puihinui Road, Papatoetoe

CPT: Soil&Rock211197_CPT02
Total depth: 16.74 m, Date: 2/03/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance o Sleeve friction
0_
0.5 0.5+ :
14 14
1.5 - 1.5+
2 2
2.5 2.5
3 3
3.5 3.5
4 - 4 -
4.5 - 4.5+
5 5 -
5.5 5.5 -
6 6 -
6.5 6.5 -
7 - 7 -
’E“ 7.5 ’é‘ 7.5
z 8 ;’ 8 +
= 8.5 4 = 8.5
[ 9 - o 9 -
8 95 8 95
104 10 4
10.541 10.5 -
114 11 4
11.547 11.54
1244 124
1254 12.54
134 134
13.5 13.54
14+ 14
14.5 14.5
154 15
15.5 15.5 4
16— 16 -
16.5 16.5
LA L L B B L L L B B LA L L L L L B B
0 10 20 30 0 100 200 300 400
Tip resistance (MPa) Friction (kPa)

Depth (m)

Pore pressure

[

14

3_
4_
5 |
6_
79
8 -

9_
9.5+
10
10.5 1
11
11.5
12
12.51
13
13.5 1
14
14.5 1
15
15.5 1
16
16.5
LA L L L L L L L L
0 100 200 300 400
Pressure (kPa)

T

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag

distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs

2

1

0.8

// 0.6
0.4

CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 2/03/2022, 8:09:41 AM 2

Project file:



‘ Soil&Rock

Project: Wiri SPCA

ost-effective engineer

Soil and Rock Consultants Ltd
289 Lincolon Road

Henderson
https://www.soilandrock.co.nz/

Location: 485 Puihinui Road, Papatoetoe

CPT: Soil&Rock211197_CPTO03
Total depth: 17.33 m, Date: 2/03/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance

Sleeve friction
0

0 -
14
2 -
3 -

4 -
4.5
5

6 —
7 -

8_
8.5 |

9_
9.5
10
10.54
114
11.54]
124
12.54]
13-
13.54]
14
14.54
154
15.5-
161
16.5
174

Depth (m)

0.5
1
1.5 4
2
2.5
3
3.5 1
4 <
4.5+
5
5.5 1
6 -
6.5
7 =
7.5
8_
8.5+
9 -
9.5 1
104
10.54
114
11.54
124
12.54
134
13.54
144
14.5+4
154
15.54
16
16.5
174

P

Depth (m)

ﬁﬂ !

Depth (m)

0

10

20
Tip resistance (MPa)

30 0 100 200 300

Friction (kPa)

400

Pore pressure

[

14

2 -

3 4

4
4.5+
5
6 -

7 =

8_
8.5+
9 -
9.5 1
104
10.54
114
11.54
124
12.54
134
13.54
144
14.5+4
154
15.54
16+
16.54
174

0 100 200 300 4
Pressure (kPa)

o

0

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs

2

]

-18

T
-16

T
-14

CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 2/03/2022, 8:09:42 AM 3

Project file:



‘ Soil&Rock

Soil and Rock Consultants Ltd
289 Lincolon Road
ost-effective engincer Henderson

https://www.soilandrock.co.nz/

Project: Wiri SPCA

Location: 485 Puihinui Road, Papatoetoe

CPT: Soil&Rock211197_CPT04
Total depth: 17.05 m, Date: 2/03/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance

0_
0.5
1_
1.5
2_
2.5
3_
3.5
4_
4.5 -
5_
5.5
6_
6.5
7_
7.5
8_
5
9_
9.5
10

10.5 1 ‘1}

Depth (m)
[oe]

11
11.5-
12
12.54
13+
13.5—‘}
14+
14.5 -
154
15.5
16 -
16.5
17_""I""I""I"

0 10 20 30
Tip resistance (MPa)

Sleeve friction

0
0.5 >
1_
1.5
2_
2.5
3_
3.5
4_
4.5
5_
5.5
6_
6.5
7_
~ 7.54
E 8-
£ 851
o 97
O 9.5+
104
10.5
114
11.5
124
12.5
134
13.5
14
14.54
154
15.5
16
16.5
17 e
0 100 200 300 400

Friction (kPa)

Depth (m)

Pore pressure

[

14

3 4

4 4

54

6 -

7 4

8_

9
9.5 1
104

10.54
114

11.54
124

12.54
134

13.54
144

14.5+4
154

15.54
16+

16.5
174

0 100 200 300 400
Pressure (kPa)

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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LIQUEFACTION ANALYSIS REPORT

Project title : Wiri SPCA Location : 485 Puhinui Road, Papatoetoe
CPT file : Soil&Rock211197_CPTO01
Input parameters and analysis data

N

Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthqg.): 2.00 m Fill height: N/A applied: Sand & Clay
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,,: 5.75 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 10.00 m
Peak ground acceleration:  0.15 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method
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LU L L L L I B L L BN B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
QC1N,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Soil & Rock Consultants

CPT name: Soil&Rock211197_CPTO01
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Earthquake magnitude M,
Peak ground acceleration:
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Average results interval: 3
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Liquefaction analysis overall plots
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LIQUEFACTION ANALYSIS REPORT

Project title : Wiri SPCA Location : 485 Puhinui Road, Papatoetoe
CPT file : Soil&Rock211197_CPT02
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthqg.): 2.00 m Fill height: N/A applied: Sand & Clay
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,,: 5.75 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 10.00 m
Peak ground acceleration:  0.15 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method
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LU L L L L I B L L BN B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
QC1N,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Soil & Rock Consultants

CPT name: Soil&Rock211197_CPT02
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Soil and Rock Consultants Ltd
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v https://www.soilandrock.co.nz/
LIQUEFACTION ANALYSIS REPORT

Project title : Wiri SPCA Location : 485 Puhinui Road, Papatoetoe
CPT file : Soil&Rock211197_CPT03
Input parameters and analysis data

N

Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthqg.): 2.00 m Fill height: N/A applied: Sand & Clay
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,,: 5.75 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 10.00 m
Peak ground acceleration:  0.15 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method
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T geometry
LU L L L L I B L L BN B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
QC1N,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Soil & Rock Consultants CPT name: Soil&Rock211197_CPT03

Liquefaction analysis overall plots
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Input parameters and ana|ysis data F.S. color scheme LSN color scheme
Analysis method: B&J (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A B Amost certain it wil liquefy Bl Severe damage
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes [0 very likely to liquefy = majc‘l’r e:(pl;ession of quuefafclt.ion et
i : - : . ied: ) ) ) . oderate to severe exp. of liquefaction
Eg:'rt]r:quglfzs;agnitude M, §a755e don fevalie {Jcnictu\fvgifgl'\\/tacl:lﬁculation: §a6s?ed on SBT Efa?lpliFl)!:ae (tj)ehavior applied: ngmd & Clay I:l L|qL.|efact|c->n and no lig. are equally likely [0 Moderate expression oFf) quue(f]action
Peak ground acceleration: ~ 0.15 Use fill: No Limit depth applied: Yes [ unlike to liquefy [ Minor expression of liquefaction
Depth to water table (insitu): 2.00 m Fill height: N/A Limit depth: 10.00 m . Almost certain it will not liquefy @ Little to no expression of liquefaction
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Soil and Rock Consultants Ltd
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Your responsive & cost-effective engineers
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LIQUEFACTION ANALYSIS REPORT

Project title : Wiri SPCA Location : 485 Puhinui Road, Papatoetoe
CPT file : Soil&Rock211197_CPT04
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthqg.): 2.00 m Fill height: N/A applied: Sand & Clay
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,,: 5.75 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 10.00 m
Peak ground acceleration:  0.15 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method
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LU L L L L I B L L BN B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
QC1N,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 2/03/2022, 8:15:58 AM 7

Project file: J:\ben.young\deltekpim.soilandrock.co.nz\Wiri SPCA - CPT files\Cliq - 211197 - Wiri SPCA.clq



This software is licensed to: Soil & Rock Consultants CPT name: Soil&Rock211197_CPT04

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction severity number Vertical settlements Lateral displacements
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Input parameters and analysis data F.S. color scheme LSN color scheme
Analysis method: B&J (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A B Amost certain it wil liquefy Bl Severe damage
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes [0 very likely to liquefy = mai‘l’r e:(pl;ession of quuefafclt.ion et
i : - : . ied: ) ) ) . oderate to severe exp. of liquefaction
Eg:'rt]r:fqlt.lglfzs;agnitude M, §a755e don fevalie {Jcnictu\fvgifgl'\\/tacl:ﬁculation: §a652.d on SBT Efa?lpliFl)!:ae (tj)ehavior applied: ngmd & Clay I:l L|qL.|efact|c->n and no lig. are equally likely [0 Moderate expression oFf) quue(f]action
Peak ground acceleration: ~ 0.15 Use fill: No Limit depth applied: Yes [ unlike to liquefy [ Minor expression of liquefaction
Depth to water table (insitu): 2.00 m Fill height: N/A Limit depth: 10.00 m . Almost certain it will not liquefy @ Little to no expression of liquefaction
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