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Highbrook Living Limited
Att: Matt Doughney

RE: HIGHBROOK LIVING — GEOTECHNICAL APPRAISAL FOR PLAN CHANGE

1 INTRODUCTION
Highbrook Living Limited has engaged Babbage Consultants Ltd (Babbage) to provide a geotechnical
assessment to support its Private Plan Change (PPC) Request to rezone land which forms part of the

property at 8 Sparky Road Otara (the site) as high-density residential end use.

This geotechnical assessment is limited in scope to the area identified on the attached Site Plan. It is a
preliminary geotechnical appraisal based on a desk study to inform the Private Plan Change Request and

should be read in conjunction with the Applicability and Limitations as attached.

2 DESKSTUDY
2.1 Site Description

The site is located in Otara and is bound by Highbrook Drive to the south-east, Tamaki River (estuary)

to the north and the Southern Motorway to the west as shown in the site plan attached in Appendix A.
The plan change area (“the site”) and surroundings are summarised below:
o  The site forms part of the former Otahuhu power station site.

e Thesiteis located in the Light Industry Zone area in Otara. The residential area and town centre of
Otara are to the south-east, and Highbrook Business Park is on the opposing side of Otara Creek to

the north-east.

e  The majority of the site is relatively flat at around 8mRL, with the exception of the slope from
~7mRL down to the shoreline along Tamaki River. This slope typically less than 45 degrees (1V:1H),

however is locally as steep as ~56 degrees (1.5V:1H).

*  There are some low points present on the site, including a pond in the northwest corner adjacent to
State Highway 1 (SH1) which was used as an erosion and sediment pond during construction of

Highbrook Drive and the widening of SH1.
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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 1940 include:

» 1958: Southern Motorway built across Curlew Bay to the west. Largely agricultural land.

e 1967-1969: Large liquid storage tanks under construction on north of site (likely associated with
old power station). Stopbank built at edge of Curlew Bay adjacent Southern Motorway. Reclamation

filling between stop bank and natural waterline beginning.
¢  2003-2004: Removal of the liquid storage tanks.

»  2006: Construction of Highbrook Drive and widening of Southern Motorway in progress.

2.3 Published Geology
The geological map™ (see Figure 1) indicates the south and centre of the site is 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 underlain 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.

A small area of reclaimed land (hf) is present in the southwest corner, adjacent to the jetty.
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Figure 1: Excerpt of the Auckland Urban Area Geology Map (1:50,000)
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2.4 Nearby Investigation Data

The NZ Geotechnical Database' contains several historic investigations carried out close to the site.
These included machine-drilled boreholes, Cone Penetrometer Tests (CPTs) and test pits carried out in
2003-2004 for Highbrook Drive and the Southern Motorway widening (refer NZGD site plan below in

Figure 2). The borehole logs considered in this assessment are attached to this letter.

Figure 2: Available data on the NZGD (accessed 10 December 2021)
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3 SUMMARY OF ANTICIPATED GROUND CONDITIONS

Based on the findings from the desk study, ground conditions are expected to comprise clay, silt and
sand of the Puketoka formation, overlain in part by tuff and other AVF deposits and/or surficial fill. The
Puketoka formation is anticipated to comprised mostly stiff to hard clay and silt over the top 8-15m,
with some loose to dense silty sand lenses. Competent Kaawa Formation sediments are expected
between 15m and 22m below ground level. The lower lying reclamation area in the north-west corner of
the site appears to comprise ~1.0m of well compacted aggregate separated from the underlying alluvium

by a geotextile.

4 GEOTECHNICAL CONSIDERATIONS

4.1 Seismic Hazard

4.1.1 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 NZS1170.0:2002 and
NZS1170.5:2004.

4.1.2 Liquefaction Susceptibility

With respect to the liquefaction potential of the site, the anticipated ground conditions comprise
predominantly stiff to hard cohesive material for the majority of the soil profile. Thin lenses of silty sand
and sandy silt may be present which are more susceptible to liquefaction, however considering the
relatively low peak ground accelerations associated with the design earthquake events, and the competent
cohesive material present in the upper profile acting as a non-liquefiable ‘crust’, surface manifestation of

liquefaction if considered highly unlikely.

Accordingly, liquefaction-induced ground damage during a ULS event for Importance Level 2 structures
is assessed to be in the None to Minor category as defined by the Planning and Engineering Guidance for
Potentially Liquefaction Prone Land (MBIE, 2017) document, and the site designated to have a Low
Liquefaction Vulnerability. During an SLS event, the risk of liquefaction-induced ground damage is

considered negligible.

Further assessment of the site’s liquefaction susceptibility will be required during subsequent design

stages.
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4.2 Slope Stability

The majority of the site is flat, and therefore not considered susceptible to slope stability issues.
However, development in close proximity to the northern slopes will require further consideration.
Provisionally, a Building Restriction Line (BRL) set 10m back from the slope crest is recommended. It is
understood that an esplanade reserve along the riverfront will be incorporated into future development

plans, which will readily accommodate the setback zone.

A Building Restriction Line does not preclude development extending beyond; however, it would likely
need to be accompanied by slope stabilization works such as in-ground retaining walls to ensure
minimum factors of safety against instability as defined in the Auckland Council (2003) Code of Practice

for Land Development and Subdivision are achieved.

The requirement for and position of the BRL will be assessed following quantitative stability analyses

during subsequent design stages.

4.3 Coastal Erosion

Wave action is not expected in the Tamaki River, and therefore the risk of erosion affecting the
proposed development is considered highly unlikely. Nevertheless, the proposed esplanade reserve and
any requirements for a Building Restriction Line will ensure building platforms are not detrimentally

affected by coastal erosion processes.

4.4 Building Foundations

Foundation selection will largely depend on structural loads. Medium- or high-rise structures are likely
to require piling. Ground conditions are anticipated to be suitable for shallow foundations for smaller
buildings (standalone or terraced housing) in general accordance with NZS 3604 or NZS 4229, subject

to future investigation confirming the ground bearing capacity and soil reactivity class in line with

AS 2870" and NZ Building Code Clause B1".

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.
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5 CLOSING
This assessment has been prepared for Highbrook Living Limited to support a Private Plan Change
Request. In general, the site is considered geotechnically suitable for the new proposed land use.

Further geotechnical assessment and site-specific geotechnical investigations will be required to support
resource and/or building consent application. Investigation locations should focus on any retaining walls

and proposed building locations once a concept design is established.
Please contact Babbage Consultants Limited with any questions relating to this assessment.

Yours sincerely

S

Jordan Moll

Geotechnical Engineering Manager
Babbage Consultants Ltd
Attachments: Applicability and Limitations

Site Plan
Borehole Logs (NZGD)
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APPLICABILITY AND LIMITATIONS
This report has been prepared solely for the benefit of Highbrook Living 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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TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No: BI3

Hole Location; Refer to Site Plan

PROJECT: Waiouru Peninsula to SHi Link LOCATION: East Tarnaki/Otahubu JOB No: 2106£.010
CO-ORDINATES  791996.28 mN DRILL TYPE: Edson MRA260 HOLE STARTED: 23/00/03
40847540 mB ORILL METHOD: Rota HOLE FINISHED: 24/09/03
RL. 7.89 m - Romy DRILLED BY:  Prodrill (Cameron)
DATUM DRILL FLUID:  Water LOGGEDBY: DLR CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL LNIT, o 2 z ) SO DESCRIPTION
GENERIC NAME, 8 EI % S T o Soll type, minar components, plastisity or
ORIGIN, 2 E 3 E P u%j'gﬁ E e particla size, colour,
b d % &y E
MINERAL COMPOBITICN. & TESTS w| B } 23 % = %gg E 1  ROCK DESCRIPTION
@ o] 19 T Wz % 4 o 8 ] Substance: Reck type, pariicle size, colour,
§ ﬁ ol @ El o :{ « 'Q_ b E 23 o inoE companests.
a lné W % % g E E z % i g % E Defects: Type, inclinatien, thickaass,
2|2]8]%|3 22 B8] 3 |28]5 3w eetendl roghoess, He
TOPSOIL - - 3 OL | M | MD SILT, moist, dark brown, organics, roots,
PUMICEGUS b4 8 = S b SP LAVD) SAND, fine, pumiceous, light whitish
ALLUVILM 1| | brown.
(PUKETOKA <
FORMATION} w2 |R I
olo|Q
== —7
= L
&R
wHE i
ESTUARINE i _ - Pt | W { F PEAT, clayey, wet, high plasticity, dark
ALLUVIAL % b7 0/0/1 N=1 6 brownish black, organic.
SEDIMENTS 1 2
(PUKETOKA <l | NO CORE RECOVERED.
FORMATION) = S
4 1 MH St SILT, very sandy (fine to medium), wet,
- e moderate to high plasticity, dark slightly
-5 ¥ ® greenish grey, minor carbonaceous
N 37 particles, thickly bedded.
@ g
213 | CH CLAY, silty, SGi, wet, highly plastic, dark
 62/6kPa ',L;A grey, some carbonaceous particles.
L. _E_.;_
L4 i Fpill
* 58/9kPa B 4= F —fit
1 x !
- < -
4=
poiiin
- 4 "7
o m Ix —
310 -
2 I o
* 27/3kPa 51
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+4_.X
i ity
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2| m - L |
Rlo 1]
2172 o & i
P e N0 CORE RECOVERED 6
S g -1
<
—_ | = 4
4 _ St - stift
- X
e —
flm -1 | %]
S|B| |esenzkpa | | 7+ |
a o - sandy.
® 53/9kPa Fe= 1 - silty
- T :
e
_0 P Xl
e5¥i2Pa | | R
Llm ]
210 - 1=
« 64/10kPa - s
Jo—
L =
N gl
|— _1 _-—S(_V N
6 1 5p ] L] T0Hmm thiok fayer of GRAVEL, medium
+ cH St |\sub-angular clasts, light brown.
g CLAY, as 3.2m, stiff.
L x|
Llm ; Sp | § L-MD SAND, medium, saturated, dark grey, thinly
=lC L bedded, minor carbonaceous laminations.
e =i ‘

BORELOG _TT 21061.010.GPY 04/12/03




NZGD ID: BH_65553

TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No: BH3

Hole Location: Refer to Site Plan

PROJECT:

Waiouru Peninsula to SHI Link

LOCATION: East Tamaki/Otahuhu

JOB No: 21061.010

CO-ORDINATES

R.L.
DATUM

7.8% m

791996.28 mN
408475.40 mE

DRILL TYPE: Edson MRA260
DRILL METHOD: Rotary

DRILL FLUID: Water

HOLE STARTED:
HOLE FINISHED:
DRILLED BY:
LOGGED BY:

23/0%/03

24/09/03
Prodrill {Cameron)
DLR CHECKED:

GEOLOGICAL

ENGINEERING DESCRIPTION

GEOLOGICAL UNIT,
GENERIC NAME,

QRIGIN,

MINERAL COMPOSITION.

FLUID LOSS

WATER

CORE RECOVERY

METHOD

CASING

TESTS

SAMPLES

STRENGTH
{MP3)

\'VEATHER!NG
| STRENGTHDENSITY

SHEAR STRENGTH
{kPa}
COMPRESSIVE

CLASSIFICATICN
a
X

RL {m)
MOISTURE
CONDITION

% CLASSIFICATION SYMBOL

DEPTH {m)
)1 GRAPHIC LOG

£85q

SOl DESCRIPTION

Sall type, minor components, plasficity or
parficla size, colaur.

(mm}

RCCKDESCRIPTION

Substance:  Rack type, particte size, colour,
minar components,

DEFECT SPACING

Defacts: Type, inclination, thickness,

roughness, filling.

250
1000
2000

FSTUARINE
-ATEDVIAL
SEDIMENTS
(PUKETOKA
FORMATION)

28%
0B

40%

OB

93%
OB

93%
OB

0%
SPT

100%
HOQ3

KAAWA FORMATION

0%
SPT

136/36kPa

® 145/80kPa

® 110/34kPa

* 53/3kPa

* 130/53kPa

16/89/23
N=42

11/20/30 fo
N=50

(7]
941
=

:

T
x

5
bl

St

VSt

L/MD)

St

V5E

CH H

|
i

T T
I}

T
lX

=

fmm

—-12  9g

CLAY, silty, stiff to very stff, saturated,
higkly piastic, dark prey, some -

| carbonaceous laminations, thiniy bedded. .
SAND, fine to medium, saturated, dark

giey.

SILT, sandy, stiff, saturated, moderately

Mplastic, light bluish prey. 71
SAND, as 10.4m, recovered as very loose. E

PEAT, as 1.6m. i
SAND, fine to medium, saturated, dark

grey.

SILT, very sandy, firm, moderately plastic,
light bluish grey with some shiny speckles,
possible uphole debris.

SILT, sandy, stiff to very stiff, saturated, 4 i
moderately plastic, light bluish grey.
SAND, fine, clayey, saturated, dark grey
with black and white grains, thickly bedded.

SILT, clayey, stiff, saturated, highly plastic,
dark grey with minor shiny speckles.

- becomes very siiff,

LT

SAND, medium, pumiceous, saturated, datk
\orangey vellow, lower contact at 25° I
SILT, clayey, very stiff to hard, saturated, 7 —
highly plastic, light bluish grey with minor
shiny speckles. -

- sandy.
Grades to CLAY, very sandy, very stiff,
saturated, dark grey, thinky bedded.

NO CORE RECOVERED

CLAY, slighily silty, hard, wet, highly .
plastic, dark grey with minor shiny speckles.

- exfremely weak,

NO CORE RECOVERED b
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TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No: BH3

Hole Location: Refer to Site Plan

PROJECT: Waiouru Peninsula to SHI Link LOCATION: East Tamaki/Otahuhu JOB No: 21061.01G
CO-ORDINATES  791996.28 mN DRILL TYPE: Edson MRA260 HOLE STARTED: 23/09/03
408475.40 mE HOLE FINISHED: 24/09/03
DRILL METHOD: Rot '
R.L. 7.89 m orary DRILLED BY:  Prodrill (Cameron)
DATUM DRILL FLUID: Water LOGGED BY: DILR CHECKED:
GEQLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL LINIT, o 2 z ] SOIL DESCRIPTION
GENERIC NAME, 2 & % % E < Sofl typa, minor components, plasticity or
ORIGIN, E E = g & ;“323 % £ particla size, colour.
> @ L] 2y £
MINERAL COMPOSITION. ﬁ TESTS ® § } 2 iz ~ %EE ﬁ | rockoescripion
@ 8 - g Z w Z % 5 é 8 ] Substance:  Rock fype, particie size, colour,
§ H:J =1 @ . Ei o E % ° 'a il a minar components,
=] E u E % g E E T E E !é é @ Defects: Type, inclination, thickness,
SHEBE FHE: Bl & | 3 |2 8|E 3 ons88 ursst|an0E roughness, fiing.
KAAWA FORMATION - CL | SW [H/VD MUDSTONE, SW, extremely weak, dark
- T— grey.
= . B
glg RQD=100% |- |
__13 ——-
i 21—
) 2| 18/22/23 B i
v
N=45 . 1
[ p— - 3J80° Planar, smooth, tight, spacing
I ] m— 10mm
£l .14 — - B0®,Planar, smooth, tight
§ g RQD=100% | 22
SIE| | s0c0r 110nm [ ]
[7s]
N=50 —-15
- g — = BO®,Planar, smooth, tight
Elm i ]
8 =4 ROD=100% | |
16  ——
- T END OF BOREHOLFE AT 24.0m
i - 32mm diameter UPVC standpipe instailed
B i in: base of hole.
17 ]
- ] 25—
—-18 i
i 26—
—-19 i
i 27
20
i 28
21 ]
] 20 -4
—-22  3p i
- NzGD ID: BH_65553 BORELGG_TT 21061 010.GET /12403




NZGD ID: BH_65560 °

BOREHOLE No: BHI2
Hole Location: Refer to Site Plan
sHeeT.. 1. oF..3 .
PROJECT: Waiouru Peninsuia to SHI Link |.OCATION: East Tamaki/Otahuhu JOB No: 21061
CO-ORDINATES mN DRILL TYPE: Edson MRA 260 HOLE STARTED: 10/10/03
me HOLE FINISHED: 13/10/03
DRILL METHOD: Rot ’
R.L m oy DRILLED BY:  Prodrill Ltd
DATUM DRILL FLUID: Water LOGGED BY: LA CHECKED: AS
GECLOGICAL ENGINEERING DESCRIPTION
GECLOGICAL UNIT, = g T “ 2 SOIL DESCRIPTICN
GENERIC NAME, 2 5 9 % E o] Soil type, minor compenents, plaskicity or
ORIGIN, z = b E = g g% é & particle size, colour.
o0 =
MENERAL COMPOSITION. E TESTS o z } % k3 2 g 2 HEJ 25 £ ROCK DESCRIPTION
i s o
e 8 — _0_1 E w = % E % 8 luf.% Substance:  Rock type, particie size, colour,
g & o @ al E|l o & « 2 5 i o c minar componanis.
=} g W ‘% £ g|E E A B ih g a2 Defects: Type, inclination, tickness,
HHHEE HEER AR R ki
HARDFILL e 00 JGW ([ M MD GRAVELS to 40mm.
FILL zl8 o oM GRAVELS, silty/light brown SILT with
™1 | angular gravels to 25mm, §
- i
5@
3|0 ]
ALLUVIUM * [07/50kPa VSt SILT, shightly sandy, light grey and yeliow 1
(PUKETOKA £ ‘,ﬁ with fibrous, decomposed roots. |
FORMATION) 2|5
= LMD _ . . '
SAND, slightly silty, grey with organic
flecks. T
Rlm
= 4
«~ -
¥
= %\: g |
o
PUMICEOUS * 59/22kPa 5 . . 37
ALLUVIUM g SW MD -grey, pumiceous SAND, high core loss i
(PUKETOKA 1 |
FORMATION) 2=
n|Q E E
el =N 4 4
Sin 50/150mm L] = | ML H STTT, siightly sandy, light grey, pumiceons.
£lm = |
ESTUARINE =3 F M VSt SILT, sandy, dark grey. ]
SEDIMENTS I i
(PUKETOKA M *®
FORMATION) T % i
R . . 5
o x -with very thin clayey layers.
£lo . = 4
I=11=4 B —
=] I %
*— | ML St SILT, clayey, grey.
» 78/34kPa 4 .
- = -
P
4 6, % 6—
2|5 4. 7
e -
74{._.‘_ x E
4% =
»92/38kPa T~ ]
°\°| [
2|3 T ™ 7
— 4 % ]
° 96/42kPa -
5 T T
X
=i BE3 N
§ E 'xfx T
8y~ 8
- x -
. e [10/31kPa = VSt -with brown organic stain,
gl N 1
S| 0 = |
- o3
=N |
X
® 116/42kPa 9.~ 9
1 3
X __
S|m| |*11627kPa S 1
o |Q .
- L -thin, coarse, grey SAND layer.
e 113/26kPa VSt PEAT, compressed amorphous, dark brown.
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NZGD ID: BH_65560

NZGD

BOREHOLE No: BHI2
Hole Location: Refer fo Site Plan
SHEET...2.. OF .3 . ’
PROJECT: Waiouru Peninsuta to SHI Link LOCATION: East Tamaki/Oizhuhu JOB No: 21061
CO-ORDINATES mN DORILL TYPE:  Edson MRA 260 HOLE STARTED: 10/10/03
mE DRILL METHOD: R HOLE FINISHED: 13/10/03
R.L. m + Rolary ORILLEDBY:  Prodeill Ltd
DATUM DRILL FLUID:  Water LOGGED BY: LA CHECKED: A8
GECLOGICAL ENGINEERING DESCRIPTION
GEGLOGICAL UNIT, ., g z g SOIL DESCRIPTION
GENERIC NAME, 8 El % g E e) Soil type, minar compuonsnts, plasticly or
= F w g']'m“‘- P particle size, colour,
ORIGIN, . & E|E £ g W2E | & g
m
MINERAL COMPOSITION. § JESTS " F3 } % 3 2 2 oS E | ROCKDESCRIPTION
w9 o 15 1 z 1= é 8 ® i Substance: Ruock typa, pariicle size, colour,
8 8 o @ Ej o E g ?_ E @ o riinor components.
é‘ ﬁ é g 2 nH. € z § g I g ) Defects: Type, inclinatien, thickness,
HHEEE HER K AR R L] B v G ot e
ESTUARINE wlm Yhei PC ] M | VS
SEDIMENTS ) E 1, .
(PUKETOKA 2 I
FORMATION) . fF ML St | SILT, clayey, brown, organic stained.
® 73/34kPa Ed
© 1 =
g8 -, |
— X
*—| ML VSt SILT, slightly clayey, slightly sandy, green.
® 102/46kPa = .
1 x -
*® —
- X -3
2| -
§ o * 130/50kPa 12*~,<7 -grey with green 12
+* i
* £94/104kP3 = 4§
S 3
I -grey with few organic flecks.
-  107/34kPa 4y -
2 8 13 ’3 13
_‘;c"-' ol .-
* 124/38kPa S .
- x_' X -
< * 102/28kPa 1K de
= m R ]
§ C 14 % x -with sandy pockets. 1
T T
AT i
* 110/32kPa x| MH ~very clayey layer, I
\O 7 e
o m —
% Of |*119/32kPa -very thin SAND layer. 15
SI.T, clayey, light green with few sandy r
e {23/52kPa pockets. 7 i ’
S|a o UTP H - 133 .
KAAWA FORMATION S|C SILT, slighly sandy, grey, compact,
uncemented. 1t
= UTP 6 7
H/VD)
e -sandy with very thin clayey layers. i
HEIRE _
— 32
20/70mm 17!
N>50 |
Rlw 4
518
18—
4 o
2| en <thin dark brown organic stained layer. 4
gI8 1
-clayey with thin sandy layers. 197 i
£|E| | 32501400jm 101
N>1G0 AL
H-BH—-65560 BORELOG_TT 21061.003.GPJ 04/12/03
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TONKIN & TAYLOR LTD
BOREHOLE LOG

BOREHOLE No: BH12

Hole Location: Refer to Site Plan

SHEET....3 ... OF..3 ..

PROJECT: Waiouru Peninsula to SH1 Link LOCATION: East Tamaki/Otaliuhu JOB No: 21061
CO-ORDINATES mN DRILL TYPE: Edson MRA 260 HOLE STARTED: 10/10/03
mE DRILL METHOD: R HOLE FINISHED: 13/10/03
R.L. m - Rotary DRILLED BY:  Prodiill Ltd
DATUM DRILL FEUID: Water LOGGED BY: LA CHECKED: AS
GEOLOGICAL ENGINEERING DESCRIPTION
GECLCOGICAL UNIT, ) g E g SOIL DESCRIPTION
GENERIC NAME, nos ] % % E O Soil ype, minor components, plasticity or
ORIGIN, § E ‘\-« = g a-;,- é 7 padicle size, colour,
MINERAL COMPOSITION. E TESTS o g } % 3 % * E E € E g ROCK DESCRIPTIIN
w § — 3 '.; W Z '% E T 8 & Substance: Rock type, patticle size, colour,
g 218w & El g E 4 f—)_ @ g9 a minar components.
[= ﬁ & g ’% g E E g g g g ﬁ Q Defects: Type, inclination, thickness,
SHEAE 22 5| 813|285 3ot nstnentl rougness. ing
KAAWA FORMATION ML | M [H/VD
€l -grey with layers of faint brown organic ]
2 g stain, b
21
Rl ]
B -
22—
B i
o a 50/110nun
b N>100 END OF BOREHOLE AT 22.61m 32mm
7 dia uPVC standpipe installed in base of hole 7
23— 23+
24— 24 —
25 25—
26— 26—
27 27
28 28 —
29— 29 -1
30

‘NZGD ID: BH_65560

BORELOG_TT 21061.003.GPJ 04/12/03




NZGD ID: BH_65561

|
BOREHOLE No: BH]3
Hole Location: Refer to Site Plan
SHEET...! _oF_ 2
PROJECT: Waioury Peninsuia to SH1 Link LOCATION: East Tamaki/Otahuhu JOB No: 21061
CO-ORDINATES mN DRILL TYPE: Edson MRA 260 HOLE STARTED: 13/10/03
mE HOLE FINISHED: 13/10/03
PRILL METHOD: Rota
R.L. m oy DRILLED BY:  Prodritt Ltd
DATUM DRILL FLUID: Water LOGGED BY: LA CHECKED: AS
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, o g £ 2 SOIL DESCRIPTION
GENERIC NAME, 215 g % r |& Sall type, minor components, plasticity or
ORIGHN, £ E & E sl #2a % £ particle size, colour,
> n = o ® E
MINERAL GCMPOSITICN. E TESTS o F } % g e = %EE’ E | Rock pEscRIPTION
% 8 ~ 9 5 w Z ‘% 5 @ 8 E Substance:  Rock type, particle size, colous,
al, Bial, ol El o i le g BEf” ™inos tomponents.
offiy g % £|E g T 2 E Q é a Defests: Type, Inchination, thickness,
2|518|k|3 212 B & | 3 |28[% 3onseE . anta]anl rosaness, g
TOPSOIL 8 _@ X JOL M SILT, organic.
FILL HER R, PLOGMAME NIV SILT, gravelly, vellow with brick and
S|z T Uf concrete gravels to 0.3m.
=
2la ¥
2@ * 102/46kPa < ML SILT, light brown and grey with occasional
= 1, B gravels (o 25mm.
HE L
- X
RECENT ALLUVIOM | |=|2|C| |*18/6kPa FoT Vs SILT, dark geey wifh dack brown staim, ]
— I slightly organie,
b 4 <|@ Ve o
=S E - «dark grey with pieces of decomposed
X wood.
177«
5| :
ESTUARINE 2o 5 | ML VSt SILT, clayey, grey.
SEDIMENTS - * 106/52icPa g
{PUKETOKA . e
FORMATION) z|a 1 St
= <
® 92/40kPa KR
o —
=
= *98/50kPa | | S
r
X4 T
§ 5 "
1 x
- 4% 9 VSt -grey/green with minor organic stain,
S|m| e r02:46KPa 4
e|@ X
T
I %)
x
R * 106/52kPa e
Lim s
. 2o Sk
R i e e
' ’} * x -organic stained,
® 108/44kPa | T
X
o | 1] N
HE £
— ) = 6_:'( «
o
Flm X
2lo 121/39kp %, « OL SHLT, organic, dark brown,
— . 9kPa 3 TGy
e ?3 Jyl Py PEAT, amorphous, biack, compressed.
2|2 SV
* 133/62kP T
a 4 = ML SILT, clayey, organic stained with flecks of
- BN decomposed wood. ]
S1E1 |e104/30kPa e
= = -grey. b
I i
=
a Q
* 148/65kPa % _x'. M1, SILT, slightly sandy, grey/green, ° T
_K 5 i a
e J 0% -+ i
< m T
S0 _x' % ]
= .
* 103/74kPa S -grey.
5% o
g ]
x
o X _
2|n| |*11936kPa T w .
=] o % 4 &
11
* 116/4ikPa 10 | ¥

NZGD1D BH 65561 BORELOG_TT 21061.003 GFF 04/12/03



GD ID: BH_65561

BOREHOLE No: BHI3
Hole Location: Refer to Site Plan
SHEET,..2.. OF.. .2 .
PROJECT: Waiouru Peninsyla to SH1 Link LOCATION: East Tamaki/Otahuhu JOB No: 21061
CO-ORDINATES mN DRILLTYPE: Edson MRA 260 HOLE STARTED: 13/10/03
mE HOLE FINISHED: 13/1003
DRILL METHOD: Rot ’
RL. m o DRILLED BY:  Prodrill Lid
DATUM DRILL FLUID:  Water LOGGEDBY: LA CHECKED: AS
GEOLOGICAL ENGINEERING DESCRIPTION
GEGLGGIGAL UNT, - g I g SOIL DESCRIPTION
GENERIC NAME, § @ % g £ |8 Soll type, minor companents, plasticly or
ORIGIN, = =t bt E g @ % E &g patticle size, colour.
x @ £
MINERAL COMPOSIFION, & TESTS ol 8 } 2z § T EE s 8 =1 rockoescrPTION
g 8 — 9 g w Z '% E T 8 E Substance: Rock type, particls size, cofour,
9 Hfl 8 [} @ . Et o & % g o0 @ miner companents.
g g u % % il E E § 2 '2‘ g' E § Dofects: Type, inclinatior, thickness,
HEEHEE 512 BIE( 3[28|E 2 enesa nons|eul rovatness, i
ESTUARINE %o ML M VS
SEDIMENTS # 104/36kPa W |
(PUKETOKA £ 4o A
FORMATION) ] 1S
= - .
* 132/44kPa oy .
- 2 [P Mt 11
3 S8 I -
R < E i KA x =
X -
5, § ML -brown, erganic stained {ayer. -
. * 136/38kPa L. -
Sim 124 7 127
AR 5, -grey/green,
MRS |
 163/52kPa S -
Jou x ]
L ]
Efm| |o122/38kPa *
2|S 13 = -slightly clayey. 13
1% -occasional organic flecks. -
 163/70kPa 1 -
i i
N B
& —X : ; - -
= cﬁ% ® 58/t 0kPa L SAND, slightly silty, grey with shell pieces, 74 |
KAAWA FORMATION H SILT, grey, very compact.
= {JTP 3 .
= ]
BlE| |
b 26 x g
. 25/90mm " 15
J N>50 = « -weakly cemented. E
Rien = |
E .
£ .
= I -
x
16" 16
_4X x .
K= 4% .
o x
SE 4 J
- X -
T~ 17-5% 17—
Sl | 30 I
20/60mum x ]
N>100 . i |
= N 1 i
§ 8’ I x N
=5 1)
18" 18
_x x —
X
[+] Tox T
X
I 1 x .
X
£ i
o = ]
g|g ‘J[ 91 19
=T . ]
_x x .
odps I x 7]
S By 50/110mm X
i N>100 24 END OF BORENOLE AT i9.8Tm

BORELOG_TT 21061.003.GPF 04/12/03
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TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No: BHI4

Hole Location: Refer to Site Plan

sHEET....L.  oF 3
PROJECT: Waiouru Peninsula o SHI1 Link LOCATION: East Tamaki/Otahuhu JOB No: 21061
CO-ORDINATES miN DRILL TYPE: Edson MRA 260 HOLE STARTED: 14/10/03
m ORILL METHOD: R HOLE FINISHED: 15/10/03
RL. m - Rotary DRILLED BY:  Prodrill Ltd
DATUM DRILL FLUID: Water : LOGGED BY: LA CHECKED: AS
GEOLOGICAL ENGINEERING DESCRIPTION
GEQLOGICAL UNIT, o g z a SCIL DESCRIPTION
e} w =
GENERIC NAME, o 5 % =2 E o Soll fype, minos components, plasticity or
ORIGIN, § E o E . {."Eu E g £ parficla size, colour.
SANERAL COMPOSITION. E esTs z é % z|% 2 § éé 5 £ ROGK DESCRIPYION
3 g g /z g % é 8 & % substance:  Rock fype, particie size, colour,
% Hia “ Ejio H § QI El” a wmisar componenls.
1—3] ﬁ g E % a E g T E [ § & g Defects: Typa, Inchination, thickness,
o I @
213|848 212 B8] 3 (23|E 3lenettunach|s8 rosghness,Hing
TOPSOIL - 5, OL | M SH.T, organic.
FILL °8 8 ' % ML VSt SILT, clayey, light brown and yellow with
- * 124/46kPa <% o, gravels to 25mm.
§ us] d*_ﬂ
S|o| }e135/96kPa =, ’
. P 1
C Lo 1= ML SILT, clayey, dark yellow. B
L B3 3
) 2|s I | ]
- = 4= i
* 111/52kPa | 4 < —slightly clayey, light grey and yellow.
= |8 = 1
518
T 4 p—
ALLUVIUM - 2 St SILT, clayey, grey and yellow, 2
(PUKETOKA 8 - ;
FORMATION) =] I 3
B @
& :Q, [w] = -
% « 70/38kPa 4
= 3¢, 3
= = Rey L SAND, medium grained, grey.
3B
x
S|E| |e8026kra 4
3 x N ML Sk SILT, pumiceous, light grey.
i I
ESTUARINE s i STET, clayey, geey.
SEDIMENTS —|E s
-, | (PUKETOKA L
)| FORMATION) - $6128kPa T
2 e
) 8 -x>_x<
6-f _
J X
. * 104/30kPa -
S|m e
I=11=] 3 X
- ES
e 89/21kPa 4= ]
I 4 7 _;‘—X 7
= g 4% |
o b
= E X -with faint organic stain, B
* 104/26kPa | i
3=
I i
R =N
S|B) |e95r30iPa 8= 5]
St
M -organic stained with thin sandy iayers. e
e 111/30kPa )
£a
Si© PEAT, compressed, dark brown/black.
*101/28kPa o
e 1 |
| e 12si60kPa : JRA i
g e :
NZGD D: BH_65562 — 10 tyy
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NZGD ID: BH_65562

BOREHOLE No: BH14
Hole Location: Refer to Site Plan
SHEET....2.... OF...2 .
PROJECT: Waiouru Peninsula to SHI Link LOCATION: East Tamaki/Ctahubu JOB No: 21061
CO-ORDINATES mN DRILL TYPE: Edson MRA 260 HOLE STARTED: 14/10/03
mE DRILL METHOD: Rt HOLE FINISHED: 15/10/03
R.L. m i DRILLED BY:  Prodrill Ltd
DATUM DRILL FLUID:  Water LOGGED BY: LA CHECKED: AS
GEOLOGICAL ENGINEERING DESCRIPTION
GECLOGIGAL UNIT, o g E w g SOIL DESCRIPTION
GENERIC NAME, g gl Lz’ o 3 Soil fype. minar camponents, prasticity or
2 E P % '13 = E o paificle size, caleur.
ORIGIN, . = £ ‘5&4 5 228 |6 g
T3
MINERAL COMPOSITION, g — ® 3 } F Zla %gg & | rockoescrITION
a 8 . 3 5 g & % g % o E Suhstance:  Reck iype, particle size, colour,
g & % 8 ] L El e & 13 ;O: 5 i @ minor companents,
elwiwfz F4 g E E z a g g zZa Defects; Typs, inclination, thicknass,
2|18|0|3 z|3 Gl 8| 3 |28|E 3|ous28unth|anBE Taughness, fliog.
BESTUARINE “— |ML| M | V3t SILT, clayey, grey with organic stain.
SEDIMENTS s 102/28kPa S ]
(PUKETOKA 2l m 4.7 i
FORMATION) Slo e
— X _IML SILT, slightly clayey, slightiy sandy,
® 132/52kPa T * prey/areen, ]
_ ] 11—
) *.‘\ i 43 i
o . * 121/60kPa =
= m Te—. ]
2|0 == |
| = .
‘} » 141/58kPa il .
4 = —]
12 o oy, 12
& 4
' Siml |+ 11040kPa 1 :
Si0 -2 ]
= I
* 118/36kPa —x,_x ]
13- = 13
L b
* 124/38kPa -
§ m T B
=1 Q 4 x .
* 118/42kPa =
g ey J
14— = 14
-4 x —
» 133/46kPa X
£ 4X =" -green. 4
Sim | %
L SO % B
= -
& 145/58KkPa S -
e -
. 15 x,.)_( -with flecks of decomposed wood. 15
L J KAAWA FORMATION < ML H SILT, slightly sandy, grey, compact.
2l @l [sUTP I ™ -
< 3
S0 1 = 1
= kT
x
* vD SAND, slightly silty, weakly cemenied, grey
=] y M 16 ]
% E 10 with white.
%] _
20/85mm
- N=160 I3 i
fle
‘ =) il '
: 7 )
i
| -with very thin clay layers. B
I -
18
©ik N
SO
20/70mm H SILT, clayey, grey, weakly cemented. o]
N=100
Xlm
2|8 _
- -faint, organic stain. .

NZGD ID: BH_65562
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NZGD ID: BH_65562

NZGD

TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No: BH14

Hole Location: Refer to Site Plan

SHEET...2 . . oF. 3
PROJECT: Waiouru Peninsula to SHI Link LOCATION: East Tamaki/Otahuhu JOB No: 21061
CO-ORDINATES mN DRILL TYPE: Edson MRA 260 HOLE STARTED: 1410403
mE HOLE FINISHED: 15/10/03
DRILL METHOD: Rota:
RL. m ory DRILLED BY:  Prodrill Ltd
DATUM DRIEL FLUID:  Water LOGGED BY: LA CHECKED: A8
GECLOGICAL ENGINEERING DESCRIPTION
GEGLGGIGAL UNIT, L | g E g SOIL DESCRIPTION
GENERIC NAME, g ﬁ % g T Q Soll fype, miner composnents, plasticity ar
CRIGIN, E EE t [ ﬁ 'g E ?) 7 patticle size, colour,
> @ b & €
MINERAL COMPOSITION. i TESTS wl| 8 } 2 § e 518 E 216 *| rockoescremion
g 8 - 9 E " % % é g 8 E Subslance: Flr_:ck type, particle size, colaur,
9 " % g @ @ . ;_EEJ % i g = § i w mlnorcumpulnenls,
oflglujziz i 5 £l = 2|6 gid 2 Detects: Type, Incfination, thickness,
AHEEE HERR IE AR LN RISl oz e
£l5| | 21150mm L=
;";;65“"“ i END OF BOREHOLE AT 20.28m
T 32mm diameter UPVC standpipe installed
P
] in base of hole.
21— 21
22— 22—
23—
24—
25—
26— 26
27— 27
28— 28
20— 29—
30

“BH_ 65562

BORELOG TT 21061.903.GTF 04/12/03




NzZGD ID: BH_65570

TONKIN & TAYLOR LTD BOREHOLE No: BH103

Hole Location: Refer to Site Plag

BOREHOLE LOG

PROJECT: Waiouru Peninsula to SH1 Link LOCATION: East Tamaki/Otahuhu JOB No: 21061010
CO-ORDINATES  40.00 mN DRILL TYPE: Barge Mounted HOLE STARTED: 09/10/03
46.00 mE DRILL METHOD: Rota HOLE FINISHED: 09/10/03
R.L. 1.00 m i DRILLED BY:  Prodrill (Dave)
DATUM DRILL FLUID: Water LOGGED BY: DLR CHECKED:
GEOCLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, L | g t o 50IL DESCRIPTION
GENERIC NAME 2 & Q = 5 Sail inor components, plastc
) -4 E o oil bype, minar cempenents, plastcily or
g E [T 71 PPN - parlicla size, cafour,
ORIGIM, N 5 % E §luzd |16 E
MINERAL COMPOSTFION. E TESTS ® § ; z 3 g = %Eg g ~} ROCKDESCRIPTION
@ 8 _ 9 5 = 5%_ g T 5] g Substance:  Rock type, particle size, colour,
Q @lal, g _ El o z ¢ g Tl minar companents.
o E W Q % z E ,E § [ % g é 2 Defects: Type, Inctination, thickness,
AEHEEE 3ld B8 | 3 |2 8|E 3|enet ceethatBl roughnes, B
ESTUARINE MUJD - x_ CHY S S CLAY, soft, saturated, highly plastic, dark
ESTUARINE S8 i 1% | ML H \erey, many shells and shell fragments. F
SEDIMENTS = B F_ SILT, slightly clayey, hard, dark greenish
PUKETOKA ¢ UTP i e grey, hinly bedded.
FORMATION £lm <
g|° - + :
—0 15—
5 gl | 20 3 ]
= 2 : -
8§ for 40mim| & 3 D SAND, fine, saturated, light greenish grey,
N>50 3 weakly cemented.
-1 - becomes medium grained.
s + e
i 3 CLAY, hard, dark grey. i
-2 3 3.
L 1= _ Joint 70° Planar, Smooth, Tight, g .
Xl i T 1
slo i —
2l ® P Grades over 100mm to PEAT, silty,
=3 4 saturated, moderately plastic, dark brown. 4§
7N
B 5% i
N
i X - x'- ML SILT, slightly sandy, hard, dark brownish
- T grey with few shiny speckles. :
" 1z x - becomes sandy and dark greenish grey -
4 s x with shiny speckdes. 5
£ x
/ 8|8 i P
L 10
- - X .
%
X
B SR
e
-5 6
X|em B
S|€ -
—-6
i D SAND, fine to medium, saturated, dark grey -
| - with few shiny speckles.
3 H CLAY, silty, hiard, saturated, highly plastic, 4
- dark grey, o
g - .
R i _
i D SAND, fine to medium, saturated, dark B
r greenish grey with shiny speckles and shell T
.8 fragments throughout. 9 —
o | L .
| & 4
&
7] 7 i 1.
28 N=313 L i
: NZGD ID: BH 65570 . BORELGG_TT 21061.016GP} 04/12/03
| _




GD ID: BH_65570

TONKIN & TAYLOR LTD BOREHOLE No: BHI03

Hole Location: Refer to Site Plan

BOREHOLE LOG

PROJECT: Waiouru Peninsuia to SHI Link . LOCATION: East Tamaki/Otahubu JOB No: 21061.010
CO-ORDINATES  40.00 mN DRILL TYPE: Barge Mounted HOLE STARTED: 09/10/03
40.00 mE HOLE FINISHED: 09/10/03
DRILL METHOD: Rot
RL. 1.00 m H S DRILLED BY:  Prodrill (Dave)
DATUM DRILL FLUID: Water LOGGEDBY: DJLR CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
GECLOGICAL UNIT, ., 2 E “ 2 SOIL DESCRIPTICN
GENERIC NAME, g ﬁ % % E I+ Soil type, minor components, plasticity er
ORIGHN, § T r E =| @ % E é = patticie size, colour,
> @ S| ri E
MINERAL COMPOSITION. § TesTe o 5 } % F el E 2 :‘;’_, | rock pEscRPTION
P a ~| 8 g W Z % E :fé ] i Substance: Rock type, particle size, colour,
g8 ol @l E|l o g |z g EE|® o wtinar compenents.
o ’ﬁ_ w g = | & é T 2 |5 g a2 Dsfacts; Typo, inclination, thickness,
FAELE g 3 FF: Bl & | 32315 3 [onat8. onas|e880 roughness, ling.
=2 ==
KAAWA FORMATION U] SM MW { VD SANDSTONE, medium, moderately
- 4000 weathered, extremely weak, dark grey with
L 4000 red black and white flecks, many shell 4
28 50 for [30njm Tl fragments throughout, moderately thinly
S [ en - L
N>100 . bedded.
ERUEETES 11
i ] -Joint 65°, Curved, Rough, Tight. ]
Fle - - b
§ %’ RQD=100p4 | i E
12—
o\o o I T S .
& g RQD=85% | 4 -Joint40°, Planar, Rough, Parly open o
12 13— (0.5mm) 13
1 ) - very weak. ]
14
] L i
'% g’ ROQD = 100P%
1L
HW| H MUDSTONE, highly weathered, extremely
. ) weak to hard, light grey. k
i S MW | VD SANDSTONE, a5 10.2m, but medium to
ele B 3] coarse grained. b
gl RQD=90% 1 1 ]
-5 16 16—
: : oW - weak and slightly weathered. :
- shells no longer present. 17 -
o L . ]
§ g RQD =96% | |
L R - Joint25°, slightly curved, Rough, Tight. E
17 18 - Joint75°, Curved)} , Rough, Open (0.6mm) |8 —
2 L i - Joint 36°, Slightly Curved, Rough, Tight. -
é ol L 4 . - Joint 60°, Slightly Curved, Rough , Open 4
glg] | rep=70% | 1o (0.6mm) |
’— - artesian water flowing at 40 Umin. 154
— Joint 65°, Slightly Curved , Rough, Tight,
20

:NZGD IDTBH_85570 — BORELOG TT 21061.010.GPJ 0W12/03




NzZGD ID: BH_65570

TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No: BH103

Hole Location: Refer to Site Plag

PROJECT: Waiouru Peninsula to SHI Link LOCATION: East Tamaki/Otahuhu JOB No: 21061.040
CO-ORDINATES  40.00 mN DRILL TYPE: Barge Mounted HOLE STARTED: 05/10/03
40.00 mE HOLE FINISHED: 09/10/03
DRILL METHOD: Rota !
RL. 1.00m oty DRILLED BY:  Prodrill (Dave)
DATUM DRILL FEUID: Water LOGGED BY: DLR CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
GEGLOGICAL UNIT, o g x g SOIL DESCRIPTICN
GENERIC NAME, g: % % % z g Scil type, minor components, plastcity ar
QRIGIN, N s = E g ('1"? E ] ;_,7 i .E. parlicte size, colour.
k3 w
MINERAL COMPOSITION, é TESTS o 3 } % Ele =) 2 E £ ﬁ “1 RockDESCRIFTION
[0] 8 —_ 9 g e Z % g % 8 ﬂ] Substance:  Rock type, particla size, celour,
§ giglg @ — El o £ | % 8 Bcl® a miinor components.
I E ul 2 4 & ._E, E T 2 g [ g2 Detects: Type, inclinatiors, thickness,
HHEHE 3ld B8] 328k 3 emetunetifend ot e
2| 0
§ & RQD=90% | ]
20— END OF BOREHOLE AT 2Im
—~-21 22—
H-22 23— 23 -
.23 24
.24 25— 25—
—-25 26— 26—
—-26 27— 27
=27 28— 28—
—-28 29— 29 1
- 1 1
30

NzZGD ID: BH_65570
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JZGD ID: BH_65571

TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No: BHI04

Hole Locafion: Refer to Site Plan

sHEeT...l _oF. 3 .
PROJECT: Waiouru Peninsula to SHI Link LOCATION: East Tamaki/Otahuhu JOB No: 21061.010
CO-ORDINATES  60.00 mN DRILLTYPE: Edson MRA260 HOLE STARTED: 09/16/03
60.00 mE HOLE FINISHED: 1071003
DRILL METHOD: R ’
RL. 1,00 m otary DRILLED BY:  Prodsill (Ant)
DATUM DRILL FLUID: Water LOGGED BY: D.IL.R CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGIGAL UNIT, o g E ] SOIL DESCRIPTIGN
GENERIC NAME, uOJ & % % T Qg Soil type, minor compenents, plasticity or
ORIGIN, 2 £ r E =| do% é 2 particle size, colour,
> @ b el o E
MINERAL GOMPOSITION. ﬁ TESTS © & } % g e = %E s E ~| rockDEscRPTION
b 8 — 9 5 w Z g "E @ 8 ih Substance: Raock type, particle size, colour,
§ lal, @ Ei o i e E = a minar componanks,
5 g I'E E % %l E E g g E Q é g Defacta: Type, incﬁnau_on. thickness,
HEEEE 3l¢ 8] 5|3 |2 8|5 3ons®d cast|ohEH e e
Eagineered FELL - -'a"u GW | W [ TP GRAVEL, fine, some coarse sand, wet, dark
Ko = T eyish brown. 1
2| | Jo55% Breyish brown i
b ‘o d
2 i 1.5 ]
5ls I :
~0 1, 1
ESTUARINE/ALLUVIA[L Eim 2 _"_'X'— MH VSt SILT, minor coarse sand, very stiff, wei, |
SEDIMENTS - 29 B gk highly plastic, light greyish green. |
PUKETOKA : -
FORMATION I L SAND, very fine, wet, light grey with i
- orangey brawn streaks, thinly bedded. i
£l L1 a
2|C S VSt SILT, slightly sandy, very stiff, saturated,
r highly plastic, dark grey with minor shell b
[ fragments.
® 49/13kPa | ] St CLAY, silty, stiff, saturated, highly plastic,
<] dark grey.
2l m i Jis |
S|S| |estkea | -2 3—x 3
L it i
- Nl N
D — ® 57/11kPa i x— |
D SAND, coarse, silty, dark grey with rare
<im r T [\light preenish grey pebbles. 7
jg o -3 i SILT, sandy, hard, moderately plastic, dark 5 ]
i greyish green, thinky bedded. ]
s - . i
& | ay 1%
=)
i 19 L . A
20 N=39 4 5% . §—
) . dx ]
. . s
g1 - s 1
=g e L J .
X - becomes very sandy.
-3 D SAND, fime, very silty, satarated, 1ight o
- brewnish grey with minor shiny speckles, ]
L minor carbonacecus laminations, -
£l i i
[ ke
¥|@ N .
— -5 7]
L PEAT, sandy, saturated, not plastic, dark 4
3 blackish brown. |
—.7 VSt SILT, sandy, very stiff, saturated, highly =
Tlen B plastic, light brownish grey, rare i
% g carbonaceous particles.
L SILT, very sandy, very stiff, safurated, E
| - moderately plastic, light greenish grey with i
X shiny speckles.
L - low plasticity. -
® o B 1 x )
EN 2
ST 3 T % )
] 10w
D BA_©65571 BORELGG_TT 21061.010.GPJ 04/12/03



ZGD ID: BH_65571

TONKIN & TAYLOR LTD : ?REHOLE —
ole Location: Refer to Site an
BOREHOLE LOG e

PROJECT: Waiouru Peninsula to S8HI Link LOCATION: East Tamaki/Otahuhy JOB No: 21061.010
CO-ORDINATES  60.00 mN DRILLTYPE: Edson MRA260 HOLE STARTED: 09/10/03
60.00 mE HOLE FINISHED: 10/
. 10403
DRILL METHOD: Ro
RL. L00m ind DRILLED BY:  Prodrill (Anf)
DATUM DRILL FLUID: Water LOGGEDBY: DLR CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, S| 2 z g SOIL DESCRIPTION
GENERIC NAME, % EI % %.:I_: :u:‘ Seil type, minot components, plasticity or
ORIGIN, . >m‘ E % E g @%E % E particie size, colour,
o
MINERAL COMPOSITION, E TESTS o ] / &5 E %Eg :‘:’l ~|  rockoescrieTion
@ 8 = 9 g = % g 't a bl Substance:  Rock type, parficls siza, coleur,
§ . #lola, el E|l o I g g Hel® a miner components. ‘
% P -_E :Zyi g E E g a E g I Cafects; Type, inclination, thickness,
3 § s|b|g z 2 W g g g 8 E é onz93_.re88 E§§§ roughness, filing.
ESTUARINE/ALLUVIAL oMLY S VSt
SEDIMENTS - - S
PUKETOKA - i o
FORMATION i 4%
L dox
. J
—-10 11—, *
hY Rl | e
/ SiE * | MH - high plasticity.
[ o
3 ~ - very clayey.
3 NES
—-11 12—, ¢
- 4 X
%
| i X
o
| = x
,,O\° P xx - slightly sandy.
=4 i Tx -
—-12 13,
- - ’ ®
-
L Jx = MH H SILT, clayey, hard, saturated, highly plastic,
1 < light bluish grey with shiny speckles. ]
=
— —*j
P . X
KAAWA FORMATION el B W=7y CLAY, hard, savrated, highly plastic, dark
z|o i 1 grey, thinly bedded, minor carbonaceous
== - [ faminations.
.14 15— —
/ i T
2| o A
slE - T
15 16— |
.16 17 ]
e 4 4
] g|E oy
i X[ ML | MW SILTSTONE, moderatcly weathercd, 1
B Ix x extremely weak, dark grey, few
—-17 1845 % carboniaceous laminations.
| 4> X
x X
= ix® x
i i x
£l BEES
< (o - x x .
2| x X - Joiat 70°, Planar, Smooth, Tight,
-18 193 %
§ § 19 - 19.6m - sandy |
i ] o - Joint30°, Planar, Rough, Tight. |
B e x
l_ 4% X
B _: § th, Tight
x X - Joint40°, Pianar, Smooth, Tight. |
L x BORELOG_TT 21061 O10.GEF 04203

ZGD ID: BH_65571




D: BH_65571

BOREHOLE No: BH104
Hole Location: Refer to Site Plan
SHEET...2 .. OF.. .3
PRCJECT: Waiouru Peninsula to SHI1 Link LOCATION: East Tamaki/Otahuhu JOB No: 21061.010
CO-ORDINATES  60.00 mN DRILL TYPE: Edson MRA260 HOLE STARTED: 09/10/03
60.00 mE HOLE FINISHED; 10/10/03
LL METHOD: Rot:
RL. 1.00m DRILL METH otary DRILLED BY:  Prodrill (Ant)
DATUM DRILL FLUID: Water LOGGEDBY: ©DLR CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
GEQLOGICAL UNIT, i g E w % SOIL DESCRIPTION
GENERIC NAME, 3 5 % % 'IE Q Sof! type, minor components, plasticity or
ORIGIN, ; .J_: t E | g g E % T parfice size, colour,
b @ @
MINERAL COMPGSITION, ué TesTS 3 ; 2 é 2 & £ E =5 & ROCK DESCRIPTION
g 8 . g g w Z % 5 @ 8 E Substance; Rock type, patticte size, colour,
9 Etj RN ni El v i 4 g 5 il® a rinor components.
=1 EF;I o 9: % g £ & g a E 2 % ] Defocts: Type, Inclination, thickness,
AHEHE 312 2181|3355 3|oemsh .uashanly revahness, ini
o X XML MW H
Sl L dxox ]
g|& I ]
X X
L i § § - very weak, i
B X X
o - Joint 50°, Slightly Curved, Smooth, Tight.
Se 50 for Q0mm |20 21— 21—
i N>$00 - i END OF BOREHOLE AT 21.1m i
=21 22— 22
—-22 23 23—
—-23 24— 24
L 24 25 25~
~~25 26— 26—
—26 27 27 -
—27 28— 28
—-28 29— 29
30

[|D: BH_B65571 BORELOG TT ZI061.010.GFJ 04/12/03




R e
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NZGD ID: BH_65572

BOREHOLE No: BH105
Hole Location: Refer to Site Plan |7
sHEET... 1. oF..2 |
PROJECT: Waiouru Peninsula to SH1 Link LOCATION: East Tamaki/Otahuhu JOB No: 21061010
CG-ORBINATES 80.00 mN DRILL TYPE: Barge Mounted HOLE STARTED: 10/10/03 =
80.00 mE HOLE FINISHED: 10/10/03
DRILL METHOD: Rot: ’ )
RL. 1.00m oy DRULED BY:  Prodrill (Dave)
DATUM DRILL FLUID: Water LOGGED BY: DLR CHECKED: _
GEOLOGICAL ( ENGINEERING DESCRIPTION
GEGLOGICGAL UNIT, ' o g I g SOIL DESCRIPTION 2
GENERIC NAME, 2 & g & z | Sall type, minor components, plastiity or
ORIGIN, £ T E E P 1%% e § £ particla siza, colour. -
= w @ Ll ek E -
MINERAL COMPOSITICN. g TESTS o g } g § z > %EE’ E | ROCK DESCRIPTION
g 8 - g 5 w Z g 5 g O I Substance: Rock lyps, particle size, calour,
g 2lo © el El o L |k f_f I o miner components,
a ﬁ u 2 z gl E E F e E g &0 Defacts: Type, fnclination, thickaess, i
HHHEE 3ld 81813885 3 |oneth astnjuil R
ESTUARINE MUD CL S Vs CLAY, very soft, saturated, moderately
R - 1 plastic, dark grey, some shell layers. | g
[=3 =] E E
ESTUARINE . L L >< ML | W [VSVH SILT, sandy, very stiff to hard, wet, e
SEDIMENTS °8 g - i e moderate plasticity, light greenish grey with |
(PUKETOKA = M X minor datk greenish grey mottles, thinly
FORMATION) 0 " bedded. 1] E
- - SW MD SAND, fine, silty, wet, light greenish grey. i .
Sl
58 : 1
.1 2
i - miner fine gravel. 1
| 5 - -. _
L 4 ML VStH] SILT, sandy, very stiff, wet, light brownish i
o hinly bedded
©18133kPa | -2 3P grey, very thinly bedded.
3 N
2|8 i T
— - 45— CH CLAY, slightly silty, very stiff, wet, highly
| j S plastic, light Hluish grey, ]
1|
* 156/3%kPa | -3 4—F
i 1=
I
E — o
2|5 I x| - minor carbonaceous [aminations.
E — 4 544 Pt PEAT, silty, very stiff, wet, dark
. ) i dna brovm/black.
B ES
i X — | MEH SILT, clayey, very stiff, wet, highly plastic,
i i3 light greyish brown, minor carbonaceous
» - L particles,
L5 MD SAND, silty, wet, light greenish grey with
o B shiny speckles.
Rim 3
2|0
« TP |
® 89/33kPa = 6 St SILT, stiff to very stiff, wet, highly plastic,
i light greenish grey with shiny speckles. ]
. + F16/18kPa | TS
Slm
3|8 :
° 121722kPa | [=7 « becomes sandy.
- SILT, clayey, very stiff, saturated, highly
Slm | . plastic, light grey. _ ] _
KAAWA FORMATION S|0 MD SAND, fine to medium, silty, dark greyish
- green, minor shell fragments.
] e VD SANIDISTONE, medium, moderately
ol = r 1007 weathered, very weak to weak, dark green
% B 28 L 4000 with red and white flecks. Thin dark grey -1
22 for 45mip 0 ]

BORELOG_TT 21061.010.GPT 04/12/03 .
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NZGD ID: BH_65572

TONKIN & TAYLOR LTD
BOREHOLE LOG

BOREHOLE No: BH105

Hole Lacation: Refer to Site Plan

SHEET... 2. -oF 2

PROJECT: Waiouru Peninsuia to SH1 Link

LOCATION: East Tamaki/Otahuhu

JOB No: 21061.010

CO-ORDINATES 80.00 mNN
80.00 mE

R.L 1.00 m
DATUM

DRILL TYPE: Barge Mounted
DRILL METHOD: Rotary

DRILL FLUID: Water

HOLE STARTED: 10/10/03
HOLE FNISHED: 10/10/03
DRILLED BY: Prodrill (Dave)
LOGGEDBY: DLR CHECKED:

GEOQLOGICAL

ENGINEERING DESCRIPTION

GEQ;OGICAL UNIT,
GENERIC NAME,

ORIGIN,

MINERAL COMPOSITION.

FLUID LOSS
WATER

CORE RECOVERY
METHOD

CASING

TESTS

STRENGTH
(MPa)

NVEATHERING
STRENGTH/DENSITY

CLASSIFICATION
SHEAR STRENGTH
(kPz)
COMPRESSIVE

CLASSIFICATION SYMBOL
0
25
=4
09

SAMPLES
RL. (m)
GEPTH (m)

| GRAPHIC LOG
MOISTURE
CONDITION

258

SOIL DESCRIPTION

Solt typs, minor cempenents, plasticily or
particie size, colour,

ROCK DESCRIPTION

Substance:  Rock type, particle size, colour,
minar cempongits.

Defects: Type, Inclination, thickness,
raughnass, filling,

DEFECT SPACING
{mm)

250
1000
2000

KAAWA FORMATION

80%
HQ

90%
HO3

100%
HO3

N>100

RQD=0

ROD =20

ROD =0

E
5

SW

beds with red and white flecks, beds
oriented at many different angles up to 40°,
- 10 - 11m - recovered as medium gravel.

- dark grey with red, white and black flecks.
- 11 - 14m - many defects present.
Qrientations include 40%, 30°, 70°, 807, all
Slightly Curved, Rough, Open {0.6mm)

- Joint 70°, Stightly Curved, Rough, Tight,

- 12 - 14m - some coarse sand sized white
and pinky grey grains.

- minor fine gravel sized pebbles.

- Joint 80°, Slightly Curved, Rough, Open
(1mm)

- vein of calcite, 759, curved, 2mm thick,

H—

s
s

[
3]
e 5
'S

20

END OF BOREHOLE AT 14m

Piezometer installed. See sheet BH105P.

D BH 65572

BORELOG TT 21061.010.GPT 04/12/03




NZGD ID: BH_66227

. NEU L~ LEALD Z676011 B47082%
f \} HOLE ﬁ\

+ ) No.  DH-OC2
o M t PROJECT Otahuhu C Power Station
< eritec |
«raEoRaE STAEET, NEVHARKET FEATURE Foundalions LOCATION Hellaby Road CO-ORDINATES N 692100 E 308587
BOX 4241 PH 3781200 AUCKLAND
LOG OF DRILLMOLE ANGLE FROM HORIZONTAL 90° DIRECTION  N/A  ALCOLLAR  8.63m
DESCRIPTION OF CORE ) 5 | GORE |DEPTH] & . DEFECT DESCRIPTION PIEZOMETER | DRILL
5| ¥ 5 @ [Loss omo| S 19 = g OINTS, BEDDING, SEAMS, SHATTER, SHEAR ANO Lg'_,;EH 23
WEATHERING, RELATIVE STRENGTH. COLOUR, NAME, oW == w LFT o ow o CRUSH ZONES, FOLIATION, SCHISTOSITY- S 3
DEFECT TYPE, LTHOLOGICAL FEATURES o El 3 T £ {=° | atinde, spacing, continuity, reughness, infiling, atc.) % = E
ibedding, felliation. mineralogy, camant etc.), ﬁ % T [ E % % g g ¥
STRATIGRAPHIC UNIT EE I & SOIL DESCRIPTION
(cm) {consistency. relative density, water contenl, plasticity,
gpT | 332 w2z 0-100 R0, | TG goup symboleict 0100
[ fudoddugl
Fill Orange brown, CLAYEY SILT, moist, firm, HQTT
"""""""""""""" some volcanic GRAVEL clasts up to 10mm
L diam.
Fillf Reworked Ash o whils, motled grayish SANDY SILT,
some CLAY, firm to stiff, non-plastic, moist
1/2n N=3 some thin, brown organic zones, plastic SPT
HQTT
] Brown, dark orange SILTY SAND, minor
= | Fill - dredging, some CLAY inclusions, moist, firm 1o stiff,
u | estuarine sand and shell volcanic clasts up 1o 20mm, shell fragments
fragments, some inorganic
(wire, concrele slabs) 213 NaS I SPT |
material. woody malerial
grades to fine to medium SAND, medium HQTT
dense, moist, loose, soft to firm, minor
brown SILT inclusions
Congcrete slab
e Tube Sample Shelby
Tauranga Group Alluvium -j
2z N=3 -] Dark grey, SILT, some fine SAND, SPT
6—] occasional GRAVEL clasts 15mm, firm
kLT Light grey, greenish SANDY SILT, slightly HQTT
el organic
Pealy SILT 73 Dark brown CLAYEY SILT, organic, soft o
= firm, zone of peaty SILT
— Poor Recovery
- Tube Sample Shelby
8—
g oh/s N=6 Lo Grey SILT to fine SAND, moist, firm 1o stiff, SPT
g — el woedy malerial, mica
. o 3 . becomes peaty SILT, soft, wet, plastic, HOTT
‘5 Peaty SILT 9— . . . some coarse SAND
E = Tube Sample Shelby
] Dark grey, banded dark brown, peaty, HQTT
10— " organic SILT, thinly bedded, moist, plastic,
T ] 0 firm 1o stiff, some mica specks
Peaty SILT & "“ P
Tt
1/2/5 N=7 &) SPT
ke
g Sl HaTT
2 TR
= o
5 P Sk some thin SANDY layers
[ =T
] o, : .
§ o/ N=5 1 5 hecomes light grey CLAYEY SILT, with SPT
2—5 DRILLER WEATHERING RELATIVE STRENGTH Pi R LEGEN DRILLING METHOD
= PROJECT  2512002C
" Drilwel UW - Uwaatherad VS - Vary strong B omucurnnes RoJECT OB - 100mm Open Sarrel
z o Bty wostred S otutay srong Wl eorowmssen LoseED  BP HOTT | Na Trol Toba
g STARTED G mm:m’ﬂ'm“"' N FTER A DATE 1o//01 ggp : ZIQE'& E;l:\eelralion
% - AW - Resldually weathered ‘E’x . \é’:{,yl‘:;?;w“k SLOTTED SCREEN Test
I TRACED BP PERC - Percussion (air) Drillin,
,‘5 RC - RAeverse Circulation 51
of| FINISHED EXPLANATION . VANE SHEAR STRENGTHTEST | (cnven  THD Shalby - Tube Sampla
u SPTs bag sampled US?#; 5 peal't’.'lremoulded
- 1 irat
g|| e Fush Tuos Samples at SUOW - sunk under own weight | LENGTH  23m
j DRILL 7.7-8.2m Sst - S'arldslone Pilcon Miniature Shear Vana
£ 92-97m 2s1 - Sitistone CORE BOXES § DA No. Blade No.
UCS Sampie at .
Q Tractor 21.7-21.9m Factor.
B\ Hy0 levels 12./10-H3-Am se 1 o 2 |mseoemw )

NZGD ID: BH_66227




NZGD I} BH_66227
-

-

a HOLE =\
+ _ No.  DH-OC2
\;:( M erlte c PROJECT Otahuhu C Power Station
4P SEOHOE STREE, NERMARKET FEATURE Foundations  LQCATION Hellaby Road CO-ORDINATES N 692100 E 308587
BOX 4241 PH 3791200 AUCKLAND
LOG OF DRILLHOLE ANGLE FROM HORIZONTAL 00° DIRECTION  N/A  RLCOLLAR  8.63m
CESCRIPTION OF CORE o r |4 |CORE|DEPTH; & DEFECT DESCRIFTION FIEZOMETER | DRILL
¥ z| 4 B g [ess m b= 14 §f’—" (CINTS, BECDING, SEAMS. SHATTER, SHEAR AND WATER  Og
WEATHERING, RELATIVE STRENGTH, COLOUR, NAME, g | EZ w | LT C [GuE 8| CRUSHZONES. FOLIATION, SCHISTOSITY- LOSS =z
DEFECT TYPE, LITHOLOGICAL FEATURES QE | o | &, = Z |ZOEn| atinde, spating, contimuity, roughness, isfiling, etc.) % 2k
{badding, in\l‘:aljngﬂ:llprﬂalogy, cement alc.), g bl:-' 5 E g % g g g =
STRATIGRAPHI
= ] SOl DESCRIPTION
{om} {consisiency, fetative density, water content, plasticity,
SPT H % ws § 3 0-100 B%nm- grading. group symbol etc.) 0-100
N L [ L1
et crganic inclusions, stiff
Tauranga Group Alluvium o, = g Dark grey, banded dark brown, peaty, HATT
9 P .
13 —N , =&k organig SILT, thinly bedded, moist, plastic,
i firm to stiff, some mica specks
e
Greenish grey, fine to medium SAND, very .
HW Tamaki SANDSTONE,  4/6M10 % N=16 stiff, mica, some decomposed rootlets SPT
Greenish grey SILTSTONE 7
and fine SANDSTONE,
thinly to moderalgly thinly ?4 HOTT
bedded, minor ) becomes alternating SILT and fine to
carbonaceous material medium SAND layers, thinly bedded,
subhorizontal
245 // % N9 5PT
@ ]
% HOTT
7 SILT beds become moderately thin, very
? stiff to hard
possible bioturbation infilled with coarse
2214 N=6 SAND SPT
%
% nIie Greenish blue SANDY SILT, cccasional fine HATT
o | SW/MW Tamaki 1 i SAND, thinly bedded, some brown organic
£ | Sandstone, SANDY % J i banding
% | SILTSTONE with brown 7 % Jiit
2 | fine SANDSTONE in thin 7 427 Rl
& | beds, very weak 2me [ | A 50 Fid SPT
e / -
E I 7 # Dark grey, coarse SAND, homogencus, well HQTT
& | SW Coarse SANDSTONE, % cemented, massive
= | very weak to weak, some
britlle zones 7
7 %
becomes weak % 7
1950 j SFT
v
7 77
A\ | W AT
7
7 44
z
A
© w1
4 ;g HQTT
7 %7
4 %%
n
I %
5% - SILT bed, thir, subhorizontal
SILTSTONE, weak (A4 /ﬂ = '
18/50 d N>50 = SPT
233 End of Hole 2am
% .
E 24—
= |
a -
] ]
& 3
9 -
>z' DRILLER WEATHERING RELAYIVE STRENGTH PIEZOMETER LEGEND DRILLING METHOD
8 . ROJECT 25120 02C
: Dritwel gzvv E gmameug‘ - vz A‘ém stiong E DRILL CUTTINGS i gg_rr - 100mm IOpen Barrel
- weaathers - St -
% MW - M:)%al\;tely weatherad MS - MO‘:;?EIBW strang . BENTONITE SEAL LOGGED Be HOTT - ﬁg 1::&: ¥::g
1| STARTED HW - Highly weathered MW - Moderately weak FILTEA PACK PQTT - PQ Triple Tube
g CW - Complataly weathered W - Weak DATE 1071/01 SPT - Standard Penelration
T FW - Residually weatherad \éw :E:lrrye::al;waak aga SLOTTED SCREEM Teat
|| oot = TrACED  BP PERC - Percusslon (air} Drilling
X RC - Reverse Circulation
of| FINISHED EXPLANATION VANE SHEAR STRENGTHTEST | oer g Shelby - Tube Sample
w SPTs bag sampled 50/ 5 peakiremoulded
& Push Tube Samples at UTP - unable o peneirate
2 102/ 52 -6.7m SUOW - sunk under own weight | LENGTH  23m
§ DAILL 77-82m g:: ) gi?l::’:r‘ngne Pilcon Miniature Shoar Vane
T 9.2-9.7m - CORE BOXES §
| UCS Sample at :“c:c" Blada Ho.
raglor 21.7-25.9m actor.
E \ SHEET 2 OF 2 Vane Shear Srength per J
9 \ NZGS Guidsfine, /

NZGD ID: BH_66227
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