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Geotechnical Report, Northbrook Village, Wanaka GeoSolve ref: 200490
Northlake Investments Ltd August 2020



@ GEOSOLVE

EXCAVATION LOG

EXCAVATION NUMBER:

TP 1

PROJECT:|Northbrook Village
, g JOB NUMBER:|200490
LOCATION:|See Site Plan INCLINATION: VERTICAL
EASTING: mE EQUIPMENT:|8 T Excavator OPERATOR: Ethan
NORTHING: mN INFOMAP NO. COMPANY: Diverse Works
ELEVATION: m DIMENSIONS: HOLE STARTED: 7-Jun-17
METHOD: EXCAV. DATUM: HOLE FINISHED: 7-Jun-17
L
O]
<
o
0 o m,
£ S 3| @
o x o SCALA
T = 5 i
E SOIL / ROCK TYPE E DESCRIPTION It '<T: PENETROMETER
a = 3 2
o 5 2
2
o
o
O
TOPSOIL b  %Wd Dark brown, organic SILT. Silt is non-plastic. Moist.
0.2 »
LOESS H Brown, sandy SILT. Sand is fine to medium. Silt'is non-plastic. Firm.
. x -=4 Moist.
o7 X
COLLUVIUM :' ) ;5 Brown, silty GRAVEL. Gravel isfine te coarse. Silt isinon-plastic:
0.9 «87* By | oose. Moist.
OUTWASH GRAVEL]J. . Grey, sandy GRAVEL. Gravel is fine to coarse. Sand is,fine'to
5 coarse. Medium dense:;,Maist.
1.4 e 1
OUTWASH GRAVEL{. i Grey, bouldety sandy GRAVEL. Bouldets up to 500mm. Medium
5 dense. Moist.
oy=- D
!lﬁu.' .
e L
LR
o = g e
0250
21 i‘t?f_'.f: ;.ﬁ:
GLACIAL TILL 9 1] Grey, silty SANDwith some gravel. Sand is fine to medium. Silt is
" =] non-plastic. Medium dense. Moist.
()
(o))
©
2.9 . 8
OUTWASH GRAVEL] -_F.‘_. Grey, gravelly SAND and sandy GRAVEL. Sand is fine to coarse. @
"+-1 Gravel is fine to coarse. Medium dense. Moist. 2
8.2 I
OUTWASHSAND Grey, SAND and silty SAND. Sand is fine to coarse. Silt is non- v
3.3 plastic. Medium dense. Wet.

" Total Depth=3.3m

COMMENT:

Logged By: MDP

Checked Date:

Sheet: 1 0f1




@ GEOSOLVE

EXCAVATION LOG

EXCAVATION NUMBER:

TP 2

PROJECT:|Northbrook Village
JOB NUMBER:|200490
LOCATION:|See Site Plan INCLINATION: VERTICAL
EASTING: mE EQUIPMENT:|8 T Excavator OPERATOR: Ethan
NORTHING: mN INFOMAP NO. COMPANY: Diverse Works
ELEVATION: m DIMENSIONS: HOLE STARTED: 7-Jun-17
METHOD: EXCAV. DATUM: HOLE FINISHED: 7-Jun-17
L
Q
<C
o
O} o HJJ
g S s\ 2
T o o o SCALA
E SOIL / ROCK TYPE E DESCRIPTION 8 '<7: PENETROMETER
: : 2|
© z
2
o
o
)
TOPSOIL Dark brown, organic SILT with rootlets and sandy SILT; Siltis
nonplastic. Moist.
0.4
OUTWASH GRAVEL]J. Grey, cobbly sandy GRAVEL. Cobbles to150mm. Sand is
predominantly medium to coarse. Gravelds fine to coarse. Medium
dense. Moist.
1.8
GLACIAL TILL Grey/brown, silty'SAND with'some gravel. Sand is fine to medium.
Silt is non-plastic. Medium,dense. Moist.
2.7
GLACIAL TILL Grey, gravelly silty SAND with minor boulders. Gravel is fine to
coarse. Sand is fine to medium. Boulders to 250mm. Silt is non-
plastic. Medium dense. Moist.
wl
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Total Depth=3.5m
COMMENT: Logged By: MDP

Checked Date:

Sheet: 1 0of 1




@ GEOSOLVE

EXCAVATION LOG

EXCAVATION NUMBER:

TP 3

PROJECT:|Northbrook Village

JOB NUMBER:{200490

LOCATION:|See Site Plan INCLINATION: VERTICAL
EASTING: mE EQUIPMENT:|8 T Excavator OPERATOR: Ethan
NORTHING: mN INFOMAP NO. COMPANY: Diverse Works
ELEVATION: m DIMENSIONS: HOLE STARTED: 7-Jun-17
METHOD: EXCAV. DATUM: HOLE FINISHED: 7-Jun-17
Ll
Q
<
o
o o o
g g é g SCALA
I = 5 i
= SOIL / ROCK TYPE T DESCRIPTION o '<7: PENETROMETER
3 2 2 | £
G = >
2
o
o
)
UNCONTROLLED ? ; E Brownish grey, sandy GRAVEL. Sand is fine to coarse. Gravelkis fine
FILL ﬁ.'l'.fl: ‘Q' to coarse. Loose. Moist.
TR
0.4 A
OUTWASH GRAVEL]J. . Grey, cobbly sandy GRAVEL with minor boulders. Sand is
predominantly medium to coarse. Gravelds fine to coarse. Boulders
to 500mm. Medium dense. Moist.
15
GLACIAL TILL Brownish grey, silty SANDMwith'some gravel. Sand is fine to
medium, Siltis non-plastic: Medium<dense. Moist.
3.5
GLACIAL TILL Grey, silty gravelly SAND. Sand is fine to medium. Gravel is fine to w
coarse. Silt is non-plastic. Medium dense. Moist. 2
f
Ll
(%]
4.0 %
Total Depth=4 m
COMMENT: Logged By: MDP

Checked Date:

Sheet: 1 0of 1




@ GEOSOLVE

EXCAVATION LOG

EXCAVATION NUMBER:

TP 4

PROJECT:|Northbrook Village
JOB NUMBER:|200490
LOCATION:|See Site Plan INCLINATION: VERTICAL
EASTING: mE EQUIPMENT:|8 T Excavator OPERATOR: Ethan
NORTHING: mN INFOMAP NO. COMPANY: Diverse Works
ELEVATION: m DIMENSIONS: HOLE STARTED: 7-Jun-17
METHOD: EXCAV. DATUM: HOLE FINISHED: 7-Jun-17
L
Q
<
o
0 o m,
£ S 3| @
T o o o SCALA
= SOIL / ROCK TYPE T DESCRIPTION 8 E PENETROMETER
a = 3 =
& = 2
>
o
x
)
TOPSOIL e %Wd Dark brown, organic SILT with roots. Silt is non-plastic. Moists
X
0.3
COLLUVIUM 3 Brown, gravelly SILT with some sand. Gravel is fineto coarse. Silt is
E . ) - -
o 4 "y non-plastic. Firm. Moist.
D X
0.7 a
GLACIAL TILL ::.'.:-\. Grey, silty SAND with some gravel. Sand is fine to medium. Silt,i$
__- non-plastic. Medium dense. Moist.
L
G}
<
o
L
L
n
3.8 i %
Total Depth =3.8 m
COMMENT: Logged By: MDP

Checked Date:

Sheet: 1 0of 1




@ GEOSOLVE

EXCAVATION LOG

EXCAVATION NUMBER:

TP 5

PROJECT:|Northbrook Village
JOB NUMBER:|200490
LOCATION:|See Site Plan INCLINATION: VERTICAL
EASTING: mE EQUIPMENT:|8 T Excavator OPERATOR: Ethan
NORTHING: mN INFOMAP NO. COMPANY: Diverse Works
ELEVATION: m DIMENSIONS: HOLE STARTED: 7-Jun-17
METHOD: EXCAV. DATUM: HOLE FINISHED: 7-Jun-17
Ll
Q
<
o
o o o
£ S 3| @
T o [ o SCALA
= SOIL / ROCK TYPE T DESCRIPTION 8 E PENETROMETER
a = 3 =
& = 2
>
o
x
)
TOPSOIL e %Wd Dark brown, organic SILT with roots. Silt is non-plastic. Moists
X
0.3
COLLUVIUM 3 Brown, gravelly SILT with some sand. Gravel is fineto coarse. Silt is
[ [ - ic. Fi i
o 4 "y non-plastic. Firm. Moist.
D X
0.7 a
GLACIAL TILL ::.'.:-\. Grey, silty SAND with some gravel. Sand is fine to medium. Silt;i$
__- non-plastic. Medium dense. Moist.
3.0 i}
GLACIAL TILL Grey, gravelly silty SAND. Gravel is fine to coarse. Sand is fine to 2
medium. Silt is non-plastic. Medium dense. Moist. %
n
3.4 - 2
Total Depth =3.4m
COMMENT: Logged By: MDP
Checked Date:
Sheet: 1 0f 1




@ GEOSOLVE

EXCAVATION LOG

EXCAVATION NUMBER:

TP 6

PROJECT:|Northbrook Village
JOB NUMBER:|200490
LOCATION:|See Site Plan INCLINATION: VERTICAL
EASTING: mE EQUIPMENT:|8 T Excavator OPERATOR: Ethan
NORTHING: mN INFOMAP NO. COMPANY: Diverse Works
ELEVATION: m DIMENSIONS: HOLE STARTED: 7-Jun-17
METHOD: EXCAV. DATUM: HOLE FINISHED: 7-Jun-17
L
Q
<
o
0 o m,
E S a f:
T o o @ SCALA
E SOIL / ROCK TYPE E DESCRIPTION 8 '<7: PENETROMETER
: : 2|
© z
2
o
o
)
TOPSOIL bt  %Wd  Organic SILT. Silt is non-plastic. Moist.
0.2 »
COLLUVIUM Hh Brown, sandy SILT with some gravel. Sand is fine to coarse. Silt is
-« ¥ .1 non-plastic. Firm. Moist.
0.7
GLACIAL TILL Grey, silty SAND with some gravel. Sand is fine to medium. Siltis
non-plastic. Medium dense. Moist;
wl
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Total Depth=3.3 m
COMMENT: Logged By: MDP

Checked Date:

Sheet: 10f1




@ GEOSOLVE

EXCAVATION LOG

EXCAVATION NUMBER:

TP 7

PROJECT:|Northbrook Village
JOB NUMBER:|200490
LOCATION:|See Site Plan INCLINATION: VERTICAL
EASTING: mE EQUIPMENT:|8 T Excavator OPERATOR: Ethan
NORTHING: mN INFOMAP NO. COMPANY: Diverse Works
ELEVATION: m DIMENSIONS: HOLE STARTED: 7-Jun-17
METHOD: EXCAV. DATUM: HOLE FINISHED: 7-Jun-17
L
Q
<
o
0 o m,
E S a\l )
T o o o SCALA
E SOIL / ROCK TYPE T DESCRIPTION 8 E PENETROMETER
: : 2|
© z
>
o
x
)
TOPSOIL b  %Wd Dark brown, organic SILT. Silt is non-plastic. Moist.
X
0.3
COLLUVIUM Li HE Ii Brown, sandy SILT with some gravel and schist clasts. Sand is fine
. x -+J to coarse. Schist to 700mm. Silt is non-plastic. Firm. Moist.
1.1
GLACIAL TILL Grey, silty SAND, with some gravel. Sand is fine'te medium. Silt is
non-plastic. Medium dense. Moist.
L
G}
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o
L
L
n
3.0 %
Total Depth =3 m
COMMENT: Logged By: MDP

Checked Date:

Sheet: 1 0of 1




GEOSOLVE  EXCAVATION LOG

GeoSolve Ltd

EXCAVATION NUMBER:

TP 8

PROJECT: Northbrook Village

Job Number: 200490

LOCATION: See Site Plan [ Inclination: VERTICAL Direction:
EASTING: mE EQUIPMENT: 20 tonne digger OPERATOR: Sandy
NORTHING: mN INFOMAP NO. COMPANY: Civil Construetion
ELEVATION: m DIMENSIONS: HOLE STARTED: 19-Jan-17%
METHOD: EXCAV. DATUM: HOLE FINISHED: 19-Jan-17
GEOLOGICAL
w
z | 2
o | =
< & = 8 o SOIL / ROCK\TYPE, ORIGIN
E = E 3 SOIL / ROCK CLASSIFICATION, PLASTICITY OR £ MINERAL COMPO’SITION ’
"£ ,'-'_J ,:'_: I PARTICLE SIZE CHARACTERISTICS, COLOUR, 8 DEFECTS: STRUCTURE '
a %’: & % WEATHERING, SECONDARY AND MINOR COMPONENTS & ! '
< 3 a o 2 FORMATION
3|3 ° =
(7] (@]
o
]
Dark brown, organic SILT with roots. TOPSOIL
0.6
Brown to grey, SILT with rootlet voids. Non-plastic. Stiff. Massive. LOESS
B
o
=
1.4
Brownish grey, sandy GRAVEL with minor coebbles & rare baulders:.Gravel is fine to OUTWASH GRAVEL
coarse. Sand is medium to coarse. Boulders maximum size;300mm, Medium dense.
Bedded.
B
o
=
E 3.0
™ Brownish grey, sandy GRAVEL with mihercobbles & a trace of silt. Sand is fine to OUTWASH GRAVEL
® coarsexGravel is fine to coarseaMedium dense. Bedded. -
S z
s =
[9)
[
@ 3.9
g Brown to grey, sandy SILT with minor gravel. Sand is fine. Gravel is fine to medium. GLACIAL TILL
Non-plastic. Stiff. Massive to bedded.
B
o
=
5.0

Total Depth =5 m

COMMENT: Minor.collapse in upper outwash gravel unit. Ground water - minor perched seepage at 3.9m

Logged By: GSH/JH

along top of till (northern end of pit).

Checked Date:

Sheet: 1 0of 1




GEOSOLVE

EXCAVATION LOG

GeoSolve Ltd

EXCAVATION NUMBER:

TP 9

PROJECT: Northbrook Village Job Number: 200490
LOCATION: See Site Plan [ Inclination: VERTICAL Direction:
EASTING: mE EQUIPMENT: 20 tonne digger OPERATOR: Sandy
NORTHING: mN INFOMAP NO. COMPANY: Civil Construction
ELEVATION: m DIMENSIONS: HOLE STARTED: 19-Jan-17%
METHOD: EXCAV. DATUM: HOLE FINISHED: 19-Jan-17
GEOLOGICAL
w
z | 2
o | =
< & = 8 o SOIL / ROCK\TYPE, ORIGIN
E = E 3 SOIL / ROCK CLASSIFICATION, PLASTICITY OR £ MINERAL COMPO’SITION ’
"£ ,'-'_J ,:'_: I PARTICLE SIZE CHARACTERISTICS, COLOUR, 8 DEFECTS: STRUCTURE '
a %’: & % WEATHERING, SECONDARY AND MINOR COMPONENTS & ! '
< 3 a o 2 FORMATION
3|3 ° =
(7] (@]
o
]
Black, organic SILT. TOPSOIL
1S
™ Brown, silty SAND. Medium dense. Massive. LOESS
- -
® 2
[
g
< Brownish grey, SAND with some silt. Sand is finé to medium. Medium.dense. £ |LOESS
Q . 2
%] Massive 3
» Grey, SILT. Non-plastic. Very stiff.\Weakly laminated. POND SEDIMENT
g
=
Brown to grey, sandy GRAVEL. Gravel is fine to medium. Sand is fine to coarse. OUTWASH GRAVEL
Medium dense. Bedded.
B
o
=
Brown to grey, SAND. Sandis fine'to medium. Medium dense. Bedded. g |OUTWASH SAND
Brown to grey, interbedded SAND & sandy GRAVEL. Sand is fine to medium. Gravel - OUTWASH SAND/GRAVEL
is‘fine to mediumyMedium dense. Bedded. -g
=
Brown to_grey,sandy GRAVEL with minor cobbles. Sand is medium to coarse. Gravel - OUTWASH GRAVEL
is fine_to coarsemMedium dense. Bedded. -g
=
TotalDepth"= 4.8 m
COMMENT: Test pit\walls collapsing. Minor seepage at 1.3m. Logged By: GSH/JH
Checked Date:
Sheet: 1 0of 1




GEOSOLVE

GeoSolve Ltd
EXCAVATION LOG

EXCAVATION NUMBER:

TP 10

PROJECT: Northbrook Village

Job Number: 200490

NO SEEPAGE

6.2

LOCATION: See Site Plan [ Inclination: VERTICAL Direction:
EASTING: mE EQUIPMENT: 20 tonne digger OPERATOR: Sandy
NORTHING: mN INFOMAP NO. COMPANY: Civil Construction
ELEVATION: m DIMENSIONS: HOLE STARTED: 1-Feb-17
METHOD: EXCAV. DATUM: HOLE FINISHED: 1-Feb-17
GEOLOGICAL
w
| g
o | i =
5 & = 8 o SOIL / ROCK\TYPE, ORIGIN
E = E 3 SOIL / ROCK CLASSIFICATION, PLASTICITY OR £ MINERAL COMPO’SITION ’
"£ ,'-'_J ,:'_: I PARTICLE SIZE CHARACTERISTICS, COLOUR, 8 DEFECTS: STRUCTURE '
a %’: & % WEATHERING, SECONDARY AND MINOR COMPONENTS & ! '
< |2 a & ._ FORMATION
= |z © <
3|0
o
]
o W Dark brown, organic SILT with roots. B [TOPSOIL
0.3 ~ 2
:’ \ : Brown, silty GRAVEL with some boulders. Gravel is fine to coarse. Boulders max. size - GLACIAL TILL
Q.':E; g 700mm. Medium dense. Massive. -g
5 =
0.9 '
Grey, SAND. Sand is fine. Medium dense. Bedded. 2 OUTWASH SAND
S
1.4 =
Grey, SAND with minor boulders. Sand.is medium to coarse. Boulders max. size - OUTWASH SAND
300mm. Medium dense. Bedded. 2
=
2.0
Brown, sandy GRAVEL with.minor silt. Sand is medium\to coarse. Gravel is fine to OUTWASH GRAVEL
coarse. Medium dense. Bedded.
B
o
=
3.8
Grey, sandy GRAVEL. Sand is fine to coarse. Gravel is fine to coarse. Medium dense. g OUTWASH GRAVEL
41 Bedded p=
Grey, sandy/GRAVEL. Sand is fine to coarse. Gravel is fine to medium. Medium OUTWASH GRAVEL
dense. Bedded. -
@
o
=
5.0
5.2 Grey, gravelly SAND. Sand is fine to medium. Gravel is fine. Medium dense. Bedded. [ £ |[OUTWASH SAND
Grey, sandy GRAVEL. Sand is fine to medium. Gravel is fine to medium. Medium OUTWASH GRAVEL
dense. Bedded.
B
o
=

Total Depth = 6.2 m

COMMENT:

Logged By: GSH/JH

Checked Date:

Sheet: 1 0of 1




GEOSOLVE

GeoSolve Ltd
EXCAVATION LOG

EXCAVATION NUMBER:

TP 11

PROJECT: Northbrook Village Job Number: 200490
LOCATION: See Site Plan [ Inclination: VERTICAL Direction:
EASTING: mE EQUIPMENT: 20 tonne digger OPERATOR: Sandy
NORTHING: mN INFOMAP NO. COMPANY: Civil Construetion
ELEVATION: m DIMENSIONS: HOLE STARTED: 1-Feb-17
METHOD: EXCAV. DATUM: HOLE FINISHED: 1-Feb-17
GEOLOGICAL
w
z | 2
o & =
5 & = 8 o SOIL / ROCK\TYPE, ORIGIN
E = E 3 SOIL / ROCK CLASSIFICATION, PLASTICITY OR £ MINERAL COMPO’SITION ’
"£ ,'-'_J ,:'_: I PARTICLE SIZE CHARACTERISTICS, COLOUR, 8 DEFECTS: STRUCTURE '
a %’: & % WEATHERING, SECONDARY AND MINOR COMPONENTS & ! '
< A o o 2 FORMATION
3|3 ° =
(7] (@]
o
]
W W Brown, organic SILT with rootlets. B [TOPSOIL
0.3 ~ 2
:’ ’ : Brown, GRAVEL. Gravel is fine to coarse. Medium dense. Bedded. OUTWASH GRAVEL
AN =
1.1 .-ﬂg_':’! -
a .:E Grey/brown, sandy GRAVEL. Sand is fine to coarse. Gravel isfine to coarse. Medium OUTWASH GRAVEL
. dense. Bedded.
B
o
=
Grey, gravelly SAND. Sand is fine. Gravel is fine to medium. Medium dense. Bedded. | % |OUTWASH SAND
2
Grey, sandy GRAVEL. Sand is‘medium to coarse. Gravel is fine to coarse. Medium OUTWASH GRAVEL
dense. Bedded: 2
°
=
Brown, dgravelly silty SAND. Gravel is fine to medium. Sand is fine to coarse. Medium GLACIAL TILL
dense. Massive.
B
o
=
w
o
<
o
L
L
w
o
= ..
Total Depth = 6.4 m
COMMENT: Logged By: GSH/JH

Checked Date:

Sheet: 1 0of 1




GEOSOLVE

GeoSolve Ltd
EXCAVATION LOG

EXCAVATION NUMBER:

TP 12

PROJECT: Northbrook Village

Job Number: 200490

LOCATION: See Site Plan [ Inclination: VERTICAL Direction:
EASTING: mE EQUIPMENT: 20 tonne digger OPERATOR: Sandy
NORTHING: mN INFOMAP NO. COMPANY: Civil Construction
ELEVATION: m DIMENSIONS: HOLE STARTED: 1-Feb-17
METHOD: EXCAV. DATUM: HOLE FINISHED: 1-Feb-17
GEOLOGICAL
w
z | 2
o | =
< & = 8 o SOIL / ROCK\TYPE, ORIGIN
E = E 3 SOIL / ROCK CLASSIFICATION, PLASTICITY OR £ MINERAL COMPO’SITION ’
"£ ,'-'_J ,:'_: I PARTICLE SIZE CHARACTERISTICS, COLOUR, 8 DEFECTS: STRUCTURE '
a %’: & % WEATHERING, SECONDARY AND MINOR COMPONENTS & ! '
< 3 a o 2 FORMATION
2|3 ° =
(7] (@]
o
]
Dark brown, organic SILT with rootlets. g TOPSOIL
=
Brown, SILT with rootlet voids. Non-plastic. Stiff. Massive. g LOESS
=
Brown, sandy GRAVEL with minor cobbles. Sand.is fine to coarse. Gravel issfine to OUTWASH GRAVEL
coarse. Medium dense. Bedded. =
b=
LCrone SAND Cand ic fin Maodiiim Roddadd OLITAAQLL CANID
Grey, sandy GRAVEL with minor bouldersgSand is fine to coarse. Gravel is fine to OUTWASH GRAVEL
coarse. Boulders max. size 300mm. Medium dense. Bedded.
B
o
=
Grey, SAND."Sand is*fine to medium. Medium dense. Bedded. § OUTWASH SAND
Grey, sandy:GRAVEL. Sand is fine to coarse. Gravel is fine to coarse. Medium dense. - OUTWASH GRAVEL
Bedded. g
Brown to grey, SILT with thin silty sand & sand beds. Sand is fine. Non-plastic. Firm. - OUTWASH SILT
Laminated. 2
=
Grey, sandy GRAVEL. Sand is medium to coarse. Gravel is fine to coarse. Medium OUTWASH GRAVEL
dense. Bedded. 2
°
=
Lu,
4 Grey, SAND. Sand is fine to medium. Medium dense. Bedded. OUTWASH SAND
i B
3 b=
o
= 2
Total Depth =7 m
COMMENT: Logged By: GSH/JH

Checked Date:

Sheet: 1 0of 1




@ GEOSOLVE

EXCAVATION LOG

EXCAVATION NUMBER:

TP 13

PROJECT: | Northbrook Village
g JOB NUMBER: | 200490
LOCATION: INCLINATION:

EASTING: mE EQUIPMENT:|35 T Excavator OPERATOR: Matiu
NORTHING: mN INFOMAP NO. COMPANY:| Civil Construction
ELEVATION: m DIMENSIONS: HOLE STARTED: 8-Apr-19

METHOD: EXCAV. DATUM: HOLE FINISHED: 8-Apr-19

L
o
<
o
o o o
E = = p
o @ @ SCALA
T = o i
E SOIL / ROCK TYPE E DESCRIPTION < '<T: PENETROMETER
3 : 3 | =
o > z
S
o
o
0)
TOPSOIL Dark brown, organic SILT with rootlets. Silt is non-plastic.‘Bry to
03 moist.
COLLUVIUM Light brown, silty SAND with minor gravel and trace rootlets. Sand
is fine to medium. Silt is non-plastic. Logse to medium dense.
0.7 Massive. Dry to moist.
GLACIAL TILL Light grey, silty SAND with some,to minor gravel and trace cobbles
and boulders. Sand is fine to‘medium. Boulders up to 200 mm. Silt
is non-plastic. Medium dense. Massive. Dry to moist.
3.0
GLACIAL TILLE Light grey, silty gravelly SAND. Sand is fine to medium. Gravel is
fine to coarse and sub-rounded to sub-angular. Silt is non-plastic.
Medium dense. Massive. Dry to moist.
Ll
G}
<
o
L
Ll
n
4.0 ; e
Total Depth=4m
COMMENT: Logged By: MDP

Checked Date:

Sheet: 10f1




@ GEOSOLVE

EXCAVATION LOG

EXCAVATION NUMBER:

TP 14

PROJECT: | Northbrook Village
JOB NUMBER: | 200490
LOCATION: INCLINATION:

EASTING: mE EQUIPMENT:|35 T Excavator OPERATOR: Matiu
NORTHING: mN INFOMAP NO. COMPANY:| Civil Construction
ELEVATION: m DIMENSIONS: HOLE STARTED: 8-Apr-19

METHOD: EXCAV. DATUM: HOLE FINISHED: 8-Apr-19

L
o
<
o
o o o
E S 3 A
< O & x SCALA
E SOIL / ROCK TYPE E DESCRIPTION 2,9) 2 PENETROMETER
3 s 3 | 2
o > z
)
o
@
10
TOPSOIL et %d Dark brown, organic SILT with rootlets. Silt is non-plastic.'Moist.
0.3 x
COLLUVIUM de o] Light brown, silty gravelly SAND. Sand is fine to coarse. Gravel is
il fine to coarse and sub-rounded to sub-angular. Loose to mediupt
07 2] dense. Massive. Dry to moist.
GLACIAL TILL _-=‘:.':_~ Grey, silty SAND with minor gravel’anditrace cobbles and boulders.
__."- Sand is fine to medium. Silt isypon=plastic. Medium dense.
Massive. Dry to moist.
L
Q
<
o
L
L
(9]
4.4 HN %
Total Depth=4.4m
COMMENT: Logged By: MDP

Checked Date:

Sheet: 10f1




*IRILEY

@ CONSULTANTS

Engineers and Geologists

Riley Consultants Ltd
395 Madras Street

Christchurch

Tel: +643 379 4402

Fax: +643 379 4403

INSPECTION PIT LOG

og RILEY CHCH TP 15832 NORTHLAKE DEVELOPMENT TP.GPJ <<DrawingFle>> 23/12/2015 11:32 Produced by gINT Professional

RILEY AGS 3_1NZLIB 13.GLB L

Project: Location: Hole position: No.:
Northlake Devolpment Wanaka, Otago Refer to site plan.
No.: Start Date: 01-12-15 | Ground Level (m LINZ): | Co-Ordinates (NZTM2000): TPO1
15832 Finish Date: 01-12-15 328.30 E 375,644 N 806,938
Client: Hole Depth: Sheet:
Northlake Investments Ltd 3.10m 1, of 1
SN| E Geological Description o| 2 . 5l o
82| T 9 P 2| & |FiedStrength Defect Description 52 )
S £ i . es!
Geotech . orientation, spacing, s| E
2 E § (Mﬁm&m;zeetfm m:h'c:fl slrf'gm\ation : § g Soil n;| Rock M(?::m,pemmm 1 ; (,"5
+22830 |ommmmn Bl g oo e ©
+328.15" 0.15 SILT with some sand and minor rootlets <1mm; brown. Dry; L_’ B
C non-plastic; sand, fine. (TOPSOIL) % 1 |
+327.97  0.33 x X d
L SILT with some sand and trace gravel; light yellowish brown. (%, | Vb= UTP kP2 -
B Dry; slightly plastic (when wet); hard; sand, fine; gravel, fine; X A |
su nded to subangular; schist and quartz. Q
L (LOESS/LOESS-COLLUVIUM) 2 o i
: £2 ]
- Sitty fine to coarse GRAVEL with some sand; light brown. Mg 1
i Gravel, subrounded to subangular, schistand quartz; sand, | - i
fine to medium. (GLACIAL OUTWASH) 5 bo)
i 1.10m - 1.80m Grades to cobbley GRAVEL with some sand; Q-' T
- grey. Sand, medium to coarse. g)oc E
L y i
L 6 o N ]
L s 0. i
L g = [N i
: WL
L ba) ; _
+326.50] 1.8 9¢|| | 'Ill"'fl .
{o} )
- SILT with some gravel and sand; greyish brown. Moist; AL ! : ) 4 R
| 5 slightly plastic; dilatant; sand, fine to medium; gravel, fineto X _ : i
coarse, sub rounded to subangular, schist and quartz. X N )
3 (GLACIAL TILL) ox | | 1
[ ] :
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S S N O O A 1:500
Shoring/Support: ® Small Disturbed Sa Remarks
Stability: Stable 0] Carce Disturbog Sampi GROUNDWATER | X | None
42 B ui0 Undisturbed Sample D Slow Seep (depth )
§  Permeability Test D Recid in#
A ¥ Clegg Hammer; test repetitions (IV) pid Inflow  (depth )
N T v Insitu Vane Shear Strength (kPa) | PIT TERMINATED DUE TO:
Ol f PP e [] Taretdeptn [ ] cotepse
C Y Scala Penetrometer - blows/50mm D Refusal [:] Machine limit
All dimensions in metres | Contractor: Rig/Plant Used: Logged by:| Checked by:
Scale 1:30 Machine Excavator (20 tonne) SJB
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Project: Location: Hole position: No.:
Northlake Devolpment Wanaka, Otago Refer to site plan.
No.: Start Date: 01-12-15 | Ground Level (m LINZ): | Co-Ordinates (NZTM2000): TPO2
15832 Finish Date: 01-12-15 328.70 E 375,692 N 806,907
Client: Hole Depth: Sheet:
Northlake Investments Ltd 3.00m 1, of 1
SN| E Geological Description o| 2 . 5l o
82| T 9 P 2| & |FiedStrength Defect Description 52 )
S £ i . es!
refel Geotechnical and I orientation, spacing, s| E
2E é‘ ¢ Infommaton shoot for further imformation §’ § Sail n;| Rock roughpase: peraRionos avs ; 3
\328.70 g32233 | 28502 0 o0 g o) ©
T,
3 SILT with some sand and minor rootlets <1mm; brown. Dry; l ’ b
+328.47| 0.23| non-plastic; sand, fine. (TOPSOIL) [z - 3\ |
C X « P=187kPa |
X R=22 kPa
- SILT with some sand and trace gravel; light yellowish brown. (X i
Dry; slightly plastic (when wet); very stiff; sand, fine, gravel, x
I o Tl S o ]
L ne. p
- | Sity sandy fine to coarse GRAVEL; light brown. Dry; gravel, . y -
i subrounded to subangular, schist and quartz; sand, fine to LT i
‘\ooarse. (GLACIAL OUTWASH) IE3E
-t _ J ¥ . * R —
I Sitty fine to medium SAND with trace to minor gravel; greyish . ', i
r brown mottied orange. Moist; slightly plastic; dilatant; sand, | * T
L fine to medium, gravel, fine to medium, subrounded to x . Py 4
+327.30]  1.40| subangular, schist and quartz. (GLACIAL OUTWASH) CL 3 0
__________________ ﬁ'oxé . i
j Sitty/ sandy fine to coarse GRAVEL with trace cobbles; light  |%¥ 9 i :
greyish brown. Gravel, fine to coarse, subrounded to Q 14
- subangular, schist and quartz, sand, fine to coarse. Includes 0x= . 4
| thin lenses of fine to medium SAND; light grey. (GLACIAL |0 73 ah LY |
OUTWASH) o x| T T
i X0 =. & h N N 1
-2 :b L VU, 7]
+326.60]  2.10 : N |
=04
- SILT with some sand and trace gravel; greyish brown. Moist; x | b
I slightly plastic; dilatant; sand, fine, gravel , fine to medium,  |% " I i
| %uLbLn)oundedbsubargular. schist and quartz. (GLACIAL X o "N )
i x N 1
L X [N || T
I X x* ) | ) N i
r ¥ .x‘ | | X | | v T
i xo. | O T
r e AL Y P=UTPkPa -
+325.70] ,3.00 ¥ | W i
3 EOH@3.00m | , 4
SKETEH:T T L L. O T T T 7 L 6 T T T T T T T T T T [mapP
- _E_l__l_J__I__L_J__I__L_l__l__l__|__l_L_I__L_J__I__L_J__I__
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el i | led et
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et ettt Attt At A
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S S I ) I I I S I I O A | :
Shoring/Support: ® Small Disturbed Sa Remarks
Stability: Stable 0] Carce Disturbog Sampi EOUNDW”ER None
[l U100 Undisturbed Sample Slow Seep (depth )
4.1 §  Permeability Test D Rapid Inflow (depth )
A ¥ Clegg Hammer; test repetitions (IV)
N T v Insitu Vane Shear Strength (kPa) | PIT TERMINATED DUE TO:
D B 1.2 P=Peak, R=Residual,
* UTP=Unable to penetrate Target depth [ _| Collapse
. C Y Scala Penetrometer - blows/50mm D Refusal [:] Machine limit
All dimensions in metres | Contractor: Rig/Plant Used: Logged by:| Checked by:
Scale 1:30 Machine Excavator (20 tonne) SJB
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i Water Strike (1st, 2nd ...)
& Water Rise (1st, 2nd ...

Rise Time (minutes)

®  Small Disturbed Sample (SDS) SAND FILL
[J Large Disturbed Sample (LDS) D E

Y Standard Penetration Test (SPT) @ GRAVEL

SILT PEAT & Grout

|X] NO RECOVERY *

(

2. Heave flow of material into casing) minimal (<100mm) unless
EI CLAY TOPSOIL . Bentonite 3 Conesherson strongih toms basedrg\) Sasaption of
) and

marks.
4. Sample moisture contents: soil moisture levels affected by drill method (500L added); not recorded
for non-cohesive solls; based on field description of drill arisings for cohesive soils.
5. Core loss attributed to one or combination of compression or soil
extraction (suction).
6. SPT tests: commenced approx. 70mm below end-of-run depths; hammer energy ratio 90.8%;
Filter material undeﬂd)(en with split spoon unless stated as solid cone (Nc); "Rec"= recovered sample length (max

of drill

7. Piezometer measured on 2/12/2015, no water level recorded (dry). Possible perched zone where

Christchurch 8013
@ CONSULTANTS  Te: 03 3784402 BORE HOLE LOG
Engineers and Geologists Fax: 033794403
Project: Location: Hole position: No.:
Northlake Development Wanaka, Otago Refer to Site Plan.
No.: Start Date: 01-12-15 |Ground Level (m LINZ): | Co-Ordinates (NZTM2000): BH1
15832 Finish Date: 01-12-15 327.26 E 375,808.3 N 806,845.6
Client: Hole Depth: Direction: Sheet:
Northlake Investments Ltd 10.64 m 1, of 2
Geologlcal Interpretat/on —
% Rock Description (where applicable): We g: ROCK NAME; colour; texture; | 3 Sample:
2 fabric and orientation; strength (GEOLOGICAL UNIT). Defect S| = mples 5
s ° Soil description (where applicable): Fraction (MAJOR / minor); colour; bedding. e | £ =
§ :;- e % Strength, moisture; plasticity; additional (GEOLOGICAL UNIT) z | s Tests Sample Description <
= =2 | 3 Geological Description (recovered as): g § §_,_,
E Soil description (where applicable): Fraction (MAJOR / minor); colour; 3 Labgtesting a
bedding. Strength, moisture; plasticity; additional ]
(refer to and sheet for further information)
L [0.00 Sh k327.11 ]
L X 3 SILT wﬂh minor sand and trace rootlets <Imm; dark brown. "Very soft"; wet; (32698 N
L | slightly : dilatant; sand, fine. (TOPSOIL) -
- ° | i
N “ X SILT with and sand; Ilgh‘lydlawhhbmw Vi soﬂ' d N
K x some n. s B -
L x X || slightly plastic wi ghonwct gmnl fine to dod 'y L
r x°>< || schist and quartz; sand, fine to medium. (LOESS) [
- xo -
X X
i oX Gravelly SILT with some sand; brownish  grey. "Flrm dry sllghtly phsﬁc (whm I
r X~ x | wet); gravel; fine to medium (rare g &
L X | andq ; sand, fine to medium. (GLACIAL OUTWASH) +325.7¢
L [152 x L\ L SPT1.52m
r f L X, r 4,5,4,5,6,6;
r ' * Interbedded SILT, SAND and GRAVEL mixtures with thick bedded GRAVEL ¥ Nc =21
B L. 'x from 9.12m bgl. (GLACIAL TILL) L
~ X 2
C ' . .| 1.50m-2.90m Silty fine to medium SAND with trace gravel; dark yellowish C
- © . ° X .| brown.Medium dense; gravel, fine to medium, angular, schist. -
+ P 1.82m - 2.90m Grades to light yellowish brown; sand, fine. F
: ) . . »x . :
C 'x . [
o X X | 2.30m - 3.04m SILT with minor sand and trace clay; dark yellowish brown with "_3
- [304 % . .|\ dark brown mottiing. "Soft”; moist; low plasticity; sandpfine. % ____ _ F[SPT3.04m
r -+ x | 3.04m-6.00m Sandy SILT with some gravei; dark@reyish brown. "Soft to firm"; r 10, 11,10, 9, SPT - Rec: 390mm; Sandy SILT with
e . ". 7. | wet; sand fine to medium; gravel, fine to medium (rare coarse), subrounded to N 10,11; N =40 some gravel.
' e » subangular schist and quartz L
L o X r
- w .X T ' R L
L § L X L
Xo} x L. -4
[ E § > . :
L= % |- X, L
ro [4.56 ' . .| 456m-4.80m Saridlense (Medium to coarse). Medium dénse. r SPT 4.56
9 3 e ) 1o )- Mg L |SscaT6: II SPT - Rec: 380mm; Medium to coarse
| O S C N=23 SAND.
F® x L. L
— o . . 'x i _5
- ‘x .. L 7
- X : ]
- ‘x .. L I
K i . . »x . K g
3 L & - .
r o X, [ e al
C '508] X___X1"6.00m - 6.08m SILTwith minor elay, trace gravel and sand; dark greyish brown. C SPTE08 7
L A X . ¥ "Firm"; moistto wet; low plasticity; dilatant; gravel, fine to medium, subrounded to L g . . . 4
. (s [\ subanguie, scfit andquatte sand. fine. b |BRST |l Some g ooy ST
r ' © . | 6.08m-6.10m CORE LOSS. I ' i 71
C 7. || 6-10m=7:00mSandy'SILT with some gravel; dark greyish brown with slight C 7
L - 7 -1 orange brown weathering. "Firm"; non-plastic; dilatant; sand, fine to medium; L 1
L ‘x . 4 gravelfine fo medium (rare coarse), subrounded to subangular, schist and L i
L ©_* x/[ | quartz. r 7.
C e # |7.00m - 8:34m Silty sandy fine to medium GRAVEL; dark greyish brown with -7 )
L = 4 slight ofange brown weathering. Gravel, fine to medium, subrounded to L 4
o 90 Q >0 subangular, schist and quartz; sand, fine to coarse. + N
. Bone%4 C 1
i 7.60 £ 'OA ¥ 7.60m - 9.12m Fine to medium (rare coarse) Gravel, predominately subrounded, [ SPT7.60m I
C 30x°o quartz. Very dense. - 10, 19,16, 15, 1
L - L 15, 14; ]
L g’ bs) 60 g [Nc=60 _
[ 0% 1
Explanations: . Remarks
P Soil Types: Backfill: 1. PQ sized core; 95mm diameter casing; flushed with potable water.

stated.
arisings and indicated in quotation

or outflow of material during

RILEY AGS 3_1NZLIB 13.GLB L

All dimensions in metres | Contractor: Rig/Plant Used:

Scale 1:50

Driller:

McMillan Specialist Drilling Services Geoprobe Sonic (McMillan) | PS

Logged by:| Checked by:
CFC LK
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®  Small Disturbed Sample (SDS)

D SAND E FILL Iy Dt

Drlarsings

Riley Consultants Limited
SIRILEY S oo
@ CONSULTANTS o3 srasass BORE HOLE LOG
Engineers and Geologists Fax: 03379“03
Project: Location: Hole position: No.:
Northlake Development Wanaka, Otago Refer to Site Plan.
No.: Start Date: 01-12-15 |Ground Level (m LINZ): | Co-Ordinates (NZTM2000): BH1
15832 Finish Date: 01-12-15 327.26 E 375,808.3 N 806,845.6
Client: Hole Depth: Direction: Sheet:
Northlake Investments Ltd 10.64 m 2 of 2
Geological Interpretation a
Rock Description (where appli Weathering; ROCK NAME; colour; textu
.2 fabric and onenmgon strength (( GEOLOéaICAanNIT) Defoct descripton | = | ~ Samples 5
cl = =] Soil description (where applicable): Fraction (MAJOR / minor); colour; bedding. £ E =
§ 2| = % Strength, moisture; plasticity; additional (GEOLOGICAL UNIT) z | s Tests Sample Description <
= =2 | 8 Geological Description (recovered as): g & o
E Soil description (where applicable): Fraction (MAJOR / minor); colour; 3 o Labgtesting a
bedding. Strength, moisture; plasticity; additional P
(refer to and sheet for further
L 7.60 = 0 ® % L i
L %> 4 Interbedded SILT, SAND and GRAVEL mixtures with thick bedded GRAVEL L 1
L k4 & | from 9.12m bgl. (GLACIAL TILL) L ]
£9 8 Sg (ontined : 1
3 20 £ r 1
Lo [ P ‘o (o N
- X0 =x( N ]
L2 [o12 9.12m - 9.34m CORE LOSS; very dense. L §p12 132 2 4
O e - 12,1 -
F § 00 °6 9.34m - 10.64m Fine to medium (rare coarse) GRAVEL with minor silt/sand; F 20,1 4
ro < Y brown. Gravel predominately subrounded, quartz with rare subangular, schist; = (430"l")i B
[E 0 ¢y 9] sand, fine to coarse. ¥ Nc =62 1
F § 00 906 X —i
R3] 909 R 10 |
- Z O o - -
L 8 Jo ( L 4
L 0 /] L .
- °0 o° - ]
E A—a—2 & SPT10:64 m 1
+ EOH @ 10.64 m - 7,10, 10,10, SPT - Rec: 450mm; Fine to medium g
i r 10, 13 (rare coarse) GRAVEL with minor silt g
= =110 (410m); and sand. —
L £ =43 .
L : .
L C ]
- 12 .
- 13 .
:_ [ 14 J
L 15 .
- 16 ]
Explanations: . Remarks
» Soil Types: Backfill: 1.PQsized care; S dametr casing; s withpoable waler.
" H material it i 1
* Water Strike (1st, 2nd ...) E CLAY TOPSOIL . Bentonite Eesadnticyd snos'ngm oms ba;‘i‘a"#.’ e mm o arislngs and indicated in quotation
& Welor Fibe (1 20d ) nd 3 T \% 4. Sample moisture contents: soil moisture levels affected by drill method (S00L added); not recorded
" " 3 re S 3
\/. Rise Time (minutes) SLT ! PEAT N Grout non-cohesive sals;based on flld description of rl arsings for cohesive sofs

for X
5. Core loss attributed to one or combination of compression or soil or outflow of material during

(enction)

[J Large Disturbed Sample (LDS)

6. SPT tests: commenced approx. 70mm below end-of-run depths; hammer energy ratio 90.8%;

' Standard Penetration Test (SPT) @ GRAVEL Filter material undertaken with split spoon unless stated as solid cone (Nc); "Rec"= recovered sample length (max
& NO RECOVERY * 7. mnmsmdmﬂ1m15, no water level recorded (dry). Possible perched zone where
All dimensions in metres | Contractor: Rig/Plant Used: Driller: Logged by:| Checked by:
Scale 1:50 McMillan Specialist Drilling Services Geoprobe Sonic (McMillan) | PS CFC LK
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Date: 7 February 2020
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1. Introduction

B F Whitham Ltd has been engaged by Civil Construction Ltd to oversee the construction on
stages 1-15 of the Northlake Subdivision at Aubrey and Outlet Roads in Wanaka.

This report relates to stage 15 of the subdivision (excluding the carriageways). &

This report includes:
a) A review of all previous geotechnical reports prepared for this O an thel@

recommendations,

b) An overview of the earthworks completed on site mcludmg b
i. excavations and fill operations
ii. fill certification in accordance with NZS4 e rcmstat ent of the
temporary storm water retention pond a &603 5001 -

¢) Recommendations regarding suitability for foundati

gn within as required
by Section 2.6.1 of the Queenstown Lakes Dlstrl ounm@ evelopment and

Subdivision Code of Practice (LDSCOP)

2. Site description Q \
Stage 15 — is described as 175 lots being rﬁbered 5001 - %

Stage 15 is formed in excavation me of th s had cut and fill operations.
e The excavated lots were L 8- 5047& — 5098, 5100, 5101, 5110 — 5114, 5166

—5172) with cuts up tof9. eep. The exeavated material was utilised in the fill areas in
Stage 15 and elsewh ithin the subd @ n.

The filled lots were\Lots 5001 — %9—5052,5127—5143,5161—5164.
a

Lots 5001 — 9 were utili emporary stormwater retention pond area for the

subdivision. rea was subséquently undercut and backfilled as per NZS 4431. The
maxim illed de N Om was within this retention pond area.
] Lots 020 alon t tlet Road boundary has a 1.0m high timber post and board
all — d checked by others.
0 21 - vé been tested and certified by Ground Consulting Ltd to be have an
& ity of 300kPa from finished ground level.

ate b
B
Q~ 5 As built cut-fill plan RM 171190 (Paterson Pitts Group ref W5431-014-100a 4
@ 7 January 2020). With NDM test locations
15 As built cut-fill plan SDP B & C RM 171190 (Paterson Pitts Group ref W5431-
100b 4 dated 17 January 2020). With NDM test location.
Stage 15 NDM Testing results sheet (Paterson Pitts Group ref W5431-014-101 rev 1
dated 17 January 2020)
e Stage 15 As built contours RM 171190 (Paterson Pitts Group ref W5431-014-102a and
102b rev 2 dated 20 January 2020)
e Stage 15 Scala test locations RM 171190 (Paterson Pitts Group ref W5431-014-102a and
102b rev 2 dated 20 January 2020)
e Stage 15 Scala test results
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From the as built contour plan it can be observed stage 15

e Generally has a gentle topography of approximately 1 in 50 from east to west.

e Lots 5001 — 5020 along outlet Road have a batter slope to the boundary of 3H:1V with an
overall height differential of some 2.0 metres. These lots are subject to a separate contract
subsequent to the earthworks contract that included a 990mm high retaining wall @nd
backfill slope of 3H:1V. K

There is no sign of slope instability.

There is no trace of water table. OQ %L

51 Scope of works

This report included a desk top study of previous geotechnical repo @spectlo s durl
construction, and review of the testing regime and test results. K

The issue of a Schedule 2A certificate with conditions as rez::&l attache dix A
4. Previous reports
Previous reports relevant to this area of sta, ar llsted @ are on the Queenstown
Lakes District files and attached to pr vio eotechni letion Reports for this
subdivision.

1. Riley Consultants - geote Q essment 832 B dated 17 February 2016

2. Geosolve Ltd — Geot epo e Subdivision — subzone area B2, B3 and

C1, Outlet Road, W dated A

Riley Consultants (Riley) rep @B dated 17 February 2016 was a geotechnical
assessment prepare pport f th application approved by the Queenstown Lakes

District Council 601 52

As part assessm camed out shallow subsurface geotechnical investigations

includin and a er les to 3.0 metres deep and 42 shallow test pit investigations
stlng with shear vane and scala penetrometer testing where

depth t 15m depth) with in-situ soil strength tests by standard penetration test

incl -sxtu
‘%e i und investigations including four rotary-sonic machine boreholes (two
2 The shalQubsurface geotechnical investigations relevant to stage 15 are listed below with the

ultimate bearing capacity listed. This table below is from page 8 of the report and

g
t@ion logs in Appendix A of that report.

Investigation ID | 200kPa (m below topsoil) | 300kPa (m bgl)
Lot 5017 approx HA2 0.0 0.6
Lot 5144 approx HA3 0.0 0.2
Lot 5010 approx TP1 These test pits TP1 and TP2 were excavated to 3.0
Lot 5014 approx P2 metre deep into sandy silt gravel (glacial till)
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Riley stated in their executive summary “the site was found to be generally suitable for
lightweight structures with shallow foundation types, such as residential housing. An ultimate
bearing capacity of 200kPa consistently available across the site from below the topsoil, an
ultimate bearing capacity of 300kPa was available below 1.0m across most of the site” This
statement was for the whole site but the local test results for Stage 15 indicate an ultingate
bearing capacity of 300kPa at 0.2 metres to 0.6 metres from the finished level. K

The Geosolve Ltd report dated August 2017 reports on some of the area in stage est plts
relevant to stage 15 are TP3, TP22, TP23 and TP25.
;c

The results from these test pits are consistent with the Riley report and wh ountere%
site. Namely the area had some 0.2 metres of topsoil overlaying 8 metre 1

colluvium on top of glacial till.

From these reports it can be generally accepted the subgrade K‘tage 15 w(}ve the

ultimate bearing capacity of 300kPa. v

5. Site works Q
% OQ

5.1 Site works 5\\'0
The extent of the construction works are& e stage 15 %xs the excavation down to the

required design levels, with the depth from on nd level to 9.5 metres in depth
and the backfilling to grade design v h a ma 1 depth of 5.5m. Refer to appendix
A - Stage 15 As built cut-fill plan

The underlying fill subgraa s a snlty/@el colluvium which is consistent with the

findings contained in the port.

The area required fi g was re}\ per Civil Construction Ltd method of construction.
The subgrade w d, compacted tested by scala penetrometer, as per standard practice,
to conﬁrm l eemn C ty of 100kPa prior to any fill being placed. The temporary

pond area Ol 500 rlpped out of the pond sealing layer to a subgrade of alluvial
gravels
tion of g %ater was observed during the pre-fill subgrade inspections or during
hwork“ rations. Accordingly, it was assessed that there was no requirement for
r-fill dra

2 The bac as placed and constructed in terms of NZS4431:1989. The fill was placed in 200 —
3 and compacted with a 16 ton vibrating drum compactor. The fill was also further

&ct with construction traffic of fully laden rubber tyred 50 ton dump trucks.

The fill material used was clean sandy silt and silty gravelly material sourced from within the

stage 15. This material as reported by:
1. Riley “is unlikely to be subject to seasonal wetting/shrink-swell effects and can be
categorised as non-expansive Class A soils in terms of AS2870”.
2. Geosolve in section 5.3 Site preparation / earthworks this material “colluvium can be
used as engineered fill on site”.
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The lots adjacent to Outlet Road (5001 — 5032) have a fill batter sloping down at 3H:1V to the
boundary. For lots 5001 — 5020, a contract subsequent to the earthworks contract, constructed a
retaining wall some 0.9 metres high. It is recommended any foundation within 10 metres of this
Outlet Road boundary of these Lots 5001 — 5032 be assessed by a CPEng professional.

5.2 Testing regime &

As stated above the fill subgrade area was tested prior to filling and thereafter testing was
out for compaction compliance with relative compaction testing. This was undert at or in
excess of the frequency recommended in NZS4431:1989 “Code of practice fi h fill fo%

residential development” as recommended by the Riley report (section 9.1). ¢ \ q

Refer to Appendix B for

1. Stage 15 As built cut-fill plan RM 171190 (Paterson Pitts Gr. N W543I 014-
and 100b 4 dated 17 January 2020). With NDM test locatlo

2. Stage 15 NDM Testing results sheet (Paterson Pitts f W543l- rev 1
dated 17 January 2020)

3. Stage 15 Scala test locations ref W5431-014-10 02b rev 20 January
2020”. The scala penetrometer testing showed a grade with a rkmg bearing

capacity of 100kPa or an ultimate bearmg cap of 3 kPa
4. Scala test results

The NDM Relative Compaction tests we camed out by Testmg Ltd. Of the 152 test
results 6 were at 94% and 3 at 93%. T sts result 5% are considered to be within
the range allowed by NZS4431. Th er tests ceed the 95% minimum allowable
in terms of NZS4431:1989.

As stated above, the comp &ace of @was tested by scala penetrometer. Each Lot

had two locations tested results an allowable bearing capacity of 100kPa which
equates to an ultimate bearing capaci o%

6. Conc de reco ion

NZS 3604; clau g 38.8 cribes that for “good ground” each lot shall have a minimum
four eter nfirm the bearing capacity. This testing programme is for an
indi lot in is d was not carried out.

@ever, fro DM testing regime carried out, and two scala penetrometer tests per lot, it
n be concludedthat all the sites within Stage 15 satisfy the definition of “good ground” within
NZS360 1
ed*above Lots 5001 — 5032 adjacent to Outlet Road have a sloping fill batter and any
fo on in this area shall be assessed by a CPEng professional.
On the basis of:
1. The construction method undertaken, machinery and plant used,
2. The material used in the construction

3. All fill compaction testing being undertaken at or in excess of the frequency
recommended in NZS4431:1989 and satisfying the 95% requirement.



B F Whitham Ltd 6 Ref: 66212 — 11

4. The scala penetrometer testing regime upon completion proving all tests exceeded
100kPa allowable bearing capacity

[ believe on reasonable grounds that Stage 15 can be classified as “good ground” as having an
allowable bearing capacity of 100kPa or greater. &

As per clause 21(1) of the Resource Consent RM160509, a Schedule 2A certificate
NZS4404:2010 “Land Development and Subdivision Infrastructure” is attached as Appen

Please also note the standard clause 4 of the Schedule 2A certificate. OQ %L
Yours faithfully !\

Bernard Whitham O
MIPENZ (Civil), CPEng IntPE, Regn no. f A (Tech \
(5 Appendices Q @

dule rtificate

c plan RM 171190 (Paterson Pitts Group ref W5431-014-
4 dated 1 2020). With NDM test locations

tage l ing results sheet (Paterson Pitts Group ref W5431-014-101 rev
dat 2020)
Stag uilt cut-fill plan SDP B & C RM 171190 (Paterson Pitts Group ref

IOOb 4 dated 17 January 2020). With NDM test location.
5 As built contours RM 171190 (Paterson Pitts Group ref W5431-014-102a
02b rev 2 dated 20 January 2020)

)N ¢
Q~ and
@tage 15 Scala test locations RM 171190 (Paterson Pitts Group ref W5431-014-

102a and 102b rev 2 dated 20 January 2020)

\Q Stage 15 Scala test results



NZS 4404:2010

SCHEDULE 2A
STATEMENT OF PROFESSIONAL OPINION ON SUITABILITY OF LAND FOR BUILDING
CONSTRUCTION '
Development Northlake Subdivision, Wanaka - Stage 15
Developer cenorthiake Investments Ltd O
Location .. Aubrey Road / Outiet Road, Wanaka .. . . . . Q
boo...EN0MDEN Fracis WHItha, ... .couiosiomscscisins I B F Whitham Ltd, 22 Clty Road, Qungin\ Y | .....
(Full name) (Name and address of r\

Hereby confirm that: ¢

1. lamageo-professional as defined in clause 1.2.2 of NZS 4404:2010 and was r@ the dev@

geo-professional on the above development.

2. The extent of my preliminary investigations are described in my Report mber . N/
dated .ooveeniniininenenineenn , and the conclusions and recommen f that/thos

been re-evaluated in the preparation of this report. The extent o spections during construction, and
the results of all tests and/or re-evaluations carried out a described in @e nical completion

report dated .../ .february 2020 ref: 66212/11 and attached i§ certificate

3. In my professional opinion, not to be construed arantee, | ¢ 3’ delete as appropriate):
W54 1 0a and 10
(a) The earth fills shown on the attached Plan No...x............... e placed in compliance with the
requirements of the ...... NZS4431:1989 M ovcieereverrecniserons y ouncil and my specification.

dation stability considerations, subject to
s restrictions, (which should be read in

(b) The completed works take into o@nd slope a
the appended foundation rec ations and ga
conjunction with the appe site conto .

(c) Subjectto 3(a) and 3(b§ is Schedule al ground not affected by filling is suitable for the

erection of buildings desi accordi S 3604 provided that:
(i) ....see.repo 12/.1.1.-. all lots satisfy .requirements.fac."gaad ground'. as.per. NZS3604.Section .1....

provided that:

ccording to l‘
86212/ 114 3l lots satisfy.requirements.for."geod ground:. as.per.NZS3604. Section. ...
requiring foundation design within 10m of the Outlet Road boundary

) J— , O M- \h ...................................................................................................
(d) Sub%@ and 3(b) % edule, the filled ground is suitable for the erection of buildings

desi

o

@\ ound not affected by filling and the filled ground are not subject to erosion, subsidence,

NOTE - These subclauses may be deleted or added to as appropriate, to include such considerations as expansive soils
where excluded from NZS 3604, and site seismic characteristics as covered in clause 3.1.3 of NZS 1170.5.




NZS 4404:2010

4. This professional opinion is fumished to the TA and the developer for their purposes alone on the express
condition that it will not be relied upon by any other person and does not remove the necessity for the
normal inspection of foundation conditions at the time of erection of any building.

5. This certificate shall be read in conjunction with my geotechnical report referred to in clause 2 abov
shall not be copied or reproduced except in conjunction with the full geotechnical completion repo

oV

L
O
%yright waived

(Name, title, and professional qualifications) O

55



APPENDIX B

Paterson Pitts Group drawings

Stage 15 As built cut-fill plan RM 171190 (Paterson Pitts
Group ref W5431-014-100a 4 dated 17 January 2020).
With NDM test locations

Stage 15 As built cut-fill plan SDP B & G'RM 171,196
(Paterson Pitts Group ref W5431-014-100b“4 dated 17
January 2020). With NDM test location:

Stage 15 NDM Testing results, sheet (Paterson Pitts
Group ref W5431-014-101 rey '} dated 17January 2020)

Stage 15 As built contouxs*'RM 171190 (Paterson Pitts
Group ref W5431-014-102a and A02b rev 2 dated 20
January 2020)

Stage 15 Scala‘test locatiens RM 171190 (Paterson Pitts
Group ref W5431-014%102a and 102b rev 2 dated 20
January.2020)

Stage 15 Scala,test results



LEGEND

I Om -
— mmsom Cut-Fill depths based on

B 3 G o 4.0m Original Surface: Natural Surface
T mwdin Final Surface: Asbuilt finished surface
g g T Q2 M0 1.0m
SuUT 00m 10 0.2m
FILL 0.0m 0 0.2m m=m mm=  Stage 15 Extents
T 02m %o 1.0m

= 10 2.0m ————  Depth Contours (0.5m interval)

Lot 68 DP 371470

— o 1 5.0 ———— Lot Boundaries
w— 80" X NDM Test Point (with test number)
NOTES

1. Levels are in terms of Dunedin Vertical Datum 1958
2. Depth Contours at 0.5m interval

3. Maximum Fill Depth 5.0m - Refer to sheet 100b

4 0 4. Maximum Cut Depth 9.5m - Refer to plan for location
5. Total Compacted Fill Volume - 87,.600m*

N

.

NORTHLAKE DRIVE

WANAKA € COPYRIGHT, This drawing, conlen! 2nd desian

19 Reece Crescent remains the propery ¢f Palerson Pitts Limiled

or P.O. Box 283 Parinership and may ol be rmquctd in part or full

W, ka 934 3 or aliered without the wntlen permicsian of P;lu:on
anaka Pills Limited Partnership. This deawing and 15 conlert

T034430110 shall only be used for (he purpose for which 1 is

E wanaka@ppgroup.co.nz irlended. No fiabifly shalf be aecepled by Palerson

Ftls Limited Parinership for s unaulhorized use.

Gliont & Location: Purpasc & Draning Thk: Surayod by: PPG Originat S [Seae:
PATERSONPITTSGROUP = . T - _
‘ s Stage 15 Asbuilt Cut-Fill Plan || [z e A

\ X Checkod by 0A
Vur ko Prcheshonts | NORTHLAKE RM 171190 e - DO NOT SCALE
0800 ppGROUp wanea k a Joh No Drawing Mo: Shnot Na: Revizon Moz | Date Crenlod!

W5431 014 | 100a 1 17/01/2020

LIDATAS4005431 NiL EULK EARTHIWORKS PHASE 2UACADIWG D1 014 STAGE 15 CUT-FILL PLAN.DWG



— .
/ LEGEND
S Lot 68 DP 371470
. T O
N - .~ = 60m to 60m Cut-Fill depths based on
L m somwaon  Original Surface: Pond B & Pond C surfaces
2 : T igredtn Final Surface: Asbuilt finished surface
I3 = CUT == om i 0m
| FILL % 00m % 02m === === Stage 15 Extents
\\ T 0.2m to 1.0m
r) N p— e 20M ——  Depth Contours (0.5m interval)
— 0 1o 40m ———— Lot Boundaries
" —— X NDM Test Point (with test number)
&5 g
&£ T
t( '@0 N
i O & NOTES
4 /\.&\
1 & > o 1. Levels are in terms of Dunedin Vertical Datum 1958
= >§<\? égfs’ 503%\ ?é KN 2. Depth Contours at 0.5m interval
i &65034 ep‘\‘ 50?20%,,’ 3. Maximum Fill Depth 5.0m - Refer to plan for location
[ ] 5035 & 4. Maximum Cut Depth 9.5m - Refer to sheet 100a
: 50368 o é'c‘?\'i‘\ 5051 5. Total Compacted Fill Volume - Refer to sheet 100a
N M \
> ' 5 sops XX 5050 5 ~ <
= = 5038 = _ ,, ,‘ N N
| . 5039 4 e "730?_ Ny
: g 5049 ) / e PXTTN L
- [ ] 5041
[ |
] 5042
[ |
| 5043
N
| ]
‘ |
x‘
, ] 5053
|
| 5054
]
. n 5055
E 5056
. 5057
- 5058
|
5059
D
-—
5060
P QO
<
-Je 5061
g & 5062
"
i 5063
il
= 5064
(1
[} 5065
L n
E 5066
Ammny 507

o

-

Q j§ .

6( =—m§— 5095° "

& = 5087 5094 ¥
i XC'” H18101218 21182

181012175088 —

nm NORTHLAKE DRIVE
WANAKA © COPYRIGHT. Thie drawing, content and design = A d
19 Reece Crescent mhmd;:ummum -
or P.O. Box 283 Perinership & reprocuced o partor
Wanaka 9343 or altered without the written permission of Paterson
T 03 443 0110 o o ned o o pupcse e ALl
E wanaka@ppgroup.co.nz Fm&'w“{:mﬁ?
Chient 8 Locaton: Purp0se & Drawing Tie: Suveysdby: PPG___ | OriginalSzs: |scoie:
PATERSONPITTSGROUP = T Stage 15 Cut-Fill Plan = e [P 1:1500 @ A3
Your Land Professionals N ( SDP B & C Backfill ot oA
WWW.ppgroup.co.nz @ﬁ N O R T H L A K E RM 171190 Approved by: AGT DO NOT SCALE
0800 PPGROUP wanaka Job No: Druwing Ne: ShestNo: | Revision No: | Dale Cragted:
W5431 014 100b 1 17/01/2020
LIDATAIS40(15431 NI BULK EARTHIORKS PHASE AACADIWSA31 014 STAGE 15 CUT-FILL PLAN DWG



Stage 15 NDM Testing Stage 15 NDM Testing
TestID Northing (m)| Easting(m) RL{m) COR:‘Ia:::iem TestiD Northing (m) | Easting (m) RL (m) e Rela:;:jeon
18101217 806665.1 375569.0 336.5 96.4 190129312 806947.0 375573.1 3324 98
18101218 806667.0 375587.4 336.3 96.8 190129313 806968.5 375561.1 332.1 94
18101218 806671.1 375612.2 336.1 94.7 190129314 806963.8 375599.3 331.2 96
18101220 806665.4 375638.2 335.7 97.3 190129315 806960.7 375631.9 330.5 102
18101221 806674.5 375661.4 335.6 95.8 190129316 806960.5 375697.8 330.1 93
18101222 806683.2 375674.5 3349 95 190129317 806971.7 375671.3 330.2 98
18101223 806689.9 375637.2 335.9 95.7 190711477 806652.8 375658.6 335.6 103
18101224 806692.2 375611.9 336.4 96 190711478 806646.9 375616.1 335.6 104
18101225 806687.3 375587.9 336.5 95.5 190711479 806640.5 375583.2 336.0 98
18101226 806687.2 375567.2 336.8 98.5 CT1 806918.2 375653.7 329.3 95
18112801 806841.6 375837.8 329.3 9% CT2 806945.0 375660.3 329.1 98.9
18112802 806850.8 375825.2 329.4 95.3 CT3 806972.6 375674.1 328.9 97.1
18112803 806862.9 375808.0 329.5 98 CT4 806982.0 375645.4 328.8 96.2
18112804 806873.6 375793.3 329.7 97 CT5 806963.7 375629.2 328.9 95.1
18112805 806884.4 375780.9 329.7 96.3 CT6 806939.9 375619.9 329.3 98.3
18112806 806893.6 375767.5 329.8 98.9 c17 807003.4 375608.6 328.1 97.7
18112807 806907.2 375751.6 329.9 98.9 CcT8 806978.1 375594.6 328.2 98.8
18112808 806917.5 375739.7 329.9 100.7 CcT9 806991.8 375575.9 328.1 g97.8
18112809 806928.8 375726.5 330.0 95.9 CT10 807023.8 375575.8 328.0 96.0
18112810 806943.0 375709.1 330.1 104.3 CT12 807003.9 375632.9 328.7 98.9
18112811 806960.8 375717.6 329.5 101.4 CT13 806967.3 375697.7 328.7 96.7
18112812 806941.6 3757441 329.3 101 CT14 806962.8 375658.7 328.9 95.6
18112813 806932.3 375755.3 329.3 98.5 CT15 806980.6 375624.3 328.8 95.8
18112814 806925.8 375764.0 329.2 99.7 CT17 806978.1 375580.6 329.1 99.1
18112815 806913.9 375777.9 329.2 99.8 CT18 806954.4 375642.7 329.1 97.7
18112816 806903.9 375790.7 329.1 100.5 CT19 806939.1 3756885 329.4 97.4
18112817 806889.7 375808.2 329.0 96.8 CT20 806915.3 375634.3 330.0 98.7
18112818 806881.3 375820.3 328.9 100 CT21 806936.0 375641.2 330.0 96.8
18112819 806868.0 375838.7 328.8 100.6 CT22 806949,7 375591.6 330.0 96
18112820 806849.5 375862.4 3284 97.8 CT23 806966:4 375563.4 330.0 99.6
18113001 806995.2 375543.4 329.7 100 CT25 806929.7 375667.0 330.4 101.9
18113002 806989.6 375559.6 329.7 103 CT26 806932.1 375625.9 330.7 97.6
18113003 806580.7 375576.5 329.8 100 cT27 806949.5 375594.8 330.6 100.9
18113004 806973.7 375596.1 329.8 102 CT28 806976.3 375548.8 330.9 93.3
18121401 806817.4 375818.4 329.7 98 CT179 806670.9 375663.2 335.4 97.8
18121402 806847.0 375778.7 330.1 98 CT180 806670.0 375648.4 335.5 96.4
18121403 806865.3 375754.2 330.2 97 CT181 8066719 375632.4 335.6 100.0
18121404 806880.4 375733.7 3304 97 CT182 806667.0 375604.0 336.0 98.6
18121405 806887.5 375724.3 3304 S8 CT183 80668103 375609.5 336.1 100.8
18121406 806904.7 375701.9 330.5 97 CT184 806665.1 375579.3 336.1 95.6
19011602 806992.6 375550.0 330.3 S8 CT254 806725.9 375690.7 3349 99.1
19011603 806990.0 375570.4 330.2 102 CT255 806712.6 375690.3 334.9 96.2
19011604 806975.6 375584.8 330.1 104 C1272 806785.9 375687.7 333.5 98.1
19011605 806972.6 375604.5 330.2 98 CT273 806779.4 375704.9 333.2 102.8
19011606 806949.3 375615.8 330.8 9% CI274 806791.3 375713.4 3318 103.2
19011607 806926.7 375621.0 331.8 97 CT275 806802.5 375698.1 332.0 100.3
15011608 806940.8 375637.0 330.9 94 CT286 806812.8 375828.7 329.6 99.7
19011609 806932.6 375658.0 330.8 93 CT287 806838.8 375787.4 330.1 97.3
19011610 806950.4 375666.4 330.4 96 CT288 806857.7 375763.1 330.2 101.3
19011611 806912.8 375647.6 3319 97 CT289 806869.8 375747.2 330.3 100.7
19070406 806637.7 375572.0 334.8 104 CT290 806893.2 375718.5 3304 100.3
19070407 806647.6 375618.5 334.4 104 CT297 806871.2 375697.4 331.0 98.0
181114254 806725.9 375690.7 334.9 o8 CT298 806857.9 375719.5 330.7 98.8
181114255 806712.6 375690.3 334.9 g5 CT299 806838.4 375736.4 330.6 96.2
181130272 806785.9 37568727 333.5 95 CT300 806833.4 375766.1 330.5 97.2
181130273 806779.4 375704.9 333.2 98 CT301 806827.0 375765.3 331.2 97.2
181130274 806791.3 375713.4 3318 100 CT302 806836.0 375744.6 3315 94.8
181130275 8068025 375698.1 332.0 95 CT303 806852.8 375734.9 3316 96.8
181211286 8068128 375828.7¢ 329.6 96 CT304 806868.0 375712.2 331.9 96.4
181211287 806838.8 375787.4 330.1 96 CT305 806878.7 375695.1 3321 99.3
181211288 806857.7 375763.1 330.2 97 CT306 806890.5 375666.0 3324 100.8
181211289 806869.8 3757472 330.3 98 CT307 806896.5 375651.9 3325 97.0
181211290 806893.2 375718.5 330.4 98 CT308 806899.0 375602.1 3326 99.7
190122297 806871.2 375697.4 331.0 97 CT309 806937.8 375644.9 3311 97.7
190122298 806857.9 375719.5 330.7 96 CT310 806926.4 375665.4 330.8 100.4
190122299 806838.4 375736.4 330.6 95 CT311 806937.4 375599.8 3317 100.1
190122300 806833.4 375766.1 330.5 94 CT312 806947.0 375573.1 3324 99.8
190129301 806827.0 375765.3 331.2 96 CT313 806968.5 375561.1 3321 96.8
190129302 806836.0 375744.6 331.5 94 CT314 806963.8 375599.3 331.2 100.5
190129303 806852.8 3757349 331.6 94 CT315 806960.7 375631.9 330.5 99.7
190129304 806868.0 375712.2 331.9 94 CT316 806960.5 375697.8 330.1 96.7
190129305 806878.7 375695.1 332.1 97 CT317 806971.7 375671.3 330.2 96.3
190129306 806890.5 375666.0 3324 98 CT477 806652.8 375658.6 335.6 96
190129308 806899.0 375602.1 332.6 97 CT478 806646.9 375616.1 335.6 96
190129309 806937.8 375644.9 3311 95 CT479 806640.5 375583.2 336.0 93
190129310 806926.4 375665.4 330.8 100
190129311 806937.4 375599.8 331.7 99
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