


















































 

 

Appendix A1 : Woods Drawings 

 37004–04–100–AB  Final Contours Plan  

 37004–04–110–AB  Cut & Fill As–Built – Lowest to Final Surface  

 37004–04–111–AB  Cut & Fill As–Built – Original to Lowest Surface  

 37004–04–112–AB  Cut & Fill As–Built – Original to Final Surface 

 37004–04–120–AB to –122 Shear Key, Undercut and Subsoil Drain As–Built Plans  

 37004–04–125–AB  Deadman Location Plan  

 37004–04–300–AB to –303 Stormwater As–Built Plans  

 37004–04–400–AB to –403 Wastewater As–Built Plans 
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I certify that these As-built Plans are an accurate record of the works undertaken and
that:
· The coordinates (X,Y) are in terms of NZTM on NZGD2000
· The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

Signed:   ______________________________________________________
Registered Professional Surveyor

Date:       ______________________________________________________

Name:     ______________________________________________________
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28.3670RoundROUND;IRONTCC180036No Text909.9629.9629.9621.066Points0.150.0640.0640.0640.064SWMH 2/1MH011749655.045949055.967174.3931749655.045949055.96708.3679.9629.962Circular Manhole8.3678.3671.595

28.3670RoundROUND;IRONTCC180036No Text909.9629.9629.9621.066Points0.150.0640.0640.0640.064SWMH 2/1MH011749655.045949055.967174.3931749655.045949055.96708.3679.9629.962Circular Manhole8.3678.3671.595

28.1270RoundStandard RoundTCC18000No Text54.8310.46410.46410.4641.066Points0.150.0640.0640.0640.064SWMH 1/9MH011750023.4985948999.88101750023.4985948999.88100066Circular Manhole8.127SWMH 1/88.1272.337

27.9270RoundStandard RoundTCC18001No Text43.97910.27110.27110.2711.066Points0.150.0640.0640.0640.064SWMH 1/8MH011750001.5665949031.00738.0771750001.5665949031.0070007.9838.76629.1111555Circular Manhole7.927SWMH 1/77.9272.344

27.6730RoundStandard RoundTCC18002No Text0.68710.27310.27310.2731.066Points0.150.0640.0640.0640.064SWMH 1/7MH011749973.8285949057.77376.6221749973.8285949057.7730007.71144Circular Manhole7.673SWMH 1/67.6732.6

27.3340RoundStandard RoundLNS18003No Text7.33910.0610.0610.061.066Points0.150.0640.0640.0640.064SWMH 1/6MH011749935.6525949057.315114.8021749935.6525949057.3150007.4058.14138.7511433Circular Manhole7.334SWMH 1/57.3342.726

26.9340RoundStandard RoundTCC18004No Text2.0019.2619.2619.2611.066Points0.150.0640.0640.0640.064SWMH 1/5MH011749835.6675949044.437215.6121749835.6675949044.4370006.9788.12548.2321322Circular Manhole6.934SWMH 1/46.9342.327

26.7250RoundStandard RoundLNS18005No TextSWMH 1/4MH1.066Circular Manhole9.3979.39706.72510Points0.150.0640.0640.0640.06401749802.1685949043.267249.1323.999.3971749802.1685949043.2670006.7437.97511SWMH 1/36.7252.672

26.4220RoundStandard Round18006No Text908.8618.8618.8611.066Points0.150.0640.0640.0640.064SWMH 1/3MH011749729.1945949048.357322.2841749729.1945949048.35706.42200Circular Manhole6.4226.4222.44

28.757-0.450.45SquareSquare Hinged675*4509No Text81.5869.9999.9999.9990.675Points0.070.070.070.070.07SWCP CP 65/1CP011749933.9945949068.52301749933.9945949068.52300011Single Cesspit 675 x 4508.757SWMH 1/68.3071.692

28.236-0.450.45SquareSquare Hinged675*45011No Text87.7459.4419.4419.4410.675Points0.070.070.070.070.07SWCP CP 63/1CP011749835.215949056.05501749835.215949056.05500011Single Cesspit 675 x 4508.236SWMH 1/57.7861.655

28.322-0.450.45SquareSquare Hinged675*45013No Text47.1139.4829.4829.4820.675Points0.070.070.070.070.07SWCP CP 125/2CP011749795.7165949036.32101749795.7165949036.32100011Single Cesspit 675 x 4508.322SWMH 1/47.8721.61

219.9560RoundStandard RoundLNS105015No Text1.73521.09221.09221.0921.066Points0.150.0640.0640.0640.064SWMH 14/4MH011749813.785948996.82601749813.785948996.82600033Circular Manhole19.956SWMH 14/319.9561.135

219.0690RoundStandard RoundLNS105016No Text8.00420.35420.35420.3541.066Points0.150.0640.0640.0640.064SWMH 14/3MH011749766.1475948998.26947.6541749766.1475948998.26900019.24522Circular Manhole19.069SWMH 14/219.0691.285

218.0090RoundStandard RoundTCC105017No Text15.22919.19919.19919.1991.066Points0.150.0640.0640.0640.064SWMH 14/2MH011749715.1015949005.44699.2031749715.1015949005.44600018.05411Circular Manhole18.009SWMH 14/118.0091.19

215.6170RoundStandard RoundTCC105018No Text9016.37616.37616.3761.066Points0.150.0640.0640.0640.064SWMH 14/1MH011749670.1835949017.675145.7561749670.1835949017.675015.61700Circular Manhole15.61715.6170.759

223.7620RoundStandard Round105019No Text5.4725.10725.10725.1071.066Points0.150.0640.0640.0640.064SWMH 25/5MH011749813.6125948963.00101749813.6125948963.00100022Circular Manhole23.762SWMH 25/423.7621.344

223.1380RoundStandard Round135020No Text7.16225.05925.05925.0591.066Points0.150.0640.0640.0640.064SWMH 25/4MH011749886.6985948970.00173.4211749886.6985948970.00100023.20223.752911Circular Manhole23.138SWMH 25/323.1381.921

222.690RoundStandard RoundTCC105021No Text9024.22224.22224.2221.066Points0.150.0640.0640.0640.064SWMH 25/3MH011749927.6025948975.141114.6461749927.6025948975.141022.6900Circular Manhole22.6922.691.532

222.728-0.450.45SquareSquare Hinged675*45024No Text45.01124.07124.07124.0710.675Points0.070.070.070.070.07SWCP CP 100/1CP011749757.4555948976.00301749757.4555948976.00300022Single Cesspit 675 x 45022.728SWMH 5/222.2781.793

222.4620RoundStandard Round105025No Text7.23824.16124.16124.1611.066Points0.150.0640.0640.0640.064SWMH 5/2MH011749749.1845948967.72911.6991749749.1845948967.72900022.66922.9831122.6411211Circular Manhole22.462SWMH 5/122.4621.699

216.8980RoundStandard Round105026No Text9018.52918.52918.5291.066Points0.150.0640.0640.0640.064SWMH 5/1MH011749679.6465948976.56181.7951749679.6465948976.561016.89800Circular Manhole16.89816.8981.632

223.027-0.450.45SquareSquare Hinged675*45027No Text26.64724.06624.06624.0660.675Points0.070.070.070.070.07SWCP CP 99/1CP011749752.7425948969.51401749752.7425948969.51400011Single Cesspit 675 x 45023.027SWMH 5/222.5771.489

223.4260RoundStandard Round105029No Text7.95824.75124.75124.7511.066Points0.150.0640.0640.0640.064SWMH 5/3MH011749775.7585948964.01401749775.7585948964.01400011Circular Manhole23.426SWMH 5/223.4261.325

28.405-0.450.45SquareSquare Hinged675*45031No Text67.4079.5289.5289.5280.675Points0.070.070.070.070.07SWCP CP 62/1CP011749837.2285949048.18801749837.2285949048.18800011Single Cesspit 675 x 4508.405SWMH 1/57.9551.573

28.905-0.450.45SquareSquare Hinged675*45033No Text64.58310.05110.05110.0510.675Points0.070.070.070.070.07SWCP CP 64/1CP011749937.4825949061.16601749937.4825949061.16600011Single Cesspit 675 x 4508.905SWMH 1/68.4551.596

29.261-0.450.45SquareSquare Hinged675*45035No Text9.65210.49110.49110.4910.675Points0.070.070.070.070.07SWCP CP 66/1CP011750005.8785949030.27301750005.8785949030.27300011Single Cesspit 675 x 4509.261SWMH 1/88.8111.68

219.9560RoundStandard RoundLNS105015No Text1.73521.09221.09221.0921.066Points0.150.0640.0640.0640.064SWMH 14/4MH011749813.785948996.82601749813.785948996.82600033Circular Manhole19.956SWMH 14/319.9561.135
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· The coordinates (X,Y) are in terms of NZTM on NZGD2000
· The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

Signed:   ______________________________________________________
Registered Professional Surveyor

Date:       ______________________________________________________

Name:     ______________________________________________________

NOTES 
1.   CONTOURS ARE AT 0.5 METRE INTERVALS
2.  SUBSOIL DATA SUPPLIED BY CONTRACTOR

LEGEND
NOVACOIL SUBSOIL DRAINS

REINFORCED EARTH & RETAINING
WALL SUBSOIL DRAINS

EXISTING STORMWATER DRAINAGE

NEW STORMWATER DRAINAGE

STAGE BOUNDARIES

LOT BOUNDARIES

CONTOURS

SHEAR KEY & UNDERCUT AREAS

PALISADE WALL PILE

SUBGRADE UNDERCUT AREAS

Rowan Hallam

19/11/2018



UNDERCUT 3 UNDERCUT 4

UNDERCUT 5
UNDERCUT 5

SHEARKEY 1 -2

-2

-2

-1

-1

-1

0

0

0

0

1

1

1

1

2

2

2

2
3

3

3

3

34 4

4

4

4

4 4

5

5

5 5

5

5
5

5

6

6

6

6

6

6

6

6

6

6

7

7

7

7

7

7

7

7

7

7

7
7

8

8

8

8

8

8

8 8

8

8

8

9 9

9

9

9

9

9

9

9

9

10

10

10

10

10

10

10

10

10

10
10

10

10

10

11

11

11

11

11

11
11

11

11

11

11

11
11

11

11

12

1212

12

12

12

1212

12

12

12

12

12

12
12

13

13

13

13

13

13

13

13

1313

13
13

13

14

14

14

14

14

14
14

14

14

14

14

14

14

15

15

15

15

15

15

15
15

15

15

15

16

16

16

16

16

16

16

16

16

16

17

17

17

17

17

17
17

17

18

18

18
18

18

18

18

18

18

18

18

19

19

19

19

19

1919

19

19

20

20

20

20

20

20

20

20

20

21

21 21

21
21

21

21

21

21

22

22

22

22

22

22

22

22

2222

23

23
23

23

23

23

23

23

23

23

23

24

24

24

24

24

24
24

24

24

24

2424

24

24

24

24

25

25

25 25

25

25

25

25

25

25

25

25

25

25

25

2525

26
26

26

26

26

26
26

26

26

26

2626

26
26

26

26

27 27

27

27
27

27

27

27

28
28

28

28
28

29

29
29

29
30

30

30

30

30

31

31

31

31

32

32

32

33

33

33

34

34

34

34

33 34
35

36
37 38 39 40

41 42 43

6970

81 82 83

STAGE 4

60
1

602

44 45
46

47

56

57
58

5960616263
6465

666768

84 85 86 87

88
89

90 91

92 93
94

95
96

97

98

CASSI
DY DR

CASSIDY DR

FUTURE
STAGES

FUTURE
STAGES

801

SCALEBAR (m)

0

SCALE | 1:750 @A3 | 1:375 @A1|

7.5 15 37.5

COUNCIL

REVSTATUS
SCALE

DWG NO

DESIGNED
DRAWN
CHECKED
APPROVED

SURVEYED

REVISION DETAILS BY DATE

WOODS.CO.NZ

D
oc

um
en

t N
o.

W
P-

PE
N

-F
S0

3\
W

AP
CO

_D
W

G
S_

AL
BA

N
Y\

37
00

4 
- 

AR
RA

N
 H

IL
L 

PR
EC

IN
CT

 7
 S

TA
G

E 
4\

D
RA

W
IN

G
S\

SU
RV

\A
SB

U
IL

T\
37

00
4-

04
-1

20
-A

B-
SK

 U
C 

&
 S

U
BS

O
IL

.D
W

G

AUCKLAND COUNCIL

MILLWATER
ARRAN POINT

STAGE 4

N W HF
P     R     O     P     E     R     T     I     E     S

WOODS Ltd
LEVEL 1 BUILDING B,

8 NUGENT STREET, GRAFTON
AUCKLAND 1023

09 308 9229

I certify that these As-built Plans are an accurate record of the works undertaken and
that:
· The coordinates (X,Y) are in terms of NZTM on NZGD2000
· The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

Signed:   ______________________________________________________
Registered Professional Surveyor

Date:       ______________________________________________________

Name:     ______________________________________________________

NOTES 
1.   CONTOURS ARE AT 0.5 METRE INTERVALS
2.  SUBSOIL DATA SUPPLIED BY CONTRACTOR

LEGEND
NOVACOIL SUBSOIL DRAINS

REINFORCED EARTH & RETAINING
WALL SUBSOIL DRAINS

EXISTING STORMWATER DRAINAGE

NEW STORMWATER DRAINAGE

STAGE BOUNDARIES

LOT BOUNDARIES

CONTOURS

SHEAR KEY & UNDERCUT AREAS

PALISADE WALL PILE

SUBGRADE UNDERCUT AREAS

Rowan Hallam

19/11/2018

18/10/18KR1 ISSUED FOR INFORMATION

KR
MRH

2

37004-04-121-AB

1:750 @ A3

WOODS

MRB
T&T

AS-BUILT

SHEAR KEY, UNDERCUT
AND SUBSOIL DRAIN ASBUILT

SHEET 2 OF 3

16/11/18KR2 ADDITIONAL PALISADE WALLS
    
    



UNDERCUT 4

UNDERCUT 5

SHEARKEY 1

SHEARKEY 1

-2

-1

-1

-1

-1

0

0

0

0

0

0

1

1

1

1

1

1 2

22

2

2

2

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

6

6

6

6

6

6

6

6

6

6

6

6

7

7
7

7

7 77

7

7

7

8

8

8

8

8

8

8 8

8
8

9 9

9

9

9

9

9

9

9

10

10

10

10

10

10

10
10

10

10

10

10

10

10
10

11

11

11

11

11

11

11

11

11

11
11

11

12

12

12

12

12

12

1212

12

12

12

1212

12

12

12

12

12

13

13

13

13

1313

13
13

13

13

13

13

13

13

13

13

1313

13

13

13

13

14
14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

15

15

15

1515
15

15

15

15

15

15

15

15

15

16

16

16

16

16

16

16

16

16

16

16

16

17
17

17

17

17

17

17

18

18

18

18

18
18

18

19

19

19

19

19

19

19

20

20

20

20

20

20

20

20

21

21

21

21

21

21

21

22

22

22

22

22

22

22

22

22

23

23

23

23

23

23

23

24

24

24

24
24

24

24

24

24

24

25

25

25

25

25

25

25

25

25

26

26

26

2626

26
26

27

27

27

60
0

41 42 43

52

53

99

100

138

139

140

141

142

143

144
145

149

STAGE 4

ESPLANADE RESERVE

M
AKA TCE

M
AKA TCE

60
1

602

44 45
46

47

48

49
50

51

54

55

56

57
58

59606162

89

90 91

92 93
94

95
96

97

98

CASSI
DY DR

ARRAN

POINT

PARADE

RESERVE TO
 VEST

FUTURE
STAGES

ESPLANADE RESERVE

801

SCALEBAR (m)

0

SCALE | 1:750 @A3 | 1:375 @A1|

7.5 15 37.5

COUNCIL

REVSTATUS
SCALE

DWG NO

DESIGNED
DRAWN
CHECKED
APPROVED

SURVEYED

REVISION DETAILS BY DATE

WOODS.CO.NZ

D
oc

um
en

t N
o.

W
P-

PE
N

-F
S0

3\
W

AP
CO

_D
W

G
S_

AL
BA

N
Y\

37
00

4 
- 

AR
RA

N
 H

IL
L 

PR
EC

IN
CT

 7
 S

TA
G

E 
4\

D
RA

W
IN

G
S\

SU
RV

\A
SB

U
IL

T\
37

00
4-

04
-1

20
-A

B-
SK

 U
C 

&
 S

U
BS

O
IL

.D
W

G

AUCKLAND COUNCIL

MILLWATER
ARRAN POINT

STAGE 4

N W HF
P     R     O     P     E     R     T     I     E     S

WOODS Ltd
LEVEL 1 BUILDING B,

8 NUGENT STREET, GRAFTON
AUCKLAND 1023

09 308 9229

I certify that these As-built Plans are an accurate record of the works undertaken and
that:
· The coordinates (X,Y) are in terms of NZTM on NZGD2000
· The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

Signed:   ______________________________________________________
Registered Professional Surveyor

Date:       ______________________________________________________

Name:     ______________________________________________________

NOTES 
1.   CONTOURS ARE AT 0.5 METRE INTERVALS
2.  SUBSOIL DATA SUPPLIED BY CONTRACTOR

LEGEND
NOVACOIL SUBSOIL DRAINS

REINFORCED EARTH & RETAINING
WALL SUBSOIL DRAINS

EXISTING STORMWATER DRAINAGE

NEW STORMWATER DRAINAGE

STAGE BOUNDARIES

LOT BOUNDARIES

CONTOURS

SHEAR KEY & UNDERCUT AREAS

PALISADE WALL PILE

SUBGRADE UNDERCUT AREAS

Rowan Hallam

18/10/2018

18/10/18KR1 ISSUED FOR INFORMATION

KR
MRH

2

37004-04-122-AB

1:750 @ A3

WOODS

MRB
T&T

AS-BUILT

SHEAR KEY, UNDERCUT
AND SUBSOIL DRAIN ASBUILT

SHEET 3 OF 3

16/11/18KR2 ADDITIONAL PALISADE WALLS
    
    



3.43 78°28'

3.30 78°28'

0.97
339°30'

30.14

15.0015.5415.88
16.05
98°15'

16.05
 98°15'

15.88
 94°22'

15.54
 90°17'

15.00
 88°56' 29.49 80°35'

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
| | |

| | |
| | |

60
1

82
83

84
85 86 87

88

90 91

106
107108109110111

112113

 94°22'  90°17'  88°56'

 80°35'

16.50
 99°25'

16.50
 99°35'

16.50
100°31'

16.50
 99°50'

16.51
101°51'

16.50
101°19'

16.48
100°56'

21.91
 96°52'

12.01
 88°31' 10.86

 84°19' 7.33 81°23' 10.80 75°02' 4.90 75°02' 14.10
 83°21' 3.80 79°14'

16.50
 99°25'

16.50
 99°35'

16.50
100°31'

16.50
 99°50'

16.50
101°51'

16.50
101°19'

16.48
100°56'

22.06
 96°52'

12.10
 88°31'

10.97 84°19' 7.36 81°23' 10.86 75°02' 4.86 75°02' 14.24 83°21' 3.72 79°14'

| | |
| | |

| | |
| | |

| | |
| | |

| | || | || | || | |
| | |

| | || | || | || | || | || | || | || | || | || | || | || | || | || | || | || | |
| | |

| | |
| | || | || | || | || | || | || | || | |

| | |
| | || | || | || | || | |

34
35

36
37 38

39
40

41 42 43 44
45

46

47

48

56

57
58

59
6061

62
63

64
65

66
6768

69

15.57 67°27'

15.71 67°27'

8.19 57°05'

3.6
2

 32
°5

8'

8.50 57°05'

3.8
3

 32
°5

8'

1.00

303°01'

3.66

303°44'

278°48'
4.00

303°44'

1.0
2

 38
°47

'

1.28

| | 
|

| | 
|

CASSIDY DR
| | |

| | |
| | |

| | |
| | |

| | |
| | |

| | | 50

51

52

53

54

55

56

23.00 58°31'

1.80
 92°10'

24.50 58°31'

 57°05'

3.6
2

 32
°5

8'

 32
°5

8'

1.00

303°01'

12.74237°09'0.73
278°48'

3.66

303°44'

13.14237°09'

278°48'
4.00

303°44'

1.0
2

 38
°47

'

1.28

| | |

| | |
| | |

| | |
| | |

| | |
| | |

| | |
| | |

| | |

| | 
|

| | 
|

CASSIDY DR

\\
\\

BOUNDARY

FENCE

TOP OF RE
SLOPE

BOTTOM OF
RE SLOPE

VEGETATIVE EARTH BATTER

DEADMAN

GROUND LEVEL

TYPICAL CROSS SECTION
NOT TO SCALE

COVENANT

COUNCIL

REVSTATUS
SCALE

DWG NO

DESIGNED
DRAWN
CHECKED
APPROVED

SURVEYED

REVISION DETAILS BY DATE

WOODS.CO.NZ

D
oc

um
en

t N
o.

K:
\3

70
04

 -
 A

RR
AN

 H
IL

L 
PR

EC
IN

CT
 7

 S
TA

G
E 

4\
D

RA
W

IN
G

S\
SU

RV
\A

SB
U

IL
T\

37
00

4-
04

-1
25

-A
B-

D
EA

D
M

AN
.D

W
G

AUCKLAND COUNCIL

MILLWATER
ARRAN POINT

STAGE 4

N W HF
P     R     O     P     E     R     T     I     E     S

WOODS Ltd
LEVEL 1 BUILDING B,

8 NUGENT STREET, GRAFTON
AUCKLAND 1023

09 308 9229

01/11/18KR1 FOR INFORMATION

JL
MRH

1

37004-04-125-AB

1:750 @ A3

WOODS

MRB
T & T

ISSUED FOR INFORMATION

DEADMAN LOCATION PLAN

    
    
    

LEGEND
BOUNDARIES

STAGE BOUNDARIES

DEADMAN

TOP OF BANK

DEADMAN COVENANT AREA

| | | | | | | | | | | | | | | | | | | | |

SCALEBAR (m)

0

SCALE | 1:750 @A3 | 1:375 @A1|

7.5 15 37.5

I certify that these As-built Plans are an accurate record of the works undertaken and
that:
· The coordinates (X,Y) are in terms of NZTM on NZGD2000
· The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

Signed:   ______________________________________________________
Registered Professional Surveyor

Date:       ______________________________________________________

Name:     ______________________________________________________ROWAN HALLAM

01/11/2018

15.57
 67°27'

15.57
 67°27'

NOTES:
1. DEADMAN LOCATION PROVIDED BY CONTRACTOR.

LOT OWNER TO LOCATE AND PROTECT DEADMAN
POSITION PRIOR TO ANY WORKS.

2. THE DIMENSIONS PROVIDED ARE A BEST FIT
APPROXIMATION BASED ON LOCATIONS PROVIDED
BY THE CONTRACTOR.

DISCLAIMER:
THIS DRAWING IS INTENDED TO BE SOLELY USED AS THE
BASE DATA FOR THE PURPOSES OF THE CLIENT. WOODS
ACCEPT NO RESPONSIBILITY FOR ANY SUBSEQUENT
WORKS CARRIED OUT IN THIS AREA.
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215.0270RoundROUND;IRON12006No Text72.68817.23617.23617.2361.066Points0.150.0640.0640.0640.064SWMH 2/5MH011749646.1065948982.637194.0151749646.1065948982.63700015.23715.848415.474617.23617.236Circular Manhole15.027SWMH 2/415.0272.209

213.3820RoundROUND;IRON12007No Text89.15916.49816.49816.4981.066Points0.150.0640.0640.0640.064SWMH 2/4MH011749651.0895948998.622210.7581749651.0895948998.62200013.4515.0651016.49816.498Circular Manhole13.382SWMH 2/313.3823.116

211.1490RoundROUND;IRON13508No Text88.36513.8513.8513.851.066Points0.150.0640.0640.0640.064SWMH 2/3MH011749650.7635949020.815232.9541749650.7635949020.81500011.1911.374813.8513.85Circular Manhole11.149SWMH 2/211.1492.701

216.289-0.450.45RECTANGULARROUND;IRON450*67515No Text2.77117.03317.03317.0331.69Points0.070.070.070.070.07SWDCP DCP53/2ADCP011749650.7015948984.52201749650.7015948984.52200017.03317.033Double Cesspit16.289SWDCP DCP53/2B15.8391.194215.99-0.450.45RECTANGULARROUND;IRON450*67516No Text27.89217.02717.02717.0271.69Points0.070.070.070.070.07SWDCP DCP53/2BDCP011749649.7545948984.5670.9471749649.7545948984.56700016.26917.02717.027Double Cesspit15.99SWMH 2/515.541.487

214.3370RoundROUND;IRON105028No Text7.94816.74916.74916.7491.066Points0.150.0640.0640.0640.064SWMH 4/2MH011749614.7645949014.984250.4031749614.7645949014.98400014.36616.74916.749Circular Manhole14.337SWMH 4/114.3372.412

211.6260RoundROUND;IRON105029No Text12.45314.07414.07414.0741.066Points0.150.0640.0640.0640.064SWMH 4/1MH011749640.8545949018.627276.7461749640.8545949018.62700011.73914.07414.074Circular Manhole11.626SWMH 2/311.6262.448

29.4920RoundROUND;IRON105035No Text1.44711.28811.28811.2881.066Points0.150.0640.0640.0640.064SWMH 3/1MH011749625.6345949055.224144.9781749625.6345949055.2240009.49811.28811.288Circular Manhole9.492SWMH 2/19.4921.796

28.3670RoundROUND;IRONTCC180036No Text909.9629.9629.9621.066Points0.150.0640.0640.0640.064SWMH 2/1MH011749655.045949055.967174.3931749655.045949055.96708.3679.9629.962Circular Manhole8.3678.3671.595

215.926-0.450.45RECTANGULARROUND;IRON450*67537No Text49.27917.18717.18717.1871.69Points0.070.070.070.070.07SWDCP CP96/1DCP011749659.1725948989.23101749659.1725948989.23100017.18717.187Double Cesspit15.926SWMH 2/415.4761.711

29.255-0.450.45RECTANGULARROUND;IRON450*67541No Text45.99510.41210.41210.4121.69Points0.070.070.070.070.07SWDCP CP98/1DCP011749648.0115949047.65501749648.0115949047.65500010.41210.412Double Cesspit9.255SWMH 2/28.8051.607

28.2320RoundROUND;IRONLNS135042No Text51.07510.3110.3110.311.066Points0.150.0640.0640.0640.064SWMH 2/2MH011749649.945949049.6522.7771749649.945949049.6520009.2528.382110.3110.31Circular Manhole8.232SWMH 2/18.2322.078

215.942-0.450.45RECTANGULARROUND;IRON450*67531No Text79.70217.17617.17617.1760.675Points0.070.070.070.070.07SWCP 121/1CP011749519.0835948976.62701749519.0835948976.62700017.17617.176Single Cesspit 675 x 45015.942SWMH 3/415.4921.684

215.942-0.450.45RECTANGULARROUND;IRON450*67531No Text79.70217.17617.17617.1760.675Points0.070.070.070.070.07SWCP 121/1CP011749519.0835948976.62701749519.0835948976.62700017.17617.176Single Cesspit 675 x 45015.942SWMH 3/415.4921.684

28.3670RoundROUND;IRONTCC180036No Text909.9629.9629.9621.066Points0.150.0640.0640.0640.064SWMH 2/1MH011749655.045949055.967174.3931749655.045949055.96708.3679.9629.962Circular Manhole8.3678.3671.595

28.3670RoundROUND;IRONTCC180036No Text909.9629.9629.9621.066Points0.150.0640.0640.0640.064SWMH 2/1MH011749655.045949055.967174.3931749655.045949055.96708.3679.9629.962Circular Manhole8.3678.3671.595

28.1270RoundStandard RoundTCC18000No Text54.8310.46410.46410.4641.066Points0.150.0640.0640.0640.064SWMH 1/9MH011750023.4985948999.88101750023.4985948999.88100066Circular Manhole8.127SWMH 1/88.1272.337

27.9270RoundStandard RoundTCC18001No Text43.97910.27110.27110.2711.066Points0.150.0640.0640.0640.064SWMH 1/8MH011750001.5665949031.00738.0771750001.5665949031.0070007.9838.76629.1111555Circular Manhole7.927SWMH 1/77.9272.344

27.6730RoundStandard RoundTCC18002No Text0.68710.27310.27310.2731.066Points0.150.0640.0640.0640.064SWMH 1/7MH011749973.8285949057.77376.6221749973.8285949057.7730007.71144Circular Manhole7.673SWMH 1/67.6732.6

27.3340RoundStandard RoundLNS18003No Text7.33910.0610.0610.061.066Points0.150.0640.0640.0640.064SWMH 1/6MH011749935.6525949057.315114.8021749935.6525949057.3150007.4058.14138.7511433Circular Manhole7.334SWMH 1/57.3342.726

26.9340RoundStandard RoundTCC18004No Text2.0019.2619.2619.2611.066Points0.150.0640.0640.0640.064SWMH 1/5MH011749835.6675949044.437215.6121749835.6675949044.4370006.9788.12548.2321322Circular Manhole6.934SWMH 1/46.9342.327

26.7250RoundStandard RoundLNS18005No TextSWMH 1/4MH1.066Circular Manhole9.3979.39706.72510Points0.150.0640.0640.0640.06401749802.1685949043.267249.1323.999.3971749802.1685949043.2670006.7437.97511SWMH 1/36.7252.672

26.4220RoundStandard Round18006No Text908.8618.8618.8611.066Points0.150.0640.0640.0640.064SWMH 1/3MH011749729.1945949048.357322.2841749729.1945949048.35706.42200Circular Manhole6.4226.4222.44

28.757-0.450.45SquareSquare Hinged675*4509No Text81.5869.9999.9999.9990.675Points0.070.070.070.070.07SWCP CP 65/1CP011749933.9945949068.52301749933.9945949068.52300011Single Cesspit 675 x 4508.757SWMH 1/68.3071.692

28.236-0.450.45SquareSquare Hinged675*45011No Text87.7459.4419.4419.4410.675Points0.070.070.070.070.07SWCP CP 63/1CP011749835.215949056.05501749835.215949056.05500011Single Cesspit 675 x 4508.236SWMH 1/57.7861.655

28.322-0.450.45SquareSquare Hinged675*45013No Text47.1139.4829.4829.4820.675Points0.070.070.070.070.07SWCP CP 125/2CP011749795.7165949036.32101749795.7165949036.32100011Single Cesspit 675 x 4508.322SWMH 1/47.8721.61

219.9560RoundStandard RoundLNS105015No Text1.73521.09221.09221.0921.066Points0.150.0640.0640.0640.064SWMH 14/4MH011749813.785948996.82601749813.785948996.82600033Circular Manhole19.956SWMH 14/319.9561.135

219.0690RoundStandard RoundLNS105016No Text8.00420.35420.35420.3541.066Points0.150.0640.0640.0640.064SWMH 14/3MH011749766.1475948998.26947.6541749766.1475948998.26900019.24522Circular Manhole19.069SWMH 14/219.0691.285

218.0090RoundStandard RoundTCC105017No Text15.22919.19919.19919.1991.066Points0.150.0640.0640.0640.064SWMH 14/2MH011749715.1015949005.44699.2031749715.1015949005.44600018.05411Circular Manhole18.009SWMH 14/118.0091.19

215.6170RoundStandard RoundTCC105018No Text9016.37616.37616.3761.066Points0.150.0640.0640.0640.064SWMH 14/1MH011749670.1835949017.675145.7561749670.1835949017.675015.61700Circular Manhole15.61715.6170.759

223.7620RoundStandard Round105019No Text5.4725.10725.10725.1071.066Points0.150.0640.0640.0640.064SWMH 25/5MH011749813.6125948963.00101749813.6125948963.00100022Circular Manhole23.762SWMH 25/423.7621.344

223.1380RoundStandard Round135020No Text7.16225.05925.05925.0591.066Points0.150.0640.0640.0640.064SWMH 25/4MH011749886.6985948970.00173.4211749886.6985948970.00100023.20223.752911Circular Manhole23.138SWMH 25/323.1381.921

222.690RoundStandard RoundTCC105021No Text9024.22224.22224.2221.066Points0.150.0640.0640.0640.064SWMH 25/3MH011749927.6025948975.141114.6461749927.6025948975.141022.6900Circular Manhole22.6922.691.532

222.728-0.450.45SquareSquare Hinged675*45024No Text45.01124.07124.07124.0710.675Points0.070.070.070.070.07SWCP CP 100/1CP011749757.4555948976.00301749757.4555948976.00300022Single Cesspit 675 x 45022.728SWMH 5/222.2781.793

222.4620RoundStandard Round105025No Text7.23824.16124.16124.1611.066Points0.150.0640.0640.0640.064SWMH 5/2MH011749749.1845948967.72911.6991749749.1845948967.72900022.66922.9831122.6411211Circular Manhole22.462SWMH 5/122.4621.699

216.8980RoundStandard Round105026No Text9018.52918.52918.5291.066Points0.150.0640.0640.0640.064SWMH 5/1MH011749679.6465948976.56181.7951749679.6465948976.561016.89800Circular Manhole16.89816.8981.632

223.027-0.450.45SquareSquare Hinged675*45027No Text26.64724.06624.06624.0660.675Points0.070.070.070.070.07SWCP CP 99/1CP011749752.7425948969.51401749752.7425948969.51400011Single Cesspit 675 x 45023.027SWMH 5/222.5771.489

223.4260RoundStandard Round105029No Text7.95824.75124.75124.7511.066Points0.150.0640.0640.0640.064SWMH 5/3MH011749775.7585948964.01401749775.7585948964.01400011Circular Manhole23.426SWMH 5/223.4261.325

28.405-0.450.45SquareSquare Hinged675*45031No Text67.4079.5289.5289.5280.675Points0.070.070.070.070.07SWCP CP 62/1CP011749837.2285949048.18801749837.2285949048.18800011Single Cesspit 675 x 4508.405SWMH 1/57.9551.573

28.905-0.450.45SquareSquare Hinged675*45033No Text64.58310.05110.05110.0510.675Points0.070.070.070.070.07SWCP CP 64/1CP011749937.4825949061.16601749937.4825949061.16600011Single Cesspit 675 x 4508.905SWMH 1/68.4551.596

29.261-0.450.45SquareSquare Hinged675*45035No Text9.65210.49110.49110.4910.675Points0.070.070.070.070.07SWCP CP 66/1CP011750005.8785949030.27301750005.8785949030.27300011Single Cesspit 675 x 4509.261SWMH 1/88.8111.68

219.9560RoundStandard RoundLNS105015No Text1.73521.09221.09221.0921.066Points0.150.0640.0640.0640.064SWMH 14/4MH011749813.785948996.82601749813.785948996.82600033Circular Manhole19.956SWMH 14/319.9561.135

219.9560RoundStandard RoundLNS105015No Text1.73521.09221.09221.0921.066Points0.150.0640.0640.0640.064SWMH 14/4MH011749813.785948996.82601749813.785948996.82600033Circular Manhole19.956SWMH 14/319.9561.135

219.9560RoundStandard RoundLNS105015No Text1.73521.09221.09221.0921.066Points0.150.0640.0640.0640.064SWMH 14/4MH011749813.785948996.82601749813.785948996.82600033Circular Manhole19.956SWMH 14/319.9561.135

219.9560RoundStandard RoundLNS105015No Text1.73521.09221.09221.0921.066Points0.150.0640.0640.0640.064SWMH 14/4MH011749813.785948996.82601749813.785948996.82600033Circular Manhole19.956SWMH 14/319.9561.135

222.690RoundStandard RoundTCC105021No Text9024.22224.22224.2221.066Points0.150.0640.0640.0640.064SWMH 25/3MH011749927.6025948975.141114.6461749927.6025948975.141022.6900Circular Manhole22.6922.691.532
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I certify that these As-built Plans are an accurate record of the works undertaken and
that:
· The coordinates (X,Y) are in terms of NZTM on NZGD2000
· The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

Signed:   ______________________________________________________
Registered Professional Surveyor

Date:       ______________________________________________________

Name:     ______________________________________________________

LEGEND
STORMWATER MANHOLE

STORMWATER CESSPIT

STORMWATER DOUBLE CESSPIT

OVERLAND FLOW

NEW STORMWATER

EXISTING STORMWATER

SUBSOIL DRAINAGE

STAGE BOUNDARY

REVISED INVERT LEVEL 19.17

NOTES
1. ALL WORKS AND MATERIALS COMPLY WITH AC

STANDARDS FOR ENGINEERING DESIGN AND
CONSTRUCTION.

2. ALL PIPE BEDDING COMPLIES WITH AC STANDARDS

3. ALL CESSPIT LEADS AND PIPES UNDER THE ROAD
AND CARRIDGEWAYS ARE REINFORCED CONCRETE
PIPES CLASS 4 (Z) RRJ. ALL OTHER PIPELINES ARE
REINFORCED CONCRETE CLASS 2 (X) RRJ UNLESS
OTHERWISE NOTED.

4. ALL PIPE CROSSINGS UNDER ROADS AND
ACCESSWAYS HAVE BEEN HARDFILL BACKFILLED.

5. ALL SW 100mm DIA. RAMPED RISERS HAVE BEEN
EXTENDED AND CAPPED OFF 1.0m BELOW THE
FINISHED GROUND SURFACE.

6. ALL PRIVATE DRAINAGE CONNECTIONS ARE
100mmØ.

7. LOT BOUNDARIES ARE SUBJECT TO FINAL SURVEY.

8. ASBUILT DATA HAS BEEN SOURCED FROM A
COMBINATION OF WOODS SURVEY MEASURED
DATA AND CONTRACTOR RECEIVED DATA.

ROWAN HALLAM

24/10/2018

Schedule of Coordinates Stormwater Lot
Connections

Lot # EASTING NORTHING LENGTH

43 1749862.47 5948792.73 6.2

44 1749881.55 5948795.72 4.6

45 1749899.48 5948799.29 4.0

46 1749918.13 5948805.30 6.3

47 1749935.44 5948813.06 5.0

48 1749953.11 5948822.72 5.3

49 1749971.71 5948834.84 9.9

50 1749992.70 5948845.26 7.7

51* 1750009.84 5948847.62 10.8

54* 1749969.30 5948899.64 8.3

55 1749947.03 5948868.99 6.5

56 1749925.63 5948852.63 0.6

57 1749907.51 5948844.51 0.8

58 1749892.95 5948840.72 0.9

59 1749880.94 5948837.46 0.8

60 1749858.33 5948834.59 0.6

61 1749837.53 5948835.25 0.5

62 1749820.79 5948837.41 0.6

63 1749801.21 5948841.42 0.5

64 1749789.23 5948845.35 3.4

65 1749771.58 5948847.76 0.7

66 1749753.99 5948851.13 0.6

67 1749738.37 5948854.45 0.8

68 1749723.93 5948856.74 4.1

84 1749745.96 5948893.56 7.4

85 1749760.41 5948889.63 5.2

86 1749775.44 5948886.69 5.2

87 1749791.59 5948883.60 5.2

88 1749808.73 5948880.92 5.9

89 1749825.83 5948877.15 5.4

90 1749833.73 5948906.61 4.1

91 1749844.94 5948906.86 7.1

92 1749856.05 5948873.95 5.5

93 1749880.77 5948877.12 6.0

94 1749903.82 5948886.70 5.6

95 1749889.38 5948916.85 6.1

96 1749897.89 5948917.22 7.3

97 1749926.67 5948899.70 5.6

98* 1749944.34 5948912.62 6.8

* CONSTRUCTED IN A PREVIOUS STAGE
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I certify that these As-built Plans are an accurate record of the works undertaken and
that:
· The coordinates (X,Y) are in terms of NZTM on NZGD2000
· The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

Signed:   ______________________________________________________
Registered Professional Surveyor

Date:       ______________________________________________________

Name:     ______________________________________________________ LEGEND
STORMWATER MANHOLE

STORMWATER CESSPIT

STORMWATER DOUBLE CESSPIT

OVERLAND FLOW

NEW STORMWATER

EXISTING STORMWATER

SUBSOIL DRAINAGE

STAGE BOUNDARY

REVISED INVERT LEVEL 19.17

NOTES
1. ALL WORKS AND MATERIALS COMPLY WITH AC

STANDARDS FOR ENGINEERING DESIGN AND
CONSTRUCTION.

2. ALL PIPE BEDDING COMPLIES WITH AC STANDARDS

3. ALL CESSPIT LEADS AND PIPES UNDER THE ROAD
AND CARRIDGEWAYS ARE REINFORCED CONCRETE
PIPES CLASS 4 (Z) RRJ. ALL OTHER PIPELINES ARE
REINFORCED CONCRETE CLASS 2 (X) RRJ UNLESS
OTHERWISE NOTED.

4. ALL PIPE CROSSINGS UNDER ROADS AND
ACCESSWAYS HAVE BEEN HARDFILL BACKFILLED.

5. ALL SW 100mm DIA. RAMPED RISERS HAVE BEEN
EXTENDED AND CAPPED OFF 1.0m BELOW THE
FINISHED GROUND SURFACE.

6. ALL PRIVATE DRAINAGE CONNECTIONS ARE
100mmØ.

7. LOT BOUNDARIES ARE SUBJECT TO FINAL SURVEY.

8. ASBUILT DATA HAS BEEN SOURCED FROM A
COMBINATION OF WOODS SURVEY MEASURED
DATA AND CONTRACTOR RECEIVED DATA.

ROWAN HALLAM

24/10/2018

Schedule of Coordinates Stormwater Lot
Connections

Lot # EASTING NORTHING LENGTH

43 1749862.47 5948792.73 6.2

44 1749881.55 5948795.72 4.6

45 1749899.48 5948799.29 4.0

46 1749918.13 5948805.30 6.3

47 1749935.44 5948813.06 5.0

48 1749953.11 5948822.72 5.3

49 1749971.71 5948834.84 9.9

50 1749992.70 5948845.26 7.7

51* 1750009.84 5948847.62 10.8

54* 1749969.30 5948899.64 8.3

55 1749947.03 5948868.99 6.5

56 1749925.63 5948852.63 0.6

57 1749907.51 5948844.51 0.8

58 1749892.95 5948840.72 0.9

59 1749880.94 5948837.46 0.8

60 1749858.33 5948834.59 0.6

61 1749837.53 5948835.25 0.5

62 1749820.79 5948837.41 0.6

63 1749801.21 5948841.42 0.5

64 1749789.23 5948845.35 3.4

65 1749771.58 5948847.76 0.7

66 1749753.99 5948851.13 0.6

67 1749738.37 5948854.45 0.8

68 1749723.93 5948856.74 4.1

84 1749745.96 5948893.56 7.4

85 1749760.41 5948889.63 5.2

86 1749775.44 5948886.69 5.2

87 1749791.59 5948883.60 5.2

88 1749808.73 5948880.92 5.9

89 1749825.83 5948877.15 5.4

90 1749833.73 5948906.61 4.1

91 1749844.94 5948906.86 7.1

92 1749856.05 5948873.95 5.5

93 1749880.77 5948877.12 6.0

94 1749903.82 5948886.70 5.6

95 1749889.38 5948916.85 6.1

96 1749897.89 5948917.22 7.3

97 1749926.67 5948899.70 5.6

98* 1749944.34 5948912.62 6.8

* CONSTRUCTED IN A PREVIOUS STAGE
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I certify that these As-built Plans are an accurate record of the works undertaken and
that:
· The coordinates (X,Y) are in terms of NZTM on NZGD2000
· The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

Signed:   ______________________________________________________
Registered Professional Surveyor

Date:       ______________________________________________________

Name:     ______________________________________________________

LEGEND
STORMWATER MANHOLE

STORMWATER CESSPIT

STORMWATER DOUBLE CESSPIT

OVERLAND FLOW

NEW STORMWATER

EXISTING STORMWATER

SUBSOIL DRAINAGE

STAGE BOUNDARY

REVISED INVERT LEVEL 19.17

NOTES
1. ALL WORKS AND MATERIALS COMPLY WITH AC

STANDARDS FOR ENGINEERING DESIGN AND
CONSTRUCTION.

2. ALL PIPE BEDDING COMPLIES WITH AC STANDARDS

3. ALL CESSPIT LEADS AND PIPES UNDER THE ROAD
AND CARRIDGEWAYS ARE REINFORCED CONCRETE
PIPES CLASS 4 (Z) RRJ. ALL OTHER PIPELINES ARE
REINFORCED CONCRETE CLASS 2 (X) RRJ UNLESS
OTHERWISE NOTED.

4. ALL PIPE CROSSINGS UNDER ROADS AND
ACCESSWAYS HAVE BEEN HARDFILL BACKFILLED.

5. ALL SW 100mm DIA. RAMPED RISERS HAVE BEEN
EXTENDED AND CAPPED OFF 1.0m BELOW THE
FINISHED GROUND SURFACE.

6. ALL PRIVATE DRAINAGE CONNECTIONS ARE
100mmØ.

7. LOT BOUNDARIES ARE SUBJECT TO FINAL SURVEY.

8. ASBUILT DATA HAS BEEN SOURCED FROM A
COMBINATION OF WOODS SURVEY MEASURED
DATA AND CONTRACTOR RECEIVED DATA.

ROWAN HALLAM

24/10/2018
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STORMWATER AS-BUILT
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Schedule of Coordinates Stormwater Lot
Connections

Lot # EASTING NORTHING LENGTH

43 1749862.47 5948792.73 6.2

44 1749881.55 5948795.72 4.6

45 1749899.48 5948799.29 4.0

46 1749918.13 5948805.30 6.3

47 1749935.44 5948813.06 5.0

48 1749953.11 5948822.72 5.3

49 1749971.71 5948834.84 9.9

50 1749992.70 5948845.26 7.7

51* 1750009.84 5948847.62 10.8

54* 1749969.30 5948899.64 8.3

55 1749947.03 5948868.99 6.5

56 1749925.63 5948852.63 0.6

57 1749907.51 5948844.51 0.8

58 1749892.95 5948840.72 0.9

59 1749880.94 5948837.46 0.8

60 1749858.33 5948834.59 0.6

61 1749837.53 5948835.25 0.5

62 1749820.79 5948837.41 0.6

63 1749801.21 5948841.42 0.5

64 1749789.23 5948845.35 3.4

65 1749771.58 5948847.76 0.7

66 1749753.99 5948851.13 0.6

67 1749738.37 5948854.45 0.8

68 1749723.93 5948856.74 4.1

84 1749745.96 5948893.56 7.4

85 1749760.41 5948889.63 5.2

86 1749775.44 5948886.69 5.2

87 1749791.59 5948883.60 5.2

88 1749808.73 5948880.92 5.9

89 1749825.83 5948877.15 5.4

90 1749833.73 5948906.61 4.1

91 1749844.94 5948906.86 7.1

92 1749856.05 5948873.95 5.5

93 1749880.77 5948877.12 6.0

94 1749903.82 5948886.70 5.6

95 1749889.38 5948916.85 6.1

96 1749897.89 5948917.22 7.3

97 1749926.67 5948899.70 5.6

98* 1749944.34 5948912.62 6.8

* CONSTRUCTED IN A PREVIOUS STAGE



28.0950RoundROUND;IRON10503No Text1.56510.69310.69310.6931.066Points0.150.0640.0640.0640.064SSMH C/1MH011749636.5025949053.19695.3811749636.5025949053.1960008.15710.69310.693Circular Manhole8.095SSMH B/28.0952.598

27.9920RoundROUND;IRONTCC12004No Text9010.08910.08910.0891.066Points0.150.0640.0640.0640.064SSMH B/2MH011749656.3365949052.654115.2231749656.3365949052.65407.99210.08910.089Circular Manhole7.9927.9922.097

215.0270RoundROUND;IRONLNS105010No Text89.96917.48117.48117.4811.066Points0.150.0640.0640.0640.064SSMH B/6MH011749653.2165948976.863191.8321749653.2165948976.86300015.10615.379317.48117.481Circular Manhole15.027SSMH B/515.0272.454

213.8880RoundROUND;IRONLNS105011No Text87.80116.4616.4616.461.066Points0.150.0640.0640.0640.064SSMH B/5MH011749653.2055948998.968213.9361749653.2055948998.96800013.95416.4616.46Circular Manhole13.888SSMH B/413.8882.572

210.9440RoundROUND;IRON135012No Text88.47614.22214.22214.2221.066Points0.150.0640.0640.0640.064SSMH B/4MH011749652.4635949018.276233.2591749652.4635949018.27600012.72312.519414.22214.222Circular Manhole10.944SSMH B/310.9443.278

29.380RoundROUND;IRONTCC120013No Text9010.5610.5610.561.066Points0.150.0640.0640.0640.064SSMH B/3MH011749651.7075949046.709261.7021749651.7075949046.70909.3810.5610.56Circular Manhole9.389.381.18

212.7320RoundROUND;IRON105023No Text4.40414.314.314.31.066Points0.150.0640.0640.0640.064SSMH D/1MH011749639.0915949017.246253.2891749639.0915949017.24600012.85314.314.3Circular Manhole12.732SSMH B/412.7321.568

28.0950RoundROUND;IRON10503No Text1.56510.69310.69310.6931.066Points0.150.0640.0640.0640.064SSMH C/1MH011749636.5025949053.19695.3811749636.5025949053.1960008.15710.69310.693Circular Manhole8.095SSMH B/28.0952.598

28.0950RoundROUND;IRON10503No Text1.56510.69310.69310.6931.066Points0.150.0640.0640.0640.064SSMH C/1MH011749636.5025949053.19695.3811749636.5025949053.1960008.15710.69310.693Circular Manhole8.095SSMH B/28.0952.598

27.9710RoundROUND;IRON10503No Text49.79111.03111.03111.0311.05Points0.150.0640.0640.0640.064SSMH A/11MH011750021.2575948994.00601750021.2575948994.00600077Circular Manhole7.971SSMH A/107.9713.06

27.6810RoundROUND;IRON12004No Text52.16511.41611.41611.4161.2Points0.150.0640.0640.0640.064SSMH A/10MH011749994.2385949025.96841.8511749994.2385949025.9680007.73610.206366Circular Manhole7.681SSMH A/97.6813.734

27.4130RoundROUND;IRON10505No Text2.810.57310.57310.5731.05Points0.150.0640.0640.0640.064SSMH A/9MH011749972.6915949053.71276.9811749972.6915949053.7120007.44355Circular Manhole7.413SSMH A/87.4133.16

26.8080RoundROUND;IRON10506No Text7.89510.1410.1410.141.05Points0.150.0640.0640.0640.064SSMH A/8MH011749893.4455949049.837156.3211749893.4455949049.8370006.82344Circular Manhole6.808SSMH A/76.8083.332

26.2250RoundROUND;IRON10507No TextSSMH A/7MH1.05Circular Manhole9.7599.75906.22510Points0.150.0640.0640.0640.06401749819.045949039.519231.4382.8769.7591749819.045949039.5190006.23433SSMH A/66.2253.534

25.7950RoundROUND;IRON10508No Text13.7969.3989.3989.3981.05Points0.150.0640.0640.0640.064SSMH A/6MH011749779.3215949041.515271.2071749779.3215949041.5150005.87122Circular Manhole5.795SSMH A/55.7953.603

25.4130RoundROUND;IRONLNS10509No Text57.0958.8388.8388.8381.05Points0.150.0640.0640.0640.064SSMH A/5MH011749740.6395949051.013311.0381749740.6395949051.0130005.48111Circular Manhole5.413SSMH A/45.4133.425

223.9590RoundROUND;IRON105011No Text7.38225.53125.53125.5311.05Points0.150.0640.0640.0640.064SSMH U/4MH011749814.5435948957.33201749814.5435948957.33200077Circular Manhole23.959SSMH U/323.9591.571

222.7720RoundROUND;IRON105012SSMH U/3MH1.05Circular Manhole25.00225.002022.77210Points0.150.0640.0640.0640.06401749912.5955948970.03598.872No Text8.45725.0021749912.5955948970.03500022.81266SSMH U/222.7722.23

220.7670RoundROUND;IRONTCC105013No Text38.76223.42623.42623.4261.05Points0.150.0640.0640.0640.064SSMH U/2MH011749943.1785948965.488129.7911749943.1785948965.48800020.84655Circular Manhole20.767SSMH U/120.7672.658

220.1010RoundROUND;IRONTCC105014No Text58.02722.99722.99722.9971.05Points0.150.0640.0640.0640.064SSMH U/1MH011749955.3365948975.249145.3821749955.3365948975.24900020.21944Circular Manhole20.101SSMH T/320.1012.896

217.7330RoundROUND;IRONLNS120015No Text50.22721.14321.14321.1431.2Points0.150.0640.0640.0640.064SSMH T/3MH011749961.3645948984.907156.7681749961.3645948984.90700019.48533Circular Manhole17.733SSMH T/217.7333.41

214.5940RoundROUND;IRON120016No Text51.58317.98817.98817.9881.2Points0.150.0640.0640.0640.064SSMH T/2MH011749972.2435948997.976173.7721749972.2435948997.97600016.6222Circular Manhole14.594SSMH T/114.5943.394

211.2980RoundROUND;IRON120017No Text52.08514.65614.65614.6561.2Points0.150.0640.0640.0640.064SSMH T/1MH011749983.0445949011.595191.1541749983.0445949011.59500013.49211Circular Manhole11.298SSMH A/1011.2983.358

220.3430RoundROUND;IRONTCC105019No Text5.23621.54421.54421.5441.05Points0.150.0640.0640.0640.064SSMH N/5MH011749849.0615948998.7601749849.0615948998.7600044Circular Manhole20.343SSMH N/420.3431.201

220.0210RoundROUND;IRONCHA105020No Text1.92821.05621.05621.0561.05Points0.150.0640.0640.0640.064SSMH N/4MH011749814.8175948995.62334.3871749814.8175948995.62300020.06833Circular Manhole20.021SSMH N/320.0211.035

219.4340RoundROUND;IRONLNS105021No Text7.47620.63420.63420.6341.05Points0.150.0640.0640.0640.064SSMH N/3MH011749768.1825948997.19381.0481749768.1825948997.19300019.49422Circular Manhole19.434SSMH N/219.4341.2

218.1030RoundROUND;IRONLNS105022No Text15.08219.3819.3819.381.05Points0.150.0640.0640.0640.064SSMH N/2MH011749713.6685949004.346136.031749713.6685949004.34600018.18611Circular Manhole18.103SSMH N/118.1031.277

223.5390RoundROUND;IRON105024No Text8.54925.09525.09525.0951.05Points0.150.0640.0640.0640.064SSMH E/2MH011749773.7685948958.86601749773.7685948958.86600022Circular Manhole23.539SSMH E/123.5391.556

223.5390RoundROUND;IRON105024No Text8.54925.09525.09525.0951.05Points0.150.0640.0640.0640.064SSMH E/2MH011749773.7685948958.86601749773.7685948958.86600022Circular Manhole23.539SSMH E/123.5391.556

218.1030RoundROUND;IRONLNS105022No Text15.08219.3819.3819.381.05Points0.150.0640.0640.0640.064SSMH N/2MH011749713.6685949004.346136.031749713.6685949004.34600018.18611Circular Manhole18.103SSMH N/118.1031.277

220.110RoundROUND;IRONLNS105019No Text10.45821.54321.54321.5431.066Points0.150.0640.0640.0640.064SSMH T/7MH011749883.9485949003.91801749883.9485949003.91800044Circular Manhole20.11SSMH T/620.111.433

218.8920RoundROUND;IRONLNS105020No Text22.82421.03421.03421.0341.066Points0.150.0640.0640.0640.064SSMH T/6MH011749940.5675949014.36957.5761749940.5675949014.36900018.92733Circular Manhole18.892SSMH T/518.8922.142

218.5950RoundROUND;IRONLNS105021No Text85.17620.62220.62220.6221.066Points0.150.0640.0640.0640.064SSMH T/5MH011749959.0825949006.57777.6641749959.0825949006.57700018.65222Circular Manhole18.595SSMH T/418.5952.027

218.1980RoundROUND;IRONLNS105022No Text39.66921.28221.28221.2821.066Points0.150.0640.0640.0640.064SSMH T/4MH011749957.5225948988.09496.2121749957.5225948988.09400018.24311Circular Manhole18.198SSMH T/318.1983.084
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Schedule of Coordinates Stormwater Lot
Connections

Lot # EASTING NORTHING LENGTH

44 1749883.15 5948798.76 1.5

45 1749897.56 5948800.67 1.5

46 1749917.20 5948809.18 1.7

47 1749933.95 5948816.60 1.4

48 1749950.73 5948824.36 1.4

49 1749977.59 5948837.97 1.4

50 1749992.34 5948846.46 1.9

51* 1750008.86 5948856.57 3.0
54* 1749969.62 5948898.05 4.0
55 1749946.57 5948870.23 13.6
56 1749926.12 5948850.16 0.6

57 1749917.73 5948845.55 0.9

58 1749898.53 5948840.06 1.1

59 1749873.88 5948834.89 0.9

60 1749855.67 5948832.81 1.1

61 1749837.56 5948833.94 0.9

62 1749819.46 5948836.16 0.7

63 1749801.51 5948839.79 0.6

64 1749786.32 5948843.22 0.8

65 1749771.15 5948846.11 0.6

66 1749753.33 5948849.81 0.6

67 1749737.75 5948853.04 0.7

68 1749723.64 5948856.20 5.5

84 1749747.48 5948893.96 2.2

85 1749763.77 5948890.18 1.0

86 1749778.19 5948887.38 1.2

87 1749793.55 5948884.37 1.4

88 1749811.47 5948880.85 1.6

89 1749827.97 5948877.47 1.6

90 1749833.86 5948905.16 4.8

91 1749844.79 5948906.08 6.7

92 1749857.88 5948875.33 1.7

93 1749881.60 5948878.68 2.0

94 1749905.58 5948889.01 2.2

95 1749890.04 5948917.52 4.3

96 1749897.38 5948918.35 6.0

97 1749926.93 5948901.60 2.1

98 1749945.04 5948912.84 1.2

* CONSTRUCTED IN A PREVIOUS STAGE
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I certify that these As-built Plans are an accurate record of the works undertaken and
that:
· The coordinates (X,Y) are in terms of NZTM on NZGD2000
· The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

Signed:   ______________________________________________________
Registered Professional Surveyor

Date:       ______________________________________________________

Name:     ______________________________________________________Rowan Hallam

LEGEND

NEW SANITARY SEWER MANHOLE

NEW SANITARY SEWER

EXISTING SANITARY SEWER

REVISED INVERT LEVEL 19.17

NOTES

1. ALL WORKS AND MATERIALS COMPLY WITH
AUCKLAND COUNCIL & WATERCARE SERVICES
LTD STANDARDS FOR ENGINEERING DESIGN
AND CONSTRUCTION.

2. ALL SANITARY SEWER LINES ARE 150mmØ uPVC
CLASS SN16 UNLESS STATED OTHERWISE.

3. ALL PIPE BEDDING COMPLIES WITH
WATERCARE STANDARDS.

4. ALL PIPE CROSSINGS UNDER ROADS AND
ACCESSWAYS HAVE BEEN HARDFILL
BACKFILLED.

5. ALL PRIVATE LOT CONNECTIONS ARE 100mmØ

6. LOT BOUNDARIES ARE SUBJECT TO FINAL
SURVEY.

7. ALL PIPE AND MH DIAMETERS ARE INTERNAL,
AND SHOWN IN MILLIMETERS UNLESS
OTHERWISE SPECIFIED.

8. ASBUILT DATA HAS BEEN SOURCED FROM A
COMBINATION OF WOODS SURVEY MEASURED
DATA AND CONTRACTOR RECEIVED DATA.

19/10/2018
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223.9590RoundROUND;IRON105011No Text7.38225.53125.53125.5311.05Points0.150.0640.0640.0640.064SSMH U/4MH011749814.5435948957.33201749814.5435948957.33200077Circular Manhole23.959SSMH U/323.9591.571
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223.5390RoundROUND;IRON105024No Text8.54925.09525.09525.0951.05Points0.150.0640.0640.0640.064SSMH E/2MH011749773.7685948958.86601749773.7685948958.86600022Circular Manhole23.539SSMH E/123.5391.556
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NOTES

1. ALL WORKS AND MATERIALS COMPLY WITH
AUCKLAND COUNCIL & WATERCARE SERVICES
LTD STANDARDS FOR ENGINEERING DESIGN
AND CONSTRUCTION.

2. ALL SANITARY SEWER LINES ARE 150mmØ uPVC
CLASS SN16 UNLESS STATED OTHERWISE.

3. ALL PIPE BEDDING COMPLIES WITH
WATERCARE STANDARDS.

4. ALL PIPE CROSSINGS UNDER ROADS AND
ACCESSWAYS HAVE BEEN HARDFILL
BACKFILLED.

5. ALL PRIVATE LOT CONNECTIONS ARE 100mmØ

6. LOT BOUNDARIES ARE SUBJECT TO FINAL
SURVEY.

7. ALL PIPE AND MH DIAMETERS ARE INTERNAL,
AND SHOWN IN MILLIMETERS UNLESS
OTHERWISE SPECIFIED.

8. ASBUILT DATA HAS BEEN SOURCED FROM A
COMBINATION OF WOODS SURVEY MEASURED
DATA AND CONTRACTOR RECEIVED DATA.

I certify that these As-built Plans are an accurate record of the works undertaken and
that:
· The coordinates (X,Y) are in terms of NZTM on NZGD2000
· The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

Signed:   ______________________________________________________
Registered Professional Surveyor

Date:       ______________________________________________________

Name:     ______________________________________________________Rowan Hallam

19/10/2018

Schedule of Coordinates Stormwater Lot
Connections

Lot # EASTING NORTHING LENGTH

44 1749883.15 5948798.76 1.5

45 1749897.56 5948800.67 1.5

46 1749917.20 5948809.18 1.7

47 1749933.95 5948816.60 1.4

48 1749950.73 5948824.36 1.4

49 1749977.59 5948837.97 1.4

50 1749992.34 5948846.46 1.9

51* 1750008.86 5948856.57 3.0
54* 1749969.62 5948898.05 4.0
55 1749946.57 5948870.23 13.6
56 1749926.12 5948850.16 0.6

57 1749917.73 5948845.55 0.9

58 1749898.53 5948840.06 1.1

59 1749873.88 5948834.89 0.9

60 1749855.67 5948832.81 1.1

61 1749837.56 5948833.94 0.9

62 1749819.46 5948836.16 0.7

63 1749801.51 5948839.79 0.6

64 1749786.32 5948843.22 0.8

65 1749771.15 5948846.11 0.6

66 1749753.33 5948849.81 0.6

67 1749737.75 5948853.04 0.7

68 1749723.64 5948856.20 5.5

84 1749747.48 5948893.96 2.2

85 1749763.77 5948890.18 1.0

86 1749778.19 5948887.38 1.2

87 1749793.55 5948884.37 1.4

88 1749811.47 5948880.85 1.6

89 1749827.97 5948877.47 1.6

90 1749833.86 5948905.16 4.8

91 1749844.79 5948906.08 6.7

92 1749857.88 5948875.33 1.7

93 1749881.60 5948878.68 2.0

94 1749905.58 5948889.01 2.2

95 1749890.04 5948917.52 4.3

96 1749897.38 5948918.35 6.0

97 1749926.93 5948901.60 2.1

98 1749945.04 5948912.84 1.2

* CONSTRUCTED IN A PREVIOUS STAGE
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NOTES

1. ALL WORKS AND MATERIALS COMPLY WITH
AUCKLAND COUNCIL & WATERCARE SERVICES
LTD STANDARDS FOR ENGINEERING DESIGN
AND CONSTRUCTION.

2. ALL SANITARY SEWER LINES ARE 150mmØ uPVC
CLASS SN16 UNLESS STATED OTHERWISE.

3. ALL PIPE BEDDING COMPLIES WITH
WATERCARE STANDARDS.

4. ALL PIPE CROSSINGS UNDER ROADS AND
ACCESSWAYS HAVE BEEN HARDFILL
BACKFILLED.

5. ALL PRIVATE LOT CONNECTIONS ARE 100mmØ

6. LOT BOUNDARIES ARE SUBJECT TO FINAL
SURVEY.

7. ALL PIPE AND MH DIAMETERS ARE INTERNAL,
AND SHOWN IN MILLIMETERS UNLESS
OTHERWISE SPECIFIED.

8. ASBUILT DATA HAS BEEN SOURCED FROM A
COMBINATION OF WOODS SURVEY MEASURED
DATA AND CONTRACTOR RECEIVED DATA.

I certify that these As-built Plans are an accurate record of the works undertaken and
that:
· The coordinates (X,Y) are in terms of NZTM on NZGD2000
· The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

Signed:   ______________________________________________________
Registered Professional Surveyor

Date:       ______________________________________________________

Name:     ______________________________________________________Rowan Hallam

19/10/2018

Schedule of Coordinates Stormwater Lot
Connections

Lot # EASTING NORTHING LENGTH

44 1749883.15 5948798.76 1.5

45 1749897.56 5948800.67 1.5

46 1749917.20 5948809.18 1.7

47 1749933.95 5948816.60 1.4

48 1749950.73 5948824.36 1.4

49 1749977.59 5948837.97 1.4

50 1749992.34 5948846.46 1.9

51* 1750008.86 5948856.57 3.0
54* 1749969.62 5948898.05 4.0
55 1749946.57 5948870.23 13.6
56 1749926.12 5948850.16 0.6

57 1749917.73 5948845.55 0.9

58 1749898.53 5948840.06 1.1

59 1749873.88 5948834.89 0.9

60 1749855.67 5948832.81 1.1

61 1749837.56 5948833.94 0.9

62 1749819.46 5948836.16 0.7

63 1749801.51 5948839.79 0.6

64 1749786.32 5948843.22 0.8

65 1749771.15 5948846.11 0.6

66 1749753.33 5948849.81 0.6

67 1749737.75 5948853.04 0.7

68 1749723.64 5948856.20 5.5

84 1749747.48 5948893.96 2.2

85 1749763.77 5948890.18 1.0

86 1749778.19 5948887.38 1.2

87 1749793.55 5948884.37 1.4

88 1749811.47 5948880.85 1.6

89 1749827.97 5948877.47 1.6

90 1749833.86 5948905.16 4.8

91 1749844.79 5948906.08 6.7

92 1749857.88 5948875.33 1.7

93 1749881.60 5948878.68 2.0

94 1749905.58 5948889.01 2.2

95 1749890.04 5948917.52 4.3

96 1749897.38 5948918.35 6.0

97 1749926.93 5948901.60 2.1

98 1749945.04 5948912.84 1.2

* CONSTRUCTED IN A PREVIOUS STAGE



 

 

Appendix A2: T+T Drawings 

 21854.0037–APP7S4–100 Drawing List and Location Plan 

 21854.0037–APP7S4–101 Geotechnical Works Plan 

 21854.0037–APP7S4–102 Geotechnical Works Subsoil Drain Plan 

 21854.0037–APP7S4–103 Geological Cross Sections 1 & 6 

 21854.0037–APP7S4–104 Geological Cross Sections 7 & 8 

 21854.0037–APP7S4–105 Geological Cross Sections 10 & 11 

 21854.0037–APP7S4–106 RE Slopes 2, 3 and 4 Typical Details 

 21854.0037–APP7S4–107  Shear Key 1 Plan 

 21854.0037–APP7S4–108  Shear Key 1 Longsection 

 21854.0037–APP7S4–109 Geology Legend and Definition of Terms 

 21854.0037–APP7S4–110 Building Limitation Plan 

 

Esplanade Retaining Walls (RE Slope 06 and Palisade Wall 1C) Drawings 

 21854.0037–S3ESP–00  Drawing List and Location Plan 

 21854.0037–S3ESP–01  Geotechnical Works Plan – Retaining Walls 8, 9 and 10 

 21854.0037–S3ESP–02  Geotechnical Works Plan – Subsoil Drainage 

 21854.0037–S3ESP–03  Geotechnical Works Plan – Shear Key 1 and Piles 

 21854.0037–S3ESP–16  RE Slope 6 – Plan and Elevation 

 21854.0037–S3ESP–17  RE Slope 6 (CH 115.5 to 175m) – Typical Cross Section 

 21854.0037–S3ESP–18  RE Slope 6 (CH 53.5 to 115.5m) – Typical Cross Section 

 

Retaining Wall 05 (Palisade Wall 1D) Drawings 

 21854.0037–MBW5–00 Drawing List and Location Plan 

 21854.0037–MBW5–13 Geotechnical Works Plan – Shear Key 1 and Piles 

 21854.0037–MBW5–14 Shear Key 1 Longsection 

 21854.0037–MBW5–15 Retaining Wall 05 – Grid Layout Details 

 21854.0037–MBW5–16 Shear Key 1F – Typical Cross Section 
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(3) SHEAR PLANE; 3-8˚ @ 248˚ / UN / SM / CV (CLAY) / BZ (60mm THICK).
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TYPICAL EXAMPLE:

DEFECT CODE LEGEND

SHAPE ROUGHNESS APERTURE

TERM CODE DESCRIPTION OF CODE TERM   SYMBOL DESCRIPTION
JOINT SURFACE (SEPERATION)

PLANAR PL SLICKENSIDED SL VERY TIGHT VT LESS THAN 0.1mm
SLIGHTLY CURVED SC SMOOTH SM TIGHT T 0.1 TO 1.0mm
CURVED CV DEFINED RIDGES DR OPEN O 1.0 TO 10.0mm
IRREGULAR IR SMALL STEPS ST VERY OPEN VO MORE THAN 10mm
STEPPED ST ROUGH R VERY NARROW VN
WAVY WV VERY ROUGH VR MODERATELY NARROW MN
UNDULATING UN NARROW N

INFILLINGS AND COATINGS

CLAY GOUGE

CLAY VENEERS 

PENETRATIVE LIMONITE

LIMONITE STAINED

COATED

CEMENTED

CLEAN

JOINTS HAVE OPENINGS BETWEEN OPPOSING FACES OF INTACT ROCK SUBSTANCE IN EXCESS
OF 1MM FILLED WITH CLAY GOUGE.
CLAY IS GENERALLY DESCRIBED IN TERMS OF SOIL PROPERTIES.

JOINTS CONTAIN CLAY COATING WHOSE MAXIMUM THICKNESS DOES NOT EXCEED 1MM.
NOTE: DESCRIBE CLAY IN TERMS OF SOIL PROPERTIES.

JOINT TRACES ARE MARKED IN TERMS OF WELL DEFINED ZONES OF SLIGHTLY TO
MODERATELY WEATHERED FERRUGINISED ROCK-SUBSTANCE WITHIN THE ADJACENT ROCK.

JOINT SURFACES ARE STAINED OR COATED WITH LIMONITE, ALTHOUGH THE ROCK
SUBSTANCE IMMEDIATELY ADJACENT TO THE JOINTS IS FRESH.

JOINTS EXHIBIT COATINGS OTHER THAN CLAY OR LIMONITE, EG. CARBONATE (CT) OR
SILICA (SC)

JOINTS ARE CEMENTED WITH LIMONITE (CL), SILICA (CS), OR CARBONATES (CC)

JOINT SURFACES SHOW NO TRACE OF CLAY, LIMONITE, OR OTHER COATINGS

CG

CV 

PL

FeSt

CT
SC

CL
CS
CC

CN

COLLUVIUM
LANDSLIP DEBRIS TYPICALLY COMPOSED OF EAST COAST BAYS
FORMATION SOILS

EAST COAST BAYS FORMATION SOILS
STIFF TO VERY STIFF SILTY CLAY, CLAYEY SILT AND MINOR
SILTY SAND, MOIST TO WET, LIGHT YELLOW TO LIGHT GREY

MW EAST COAST BAYS FORMATION
MODERATELY WEATHERED ECBF, SILTY CLAY AND CLAYEY SILT,
MINOR SILTY SAND, VERY STIFF, WET, DARK GREY, THINLY BEDDED

SW-UW EAST COAST BAYS FORMATION
SLIGHTLY TO UNWEATHERED ECBF. INTERBEDDED SANDSTONE,
SILTSTONE AND MUDSTONE.
SANDSTONE, SILTY, VERY WEAK, DARK GREY.
SILTSTONE AND MUDSTONE, EXTREMELY WEAK TO VERY WEAK,
DARK GREY

GROUNDWATER SEEPAGE

TYPE

TERM

BEDDING

JOINT
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Appendix B: Contractors Certificates 

 Hick Bros Civil Construction Ltd – Sixth Schedule – Contract 37000-02 (Stages 4 & 5 
Bulk Earthworks)  

 JG Civil Ltd – Sixth Schedule – Stage 4 Civil Earthworks  

 ICB Retaining & Construction - Producer Statement PS3 – Construction of Palisade 
Wall 1C  

 ICB Retaining & Construction - Producer Statement PS3 – Construction of Palisade 
Wall 1D  

 North Harbour Fencing Ltd – Producer Statement PS3 (Fencing for RE Slopes 2, 3 and 
4)  

 

 

 

 













 

 

Appendix C: NZS 3604:2011 Expansive Soils 
(Extract) 

 

 

  



 

 

NZS 3604:2011 Expansive Soils (Extract) 

Expansive soils tend to be moderately to highly plastic clays that undergo appreciable volume change 
upon changes in moisture content.  Technically, they are defined in NZS 3604:2011 as those soils 
having a liquid limit of more than 50% and a linear shrinkage of more than 15%. Where soils are quite 
silty or sandy, shrink and swell is less of a problem, due to the lower clay contents.  

Building damage resulting from expansive soil movement can range from relatively minor brick veneer 
cracking and internal cracking on wall corners and wall ceiling corners with attendant door and 
windows jamming, through to extensive cracking of foundation block framework, extensive internal 
visual cracking and significant warping of building frames. Damage is dependent on building 
construction and materials and is rarely of structural concern.  

NZS 3604:2011 “Timber Framed Buildings” defines good ground as follows:  

“Any soil or rock capable of permanently withstanding an ultimate bearing capacity of 300 kPa (i.e. an 
allowable bearing pressure of 100 kPa using a factor of safety of 3.0), but excludes:  

a) Potentially compressible ground such as topsoil, soft soils such as clay which can be moulded 
easily in the fingers, and uncompacted loose gravel which contains obvious voids; 

b) Expansive soils being those that have a liquid limit of more than 50% when tested in 
accordance with NZS 4402 Test 2.2, and a linear shrinkage of more than 15% when tested in 
accordance with NZS 4402 Test 2.6, and 

c) Any ground which could forseeably experience movement of 25 mm or greater for any reason 
including one or a combination of: land instability, ground creep, subsidence, seasonal swelling 
and shrinking, frost heave, changing ground water level, erosion, dissolution of soil in water, 
and effects of tree roots.” 

Foundations on expansive soils are outside the scope of NZS 3604:2011 as an acceptable solution to 
the New Zealand Building Code (NZBC). Specific engineering design of foundation elements is involved 
where expansive soils are present with a recommendation that AS 2870:2011 is used for building 
design. While not mandatory, AS 2870 designs will allow for a non-specific design foundation to be 
used without resorting to further ongoing investigation or design.  

This geotechnical completion report has classified the soils present on this subdivision to be in Site 
Class M to H1 as per the requirements of AS 2870:2011. Descriptions of the various site classes, 
together with characteristic surface ground movements are outlined below.  

  



 

 

Allowing for some correlation with NZS 3604, the various site classes applicable to NZ conditions are 
considered to be:  

 

Characteristic Surface Movements Site Class Description 

a) 20 mm  

(Note NZS 3604:2011 assumes movement of 25 

mm as part of underlying design. 

 

Class A (sand) and/or 

Class S (Silts) Equivalent 

to NZS 3604:2011 

“Good Ground” sites 

Poor to slightly 

expansive 

b) 20 mm – 40 mm 

c) 40 mm – 60 mm 

d) 60 mm – 75mm 

e) > 75 mm 

Class M 

Class H1 

Class H2 

Class E 

Moderately expansive 

Highly expansive 

Highly expansive 

Extremely expansive 

 

AS 2870 uses a range of factors to assess characteristic soil movement including: 

i. Building distress due to ground movement visible on adjacent structures,  

ii. Known soil properties and site specific testing to determine the shrink / swell index of a soil 
(Test 7.1.1 in AS 1289 – Methods of Testing Soils for Engineering Purposes).  

AS 2870 is based on defining soil types into various hazard classes based on expected surface 
movement and depth of desiccation that could occur. It then applies various foundation designs and 
embedment depths based on the form of building construction (slab on ground, strip footing, stiffened 
raft, stiffened slab with deep edge beams, etc). AS2870 uses more reinforcing steel than NZ designs 
generally would to create stiffer foundations that are better able to tolerate ground movement.  

The Australian approach also regards expansive soil to a considerable extent being a home owner 
maintenance issue and significant emphasis is put into ensuring that people understand the influence 
that trees and dry summers etc may have on foundation performance. See Appendix D.  

 

 

 



 

 

Appendix D: CSIRO – BTF18 – Foundation 
Maintenance and Footing 
Performance: A Homeowners Guide 

 

 

 











 

 

Appendix E: Test Results 

 21854.0037–APP7S4–111   Post Earthworks Investigation Plan 

 21854.0037–APP7S4–112    Topsoil Depths Plan 

 21854.0037–APP7S4–113   Earthworks Testing Location Plan 

 Soil Expansion Test Results 

 Post Earthworks Investigation Borehole Logs (HA4–01 to HA4–12)  

 Earthworks Test Results 
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Ground Floor, 19 Morgan Street, Newmarket, Auckland 1023

PO Box 9360, Newmarket, Auckland 1149

p 64 9 356 3510

www.geotechnics.co.nz
File:T:\Geotechnicsgroup\1008204\Working Material\_APP7_S4_Shrink_Swell_Summary.xlsx

Site: Millwater - Arran Point, Precinct 7, Stage 4 Your Job No: 21854.0037

Our Job No: 1008204.0000.0.0

Test Method Used:   AS 1289.7.1.1 - 2003    Determination of the Shrink - Swell Index

SUMMARY OF SHRINK - SWELL TEST RESULTS

HA No.: 1 1 2 2 3 3 4 4

DEPTH (m) 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0

Applied Pressure (kPa) 55 55 55 55 55 55 55 55

Initial Water Content (%) 31.3 31.6 33.3 31.1 27.6 32.1 30.9 31.9

SWELL Bulk Density (t/m³) 1.86 1.89 1.80 1.83 1.88 1.77 1.81 1.78

TEST Dry Density (t/m³) 1.42 1.44 1.35 1.4 1.47 1.34 1.38 1.35

Final Water Content (%) 33.2 32.2 35.3 32.5 29.1 34.0 32.8 33.4

Swelling Strain (%) 0.09 -0.36 0.06 0.08 0.02 0.063 0.12 0.05

Final Water Content            (%) 21.1 18.0 20.7 22.4 18.4 16.6 22.7 23.7

SHRINKAGE Shrinkage Strain (%) 4.3 2.1 2.42 4.3 0.5 1.34 4.3 4.0

TEST
Inert Material Estimate in 

the Soil Specimen
(%) 0 0 0 0 0 0 0 0

Soil Crumbling During Shrinkage Nil Nil Nil Nil Nil Nil Nil Nil

Cracking of the Shrinkage Specimen Moderate Moderate Moderate Moderate Major Moderate Moderate Moderate

SHRINK - SWELL INDEX (%) 2.4 1.0 1.4 2.4 0.3 0.76 2.4 2.2

Remarks: The test results are IANZ accredited.

  Entered by: Date: Checked by:      Date:11/09/2018 11/09/2018
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Ground Floor, 19 Morgan Street, Newmarket, Auckland 1023

PO Box 9360, Newmarket, Auckland 1149

p 64 9 356 3510

www.geotechnics.co.nz
File:T:\Geotechnicsgroup\1008204\Working Material\_APP7_S4_Shrink_Swell_Summary.xlsx

Site: Millwater - Arran Point, Precinct 7, Stage 4 Your Job No: 21854.0037

Our Job No: 1008204.0000.0.0

Test Method Used:   AS 1289.7.1.1 - 2003    Determination of the Shrink - Swell Index

SUMMARY OF SHRINK - SWELL TEST RESULTS

HA No.: 5 5 6 6 7 7 8 8

DEPTH (m) 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0

Applied Pressure (kPa) 55 55 55 55 55 55 55 55

Initial Water Content (%) 33.2 37.1 32.2 35.7 40.7 31.5 31.1 36.0

SWELL Bulk Density (t/m³) 1.81 1.78 1.78 1.73 1.75 1.85 1.85 1.81

TEST Dry Density (t/m³) 1.36 1.30 1.35 1.27 1.24 1.41 1.41 1.33

Final Water Content (%) 35.1 38.8 34.1 38.0 42.1 33.4 32.9 37.2

Swelling Strain (%) 0.15 0.11 0.04 0.05 -0.06 0.03 0.12 -0.07

Final Water Content            (%) 22.3 23.8 15.2 18.9 24.5 17.0 14.9 16.4

SHRINKAGE Shrinkage Strain (%) 3.8 2.6 1.8 3.8 2.0 5.2 5.8 5.6

TEST
Inert Material Estimate in 

the Soil Specimen
(%) 0 0 0 0 0 0 0 0

Soil Crumbling During Shrinkage Nil Nil Nil Nil Nil Nil Nil Nil

Cracking of the Shrinkage Specimen Moderate Moderate Moderate Moderate Moderate Moderate Moderate Moderate

SHRINK - SWELL INDEX (%) 2.2 1.5 1.0 2.1 1.1 2.9 3.3 3.1

Remarks: The test results are IANZ accredited.

  Entered by: Date: Checked by:      Date:
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Ground Floor, 19 Morgan Street, Newmarket, Auckland 1023

PO Box 9360, Newmarket, Auckland 1149

p 64 9 356 3510

www.geotechnics.co.nz
File:T:\Geotechnicsgroup\1008204\Working Material\_APP7_S4_Shrink_Swell_Summary.xlsx

Site: Millwater - Arran Point, Precinct 7, Stage 4 Your Job No: 21854.0037

Our Job No: 1008204.0000.0.0

Test Method Used:   AS 1289.7.1.1 - 2003    Determination of the Shrink - Swell Index

SUMMARY OF SHRINK - SWELL TEST RESULTS

HA No.: 9 9 10 10 11 11 12 12

DEPTH (m) 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0

Applied Pressure (kPa) 55 55 55 55 55 55 55 55

Initial Water Content (%) 30.8 34.0 36.9 28.3 26.7 21.4 52.5 59.2

SWELL Bulk Density (t/m³) 1.81 1.85 1.72 1.85 1.90 1.95 1.69 1.60

TEST Dry Density (t/m³) 1.38 1.38 1.26 1.44 1.50 1.61 1.11 1.01

Final Water Content (%) 32.6 35.8 38.5 30.2 28.7 23.3 53.8 60.7

Swelling Strain (%) 0.23 0.71 0.07 0.19 0.15 0.42 0.05 0.05

Finall Water Content            (%) 14.2 14.7 26.8 19.3 20.0 17.7 42.4 32.1

SHRINKAGE Shrinkage Strain (%) 1.6 4.2 3.0 1.4 3.1 3.0 10.8 3.2

TEST
Inert Material Estimate in 

the Soil Specimen
(%) 0 0 0 0 0 0 0 0

Soil Crumbling During Shrinkage Nil Nil Nil Nil Nil Nil Nil Nil

Cracking of the Shrinkage Specimen Moderate Moderate Moderate Moderate Major Moderate Major Major

SHRINK - SWELL INDEX (%) 1.0 2.5 1.7 0.8 1.8 1.8 6.0 1.8

Remarks: The test results are IANZ accredited.

  Entered by: Date: Checked by:      Date:11/09/2018 11/09/2018
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SHEET: 1 OF 1

BOREHOLE No.: HA4-01

PROJECT:  Arran Point Precinct 7 - Stage 4 LOCATION: Arran Point, Millwater JOB No.:  21854.0037/s3
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CO-ORDINATES: 5948857.66 mN
1749721.89 mE(NZTM2000)

R.L.: 34.50m

DATUM: NZVD2016 DRILL FLUID:

DRILL METHOD:  HA

DRILL TYPE:  50MM HAND AUGER

DRILLED BY:  GEOTECHNICS

CHECKED:  AGRALOGGED BY:  RBE

HOLE FINISHED:  08/08/2018

HOLE STARTED: 08/08/2018

Description and
Additional Observations

173/67 kPa

160/30 kPa

UTP

65/33 kPa

199/51 kPa

UTP

160/51 kPa

UTP

110/54 kPa

UTP

34

33

32

31

clayey SILT, low plasticity, moist to wet, dark brown
and yellowish brown

clayey SILT, low plasticity, moist, yellowish brown, and
SILT, non plastic, moist, grey, with inclusions of grey
sandstone gravel

SILT non plastic to friable, hard, dry to moist, grey

gravelly SILT,sandy, non plastic, moist, grey, with
minor yellowish brown inclusions

SANDSTONE (sandy SILT) hard, grey, penetrated
with difficulty

sandy SILT, non plastic, moist, grey, minor orange
inclusions

SILT, gravelly, non plastic, moist, grey (crushed
siltstone)

2.70m: sandstone gravel. Extremely hard to auger; refusal

M-W

M

D-M

M

VSt-H

2.8m: Effective refusal

Fill
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Hole Depth
2.8m

COMMENTS:

Scale 1:20 Rev.: A
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SHEET: 1 OF 1

BOREHOLE No.: HA4-02

PROJECT:  Arran Point Precinct 7 - Stage 4 LOCATION: Arran Point, Millwater JOB No.:  21854.0037/s3
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CO-ORDINATES: 5948911.00 mN
1749761.75 mE(NZTM2000)

R.L.: 35.70m

DATUM: NZVD2016 DRILL FLUID:

DRILL METHOD:  HA

DRILL TYPE:  50MM HAND AUGER

DRILLED BY:  GEOTECHNICS

CHECKED:  AGRALOGGED BY:  AGRA

HOLE FINISHED:  08/08/2018

HOLE STARTED: 08/08/2018

Description and
Additional Observations

UTP

>224 kPa

>224 kPa

>224 kPa

>224 kPa

UTP

>224 kPa

128/58 kPa

128/70 kPa

UTP

35

34

33

32

SILT non plastic, moist, dark brown

SILT, and sandy SILT, trace gravel, non plastic, moist
to dry, yellowish brown and grey

clayey SILT, medium plasticity, moist, yellowish brown

SILT, and Sandy SILT, non plalstic, moist to dry,
yellowish brown and grey

M

D-M

M

D-M

VSt-H

VSt

H

3.1m: Target depth
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SHEET: 1 OF 1

BOREHOLE No.: HA4-03

PROJECT:  Arran Point Precinct 7 - Stage 4 LOCATION: Arran Point, Millwater JOB No.:  21854.0037/s3
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CO-ORDINATES: 5948855.42 mN
1749783.71 mE(NZTM2000)

R.L.: 31.80m

DATUM: NZVD2016 DRILL FLUID:

DRILL METHOD:  HA

DRILL TYPE:  50MM HAND AUGER

DRILLED BY:  GEOTECHNICS

CHECKED:  AGRALOGGED BY:  RBE

HOLE FINISHED:  08/08/2018

HOLE STARTED: 08/08/2018

Description and
Additional Observations

>224 kPa

96/38 kPa

>224 kPa

202/77 kPa

UTP

131/75 kPa

UTP

UTP

UTP

>224 kPa

31

30

29

28

clayey SILT, low plasticity, moist, dark brown, with
yellowish brown inclusions

SILT non plastic, moist, yellowish brown and grey, with
inclusions of grey sandstone

sandy SILT, non plastic to friable, dry to moist, grey

SILT, non plastic, dry to moist, grey and yellowish
brown, with abundant sandstone gravel

0.60m: grey, with minor yellowish brown inclusions

1.10m: grey and yellowish brown

1.60m: moist

1.90m: low plasticity, yellowish brown and grey

2.10m: grey, crushed sandstone with abundant sandstone
gravel

M VSt-H

H

3m: Target depth
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SHEET: 1 OF 1

BOREHOLE No.: HA4-04

PROJECT:  Arran Point Precinct 7 - Stage 4 LOCATION: Arran Point, Millwater JOB No.:  21854.0037/s3
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CO-ORDINATES: 5948902.01 mN
1749804.48 mE(NZTM2000)

R.L.: 34.70m

DATUM: NZVD2016 DRILL FLUID:

DRILL METHOD:  HA

DRILL TYPE:  50MM HAND AUGER

DRILLED BY:  GEOTECHNICS

CHECKED:  AGRALOGGED BY:  AGRA

HOLE FINISHED:  08/08/2018

HOLE STARTED: 08/08/2018

Description and
Additional Observations

>224 kPa

221/87 kPa

186/77 kPa

183/103 kPa

>224 kPa

>224 kPa

189/90 kPa

>224 kPa

144/70 kPa

34

33

32

31

SILT, non plastic, moist, dark brown

clayey SILT, and SILT, non plastic, dry to moist,
yellowish brown, grey and orange

sandy SILT,and SILT,  non plastic, dry to moist,
yellowish brown; minor grey sandstone gravel

sandy GRAVEL, extremely hard to auger, refusal
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2.8m: Refusal
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Scale 1:20 Rev.: A
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SHEET: 1 OF 1

BOREHOLE No.: HA4-05

PROJECT:  Arran Point Precinct 7 - Stage 4 LOCATION: Arran Point, Millwater JOB No.:  21854.0037/s3
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CO-ORDINATES: 5948846.68 mN
1749832.16 mE(NZTM2000)

R.L.: 29.60m

DATUM: NZVD2016 DRILL FLUID:

DRILL METHOD:  HA

DRILL TYPE:  50MM HAND AUGER

DRILLED BY:  GEOTECHNICS

CHECKED:  AGRALOGGED BY:  RBE

HOLE FINISHED:  08/08/2018

HOLE STARTED: 08/08/2018

Description and
Additional Observations

UTP

>224 kPa

129/43 kPa

116/71 kPa

173/77 kPa

102/42 kPa

122/64 kPa

176/77 kPa

211/42 kPa

112/65 kPa

29

28

27

26

clayey SILT, low plasticity, moist, dark brown and
yellowish brown

SILT non plastic to friable, moist, yellowish brown and
grey, with grey sandstone gravel

clayey SILT low plasticity, moist, yellowish brown, with
SILT non plastic, moist, grey, and inclusions of grey
sandstone gravel

sandy SILT, non plastic, moist, yellowish brown and
grey

clayey SILT, low plasticity, moist, yellowish brown with
grey inclusions

sandy SILT non plastic, moist, grey and yellowish
brown, abundant crushed sandstone
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3.1m: Target depth
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Scale 1:20 Rev.: A
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SHEET: 1 OF 1

BOREHOLE No.: HA4-06

PROJECT:  Arran Point Precinct 7 - Stage 4 LOCATION: Arran Point, Millwater JOB No.:  21854.0037/s3
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CO-ORDINATES: 5948920.57 mN
1749842.72 mE(NZTM2000)

R.L.: 36.20m

DATUM: NZVD2016 DRILL FLUID:

DRILL METHOD:  HA

DRILL TYPE:  50MM HAND AUGER

DRILLED BY:  GEOTECHNICS

CHECKED:  AGRALOGGED BY:  AGRA

HOLE FINISHED:  08/08/2018

HOLE STARTED: 08/08/2018

Description and
Additional Observations

141/64 kPa

122/74 kPa

>224 kPa

>224 kPa

>224 kPa

UTP

UTP

UTP

>224 kPa

36

35

34

33

SILT, non plastic, moist, dark brown mottled orange

SILT, some sand, non plastic, moist, to dry, yellowish
brown and grey, with inclusions of sandstone gravel

sandy SILT, non plastic, moist to dry, white mottled
orange, and SILT, minor clay, with trace grey gravel
inclusions

1.60m: some grey siltstone gravel
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SHEET: 1 OF 1

BOREHOLE No.: HA4-07

PROJECT:  Arran Point Precinct 7 - Stage 4 LOCATION: Arran Point, Millwater JOB No.:  21854.0037/s3
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CO-ORDINATES: 5948804.46 mN
1749872.22 mE(NZTM2000)

R.L.: 15.70m

DATUM: NZVD2016 DRILL FLUID:

DRILL METHOD:  HA

DRILL TYPE:  50MM HAND AUGER

DRILLED BY:  GEOTECHNICS

CHECKED:  AGRALOGGED BY:  RBE

HOLE FINISHED:  08/08/2018

HOLE STARTED: 08/08/2018

Description and
Additional Observations

>224 kPa

>224 kPa

>224 kPa

UTP

205/128 kPa

UTP

15

14

13

12

clayey SILT, low plasticity, wet, dark brown

clayey SILT, medium plasticity, moist, yellowish brown,
with minor grey inc lusions

sandy SILT, non plastic, moist, yellowish brown with
grey inclusions

clayey SILT, low plasticity, dry to moist, yellowish
brown with grey inclusions

SILT, non plastic, dry to moist, yellowish brown with
grey inclusions

1.70m: solid refusal, grey sandstone
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BOREHOLE No.: HA4-08

PROJECT:  Arran Point Precinct 7 - Stage 4 LOCATION: Arran Point, Millwater JOB No.:  21854.0037/s3
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CO-ORDINATES: 5948849.23 mN
1749894.44 mE(NZTM2000)

R.L.: 27.00m

DATUM: NZVD2016 DRILL FLUID:

DRILL METHOD:  HA

DRILL TYPE:  50MM HAND AUGER

DRILLED BY:  GEOTECHNICS

CHECKED:  AGRALOGGED BY:  RBE

HOLE FINISHED:  08/08/2018

HOLE STARTED: 08/08/2018

Description and
Additional Observations

176/113 kPa

128/70 kPa

167/58 kPa

173/80 kPa

90/54 kPa

189/112 kPa

131/65 kPa

158/93 kPa

UTP

UTP

26

25

24

clayey SILT, low plasticity, moist, brown

clayey SILT, low plasticity, moist, yellowish brown, and
SILT non plastic, moist, grey; fragments of grey
sandstone gravel

SILT non plastic, moist to dry, yellowish brown and
grey with inclusions of grey siltstone

sandy SILT, non plastic, moist to dry, grey ( broken
and crushed sandstone) , with minor clayey SILT, low
plasticity, moist, yellowish brown
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3m: Target depth

Fill

0.5

1.0

1.5

2.0

2.5

3.0

3.5

 

Hole Depth
3m

COMMENTS:

Scale 1:20 Rev.: A



B
o
re

L
o
g
 -

 3
1
/0

8
/2

0
1
8
 2

:1
4
:3

6
 p

.m
. 
- 

P
ro

d
u
ce

d
 w

ith
 C

o
re

-G
S

 b
y 

G
e
R

o
c

v3
.2

a
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BOREHOLE No.: HA4-09

PROJECT:  Arran Point Precinct 7 - Stage 4 LOCATION: Arran Point, Millwater JOB No.:  21854.0037/s3
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CO-ORDINATES: 5948902.37 mN
1749914.11 mE(NZTM2000)

R.L.: 26.20m

DATUM: NZVD2016 DRILL FLUID:

DRILL METHOD:  HA

DRILL TYPE:  50MM HAND AUGER

DRILLED BY:  GEOTECHNICS

CHECKED:  AGRALOGGED BY:  AGRA

HOLE FINISHED:  08/08/2018

HOLE STARTED: 08/08/2018

Description and
Additional Observations

176/87 kPa

>224 kPa

>224 kPa

221/80 kPa

UTP

202/135 kPa

167/96 kPa

154/70 kPa

109/38 kPa

112/48 kPa

26

25

24

23

SILT non plastic, moist, dark brown

clayey SILT, and  SILT, non plastic, moist to dry,
yellowish brown, white, orange and grey; minor gravel

clayey SILT, low to no plasticity, moist, white and
orange

SILT, some clay, trace sand, non plastic, moist, white
mottled orange
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3.1m: Target depth
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BOREHOLE No.: HA4-10

PROJECT:  Arran Point Precinct 7 - Stage 4 LOCATION: Arran Point, Millwater JOB No.:  21854.0037/s3
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CO-ORDINATES: 5948837.58 mN
1749933.41 mE(NZTM2000)

R.L.: 16.00m

DATUM: NZVD2016 DRILL FLUID:

DRILL METHOD:  HA

DRILL TYPE:  50MM HAND AUGER

DRILLED BY:  GEOTECHNICS

CHECKED:  AGRALOGGED BY:  AGRA

HOLE FINISHED:  08/08/2018

HOLE STARTED: 08/08/2018

Description and
Additional Observations

>224 kPa

>224 kPa

173/125 kPa

167/35 kPa

80/19 kPa

74/16 kPa

154/35 kPa

15

14

13

SILT, non plastic, moist, dark brown

sandy SILT, and SILT, non plastic, dry to moist,
yellowish brown

gravelly SAND, non plastic, dry to moist, grey

SILT, some clay, non plastic, moist, brown mottled
yellowish brown, trace grey  gravel inclusions

SILT, some sand, non plastic, moist, grey
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2.3m: Refusal
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BOREHOLE No.: HA4-11

PROJECT:  Arran Point Precinct 7 - Stage 4 LOCATION: Arran Point, Millwater JOB No.:  21854.0037/s3
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CO-ORDINATES: 5948875.07 mN
1749946.16 mE(NZTM2000)

R.L.: 22.20m

DATUM: NZVD2016 DRILL FLUID:

DRILL METHOD:  HA

DRILL TYPE:  50MM HAND AUGER

DRILLED BY:  GEOTECHNICS

CHECKED:  AGRALOGGED BY:  RBE

HOLE FINISHED:  08/08/2018

HOLE STARTED: 08/08/2018

Description and
Additional Observations

176/96 kPa

>224 kPa

>224 kPa

150/77 kPa

122/61 kPa

99/49 kPa

99/49 kPa

74/38 kPa

77/32 kPa

90/33 kPa

22

21

20

19

clayey SILT, medium plasticity, moist, yellowish brown
and brown

clayey SILT, low plasticity, moist, yellowish brown

clayey SILT, medium plasticity, moist, yellowish brown
mottled light greyish white

SILT, some clay, low plasticity, moist, light greyish
white mottled yellowish brown

0.80m: grey inclusions

M VSt

VSt-H

St-VSt

3.1m: Target depth

Topsoil

Fill

Residual Soil

0.5

1.0

1.5

2.0

2.5

3.0

3.5

 

Hole Depth
3.1m

COMMENTS:

Scale 1:20 Rev.: A
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SHEET: 1 OF 1

BOREHOLE No.: HA4-12

PROJECT:  Arran Point Precinct 7 - Stage 4 LOCATION: Arran Point, Millwater JOB No.:  21854.0037/s3
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CO-ORDINATES: 5948865.61 mN
1749994.24 mE(NZTM2000)

R.L.: 14.00m

DATUM: NZVD2016 DRILL FLUID:

DRILL METHOD:  HA

DRILL TYPE:  50MM HAND AUGER

DRILLED BY:  GEOTECHNICS

CHECKED:  AGRALOGGED BY:  RBE

HOLE FINISHED:  08/08/2018

HOLE STARTED: 08/08/2018

Description and
Additional Observations

81/45 kPa

86/39 kPa

147/42 kPa

224/67 kPa

221/45 kPa

160/51 kPa

>224 kPa

96/29 kPa

144/38 kPa

198/48 kPa

13

12

11

clayey SILT, medium plasticity, wet, dark brown

clayey SILT, low plasticity, moist, yellowish brown,
minor grey inclusions

clayey SILT, medium to low plasticity, moist, yellowish
brown mottled light grey and orange brown

SILT, some clay, low plasticity, moist, orange brown
and light greyish wihite

SILT, non plastic, moist, reddish brown mottled light
greyish white

SILT some clay, low plasticity, moist, orange brown,
pink and light brownish white

SILT, non plastic, moist, orange brown

1.80m: light greyish white mottled rusty brown

2.10m: light greyish white mottled yellowish brown

2.35m: band of rusty oxides

W

M

St

VSt

VSt-H

St-VSt

VSt

3.2m: Target depth

Fill

Residual Soil

0.5

1.0

1.5

2.0

2.5

3.0

3.5

 

Hole Depth
3.2m

COMMENTS:

Scale 1:20 Rev.: A



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 614089.032/1
T&T Job #: Entered By: YA

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

1.81 1.33 36.5 2.7 2.3

1.80 1.32 36.5 2.7 2.9

1.79 1.30 37.3 2.7 3.4

1.80 1.31 37.3 2.7 2.8

1.71 1.25 37.0 2.7 7.7

1.71 1.25 37.0 2.7 7.7

1.73 1.26 37.5 2.7 6.2

1.79 1.30 37.5 2.7 2.9

1.78 1.30 36.5 2.7 4.4

1.78 1.30 36.5 2.7 4.1

- - - - -

- - - - -

1.84 1.32 38.5 2.7 0.0

1.84 1.33 38.5 2.7 0.0

1.81 1.31 37.7 2.7 1.8

1.80 1.31 37.7 2.7 2.1

1.85 1.40 32.0 2.7 3.1

1.85 1.40 32.0 2.7 3.0

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

1.84 1.36 35.3 2.7 1.8

1.83 1.36 35.3 2.7 1.9

1.83 1.41 30.0 2.7 5.5

1.83 1.41 30.0 2.7 5.4

1.85 1.36 35.9 2.7 0.7

1.84 1.36 35.9 2.7 1.1

1.84 1.34 37.0 2.7 0.8

1.84 1.34 37.0 2.7 0.8

1.83 1.34 36.4 2.7 1.6

1.83 1.34 36.4 2.7 1.7

1.78 1.27 40.3 2.7 2.0

1.78 1.27 40.3 2.7 2.0

1.83 1.36 34.9 2.7 2.5

1.82 1.35 34.9 2.7 2.7

1.83 1.29 41.6 2.7 0.0

1.83 1.29 41.6 2.7 0.0

1.82 1.31 38.9 2.7 0.5

Location

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Shear Key

Shear Key

Shear Key

Shear Key

Shear Key

Shear Key

Shear Key

Bulk Earthworks

Shear Key

Shear Key

Bulk Earthworks

Bulk Earthworks

Shear Key

Bulk Earthworks

10.922

 -

7.951

-

17.563

-

Bulk Earthworks

Bulk Earthworks

Shear Key

Shear Key

Shear Key

Shear Key

14.915

14.887

14.796

25.417

RL

 -

 -

 -

-

 -

P

120S14-117/3 YA 27/11/2014

21854.0037

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

S14-022

pass  /  fail
Specification
> 140 kPa and

< 10 % Air
Voids)

Comments
These results have not yet passed our entire
quality assurance process. They should be

used with caution and may be subject to
change.

P

Tech. Oven Dry
Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated
Air Voids

(%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

133 154 141

171 143

YA 1/10/2014 137 140

154 130 143

 -  - YA

150

 -  - 137 144 P

P

P

S14-026 - - YA 3/10/2014 140 150 150 160

1/10/2014 161 154 157

 -  - YA 1/10/2014 150 137

154 157

 -  -

S14-138/2 2660325.847 6510539.432 HA 4/12/2014 111 120 103 140 119 Y F See URN S14-141 for retest

12.306

S14-142/2 2660325.788 6510542.289 HA 5/12/2014 162 171 137 162 158 P

S14-141  -  - YA 4/12/2014 120 135 155 171 145 Y P

Material not meeting spec but as it is Lime
stabilized A Linton agreed that these results can
pass with the assumption that the strength will
increase over time. Retest of URN S14-138/2

171 152 P16.033

188 167 P

S14-145/2 2660335.918 6510540.439 HA 5/12/2014 145 205 188 171 177 P

S14-145/1 2660325.91 6510543.131 HA 5/12/2014 137 137 20511.6

6510539.332 YA 6/12/2014 140 137 15415.389

-

S14-148/1 2660322.412 6510544.995 YA 6/12/2014 137 144 154

S14-152/1 2660316.673 6510543.682 HA 8/12/2014 188 205 17116.068

16.27

137 142 P

S14-149 - - YA 6/12/2014 140 160 180 200 170 P

S14-148/2 2660332.127

188 188 P

S14-152/2 2660333.843 6510537.812 HA 8/12/2014 137 188 145 205 169 P

182 P

188 158 PS14-153/1 2660394.239 6510659.087 HA 8/12/2014 145 154 145

2660329.742 6510545.648 HA 9/12/2014 137 155 175

S14-156 - - HA 8/12/2014 154 175 195 205

S14-163/1 2660404.052 6510658.774 HA 9/12/2014 154 154 18826.475

205 168 P

S14-159 - - HA 9/12/2014 120 150 170 205 161 P

S14-158

HA 10/12/2014 145 205 180

205 175 P

S14-163/2 2660387.846 6510657.062 HA 9/12/2014 205 205 205 197 203 P27.268

15.332

S14-169/1 2660336.754 6510543.226 HA 10/12/2014 120 137 205

188 180 P

S14-166/2 2660372.846 6510530.481 HA 10/12/2014 188 137 188 205 180 P

S14-166/1 2660337.428 6510537.993

154 154 P

S14-169/2 2660362.186 6510533.142 HA 10/12/2014 137 154 154 205 163 P

188 173 PShear KeyS14-174/2 2660368.142 6510537.797 HA 11/12/2014 154 162 18815.127

S14-174/1 2660350.436 6510538.277 HA 11/12/2014 162 154 188 205 177 P16.358 Shear Key

Material not meeting spec but as it is LimeS14-178/1 2660353.361 6510543.091 HA 11/12/2014 120 111 111 154 124 P15.995 Shear Key



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 614089.032/1
T&T Job #: Entered By: YA

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

LocationRL

21854.0037

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

pass  /  fail
Specification
> 140 kPa and

< 10 % Air
Voids)

Comments
These results have not yet passed our entire
quality assurance process. They should be

used with caution and may be subject to
change.

Tech. Oven Dry
Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated
Air Voids

(%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

1.82 1.31 38.9 2.7 0.3

1.80 1.30 38.6 2.7 1.9

1.79 1.29 38.6 2.7 2.3

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

1.79 2.7

1.79 2.7

1.79 2.7

1.78 2.7

1.77 1.31 35.6 2.7 5.2

1.78 1.31 35.6 2.7 4.6

1.80 1.34 34.3 2.7 4.5

1.80 1.34 34.3 2.7 4.6

1.79 1.31 36.5 2.7 3.4

1.78 1.31 36.5 2.7 3.9

1.80 1.33 36.0 2.7 3.2

1.80 1.33 36.0 2.7 3.1

1.80 1.27 41.5 2.7 0.3

1.79 1.27 41.5 2.7 0.5

1.80 1.27 41.3 2.7 0.2

1.79 1.27 41.3 2.7 0.5

1.76 1.36 29.8 2.7 9.2

1.76 1.36 29.8 2.7 9.4

1.79 1.30 38.5 2.7 2.2

1.79 1.29 38.5 2.7 2.2

1.79 1.36 31.3 2.7 6.8

1.79 1.36 31.3 2.7 6.9

1.82 1.31 38.6 2.7 0.9

1.82 1.32 38.6 2.7 0.5

1.80 1.36 32.4 2.7 5.7

1.80 1.36 32.4 2.7 5.5

1.87 1.37 36.9 2.7 0.0

1.86 1.36 36.9 2.7 0.0

1.86 1.36 36.7 2.7 0.0

1.86 1.36 36.7 2.7 0.0

1.75 1.26 38.9 2.7 4.1

1.79 1.29 38.9 2.7 2.0

1.85 1.39 33.2 2.7 2.5

1.86 1.39 33.2 2.7 2.0

1.78 1.22 46.3 2.7 0.0

1.78 1.22 46.3 2.7 0.0

1.87 1.38 34.9 2.7 0.4

1.86 1.38 34.9 2.7 0.8

1.87 1.35 38.9 2.7 0.0

1.88 1.35 38.9 2.7 0.0

1.82 1.38 31.7 2.7 4.9

1.82 1.38 31.7 2.7 5.0

1.81 1.41 28.4 2.7 7.7

1.79 1.40 28.4 2.7 8.6

1.81 1.35 33.6 2.7 4.5

1.80 1.35 33.6 2.7 4.7

1.82 1.40 29.8 2.7 6.4

1.82 1.40 29.8 2.7 6.4

15.752

16.909

Shear Key

Bulk Earthworks

Shear Key

Shear Key

Shear Key

Shear Key

Shear Key

Shear Key

Shear Key

Shear Key

Shear Key

Shear Key

Bulk Earthworks

Material not meeting spec but as it is Lime
stabilized A Linton agreed that these results

can pass with the assumption that the
strength will increase over time.S14-178/2 2660336.648 6510546.599 HA 11/12/2014 103 145 11617.002

-

S14-178/1 2660353.361 6510543.091 HA 11/12/2014 120 111 111 154 124 P15.995 Shear Key

18017.727

17.22

S14-183 2660356.867 6510547.889 HA 12/12/2014 120 160 18017.873

S14-179 - - HA 11/12/2014 137 155 175

S14-186/2 2660394.133 6510540.959 YA 13/12/2014 109 127 13716.655

P

S14-186/1 2660380.15 6510541.396 YA 13/12/2014 109 127 137 154 132 P

S14-185 2660356.866 6510547.744 HA 12/12/2014 103 140

S14-200/2 2660387.761 6510552.955 HA 20/12/2014 205 205 188

S14-200/1 2660407.545 6510556.264 HA 20/12/2014 188 205 154

180 195 P

205 166 P

120 121 P

205 157

137 171 P

154 132 P

188 164 P

S14-203/1 2660405.222 6510554.957 14.802 HA 22/12/2014 137 137 154 205 158 P

S14-203/2 2660399.23 6510555.637 19.851 HA 22/12/2014 137 137 154 205 158 P

S14-206/1 2660367.615 6510564.527 20.788 HA 23/12/2014 205 137 120 188 163 P

S14-206/2 2660338.696 6510559.065 20.233 HA 23/12/2014 103 103 154 86 112 P

124 Y F

Shear Key

Shear Key

S14-214/2 2660324.207 6510581.162 21.209 HA 5/01/2015 103 103 154 188 137 P

111 205 152 P

Shear Key

Shear Key

S14-216/1 2660348.084 6510562.661 21.412 HA 5/01/2015 103 120 154 205 146 P

S14-216/2 2660319.167 6510580.336 21.531 HA 5/01/2015 86 103 120 188

205 188 188 205 197 P

Shear Key

Shear Key

S14-218/1 2660339.329 6510570.108 21.505 HA 6/01/2015 154 154 137 103 137 Y P

S14-218/2 2660335.269 6510597.72 21.77 HA 6/01/2015 171 120

HA 7/01/2015 188 154 154 188 171 P

Shear Key

Shear Key

S14-220/1 2660316.77 6510593.071 22.115 HA 6/01/2015 154 171 188 205 180 P

S14-220/2 2660342.935 6510572.524 23.485 HA 6/01/2015

6510606.177 23.99 HA 7/01/2015 154 188 188 205 184 P

Shear Key

Shear Key

S14-222/1 2660336.637 6510565.947 20.724 HA 7/01/2015 145 188 205 137 169 P

S14-222/2 2660333.071 6510598.227 25.374

S14-228/2 2660337.693 6510566.559 22.13 HA 8/01/2015 188 205 145 188 182 PShear Key

S14-224/1 2660339.634 6510575.936 23.153 HA 7/01/2015 111 137 188 154 148 P

S14-224/2 2660307.753

6510598.486 24.275 HA 9/01/2015 103 111 120 154 122 P

Shear Key

Shear Key

S14-230/1 2660340.07 6510574.501 22.797 HA 8/01/2015 111 120 171 188 148 PShear Key

S14-235/1 2660334.963 6510595.249 24.347 YA 9/01/2015 205 205 205 205 205 PBulk Earthworks

S14-232/1 2660325.917 6510584.193 24.308 HA 9/01/2015 137 154 205 120 154 P

S14-232/2 2660339.209

No oven Moisture content collected. Average
field Moisture content used

Retest of URN S14-216/2

See URN S14-218/1 for retest



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 614089.032/1
T&T Job #: Entered By: YA

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

LocationRL

21854.0037

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

pass  /  fail
Specification
> 140 kPa and

< 10 % Air
Voids)

Comments
These results have not yet passed our entire
quality assurance process. They should be

used with caution and may be subject to
change.

Tech. Oven Dry
Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated
Air Voids

(%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

1.87 1.37 36.1 2.7 0.0

1.87 1.37 36.1 2.7 0.0

1.86 1.42 31.7 2.7 2.7

1.87 1.42 31.7 2.7 2.7

1.89 1.43 31.8 2.7 1.4

1.89 1.43 31.8 2.7 1.3

1.89 1.45 30.5 2.7 2.1

1.89 1.44 30.5 2.7 2.4

1.86 1.36 36.6 2.7 0.0

1.86 1.36 36.6 2.7 0.0

1.82 1.28 41.9 2.7 0.0

1.80 1.27 41.9 2.7 0.0

1.82 1.34 35.9 2.7 2.6

1.82 1.34 35.9 2.7 2.3

1.88 1.44 30.8 2.7 2.4

1.87 1.43 30.8 2.7 3.2

1.86 1.28 44.8 2.7 0.0

1.86 1.28 44.8 2.7 0.0

1.86 1.40 32.7 2.7 2.4

1.86 1.40 32.7 2.7 2.5

1.83 1.32 38.2 2.7 0.5

1.83 1.32 38.2 2.7 0.5

1.82 1.39 31.0 2.7 5.3

1.81 1.38 31.0 2.7 5.8

1.86 1.40 32.4 2.7 2.5

1.85 1.40 32.4 2.7 2.8

1.87 1.37 36.2 2.7 0.0

1.86 1.37 36.2 2.7 0.0

1.82 1.34 35.6 2.7 2.7

1.81 1.33 35.6 2.7 3.0

1.79 1.28 39.9 2.7 1.5

1.76 1.26 39.9 2.7 3.0

1.78 1.30 37.4 2.7 3.6

1.78 1.29 37.4 2.7 3.8

- - - - -

- - - - -

1.78 1.27 39.4 2.7 2.7

1.77 1.27 39.4 2.7 3.2

- - - - -

- - - - -

1.79 1.32 35.3 2.7 4.4

1.79 1.32 35.3 2.7 4.5

- - - - -

- - - - -

1.77 1.21 45.9 2.7 0.0

1.79 1.22 45.9 2.7 0.0

- - - - -

- - - - -

1.77 1.28 38.0 2.7 3.8

1.76 1.27 38.0 2.7 4.5

1.76 1.27 38.4 2.7 4.0

1.77 1.28 38.4 2.7 3.7

1.77 1.25 41.3 2.7 2.1

1.76 1.24 41.3 2.7 2.5

1.84 1.32 39.6 2.7 0.0

1.83 1.31 39.6 2.7 0.0

1.79 1.38 29.7 2.7 7.7

See URN S14-262 for retest

S14-237/1 2660484.063 6510590.613 14.653 YA 10/01/2015 137 150 161 188 159 P

S14-237/2 2660411.327 6510558.576 17.394 YA 10/01/2015 137 150 161 188 159 P

Shear Key

Shear Key

S14-239/1 2660445.852 6510573.208 16.086 HA 12/01/2015 162 188 171 205 182 P

S14-239/2 2660349.428 6510580.66 23.834 HA 12/01/2015 145 171 188 188 173 P

Shear Key

Shear Key

S14-239/3 2660318.808 6510602.659 24.897 HA 12/01/2015 137 145 171 205 165 P

S14-245/1 2660360.831 6510590.029 22.747 HA 12/01/2015 120 137 145 188 148 P

Shear Key

Shear Key

S14-245/2 2660329.537 6510617.728 25.147 HA 12/01/2015 103 137 145 188 143 P

S14-248/1 2660476.051 6510587.691 13.734 HA 13/01/2015 205 205 188 154 188 P

Shear Key

Shear Key

S14-248/2 2660437.178 6510571.478 14.03 HA 13/01/2015 137 137 154 188 154 P

S14-248/3 2660309.535 6510631.185 26.948 HA 13/01/2015 162 188 205 205 190 P

Shear Key

Shear Key

S14-248/4 2660332.091 6510612.046 24.006 HA 13/01/2015 154 137 120 188 150 P

S14-253/1 2660454.412 6510579.275 14.484 HA 13/01/2015 111 128 137 188 141 P

Shear Key

Shear Key

Shear Key

S14-253/2 2660436.041 6510561.921 16.029 HA 13/01/2015 180 188 205 188 190 P

S14-253/3 2660330.187 6510622.028 25.015 HA 13/01/2015 188 137 154 205 171 P

Shear Key

Shear Key

F

Shear Key

Bulk Earthworks

S14-253/4 2660355.881 6510604.027 25.801 HA 13/01/2015 171 154 188 205 180 P

S14-256/1 2660426.773 6510567.626 16.501 HA 14/01/2015 137 145 154 205 160 P

Shear Key

96 Y F

Bulk Earthworks

Bulk Earthworks

S14-256/2 2660472.248 6510587.706 16.087 HA 14/01/2015 137 145 137 188 152 P

S14-256/3 2660354.894 6510588.965 23.911 HA 14/01/2015 77 86 103 103 92 Y

120 68 88 Y F

Bulk Earthworks

Bulk Earthworks

S14-256/4 2660354.485 6510585.316 23.729 HA 14/01/2015 103 120 120 120 116 P

S14-256/5 2660300.897 6510618.802 25.647 HA 14/01/2015 68 77 103 137

120 120 86 103 107 P

Bulk Earthworks

Bulk Earthworks

S14-259/1 2660373.763 6510576.892 22.512 HA 14/01/2015 137 154 137 205 158 P

S14-259/2 2660342.298 6510598.537 25.004 HA 14/01/2015 77 86

HA 15/01/2015 154 205 188 137 171 Y P

Bulk Earthworks

Bulk Earthworks

S14-259/3 2660327.485 6510611.582 23.489 HA 14/01/2015 120 154 120 103 124 Y F

S14-259/4  -  -  - HA 14/01/2015

6510586.155 26.07 HA 15/01/2015 205 205 205 205 205 P

Bulk Earthworks

Bulk Earthworks

S14-262/1 2660362.014 6510586.358 23.48 HA 15/01/2015 137 137 205 205 171 Y P

S14-262/2 2660342.661 6510616.672 25.802

S14-265/1 2660332.742 6510627.974 26.839 HA 15/01/2015 205 137 137 154 158 P

S14-265/2 2660335.53

S14-269/1 2660338.397 6510591.13 150 PBulk Earthworks

Retest of URN S14-256 and URN S14-259

25.617 HA 16/01/2015 120 137 154 188



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 614089.032/1
T&T Job #: Entered By: YA

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

LocationRL

21854.0037

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

pass  /  fail
Specification
> 140 kPa and

< 10 % Air
Voids)

Comments
These results have not yet passed our entire
quality assurance process. They should be

used with caution and may be subject to
change.

Tech. Oven Dry
Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated
Air Voids

(%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

1.78 1.37 29.7 2.7 8.7

1.84 1.31 40.5 2.7 0.0

1.84 1.31 40.5 2.7 0.0
1.86 1.42 30.7 2.7 3.7
1.83 1.40 30.7 2.7 5.1
1.82 1.36 33.9 2.7 3.8
1.80 1.35 33.9 2.7 4.4

1.85 1.38 34.6 2.7 1.4

1.85 1.38 34.6 2.7 1.3

- - - - -

- - - - -

1.87 1.42 31.7 2.7 2.3

1.86 1.41 31.7 2.7 2.8
1.86 1.38 35.3 2.7 0.4
1.85 1.37 35.3 2.7 1.0

1.75 1.30 35.3 2.7 6.3

1.76 1.30 35.3 2.7 6.1

1.77 1.28 37.8 2.7 4.1

1.76 1.28 37.8 2.7 4.3

1.86 1.41 31.7 2.7 3.1

1.86 1.41 31.7 2.7 3.2
1.86 1.41 32.0 2.7 3.0
1.86 1.41 32.0 2.7 2.9

1.83 1.36 34.8 2.7 2.3

1.83 1.36 34.8 2.7 2.4

1.80 1.30 38.5 2.7 1.6

1.81 1.31 38.5 2.7 1.3

1.82 1.36 34.0 2.7 3.3

1.84 1.37 34.0 2.7 2.6
1.85 1.38 33.4 2.7 2.5
1.84 1.38 33.4 2.7 2.9

1.85 1.40 31.9 2.7 3.3

1.86 1.41 31.9 2.7 3.0

1.87 1.38 35.3 2.7 0.2

1.86 1.37 35.3 2.7 0.6

1.83 1.34 35.8 2.7 2.1

1.83 1.35 35.8 2.7 1.9
1.78 1.19 49.7 2.7 0.0
1.78 1.19 49.7 2.7 0.0

1.79 1.36 32.0 2.7 6.2

1.80 1.36 32.0 2.7 5.9

1.81 1.34 34.8 2.7 3.8

1.80 1.34 34.8 2.7 3.9
1.82 1.29 40.6 2.7 0.0
1.81 1.29 40.6 2.7 0.0

1.83 1.33 37.4 2.7 0.9

1.83 1.33 37.4 2.7 0.9

1.77 1.32 34.1 2.7 6.4

1.76 1.31 34.1 2.7 6.5
1.89 1.41 33.9 2.7 0.0
1.89 1.41 33.9 2.7 0.0

1.89 1.42 33.3 2.7 0.4

1.90 1.42 33.3 2.7 0.0

1.86 1.30 42.5 2.7 0.0

1.86 1.30 42.5 2.7 0.0

1.87 1.46 28.2 2.7 4.7

1.87 1.46 28.2 2.7 4.6

1.76 1.27 37.9 2.7 4.6

1.74 1.26 37.9 2.7 5.2

1.83 1.38 32.8 2.7 3.7S14-332/2 HA 28/01/2015 188 205 205 205 201

See URN S14-292 for retest

Retest of URN S14-282/1

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

16/01/2015 154 205 205 205 192 PBulk Earthworks

S14-269/1 2660338.397 6510591.13 150 PBulk Earthworks

S14-273/2 2660416.543 6510566.098 18.991 HA 16/01/2015 162 205 162 205 184 P

25.617 HA 16/01/2015 120 137 154 188

S14-273/1 2660383.138 6510575.781 22.961 HA

S14-278/1 2660338.969 6510591.155 27.184 HA 17/01/2015 188 137 137 154 154 P

S14-278/2 2660354.075 6510594.041 25.941 HA 17/01/2015 120 137 128 188 143 P

S14-282/1 2660335.951 6510615.004 26.659 HA 19/01/2015 86 103 68 154 103 Y F

S14-282/2 2660402.159 6510566.532 20.721 HA 19/01/2015 137 154 188 154 158 P

S14-290 HA 19/01/2015 154 154 188 154 163 P

S14-292/1 HA 20/01/2015 188 154 120 171 158 Y P

S14-292/2 HA 20/01/2015 205 205 171 205 197 P

S14-294/1 HA 20/01/2015 137 154 154 188 158 P

S14-294/2 HA 20/01/2015 154 154 171 188 167 P

S14-294/3 HA 20/01/2015 128 137 154 154 143 P

S14-297/1 2660373.198 6510591.952 25.387 HA 21/01/2015 137 137 154 188 154 P

S14-297/2 2660393.613 6510584.892 24.318 HA 21/01/2015 188 180 145 171 171 P

Bulk Earthworks

Bulk Earthworks

S14-299/1 2660316.788 6510622.826 25.738 HA 21/01/2015 154 137 154 197 161 P

S14-299/2 2660345.897 6510601.809 26.224 HA 21/01/2015 188 171 188 188 184 P

Bulk Earthworks

Bulk Earthworks

S14-301/1 2660334.024 6510617.044 26.855 HA 22/01/2015 197 205 205 205 203 P

S14-301/2 2660356.559 6510601.619 26.834 HA 22/01/2015 154 162 180 145 160 P

Bulk Earthworks

Bulk Earthworks

S14-301/3 2660409.811 6510589.494 23.783 HA 22/01/2015 171 145 205 205 182 P

S14-307/1 2660317.469 6510601.768 27.358 HA 22/01/2015 171 205 154 205 184 P

Bulk Earthworks

Bulk Earthworks

6510612.177 26.853 HA 23/01/2015 154 120 162 137 143 P

Bulk Earthworks

Bulk Earthworks

S14-307/2 2660347.311 6510581.002 26.451 HA 22/01/2015 137 188 188 145 165 PBulk Earthworks

S14-312/2 2660337.822 6510631.652 26.456 HA 23/01/2015 154 137 154 180 156 P

S14-312/3 2660361.951

S14-325/1 2660385.805 6510603.91 26.323 HA 27/01/2015 188 205 205 205 201 PBulk Earthworks

S14-324/2 2660314.962 6510538.856 12.225 HA 27/01/2015 171 205 205 205 197 PShear Key

S14-329/1 2660377.658 6510606.058 27.439 HA 27/01/2015 205 188 205 205 201 PBulk Earthworks

S14-328/1 2660329.796 6510539.914 15.227 HA 27/01/2015 188 205 205 205 201 PShear Key

S14-329/2 2660348.135 6510628.389 26.965 HA 27/01/2015 154 188 171 205 180 P

S14-332/1 HA 28/01/2015 180 188 205 205 195 P

Bulk Earthworks

Shear Key

PShear Key



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 614089.032/1
T&T Job #: Entered By: YA

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

LocationRL

21854.0037

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

pass  /  fail
Specification
> 140 kPa and

< 10 % Air
Voids)

Comments
These results have not yet passed our entire
quality assurance process. They should be

used with caution and may be subject to
change.

Tech. Oven Dry
Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated
Air Voids

(%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

1.83 1.38 32.8 2.7 3.9
1.89 1.52 24.1 2.7 7.1
1.88 1.51 24.1 2.7 7.6
1.86 1.43 29.5 2.7 4.5
1.85 1.43 29.5 2.7 4.8

1.96 1.49 31.4 2.7 0.0

1.86 1.42 31.4 2.7 3.1

1.88 1.43 31.7 2.7 1.8

1.88 1.43 31.7 2.7 1.9

1.86 1.43 30.3 2.7 4.0

1.86 1.43 30.3 2.7 3.7
1.85 1.41 31.1 2.7 3.7
1.85 1.41 31.1 2.7 4.1

1.82 1.34 36.1 2.7 2.4

1.82 1.34 36.1 2.7 2.4

1.87 1.40 33.8 2.7 0.9

1.87 1.39 33.8 2.7 1.3

1.87 1.43 31.5 2.7 2.3

1.86 1.41 31.5 2.7 3.2
1.82 1.38 32.3 2.7 4.6
1.81 1.37 32.3 2.7 5.2

1.88 1.44 30.5 2.7 2.7

1.87 1.44 30.5 2.7 3.0

1.87 1.42 31.7 2.7 2.6

1.86 1.41 31.7 2.7 2.9

1.84 1.41 30.0 2.7 5.4

1.83 1.41 30.0 2.7 5.7
1.80 1.26 42.5 2.7 0.0
1.79 1.26 42.5 2.7 0.1

1.83 1.42 28.9 2.7 6.5

1.83 1.42 28.9 2.7 6.4
1.84 1.32 39.5 2.7 0.0
1.83 1.31 39.5 2.7 0.0

1.77 1.38 28.8 2.7 9.3

1.78 1.38 28.8 2.7 9.1

1.89 1.29 46.6 2.7 0.0

1.90 1.29 46.6 2.7 0.0
1.93 1.47 30.7 2.7 0.1
1.92 1.47 30.7 2.7 0.7

1.85 1.41 31.0 2.7 4.2

1.85 1.41 31.0 2.7 4.0

1.81 1.31 38.2 2.7 1.7

1.80 1.30 38.2 2.7 2.2

 -  -  -  -  -

 -  -  -  -  -
1.84 1.43 28.4 2.7 6.2
1.84 1.43 28.4 2.7 6.2

1.83 1.36 34.6 2.7 2.7

1.82 1.35 34.6 2.7 3.3

1.85 1.43 29.3 2.7 5.2

1.84 1.42 29.3 2.7 5.8
1.80 1.32 36.7 2.7 2.8
1.83 1.34 36.7 2.7 1.5

 -  -  -  -  -

 -  -  -  -  -

1.90 1.40 36.1 2.7 0.0

1.90 1.40 36.1 2.7 0.0

1.88 1.39 35.0 2.7 0.0

1.88 1.39 35.0 2.7 0.0
1.86 1.42 31.4 2.7 3.1

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Failed SV. Material too wet. See URN S14-
376 for retest.

S14-375/2 HA 9/02/2015 188 154 205 205 188 PShear Key

S14-372/2 HA 9/02/2015 128 154 137 180 150 P

S14-375/1 HA 9/02/2015 205 205 180 188 195 P

Bulk Earthworks

Shear Key

S14-371/2 HA 9/02/2015 205 180 205 154 186 P

S14-372/1 HA 9/02/2015 103 111 120 94 107 Y F

Shear Key

Bulk Earthworks

S14-364/2 HA 4/02/2015 137 154 171 205 167 P

S14-371/1 HA 9/02/2015 145 205 180 205 184 P

Shear Key

Shear Key

S14-363/1 HA 4/02/2015 120 150 180 205 164 P

S14-364/1 HA 4/02/2015 180 180 205 205 193 P

Shear Key

Shear Key

S14-359/2 HA 3/02/2015 205 154 171 205 184 P

S14-362/1 HA 4/02/2015 205 188 154 188 184 P

Shear Key

Shear Key

S14-355/3 HA 2/02/2015 205 205 205 205 205 P

S14-359/1 HA 3/02/2015 171 154 205 205 184 P

Shear Key

Bulk Earthworks

S14-355/1 HA 2/02/2015 120 133 137 171 140 P

S14-355/2 HA 2/02/2015 120 137 154 188 150 PBulk Earthworks

S14-332/2 HA 28/01/2015 188 205 205 205 201

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

P

S14-333/1 HA 28/01/2015 205 205 205 205 205 P

S14-333/2 HA 28/01/2015 154 205 205 205 192 P

Shear Key

Bulk Earthworks

S14-335/1 YA 28/01/2015 137 154 154 171 154 P

S14-335/2 YA 28/01/2015 137 144 161 185 157 P

S14-335/3 YA 28/01/2015 140 161 178 188 167 P

S14-338/1 HA 29/01/2015 188 205 205 205 201 PShear Key

S14-338/2 HA 29/01/2015 205 205 205 205 205 P

S14-339/1 HA 29/01/2015 137 188 171 205 175 P

Shear Key

Bulk Earthworks

S14-339/2 HA 29/01/2015 205 205 205 205 205 P

S14-343/1 HA 29/01/2015 205 205 205 205 205 P

Bulk Earthworks

Bulk Earthworks

S14-343/2 HA 29/01/2015 205 205 205 205 205 P

S14-347/1 HA 30/01/2015 145 145 145 162 149 P

Bulk Earthworks

Bulk Earthworks

145 128 145 154 143 P

S14-347/2 HA 30/01/2015 128 145 145 162 145 P

137 154 154 PS14-349/1 HA 30/01/2015 171 154

S14-349/2 HA 30/01/2015



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 614089.032/1
T&T Job #: Entered By: YA

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

LocationRL

21854.0037

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

pass  /  fail
Specification
> 140 kPa and

< 10 % Air
Voids)

Comments
These results have not yet passed our entire
quality assurance process. They should be

used with caution and may be subject to
change.

Tech. Oven Dry
Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated
Air Voids

(%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

1.86 1.42 31.4 2.7 3.0

1.86 1.38 34.3 2.7 1.3

1.85 1.38 34.3 2.7 1.7

1.90 1.43 32.3 2.7 0.7

1.89 1.43 32.3 2.7 0.8
1.81 1.36 32.8 2.7 4.9
1.80 1.35 32.8 2.7 5.4

1.88 1.40 34.7 2.7 0.0

1.88 1.39 34.7 2.7 0.1

 -  -  -  -  -

 -  -  -  -  -

1.81 1.32 37.2 2.7 2.0

1.81 1.32 37.2 2.7 2.3

 -  -  -  -  -

 -  -  -  -  -
 -  -  -  -  -
 -  -  -  -  -

1.80 1.34 34.8 2.7 3.9

1.93 1.43 34.8 2.7 0.0

1.91 1.42 34.1 2.7 0.0

1.91 1.42 34.1 2.7 0.0

1.88 1.42 32.5 2.7 1.4

1.87 1.41 32.5 2.7 2.1

S14-388/1

S14-390/1 FY1031201031038611/02/2015HABulk Earthworks

FY1221621201119410/02/2015HAShear Key

Bulk Earthworks

Retest of URN S14-372/1

To rework and retest area. See URN S14-
397/1 for retest

Retest of URN S14-388/1

To rework and retest area. See URN S14-407
for retest

S14-397/1 HA 11/02/2015 154 188 154 205 175 Y P

S14-397/2 HA 11/02/2015 188 137 154 205 171 P

Shear Key

S14-390/2 HA 11/02/2015 103 103 120 154 120 Y F

S14-390/3 HA 11/02/2015 154 137 154 188 158 P

Bulk Earthworks

Bulk Earthworks

S14-389/1 HA 10/02/2015 120 137 154 205 154 PBulk Earthworks

S14-383/1 HA 10/02/2015 137 205 154 171 167 PBulk Earthworks

S14-376/2 HA 9/02/2015 137 180 188 205 178 P

S14-382/1 HA 10/02/2015 205 154 137 154 163 P

Bulk Earthworks

Shear Key

S14-375/2 HA 9/02/2015 188 154 205 205 188 P

S14-376/1 HA 9/02/2015 137 154 171 188 163 Y P

Shear Key

Bulk Earthworks



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 614089.032/1
T&T Job #: Entered By: YA

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

LocationRL

21854.0037

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

pass  /  fail
Specification
> 140 kPa and

< 10 % Air
Voids)

Comments
These results have not yet passed our entire
quality assurance process. They should be

used with caution and may be subject to
change.

Tech. Oven Dry
Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated
Air Voids

(%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

1.89 1.36 39.2 2.7 0.0
1.90 1.36 39.2 2.7 0.0

1.86 1.33 39.6 2.7 0.0

1.85 1.33 39.6 2.7 0.0

1.90 1.42 34.0 2.7 0.0

1.91 1.42 34.0 2.7 0.0
 -  -  -  -  -
 -  -  -  -  -

1.84 1.34 37.3 2.7 0.4

1.84 1.34 37.3 2.7 0.5

1.87 1.39 34.4 2.7 0.4

1.87 1.39 34.4 2.7 0.4

 -  -  -  -  -

 -  -  -  -  -

1.90 1.50 26.3 2.7 4.9

1.85 1.46 26.3 2.7 7.4

1.86 1.40 33.3 2.7 1.6

1.86 1.40 33.3 2.7 1.6
1.88 1.46 29.0 2.7 3.6
1.88 1.46 29.0 2.7 3.9

 -  -  -  -  -

 -  -  -  -  -

1.87 1.40 33.9 2.7 0.8

1.87 1.39 33.9 2.7 1.1

1.88 1.40 34.0 2.7 0.3

1.89 1.41 34.0 2.7 0.0
1.89 1.40 34.8 2.7 0.0
1.88 1.40 34.8 2.7 0.0

 -  -  -  -  -

 -  -  -  -  -

1.90 1.46 30.6 2.7 1.5

1.90 1.45 30.6 2.7 1.8
1.86 1.48 25.9 2.7 6.8
1.86 1.48 25.9 2.7 6.9

1.89 1.35 39.9 2.7 0.0

1.89 1.35 39.9 2.7 0.0

1.84 1.41 30.4 2.7 4.6

1.83 1.40 30.4 2.7 5.3

1.86 1.41 32.0 2.7 2.6

1.88 1.42 32.0 2.7 1.9
1.85 1.39 32.9 2.7 2.8
1.85 1.39 32.9 2.7 2.6

1.87 1.38 35.5 2.7 0.1

1.87 1.38 35.5 2.7 0.1

1.81 1.35 33.3 2.7 4.8

1.81 1.36 33.3 2.7 4.6
1.90 1.37 38.4 2.7 0.0
1.90 1.38 38.4 2.7 0.0

1.85 1.38 33.6 2.7 2.4

1.85 1.38 33.6 2.7 2.4

1.88 1.46 28.7 2.7 4.1

1.88 1.46 28.7 2.7 4.0

1.81 1.31 38.5 2.7 1.3

1.80 1.30 38.5 2.7 1.8

1.76 1.26 39.5 2.7 3.7

1.75 1.26 39.5 2.7 3.8

1.81 1.30 39.4 2.7 0.9

1.81 1.30 39.4 2.7 0.9
1.77 1.21 45.7 2.7 0.0

Shear Key

Shear Key

Bulk Earthworks

Trench fill behind Wall 1

Shear Key

Shear Key

Bulk Earthworks

Shear Key

Shear Key

Bulk Earthworks

Failed material from URN S14-390 removed
and reworked. Underlying layer passing on

SV.

S14-437/2 HA 18/02/2015 205 145 154 171 169 P

S14-437/3 HA 18/02/2015 205 180 154 137 169 P

Shear Key

Bulk Earthworks

S14-433/3 HA 18/02/2015 145 128 171 154 150 P

S14-437/1 HA 18/02/2015 171 145 154 154 156 P

Bulk Earthworks

Shear Key

S14-433/1 HA 18/02/2015 145 154 171 205 169 P

S14-433/2 HA 18/02/2015 205 205 205 205 205 P

Shear Key

Shear Key

HA 17/02/2015 180 188 154 205 182 P

S14-430/2 HA 17/02/2015 171 154 205 180 178 P

Shear Key

Shear Key

S14-425/2 HA 17/02/2015 188 154 205 205 188 P

S14-425/3 HA 17/02/2015 171 188 205 154 180 PBulk Earthworks

S14-430/1

S14-422/2 HA 16/02/2015 188 205 162 154 177 P

S14-425/1 HA 17/02/2015 154 205 188 197 186 P

Shear Key

Shear Key

S14-419/2 HA 16/02/2015 180 145 171 188 171 P

S14-422/1 HA 16/02/2015 188 205 205 205 201 P

Shear Key

Shear Key

S14-418/3 YA 14/02/2015 154 161 180 205 175 P

S14-419/1 HA 16/02/2015 145 154 154 188 160 P

Bulk Earthworks

Shear Key

S14-418/1 YA 14/02/2015 137 154 168 185 161 P

S14-418/2 YA 14/02/2015 171 154 188 171 171 P

Shear Key

Shear Key

S14-407 HA 13/02/2015 154 170 190 205 180 Y P

S14-412/1 HA 13/02/2015 188 154 162 188 173 P

Bulk Earthworks

Shear Key

S14-406/2 HA 13/02/2015 171 205 162 162 175 P

S14-406/3 HA 13/02/2015 205 188 188 205 197 P

S14-406/1 HA 13/02/2015 205 171 188 171 184 P

S14-404 HA 12/02/2015 154 170 190 205 180 P

S14-403/1 HA 12/02/2015 171 205 145 171 173 P

S14-403/2 HA 12/02/2015 205 180 205 205 199 P

S14-398/3 HA 12/02/2015 171 154 205 205 184 P

S14-402 HA 12/02/2015 154 170 190 205 180 P

S14-398/1 HA 12/02/2015 180 171 171 205 182 P

S14-398/2 HA 12/02/2015 154 205 205 205 192 P



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 614089.032/1
T&T Job #: Entered By: YA

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

LocationRL

21854.0037

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

pass  /  fail
Specification
> 140 kPa and

< 10 % Air
Voids)

Comments
These results have not yet passed our entire
quality assurance process. They should be

used with caution and may be subject to
change.

Tech. Oven Dry
Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated
Air Voids

(%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

1.76 1.21 45.7 2.7 0.3

1.81 1.29 40.0 2.7 0.6

1.81 1.29 40.0 2.7 0.7

1.82 1.32 37.8 2.7 1.2

1.81 1.31 37.8 2.7 1.9

1.75 1.34 30.8 2.7 9.1

1.75 1.34 30.8 2.7 9.3
1.82 1.32 37.4 2.7 1.6
1.82 1.33 37.4 2.7 1.3

1.83 1.30 40.3 2.7 0.0

1.83 1.31 40.3 2.7 0.0

1.84 1.39 32.9 2.7 3.0

1.84 1.39 32.9 2.7 3.1
1.83 1.41 29.9 2.7 5.8
1.81 1.40 29.9 2.7 6.6

1.77 1.29 37.6 2.7 3.8

1.81 1.31 37.6 2.7 1.9

1.86 1.36 36.9 2.7 0.0

1.86 1.36 36.9 2.7 0.0

1.80 1.35 33.4 2.7 5.1

1.80 1.35 33.4 2.7 4.7

1.76 1.24 41.9 2.7 1.9

1.77 1.25 41.9 2.7 1.7

1.84 1.40 31.6 2.7 4.1

1.84 1.40 31.6 2.7 4.0

1.81 1.35 33.9 2.7 4.4

1.80 1.35 33.9 2.7 4.4
1.77 1.30 36.7 2.7 4.5
1.77 1.29 36.7 2.7 4.6

1.81 1.34 35.6 2.7 2.8

1.82 1.34 35.6 2.7 2.7

1.82 1.37 32.6 2.7 4.6

1.81 1.37 32.6 2.7 4.9

1.82 1.32 37.3 2.7 1.6

1.81 1.32 37.3 2.7 2.2

 -  -  -  -  -

 -  -  -  -  -

1.83 1.37 34.2 2.7 2.6

1.83 1.36 34.2 2.7 3.0
1.85 1.34 37.9 2.7 0.0
1.83 1.32 37.9 2.7 0.7

1.84 1.35 36.5 2.7 0.7

1.84 1.34 36.5 2.7 1.1

1.82 1.36 33.9 2.7 3.8

1.84 1.37 33.9 2.7 2.5

 -  -  -  -  -

 -  -  -  -  -

1.79 1.24 44.5 2.7 0.0

1.79 1.24 44.5 2.7 0.0

1.82 1.28 41.9 2.7 0.0

1.81 1.28 41.9 2.7 0.0
1.83 1.33 37.8 2.7 0.8
1.83 1.33 37.8 2.7 0.8

1.76 1.27 39.1 2.7 3.5

1.78 1.28 39.1 2.7 2.8

1.77 1.26 40.1 2.7 2.4

1.78 1.27 40.1 2.7 2.3

1.80 1.32 36.3 2.7 3.2

1.80 1.32 36.3 2.7 3.1

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Bulk Earthworks

Lime stabilized Material. Low SV result accepted as
pass because material will harden as Lime cures

Lime stabilized Material. Low SV result
accepted as pass because material will

harden as Lime cures

S14-445/2 HA 19/02/2015 205 171 162 188 182 P

HA 19/02/2015 205 205 188 205 201 P

S14-449/1 HA 20/02/2015 180 162 171 171 171 P

S14-440/3 HA 19/02/2015 205 188 171 205 192 P

S14-445/1

S14-440/1 HA 19/02/2015 205 171 171 UTP 182 P

S14-440/2 HA 19/02/2015 188 162 162 205 179 P

Shear Key

Shear Key

S14-437/3 HA 18/02/2015 205 180 154 137 169 PBulk Earthworks

S14-449/2 HA 20/02/2015 205 205 205 197 203 P

S14-453/1 HA 20/02/2015 171 145 145 154 154 P

S14-453/2 HA 20/02/2015 205 205 180 205 199 P

S14-456/1 HA 21/02/2015 205 205 205 205 205 P

S14-456/2 HA 21/02/2015 171 188 205 154 180 P

S14-459/1 HA 23/02/2015 137 154 171 137 150 P

S14-459/2 23/02/2015 P

S14-463/1 23/02/2015 P

S14-463/2 23/02/2015 P

S14-476/1 25/02/2015 P

S14-476/2 YA 25/02/2015 137 154 171 188 P

HA 145 154 154 188 160

HA 205 171 145 154 169

HA 145 205 171 188 177

YA 137 154 171 188 163

163

S14-480/1 YA 25/02/2015 100 115 125 140 120 P

S14-481/1 HA 26/02/2015 205 128 171 205 177 P

S14-481/2 HA 26/02/2015 128 154 171 205 165 P

S14-486/1 HA 26/02/2015 154 180 162 145 160 P

Bulk Earthworks

Bulk Earthworks

S14-486/2 HA 26/02/2015 154 128 154 205 160 P

S14-491 HA 27/02/2015 128 150 170 205 163 P

Bulk Earthworks

Bulk Earthworks

S14-494/3 2660298.588 6510572.194 25.519 YA 28/02/2015 137 154 171 188 163 P

S14-504/1 2660302.957 6510594.457 27.232 HA 2/03/2015 120 137 171 111 135 P

Bulk Earthworks

Bulk Earthworks

S14-504/2 2660277.463 6510581.651 25.629 HA 2/03/2015 171 171 205 205 188 P

S14-508/1 2660312.166 6510574.916 25.893 HA 2/03/2015 205 254 154 188 200 P

Bulk Earthworks

Bulk Earthworks

S14-508/2 2660276.22 6510570.627 27.683 HA 2/03/2015 154 154 154 188 163 P

S14-511/1 2660282.468 6510601.742 27.92 HA 3/03/2015 137 171 171 197 169 P

Bulk Earthworks

Bulk Earthworks



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 614089.032/1
T&T Job #: Entered By: YA

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

LocationRL

21854.0037

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

pass  /  fail
Specification
> 140 kPa and

< 10 % Air
Voids)

Comments
These results have not yet passed our entire
quality assurance process. They should be

used with caution and may be subject to
change.

Tech. Oven Dry
Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated
Air Voids

(%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

1.79 1.35 33.0 2.7 5.5
1.80 1.36 33.0 2.7 5.1

1.69 1.30 29.3 2.7 13.4

1.70 1.32 29.3 2.7 12.7
1.90 1.46 29.9 2.7 2.2
1.89 1.45 29.9 2.7 2.6

1.68 1.30 29.1 2.7 14.0

1.68 1.30 29.1 2.7 14.0

1.73 1.33 29.9 2.7 10.8

1.72 1.32 29.9 2.7 11.3

1.78 1.26 40.5 2.7 2.0

1.80 1.28 40.5 2.7 0.4

1.80 1.26 42.7 2.7 0.0

1.79 1.26 42.7 2.7 0.0

1.80 1.32 36.3 2.7 3.0

1.80 1.32 36.3 2.7 3.4

1.80 1.40 28.9 2.7 7.8

1.86 1.45 28.9 2.7 4.7

1.82 1.31 38.7 2.7 0.5

1.82 1.31 38.7 2.7 0.5

1.88 1.39 35.0 2.7 0.0

1.88 1.39 35.0 2.7 0.0

1.85 1.45 27.5 2.7 6.3

1.84 1.44 27.5 2.7 6.8

RE Wall

S14-547/2 2660265.087 6510607.788 29.42 HA 7/03/2015 188 188 162 205 186 PBulk Earthworks

S14-554/1 2660359.715 6510527.933 16.138 HA 9/03/2015 205 205 205 205 205 PSilt Pond

S14-547/1 2660308.613 6510584.639 27.55 HA 7/03/2015 128 137 188 137 148 PBulk Earthworks

Large area of failed material. To rework and
retest area. See URN S14-581 for retest.

HA 4/03/2015 171 205 154 188 180 P

Bulk Earthworks

Bulk Earthworks

S14-511/2 2660302.298 6510586.741 27.11 HA 3/03/2015 197 171 205 205 195 PBulk Earthworks

6510621.428 30.779 HA 4/03/2015 197 205 205 188 199 Y F

Bulk Earthworks

Bulk Earthworks

S14-516/1 2660313.885 6510623.778 31.293 HA 4/03/2015 145 162 205 205 179 Y F

S14-516/2 2660353.473 6510619.244 30.366

S14-521/1 2660302.326 6510584.633 27.004 HA 4/03/2015 154 123 128 137 136 PBulk Earthworks

S14-516/3 2660328.751 6510625.61 30.884 HA 4/03/2015 205 205 188 171 192 Y F

S14-516/4 2660315.248

S14-531/2 2660100.06 6510786.33 4.001 HA 5/03/2015 188 188 205 205 197 PShear Key

S14-530/2 2660308.229 6510577.052 25.002 HA 5/03/2015 188 205 137 128 165 PBulk Earthworks

UTP 205 UTP UTP 205 PS14-538/1 2660477.769 6510588.701 15.928 HA 6/03/2015



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 614089.032/1
T&T Job #: Entered By: YA

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

LocationRL

21854.0037

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

pass  /  fail
Specification
> 140 kPa and

< 10 % Air
Voids)

Comments
These results have not yet passed our entire
quality assurance process. They should be

used with caution and may be subject to
change.

Tech. Oven Dry
Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated
Air Voids

(%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

1.79 1.32 35.7 2.7 4.0

1.78 1.31 35.7 2.7 4.6

1.90 1.38 38.0 2.7 0.0

1.85 1.34 38.0 2.7 0.0

1.80 1.35 33.3 2.7 4.9

1.81 1.36 33.3 2.7 4.4

1.86 1.42 30.5 2.7 3.8

1.84 1.41 30.5 2.7 4.7

1.83 1.32 37.8 2.7 0.9

1.79 1.30 37.8 2.7 3.0

1.80 1.29 39.5 2.7 1.1

1.80 1.29 39.5 2.7 1.2

1.71 1.21 41.0 2.7 5.6

1.73 1.22 41.0 2.7 4.4

1.93 1.45 33.2 2.7 0.0

1.91 1.43 33.2 2.7 0.0

1.87 1.37 36.7 2.7 0.0

1.81 1.33 36.7 2.7 2.2

1.76 1.33 32.0 2.7 8.0

1.76 1.34 32.0 2.7 7.8

1.61 1.15 40.2 2.7 11.5

1.61 1.15 40.2 2.7 11.4

1.79 1.32 35.5 2.7 4.2

1.79 1.32 35.5 2.7 4.1

1.83 1.43 27.5 2.7 7.5

1.83 1.43 27.5 2.7 7.4

1.83 1.43 27.3 2.7 7.8

1.83 1.44 27.3 2.7 7.6

1.90 1.40 35.8 2.7 0.0

1.89 1.39 35.8 2.7 0.0

1.91 1.39 36.7 2.7 0.0

1.90 1.39 36.7 2.7 0.0

 -  -  -  -  -

 -  -  -  -  -

1.97 1.54 27.9 2.7 0.1

1.91 1.49 27.9 2.7 2.9

1.88 1.35 39.6 2.7 0.0

1.85 1.33 39.6 2.7 0.0

1.81 1.37 32.2 2.7 5.3

1.81 1.37 32.2 2.7 5.1

1.88 1.48 26.6 2.7 5.7

2.04 1.61 26.6 2.7 0.0

2.08 1.53 36.4 2.7 -12.0

2.01 1.47 36.4 2.7 -7.9

1.76 1.28 37.0 2.7 5.0

1.76 1.28 37.0 2.7 5.0

- - - - -

- - - - -

1.83 1.41 30.0 2.7 5.5

1.84 1.42 30.0 2.7 5.1

2.16 1.54 40.4 2.7 0.0

2.10 1.50 40.4 2.7 0.0

1.74 1.20 45.2 2.7 1.5

1.69 1.16 45.2 2.7 4.2

1.69 1.22 39.4 2.7 7.1

1.70 1.22 39.4 2.7 6.6

- - - - -

R.E Wall 3

R.E Wall 3

Silt Pond Fill

Silt Pond Fill

Silt Pond Fill

Undercut

Undercut

R.E Wall 3

R.E Wall 3

Lime stabilized. Poor SV result expected to
increase as Lime stabilizes.

Siltpond wall

S14-683/2 HA 1/04/2015 145 154 188 145 158 P

S14-684 HA 1/04/2015 145 145 205 205 175 P

S14-679/1 HA 31/03/2015 128 205 128 171 158 P

S14-683/1 HA 1/04/2015 162 180 145 154 160 P

S14-672/1 HA 31/03/2015 188 205 188 205 197 P

188 180 P

S14-654/2

S14-663 HA 26/03/2015 120 120 188 188 154 P

Retest of URN S14-516

Lime Dried

Lime Dried

S14-655/2 HA 23/03/2015 171 205 188 205 192 P

S14-655/1 HA 23/03/2015 205 154 171

HA 23/03/2015 205 205 205 205 205 P

HA 23/03/2015 103 103 103

S14-654/1 HA 23/03/2015 188 188 205 205 197 P

S14-649/1 HA 23/03/2015 120 137 154 205 154 P

S14-649/2

S14-643/2 YA 21/03/2015 154 171 188 205 180 P

S14-648 HA 23/03/2015 145 188 162 162 164R.E Wall 3

YA 21/03/2015 154 171 188 205 180 P

Bulkfill

Silt pond fill

Silt pond fill

103 103 P

Bulk Fill

Bulk Fill

S14-642/1 YA 21/03/2015 120 137 154 171 146 P

Bulk Fill

Bulkfill

P

S14-642/2 YA 21/03/2015 120 137 154 171 146 P

S14-643/1

S14-639/1 HA 20/03/2015 205 171 137 171 171 P

Bulk Fill

Bulk Fill

S14-639/2 HA 20/03/2015 188 154 205 UTP 182 P

S14-628/2 HA 19/03/2015 154 154 188 137 158 P

Bulk Fill

Bulk Fill

S14-636/1 HA 20/03/2015 145 154 128 120 137 P

S14-610/1 2660450.046 6510585.067 21.446 HA 13/03/2015 171 171 171 171 171 PRE Wall

S14-628/1 HA 19/03/2015 205 154 145 154 165 P

S14-602/1 2660454.72 6510585.991 20.558 HA 12/03/2015 180 180 205 205 193 P

S14-602/2 2660470.266 6510596.745 19.974 HA 12/03/2015 188 188 205 162 186 P

RE Wall 2

RE Wall 2

S14-581/3 2660304.515 6510641.156 29.866 HA 11/03/2015 205 205 205 205 205 Y P

S14-581/4 2660321.715 6510643.529 29.76 HA 11/03/2015 154 154 154 188 163 P

Bulk Fill

Bulk Fill

S14-569/1 2660469.586 6510593.245 18.098 HA 10/03/2015 162 188 154 171 169 PRE Wall 2

S14-581/2 2660294.021 6510605.235 27.602 HA 11/03/2015 188 205 197 205 199 PBulk Fill



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 614089.032/1
T&T Job #: Entered By: YA

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

LocationRL

21854.0037

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

pass  /  fail
Specification
> 140 kPa and

< 10 % Air
Voids)

Comments
These results have not yet passed our entire
quality assurance process. They should be

used with caution and may be subject to
change.

Tech. Oven Dry
Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated
Air Voids

(%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

2.12 1.55 37.2 2.7 0.0

2.04 1.49 37.2 2.7 0.0

1.88 1.43 30.8 2.7 2.8

1.85 1.41 30.8 2.7 4.1

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

1.85 1.38 33.9 2.7 2.2

1.85 1.38 33.9 2.7 1.8

1.82 1.26 44.8 2.7 0.0

1.82 1.26 44.8 2.7 0.0

1.79 1.25 43.0 2.7 0.0

1.79 1.25 43.0 2.7 0.0

1.78 1.24 43.9 2.7 0.0

1.78 1.24 43.9 2.7 0.0

1.84 1.39 32.2 2.7 3.7

1.84 1.39 32.2 2.7 3.4

1.77 1.32 33.9 2.7 6.5

1.77 1.32 33.9 2.7 6.4

1.86 1.46 26.9 2.7 6.5

1.85 1.46 26.9 2.7 6.6

1.79 1.23 45.3 2.7 0.0

1.79 1.23 45.3 2.7 0.0

- - - - -

- - - - -
Re Wall 1.77 1.31 35.7 2.7 5.0
Re Wall 1.77 1.30 35.7 2.7 5.2
Re Wall 1.86 1.42 31.4 2.7 3.1
Re Wall 1.87 1.42 31.4 2.7 2.7
Re Wall 1.83 1.41 29.8 2.7 5.8
Re Wall 1.82 1.40 29.8 2.7 6.3
Re Wall 1.87 1.43 30.8 2.7 2.9
Re Wall 1.89 1.44 30.8 2.7 2.1
Re Wall 1.84 1.38 33.2 2.7 2.9

1.84 1.38 33.2 2.7 3.1
Re Wall 1.82 1.36 33.5 2.7 4.1

1.82 1.36 33.5 2.7 3.9
Re Wall 1.85 1.42 30.1 2.7 4.6

1.85 1.42 30.1 2.7 4.5
Re Wall 1.82 1.39 30.8 2.7 5.6

1.83 1.40 30.8 2.7 5.3
Re Wall 1.82 1.36 33.4 2.7 4.1

1.81 1.36 33.4 2.7 4.3

Lime Dried Area

Shear Key

S14-727 HA 10/04/2015 145 205 145 205 175 PShear Key

S14-723/1 HA 10/04/2015 205 188 180 205 195 PShear Key

S14-723/2 HA 10/04/2015 154 205 154 205 180 P

R.E Wall 3

S14-719/1 HA 9/04/2015 145 145 171 188 162 PR.E Wall 3

S14-719/2 HA 9/04/2015 162 171 188 145 167 P

Bulkfill

S14-715/1 HA 9/04/2015 120 154 137 120 133 P

Bulkfill

Bulkfill

S14-715/2 HA 9/04/2015 120 154 188 128 148 P

S14-712/1 HA 8/04/2015 171 171 154 137 158 P

Bulkfill

Bulkfill

S14-712/2 HA 8/04/2015 205 120 137 154 154 P

S14-701/4 HA 7/04/2015 120 137 154 110 130 P

BulkFill - Lime Dried
Area

BulkFill - Lime Dried
Area

S14-707 HA 7/04/2015 128 128 205 205 167 P

S14-701/2 HA 7/04/2015 130 120 137 154 135 P

BulkFill - Lime Dried
Area

BulkFill - Lime Dried
Area

S14-701/3 HA 7/04/2015 137 154 103 205 150 P

S14-700/2 HA 7/04/2015 205 205 171 145 182 P

Bulkfill

Bulkfill

S14-701/1 HA 7/04/2015 120 120 137 154 133 P

S14-700/1 HA 7/04/2015 128 137 154 145 141 P

S14-692/2 HA 2/04/2015 137 137 154 188 154 P

Bulkfill

Bulkfill

S14-692/1 HA 2/04/2015 154 188 128 137 152 P

S14-685 HA 1/04/2015 171 171 205 205 188 P

Siltpond wall

Drainage Line

S14-684 HA 1/04/2015 145 145 205 205 175 P

20.57 TAJ 19/11/2015 196 196 196 196 196 P

S15-095/1 2660310.217 6510545.523 20.307 TAJ 19/11/2015 196 196 196 196 196 P

S15-095/4 2660404.276 6510552.344 20.559 TAJ 19/11/2015 196 196 196 196 196 P

S15-095/2 2660334.012 6510540.809 20.866 TAJ 19/11/2015 196 196 196 196 196 P

S15-095/3 2660382.812 6510547.53

S15-105/8 2660263.589 6510556.273 21.209 TAJ 3/12/2015 196 196 196 196 196 P

S15-105/9 2660287.151 6510549.486 21.322 TAJ 3/12/2015 196 196 196 196 196 P

S15-105/10 2660321.148 6510551.684 21.479 TAJ 3/12/2015 196 196 196 196 196 P

S15-105/11 2660348.383 6510542.394 21.479 TAJ 3/12/2015 196 196 196 196 196 P

S15-105/12 2660371.886 6510548.944 21.293 TAJ 3/12/2015 196 196 196 196 196 P



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 614089.032/1
T&T Job #: Entered By: YA

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4
1.82 1.35 34.7 2.7 3.1
1.82 1.35 34.7 2.7 3.1
1.83 1.33 37.1 2.7 1.2
1.83 1.33 37.1 2.7 1.1
1.78 1.27 40.4 2.7 1.8
1.79 1.28 40.4 2.7 1.1
1.86 1.43 30.2 2.7 3.9
1.88 1.44 30.2 2.7 3.0
1.83 1.35 35.8 2.7 2.0
1.83 1.35 35.8 2.7 1.9
1.83 1.37 33.8 2.7 3.2
1.82 1.36 33.8 2.7 3.5
1.86 1.40 33.2 2.7 1.8
1.86 1.39 33.2 2.7 2.0
1.84 1.38 33.2 2.7 2.8
1.84 1.38 33.2 2.7 3.0
1.80 1.33 35.2 2.7 3.7
1.82 1.34 35.2 2.7 2.9
1.85 1.34 37.7 2.7 0.0
1.86 1.35 37.7 2.7 0.0
1.80 1.31 37.0 2.7 2.9
1.80 1.31 37.0 2.7 2.9
1.82 1.31 38.5 2.7 0.8
1.83 1.32 38.5 2.7 0.4
1.82 1.33 36.4 2.7 2.0
1.81 1.33 36.4 2.7 2.5
1.76 1.23 42.8 2.7 1.8
1.76 1.23 42.8 2.7 1.6
1.78 1.26 40.9 2.7 1.5
1.77 1.26 40.9 2.7 1.8
1.83 1.35 35.5 2.7 1.8
1.83 1.35 35.5 2.7 1.8
1.86 1.41 32.3 2.7 2.3
1.87 1.41 32.3 2.7 2.0
1.83 1.37 32.9 2.7 3.8
1.81 1.36 32.9 2.7 4.7
1.83 1.37 33.7 2.7 3.1
1.82 1.36 33.7 2.7 3.7
1.79 1.30 38.2 2.7 2.5
1.81 1.31 38.2 2.7 1.7
1.85 1.41 30.7 2.7 4.2
1.85 1.42 30.7 2.7 4.1
1.86 1.38 34.3 2.7 1.3
1.86 1.38 34.3 2.7 1.2
1.86 1.45 27.8 2.7 5.7
1.88 1.47 27.8 2.7 4.7
1.89 1.42 32.9 2.7 0.4
1.89 1.42 32.9 2.7 0.6
1.82 1.36 33.5 2.7 3.9
1.82 1.36 33.5 2.7 3.9
1.84 1.42 29.9 2.7 5.1
1.83 1.42 29.1 2.7 6.1
1.84 1.37 34.2 2.7 2.5
1.84 1.37 34.2 2.7 2.6
1.85 1.36 35.9 2.7 0.9
1.85 1.36 35.9 2.7 0.9
1.88 1.41 33.1 2.7 1.2
1.88 1.41 33.1 2.7 1.2
1.84 1.35 36.1 2.7 1.3
1.83 1.34 36.1 2.7 1.9
1.86 1.38 34.7 2.7 1.2

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

pass  /  fail
Specification
> 140 kPa and

< 10 % Air
Voids)

RL Location

TA 26/04/2016 178 178 192 192 185 P

S16 076/4

21854.0037

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry
Density (t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated
Air Voids

(%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

26/04/2016 192 192 192 192 192 P

P7 Shear Key

P7 Re Wall

S16 074/30 2660265.266 6510640.869 28.609 TA 21/04/2016 151 151 164 178 161 PP7 RE Wall

P7 Shear Key

S16 076/5

TA 26/04/2016 151 151 192 192 172 P

S16 078/6 TA 28/04/2016 151 164 192 192 175 P

S16 076/6 TA

S16 078/7 TA 28/04/2016 151 164 192 192 175 P

P7 Above RE Wall

P7 Above RE Wall

S16 079/17 TA 29/04/2016 137 151 192 151 158 PP7 Shear Key

P7 Shear Key

P7 Shear Key

TA 28/04/2016 151 164 192 192 175 P

S16 078/8 TA 28/04/2016 151 164 192 192 175 P

S16 078/9

P7 Above RE Wall

TA 28/04/2016 151 164 192 192 175 P

P7 Above RE Wall

P7 Above RE Wall

P7 Above RE Wall

S16 079/12 TA 29/04/2016 151 164 178 192 171 P

S16 078/10

TA 29/04/2016 192 192 164 158 177 P

S16 079/13 TA 29/04/2016 164 178 151 151 161 P

P7 Above RE Wall

P7 Above RE Wall

29.891 TA 2/05/2016 192 192 192 192 192 P

P7 Shear Key

P7 Above Re Wall

P7 Shear Key

S16 079/18 TA 29/04/2016 123 175 192 192 171 P

S16 079/19

TA 29/04/2016 151 164 164 171 163 P

S16 080/5

S16 079/16 TA 29/04/2016 178 192 192 192 189 P

S16 080/4 2660392.366 6510641.907

S16 080/6 2660328.811 6510633.377 32.262 TA 2/05/2016 192 192 192 192 192 P

P7 Above Re Wall

P7 Above Re Wall

S16 079/14 TA 29/04/2016 151 133 178 180 161 P

S16 079/15

TA 3/05/2016 151 192 192 192 182 P

P7 Above RE Wall

P7 Above RE Wall

2660366.737 6510639.713 30.816 TA 2/05/2016 192 192 192 192 192 P

TA 4/05/2016 192 192 192 192 192 P

S16 081/8 2660357.958 6510633.118 31.370 TA 3/05/2016 192 192 192 192 192 P

S16 081/9 2660267.938 6510625.065 33.986

S16 081/11 TA 3/05/2016 192 192 192 192 192 PP7 Shear Key

P7 Above RE Wall

P7 Above RE Wall

S16 082/10 TA 4/05/2016 192 192 192 192 192 P

S16 082/11

S16 083/4 TA 5/05/2016 192 192 192 192 192 P

S16 084/9 TA 6/05/2016 192 192 192 192 192 P

P7 Shear Key

P7 Above re Wall

S16 082/12 TA 4/05/2016 192 192 192 192 192 P

S16 083/3 TA 5/05/2016 192 192 192 192 192 P

P7 Above RE Wall

P7 Shear Key

S16 084/10 TA 6/05/2016 192 192 192 192 192 P

S16 084/11 TA 6/05/2016 192 192 192 192 192 P

P7 Above re Wall

P7 Above re Wall



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 614089.032/1
T&T Job #: Entered By: YA

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

pass  /  fail
Specification
> 140 kPa and

< 10 % Air
Voids)

RL Location

21854.0037

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry
Density (t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated
Air Voids

(%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

1.86 1.38 34.7 2.7 1.1
1.90 1.45 31.2 2.7 1.3
1.91 1.45 31.2 2.7 0.9
1.80 1.39 30.0 2.7 7.1
1.82 1.40 30.0 2.7 6.3
1.81 1.40 29.2 2.7 7.4
1.83 1.41 29.2 2.7 6.3
1.86 1.40 32.4 2.7 2.5
1.85 1.40 32.4 2.7 3.0
1.80 1.33 34.7 2.7 4.3
1.79 1.33 34.7 2.7 4.6
1.83 1.36 34.5 2.7 2.6
1.83 1.36 34.5 2.7 2.6
1.87 1.44 30.6 2.7 2.9
1.87 1.43 30.6 2.7 3.3
1.84 1.39 32.4 2.7 3.5
1.82 1.38 32.4 2.7 4.5
1.92 1.48 29.3 2.7 1.6
1.90 1.47 29.3 2.7 2.8
1.85 1.47 26.2 2.7 7.1
1.84 1.46 26.2 2.7 7.6
1.86 1.45 28.4 2.7 5.0
1.88 1.46 28.4 2.7 4.4
1.87 1.41 33.2 2.7 1.2
1.89 1.42 33.2 2.7 0.2
1.79 1.34 33.9 2.7 5.2
1.79 1.33 33.9 2.7 5.4
1.81 1.33 35.6 2.7 3.3
1.80 1.33 35.6 2.7 3.4
1.86 1.35 37.9 2.7 0.0
1.85 1.34 37.9 2.7 0.0
1.90 1.46 30.0 2.7 2.1
1.91 1.47 30.0 2.7 1.8
1.82 1.35 34.5 2.7 3.2
1.82 1.35 34.5 2.7 3.5
1.79 1.32 35.8 2.7 3.8
1.80 1.32 35.8 2.7 3.6
1.82 1.36 34.0 2.7 3.5
1.81 1.35 34.0 2.7 3.8
1.88 1.40 34.0 2.7 0.3
1.88 1.40 34.0 2.7 0.5
1.86 1.38 34.8 2.7 0.9
1.87 1.39 34.8 2.7 0.5
1.85 1.38 34.3 2.7 1.5
1.84 1.37 34.3 2.7 2.2
1.80 1.31 37.1 2.7 2.7
1.79 1.30 37.1 2.7 3.4
1.84 1.37 34.6 2.7 2.1
1.86 1.38 34.6 2.7 0.9
1.85 1.38 33.6 2.7 2.4
1.85 1.38 33.6 2.7 2.3
1.83 1.32 38.1 2.7 0.6
1.80 1.30 38.1 2.7 2.1
1.80 1.31 37.2 2.7 2.6
1.81 1.32 37.2 2.7 2.2
1.79 1.31 36.8 2.7 3.5
1.78 1.30 36.8 2.7 3.9
1.87 1.38 35.7 2.7 -0.4
1.87 1.37 35.7 2.7 0.0
1.85 1.36 36.4 2.7 0.2
1.85 1.36 36.4 2.7 0.5

S16 084/12 TA 6/05/2016 192 192 192 192 192 P

S16 084/13 TA 6/05/2016 192 192 192 192 192 P

P7 Above re Wall

P7 Shear Key

S16 084/11 TA 6/05/2016 192 192 192 192 192 PP7 Above re Wall

S16 084/14 TA 6/05/2016 192 192 192 192 192 P

S16 084/15 TA 6/05/2016 192 192 192 192 192 P

P7 Shear Key

P7 Shear Key

S16 089/7 TA 13/05/2016 212 197 166 181 189 P

S16 089/8 TA 13/05/2016 166 212 151 142 168 P

S16 085/6 2660409.538 6510652.796 27.479 TA 9/05/2016 151 151 151 151 151 P

S16 085/7 2660402.064 6510658.776 27.443 TA 9/05/2016 151 151 151 151 151 P

S16 090/4 TA 16/05/2016 212 197 197 166 193 P

S16 090/5 TA 16/05/2016 212 197 197 166 193 P

S16 090/6 TA 16/05/2016 212 212 212 212 212 P

S16 093/3 TA 19/05/2016 141 153 156 214 166 P

S16 093/4 TA 19/05/2016 153 153 141 141 147 P

S16 093/5 TA 19/05/2016 214 214 214 214 214 P

S16 094/6 TA 20/05/2016 156 141 144 174 154 P

S16 097/1 TA 7/06/2016 214 214 214 214 214 P

S16 097/2 TA 7/06/2016 214 214 160 183 193 P

S16 102/7 TAJ 17/06/2016 145 153 153 214 166 P

S16 102/8 TAJ 17/06/2016 137 153 153 199 161 P

S16 105/2 TAJ 6/07/2016 214 214 214 214 214 P

S16 105/3 TAJ 6/07/2016 214 214 214 214 214 P

S16 105/4 TAJ 6/07/2016 214 214 214 214 214 P

S16 103/3 TAJ 20/06/2016 122 137 160 183 151 P

S16 103/4 TAJ 20/06/2016 137 153 168 183 160 P

shear key

shear key

S16 103/5 TAJ 20/06/2016 214 199 168 145 182 P

S16 104/1 TAJ 5/07/2016 145 153 168 160 157 P

shear key

shear key

S16 104/2 TAJ 5/07/2016 145 137 183 171 159 P

S16 104/3 TAJ 5/07/2016 153 153 145 167 155 P

shear key

shear key

S16 104/4 TAJ 5/07/2016 145 153 168 183 162 P

S16 104/5 TAJ 5/07/2016 145 153 214 156 167 P

East shear key

East shear key

P7 Re Wall

P7 Re Wall

P7 Re Wall

P7 Re Wall

P7 Shear Key

P7 Shear Key

P7 Shear Key

P7 Above RE Wall

P7 Above RE Wall

P7 Above RE Wall

Southern Pond

Silt Pond

Silt Pond

Shear Key

Shear Key

Shear key east

Shear key east

Shear key east



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 614089.032/1
T&T Job #: Entered By: YA

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

pass  /  fail
Specification
> 140 kPa and

< 10 % Air
Voids)

RL Location

21854.0037

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry
Density (t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated
Air Voids

(%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

1.83 1.32 38.3 2.7 0.6
1.82 1.32 38.3 2.7 0.9
1.86 1.35 37.0 2.7 0.0
1.85 1.35 37.0 2.7 0.0
1.80 1.31 36.9 2.7 3.1
1.81 1.32 36.9 2.7 2.2
1.87 1.37 36.0 2.7 0.0
1.87 1.37 36.0 2.7 0.0
1.84 1.29 41.8 2.7 0.0
1.84 1.30 41.8 2.7 0.0

S16 104/6 TAJ 5/07/2016 145 153 214 156 167 P

S16 106/1 TAJ 7/07/2016 199 202 214 214 207 P

East shear key

East shear key

S16 106/2 TAJ 7/07/2016 214 214 214 214 214 P

S16 106/4 TAJ 12/07/2016 214 168 177 189 187 P

East shear key

East shear key

S16 106/5 TAJ 12/07/2016 214 214 214 214 214 PEast shear key



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 21854.037
T&T Job #: Entered By: TA/CBEN/CMO

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

1.83 1.35 35.9 2.7 1.6

1.81 1.33 35.9 2.7 2.7

1.83 1.38 32.7 2.7 3.6

1.84 1.39 32.7 2.7 3.3

1.86 1.42 30.8 2.7 3.7

1.88 1.43 30.8 2.7 2.7

1.84 1.41 31.1 2.7 4.2

1.84 1.40 31.1 2.7 4.6

1.82 1.34 36.0 2.7 2.3

1.81 1.33 36.0 2.7 2.6

1.86 1.37 35.5 2.7 0.5

1.88 1.39 35.5 2.7 0.0

1.85 1.35 37.2 2.7 0.1

1.85 1.35 37.2 2.7 0.0

1.90 1.46 29.7 2.7 2.5

1.89 1.45 29.7 2.7 3.0

1.83 1.38 32.8 2.7 3.7

1.83 1.38 32.8 2.7 3.8

1.89 1.40 34.6 2.7 0.0

1.88 1.40 34.6 2.7 0.0

1.85 1.36 35.5 2.7 1.2

1.84 1.36 35.5 2.7 1.3

1.82 1.35 34.8 2.7 3.1

1.81 1.34 34.8 2.7 3.6

1.83 1.36 34.4 2.7 2.6

1.84 1.37 34.4 2.7 1.9

1.87 1.43 30.5 2.7 3.2

1.86 1.43 30.5 2.7 3.6

1.80 1.31 37.6 2.7 2.5

1.80 1.31 37.6 2.7 2.4

1.88 1.44 30.8 2.7 2.5

1.85 1.41 30.8 2.7 4.3

1.82 1.37 32.9 2.7 4.2

1.83 1.37 32.9 2.7 3.9

1.84 1.34 36.90 2.70 0.7

1.83 1.34 36.90 2.70 1.1

1.85 1.35 37.30 2.70 0.0

1.85 1.35 37.30 2.70 0.0

1.86 1.41 32.10 2.70 2.7

1.85 1.40 32.10 2.70 3.0

1.78 1.34 32.7 2.7 6.6

1.77 1.34 32.7 2.7 6.9

1.85 1.40 32.2 2.7 3.1

1.85 1.40 32.2 2.7 3.3

1.91 1.49 27.8 2.7 3.2

1.93 1.51 27.8 2.7 2.0

1.92 1.52 26.6 2.7 3.6

1.92 1.51 26.6 2.7 3.6

1.84 1.39 32.8 2.7 3.2

1.83 1.38 32.8 2.7 3.8

1.85 1.39 32.7 2.7 2.8

1.85 1.39 32.7 2.7 2.8

S16 196-1 TA 29/12/2016 141 168 153

168 191 P

S16 195-2 TA 28/12/2016 153 160 183 183 170 P

S16 195-1

153 154 P

S16 196-2 TA 29/12/2016 153 153 141 141 147 P

Shear Key 1D

Shear Key 1D

S16 193-9 2660488.361 6510534.165 TA 21/12/2016 214 214 214

199 203 P

S16 193-8 2660514.479 6510549.981 TA 21/12/2016 137 153 176 214 170 P

S16 193-4 2660404.771

TA 28/12/2016 199 183 214

214 214 P

S16 194-9 2660484.218 6510538.214 TA 22/12/2016 168 183 214 214 195 P

7.737

7.248

S16 193-1 2660506.909 6510551.201 TA 21/12/2016 183 199 153 214 187 P

6510509.631 TA 21/12/2016 214 214 183

S16 193-3 2660390.338 6510497.652 TA 21/12/2016 214 183 183 199 195 P

6.143 Shear Key 1D

214 183 PS16 192-11 2660393.09 6510508.495 TA 20/12/2016 168 168 183

6.042

S16 192-4

S16 192-7 2660481.592 6510531.157 TA 20/12/2016 153 176 176 183 172 P

TA 20/12/2016 214 183 199 191 197 P

214 191 P

S16 190-2 TA 18/12/2016 214 214 214 214 214 P

3.258 Shear Key 1D

Shear Key 1D

Shear Key 1D

S16 187-11 TA 15/12/2016 214 214 214

S16 190-1 TA 18/12/2016 153 199 199

140 121 P

S16 188-5 2660492.072 6510537.654 TA 16/12/2016 110 130 140 135 129 P

S16 188-4 2660502.331 6510546.12

TA 15/12/2016 168 199 214 214 199 P

S16 187-9

TA 16/12/2016 105 120 120

214 214 P

S16 187-12 TA 15/12/2016 214 214 214 214 214 P

3.475

Pond Undercut

Pond Undercut

Pond Undercut

Shear Key 1D

S16 187-7 TA 15/12/2016 153 160 168

TA 15/12/2016 168 199 199

168 162 P

S16 187-8 TA 15/12/2016 168 214 160 214 189 P

199 191 P

S16 187-10

171S16 174-5 2660522.155 6510552.82 TA 28/11/2016

S16 183-2 TA 10/12/2016

183 PShear Key 1D

Shear Key 1D

21854.0370

S16 183-1 TA 10/12/2016

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated

Air Voids (%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

203

pass  /  fail
Specification

> 140 kPa and
< 10 % Air

Voids)

178148 168

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

141 141 214 176 168

214

P214 214 214

P

14.562

13.325

7.282

12.537

RL

3.36

Shear Key 1D

Shear Key 1D

Shear Key 1D

Location

Shear Key 1D

Shear Key 1D

Shear Key 1D

Shear Key 1D

Shear Key 1D

Shear Key 1D

Shear Key 1D

Shear Key 1D

Shear Key 1D

Shear Key 1D

Shear Key 1D



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 21854.037
T&T Job #: Entered By: TA/CBEN/CMO

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

21854.0370

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated

Air Voids (%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

pass  /  fail
Specification

> 140 kPa and
< 10 % Air

Voids)

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

RL Location

1.81 1.34 35.6 2.7 2.9

1.80 1.33 35.6 2.7 3.3

1.82 1.34 35.5 2.7 2.7

1.81 1.34 35.5 2.7 2.8

1.84 1.37 34.5 2.7 2.3

1.85 1.38 34.5 2.7 1.6

1.83 1.35 35.8 2.7 1.6

1.84 1.35 35.8 2.7 1.4

1.81 1.34 34.70 2.7 3.8

1.84 1.37 34.70 2.7 1.8

1.84 1.37 34.1 2.7 2.5

1.82 1.36 34.1 2.7 3.5

1.83 1.36 34.7 2.7 2.4

1.83 1.36 34.7 2.7 2.7

1.87 1.39 34.4 2.7 0.4

1.88 1.40 34.4 2.7 0.1

1.83 1.42 28.9 2.7 6.2

1.84 1.43 28.9 2.7 6.0

1.79 1.19 50.8 2.7 0.0

1.80 1.20 50.8 2.7 0.0

1.79 1.34 33.9 2.7 4.9

1.80 1.34 33.9 2.7 4.8

1.81 1.36 32.8 2.7 4.9

1.81 1.36 32.8 2.7 4.8

1.86 1.40 32.9 2.7 2.3

1.85 1.39 32.9 2.7 2.6

1.75 1.27 37.8 2.7 5.2

1.75 1.27 37.8 2.7 5.1

1.80 1.35 33.8 2.7 4.5

1.82 1.36 33.8 2.7 3.7

1.80 1.40 28.2 2.7 8.4

1.80 1.41 28.2 2.7 8.3

1.79 1.33 34.1 2.7 5.1

1.79 1.33 34.1 2.7 5.1

1.82 1.35 34.60 2.7 3.1

1.82 1.35 34.60 2.7 3.2

#DIV/0! Y P

S17 002-13 TA 5/01/2017 #DIV/0! P

S17 002-12 TA 5/01/2017

#DIV/0! P

199 210 P

214 214 P

#DIV/0!

S17 002-6 TA 5/01/2017 #DIV/0! P

S17 002-5 TA 5/01/2017

P

S17 002-8 TA 5/01/2017 #DIV/0! F

S17 002-7 TA 5/01/2017

Shear Key 1D

Shear Key 1D

Shear Key 1D

Shear Key 1D

199 199 214 214 207 P

S17 001-8 TA 4/01/2017 214 214 214Shear Key 1D

Shear Key 1D

S17 001-13 TA 4/01/2017 214 214 214 214 214 P

S17 001-12 TA 4/01/2017 214 214 214

S17 001-11 TA 4/01/2017

Shear Key 1D

Shear Key 1D

S17 001-6 TA 4/01/2017 153 199 214

168 163 P

S16 197-4 TA 30/12/2016 168 168 176 153 166 P

S16 197-3

199 191 P

S17 001-7 TA 4/01/2017 214 214 214 214 214 P

Shear Key 1D

Shear Key 1D

S16 197-1 TA 30/12/2016 153 199 153

168 164 P

S16 196-4 TA 29/12/2016 141 153 160 160 154 P

S16 196-3

TA 30/12/2016 153 130 199

160 166 P

S16 197-2 TA 30/12/2016 168 183 171 153 169 P

Shear Key 1D

Shear Key 1D

Shear Key 1D

Shear Key 1D

TA 29/12/2016 153 168 168Shear Key 1D

Shear Key 1D

Shear Key 1D

Shear Key 1D
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Test 1 Test 2 Test 3 Test 4
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URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated

Air Voids (%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

pass  /  fail
Specification

> 140 kPa and
< 10 % Air

Voids)

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

RL Location

1.85 1.40 32.3 2.7 3.1

1.86 1.40 32.3 2.7 2.7

1.87 1.42 32.0 2.7 2.1

1.87 1.42 32.0 2.7 2.3

1.79 1.34 33.7 2.7 5.4

1.79 1.34 33.7 2.7 5.6

1.85 1.37 35.0 2.7 1.1

1.85 1.37 35.0 2.7 1.1

1.77 1.32 34.1 2.7 6.3

1.77 1.32 34.1 2.7 6.2

1.76 1.33 32.4 2.7 7.9

1.76 1.33 32.4 2.7 7.7

1.79 1.35 32.6 2.7 6.1

1.79 1.35 32.6 2.7 5.8

1.77 1.35 30.9 2.7 8.1

1.78 1.36 30.9 2.7 7.6

1.80 1.38 30.4 2.7 7.0

1.79 1.37 30.4 2.7 7.6

1.87 1.42 31.5 2.7 2.6

1.87 1.42 31.5 2.7 2.8

1.88 1.44 30.5 2.7 2.7

1.86 1.42 30.5 2.7 3.8

1.88 1.43 31.1 2.7 2.3

1.88 1.43 31.1 2.7 2.3

1.83 1.39 31.4 2.7 4.7

1.83 1.39 31.4 2.7 4.7

1.81 1.33 35.4 2.7 3.4

1.82 1.34 35.4 2.7 2.7

1.81 1.33 36.0 2.7 2.6

1.80 1.32 36.0 2.7 3.5

1.73 1.21 43.0 2.7 3.2

1.73 1.21 43.0 2.7 3.0

1.82 1.37 33.0 2.7 3.9

1.82 1.37 33.0 2.7 4.1

1.94 1.51 28.5 2.7 1.0

1.94 1.51 28.5 2.7 1.0

1.90 1.45 31.2 2.7 1.3

1.90 1.45 31.2 2.7 1.4

1.84 1.44 27.8 2.7 6.7

1.84 1.44 27.8 2.7 6.5

1.87 1.44 29.6 2.7 3.7

1.88 1.45 29.6 2.7 3.6

1.83 1.39 32.4 2.7 3.8

1.84 1.39 32.4 2.7 3.6

1.86 1.37 35.8 2.7 0.2

1.86 1.37 35.8 2.7 0.5

1.82 1.39 30.9 2.7 5.7

1.82 1.39 30.9 2.7 5.6

1.90 1.49 27.4 2.7 3.8

1.89 1.48 27.4 2.7 4.6

1.88 1.41 33.1 2.7 0.8

1.88 1.41 33.1 2.7 1.0
S17 010-2 2660382.178 6510494.446 11.439 PO 17/01/2017 186 186 214 214 200 PShear Key 1E

S17 009-8 2660363.434 6510498.325 9.658 PO 16/01/2017 168 199 214 214 199 PShear Key 1E

S17 009-10 2660381.33 6510497.172 11.153 PO 16/01/2017 214 214 214 214 214 PShear Key 1E

S17 008-12 PO 13/01/2017 186 199 214 214 203 PShear Key 1E

S17 008-1 PO 13/01/2017 168 168 186 214 184 P

Shear Key 1E

Shear Key 1E

S17 008-2 PO 13/01/2017 168 214 214 214 203 P

S17 008-11 PO 13/01/2017 199 214 214 214 210 P

Shear Key 1E

Shear Key 1E

S17 007-10 PO 12/01/2017 153 186 214 199 188 S

S17 006-1 PO 11/01/2017 199 214 214 186 203 P

Shear Key 1D

Shear Key 1D

S17 007-1 2660431.359 6510508.901 10.388 PO 12/01/2017 214 214 214 214 214 PShear Key 1D

S17 005-9 PO 10/01/2017 214 214 206 206 210 P

S17 005-10 PO 10/01/2017 141 153 214 214 181 P

Shear Key 1D

Shear Key 1D

S17 005-11 PO 10/01/2017 186 214 214 214 207 P

S17 004-6 TA 9/01/2017 214 214 214 199 210 P

Pond Fill Opposite Paige Rd

Pond Fill Opposite Paige Rd

S17 004-11 TA 9/01/2017 214 214 214 214 214 P

S17 004-12 TA 9/01/2017 214 214 214 214 214 P

Shear Key 1D

Shear Key 1D

S17 004-3 TA 9/01/2017 214 214 168 168 191 P

S17 004-4 TA 9/01/2017 186 186 153 141 167 P

S17 004-5 TA 9/01/2017 214 214 214 199 210 P

S17 003-12 TA 6/01/2017 186 214 214 214 207 P

S17 004-1 TA 9/01/2017 214 214 214 214 214 P

S17 004-2 TA 9/01/2017 214 214 214 214 214 P

S17 003-11 TA 6/01/2017 153 168 168 214 176 P

141 214 186

6/01/2017 137 153 168

186 182 P

S17 003-5 TA 6/01/2017 153 153 168 214 172

199 164 PS17 003-6 TA

P

S17 003-4 TA 6/01/2017Shear Key 1D

Pond Fill

Pond Fill

Shear Key 1D

Shear Key 1D

Shear Key 1D

Shear Key 1D

Pond Fill Opposite Paige Rd

Pond Fill Opposite Paige Rd
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Test 1 Test 2 Test 3 Test 4

21854.0370

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated

Air Voids (%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

pass  /  fail
Specification

> 140 kPa and
< 10 % Air

Voids)

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

RL Location

1.91 1.46 30.9 2.7 0.9

1.90 1.45 30.9 2.7 1.5

1.76 1.22 44.1 2.7 1.1

1.77 1.23 44.1 2.7 0.2

1.91 1.51 26.8 2.7 3.9

1.90 1.50 26.8 2.7 4.5

1.87 1.45 28.5 2.7 4.7

1.87 1.45 28.5 2.7 4.7

1.90 1.38 37.3 2.7 0.0

1.87 1.36 37.3 2.7 0.0
1.86 1.37 36.2 2.7 0.0
1.88 1.38 36.2 2.7 0.0
1.86 1.39 33.7 2.7 1.6
1.85 1.38 33.7 2.7 2.3

1.85 1.39 33.2 2.7 2.2

1.86 1.40 33.2 2.7 1.8

1.85 1.38 33.6 2.7 2.2

1.86 1.39 33.6 2.7 1.7

1.85 1.39 32.9 2.7 2.5

1.86 1.40 32.9 2.7 2.2

1.79 1.35 32.4 2.7 5.9

1.82 1.37 32.4 2.7 4.7

1.81 1.30 39.5 2.7 0.6

1.80 1.29 39.5 2.7 1.0

1.83 1.35 35.3 2.7 2.3

1.82 1.34 35.3 2.7 2.8

1.92 1.51 27.5 2.7 2.7

1.94 1.52 27.5 2.7 2.0
1.81 1.34 34.5 2.7 3.8
1.81 1.34 34.5 2.7 4.0

1.84 1.38 33.8 2.7 2.4

1.84 1.38 33.8 2.7 2.4

1.83 1.35 35.6 2.7 1.9

1.83 1.35 35.6 2.7 1.9
1.95 1.59 22.5 2.7 5.2
1.96 1.60 22.5 2.7 4.8

Fill E of Hole Above Shear Key 1E

S17 037-8 2660372.118 6510540.868 17.822 CBEN 1/03/2017 168 214 191 153 182 P

S17 037-9 2660363.619 6510540.24 17.725 CBEN 1/03/2017 214 214 183 183 199 P

Fill E of Hole Above Shear Key 1E

Fill E of Hole Above Shear Key 1E

S17 037-12 2660358.132 6510547.194 18.515 CBEN 1/03/2017 214 214 214 214 214 P

S17 036-1 CBEN 28/02/2017 214 214 214 214 214 P

S17 036-2 2660347.806 6510538.04 14.433 CBEN 28/02/2017 214 214 214 214 214 P

Fill E of Hole Above Shear Key 1E

Fill E of Hole Above Shear Key 1E

Shear Key 1E

S17 034-1 CBEN 25/02/2017 189 214 171 214 197 P

S17 034-2 CBEN 25/02/2017 202 214 214 214 211 P

Shear Key 1E

Shear Key 1E

S17 034-3 CBEN 25/02/2017 214 214 214 214 214 P

S17 031-1 2660393.205 6510559.404 21.25 CBEN 22/02/2017 191 183 214 214 201 P

S17 031-2 2660382.561 6510558.314 21.198 CBEN 22/02/2017 168 171 191 214 186 P

NE of Shear Key 1E

NE of Shear Key 1E

NE of Shear Key 1E

214 183 168 195 P

6510543.652 16.97 CBEN 15/02/2017 176 183 168 191 180 PNE of Shear Key 1E

NE of Shear Key 1E

NE of Shear Key 1E

S17 030-7 CBEN 21/02/2017 214 214 214 214 214 P

S17 010-9 2660487.847 6510594.982 16.014 PO 17/01/2017 130 141 214 214 175 P

Shear Key 1E

RE 2

S17 010-10 2660481.245 6510587.65 16.152 PO 17/01/2017 214 214 214 214 214 P

S17 011-1 2660362.228 6510508.09 10.69 TA 18/01/2017 186 199 214 214 203 P

RE 2

Shear Key 1E

S17 010-3 2660361.248 6510488.887 10.994 PO 17/01/2017 199 214 214 214 210 P

S17 029-1 2660385.519

S17 029-2 2660399.288 6510554.951 17.09 CBEN 15/02/2017 160 168 214 214 189 P

S17 030-6 CBEN 21/02/2017 214
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Test 1 Test 2 Test 3 Test 4

21854.0370

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated

Air Voids (%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

pass  /  fail
Specification

> 140 kPa and
< 10 % Air

Voids)

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

RL Location

1.87 1.45 29.0 2.7 4.3

1.87 1.45 29.0 2.7 4.4

1.86 1.39 34.0 2.7 1.5

1.85 1.38 34.0 2.7 1.7

1.85 1.40 32.1 2.7 3.0

1.86 1.41 32.1 2.7 2.7

1.84 1.40 31.5 2.7 4.1

1.85 1.41 31.1 2.7 3.8

1.79 1.36 31.8 2.7 6.6

1.79 1.36 31.8 2.7 6.7

1.84 1.38 33.2 2.7 3.0

1.85 1.39 33.2 2.7 2.7
1.87 1.39 34.0 2.7 1.0
1.86 1.38 34.0 2.7 1.6
1.82 1.36 34.3 2.7 3.3
1.84 1.37 34.3 2.7 2.5

1.85 1.43 29.8 2.7 4.7

1.84 1.42 29.3 2.7 5.6
1.84 1.40 31.7 2.7 3.8
1.85 1.44 28.5 2.7 5.6

1.82 1.37 32.6 2.7 4.6

1.80 1.36 32.6 2.7 5.3

1.88 1.43 31.1 2.7 2.6

1.87 1.45 28.8 2.7 4.5

1.84 1.40 31.40 2.7 4.2

1.83 1.37 33.00 2.7 4.0
1.95 1.53 27.0 2.7 2.0
1.94 1.52 27.1 2.7 2.5

1.86 1.43 30.0 2.7 4.1

1.87 1.44 29.7 4.0 21.6
1.82 1.37 33.1 2.7 3.9
1.82 1.37 32.8 2.7 4.3

1.86 1.40 33.2 2.7 2.0

1.85 1.39 33.2 2.7 2.6
1.80 1.29 39.9 2.7 1.0
1.80 1.29 39.9 2.7 1.0

1.85 1.39 32.7 2.7 3.0

1.86 1.40 32.7 2.7 2.4
1.81 1.31 38.5 2.7 1.3
1.81 1.31 38.5 2.7 1.1

1.88 1.44 30.6 2.7 2.8

1.88 1.44 30.6 2.7 2.5
1.82 1.37 33.4 2.7 3.8
1.82 1.37 33.4 2.7 3.7

1.83 1.41 29.8 2.7 5.7

1.85 1.42 29.8 2.7 4.9

1.78 1.34 33.4 2.7 5.9

1.79 1.34 33.4 2.7 5.6

1.78 1.36 30.9 2.7 7.8

1.79 1.37 30.9 2.7 7.2
1.90 1.45 30.7 2.7 1.6
1.89 1.45 30.7 2.7 1.9

S17 131-2 Area 3 CBEN 18/10/2017 146 146 175 160 157 P2660384.081 6510608.780 30.164

S17 128-3 CBEN 13/10/2017 175 204 204 146 182 PArea 331.3046510614.1372660362.207

S17 144-1 CBEN 7/11/2017 146 160 204 204 179 P

S17 144-2 7/11/2017 P

S17 144-5 7/11/2017 P

CBEN 204 146 182 160 173

CBEN 175 175 175 175 175

S17 067-4 TA

S17 075-3 2660371.978 6510511.387 12.496 CMO 3/05/2017 207 196 183 214 200 P

S17 076-1

S17 072-1 2660360.803 6510508.896 10.61 TA 27/04/2017 214 153

Behind Wall 5 W End

S17 067-5 TA 20/04/2017 183 199 176 153 178 P

168 183S17 069-1 TA 22/04/2017 168 214

P

20/04/2017 183 214 191 183 193 P

CMOShear Key 1E

183 P

S17 046-6 CBEN 15/03/2017 98 149 109 118 119 Y F

S17 059 -1

S17 042-1 2660381.21 6510497.98 12.687 CBEN 7/03/2017 214 214 214 214 214 PShear Key 1E

S17 039-6 CBEN 3/03/2017 153 214 214 199 195 PShear Key 1E

S17 037-13 2660356.331 6510538.998 17.442 CBEN 1/03/2017 214 214 214 214 214 PFill E of Hole Above Shear Key 1E

170 168 176 P

31/03/2017 183 168 176 199 182

S17 076-2 CMO 5/05/2017 214 214 214 214 214 P

S17 078-7 2660360.56 6510522.238 15.347 CMO 6/05/2017 168 183 186 199 184 P

Shear Key 1E

Shear Key 1E

CMO 5/05/2017 153 214 214 168 187 PShear Key 1E

S17 077-7 2660362.301 6510507.268 13.535 CMO 8/05/2017 214 199 191 214 205 PShear Key 1E

S17 077-5 2660375.32 6510516.934 14.238 CMO 8/05/2017 153 183 214 168 180 P

S17 077-6 2660375.033 6510506.106 13.278 CMO 8/05/2017 214 214 214 214 214 P

Shear Key 1E

Shear Key 1E

S17 080-3 2660329.675 6510536.278 15.514 CMO 15/05/2017 141 168 183 183 169 PShear Key 1E

S17 113-2 2660400.166 6510523.433 14.585 TA 23/08/2017 183 199 199 214 199 P

S17 122-3 CBEN 4/10/2017 160 146 204 175 171 P

S17 124

28.2336510597.4262660375.290 Area 3

CBEN 6/10/2017 153 128 120 131 133 P

S17 124 CBEN 6/10/2017 134 137 175 204 163 PBehind Wall 5 W End

2660239.721

2660371.068

6510518.267

6510522.322

15.981

15.951

S17 136-2 CBEN 27/10/2017 140 146 190 190 167 P

Shear Key 1E

Shear Key 1E

Shear Key 1E

Behind Wall 5

Shear Key 1E - Trench Backfill

Shear Key 1E - Trench Backfill

Shear Key 1E - Trench Backfill

Test 6 is a retest for test 4, further failure
lead to removal of material.

Area 3

Slip Remediation

Slip Remediation

Slip Remediation2660341.266

6510538.046

12.0772660336.054 6510533.507

2660339.677 12.758

14.3646510529.198

2660381.359 6510566.730 23.787
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21854.0370

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated

Air Voids (%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

pass  /  fail
Specification

> 140 kPa and
< 10 % Air

Voids)

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

RL Location

1.86 1.37 35.5 2.7 0.5

1.85 1.36 35.5 2.7 1.1

1.91 1.48 29.3 2.7 2.1

1.91 1.47 29.3 2.7 2.2
1.79 1.33 34.0 2.7 5.2
1.77 1.32 34.0 2.7 6.1

1.83 1.36 34.4 2.7 2.9

1.83 1.36 34.4 2.7 2.7

1.76 1.31 34.0 2.7 6.6

1.77 1.32 34.0 2.7 6.3

1.84 1.40 31.3 2.7 4.2

1.84 1.40 31.3 2.7 4.0

1.80 1.35 34.0 2.7 4.4

1.80 1.34 34.0 2.7 4.6
1.82 1.37 33.6 2.7 3.5
1.83 1.37 33.6 2.7 3.2

1.89 1.41 33.5 2.7 0.3

1.88 1.41 33.5 2.7 0.4

1.84 1.37 34.2 2.7 2.3

1.83 1.36 34.2 2.7 2.8
1.83 1.41 29.9 2.7 5.5
1.83 1.41 29.9 2.7 5.7

1.86 1.39 33.7 2.7 1.4

1.88 1.41 33.7 2.7 0.4

1.85 1.39 32.6 2.7 2.9

1.86 1.40 32.6 2.7 2.2
S17 154-8 CBEN 22/11/2017 160 175 204 160 175 PSlip Remediation6510538.316 32.0182660333.876

S17 154-4 CBEN 22/11/2017 168 153 153 160 159 PSlip Remediation

S17 153-6 CBEN 21/11/2017 182 146 175 146 162 P

S17 153-7 CBEN 21/11/2017 168 168 204 204 186 P

Slip Remediation

Slip Remediation

S17 152-7 CBEN 20/11/2017 146 175 204 175 175 PSlip Remediation

S17 153-1 CBEN 21/11/2017 160 168 204 175 177 P

S17 153-2 CBEN 21/11/2017 160 146 204 204 179 P

Slip Remediation

Slip Remediation

S17 151-5 CBEN 17/11/2017 146 160 160 190 164 PSlip Remediation

184 PSlip Remediation

S17 151-3 CBEN 17/11/2017 160 204 160 190 179 PSlip Remediation11.2266510542.5212660319.642

9.246

154

S17 145-12 CBEN 9/11/2017 156 184 199 199 185 PSlip Remediation RL7

S17 144-7 7/11/2017 P

S17 145-1 9/11/2017 P

CBEN 146 160 204 197 177

CBEN 142 149 156 170

S17 150-9 CBEN 16/11/2017 168 160 204 204

Slip Remediation

Slip Remediation

2660336.800 6510552.977 19.276

2660339.840 6510553.353 19.159

2660329.211 6510559.879 19.173

2660328.216 6510535.531 15.350

16.6756510548.6562660329.472

16.0756510551.9942660325.368

7.565

16.2422660342.099

2660307.987

2660318.720 6510540.405

6510540.487

6510538.419
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Test 1 Test 2 Test 3 Test 4

21854.0370

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated

Air Voids (%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

pass  /  fail
Specification

> 140 kPa and
< 10 % Air

Voids)

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

RL Location

1.84 1.40 32.0 2.7 3.7

1.86 1.41 32.0 2.7 3.0

1.91 1.51 25.90 2.7 4.8

1.91 1.52 25.90 2.7 4.3

1.86 1.54 21.0 2.7 10.6

1.91 1.58 21.0 2.7 8.6

1.82 1.35 34.5 2.7 3.5

1.81 1.35 34.5 2.7 3.7

1.88 1.42 32.7 2.7 1.2

1.87 1.41 32.7 2.7 1.5

1.86 1.40 33.0 2.7 2.0

1.87 1.41 33.0 2.7 1.4

1.87 1.41 32.7 2.7 1.6

1.86 1.40 32.7 2.7 2.0

1.88 1.43 31.0 2.7 2.6

1.87 1.43 31.0 2.7 3.0

1.85 1.39 33.0 2.7 2.4

1.87 1.40 33.0 2.7 1.6

1.84 1.36 35.8 2.7 1.1

1.85 1.36 35.8 2.7 1.0

1.83 1.36 34.3 2.7 3.0

1.83 1.36 34.3 2.7 2.9

1.90 1.40 35.4 2.7 0.0

1.89 1.39 35.4 2.7 0.0

1.87 1.43 31.4 2.7 2.5

1.88 1.43 31.4 2.7 1.9

1.88 1.34 40.7 2.7 0.0

1.88 1.34 40.7 2.7 0.0

1.88 1.34 40.7 2.7 0.0

1.88 1.34 40.7 2.7 0.0

1.84 1.39 32.0 2.7 3.8

1.85 1.40 32.0 2.7 3.5

1.89 1.45 30.1 2.7 2.7

1.89 1.45 30.1 2.7 2.7

1.84 1.44 27.7 2.7 6.5

1.85 1.45 27.7 2.7 6.5

1.88 1.44 30.3 2.7 3.0

1.88 1.44 30.3 2.7 2.9

1.90 1.50 26.9 2.7 4.2

1.90 1.50 26.9 2.7 4.1

1.89 1.49 27.2 2.7 4.5

1.91 1.50 27.2 2.7 3.5

1.91 1.46 30.8 2.7 0.7

1.92 1.47 30.8 2.7 0.3

1.85 1.41 30.8 2.7 4.3

1.87 1.43 30.8 2.7 3.3

1.84 1.34 37.8 2.7 0.1

1.82 1.32 37.8 2.7 0.9

1.84 1.33 38.2 2.7 0.0

1.84 1.33 38.2 2.7 0.0

1.82 1.36 33.6 2.7 3.7

1.82 1.36 33.6 2.7 3.6

175 175 160 204 179 P

CBEN 29/11/2017 175 160 175 204 179 P

PCBEN 28/11/2017 146 204 204

CBEN 28/11/2017 139 153 160 204 164 P

CBEN 29/11/2017

204 190

CBEN

Slip Remediation

S17 155-4 CBEN 23/11/2017 204 204 204 204 204 P

S17 158-2

S17 160-4 CBEN 30/11/2017 146 140 160 160 152 PSlip Remediation

Slip Remediation

Slip Remediation

Slip Remediation

S17 160-3 2660304.152 6510554.362 15.402 CBEN 30/11/2017 146 175 204 204 182 P

S17 160-10 CBEN 30/11/2017 140 146 160 204 163 PSlip Remediation

S17 162-3 2660314.522 6510558.103 22.431 CBEN 4/12/2017 160 175 204 204 186 PSlip Remediation

S17 162-9 2660256.898 6510556.619 19.287 CBEN 4/12/2017 160 160 175 190 171 PSlip Remediation

S17 163-7 2660309.383 6510566.793 16.792 CBEN 5/12/2017 175 204 175 160 179 PSlip Remediation

S17 163-2 2660289.121 6510563.407 19.378 CBEN 5/12/2017 204 190 190 160 186 P

S17 163-3 2660319.678 6510562.944 20.813 CBEN 5/12/2017 204 204 204 204 204 P

Slip Remediation

Slip Remediation

S17 164-3 2660328.331 6510571.038 20.642 CBEN 6/12/2017 204 204 190 204 201 P

S17 164-7 2660332.752 6510571.214 23.326 CBEN 6/12/2017 204 204 204 204 204 P

Slip Remediation

Slip Remediation

S17 164-1 2660304.939 6510578.24 20.863 CBEN 6/12/2017 160 190 204 204 190 PSlip Remediation

S17 165-1 2660309.875 6510561.685 22.076 CBEN 7/12/2017 175 204 204 204 197 P

S17 165-2 2660327.557 6510576.203 22.007 CBEN 7/12/2017 204 140 182 175 175 P

Slip Remediation

Slip Remediation

S17 164-8 2660294.034 6510565.677 20.596 CBEN 6/12/2017 204 204 204 204 204 P

S17 164-9 2660272.014 6510551.314 20.625 CBEN 6/12/2017 204 204 204 204 204 P

Slip Remediation

Slip Remediation

S17 165-8 2660332.303 6510560.296 20.757 CBEN 7/12/2017 204 204 204 204 204 P

S17 165-9 2660322.321 6510583.313 23.672 CBEN 7/12/2017 204 204 204 204 204 P

Slip Remediation

Slip Remediation

S17 165-7 2660292.596 6510570.426 22.225 CBEN 7/12/2017 146 146 160 160 153 PSlip Remediation

204 204 190 P

2660302.768 6510543.686 14.525 CBEN 30/11/2017 175 146 204 204 182 P

CBEN 27/11/2017 160 190

Slip Remediation

Slip Remediation

Slip Remediation

Slip Remediation

Slip Remediation

28/11/2017 139 153

S17 158-5

S17 158-6

S17 159-9

S17 159-10

S17 160-1

S17 157-2

160 204 164 P



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 21854.037
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NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
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Test 1 Test 2 Test 3 Test 4

21854.0370

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated

Air Voids (%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

pass  /  fail
Specification

> 140 kPa and
< 10 % Air

Voids)

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

RL Location

1.92 1.48 29.2 2.7 1.8

1.90 1.47 29.2 2.7 2.4

1.91 1.53 24.4 2.7 5.8

1.90 1.53 24.4 2.7 6.0

1.83 1.37 33.3 2.7 3.6

1.82 1.37 33.3 2.7 3.7

1.84 1.36 35.4 2.7 1.7

1.84 1.36 35.4 2.7 1.8

1.86 1.38 34.6 2.7 1.2

1.86 1.38 34.6 2.7 1.1

1.79 1.30 38.1 2.7 2.6

1.79 1.29 38.1 2.7 2.8

1.88 1.40 33.6 2.7 0.8

1.87 1.40 33.6 2.7 1.1

1.79 1.36 31.5 2.7 6.7

1.78 1.36 31.5 2.7 7.0

1.79 1.34 32.9 2.7 6.0

1.79 1.35 32.9 2.7 5.9

1.88 1.44 30.9 2.7 2.5

1.88 1.44 30.9 2.7 2.4

1.85 1.38 34.0 2.7 2.1

1.85 1.38 34.0 2.7 1.8

1.85 1.38 34.1 2.7 1.8

1.84 1.37 34.1 2.7 2.4

1.90 1.41 34.6 2.7 0.0

1.91 1.42 34.6 2.7 0.0

1.89 1.47 28.4 2.7 3.7

1.91 1.49 28.4 2.7 2.8

1.90 1.49 27.1 2.7 4.2

1.91 1.50 27.1 2.7 3.8

1.83 1.37 33.4 2.7 3.4

1.82 1.36 33.5 2.7 4.0

1.84 1.42 29.4 2.7 5.4

1.83 1.41 29.4 2.7 6.2

1.80 1.36 32.7 2.7 5.4

1.79 1.35 32.7 2.7 5.8

204 204 204 204

204 204 204 204

204 204 204 204

204 175 182 204

175 182 204 190 P

S17 165-14 2660308.555 6510576.192 18.327 CBEN 7/12/2017 140 146 190 204 170 P

S17 166-1 2660305.028 6510575.455 23.681 CBEN 8/12/2017 160 160 204 140 166 P

Slip Remediation

Slip Remediation

S17 165-13 2660259.656 6510567.481 21.063 CBEN 7/12/2017 175 175 190 204 186 PSlip Remediation

S17 167-2 2660392.424 6510548.904 17.817 CBEN 9/12/2017 204 204 204 204 204 P

S17 167-3 2660387.565 6510543.654 17.846 CBEN 9/12/2017 204 204 204 204 204 P

RE Wall 3 RL 17.5

RE Wall 3 RL 17.5

S17 166-9 2660282.158 6510582.941 25.404 CBEN 8/12/2017 140 146 160 160 152 P

S17 167-1 2660399.044 6510551.833 19.94 CBEN 9/12/2017 204 204 204 204 204 P

Slip Remediation

RE Wall 3 RL 17

S17 168-2 2660380.739 6510543.422 18.548 CBEN 11/12/2017 204 P

RE Wall 3 RL 18

RE Wall 3 RL 18.5

S17 167-4 CBEN 9/12/2017 160 146 175 204 171 P

S17 167-5 CBEN 9/12/2017 160 160 160 204 171 P

Behind RE Wall 3

Behind RE Wall 3

CBEN 11/12/2017 188

S17 168-3 2660398.727 6510550.5 18.558 CBEN 11/12/2017 204 P

S17 168-4 24.334 CBEN 11/12/2017 191 P

RE Wall 3 RL 18.5

Behind RE Wall 3

Behind RE Wall 3

S17 168-10 2660332.105 6510585.285 CBEN 11/12/2017 204 204 175 175 190 P25.498

S17 168-5

S17 166-6 2660310.926 6510570.644 24.482

S17 168-1 2660355.238 6510536.396 18.454 CBEN 11/12/2017 204 P

CBEN 8/12/2017 175 204 204 175 190 P

S17 166-8 2660321.095 6510591.766 26.628 CBEN 8/12/2017 146 160 160 204 168 P

Slip Remediation

Slip Remediation

2660302.448 6510585.209

S17 166-5 2660316.577 6510584.893 23.523 CBEN 8/12/2017 160 204 204 204 193 PSlip Remediation

2660339.045 6510573.135 23.534

Behind RE Wall 3



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 21854.037
T&T Job #: Entered By: TA/CBEN/CMO

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

21854.0370

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated

Air Voids (%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

pass  /  fail
Specification

> 140 kPa and
< 10 % Air

Voids)

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

RL Location

1.87 1.41 32.4 2.7 2.0

1.87 1.42 32.4 2.7 1.7

1.81 1.36 33.0 2.7 4.6

1.82 1.37 33.0 2.7 4.2

1.90 1.45 31.0 2.7 1.1

1.91 1.46 31.0 2.7 0.8

1.88 1.42 32.1 2.7 1.7

1.89 1.43 32.1 2.7 1.3

1.87 1.47 27.7 2.7 5.2

1.86 1.45 27.7 2.7 5.9

1.84 1.45 27.3 2.7 6.8

1.85 1.45 27.3 2.7 6.7

1.83 1.40 30.7 2.7 5.0

1.86 1.42 30.7 2.7 3.5

1.92 1.52 26.4 2.7 3.9

1.92 1.52 26.4 2.7 3.7

1.91 1.44 32.1 2.7 0.3

1.90 1.44 32.1 2.7 0.7

1.89 1.42 33.4 2.7 0.3

1.88 1.41 33.4 2.7 0.9

1.94 1.48 31.0 2.7 0.0

1.95 1.49 31.0 2.7 0.0

1.90 1.50 27.3 2.7 3.7

1.92 1.51 27.3 2.7 3.2

1.80 1.36 32.9 2.7 5.1

1.81 1.36 32.9 2.7 4.9

1.89 1.50 26.2 2.7 5.1

1.90 1.50 26.2 2.7 4.8

1.82 1.30 40.6 2.7 0.0

1.83 1.30 40.6 2.7 0.0

1.85 1.45 27.1 2.7 6.8

1.86 1.46 27.1 2.7 6.2

1.88 1.47 28.1 2.7 4.5

1.86 1.45 28.1 2.7 5.4

1.84 1.31 40.3 2.7 0.0

1.85 1.32 40.3 2.7 0.0

1.84 1.33 38.3 2.7 0.0

1.84 1.33 38.3 2.7 0.0

1.83 1.39 31.5 2.7 4.6

1.85 1.41 31.5 2.7 3.6

1.90 1.43 32.9 2.7 0.2

1.89 1.42 32.9 2.7 0.5

1.84 1.41 30.0 2.7 5.3

1.82 1.40 30.0 2.7 6.0

1.87 1.39 34.5 2.7 0.7

1.86 1.38 34.5 2.7 1.1

1.87 1.41 32.2 2.7 2.3

1.86 1.40 32.2 2.7 2.8

1.86 1.40 32.7 2.7 2.2

1.87 1.41 32.7 2.7 1.6

1.81 1.35 33.7 2.7 4.3

1.83 1.37 33.7 2.7 2.9

204 204 204 204

175 175 204 190

204 204 204 204

P

204 204 204 204CBEN 11/12/2017 204 P

S17 169-2 2660297.469 6510578.59 27.465 CBEN 12/12/2017 204 P

S17 169-3 2660341.048 6510575.89

204 204 204 204

S17 168-11 2660309.969 6510583.834 25.147 204 190 P

25.514 CBEN 12/12/2017 186 P

S17 168-15 2660305.285 6510570.456 24.711 CBEN 11/12/2017 204 P

S17 168-14 2660377.787 6510545.808 18.861

S17 170-6 2660297.126 6510570.496 25.156 CBEN 13/12/2017 204 204 204 204 204 P

CBEN 11/12/2017 204 175 175

S17 168-13 2660332.886 6510539.666 19.183 CBEN 11/12/2017 204 P

S17 170-7 2660340.41 6510588.536 26.473 CBEN 13/12/2017 204 204 204 204 204 P

S17 169-4 2660299.663 6510591.408 23.676 CBEN 12/12/2017 175 190 204 175 186 P

S17 170-5 2660399.159 6510551.043 19.508 CBEN 13/12/2017 204 204 204 204 204 P

S17 171-1 2660342.195 6510545.71 20.31 CBEN 14/12/2017 160 175 204 204 186 P

S17 171-2 2660310.664 6510542.643 20.357 CBEN 14/12/2017 160 190 175 204 182 P

S17 170-10 2660329.413 6510542.512 19.771 CBEN 13/12/2017 204 204 204 204 204 P

S17 170-11 2660314.41 6510586.214 26.397 CBEN 13/12/2017 204 204 204 204 204

S17 172-1 2660270.684 6510551.266 19.165 CBEN 15/12/2017 204 204 204 204 204 P

S17 172-2 2660357.51 6510538.94 20.737 CBEN 15/12/2017 204 204 204 204 204 P

RE Wall 3 RL 20.5

RE Wall 3 RL 20.5

S17 171-6 2660315.626 6510579.01 25.991 CBEN 14/12/2017 204 204 204 204 204 PRE Wall 3 RL 20

S17 173-1 2660313.729 6510547.958 17.12 CBEN 18/12/2017 204 175 146 190 179 P

S17 173-2 2660377.473 6510547.847 20.897 CBEN 18/12/2017 204 204 204 204 204 P

RE Wall 3 RL 21

RE Wall 3 RL 21

S17 172-3 2660330.661 6510586.959 26.898 CBEN 15/12/2017 175 204 160 204 186 P

S17 172-4 2660309.877 6510588.643 26.948 CBEN 15/12/2017 204 160 175 204 186 P

Behind RE Wall 3

Behind RE Wall 3

S17 174-5 2660271.7 6510550.1 21.36 CBEN 19/12/2017 204 175 140 160 170 P

S17 174-6 2660368.448 6510550.171 26.331 CBEN 19/12/2017 160 146 175 204 171 P

RE Wall 3 RL 21.5

RE Wall 3 RL 21.5

S17 173-3 2660345.962 6510581.266 25.629 CBEN 18/12/2017 204 160 168 160 173 PBehind RE Wall 3

S17 176-2 CBEN 21/12/2017 204 160 175 204 186 PBehind RE Wall 3

S17 175-1 2660397.916 6510556.405 21.846 CBEN 20/12/2017 204 204 204 204 204 PRE Wall 3 RL 22

Behind RE Wall 3

RE Wall 3 RL 19

RE Wall 3 RL 19

RE Wall 3 RL 19

Behind RE Wall 3

Behind RE Wall 3

Behind RE Wall 3

RE Wall 3 Rl 19.5

Behind RE Wall 3

Behind RE Wall 3

RE Wall 3 Rl 19.5

Behind RE Wall 3

RE Wall 3 RL 20

RE Wall 3 RL 20



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 21854.037
T&T Job #: Entered By: TA/CBEN/CMO

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

21854.0370

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated

Air Voids (%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

pass  /  fail
Specification

> 140 kPa and
< 10 % Air

Voids)

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

RL Location

1.77 1.32 33.6 2.7 6.6

1.76 1.32 33.60 2.7 6.7

1.86 1.43 30.1 2.7 3.8

1.85 1.42 30.1 2.7 4.7

1.86 1.35 37.8 2.7 0.0

1.86 1.35 37.8 2.7 0.0

1.73 1.23 41.1 2.7 4.1

1.74 1.23 41.1 2.7 3.9

1.74 1.26 38.2 2.7 5.3

1.75 1.27 38.2 2.7 4.6

1.89 1.42 33.0 2.7 0.4

1.89 1.42 33.0 2.7 0.3

1.84 1.45 27.3 2.7 7.0

1.83 1.44 27.3 2.7 7.6

1.83 1.43 27.4 2.7 7.5

1.83 1.44 27.4 2.7 7.3

1.89 1.50 25.7 2.7 5.8

1.88 1.50 25.7 2.7 6.2

1.83 1.44 26.8 2.7 7.8

1.83 1.44 26.8 2.7 7.8

1.83 1.42 28.6 2.7 6.5

1.85 1.44 28.6 2.7 5.6

1.82 1.43 27.8 2.7 7.6

1.82 1.43 27.8 2.7 7.5

1.86 1.44 29.2 2.7 4.5

1.87 1.45 29.2 2.7 4.3

1.87 1.45 28.8 2.7 4.6

1.87 1.46 28.8 2.7 4.2

1.83 1.44 27.1 2.7 7.4

1.85 1.46 27.1 2.7 6.6

1.84 1.43 28.4 2.7 6.4

1.84 1.43 28.4 2.7 6.4

1.88 1.45 29.7 2.7 3.5

1.86 1.43 29.7 2.7 4.3

1.82 1.35 34.9 2.7 2.9

1.82 1.35 34.9 2.7 3.0

1.85 1.42 30.2 2.7 4.5

1.87 1.44 30.2 2.7 3.4

1.90 1.45 31.1 2.7 1.1

1.90 1.45 31.1 2.7 1.4

1.89 1.43 32.2 2.7 1.0

1.88 1.43 32.2 2.7 0.0

1.95 1.45 34.3 2.7 0.0

1.95 1.45 34.3 2.7 0.0

1.85 1.33 38.7 2.7 0.0

1.85 1.34 38.7 2.7 0.0

1.85 1.31 41.2 2.7 0.0

1.89 1.34 41.2 2.7 0.0

S17 177-1 2660380.194 6510553.873 23.188 CBEN 22/12/2017 204 204 204 204 204 PRE Wall 3 RL 23

S17 176-5 2660300.708 6510549.178 22.78 CBEN 21/12/2017 204 204 204 204 204 P

S17 176-6 2660366.507 6510552.359 22.878 CBEN 21/12/2017 204 204 204 204 204 P

RE Wall 3 RL 22.5

RE Wall 3 RL 22.5

S17 180-4 2660326.721 6510583.376 26.672 CBEN 27/12/2018 160 204 204 204 193 PBehind RE Wall 3

S17 180-1 2660293.233 6510560.129 23.455 CBEN 27/12/2018 160 160 146 204 168 P

S17 180-2 2660338.184 6510546.364 22.317 CBEN 27/12/2018 160 175 175 204 179 P

RE Wall 3 RL 23.5

RE Wall 3 RL 23.5

S17 181-3 2660297.101 6510556.113 27.776 CBEN 28/12/2018 204 204 175 204 197 P

S17 181-4 2660339.944 6510586.459 26.465 CBEN 28/12/2018 204 204 204 204 204 P

RE Wall 3 RL 24

Behind RE Wall 3

S17 181-1 2660377.289 6510550.724 20.623 CBEN 28/12/2018 160 204 204 160 182 P

S17 181-2 2660338.256 6510557.489 16.908 CBEN 28/12/2018 175 204 160 204 186 P

RE Wall 3 RL 23.5

RE Wall 3 RL 24

S17 182-1 2660340.227 6510550.567 23.074 CBEN 29/12/2018 204 204 204 204 204 P

S17 182-2 2660287.25 6510558.71 21.483 CBEN 29/12/2018 175 204 190 175 186 P

RE Wall 3 RL 24.5

RE Wall 3 RL 25

S17 181-6 2660370.758 6510558.433 22.85 CBEN 28/12/2018 204 204 204 204 204 PRE Wall 3 RL 24.5

S17 182-5 2660374.245 6510555.728 24.146 CBEN 29/12/2018 204 204 204 204 204 P

S17 183-1 CBEN 3/01/2018 204 204 204 204 204 P

RE Wall 3 RL 25

RE Wall 3 RL 25

S17 182-3 2660359.844 6510583.101 27.297 CBEN 29/12/2018 204 204 175 175 190 P

S17 182-4 2660321.461 6510589.047 26.729 CBEN 29/12/2018 204 204 204 204 204 P

Behind RE Wall 3

Behind RE Wall 3

GPS Error

S18 001-1 2660378.442 6510554.364 25.101 CBEN 8/01/2018 175 175 160 175 171 P

S18 001-2 2660307.039 6510555.255 25.445 CBEN 8/01/2018 204 175 204 204 197 P

RE Wall 3 RL 25.5

RE Wall 3 RL 25.5

S17 183-2 CBEN 3/01/2018 204 204 185 204 199 P

S17 183-3 CBEN 3/01/2018 159 183 200 144 172 P

RE Wall 3 RL 25

RE Wall 3 RL 25

S18 002-1 2660333.033 6510599.018 30.448 CBEN 9/01/2018 146 146 190 204 172 P

S18 002-2 2660311.677 6510588.805 30.271 CBEN 9/01/2018 190 204 146 146 172 P

Behind RE Wall 3

Behind RE Wall 3

S18 001-4 2660321.381 6510587.472 30.083 CBEN 8/01/2018 204 204 204 204 204 PBehind RE Wall 3



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 21854.037
T&T Job #: Entered By: TA/CBEN/CMO

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
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NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

21854.0370

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated

Air Voids (%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

pass  /  fail
Specification

> 140 kPa and
< 10 % Air

Voids)

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

RL Location

1.81 1.25 45.6 2.7 0.0

1.82 1.25 45.6 2.7 0.0

1.80 1.34 34.5 2.7 4.1

1.79 1.33 34.5 2.7 4.5

1.82 1.33 36.6 2.7 1.9

1.82 1.34 36.6 2.7 1.7

1.85 1.37 34.7 2.7 1.5

1.85 1.37 34.7 2.7 1.7

1.87 1.42 31.9 2.7 2.2

1.87 1.42 31.9 2.7 2.2

1.86 1.41 32.4 2.7 2.2

1.87 1.41 32.4 2.7 2.1

1.92 1.45 32.5 2.7 0.0

1.93 1.46 32.5 2.7 0.0

1.93 1.46 31.9 2.7 0.0

1.94 1.47 31.9 2.7 0.0

1.89 1.42 32.9 2.7 0.7

1.89 1.42 32.9 2.7 0.6

1.85 1.43 30.0 2.7 4.4

1.85 1.42 30.0 2.7 4.7

1.84 1.38 32.7 2.7 3.4

1.85 1.39 32.7 2.7 3.0

1.90 1.41 34.5 2.7 0.0

1.89 1.40 34.5 2.7 0.0

1.93 1.53 26.2 2.7 3.4

1.93 1.53 26.2 2.7 3.4

1.92 1.50 28.1 2.7 2.4

1.93 1.50 28.1 2.7 2.0
1.74 1.28 35.6 2.7 6.8
1.78 1.31 35.6 2.7 4.8
1.87 1.44 30.1 2.7 3.6
1.86 1.43 30.1 2.7 3.8
1.86 1.44 28.6 2.7 5.2
1.87 1.46 28.6 2.7 4.4
1.91 1.46 31.1 2.7 0.7
1.91 1.46 31.1 2.7 0.7
1.89 1.45 30.5 2.7 2.4
1.88 1.44 30.5 2.7 2.8

1.86 1.39 33.2 2.7 2.2

1.85 1.39 33.2 2.7 2.7

1.84 1.38 33.2 2.7 2.8

1.86 1.40 33.2 2.7 1.9

1.92 1.49 29.2 2.7 1.6

1.92 1.48 29.2 2.7 1.8

1.90 1.48 28.2 2.7 3.3

1.90 1.49 28.2 2.7 3.1

1.88 1.40 34.6 2.7 0.0

1.88 1.40 34.6 2.7 0.0

1.82 1.34 35.7 2.7 2.6

1.81 1.34 35.7 2.7 2.9

1.84 1.41 30.7 2.7 4.7

1.82 1.39 30.7 2.7 5.6

1.90 1.45 30.6 2.7 1.6

6510558.029 25.795 CBEN 19/02/2018 140 160 160

S18 028-7 2660209.401 6510571.298 27.382 CBEN 20/02/2018 204 204 204 204 204 P

24.391 CBEN 16/02/2018

S18 026-3

S18 027-4 2660203.974 6510569.238 26.055 CBEN 19/02/2018 140 140 204 204 172 P

26.292 CBEN 19/02/2018 160

RE Wall RL 27.5

S18 028-6 2660253.691 6510567.724 27.451 CBEN 20/02/2018 204

S18 027-5 2660249.783

S18 027-1 2660208.239 6510567.152 25.553 CBEN 19/02/2018 160 175 204

204 204 204 204 PRE Wall RL 27.5

2660230.757 6510565.686

204 186 P

S18 027-2 2660177.696 6510564.491

24.258 CBEN 16/02/2018 140 146 160 146 148 P

S18 026-4 2660222.053 6510564.668

Shear Key 2018

S18 020-1 2660211.584 6510561.992 17.832 CBEN 7/02/2018 204 204 204 204 204 PShear Key 2018

S18 021-1 2660205.889 6510562.837 21.852 CBEN 8/02/2018 160 146 140 140 147 P

S18 015-2 2660325.344 6510599.703 31.607 CBEN 26/01/2018 140 140 146 204 158 P

S18 015-3 2660339.623 6510603.287 31.767 CBEN 26/01/2018 175 175 190 204 186 P

 Above RE Wall 3

 Above RE Wall 3

S18 013-3 CBEN 24/01/2018 204 204 204 204 204 P Above RE Wall 3GPS Error

S18 002-8 2660314.589 6510595.392 30.525 CBEN 9/01/2018 204 204 204 204 204 P

S18 003-1 2660346.816 6510551.159 26.103 CBEN 10/01/2018 204 204 204 204 204 P

Behind RE Wall 3

RE Wall 3 RL 26.5

S18 002-6 2660315.863 6510549.333 25.755 CBEN 9/01/2018 146 160 190 160 164 PRE Wall 3 RL 26

S18 004-4 2660308.845 6510557.855 28.316 CBEN 11/01/2018 204 204 204 204 204 P

S18 005-1 CBEN 12/01/2018 190 204 204 204 201 P

RE Wall 3 RL 27

RE Wall 3 RL 27.5

S18 003-2 2660308.048 6510594.529 30.81 CBEN 10/01/2018 204 204 204 204 204 P

S18 004-3 2660348.609 6510553.82 26.715 CBEN 11/01/2018 204 204 204 204 204 P

Behind RE Wall 3

RE Wall 3 RL 27

GPS Error

S18 006-1 2660348.087 6510559.185 28.207 CBEN 15/01/2018 182 178 204 173 184 P

S18 006-2 2660301.43 6510561.408 28.783 CBEN 15/01/2018 204 204 204 204 204 P

RE Wall 3 RL 29

RE Wall 3 RL 29.5

S18 005-2 2660289.784 6510560.306 27.274 CBEN 12/01/2018 204 190 204 204 201 P

S18 005-5 2660301.569 6510555.707 25.756 CBEN 12/01/2018 146 160 140 175 155 P

RE Wall 3 RL 27.5

RE Wall 3 RL 28

S18 006-7 2660308.306 6510574.713 30.126 CBEN 15/01/2018 134 146 204 204 172 PRE Wall 3 RL 30

RE Wall 3

S18 007-1 2660362.867 6510581.777 29.511 CBEN 16/01/2018 134 134 204 204 169 PRE Wall 3

S18 007-2 2660310.738 6510576.896 31.096 CBEN 16/01/2018 204 134 134 204 169 P

RE Wall RL 25

RE Wall RL 25.5

RE Wall RL 26

RE Wall RL 26.5

RE Wall RL 24.5

RE Wall RL 24.5 146 140 160 146 148 P

204 204 204 193 P

140 150 P



Job: Silverdale Arran's Point Client: Tonkin & Taylor Job # 21854.037
T&T Job #: Entered By: TA/CBEN/CMO

NZS 4407:1991 Field water content and field dry density using a nuclear densometer Checked By:
Test 4.2.1 Direct Transmission Mode Page        of
NZGS August 2001 Guidelines for hand held shear vane test.

Test 1 Test 2 Test 3 Test 4

21854.0370

URN Easting Northing Date Nuclear Wet
Density
(t/m3)

Tech. Oven Dry Density
(t/m3)

Oven
Moisture

content (%)

Solid
Density
(t/m3)

assumed

Oven
Calculated

Air Voids (%)

Shear Strength (kPa)
(UTP = Unable to penetrate)

Average
Shear

Strength
(kPa)

Re -
Test
(Y)

pass  /  fail
Specification

> 140 kPa and
< 10 % Air

Voids)

Comments
These results have not yet passed our
entire quality assurance process. They

should be used with caution and may be
subject to change.

RL Location

1.91 1.46 30.6 2.7 1.2

1.92 1.49 28.2 2.7 2.5

1.92 1.50 28.2 2.7 2.4

1.91 1.50 27.2 2.7 3.8

1.87 1.47 27.2 2.7 5.6
1.92 1.52 26.3 2.7 3.9

1.91 1.51 26.3 2.7 4.1
1.91 1.53 24.9 2.7 5.2
1.90 1.52 24.9 2.7 5.8
1.93 1.48 29.7 2.7 0.9
1.94 1.49 29.7 2.7 0.3
1.86 1.45 28.7 2.7 4.8

1.87 1.45 28.7 2.7 4.4
1.86 1.39 34.3 2.7 1.0

1.86 1.39 34.3 2.7 1.0
1.93 1.53 25.6 2.7 3.9
1.91 1.52 25.6 2.7 4.6

1.87 1.47 27.1 2.7 5.5

1.91 1.50 27.1 2.7 3.8
1.83 1.41 29.7 2.7 5.7
1.83 1.41 29.7 2.7 5.7
1.90 1.50 26.7 2.7 4.3
1.88 1.48 26.7 2.7 5.4
1.92 1.52 26.5 2.7 3.4
1.93 1.53 26.5 2.7 3.0
1.89 1.47 28.6 2.7 3.5
1.91 1.48 28.6 2.7 2.7
1.89 1.47 28.4 2.7 3.5
1.90 1.48 28.4 2.7 3.4
1.95 1.52 28.3 2.7 0.8
1.94 1.51 28.3 2.7 1.1
1.94 1.52 27.1 2.7 2.3
1.95 1.54 27.1 2.7 1.5
1.87 1.42 31.2 2.7 2.9
1.87 1.43 31.2 2.7 2.5
1.89 1.46 29.4 2.7 3.0
1.88 1.45 29.4 2.7 3.4
1.89 1.46 29.4 2.7 2.9
1.88 1.45 29.4 2.7 3.6
1.76 1.29 36.0 2.7 5.5
1.77 1.29 36.7 2.7 4.7
1.78 1.30 36.6 2.7 4.1
1.78 1.30 36.6 2.7 4.2
1.79 1.33 35.4 2.7 4.0
1.80 1.33 35.4 2.7 3.7

RE Wall RL

RE Wall RL

Undercut S of Pond 7/10

Undercut S of Pond 7/10

Pond 7/11

Pond 7/11

Pond 7/11S18 061-3 2660434.265 6510507.509 10.152 CBEN 13/04/2018 204 204 204 204 204 P

S18 061-1 2660429.67 6510509.247 12.457 CBEN 13/04/2018 146 160 140 146 148 P

S18 061-2 2660422.519 6510504.05 10.616 CBEN 13/04/2018 204 204 204 204 204 P

S18 049-1 2660429.98 6510532.518 13.205 CBEN 21/03/2018 204 204 204 204 204 P

S18 049-2 2660419.733 6510534.838 14.104 CBEN 21/03/2018 204 204 204 204 204 P

S18 035-1 2660203.901 6510581.345 34.597 CBEN 1/03/2018 204 204 204 204 204 P

RE Wall RL

RE Wall RL

S18 035-2 2660236.108 6510580.432 32.78 CBEN 1/03/2018 204 204 204 204 204 P

S18 035-4 2660231.999 6510584.655 34.089 CBEN 1/03/2018 204 204 204 204 204 P

S18 034-2 2660234.323 6510580.773 32.55 CBEN 28/02/2018 204 204 204 204 204 P

S18 034-6 2660222.603 6510588.022 33.435 CBEN 28/02/2018 204 204 204 204 204 P

RE Wall RL

RE Wall RL

S18 034-7 2660209.615 6510591.623 32.694 CBEN 28/02/2018 204 204 204 204 204 P

RE Wall RL 32

S18 033-8 2660236.888 6510574.117 30.481 CBEN 27/02/2018 204 204 204 204 204 PRE Wall RL 32.5

2660215.778 6510575.562 30.733 CBEN 26/02/2018 204 204 204 204 204 P

30.091 CBEN 26/02/2018

S18 031-2 2660238.244 6510570.61 28.019

S18 032-1 2660239.703 6510574.858 P204 204 204

P

S18 033-1 2660233.437 6510577.271 31.206 CBEN 27/02/2018 204 204 204 204 204 P

S18 030-1

RE Wall RL 28.5

RE Wall RL 28.5

S18 029-2 2660222.173 6510576.171 29.223 CBEN 21/02/2018 204 204 204 204 204 P

S18 032-6 2660226.969 6510581.008 30.835 CBEN

2660234.33 6510567.17 28.813 CBEN 22/02/2018 204 204 204 204

26/02/2018 204 204 204 204 204

RE Wall RL 30

RE Wall RL 30.5

S18 029-5

S18 029-9

S18 032-2

P

CBEN 23/02/2018 204 204 204 204 204 P

204

RE Wall RL 31

RE Wall RL 31.5

204

204

2660237.304 6510574.148 28.641 CBEN 21/02/2018 204 204 204 204 204

RE Wall RL 29

2660221.646 6510574.126 28.207 CBEN 21/02/2018 204 204 204 204 204 P

RE Wall RL 28

S18 028-7 2660209.401 6510571.298 27.382 CBEN 20/02/2018 204 204 204 204 204 P

S18 029-1 2660256.929 6510564.205 27.759 CBEN 21/02/2018 204 204 204 204 204 P

RE Wall RL 27.5

RE Wall RL 28

P
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