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'Rangitaiki River

Stopbank Information Sulhmary

Left Bank

' Meteljage Earthquake | History stopbank crest | river landward - river | berm toe - | land-

~ | damage height* width | batter batter berm | excavation protection | grade
(m) (m) xH:1V xH:1V (m) (%)

0 181 no stopbank ' ' '
240 300 : rock
890 2230 | III : .
890 111 1.0,0.7 3.0 3.0 3.0 S
1400 | 1900 |III -1.5
1430 I 1.2,0.4 3.0 3.1 3.0 10 -1.5
1680 I 1.72.0 [3.0 3.0 3.0 2 -1.5
1891 | 1153 no stopbank: ' ' -1.5
1900 | 2300 |III : -1
2230 I -10.7,0.7 3.0 3.0 3.0 0 -1
2300 | 3400 | , : -2
2350 , old river channel -2
2400 minor -2
2550 | 3200 2001 borrow to toe -2
2630 1.2,0.7 3.0 133 3.9 3 to toe -2
2737 | 2837 | ~ | floodwall Bl : to toe -2
3040 - ' . B 1.6,0.9 3.0 3.0 3.0 8 to toe -2
3430 -,3.0 3.5 1.25 3.0 0 :
3600 | 3800 ‘ -1
3600 | 4000 |III
3800 | 4100 -2.5
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| Rangitéiki River

land

Meterage Earthquake | History stopbank crest river landward river | berm toe
: damage height* width | batter | batter berm | excavation ‘protection | grade
| (m) (m) | xH:AV | xH:1V (m) | (%)
3810 I sand boils in paddock 0.8 1.8 0 2.5
' between house and road,
| floodwall,157m long _
3860 | 4260 1973 channel widening borrow _
4100 | 5900 ' ‘ -1.5
4170 | wall 0.9 1.7 . |2 0 borrow -1.5
4200 |4600 | VIII -15
4630 VIII 0.6 2.5 8 8 0 -1.5
4960 1.4,0.6 3.8 3.5 7 10 -1.5
5370 -,1.0 2.9 2.9 3.2 0 -1.5
5400 | 5900 |[IA , -1.5
5500 | 5800 |IA concrete | -1.5
rubble
5542 | 5587 |IA floodwall .15
5750 | 6920 1973, borrow _ - to toe
5770 IA road -,1.8 3.0 1.1 1.7 0 to toe
5900 | 6200 ' to toe -1
6200 | 7900 -0.5
6340 -,0.9 3.5 2.5 3.5 0 to toe -0.5
6390 | 6745 timber wall ' ' to toe -0.5
6480 | 6560 . to toe -0.5
6740 5.0 0 to toe -0.5
6750 | 6870 1973 Spelling’s Bend, : -0.5
surcharge ,
17110 2.6,0.4 2.5 3.8 4 -0.5
7140 | 7590 2001 borrow ' : to toe 05
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Rangitaiki River

History

Meterage Earthquake stopbank crest river landward river berm toe land
damage . height* width | batter | batter berm | excavation protection | grade
(m) (m) xH:1V | xH:1V (m) _ : (%)
7200 | 7320 | VI river bend, 1973 Snelling’s to toe
: Bend, surcharge a
7430 , 3.0 5.0 0 to toe 1-0.5
7450 | 8000 |IX _ '
7680 -1 8170 borrow - to.toe e
7900 | 8300 -1.5
7940 IX -,0.4 4.0 8.0 0 to toe -1.5
8200 6 -1.5
8300 | 8800 ’ -0.5
8400 | 9500 1993 borrow to toe
8530 | 8770 , to toe rock -0.5
8750 . 1.7,1.2 30. |29 2.5 24 to toe -0.5
8800 | 9800 ' -1.5
9085 | 9240 : to toe rock --1.5
9150 -,1.9 3.0 3.6 3.2 0 1o toe -1.5
9510 -,1.4 30 {3.0 2.8 0 -1.5
9600 | 9700 | VI B -1.5
9800 | 10100 v -0.5
9890 , 1.2,3.8 5.0 14 : -0.5
9900 | 10300 1972 borrow : to 91to 14m ‘
- from toe
9945 | 10150 1993 borrow to Sm toe
10100 | 10200 -1.0
10200 | 10700 =~ 1.5 -1.5
10300 | 10350 | III -1.5
10365 | 10475 1993 floodwall to 1.4m -1.5
high plus wall on inlandtoe '
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Rangitaiki River

landward

Meterage Earthquake | History stopbank crest | river river | berm toe land
“damage height* width | batter batter berm | excavation protection | grade
(m) (m) XH:1V | xH:1V (m) (%)
10390 =1.5 1.5 0 -1.5
110400 {-10550 | IB - -1.5
10700 | 11190 0.5
10600 | 11190 1972 borrow to 9 to 14m -0.5
from toe
10740 3.0,2.1 3.5 3.5 45 to 9 to 14m -0.5
' : from toe "
11000 minor to 9 to 14m -0.5
: } from toe
11190 | 11540 -1.5
11200 | 11600 | VIII lateral spreading . -1.5
11340 VIII : -,2.7 3.0 2.2 0 -1.5
| 113507 11510 | VIII up to 1m fill placed in -1.5
' hollow behind stopbank .
11500 | 12100 1972 borrow : to 9 to 14m
: from
_ : stopbank
11510 VIII 3729  |3.0 2.25 33 0-5 [to9to14m trees
’ - | from
: stopbank
11540 | 12400 : -0.5
11540 VIII 3.6,- 2.5 10 to 9 to 14m -0.5
from
stopbank
11850 3.4,- 3.0 2.7 50 to9to 14m -0.5
' ' from
stopbank
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Rangitaiki River

Earthquake

Meterage History ‘stopbank crest river landward river berm toe land
damage : height* width | batter batter berm | excavation protection | grade
(m) (m) xH:1V__ | xH:1V (m) - (%)
12140 | 1.1?7 3.6 40 -0.5
12210 3423 4.0 2.5 3.1 30 -0.5
12400 | 12700 -1.5
12510 ' -,2.7 2.7 0 -1.5
12550 | 12600 | II _ -1.5
12660 2.8,2.9 3.0 |21 1.5 0-5 tree,rock | -1.5
12700 | 12900 -1.0
12900 | 13900 - - -0.5
12950 | 13100 | VIII old bend? 43,3.0 3.5 2.6 2.9 30 -0.5
' pylon on toe
113100 | 13150 | III -0.5
-1 13200 | 13300 | VIII " > -0.5
13280 VIII 3.832. |25 1.3 1.8 0-5 _some -0.5
, ' 4 trees,rock

13200 | 13360 | VIII to 3m from : -0.5

' ‘ toe
13360 | 13520 0 rocktoe |-0.5

13560 | 14490 -~ | to 3m from

, . toe
13680 3.0 3.0 2.9 35 to 3m from -0.5

- ' toe
13900 | 14400 : -1.0
13920 | ’ 3.8,2.2 33 2.6 2.0 20 to 3m from -1.0

‘ toe
14080 3.5 2.9 30 to 3m from -1.0

' toe
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Rangitaiki River

| land

Meterage Earthquake | History stopbank crest | river | landward river berm toe
damage ‘| height* width | batter | batter berm | excavation protection | grade
(m) (m) xH:1V xH:1V (m) (%)
14350 to 3m from -1.0
toe '
14450 | 14650
14400 | 16500 | IIT o -0.5
14470 -,2.5 3.0 1.9 2.1 0  |to3m from trees,rock | -0.5
: , ' toe
14570 | 14650 0 rocktoe | -0.5
| 14890 | 15570 up to 100m -0.5
' wide, to 3m
from toe
14910 3.5,2.1 2.9 2.25 2.4 30 .| -0.5
15000 | minor 4.0,1.7 3.0 2.6 2.6 60 1 -0.5
15450 4.0,1.9 3.0 2.5 3.3 15 -0.5
15960 road 2.0,2.5 6.0 | 1.25 1.1 4 -0.5
15600 | 15850 | X ' 1-0.5
15650 | 16010 rocktoe | -0.5
15700 ' X : v rocktoe |-0.5
15770 X wall in landward face- 3422 -13.0 225 |29 8 rocktoe |-0.5
15800 X ' rock toe | -0.5
15850 | 15900 | VIII rocktoe | -0.5
16050 | 16200 | III ' . -0.5
16100 R -, 2.6 3.6 1.6 1.6 0 rock face
16140 | 16240 rock toe
16500 IV fault .
16590 , R 4.6,3.2 3.7 2.6 35 0-10 trees,rock
16900 | 17180 __— ' to 3m from
' ' toe
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Rangitaiki River

Meterage Earthquake | History stopbank | crest river landward river | berm toe land
damage height* width - | batter batter berm | excavation protection | grade
(m) (m) xH:1V xH:1V (m) - (%)
17230 3.9,2.8 3.4 2.25 2.25 20 - 80 trees
17780 | 18330 © | to 3m from
: toe
17800 | 17850 | IX, HI :
17850 IX, III : 3.5 2.5 ~ 0
17940 Pryors, tomo 3.5,2.7 3.8 1.9 3.1 0 trees,rock
18250 | 19000 | IX, VII B
18250 IX, VII 3.5 4.0 2.8 30
18610 | IX, VII 4.0 3.0 2.7 50
- 118720 IX, VII 3.2,3.2 3.2 2.75. 2.75 50 - 80 - ' trees
18770 |-19259 | ' corner taken off river bank - up to 110m
19120 ' wide, to 3m
, from toe
19120 2.8 6.6 4.8 120 :
19340 2.9 3.5 2.3 90
19560 - 3.0,1.0 5.0 2.5 60
19700 | 19850 | VII :
19830 VII 3.7,3.0 3.0 33 2.75 40 trees
20000 | 20050 | VII ' '
20080 4.5 3.0 3.0 10
20360 1.4,1.6 4.0 2.9 3.4 0
20390 1 3.0,1.6 33 2.75 2.75 0-5 bush
20450 | 20950 | VII stream channel ' o

* river side, landward side
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Rangitaiki River-

Right Bank
Meterage .| Earthquake | history / comments stopbank crest river landward river berm toe land
damage height width | batter | batter berm excavation protection rade
580 2.5 3.1 '
890 o 1512 - 9.0 3.3 4 0
1100 | 1900 ‘ o -1
1430 tributary 1.2,0.6 3.0 3.0 3.0 10 -1
1680 1.5,2.2 3.0 3.0 3.0 2 -1
1900 | 2500 -0.5
2230 0.9,0.9 3.0 2.4 3.6 0 -0.5
2500 | | tributary
2500 | 2900 -1.5
2630 tributary - 0.9,0.9 2.0 2.4 3.0 0 : -1.5
2700 | 3820 1973 channel widening o borrow
2900 (3100 . borrow -2.5
3040 floodwall 81m long 1.7,1.0 3.0 3.0 3.0 0 borrow -2.5
3100 | 3400 - borrow -1.5
3180 | 3660 1973 Reynold’s Bend, borrow
' - surcharge, 45m
3400 tributary borrow -1.5
3400 | 4600 ' ' -2.5
3430 v - 0.9,1.0 3.5 3.0 3.0 5 borrow -2.5
3700 | 3980 1973 Reynold’s Bend, ' -2.5
' surcharge : : _
3810 , - 1.9,1.3 3.5 3.0 3.0 6 -2.5
3850 | 4100 - | 2002 borrow | to toe somerock | -2.5 .
4170 ' - _ -,1.0 5.0 2.6 2.9 0 -2.5
14390 | 5875 1973 channel widening ‘ borrow
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Rangitaiki River

landward

- Meterage Earthquake | history / comments stopbank crest | river river berm toe land
damage height width | batter batter berm excavation protection | grade
14500 | 4630 river bend : borrow ' :
4600 I,V borrow -2.5
4630 -1.0 3.5 2.3 4.5 0 borrow
4700 tributary borrow
4800 |5900 | » borrow -2.5
4960 . 0.6,1.0 56 4.0 2.5 9 -2.5
5100 | 5600 2002 borrow ' to toe -2.5
5370 ¢ tributary 2.0,1.6 4.3 2.9 2.9 5 rock -2.5
5650 | 5850 2002 borrow . to toe - 25
5770 VI depressions 1.8,1.2 4.0 3.4 2.5 5 -2.5
5900 | 6700 | 2.0
6080 | 6360 1973 Snelling’s Bend 2.0
surcharge, up to 130m '
wide ' v 4
6340 1.0,1.8 |64 3.0 3.2 14 -2.0
6520 | 7600 1973 channel widening ' borrow
1 6700 | 7400 borrow -1.0
6740 1.8,1.3 3.5 3.6 3.8 10 borrow -1.0
7110 2.6,1.1 2.9 4.0 3.0 15 borrow -1.0.
7400 | 7800 ] -0.5
7430 ' 7.0 7 borrow | -0.5
7800 | 8400 -1.0
7940 : 1.6,0.7 4 4.5 4.3 6 -1.0
8100 | 8300 1993 borrow . to toe -1.0
8200 | . 1.8,1.2 3.0 4.4 4.8 6 to toe -1.0
1 8400 | 8950 : - -1.5
8750 111 -1.0 4.3 1.5 5.7 0 -1.5
8950 | 9100 - 1.4 ' 2.0
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Rangitaiki River

Earthquake

landward

Meterage history / comments stopbank crest river: river berm toe land .
damage : height width batter batter berm excavation protection | grade

9100 | 9250 ‘ ‘ -0.5

9100 | 10100 to 9to 14m

. from

stopbank toe

9100 | 9900 1993 borrow | to toe ,

9150 B 3.0,14  |[3.0 3.6 2.1 20 fo toe -0.5

9240 |9390 ' to toe rock

9250 | 9400 : to toe 1 -1.5

9280 some slumping 129,15 |28 35 3.1 22 to toe -1.5

9400 | 9850 , ~ to toe -0.5

9470 drain at toe 2.3,1.8 3.0 3.1 3.5 11 to toe -0.5
9510 ' 3.1,2.3 3.0 3.0 3.0 15 to toe -0.5

9740 3.0,1.75 |38 3.1 3.1 48 | to toe -0.5

9850 | 10300 . -1.5

9890 2.6,1.8 3.0 5.0 3.3 12 tfo toe -1.5

9990 | 10040 to toe rock -1.5.

10140 rubbish pit near toe 1.5,1.85 |3.3 3.5 3.1 10 trees,flax | -1.5

10300 IX -1.5

10300 | 10900 : . -0.5

10300 | 10700 | 1993 to toe - -0.5

- | borrow :
10390 3.7,2.2 3.0 3.0 3.1 25 to toe -0.5
10400 | 10800 to 9 to 14m -0.5
- . from
1 stopbank toe

10590 | 10640 to toe rock -0.5

10600 3.5,2.0 3.5 2.9 2.9 30 to toe -0.5

10740 1.6,1.8 3.0 4.0 3.0 14 -0.5
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Rangitaiki River

Meterage Earthquake | history/comments - : stopbank crest river landward river berm toe land
damage height width | batter batter berm excavation protection | grade

10900 | 11190 . ' K ' -1.5

10900 | 11000 | TIA Fonterra 22,24 34 3.1 2.9 0 -1.5

11000 | 11150 | IC _ o : ' ‘ o -1.5

11150 | 11190 | IX ' ' -1.5

11190 | 11850 _ ' ' : -0.5

11190 | 11800 , ' o to 9to 14m

v : | from toe

11200 : Fonterra crib at toe 2.2,2.4 3.4 3.1 2.9 0 -0.5 -

11200 | 11350 _ | 1989, borrow . : 1 to toe -0.5

11340 27 3.3 110 to toe 105

11450 B ' ' 3.2,1.6 3.9 2.5 1.9 170 -0.5

11540 ' ' 3.0 ' 3.8 90 . -0.5

11750 | 11900 | V ' B

11850 | 11950 , : -1.5

11850 _ \'/ ‘ 3.0 3.0 0 -1.5

11900 | 12250 1989 borrow o to toe

11950 ' - 2.1,1.9 |37 2.5 2.75 0-5 |totoe trees -1.5
111950 | 12250 ' ' to toe -1.0

12140 - ' 35 3.5 2.6 10 : -1.0 -

12250 | 13230 | B ' -0.5

12320 substation, toe loading 3.5,3.0 3.8 2.1 2.5 11 ' , trees -

12510 : 2.9 3.5 2.8 , 0

12670 : o 3.5,3.0 3.8 2.1 2.5 11 _ trees

12890 | 13000 Mc Cracken’s Bend, 3.5,2.2 2.7 2.5 2.5 50-60 '

12990 surcharge up to 45m wide, '

2m deep '
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Rangitaiki River

Meterage Earthquake | history / comments . stopbank crest - | river landward river berm toe land
_ | damage height width | batter batter berm excavation protection | grade
12880 | 13300 | soil removed from island in ' to 4m from
' centre of bend and river river
berm for floodway stopbank toe,
construction, 1981 15m from
v landward toe
13140 | 13280 | VIII Mc Cracken’s Bend,
| ' surcharge up to 45m wide,
2m deep
13230 | 13600 -1.0
13280 | 13880 1976 to 3m from
' toe _
13280 | 13400 1981, more river berm to toe -1.0
removed, including 3m
previously left _
13550 | 14400 1989 borrow 1o toe
13600 .| VIII . to toe -1.0
13600 | 13800 . to toe -1.5
13680 stream channel 3.5 3.0 2.7 15 to toe -1.5
13710 B 342.1 3.3 2.4 2.1 15 to toe -1.5
13800 | 14800 | -1.0
14000 | 14800 1981, more river berm to stopbank -1.0.
removed _ toe -
14080 - 34 4.3 2.6 20 -1.0
14360 | 14970 1976 : to 3m from -1.0
, - . toe
14590 3.5,2.1 3.3 2.75 2.0 50 to 3m from -1.0
toe
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Rangitaiki River

Meterage Earthquake | history /comments - stopbank - | crest river landward river - | berm toe land
- | damage A ' : height width | batter batter berm excavation | protection | grade
14800 | 14900 _ _ to3mfrom | -1.5
14800 | 15000 | X, VII ' :
14860 some erosion - 11821 3.7 2.75 2.5 20 |to3m from some -1.5
: : _ toe : trees
14900 | 15200 | ' , : -1.0
14900 | 15000 v : : _ to 3m from. -1.0
‘ . . : toe .
14980 - _ building at toe 2421 34 |24 3.1 0 - to 3m from trees,rock- | -1.0
' toe
15000 IV fault - ‘ v to 3m from -1.0
' ' ' | ' ' ‘ toe
15000 | 15460 1978 o v ' to 3m from
' : _ : toe
15110 : ’ v =2 3.5 23 0 to 3m from -1.0
' . | toe _ ‘
15100 | 15200 erosion 33,25 | 4.0 2.5 3.1 20-50 | to3m from . -1.0
A o : ‘ : toe
15100 | 15200 |V timber wall on inside A1 . to 3m from 1-1.0
, : ' : toe ,
15200 | 17200 ' ' ' -0.5
15230 _ end of stopbank 1976 ' ' : ‘ -0.5
15300 | 15450 : v : to3m from | rock -0.5
] _ : toe
15300 | 15700 1991 borrow . ' _ ' to toe . | -0.5
15400 | 16900 | 1989 borrow : ' to toe -0.5
15460 | 15780 | 1978 ’ ' _ ‘ to stopbank 0.5
: » ' toe - :
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Rangitaiki River

Meterage | Earthquake | history / comments stopbank crest river landward . | river | berm toe land
damage _ _height width | batter batter berm excavation - protection | grade

15780 | 16770 | 1 1978 o ' _ | to 3m from - 1-0.5

v - _ toe
15960 ' 3.8 4.0 3.0 70 -0.5
16000 ' , 55,29 3.5 2.75 2.6 10 - willow -0.5

_ o : ' .| stumps
16300 | 16550 ' rock -0.5
16500 | 17000 1991 borrow ) ' - to toe -0.5
16600 IX, X fault | tributary 5 . B -0.5
16670 | 16790 B | 1978 : _ ' to toe -0.5
16750 VI - : -0.5
16790 | 16820 1978 to 3m from toe, 1981 _ ’ to toe -0.5
17140 - -14.0,3.0 4.0 1.8 0 : -0.5
17170 slumping ‘ 2.7,2.9 4.0 2.9 29 - |80 willows | -0.5
17300 | tributary A : ' ‘ '
17460 ' tributary 3.0 3.6 2.9 - 150
17530 | 18600 1978 : ' to 3m from
_ - ' ' : . ' toe
17550 stream, excavation behind
stopbank for drainage ‘ ' _

17850 : B 3.4 3.5 3.5 80
18070 ' 2.0,1.2 3.2 3.3 4.0 15 willows
18250 L 20 2.0 4.0 50 '
18610 3.6 4.5 20
19120 : 2.0 . 3.7 _ 20
19230 stream ‘ : '
19560 - 3.0 35 | 10
19600 tributary ' B
19700 | 20000 | VII : tributaries
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Rangitaiki River

Earthquake

Meterage
' damage

history / comments

stopbank
height

crest
width

river
batter

landward
batter

river
berm

berm
excavation

toe
protection

land
grade

20100 | 20200 | minor

21200 | 21500 | V

21500 | 21600 | minor

22900 | 23000 | VII

23400

24100 | IX,
23510 =

slumping

3.05,3.25

3.0

13.3

3.3

45

24000 | 24300

1981, river widened

24150

4.0,2.3

33

133

70
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] .

Rangitaiki S

topbanks
I
Reference Drawings
Number Sheet |Date Description Chainage Meterage
R209 CDE R191 Legal and sand ridges right of river
R209.S1/4 ?7? Legal boundaries s
M2 ?7? land left of river, sand ridges, peat subsidence
R450/3/1 .1971|Rangitaiki River widening Stage 1, plan of plan locations CD
R450/3/2 1 1971 }plan river mouth- 1m 70.9ch 0 - 40c cD-
2 1971 |plan river mouth- 1m 70.9ch Dm 36¢ - 1m 04c CD
3 1971 |plan river mouth- 1m 70.9ch LB 1m-1m 56¢ CcD
o | RB1ImO6c - 71c '
4 . 1971|Kopeopeo West Canal LB 0- 1m _ - CD
5 1971|Kopeopeo West Canal +Reid Central Canal CD
6 1971|Reid Central Canal CD
7 1971 |Reid Central Canal CcD
8 1971|Reid Central Canal CD
R450/3/7 1971 |borelogs locations on R450/3/2 sheets 1-8 CD
R450/3/3 1 1971|cross sections left bank 0-23ch 0-23 0-463| CD
2 1971 24 - 35 . 483-704| CD
3 1971 36 - 47 724 -945| CD
4 1971 48 - 59 966 - 1187| CD
5 1971] 60 - 71 1207 - 1428| CD
6 1971 72 - 1m 03ch| 1448 - 1669| CD
i 1971 1m04 - 15 1689 - 1911| CD
8 1971 1m16 - 28 1931 - 2172 CD
9| 1971} - 1m29 - 34| 2192 -2293/ CD
10] . 1971 1m35 - 39 2313 -2394; CD
11 1971 1m40 - 44 2414 - 2494 CD




R450/3/4 1 1971 |cross section right bank CD
2 1971 CD
3 1971 CD
4 1971 CcD
5 1971 ch
6 1971 CD
R233 S6/6 1963 ]plan of section locations
R233 S1/9 1963|plan and borelog LHS, Moko and Thompson
R233 S7/9 1963 |plan and borelog RHS, Reynolds Gap
R233 S9/9 - " 1963|borelog RHS 1m 52.1c, Thornton School Petersens and cross sections
R23353/9 1963 stopbank around Edgecumbe substation and borelogs CcD
R450/11/10 1973 |borelogs and meterages CD
R450/3/5 1 1971|Floodway cross sections . ch
2 1971 CD
3 1971 CD
4 1971 CD
5 1971 CD
6 1971 CD
7 1971 CD
8 1971 .CD
9l - 1971 CD
10 1971 CD
11 1971 CD
12 1971 |left bank cross section 1m51c - 56¢ . 2635-2735f CD
12a . 1971|Floodway cross sections CD
13 1971 CD
14 1971 CD
15| 1971 CD
16 1971 .CD
17 1971 cDh
18 1971 CD
19 1971 CD




20 1971 CD
21 1971 CD
22 1971 CD
23 1971 - CD
R450/3/6 1 1971|Contract R1 major culverts CD
2 1971|Contract R1 major culverts floodway “CD

3 1971 {Contract R1 major culverts floodway CcD -
4 -1971|Contract R1 major culverts CD
5 1971 |headwall for 72" culvert CD
6 1971 {timber floodgate for 72" culvert CD
R450/3/7 1 1971|Rangitaiki River widening Stage 1 borelogs " CD
R450/3/8 1 1971 |Rangitaiki River tidal records CD
R450/3/9 1 1971 [river cross sections at 4 chain intervals CD
' 2 1971|mouth . ‘ CD
3 1971 CD
4 1971 , CD
5 1971 1m 00c -16¢ 1609 - 1931 CD
6 1971 1m 20c - 36¢ 2012 -2334| CD
7 1971 , 1m 40c - 52¢ 2414 - 2656| CD
R450/3/10 1 1971|Culvert Thornton Hall Rd cD
R237 1964Snellings Bend, LHS plan and cross sections CD
RDB 246/1° 1 1964|Snellings Bend long section CD
. |RDB 246/2 1964 |cross sections ' cD
RDB 246/3 1964 cross sections CD
R450/11/1 h 1973|Thornton to Edgecumbe Stage 1l Plan of plans CD
R450/11/2 1 1973|Right bank plan, Reynold's Bend 1m 50c - 2m 38¢c CD
- 2 1973 ] 2m 20c - 3m 00c CD

3 1973 2m 70c - 3m 60c - | CD .
4 1973|Snellings Bend - _Bm 56¢ - 4m 28c 5953 - 6999| CD

5 1973 4m 20c - 72¢ ' CD
6 1973 4m 60c - 5m 18c CD
7 1973 |Floodway | 2m20c - 56¢c CD
8 1973 2m 52¢ - 3m 16¢ CD




9 1973 | 3m 16¢c - 64c CD
10 1973 3m 60c - 4m 32c| CD
11 1973 " 4m32c - 76¢c CD
12 1973 4m 72c¢ - 5m 30c CD
R450/11/3 1 1973|Right bank cross sections 1 m 54c¢ - 78¢ CD
2 1973 ' ' 2m 00c 24c¢ CD
'3 1973 2m 26¢ - 46¢ CD
4 1973 2m 48¢ - 3m 00c CD
5 1973 3m 02c - 3m 28c CD
6 1973 ' 3m 30c - 60c CD
7 1973 3m 62¢ - 78¢ CD
8 1973 4m 00c - 30c CD
9 1973 4m 32¢ - 62¢ . CD
10 1973 4m 66¢ - 5m 18¢ CD
R450/11/4 3 1973|Left bank cross sections 2m 32 - 52¢ CD
4 1973 2m 54c¢ - 3m 08¢ CD
5 1973 |. 8m00c - 44c CD
6 1973 3m 46¢ - 4m 00c CD
7 1973 4m 02c - 36¢ - CD
8 1973 4m 38c - 72¢ CD
9 1973 v 4m 74c - 5m 14¢ CD
10 1973|surcharge area cross section CD
R450/11/5 1 1973{Flood way cross sections 3m 03¢ ch
2 . 1973 CD
3 1973 5m 28c CD
R450/11/6 1 1973|Floodway, left bank cross sections 2m 48c CD
' " 2 1973 CD
3 1973 . cD
4 1973 5m 24c CD
R450/11/7 1| - 1973|Floodway right bank culverts CD
2 1973 |culvert details ' CD




3] 1973]inlet details cD
4 1973|flapgate _ CD
5 1973|Floodway left bank culverts CD
6 1973 River left bank culverts CD
.7 1973|River culverts olp)
R450/11/8 1 1973|Ramps on MclLeans Rd and East Bank North Road CD
- 2 1973 ’ CcD
'|R450/11/11 1 1973|Full river cross section 1m 69c - 2m 04c CD
2 1973 2.m 28c - 44c CD
3 1973 2m 48c - 66¢ CD
4] 1973 2m 70c - 3m 06¢ " CD
5 1973 2m 08¢ - 2m 24c - CD
6 1973 3m 10c - 16¢ CD
7 1973 3m18c - 30c CcD
8 1973 3m 34c - 50c ch-
9 1973 3m 54c¢ - 70c CD
10 1973 3m 74c 0 4m 10c CD
1 1973 4m 14c - 30c CD
12 1973 4m 34c - 50c CD
13 1973 “4m 54c - 70c CD
14 1973 4m 74c - 5m 16¢ CD
R450/11/9 A 1973|Floodway right bank plan of plans 3m 52¢ - 5m 29c CD
|R450/11/2 1973{Snellings bend plan Bm 56¢ - 4m 28c 593 - 6999 CD
R450/11/12 1 1974|Thornton to Edgecumbe Stage Il plan of plans CcD
R598 1 1988 |Bay Milk products, stopbank and concrete wall, plan CD
- 3 1988|Bay Milk products, stopbank and concrete wall, sections CD
 |R450/5/1 1 1972|Edgecumbe Stopbanks, site plan layout CD
R450/5/2 1 1972 |Edgecumbe Stopbanks, site plan CD




Edgecumbe Stopbanks, site pian

2| 1972 CD
3 1972|Edgecumbe Stopbanks, site plan , . CD
R450/5/3 1 1972 |Edgecumbe stopbanks left bank cross sections 6m Oc -19c¢ 9654 - 10036/ CD
' 2 1972 - . _ 6m 20c - 38¢c 10056- 10418| CD
3 1972 6m 40c - 56¢ 10459 - 10780| CD
4 1972 6m 58¢ - 78¢ 10821 - 11223/ CD -
5 1972 7m0-10c| - 11263 -11464] CD
6 1972 7m12-18c 11504 - 11625| CD
7 - 1972 7m 20 - 42¢ 11665 - 12108/ CD
8 1972 7m 44 - 54¢ 12148 - 12349 CD
9 1972 7m 54 - 70¢c 12349 - 12671} CD
10 1972 7m 72 - 8m 08c 12711 - 13033 CD
11 1972 8m 09 - 16¢ 13053 - 13194 CD
R450/5/4 1 1972|Edgecumbe stopbanks right bank cross section 6m O - 18c 9654 - 10016; CD
1 2 1972 ' 6m 20 -38¢ 10056 - 10418| CD
3 1972 6m 40 - 58¢c 10459 - 10821| CD
4 1972 6m 58 - 74c 10821 -11143| CD
5 1972 6m 76c-7m26c| 11183 -11786| CD
6 1972 7m 26¢ - 46¢ 11786 - 12188| CD
7 1972 - 7m 48c -? 12229-| CD
R450/5/5 1 1972|Edgecumbe stopbanks culverts - ch
R450/5/7 1 1972 |Edgecumbe river cross sections at 4c intervals 6m Oc - 7m 32¢ CD
2 ' CD
3 CD
4 CD
5 CD
6 CD .
7 CD
R457 1 1971 |Stopbanks around substation, Edgecumbe
2 1971 |cross sections
3 1971 |cross sections
R252 Edgecumbe substation site layout




CD

R450/22/1 1 1976|Edgecumbe to Te Teko stopbank plan layouts
2 1976 : CD
3 - 1976 CD
4 1976 CD
5 1976 CD
R450/22/2 Kokohinau Blk legal plan CD
: 1 1976|Edgecumbe to Te Teko plans CcD
2 1976 ' : CD
3 1976 CD
4 1976 -CD
5 1976 CD
6 1976 CD
7 1976 |plan with owners and borrow areas CD.

R242 - [Mc Crackens Bend plan and cross sections

R450/22/3 1) 1976 |Edgecumbe to Te'Teko right bank cross sections 7m 78c - 8m 06¢c 12832 - 12993, CD
2 1976 8m 08 - 18¢c 13033 - 13234| CD
3| 1976 8m 20 - 28¢ 13274 - 13435 CD
4 1976 8m 30 - 40c 13476 - 13677/ CD
5 1976 8m 42 - 52¢ 13717 - 13918; CD
- 6 1976 8m 54 - 78¢ 13958 - 14441 CD
7 1976 9m 00 - 08¢ 14481 - 14642| CD
8 1976 9m 09 - 20c 14662 - 14883| CD
9 1976 9m 22 - 37¢ 14924 - 15225 CD
R450/22/4 1 1976|Edgecumbe to Te Teko left bank cross sections 8m 18 - 36¢ 13234 - 13596! CD
- 2. 1976 8m 38 - 48¢c 13636 - 13838| CD
3] 1976 8m 49 - 58¢ 13858 - 14039 CD
4 1976 8m 60 - 68c 14079 - 14240 CD
5 1976 8m 70 - 9m 00c 14280 - 14481 CD
6 1976 9m 02 - 24c 14521 - 14964, CD
7 1976 9m 26 - 36¢ 15004 - '15205| CD
8 1976 9m 38 - 44c 15245 - 15366 CD




-9 1976 [ - 9m 46 - 56¢ 15406 - 15607 CD

10 1976 9m 56 - 10m 06¢ 15608 - 16211 CD

11 1976 - 10m 08 - 30c 16251 - 16694| CD

12| 1976 - 10m 32 - 42¢ 16734 - 16935| CD

13 1976 10m 44 - 52¢ 16975 -17136] CD

14 1976 10m 52 - 62c 17136 - 17337 CD

15 1976 10m 64 - 72¢ 17377 - 17538| CD

16 1976 10m 74 - 11m 04c| 17582.1-17783.2| CD

17 1976 11m 06 - 16¢| 17823.5 - 18024.6| CD

18 1976 11m 18 - 28c| 18064.9 - 18266.0| CD

19| 1976 11m 30 - 38¢|8306.30 - 18467.2] CD

20 1976 11m 40 - 50c| 18507.5 - 18708.5| CD

21 1976 11m 52 - 58¢| 18748.9 - 18869.6| CD
22 1976 11m 59 - 66¢)8892.70 - 19030.5| CD

23 1976 11m 68 - 78¢| 19070.7 - 19271.9| CD

24| 1976 12m 00 - 10c] 19312.1 - 19513.3| CD

25 1976 12m 12 - 22¢| 19553.5 - 19865.3|. CD

R450/22/5 1 1977 |Floodway south of Edgecumbe railway right bank sections CD

2 1977 CD |

3 1977 CD

4 1977 11500 - 11740m| CD

R450/22/6 1 1977 |Floodway south of Edgecumbe railway left bank sections 8650 - 9290m| CD
2 1977 9330-10010m| CD

3 1977 10050 - 10650m| CD

4 1977 10690 - 11260m|{ CD

5 1977 |Mc Cracken Rd return banks 0-60m| CD

R450/22/7 1 1976 |Edgecumbe to Te Teko right bank existing cross sections Mc Crackens Bend CD
R450/22/8 1 1976|Edgecumbe to Te Teko left bank culverts 3to 7 CD
2 -1976|Edgecumbe to Te Teko left bank culverts 33 to 35 CD

R450/22/9 1 1981 |Floodway south of railway culverts 8 to 17 CD
) 2 1981 |Floodway south of railway culverts 18 to 25 CD




1981

3 Floodway south of railway culverts 26 to 33 CD

R450/22/10 1 1982 |Floodway south of Edgecumbe railway Mc Cracken's Rd ramp over right stopbank CD
R450/22/11 -1 1981 |Floodway south of Edgecumbe proposed stopbanks and culverts 8650 - 9210m| .CD
2 1981 {borrow from Mc Cracken's bend 8 9210-9930m| CD

3 1981 [borrow from river berm 9930 - 10570m{ CD

.4 1981 |borrow from Sullivan's river berm 10570- 11260m| CD

5 1981 |borrow from Sullivan's river berm 11500 - 11740m| CD

R450/22/12 1 1982|Floodway south of Edgecumbe Borrow A cross section 33 - 160 CD
2 1982 |Floodway south of Edgecumbe Borrow A cross section 180 - 368 CD

3 1982 |Floodway south of Edgecumbe Borrow B cross section 0 - 160 CD

4 1982 |Floodway south of Edgecumbe Borrow C cross section 20 - 180 CD-

"5 1982|Floodway south of Edgecumbe Borrow C cross section 200 - 380 CD

6 1982|Floodway south of Edgecumbe Borrow D cross section 0 - 280 CD

7 1982 Floodway south of Edgecumbe Borrow E cross section 0 - 550 CD

R450/29/1 1 1978 |Edgecumbe to Te Teko Right stopbank 15 to 19km layout plan 15-19km| CD
R450/29/2 1 1978|Edgecumbe to Te Teko Right stopbank 15 to 19km plan CD
: : .2 1978 ' ' CD

'3 1978 CD .

4 1978 CD

R450/29/3 1 1978|Edgecumbe to Te Teko right stopbank 15 to 19km cross sections 15250 - 15420{ CD
‘ 2 1978 ' ' 15450 - 15620f CD

3 1978 "~ 15660 - 15820| CD

4 1978 15860 - 16020/ CD

5 1978 16026 - 16140{ CD

6 1978 16180 - 16340, CD

7| 1978 16380 - 16540{ CD

8 1978 16580 - 16740| CD
9 1978 16780 - 17140| CD-




10 1978 17180 - 17540| CD
11 1978 17580 - 17740 CD
12 1978 17750 - 17900{ CD
13 1978 17940 - 18100 CD
12 19781 18140 - 18300{ CD
15 1978 18340 - 18500{ CD
16 1978 18540 - 18900 CD
17 1978 18940 - 19220/ CD
R573 1985 |Realignment of stopbank - Sullivan, cross sections
R450/29/4 1 - 1978 Edgecumbe to Te Teko. right stopbank culverts 1 - 7 15-18km{ CD
' ' CcD
R450/41/1 1 1981|Te Teko section plan right bank 0 - 1100m CD
R450/34/2 1 1979|Proposed borrow areas Edgecumbe CD
2 1979 CD
3 1979 CD
4 1979 CD
R450/35/2 1 1979|Proposed borrow area McCrackens Bend CD‘
2 1979 CD
3 1979 CD
4 1979 CD
R450/41/2 1 1981 |Te Teko right bank cross sections 0- 500m )
2 1981600 - 1100m CD
M535 1987 |Rangitaiki Plains, changes in level foliowing March 87 earthquake
contour plans around river
R569 1 1985|Plan stopbank upgrading left bank upstream of Edgecumbe CcD
2| -~ 1985|cross sections CD
3 1985|cross sections CD




R602 1 1989|Post 1987 earthquake repairs right bank 11.2 - 14.6 km plan 11200 - 13700 CD
2 1989|plan 13.7 - 14.6km : 13700 - 14600; CD

3 1989 |cross sections 0 -250 11200 - 11450f CD

4 1989|300 - 550 11500 - 11750 CD
5 1989|600 - 850 11800 - 12050 CD.

6 1989|900 - 1150 12100 - 12350 CD

7 1989 (BM31R - 1450 12510 - 12650/ CD

8 1989|1490 - 1750 12690 - 12950 CD

9 1989|1800 - 2050 _ 13000 - 13250{ A CD

10 1989 |cross section 2100 - 2348 13300 - 13550| CD

11 1989|2400 - 2650 13600 - 13850| CD

12 1989(2700 - 2950 13900 - 14150| CD

13 1989(3000 - 3300 14200 - 14500 CD

14 1989|borrow area 1 - CD

15 1989 |borrow area 4 CD

16 1989|borrow area 4 CD

17 1989 |borrow area 4 CD

18 1989 |borrow area 4 CD

19 1989|2100 - 2368 13300 - 13570{ CD

R612 1 1989|Seepage at Thornton School CD
2 1989 |Piezometer CD

R638 1 1989 WDC stormwater culvert east bank CD
R653 1 - 1991 |Post 1987 earthquake restoration Black plan left bank CD
2 1991 |Campbell ' CD

3 1991|Tangitu et al CD

4 1991 (Wairi CD

[R654 1 1991|Post 1987 earthquake restoration Black et al plan right bank CD
2 1991 ' ' ' CD

R655 1 1991 |Post 1987 earthquake restoration left bank plan Eruera et al CD
2 1991 |Kokohinau Marae ' CD




3 1991|Ngaheu et al
R656 1 1991 |Post 1987 earthquake restoration right bank Ti Warbrick plan CD
.2 1991 |cross section CD
3 1991|-275 - -142 CD
4 1991(100 - 350 CD
5 1991|400 - 600 CD
6 1991 (650 - 850 CD
7 1991/900 - 1100 CD
8 19911150 - 1250 timber wall details CD
3] 1991|-121 - 50 as built CD
4 1991100 - 350 as built CD
5 1991(400 - 600 as built .CD
6 1991|650 - 850 as built CcD
7] 1991(900 - 1100 as built CD
8 1991|1150 - 1250 timber wall details as built CD
R664 1| . 1993{Post 1987 earthquake restoration left bank Edgecumbe plan 8200 -11190; CD
7 1993 |cross sections 1433 - 1700 9633 - 9900 CD
8| 19931745 - 2000 9930 - 10065/ CD
9 1993|2030 - 2165 10230 - 10365 CD
10 1993{2263 - 2500 10463 - 10700 CD
11 1993|2567 - 2650 10767 - 10850/ CD
12 1993{2700 - 2750 10900 - 10950| CD
R674 1 1993 |post 1987 earthquake restoration left ban flood wall Edgecumbe plan and detail 10365 - 10475| CD
2| 1993 (wall 2 detail CD
3 1993 |plan and long section CD
4 1993|wall 2 detail CD
R675 1 1993|Post 1987 earthquake restoration downstream Edgecumbe bridge right and left banks 7940 - 10950 CD
2 1993 |left bank cross sections 0 - 250 7940 - 8440/ CD
3 1993(305 - 5650 8245 - 8490| CD
4 1993|590 - 830 8540 -9047{ CD
5 1993|880 - 1107 9085 - 9243 CD
6 1993(1145 - 1303 9085 - 9243| CD




1993

2002

7 right bank cross sections 0 - 240 7940 - 10940 CD

8 1993|290 - 550 8230 - 8490{ CD

9 1993!600 - 846 8540 - 8786| CD

10 1993|900 - 1150 8840 -9090f CD

11 1993|1200 - 1450 9140-9390{ CD

12 1993|1500 - 1700 9440 - 9640, CD

13 1993(1750 - 1988 9690 - 9928| CD

14 1993{2050 - 2300 9990 - 10240{ CD -

15 1993|2350 - 2600 10290 - 10540 CD

16f 1993|2650 - 2826 . 10590 - 10766| CD

17 1993 |left bank borrow area 1A CD

18] ©  1993|left bank borrow area 1A - CD

19 1993|left bank borrow area 1A CD

- |R728 1 2001 {Stopbank restoration upstream from Thornton Left Bank 1950 - 3700/ CD
2 2001 {cross section 50 - 500 ) CD

3 2001|550 - 1000 CD

4 2001(1050 - 1500 CD

5 2001|1550 - 1850 CD

R730 2 2001 |Stopbank restoration upstream from Thornton Left Bank 6340 - 5092| CD
3 2001 |cross section 2050 - 2456 CcD

4 2001(2500 - 2950 CD

5 2001 (3000 - 3250 wall details CD

R734 - 2|~ 2002|Stopbank Restoration upstream from Thornton Right Bank plan 3100 - 4300| CD
: 3 2002/plan . 5649 -5999| CD
4 2002 |cross section 1100 - 1555 . CD

5 2002|1610 - 2050 - CD

6 2002{2100 - 2550 CD

7|. 2002|2600 - 3050 CD

8 20023100 - 3550. CD

- 9| 2002{5099 CD

R737 1 2002|Edgecumbe Substation stopbank improvements right bank, plan 12300 - 12700{ CD
- 2 drain details ' - CD




3] 2002ilong section CD
4 2002 |drain details CD
2| - 2003|Stopbank upgrade upstream of Thornton nght bank plan 2000-3250; CD
3 2003 |cross sections CD
4 2003|cross sections CD
2 2003 Stopbank upgrade upstream of Thornton Laws Bend left bank 5300 - 6100 ‘ CD
3 2003|cross section 3300 - 4100 CD
4 2003/cross section 3300 - 4101 CD
2 2003 |Floodwalls upstream of Thornton left and nght bank 3040 + 3810{ CD
3 2003|right bank wall details ' CD

2003|left bank wall details CD

N







Rangitaiki River

Available subsurface information

positive offset on landward side of stopbank centreline
negative offset on river side of stopbank centreline

Left Bank

meterage approx. | source depth (m)
offset (m)

483 Dwg R450/3/7

1127 ' Dwg R450/3/7
2340 - -4 ‘| Thornton 1 HA1 1.5
2340 ‘ -9 Thornton 1 HA2 3.0
2340 .15 Thornton 1 HA3 1.6
2413 - Dwg R450/3/7

2690 _ -16 Thornton 1 HA4 3.3
2690 16 Thornton 1 HAS 1.9
2790 -20 Thornton 1 HA6 1.9
3040 21 Thornton 1 HA7 0.6
3040 0 Thornton 1 HA8 2.7
3390 -24 Thornton 1 HA9 1.9
3390 0 ‘"Thornton 1 HA10 3.2
3800 ' ' Liquefaction Morris

3990 -13 -Thornton 1 HA11 1.1
3990 1 Thornton 1 HA12 3.6
4590 0 Thornton 1 HA13 3.3
5090 . -31 Thornton 1 HA 14 3.1
5090 0 Thornton 1 HA15 3.7
5590 ~-19 | Thornton 1 HA16 4.5
6390 0 Thornton 1 HA17 3.8
6390 -19 Thornton 1 HA18 1.5
7150 , -16 Thornton 1 HA19 3.3
7150 , -2 Thornton 1 HA20 4.3
10390 Edgecumbe B1 8.5
11200 | Liquefaction Edgecumbe 16
11540 - Edgecumbe B8 52
14125 v Dwg R233 S1/9- '
15900 4 Dwg R233 S1/9

17850 18 Pryor P1 3.0
17850 . . 44 Pryor P2 33
17850 76 Pryor P3 2.4
23800 _ ' Liquefaction Te Teko 15

[ 23900 Liquefaction Keir
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Rangitaiki River

Right Bank
meterage approx. | source depth (m)
' offset (m)
744 Dwg R450/3/7
2132 Dwg R450/3/7
2490 15 Thornton School P1 3.5
2490 60 Thornton School P2 3.0
2490 90 Thornton School P3 3.0
2490 180 Thornton School P4 1.5
1 2640 30 Thornton School B1 3.0
2640 110 Thornton School B2 3.0
2640 195 Thornton School B3 3.0
2650 ' R233 S 9/9 '
3020 Dwg R450/11/10
3440 -1 Thornton 2 HA15 2.9
3440 -19 Thornton 2 HA16 3.3
3500 Dwg R450/11/10 '
3990 | Thornton 2 HA13 2.8
3990 -12 Thornton 2 HA14 3.6
4500-4900 Dwg R233 S 7/9
4670 Dwg R450/11/10
4840 -3 | Thornton 2 HA1 4.0
4840 -26 Thornton 2 HA2 2.6
4890 river berm | Thornton 2 HA3 3.5
5040 0 Thornton 2 HA4 3.6
5040 =20 Thornton 2 HAS 3.7
5110 Dwg R450/11/10 :
5390 -1 Thornton 2 HA6 4.2
5390 -17 Thornton 2 HA7 - 3.6
5750 e Dwg R450/11/10
5990 -1 Thornton 2 HA8 = 4.3
5990 o -12 Thornton 2 HA9 3.5
6890 ' 0 Thornton 2 HA10 2.0
6890 -17 Thornton 2 HA11 3.0
6890 16 Thornton 2 HA12 3.5
6920 Dwg R450/11/10
7100 Dwg R233 S6/9
7560 Dwg R450/11/10
11000 Liquefaction Awaroa 12
11000 | Liquefaction Bay Milk 20
11070 Edgecumbe B3 3.3
11180 Edgecumbe B2 9.2
11200 Liquefaction Edgecumbe: 16
11280 Edgecumbe B4 4.8
11280 Edgecumbe B5 9.3

26/09/2005



' Rangitaiki River

12200-600 Dwg R233 S3/9
12510 Edgecumbe B7 7.5
12620 Edgecumbe B6 6.4
12740 60 Blacks B6 2.6
12850 16 Blacks B4 1.8
12850 60 Blacks B5 (1.4
12900 -10 Blacks B7 1.2
12900 - 10 Blacks B2 1.8
12900 60 Blacks B3 1.5
12960 80 Blacks B1 2.2
13110 12 Sullivans W4 5.0
13120 -12 Sullivans W3 7.0
13120 40 Sullivans BH2 15.0
13190 -12 Sullivans W2 5.0
13190 40 Sullivans BH1 15.0
13200 50 Sullivans W1 7.0

26/09/2005
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RECORD OF BOREHOLE

Sheet of |BH HAI

JOBNAME: R g cidarh Stopbanh Location:
| . - 350~ 3.5
CLIENT: E80or
: : Coords:
JOB NO.: Elev.: Datum:
Strata Sample | Field Tests
B _ -
= ' - & 8
= Description = . . ' S
a ' ' o, 9 = £
v . [
A |8 § A Sl E | &85
X, I R . N
S Oy ?)m'i) s:)t"»} —cd fa“MI’c-,,
-"‘.‘Y" S AN SOrema o f‘.."'al-vcl -~ 3M~I
X ° N ’ . ) . )
'{ . ;< ‘ et A ¥
. L 0.4 , o d ¥
,0'5" x ¥ ’ et o b ' Sk, elpe—pz
x 1 3 g %\*‘&1 FOWT S Len S L7 e
X _¥ .
¥
17 ¥ »
X x ¥ - ©- 8 SO G 2 Gt 5‘}"&-“-—\-‘”"" .
B o. ¥ ):7-
¥ x . v '; .
- I I N N ST S SOy S A WU g Oofe. Ol .
14 x’c . be.crs 3 S do f’ﬁ“" [ v ¢
L ‘l‘ & L loen @ wne | =2 $ 5 e
fo5 SRR = e GTEy e A
= &S oottt oo ¥
OBSERVATIONS: ' SAMPLES FIELD TESTS -
*  Small disturbed sample SPT = Standard penetration Test
< Large disturbed sample (blows/150mm, N=blows/300mm) =
£ undisturbed core sample C = Cohesion as mesured direct with shear
v . vane (kPa)
4 SPT Split spoon sample CR = Remoulded €
CC = Corrected Reading (kPa)
PILCON VANE .' ‘Dial No. )
DATESTARTED: A //3/e/ ° COREDIA: : RIG:
DATE FINISHED: _ LOGGEDBY: /1 O'H . CONTRACTOR:

Beca Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/90/GENERAL/FORMS » BECA CARTER HOLLINGS & FERNER LTD
T1:3622-MOHO2D01.D0C

7 February 2000
Page 1



LOGGED BY: p .04/

RECORD OF BOREHOLE Sheet of BH HAL
JOB NAME: Piomg nteci b Stopba-i Location:
CLIENT: ERorP
Coords:
JOB NO.: Elev.: Datum:
Strata Sample. | Field Tests
E .
= L g 8
= Description = N
18|z . & le | f] 2R
a2 & a e & S S I
¥ X b oo 9en sl lﬁ:“““‘ élbrcu—i‘vmol'sl
% ¥ dm»—f
Tx ®
-
* _
05" - \;7‘07‘ ‘ o3 5 Onn - Fa—--{_‘: FHM.,\LA__ SF‘KIM@I ....7 2_._;-1-—’--,
drot, e st e st Becomme—y € > 2 :
= | toorse—  wifia Kopptt | waoe blauch specs) o »
Lo ] .A‘- ;' - ©.9 3v-e.us read o Bl < Arils ‘ .
o % blue gooy fms pum SANPR, Foe demy,
.1' B sreell, ’A“Cé wefobte ’
B A
WWU’ L (. (A3 g timie ‘/o:)¢.,.—- . v .
= i Sl e slogeny SIET) orga— e co—tand
x X :
X
20 4 ﬂ){ F2 o ST Sqﬂ*'r‘ A7L"°"—Qh§ @ g ot f metarrat
v : .
1Yl
vow ' _ . .
11{",( ” 2. lt(&L-A- ﬁ"’e«—:) Pl ..vl LT oo ol org tomte 5,
x ¥ [ S whte S ey punn. SILT, Leguababte
Jo 2 T whobe yeeey fime pram SARR
| AN %2-‘ 2 Llebe Sewr, el -DCofrie Patatant sAro|
S ) (R PRSI Wi e
i 1 Yot ol
3o E.Zé :
OBSERVATIONS: _ _S_AN[PLES FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test
4> Large disturbed sample (blows/150mm, N=blows/300mm)
| € undisturbed core sample C = Cohesion as mesured direct with shear
» ; vane (kPa) : a
4 SPT Split spoon ;ample ' CR = Remoilded C .
CC = Corrected Reading (kPa)
PILCON VANE Dial No. :
DATESTARTED: ='/3/0t ° COREDIA: RIG:
DATE FINISHED: CONTRACTOR:

Bega Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/90/GENERAL/FORMS
T1:3622-MOHB2D01.00C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
Page 1




DATE STARTED: 2/ / 3 /ce

CORE DIA: RIG:

RECORD OF BOREHOLE Sheet of BH HAZ
JOBNAME: & Qg e oy 3_-1-@,:,5 Cam 2 Location: 2O
CLIENT: £ BoP 153
Coords:
JOB NO.: Elev.: Datum:
Strata Sample | Field Tests
= B G
1& A Description 5 Y . u E;
@ & 5
| 2 § al S 6:: 5 O 3
¥“ ¥, b —me IC;\Aa s,,.,.{‘c_a SIET | Somme. romod
1 xy 9 —acel
S
X ‘% o .
05 - . Al OvConga mottled browr— S¥Cg {_""‘c'
2 < AT
> L o 3
, med — Goarse Pummcce ShAHO
I O~ '. o _V__
s
o it qreg fme mmed punn sA0
: ‘{‘* — 13 blae g e ST oo av—Sa-l—u\: Febhres
s A% Y F blach hboous peat bods
— (. & E 0B cole e .
2.0 4
OBSERVATIONS: SAMPLES FIELD TESTS
*. Small disturbed sample SPT = Standard penetration Test
< Large disturbed sample (plows/150mm, N=blows/300mm)
€ undisturbed core sample C = Cohesion as mesured direct with shear
. vane (kPa) :
| SPT Split spoon sample CR = Remoulded C |
: CC = Corrected Reading (kPa)
PILCON VANE Dial No. '

&ATB FINISHED: LOGGEDBY: N .oy CONTRACTOR:
Beca Carter Hollings & Ferner - Ph: (07) 578-0896
3600000/90/GENERAL/FORMS BECA CARTER HOLLINGS &'FEHNER LTD 7 February 2000
T1:3622-MOH02D01.D00C Page 1
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RECORD OF BOREHOLE , Sheet of BH HA¢,
‘]OB NAME: p ,,  iacke Stopbank Location: |
CLIENT: E8or B K- PN
- 4 Coords: ,
JOB NO.: Elev.: Datum:
Strata _ { Sample | Field Tests
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OBSERVATIONS: ' SAMPLES : " FIELD TESTS
' | * Small disturbed sample SPT = Standard penetration Test
< Large disturbed sample (blows/150mm, N=blows/300mm)
£ undisturbed core sample C = Cohesion as mesured direct with shear .
; . vane (kPa) :
14 SPT Split spoon sample CR = Remoulded C
: . CC = Corrected Reaﬁni&Pa)
PILCON VANE . . Dial No. :
DATE STARTED: 2//3/=1 ' COREDIA: RIG:
DATE FINISHED: ] LOGGED BY: CONTRACTOR:
Beca Carter Hollings & Ferner | | | Ph: (07) 578-0896
3600000/90/GENSRAL/FORMS BECA CARTER HOLLINGS & FERNER LTD 7 February 2000

T1:3622-MOH02D01.00C I .,. . Page 1




RECORD OF BOREHOLE : Sheet of BH k45
JOBNAME: P2 g o lacks Stopba—k v Location: -
CLIENT: EBOF — 16—
' ' ' : : Coords: .
JOB NO.: : _ : | Elev.: Datum:
Strata Sample | Field Tests
£ . g 3
21 A 5 Description 5 9 . g =
m .
[ (._Dl (%) 5 & g ; o . ;S
Y% w
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m— e o & -~ n >
_ = o o coarse c:h:gv [ e« SA .
x b o P Sﬂa:) S“—-—rl f o /A'I:::"a,
- ¥ % ) )
w w g DTG e l""‘a"“—;/ $@ o . 3\5"66‘?-1}
Lo® - xx i(n-t-;}e_r's et Flm c‘../a..-—é‘
¥
x <% | v3
v, Y
x ¥ 1%
| x.
Y%
x
AR
P .
w > ‘
2.0 - e 14 Eof - 5?:.4@37,——-3
OBSERVATIONS: : : SAMPLES FIELD TESTS
' ' *  Small disturbed sample SPT. = Standard penetration Test
<> Large disturbed sample (blows/150mm, N=blows/300mm)
€ undisturbed core sample C = Cohesion as mesured direct with shear
. : vane (kPa) I
4 SPT Split spoon sample CR = Remoulded C
. CC = Corrected Reading (kPa)
PILCON VANE - . . Dial No.
DATE STARTED: ='/3/o=  COREDIA: RIG: :
DATE FINISHED: LOGGED BY: .o *  CONTRACTOR:
Beca Carter Hollings & Ferner _ ' Ph: (07) 578-0896
3600000/90/GENERAL/FORMS BECA CARTER HOLLINGS & FERNER LTD . 7 February 2000

T1:3622-MOH02D01.00C ] e o : : Page 1




RECORD OF BOREHOLE Sheet of BH HAG
JOBNAME: Pio hecchr Stopbo—r. Location: goe .
’ ' Lo
CLIENT: ERor _ ~
: Coords: -
JOB NO.: Elev.: Datum:
Strata Sample | Field Tests
B -
= G g
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OBSERVATIONS: ' SAMPLES ‘ FIELD TESTS
' *  Small disturbed sample SPT = Standard penetration Test
< Large disturbed sample (blows/150mm, N=blows/300mm)
€ undisturbed core sample C =Cohesion as mesured direct with shear
: . ' vane (kPa) :
4 SPT Split spoon sample CR = Remoulded C
- CC =Corrected Reading (kPa)
| PILCON VANE - _ Dial No. ‘
DATE STARTED: 2//2/«5/ = COREDIA: RIG:
DATE FINISHED: LOGGED BY: #1.oy . CONTRACTOR:
Beca Carter Hollings & Ferner Ph: (07) 578-0896
3600000/90/GENERAL/FORMS - BECA CARTER HOLLINGS & FERNER LTD 7 February 2000

T1:36822-MOH02D01.00C

Page 1




LOGGEDBY: .54

RECORD OF BOREHOLE Sheet of BH HAZ
JOB NAME: Pioimg Fecakr Stwpeb o - chation: 1650 e
' L
CLIENT: EgorP | e
: Coords: )
JOBNO.: Elev.: Datum:
Strata Sample | Field Tests
2 P
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= | A - .
':g1 ‘ Description 5 . . | 05 | B
a . B 2 i ' z 2
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OBSERVATIONS: SAMPLES FIELD TESTS
: *  Small disturbed sample SPT = Standard penetration Test
< Large disturbed sample {blows/150mm, N=blows/300mm) -
€ undisturbed core sample C = Cohesion as mesured direct with shear
. ' vane (kPa) . :
4 SPT Split spoon sample CR = Remoulded C
: CC = Corrected Reading (kPa)
rﬂLCON VANE Dial No. I
DATE STARTED: =21/3/ o0 CORE DIA: RIG: :
DATE FINISHED: CONTIRACTOR:

Beca Carter Hollings & Ferner

Ph: (07) 578-0896 -

3600000/80/GENERAL/FORMS
T1:3622-MOHO2001.D0C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
Page 1




RECORD OF BOREHOLE ‘ . - | Sheet of BH Hay
CLEENT: £ Bor . | N
_ . : Coords: .
JOB NO.: ' . : Elev.: v Datum:
- Strata - o Sample | Field Tests
B ' -
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OBSERVATIONS: _ SAMPLES _ FIELD TESTS
. . *  Small disturbed sample SPT = Standard penetration Test
«  Large disturbed sample {blows/150mm, N=blows/300mm)
£ undisturbed core sample C = Cohesion as mesured direct with shear
R ‘ vane (kPa) : :
{  SPT Split spoon sample CR = Remoulded C
CC = Corrected Reading (kPa)
PILCON VANE . . Dial Na. .
DATE STARTED: =/ /3/°! - COREDIA: RIG: .
LDATE FINISHED: . : LOGGEDBY: j .¢5- L CONTRACTOR:
Beca Carter Hollings & Ferner ' Ph: (07) 578-0896-
ssooooD/QO/GENERAUFORMS | BECA CARTER HOLLINGS & FERNER LTD 7 February 2000

T1:3622-MOHO2D01.00C o ) . Page 1




RECORD OF BOREHOLE Sheet Of BH HA 9

JOBNAME: R cir v darrhi Shopba-ic Location: DD

CLIENT: E®or 2l
‘ ' Coords:
JOB NO.: Elev.: Datum: -
Strata Sample | Field Tests
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OBSERVATIONS: SAMPLES FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test
+» Large disturbed sample (blows/150mm, N=blows/300mm)
£ undisturbed core sample C =Cohesion as mesured direct with shear
-~ T vane (kPa) Co
1 SPT Split spoon sample CR = Remoulded C
CC = Corrected Reading (kPa).

PILCON VANE Dial No.

DATE STARTED: >/ /3 /= CORE DIA: RIG:

DATE FINISHED: LOG_GED BY: M .ot CONTRACTOR:

Beca Carter Hollings & Ferner Ph: (07) 578-0896
3500000/30/GENERAL/FORMS BECA CARTER HOLLINGS & FERNER LTD 7 February 2000
T1:3622-MOH02D01.00C ) . - Page 1
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RECORD OF BOREHOLE -Sheet of BH uya4aio
JOB NAME: Rocomg itach’ Stopbacnh Location: ;¢ oo,
CLIENT: EBOr : O r—
' Coords:
JOB NO.: Elev.: Datum: -
Strata Sample | Field Tests
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OBSERVATIONS: SAMPLES FIELD TESTS
) : *  Small disturbed sample SPT = Standard penetration Test -
& Large disturbed sample (blows/150mm, N=blows/300mm)
£  undisturbed core sample C = Cohesion as mesured direct with shear
- L vane (kPa)
l spT Split spoon sample CR = Remoulded C
CC = Corracted Reading (kPa)
PILCON VANE . Dial No. '
DATE STARTED: =//3/=2 ~ COREDIA: RIG:
DATE FINISHED: LOGGEDBY: 1} - 1 CONTRACTOR:

Beca Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/90/GENERAL/FORMS
T1:3822-MOHC2001.D0C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
Page 1
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RECORD OF BOREHOLE Sheet_ cof- BH H4/)
JOB N‘AXI\/[E: . Bl csme v e S $i3 S iy Locatj‘_on: 2. 000
’ T2 .S edea —:
CLIENT: Egoe | 2dse of mood
' ' Coords: _
JOB NO.: Elev.: Datum:
‘Strata Sample | Field Tests
E R "
I E u
=] Description = - =
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OBSERVATIONS: SAMPLES FIELD TESTS
' ' * . Small disturbed sample 'SPT = Standard penetration Test
¢ Large disturbed sample (blows/150mm, N=blows/300mim)
€ undisturbed core sample .C = Cohesion as mesured direct with shear
; . vane (kPa)
! SPT Split spoon sample CR = Remoulded C
. - CC = Corrected Reading (kPa)
PILCON VANE - Dial No. ‘
DATE STARTED: 22 / 3 /o1 COREDIA: . o RIG: .
| DATE FINISHED: LOGGEDBY: M .o . CONTRACTOR:
Beca Carter Hollings & Ferner Ph: (07) 578-0896
. 3600000/90/GENERAL/FORMS BECA CARTER HOLLINGS & FERNER LTD 7 Fetruary 2000
T1:3622-MOHD2001.DOC ’ Page 1




RECORD OF BOREHOLE Sheet of BH HAI—=
JOBNAME: 2 avitacky Siopbua—~k Location: '
CLIENT: =30 — | —
Coords:
JOB NO.: Elev.: Datum:
- Strata Sample | Field Tests
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OBSERVATIONS: SAMPLES FIELD TESTS
' ' *  Small disturbed sample SPT =Standard penetration Test
< Large disturbed sample - {(blows/150mm, N=blows/300mm)
€ undisturbed core sample C = Cohesion as mesured direct with shear
. vane (kPa)
!l SPT Split spoon sample ' CR = Remoulded C
v CC = Corrected Reading (kPa)
PILCON VANE Dial No.
DATESTARTED: =2 /20!  COREDIA: RIG:
DATE FINISHED: LOGGEDBY: /1.0°Y CONTRACTOR:

Beca Carter Hollings & Ferner

Ph: (07) 578-0896

36800000/90/GENERAL/FORMS
T1:2622-MOKF02D01.D0C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
Page 1




RECORD OF BOREHOLE . Sheet - of BH HAIR
JOB NAME: Laitarar Stoabag b Location: :
L) : f 1 & DD A~
CLIENT: ZEBof . : : O
: _ - : Coords:
JOB NO.: v : Elev.. Datum:
Strata ' Sample | Field Tests
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OBSERVATIONS: SAMPLES » - FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test
< Large disturbed sample (blows/150mm, N=blows/300mm)
€ undisturbed core sample C = Cohesion as mesured direct with shear
. . vane (kPa)
d  SPT Split spoon sample CR=RemouldedC
CC = Corrected Reading (kPa)
PILCON VANE . Dial No. ’
DATE STARTED: 22 /3/o}  COREDIA: . RIG:
DATE FINISHED: LOGGEDBY: A -o'H CONTRACTOR:
Beca Carter Hollings & Ferner - Ph: (07) 578-0896
3600000/90/GENERAL/FORMS BECA CARTER HOLLINGS & FERNER LTD ‘ ‘ 7 February 2000

T1:3622-MOH02D01.00C . o , : Page 1
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RECORD OF BOREHOLE

LOGGED BY: j-, 'L,

Sheet  of BH HAIL
]OB NAME: P\C‘-"“S PR Y-t TR S'f‘"ois 5 cn— Fel Location: S o
CLIENT: E£8orf 30 6
Coords:
JOB NO.: Elev.: . Datum:
Strata Sample | Field Tests
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OBSERVATIONS: SAMPLES FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test
%+ Large disturbed sample (blows/150mm, N=blows/300mm)
£  undisturbed core Sample C = Cohesion as mesured direct with shear
T . vane (kPa) )
4 SPT Split spoon sample CR = Remoulded C
) CC =Corrected Reading (kPa)
PILCON VANE Dial No.
DATESTARTED: == /3/0!  COREDIA: . RIG:
DATE FINISHED:

CONTRACTOR:

Beca Carter Hbllings & Ferner

Ph: (07) 578-0896

3800000/80/GENERAL/FORMS
T1:3522-MOH02D01.DOC

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
Page 1 -




! RECORD OF BOREHOLE Sheet of BH Ha4i5
§ JOBNAME: R e i Faddr Shophac i Location: 2| o0
o Coords:
’ JOB NO.: Elev.: Datum:
! ' Strata Sample | Field Tests
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OBSERVATIONS: SAMPLES FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test
R © Large disturbed sample (blows /150mm, N=blows/300mm)
£ undisturbed core sample . C = Cohesion as mesured direct with shear
. vane (kPa)
4 SPT Split spoon sample CR = Remoulded C
! ' » j CC = Corrected Reading (kPa)
PILCON VANE Dial No.
DATESTARTED: 2.2 /3/2!  COREDIA: RIG:
3! DATE FINISHED: LOGGEDBY: M o ,lf CONTRACTOR:
Beca Carter Hollings & Ferner Ph: (07) 578-0896

g

3600000/30/GENZRAL/FORMS
T1:3622-MOH02D01.DOC

P ]

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
FPage 1
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RECORD OF BOREHOLE Sheet of BH HAIG
IQB NAME: 2 g vbavitt | Sdooba—k Location: 3 £ 5o,
CLIENT: Esol 19
Coords: :
JOBNO.: Elev.: Datum:
- Strata . Sample Field Tests
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= Description = . =
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OBSERVATIONS: L% - SAMPLES ~ FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test
¢ Large disturbed sample (blows/150mm, N=blows,/300mm)
€ undisturbed core sample C = Cohesion as r.pesured direct with shear
I SPT Spli 1 vane(kPa) .
A plit spoon sample CR = Remoulded C
: CC = Corrected Reading (kPa)
PILCON VANE Dial No.- ' :
DATESTARTED: =%z /3/°!  COREDIA: RIG:
DATE FINISHED: LOGGEDBY: i1 -Oo'H CONTRACTOR:

Beca Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/90/GENERAL/FOAMS
T1:3622-MOH02D01.00C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
Page 1




RECORD OF BOREHOLE Sheet of BH HA)7F
JOBNAME: 2. o deamobs Stophe—t Locatior: ', ., o '
CLIENT: E8o¢f O
: Coords:
JOB NO.: Elev.: Datum:
Strata Sample Field Tests
= 3 g
-1:1 Description -t . e | 5 | B
o = < o s
[«3) jan .5 []
8135 g | & E|£])8 |3
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3. o LA
~ 7 L 2.3 moced lones cmorie sromce R
F“r—“",—@—% ~ 7 frin— S, 79,_, . v @imm =3 3T - ’__x"a;_ sl i {---;_ )
A.:J: -"f S0 = e :/”?,‘;l:}/’é loc A r_r:_ Eioriiees e . 34T \:‘ G rsd ¥4l
e N ey . i
OBSERVATIONS: SAMPLES FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test
& Large disturbed sample (blows/150mm, N=blows/300mm)
€ undisturbed core sample C = Cohesion as mesured direct with shear
. : vane (kPa)
.J« SPT Split spoon sample CR = Remoulded C
: : CC = Corrected Reading (kPa)
PILCON VANE Dial No.
DATESTARTED: 22 /3/®!  COREDIA: RIG:
DATE FINISHED: LOGGED BY: oH ) CONTRACTOR:
Beca Carter Hollings & Ferner Ph: (07).578-0896
3600000/30/GENERAL/FORMS ' ' BECA CARTER HOLLINGS & FERNER LTD 7 February 2000

T1:3622-MOH02D01.D0C

Page 1




RECORD OF BOREHOLE Sheet of BH LAY
JOBNAME: 2, . twch: Stwpbork Location: ¢, ne .o
{CLIENT: EEor fa
Coords: ‘
JOB NO.: Elev.: Datum:
Strata Sample | Field Tests
£ - E 3
o g
2 14 Description = . o |8 |
] 2 5 2
A |3 uEa a) ElE | E| 8|5
TR, Droam~ge o Fled 3_(@1 Y f;u‘J e 54460
RN . ) '
S —o. 2
=% qreq Ben sAme
o5
Lo - : s .
(:\'i T'Eu:} .v‘\-—'\ g!.n’ < /4?"'"‘ ’3’ ‘#\Jf—""‘
15 = _ 5" EoSf oo l.f.g...!»:;.se,, '
OBSERVATIONS: SAMPLES FIELD TESTS
' *  Small disturbed sample SPT = Standard penetration Test
& Large disturbed sample (blows/150mm, N=blows/300mm)
€ undisturbed core sample C =Cohesion as mesured direct with shear
. : vane (kPa)
4  SPT Split spoon sample CR = Remoulded C
CC = Corrected Reading (kPa)
PILCON VANE Dial No. :
DATE STARTED: 22 /3/o/.  COREDIA: _ RIG:
DATE FINISHED:. LOGGEDBY: M ©'H CONTRACTOR:

Beca Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/90/GENERAL/FORMS
T1:3622-MOH02D01.D0C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
Page 1




DATE FINISHED: .

RECORD OF BOREHOLE Sheet of ~|BH HA'“
JOBNAME: fle—qotnris SHaphba- bk Location: £ 4 £ .
| _ - FL e
CLIENT: EEor
: ’ Coords:
JOB NO.: Elev.: Datum:
Strata Sample | Field Tests
£ . z E
= Description o =
2lglsz g Bl & g1 £ | 8
Q 3 n a = 0 > O 1
<. 8-’9"\: vttt ovmg e maflas s»e‘.“kj e e
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¥ 2 becorses dosheas Cram i Cvemnbls,
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- L — L1 G L\:S-'n-“?“ Feemy wondim TG emE 2 Ma'é[{-‘ﬁ-':’
N Bt St frma SARD
L% b
X
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S
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7,( 3 - Il 73 TAALT, sare
sy ] RO gren Hee siifg SO
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iR "'
ViR, ' n o .
3o o7 X -2 7 31’ev3 r‘EEAe. _SA—ND, be.&orrnr‘;_g cared
—— — 3.3 =ob
3w :
OBSERVATIONS: SAMPLES FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test
< Large disturbed sample {blows/150mm, N=blows/300min)
€ undisturbed core sample C = Cohesion as mesured direct with shear
i . vane (kPa) )
4 SPT Split spoon sample CR = Remoulded C ‘
: CC = Corrected Reading (kPa)
PILCON VANE Dial No.
7
DATE STARTED: =2/ 3/o! CORE DIA:. RIG: -
LOGGED BY: 1.0 CONTRACTOR:

Beca Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/90/GENERAL/FORMS
T1:3622-MOH02001.00C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
Page 1




RECORD OF BOREHOLE | Sheet of BH HA=ZO
JOBNAME: g G a At A gl o~k , Location: 5t 46 e
CLENT: E€»r B
v : : Coords:
JOB NO.: ' Elev.: Datum:
Strata - Sample | Field Tests
E . o
] e E g
=] Description = . e | 5 | &
a b ' e, g )
o o Fel I
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R . .
B X _? <6 O—ey = L‘L\—J g(;:.-—r:_ SARD, Sjeemtan | SO BT
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OBSERVATIONS: _ SAMPLES : FIELD TESTS
*  Small disturbed sample ' SPT = Standard penetration Test
& Large disturbed sample (blows/150mm, N=blows/300mm) =
€ undisturbed core sample C= C&I'I\)es)ion as mesured direct with shear
. vane a
1 SPT Split spoon sample CR = Remoulded C |
| CC = Corrected Reading (kPa)
! PILCON VANE Dial No.
_.1 DATE STARTED: =2 /2,/°! CORE DIA: S RIG:
£ | DATEFINISHED: LOGGEDBY: /7.5 i/ CONTRACTOR:
Beca Carter Hollings & Ferner : . "Ph: (07) 578-0896
3500000/90/GENERAL/FORMS BECA CARTER HOLLINGS & FERNER LTD v 7 February 2000

T71:3622-MOH02D01.00C Page 1




TUE 16:1

OPUS LABORATORY

10/04 01 4 FAY 84 7 5783382 GA >+ BECA CARTER
WET SIEVE ANALYSIS
TEST REPORT

Project : Rangitaiki Stopbanks
Location: Unknown
Client : Beca Carter Hollings and Ferner Ltc’n
Contractor : N/A
Sampled by : Dr M O'Halloran (Beca Carter)
Daie Sampled . ) Unknown ‘g:r::::'y,::::
Sampling method : Unknown
Sample description:  Sand
Sample condition Natura] State _
Bore hole no: unknown Project No : .255545.04/0TL
Depth (m) : 1.6m Lab Ref No: - 9585D L

‘ Client Ref : 2600m L.6m .’

, Sieve Analysis - .

Size (mm) % Passing | Size (mm) % Passing | Size (mm) % Passing | Size (mm) % Passing
63.00 - 13.20 - 2.36 94 0.300 30
37.50 - 9.50 - 1.18 66 0.150 26
26.50 - 6.70 100 0.60 38 0.075 16
19.00 - 75 100 0.425 32 0.063 14

Sieve Aperture Size (mm)
g g 5 § g g o < v rl o n w c D
S o = s o5 o - . S & & 2 2 &8 B 3K
100 ' i ' R . T . ' 0 .. .
. | (RIS
e 60 ; RIR
i i ' : ol Lo
o] ; SRR AR I R E A
R v . : : : ] . o Lo
0.0} 0.10 1.00 10.00 100.00
Particle Size (mm) -
med uuﬁT coarse e ] medium r coarse fine l medium J coarse
SILT SAND GRAVEL
Test method Notes :
NZ5 3402:7986 Test 28.1 History : Natural State
Fraction tested : Whole Soil
Dispersant: Sodium Hexametaphosphate
Percentage passing finest sieve obtained by difference.
This report may only be reproduced in full.
Dale tested : 2 April 2001
Date reported : 10 Apri] 2001
IANZ Approved Signatory .2, 0.;7%___ ) p‘g;g}c,;__w, LIARY REF YORT
. - Subject to "hf“okl'-g
Designation : Labaratory Manager PURIEL _
Date : 10 April 2001
CSF 299 15700) Page 7 of 9

¢ Opus International

i Tauranga Laboraiory
* Cushy MBH:QPM‘I‘” Systems Centiizodt to 1SO 9001

Consultants Limited

{278 Chadwick Road
+ PO Box 9057, Greerion
¢ Tauranga, New Zealard

! Telephone +54 7 578 5425
i Facsimile +64 7 578 3382
. Wepsile www.cpus.co.nZ

@oos
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10/04 01 TUE 1B:13 FAX 64 7 5783382 OPUS LABORATORY TGA 7o BECA CARTER

WET SIEVE ANALYSIS
TEST REPORT ..

Project: Rangitaiki Stopbanks

Location : ' Unknown . '

Client : Beca Carter Hollings and Ferner Lid

Contractor : N/A -

Sampled by : _ Dr M O'Halloran (Beca Carter) g
‘Date sampled : "~ Unknown ' ' reserion s

Sampling method : Unknown
Sample description:  Sand

Sample condition Natural State
Bore holeno: 2 Project No : 255545.04/0TL
Depth (m): 0,8m Lab RefNo: 9585C
: ' Client Ref: - HA208m
, Sieve Analysis :

Size (imm) % Passing | Size {mm) % Passing | Size (mm) % Passing | Size (mm) % Passing -
63.00 - 13.20 - 236 100 0.300 93
37.50 - 950 - - 1.18 100 0.150 65
26.530 - 6.70 : - 0.60 ' 99 0.075 28
19.00 - 4.75 100 0425 97 0.063 23

Sieve Aperlure Size (mm)
2R 3 g8 & 8 @ v
S 8 - a = 3 = & B n v g 2 & & =
[=J =] o (=] (=} =] Lad o - -3 o - —- ~ o« CRa N
100 " " Iy T T T, . .-
80 | - IR :
S0 - : o Lo
w A
0 - , : ;
0.01 0.10 . 1.00
‘ Particle Size (mm)
meduin?f coarse - fine ] meditun I - coarse fine ] mediwumn T . coarse
SILT SAND GRAVEL
Test method i Notes »
NZ5 4402:7986 Test 2.8.1 - History : Natural State
Fraction tested : Whole Soil :
Dispersant: Sodium Hexametaphosphate
Percentage passing finest sieve obtained by difference.
This report may only be reproduced in full.
Date tested : 30 March 2001
Date reported : 10 April 2001
IANZ Approved Signatory Mg, (o FRELIMINARY REPORT
: Qubdsct o oneckine
Designation : Laboratory Manager Butject 10 checking
Date : 10 April 2001 ‘ '
CS$F 3099 (5700} : : Page 6 of 9
_ Opus Infernational cbnsunanrs Limited . i 278 Chadwick Road , s " ! Telephone +64 7578 5425
! Tauranga Laboratory . ' i PO Box 8057, Greerlon o i Fecsimile +64 7 578 3382

Qualiry Management Sysiams Cenitied o IS0 8001 Tauranga, New Zealand . ¢ Websile wwvrw.0DUS.CO.NZ

Boo7
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10/04 01

OPUS

LABORATORY

Project: Rangitaiki Stopbanks
‘Source: '

Client : _

Client/Sample Ref: ~ 9585E

Contractor: -

Sample ID: Silt {3100m).
Sampled by : M. O'Halloran

Date received : 03/04/01
- Sampling method : Bulk sample

Sample condition :
Sample description :
Solid Particle Density (t/m’):

As received water content
Greyish brown Silt.

2.60
30.1

assumed
%

TGA

Beca Carter Hollings & Ferner Ltd, Tauranga

+++ BECA CARTSR

INTERNATIONGAL

CONIUVULTANTS

Project No: - :2-55545:04

Water Content (as received):

. Sieve Analysis

Sieve Size Passing

Particle Size

Particle Size

0.010

0.100 Particle Size (mm) 1.000

Sieve Size Passing Sieve Size ‘Passing Passing Passing
(mm) (%) {(mm) - - {%) (mm) (%) (mm) (%) {mm) (%)
63.0 - 4.75 100 0.300 99 0.0309 54 © 0.0075 10
375 - 2.36 100 0.212 9% 0.0370 46 0.0033 B
19.0 -- 1.18 100 0.150 96 0.0270 36, 0.0038 5
13.2 - 0.600 100 0.075 76 0.0197 26 0.0029 4
9.5 - 0.425 . 100 0.063 68 0.0146 20 0.0016 4
Note: "—" denotes sieve not used and /or hydrometer analysis not tested 0.0105 14
Sieve Aperture Size (mm)
g8 BSB89 8 = 2 = N 2 w9
100 g8 535353 § - - -
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g oo} A s
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o : b : : . : : .

0.001 10.000 100.000

CLAY fine J medium J coarse fine J medium ] coarse fine I medium‘[ coarse L:’:Z(
SILT SAND ' GRAVEL
Test Methods |Notes:,

Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve)
Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer)

Fraction Tested:Whole soil

Samplingis not covered by IANZ Accreditation

This report may only be'reproduceg in full

Date Tested: 05/04/01
Date Reported: 06/04/01

' . o -
IANZ Approved Signatory A/ —:

Designation :
Date : . 06/04/01

ol 2100 (3/99)

Senior Civil Engineering Technician ©

laboratory OCCraditation

All fesis reporied hareln
have been performed In
accordance with the
laboratory's scope of

Page# of4

i Opus International Consultants Limited
i Hamifton Laboralory
i Cualty Managemenl Systems Cestilied fo 15D 3001

i Fox'SI/eel
! Private Bag 3057
i Hamifton, New Zealand

! TERPNONE F64 7 BSD 28707

Facsimile +64 7 856 2873

! Websita www.opus.ca.nz




Project : Rangitaiki Stopbanks

Source: :

Client: . ~ Beca Carter Hollings & Ferner Ltd, Tauranga
Client/Sample Ref: 9585F

Contractor: -

Sample ID: Silt (5166m)

Sampled by : M. O'Halloran

Date received : 03/04/01

Sampling method:  Bulk sample

- 10/04°01 TUE 16:12 FAX 64 7 5783382 0PUS LABORATORY TGA -»+-> BECA CARTER

INTEAMNATIONAL
CONSULTANTS

2006

Sample condition : As received water content
Sample description: Greyish brown sandy Silt.

Solid Particle Density (t/ m"')’. 2.60 assumed
Water Content (as received): 362 %
Sieve Size Passing Sieve Size Passing Sieve Size Passing | ParticleSize| Passing [ ParticleSize| Passing
{mm) (%) (mm) (%) . (mm) (%) (mm) (%) (mm) (%)
63.0 - 4.75 100 0.300 97 0.0498 70 0.0074 19
375 - 236 99 0.212 96 0.0360 63 0.0053 14
19.0 - 118 98 0.150 94 - 0.0260 55 0.0037 10
13.2 - 0.600 98 - 0.075 B4 0.0190 . 44 0.0028 8
9.5 - 0.425 97 0.063 80 0.0142 35 0.0016 7
Note: "-* denotes sieve not used and/or hydrometer analysis not tested 0.0103 . 25
Sieve Aperture Size (mm)
g 8z 3 © ° n N & ©w o
$E ZHEZE 2 5 & o232 % 3
100 : TR R o T T T TT
s | L AT Lk LA IR T B 1 1 A B
s 0o A U
g 0} . e o o MR NS N B
E 4w , g8 . . . . oL RS
i 5o // e e
b o f / 1 R S SRS N
2 S/ ; R R R
¥ 30 -
§ Tt 4 T TE R IR
o b
20 T oG — : : : : R e T e R s
r L) L] . . » .. " L] . . u
10 — M s . [ v . » s :7 » . o
0 » : . e H : 4 I IR
0.001 . 0.010 0.100 Particle Size {mm) 1.000 10.000 100.000
| P fine L mediuml coarse fine l medium i coarse fine J .m:dium j coarse :gc‘
- . SILT : SAND ) . GRAVEL
Test Methiod :
Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) Fraction Tested:Whole soil
Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer)
Date Tested: - 05/04/01 Samplingis not covered by IANZ Accreditation
Date Reported: 06/04/01 This report may only be reproduced in full
) . VA All{ests reporied hatsln
IANZ Approved Signatory E Q/é--’-\“ ¢ have bean pedormed In
Designation : Senior Civil Engineering Technician ©. accardance with the
D e o 06/04/0 . 4 %\ !aboraiory's scope of
ate g 04/01 Aabaratory . accrediation .
sF2100 (3/99) . n C ) Page §ofq
i "Opus Tnternational ConsUltanls Llnitted Ty TRuXSIES! : ; jTelephone—+ G4 T A5G 2870
i Hamilton Laboraiory i Privale Bag 3057 | Facsimile +64 7 856 2873

i Oualty Managemant Sysiems Certiied 1o 1SO 9001 i Hamilton, New Zealand . i Website www.opus.co.nz



a' 10704 .01 TUE 1€:18 FAX 84 7 5783382 - OPUS LABORATORY TGA +++ BECA CARTER.

@o12

. H i .
., Qualty Management Sysiams Centied o 150 $001 « . i Hamition, New Zealand | Website www.opus.co.nz

Project: Rangitaiki Stopbanks
Source: :
Client : Beca Carter Hollmgs & Ferner Ltd, Tauranga
Client/Sample Ref: 9610
Contractor: -
~ Sample ID: Sandy Silt Depth: - metres et taNaTiowaL
Sampled by : M. O'Halloran E:,:—qu.ez_umé,c__ ceNsuilTawTs
Date received : 03/04/01 . <
Sampling method:  Bulk sample B
Sampie condition : As received water content
Sample description :  Greyish brown sandy Silt + Black nodules
*Solid Particle Density (t/m’ A 2.60 assumed
Water Content (as received): 283 %
o -Sievednalysis oo o ] is
Sieve Size Passing Sieve Size Passing Sieve Size Passing | Particle Size| Passing | Particle Size] Passing
(mm) . - (%) {mm) (%) (mm) (%) (mm) (%) (mm) (%)
63.0 .- 4.75 - 100 0.300 51 0.0494 66 0.0074 19
37.5 - 2.36 100 0.212 91 0.0357 59 0.0053 15
19.0 - 1.18 97 0.150 90 0.0262 48 0.0037 11
13.2 - 0.600 93 0.075 81 . 0.0191 38 0.0028 .
9.5 - 0.425 92 . 0.063 76 0.0142 32 . 0.0016
Note: "-" denotes sieve not used and/or hydrometer analysis not tested 0.0103 23
" Sieve Aperture Size (mm)
‘ 26 25838 =2 8 & wps ozog
100 S S e S s C Y s 2=
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t AR ; IR ERT: iRR:
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g 5o} g : : : — : b
% a0 | : SIS RT N ETRTS A I N I A
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w0k L1 ' qH Ll : : : : I dlh
= T AR T
] vl X e oo A0
0 ‘
0.001 0010 0.100 Particle Size (mm) 1000 - 10.000 100.000
' CL.}\Y. fine ] medium l coarse fine l medium ] coarse " fine 1 medium l coarse L::‘
: SILT SAND - GRAVEL
Test Methods. - .. o Sy L T
Particle Size Analysxs NZS 4402 1986 Tesl 2. B 1 (Wel Sleve) _ |Fraction Tested:Whole soil
Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer) ,
Date Tested: 05/04/01 Sampling is not covered by TANZ Accreditation V
Date Reported: 06/04/01 This report imay only be reproduced in full
. ' . ' - = All tests teporied hereln
IANZ Approved Signatory _/{{///"“"% have been perdommed i -
Designation : - Senior Civil Engineering Technician © g sccordance with the
Date - . 06/04/01 : AT . laborafory's scope of
T ' . I&b-:mnory accreditation . )
' cx£2100 (3/99) » : . PageZoi3
i Opus International Consultants Limited i Fox Street i Telephone +53 7856 247U
* Hamillan Laboratory , { Prvate Bag 3057 | Facsimile +64 7856 2873



o~ §

TS

A —

LM M L daasasviasia L AL

ian

T ouLLa oAaAnNLon

wiuvy

Project: Rangitaiki Stopbanks
Source: . ,
Client : _ Beca Carter Hollings & Ferner Ltd, Tauranga '
Client/Sample Ref:
Contractor : - - ,
Sample ID: HA1l Depth: 0.40- metres TS et temarionay
Sampled by : M. O'Halioran ConivLTANTs
Date received : 27/03/01
Sampling method:  Bulk sample
Sample condition:  As received water content Project No:  2-55545:04
Sample description: Greyish brown clayey sandy Silt. LabRef No: 01/317/001
Solid Particle Density (t/mB): 2.60 assumed Client Ref:
Water Content (as received): 309 % _ _
Sieve'Analysis: - . - o0 oo o -7 Hydrometer-Afalysis
Sieve Size Passing | Sieve Size Passing | Sieve Size Passing . | Particle Size| Passing || Particle Size| Passing
{mm) (%) (mm) (% {mm) (%) {mm) (%) {mm) (%)
63.0 - 4.75 100 0.300 954 0.0478 56 0.0072 19
375 - 2.36 99 0.212 91 0.0346 60 ~ 0.0052 14
19.0 - 1.18 98 0.150 8% 0.0252 52 "0.0037 10
13.2 -~ 0.600 97 © 0.075 79 0.0185 40 0.0028 8
.95 - 0.425 95 . 0.063 75 0.0138 34 0.0015 7
Note: "-" denotes sieve not used and/or . hydrometer analysis not tested 0.0100 25 . ’
{ :
i Sieve Aperture Size (mm)
| .
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0.001 0.010 0.100 Particle Size (mm) 1.000 10.000 100.000
cLay fine I mrdiumJ coarse fine 1 medium J coarse fine medium l coarse [,::Ze
SILT SAND GRAVEL
Test Methods " JNotes

Particle Size Analysis: NZ5 4402 1986 Test 2.8.1 (Wet Sieve)
Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer)

Fraction Tested:Whole soil

Date Tested:

Date Reported:

IANZ Approved Signatory 5\{’/4/‘1— . .
Senior Civil Engineering Technician © £ ()

Designation
Date :

. s{2100 (3/99)

28/03/01

29/03/01

29/03/01

Sampling is not covered by IANZ Accreditation

This repost may only be reproduced in full

st vt
% laboratory

All tasts reporied hetaln
nave been pardormed in
accordance with the
loboralory's scope of
accredifation
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10/04 01 TUE 16:11 FAX 64 7 5783382
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i OQuality Managemant Syslorns Cortifed to 1SO 5001

© OPUS LABCRATORY

TGA +3+ BECA CARTER

oo

Project: Rangitaiki Stopbanks
Source:
Client: Beca Carter Hollings & Ferner Ltd, Tauranga
Client/Sample Ref: ‘
Contractor: -
Sample ID: 2600m Depth: 0.80 metres
INTERNATIDNAL
Sampledb)r: M. O'Balloran c'onyuuluvx
Date received : 27/03/01
Sampling method :  Bulk sample
Sample condition:  As received water content ProjectNb:. 2:55545:04
Sample description: Greyish brown sandy clayey Silt. Lab'ReFNo:. “01/317/001
Solid Particle Density (t/m’): 260  assumed ClishtRe ~ ~ "
- Water Content (as received): 45.0 % ,
- Sieve Analy51s o et s e N E s HydmmeterAnalyszs
Sieve Size Passing Sieve Size Passing Sieve Size | Passing | Particle Size{ Passing ( Particle Size] Passing
(mm) (%) {mm) (%) {mm) (% {mm) (%) {mm) (%)
63.0 - 4.75 100 0.300 99 0.0450 86 0.0069 38
375 - 2.36 100 0.212 - 99 0.0325 81 0.0050 28
19.0 -~ 1.18 100 0.150 99 0.0235 74 0.0036 2
13.2 - 0.600 100 0.075 97 0.0170 68 0.0027 17
9.5 -~ 0.425 100 0.063 95 0.0129 57 0.0015 13
Note: "~" denotes sieve not used and/or hydrometer analysis not tested 0.00%4 49
*  Sieve Aperture Size (mun)
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SILT SAND ‘GRAVEL

Test Methods

|Notes:: -

Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve)

Particle Size Ar\alyéis: NZS 4402 1986 Test 2.6.4 (Hydrometer)

Fraction Tested:Whole soil

Date Tested: 28/03/01
Date Reported: 29/03/01
IANZ Approved Signatory ?ﬁ///\

Designation :

Date : 29/03/01

csf 2100 {3/99)

Senior Civil Engineering Technician © £

Sampling is not covered by IANZ Accreditation

This fepor( may only be reproduced in full

Alf tests' teporied heteln
have been performed in
occotdance with the

4 Y. laborctory's scope of
laborstory Occreditafion
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Opus Internations! Consultants Limited Fox Street

Harmilton Laboralory i

Privale Bag 3057
i Hamilton, New Zeeland

’; Telephons »64 7 8502870
{ Facsimile +647 8562873
i Website www.opus.co.nz






BORE HXE G
: 80RE WXE E BORE WOE F o 250" LvSEC RIB
" e HOLE A BORE WXE B BORE HOE G arn SR Do on Iy ukScRrB SR (2L RS RIVER 3
e et e - m L SRR 4 e WT2E QD e o gy L s e .- SR R
¢ B 70 1D ok 330" 2wt 1B RIVER - RvER £ - - '
% i o i e RIVER e e cmp e AR dme Lin Ne mATmad s b s b2 h Ve ke A e - o £ e e —— e o - R (OO o SR T e e e s L e 5
YO e e e - VIV primsort=e s IV prepm— LR 3
) rorsciesnt S Ristanataly nm
2 e | Jswo s =L . DARK $1LIs PAGCE o] | PUNCE STV SUO _»“",.,o,’ HOIDED  vene ] e i e of fresoen e ) R
. = . 2L 111 SN S SR '
v | e e UL Rt g AMO s e rinee Mwm“"“—_‘"v’n{ SRIT SN0 ' ™ Sl paOwK Ait3Y - —-W“ - - 2940 HEDR S SAND — %
s L_ ] sipmne 1000 —— PASCE MECIUM COANSE Raqutind Fomb DI SRTY l . s
e e T Tl JAOHM SAND 0 ARG s
& ) WETH COMSE PuMCE LY WNOITLED SNLY !mcm A0 &
A - r LSS 1 SOME Glravgg et
o io COMRSL - AN, BACWH 1 sincfeoary sax0 L
e e e ] T e ] Ve DM o e e ] 524 11T 0 — Iy
Paetl SANG : Fad MEORIM IO
7 SOME GRAVALY Fod SAND 1 e
e TN A0
o-._..,rsmm : . o
- - — -2
BORE WOLE M
o/ 100" S wigt BORE HR.E
U/ B Flosdway 0/s 100" &7 BORE MOLE J
; L18 Fiooowoy ofs 1007 4500 BORE HOLE K :
R e - DRI ¥ - § 27 2 e O/ OTN3EC BORE HOLE | i e eer s ot e ot emiem 12
L8 Floadway gﬂﬁymm“ Egafoﬁ%%a}:q BORE HOLE N
. o -
© ==y : i e - LIBFlootwey  ~———=s oA 200°3%36¢ — - BORE WQE 0 ————] ¥
et - LB Floodway OA 150 2 72¢ .
3 TOMON » S0 o e - . : : LB Floodwsy e —d 8
] veat J0esn __
- raar .
[ boad s o SN oMM LMD . i . &
R ~n,nu A mOr 11 0% 10 cw: LANO |} o ,_._.-,_YM‘Q“ ] ’1‘0;::: — -
Sk SANDY ST W™ v | T ™ .
- | - - 300 = Torson, gt 2
Rl 44 -
JOR PP, 0ok 10COME Liro PV 1O COMRSE M0 07 4T c st | | orew - -
St < L“J [ 73]
- P ok so0e 1y -
s s 4 s : - rt 10 Coarg S0 -
S -_J PORCE SAY ST
-4 iy v ¢ e e et i 0 8 705 15 4 e WA -4
o b e e e e e . —_— &
BAY OF PLENTY CATCHMENT COMMISSION Zowe tesm le/np : senes nuaincts nan o
- - £ . .
| o APTROVID . - -
RANGITAMI  JARAWERA RIVERS MAR SCHEME ﬁ'}“‘i}:i- b — K fext o oninchverticol]  PVem  ponmms £450/ /// 0
RANGITAIKI RIVER WIDENING STAGE  II ) it wian DA o 11—
BORELOGS B | ] oweomus -




RECORD OF BOREHOLE ‘ Sheet | of BH s~
JOBNAME: 0 | .sg iy SHopboe i Location ¢ gy . AH S
[ ffn——o.—,_. =
CLIENT: E gomé& . N
' _ Coords: ‘
JOBNO.. giem =2g /o2 L Elev.: Datum:
Strata - ' ' Sample | Field Tests
e X B
:a Description = . . - =
a2 p o a g 2 =
o = <
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‘OBSERVATIONS: SAMPLES o FIELD TESTS
*  5Small disturbed sample v SPT = Standard penetration Test *
3y Large dismrbed sample (blows/lSOmm, N=blOWS/3OOD’Lm) v
€ undisturbed core sample C = Cohesion as mesured direct with shear
L vane (kPa)
1 SPT Split spoon sample CR = Remoulded C
CC = Corrected Reading (kPa)
PILCON VANE - Dial No.
DATE STARTED: &7 /% /D4, COREDIA: RIG:
DATE FINISHED: . LOGGEDBY: . ¢ . - i . CONTRACTOR: & 5f
Beca Carter Hollings & Ferner - Ph: (07)578-0896
3600000/90/GENERAL/FORMS BECA CARTER HOLLINGS & FERNER LTD" 7 February 2000

T1:3622-MOH02D(1.D0C Page 1







RECORD OF BOREHOLE Sheet { of BH (3
JOBNAME: @ 4, backs »Hopbo—di Location: 2 oos, . 2 H3
- . !
CLIENT: & Eo#F a
Coords:
JOB NO.: FELeDFRG S @D Elev.: Datum:
Strata Sample | Field Tests
B . -
= ~ " & 3
= Description = =
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OBSERVATIONS: _‘ SAMPLES FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test
s Large disturbed Sample , (blows/lSOmm, N=blows/300mm)
€ undisturbed core sample C = Cohesion as mesured direct with shear
d  SPT Split spoon sample | vane (kPa)
_ piit Spoon samp CR = Remoulded C
CC = Corrected Reading (kPa)
PILCON VANE Dial No.
‘DATE STARTED: % 7+,%/o%  CORE DIA: RIG: :
DATE FINISHED: LOGGED BY: M. i CONTRACTOR: 4t H

Beca Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/30/GENERAL/FORMS
T1:3622-MOH02D01.D0C

BECA CARTER HOLILINGS & FERNER LTD

7 February 2000
Page 1




RECORD OF BOREHOLE Sheet 1 of BH e
JOBNAME: 5 sonih, Siop S i Locatior: 5o, motis.
. 2. rv- -v;cl-—rgn—- /:).1" el .
CLIENT: B ¥
_ Coords: _
JOBNO.. % 2oiF32 /oD Elev.: Datum:
Strata Sample | Field Tests
= Description = =
& a b -3 &, = g g )
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OBSERVATIONS: " SAMPLES: FIELD TESTS
' *  Small disturbed sample SPT = Standard penetration Test
<> 'Large disturbed sample (blows/150mm, N=blows /300mm)
€ undisturbed core sample C = Cohesion as mesured direct with shear
. vane (kPa) '
{  SPT Split-spoon sample R = Remoulded C
: CC = Corrected Reading (kPa)
PILCON VANE Dial No.
DATESTARTED: ¢ ¥/Z29% . CORE Dl . RIG:
DATE FINISHED: LOGGED BY: % .~ 4 CONTRACTOR: 4 1./
Beca Carter Hollings & Ferner Ph: (07) 578-0896
3600000/90/GENERAL/FORMS BECA CARTER HOLLINGS & FERNER LTD 7 February 2000
T1:3622-MOH02D01.00C ' Page 1




RECORD OF BOREHOLE Sheet | of BH /
OBNAME: Q. citnibr SHopka-® Location: = .1 + la- &
S £ =y
CLIENT: £ Bor L
' v : Coords:
JOBNO.: ¢301339 /010 1 Elev.: Datum:
Strata Sample | Field Tests
= _ -
- g 3
2 : Description = . . 5 | B
a = 9 2, c = Re}
L O i~ : 9 = I 5 = ]
A a o A = @ > o ~
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OBSERVATIONS: SAMPLES - FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test -
¢« Large disturbed sample (blows/150mm, N=blows/300mm)
£ undisturbed core sample C = Cohesion as mesured direct with shear
. vane (kPa)
4 SPT Split spoon sample CR = Remoulded C
) CC = Corrected Reading (kPa)
PILCON VANE Dial No.
DATE STARTED: 2z & /Z/=%  COREDIA: A RIG: . ,
LOGGED BY: s~ & CONTRACTOR: % 1

DATE FINISHED:

.Beca Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/90/GENERAL/FORMS
T1:3622-MOH02D01.DOC .

BECA CARTER HOLLINGS & FERNERLTD

7 February 2000
Page 1




RECORD OF BOREHOLE

Sheet ! of

e C Pangidaien Slmpbdan s Location: -z gz =~ £t 8
: :
T e e .
CLIENT: = &
V Coords:
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Strata Sample | Field Tests
) : g
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SAMPLES

OBSERVATIONS: FIELD TESTS
*" Small disturbed sample SPT = Standard penetration Test
btk 22n- il e “ Large disturbed Sample (blows/150mm, N=blows/300mm)
€ undisturbed core sample C = Cohesion as mesured direct with shear
. vane (kPa) :
d SPT Split spoon sample CR = Remoulded C
CC = Corrected Reading (kPa)
PILCON VANE . Dial No.
DATE STARTED: = %,/< < CORE DIA: ' RIG: v
DATE FINISHED: LOGGED BY: = « CONTRACTOR: A i/

Beca Carter Holh’ngs & Ferner -

Ph: (07) 578-0896

BECA CARTER HOLLINGS & FERNER LTD

3600000/90/GENERAL/FORMS
T1:3622-MOH02D01.00C

7 February 2000
Page 1




RECORD OF BOREHOLE Sheet [ of BH -
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OBSERVATIONS: SAMPLES . FIELD TESTS
*  Small disturbed sample SPT =Standard penetration Test
P p
> Largedisturbed sample (blows/150mm, N=blows /300mm)
€ undisturbed core sample C = Cohesion as mesured direct with shear
' . : vane (kPa) :
1 SPT Split spoon sample CR = Remoulded C ,
CC = Corrected Reading (kPa)
PILCON VANE Dial No.
PR R -
DATESTARTED: +é /% 7= = CORE DIA: RIG:
DATE FINISHED: LOGGED BY: ;= i~ v CONTRACTOR: 4. /4

Beca Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/90/GENERAL/FORMS
T1:3622-MOH02D01.00C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
Page 1




RECORD OF BOREHOLE ' Sheet | of BH Z,L
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OBSERVATIONS: SAMPLES FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test
> Large disturbed sample (blows/150mm, N=blows/300mm)
€ undisturbed core sample C = Cohesion as mesured direct with shear
. vane (kPPa)
1 SPT Split spoon sample CR = Remoulded C
) . CC = Corrected Reading (kPa)
PILCON VANE ' _ Dial No.
DATE STARTED: 2.6/ %7°% COREDIA: RIG: :
DATE FINISHED: LOGGED BY: & .<: & CONTRACTOR: #& &

Beca Carter Hollings &. Ferner

Ph: (07) 578-0896

3600000/90/GENERAL/FORMS
T1:3622-MOHD2D01.D0C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
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JOB NAME: f’/i».«..-»_ e i Tebuoe ,‘s‘-,...,,.. PN Location: = oz @i
<, i~ ——— {-‘.u-—" —— T O
CLIENT: Eg0¢ B e g
A ) Coords:
JOBNO.: 92w/ 33F /oo Elev.: Datum:
~Strata Sample | Field Tests .
E A 5
= . & v
= Description = =~
ol o v v g o
4 Q E 8" . & E g = o
a s n Q = 7 S O ~
;’1 < b-—mw si_‘ fl{“b& :4‘1‘5:} DM s ;{;.,‘e 9’&:(,‘&»».
. “"‘C_,‘r;"‘_"‘ﬁ:‘;pi?; . .
lomtcasneen gy Flod £ 508 i g pl BT
. 3
0. é E’J‘::-Q"*'“""‘:) d.Mf"~ 3 Y"'.‘..u'»‘ adﬁ'-'-zmﬂ'fm \:f"://"’.‘m
y et 1'% BTl plor e e
i O}"'Cu«-\se_ ey e A :" ey f‘:g...-.e.. £ Gl f.:‘f,,'ﬁ
_ darnyo " N
i -1 & 9 ren ’ {Q_m SAMND, fegia f:/,. e‘a_lrr_x:‘-ff':'
P
:'5 £~ - 2. 0T T, ittt 8 B ey f-"‘:xﬁé{ ;;D’L&_ b 5,:% et i
R S ' } i ’
B P W by AR L = -
s ;-' y b s S e : Y Fo '*“ Fr I
g 27 Eor o
FERN B g
OBSERVATIONS: SAMPLES FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test
’ ﬂ—') Large disturbed Sample (blows/lSOmm, N=b10WS/3OOD’LII\)
£  undisturbed core Sample C = Cohesion as mesured direct with shear ‘
iy vane (kPa)
l  SPT Split spoon sample "CR = Remoulded C
i CC = Corrected Reading (kPa)
PILCON VANE Dial No. ] ’
DATESTARTED: 2= & /z/ 1. COREDIA: RIG:
DATE FINISHED: v LOGGEDBY: 14 .o 1 CONTRACTOR: 4 b

Beca Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/90/GENERAL/FORMS
71:3622-MOH02D01.00C

'BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
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OBSERVATIONS: SAMPLES FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test
RN Large disturbed sample (blows/150mm, N=blows/300mm)
£ undisturbed core sample C = Cohesion as mesured direct with shear
. i vane (kPa)
4 SPT Split spoon sample CR = Remoulded C
CC = Corrected Reading (kPa)
PILCON VANE Dial No.
i A
DATE STARTED: = &/3/%>  corgpia: RIG:
DATE FINISHED: LOGGED BY: {7 .. At CONTRACTOR: A4+

Beca Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/90/GENERALIFORMS
T1:3622-MOH02001.D0C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
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OBSERVATIONS: - SAMPLES FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test
«» Large disturbed sample (blows/150mm, N=blows/300mm)
€ undisturbed core sample 'C :C&tlxzes)xon as mesured direct with shear
: . - vane (kPa
L. SPT Split spoon sample R = Remoulded C
) s CC = Corrected Reading (kPa)
PILCON VANE __ Dial No. »
DATESTARTED: Z & /% 2% CcOREDIA: RIG: '
DATE FINISHED: LOGGED BY: 1™ & /- CONTRACTOR: .4k
Beca Carter Hollings & Ferner Ph: (07) 578-0896

3600000/90/GENERAL/FORMS

T1:3622-MOHD2D01.00C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
Page 1




RECORD OF BOREHOLE

Sheet | of - BH &

Location: ,, mnin e 2 5

JOB NAME: _ .
P Core A 18 - r B
. 4 [ I——-«Q - ‘__c ¢ m\
CLIENT: £ @ S
Coords:
JOBNOQ.: <¢wst33%,/»00 Elev.: - Datum:
Strata Sample Field Tests
o
E ,; .
- .. KA [
= Description =
o g o o &
0o = & 2
L Q > qof‘ & E 5 5 o
A fas n &) T 7 > @] —
'\ R X . £’J?" B R Tk, F T s S @i
Cas , 3
. -fcx-—\e‘_, & ,_—o,;r_,%j ¥
=~ o L davemn e A oo &
- ~
Sleer T ibe SAMS
o besimseetonr ook o, f“'""‘ v 5 Ern
N N
T fral b beoes—— oy reey 51'31[1 ,"f—f,._.a Pty
~ 3 A
V- S VS 3o &l v
< } halRY 13
& gl e 5
_ 2> .5 o= o.;nsf. gher~ad a{;%"";i ‘{#me- N d
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: ® fpe bt Bt agi vt w3 beegd e s e
) A% N oo S,
= . 3 . B T
' - %l Ly e A wwld mr\:;-..f.‘i‘ pate e d 5

FIELD TESTS

OBSERVATIONS: SAMPLES
*  Small disturbed sample SPT = Standard penetration Test
+» Large disturbed sample {(blows/150mum, N=blows/300mm)
£  undisturbed core sample C = Cohesion as mesured direct with shear
. : vane (kPa)
{  SPT Split spoon sample CR = Remoulded C
CC = Corrected Reading (kPa)
PILCON VANE Dial No.
. ———
DATE STARTED: 2-4/% /% CORE DIA: RIG:
DATE FINISHED: LOGGED BY: ./t CONTRACTOR: 4 1.

Beca Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/80/GENERAL/FORMS
T1:3622-MOH02D01.00C

BECA CARTER HOLIINGS & FERNER LTD

7 February 2000
Page 1




RECORD OF BOREHOLE

Sheet | of -

BHL R

JOB NAME:

s 3 Y
T o & e B
t

¢

Locatior:

LR o Vo Comp P o

oL

[} Lo e {_-_——(‘:\ —— R

P b 17
e el
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LR PO A A
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; i3 ’
~1D Gecvcemis Braiemed

. g e o Fhe
la.c(;mm‘r...&, ":WV;B S .

I
baer Lm b :‘ e‘APL-;E [em s
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=, vy o f

v L £ o B .
-. [~ o e g | N A il . it £
20 : ~E RS el d & T -y by g, S B
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. A ¥
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¥ R o » N W
% 3 Py s ge 3
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.o e wy i ] n P8 s
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- bovr e @y gump b1 T O
Elel \ N A4
o & ¥ . §
335 . 2% S .
= Fhreo e Al
«7 «
i oo e ¥ JERURIpg
- e frrenmen .
M e 4 F
A4
(e ;

"CLIENT: [ gae
Coords: .
JOBNO.: = F o0 Elev.: Datum:
Strata Sample | Field Tests
£ - 7
o e & T
= Description p . I
o o) p z g g g o
v O = g = 5 2 5 1
A A & [ = & > o) o
% 7( L v~z e %r‘-‘ﬁ - 5 (}-vﬂl‘{& LT
e R gkt R E;.,\-'?t_ D B DA - L AR i, -F/u Ve

OBSERVATIONS:

X

“
€
d

SAMPLES
Small disturbed sample
Large disturbed sample
undisturbed core sample
SPT Split spoon sample

FIELD TESTS
SPT = Standard penetration Test
(blows/150mm, N=blows/300mm)

C ='Cohesion as mesured direct with shear
vane (kPa) -
CR = Remoulded C )

CC = Corrected Reading (kPa)

PILCON VANE.

Dial No.

=& /e/9% CORED

DATE STARTED:
DATE FINISHED:

LOGGED BY: =

1A RIG: -

ey’

CONTRACTOR: .4 4

Beca Carter Hollings & Ferner

.Ph: (07) 578-0896

3600000/30/GENERAL/FORMS
T1:3622-MOH02D01.00C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
Page 1




RECORD OF BOREHOLE Sheet | of BH o
JOB NAME: Qopynr s oy D ,;..L{;,&U;ﬁ,ﬁ_r.n & Location LoD ... @ s
. ~i ' .
b2~ oo
CLIENT: £ gmes : Jd T
,‘ Coords:
JOBNO.: g2mo 329 /=i Elev.: Datum:
Strata Sample Field Tests
& - =
= L g 3
=) Description = =
2 | o b 3 g | v g | o
= Q S~ ) N & g = o
A A o o =~ 7SN S O
. [..-\Q\ (’.-»%‘ )':}-“v_{ﬁ.hk-r‘w"" ‘:‘:' PR P ;.7:.‘;.-..‘ ,‘.: :': L7
.2 SO r&n“\aﬁf‘:—eﬁ" :’}x;"!’:..ﬁ (‘-_,a&";:,.e 2;--:,?';:55.5
— 2 e I
b - Tk 3”"‘"\, ;_:_‘& :Sf’w q_ SETET e »x;wm@ zz’w:
o T I R
n (I B ey bz ;
; V"X garé LNk At Snetten S F‘-?—Ff; 57 ’3:?{":;
= i T Al T £ b:“"‘;;”\ﬁ ﬁ"ﬂ’,e. & 5;":.4:—:«,; -~ l&f"*f-m #e
2.0 A4m—— L da—b. avew si 531,:} pmed . SAHD, o
’ '1 O arawst *
i o F b~ g,
T A
. OBSERVATIONS:. _ SAMPLES FIELD TESTS
' *  Small disturbed sample SPT = Standard penetration Test
+» Large disturbed sample . (blows/ 150mm, N=blows/300mm)
= ‘ undisturbed core sample C= C&k;es)ion as mesured direct with shear
. vane a
1 SPT Split spoon sample CR = Remoulded C
: CC = Corrected Reading, (kPa)
PILCON VANE Dial Na.
DATESTARTED: 5/ 2/o% CORE DIA: RIG:
DATE FINISHED: LOGGEDBY: Y. 3 4 CONTRACTOR: & &

Beca Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/80/GENERAL/FORMS
T1:3622-MOH02D01.00C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
Page 1



RECORD OF BOREHOLE Sheet | of | BHL ||
. ~ . B . - : . . : .
JOB NAME: le}"‘%l-‘:;avl, br Stmplbanmk Location le G OHE
17 G oo 5:~:~'~'<.—-« Sere
CLIENT: TG
. ) Coords:
JOBNO.: 9a2m:i3792 790 Elev.: Datum:
Strata Sample | Field Tests
T~
= E g
= . Description 5 . =
& | = . & g, Y g = G
a = & a o B > O -
. 3 o~ 1 g mn
O e, TS DS S
A da_;.-(".’_ : LN fé,’)’lﬁ*: . ﬂ"“n;"‘f-‘ff R
o 65 DGt & refiie 9 e ¥
| & {{?L; Py )= PRy -r;*p:! : et g ‘
> -l (AS‘L-LJ' Beaes e P Y .3 r“ezﬁ | g,lfﬂvl-;’ e'n.:; .S—LQ- J ¥
T ox i pc’r.-:r'"-‘a | rmea T, ADeme &le e
c L g o €FG A
-2 1S O Vit e mmattled Law b gewoy fhd
’ ] i, . x
<t ]%‘j % ArHD// "':—ML{A:} 5“"7’ m@g;?‘; _{F? \«-::‘:l::z
e & 0¥ Gii"g' e 7':’1'5& Svf i?““‘:\; i r[ f-d""l‘:}'_,-"{f&"": "»'-f: &4 ;z:?.)
L Y g e L N
T OEen :
OBSERVATIONS: SAMPLES ~ FIELD TESTS
*  Small disturbed sample SPT = Standard penetration Test
+> Large disturbed samiple (blows/150mm, N=blows/300mm)
€ undisturbed core sample : C = Cohesion as mesured direct with shear
. ) vane (kPa)
l  SPT Split spoon sample CR o Romoulded C
CC = Corrected Reading (kPPa)
PILCON VANE - Dial Nao. :
DATESTARTED: =3/ 3/9%  COREDIA: RIG: -
DATE FINISHED: LOGGED BY: .04 CONTRACTOR: 4

Beca Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/90/GENERAL/FCRMS
T1:3622-MOH02001.00C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
Page 1




RECORD OF BOREHOCLE

Sheet | of BH =

JOB NAME:

i .
B e E Y

: . S D e
CLIENT: ¢
. Coords:
JOBNO. #@mim2% - ooh Elev.: Datum:
Strata Sample | Field Tests
=
= - =
= Descrinti E 3
= escripuon
o, ) - P 5 w w g =
@1 Q| = & S|k | §| 2|9
‘r: T " :‘ LT
Z‘;‘: or@/*s& rV=0—;‘;1t_‘,:r.-" C N :},:,—»-ﬂ' ciy,
I~ “ T free, D el i ~
H d R~ 42 7 e LAy ey L ST an”‘g
. : . - %
B @i - sorme plosde iduy
L0 - A D a een = T SC’"”’" e ola ‘:} y B e
/ 2 f P : B | Evmev o
T - e SV B o
, 30 7
% v . - S §
5 = 1 ’:l"‘:“ = ns—‘ T,. oy e L __
- L = . < o E
OBSERVATIONS: SAMPLES FIELD TESTS
*  Small disturbed sample - SPT = Standard penetration Test
¢ Large disturbed sample (blows/150mm, N=biows/300mm)
€ undisturbed core sample C = Cohesion as mesured direct with shear
. N vane (kPa) .
4 spT Split spoon sample ER = Remoulded C
) CC = Corrected Reading (kPa)

PILCON VANE

Dial No.

DATESTARTED: =%/
DATE FINISHED:

CORE DlA:
LOGGED BY: P f

"RIG:
“CONTRACTOR: 4 i

Beca Carter Hollings & Ferner

Ph: (07) 578-0896

3600000/90/GENERAL/FCRMS
71:3622-MOH02001.00C

BECA CARTER HOLLINGS & FERNER LTD

7 February 2000
Page 1




WET PARTICLE SIZE DISTRIBUTION
- TEST REPORT

¥ Project : _ Rangitaiki Stopbanks

‘Location : . Unknown
Client: . Beca Carter Hollings and Ferner-
F Contractor : - N/A ' '

Sampled by : Beca Carter Hollings and Ferner o tirmarionat
] Date sampled : Unknown | consuiTanTs
Sampling method : Unknown
N Sample description : - Gravelly SAND
J Sample condition Natural State
. Bore hole no : - 14 2 OD T Project No: 25545.04/0TL

' J Depth (m) : 3.4m caai> Lab Ref No: 10138

i : Client Ref No : -

Particle Size Distribution
Size (mm) % Passing | Size (mm) % Passing | Size (mm) % Passing | Size (mm) % Passing
75.00 - 13.20 - 236 92 0.300 15
. 63.00 - v '9.50 100 1.18 76 0.150 2
J 37.50 - 6.70 100 0.600 50 0.075 1
; , 19.00 - 4.75 98 0.425 33 0.063 0
_Sieve Aperture Size (mm)
E 8 ﬁ 8 g g g @ 4 v;. [al] =) L gl wy (=]
e ° = R - = [ S R o v = -
o © [=] (=] o [=3 - o~ - o o —_ —_ [ [ o o~
100 — SE— - e —— — ;
] P ci ! Pk : ;:|Il:! Lo b
» e ' I I (A AR I . o e '
i P TR b i I B
) PO WU B S LT : 5 AN T O O 2 L1 B
R N ; I | I B :
' i ' o f fe 1 . o ' o .
i ‘ e . i ! . 4l Yoo | .
£h 60 Sk -] =i s - - = =i e A i
. E ! . . . ; LS A I Y T E
] ' . . i o . IS I o :
) & L ; L ; LI I BN
1 F ; : b e e
¥ ok ; R : IRER N AR
: ! | ' : I L B 1 g
| i ! T f . N d o1 . . o
il i e R AT | SRR T 1T s N A
¥ I | SR I I l ! Lo
| . A | ; R ok
g v 0.01 0.10 : 1.00 10.00 100.00
: Particle Size (mm)
! meduim I coarse fine J medium 1 coarse fine t medium - 1 . coarse .
§ SILT ' SAND o GRAVEL
. Test method ) : Notes - .
" NZS 4407 : 1991 Test 3.8.1 . History : Natural State
i ) Fraction tested : Whole Soil .
* Dispersant: - Sodiwumn Hexametaphosphate
l- History: . Natural State.
& Date tested : . 16 April 2002 - " Percentage passing finest sieve obtained by difference.
Date reported : ' 16 April 2002 This report may only be reproduced in full. -
%J IANZ Approved Signatory Wiy, S
= . EAY ] All tests reported
) herein have heen
Designation: Laboratory Manager : . performed in accordance
. :) 9 . 5 ,,“mﬁ with the laboratory’s
Date . 16 ‘Aprll -—OO-—_ > {Zporatory scope of accreditatian
CSF 2099 (1/01) : Page8of8
. Opus International Consultants Limited ¢ 278 Chadwick Road o { Telephone +64 7 578 5425
¢ Tauranga Laboratory : PO Box 9057, Greerton . Facsimile +647 578 3382
: . ¢ Tauranga, New Zealand : ¢ WWebsite www.opus.co.nz
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Opus International Consultants Limited
i Hamilton Laboratory
i Quality Management Systems Certifled to 150 5001

PARTICLE SIZE ANALYSIS

TEST REPORT: -
Project : Rangitaiki Stopbanks
Location: Unknown
Client : Beca Carter Hollings and Ferner Ltd
Client/Sample Ref.: - '
Contractor : -
Bore/Test Pit No: BH1 Depth: 0.30 metres ‘ 2950 rermationa
Sampled by : Unknown o Ggu™ CONSULTANTS
Date received : 03/04/02
Sampling method: - Unknown
Samplé condition:  Asreceived Project No: 2-5;5545.04:
Sample description: Light brown silty fine SAND Lab Ref No: _02/323/0()1_,
Solid Particle Density (t/m3): . 2.65  assumed ClientRef: 10138 )
Water Content (as received): - 8.3 % ,
T SieviAnalss  Hydrometer Analysis. "
Sieve Size Passing Sieve Size Passing } Sieve Size Passing | Particle Size Passing ! Particle Size Passing
(mm) (%) i (mm) (%) i (mm) (% (mm) (%) (mm) (%)
63.0 — i 475 99 | 0300 63 0.0541 31 0.0075 | 12
375 - P 236 93 0212 54 0.0389 27 0.0054 8
190 ~ - ¢ 118 88 0.150 48 0.0279 23 0.0038 6
13.2 100 ¢ 0600 |. 79 10.075 36 0.0199 20 | 0.0028 4
95 . 99 0.425 - 71 i 0.063 33 0.0147 17 i 0.0016 4
- Note: "--" denotes sieve not used and/or hydrometer analysis not tested 0.0106 13 :
Sieve Aperture Size (mm)
28 EE5EEE = 2 © oyg 2 o9
100 SR B T I B AR AN R w =
0 b 2oh| M B wtll R
g ¥ it : 3ZE : 4o :
5 70F T T :
é 0y I 4 ‘ : : | S
o SRR e RS
i, é i
2 N T ¢ : R
“ o} T s = z
o | B i I IR R SR AR s
0 b— : :
0.001 0.010 0.100 Particle Size (mm) 1,000 10.000 100.000
fine medium coarse fine medium coarse fine medium coarse very
LAY [ SILT j J SAND ' l GRAVEJ L‘%
Test Methbds ) ) o ) T ¢
Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) . Fraction Tested:Whole soil
Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer)

Date Tested‘: 09/04/02
Date Reported: 10/04/02
IANZ Approved Signatory <7~

Designation :

Date : 10/04/02

¢sf 2100 (3/99)

Senior Civil Engineering Technician ©

pH of suspension : 8.0

This report may only be reproduced in full
20

All tests reported herein
have been performed in
accordance with the

,, 3 laboratory's scope of
fabe ;;':t.:;.:'y accreditation

Page4 of &

i Fox Street
i Private Bag 3057

i Hamilton, New Zealand

{"Telephone +64 7856 2870
| Facsimile +64 78562873
i Websile www.cpus.co.nz




PARTICLE SIZE ANALYSIS

Jroject :
Location:
lient :

_lient/Sample Ref : |

Contfractor :

ore/Test Pit No:

ampled by :

Date received :

TEST REPORT

Rangitaiki Stopbanks
Unknown
Beca Carter Hollings and Ferner Ltd

ampling method :

BH1 Depth: 1.20 metres 2. 858 .
Unknown o uge? rereaTions:
03/04/02 )
Unknown'

ample condition : As received Project No: - 2-55545.04 -
sample description: Light brown sandy SILT Lab Ref No:' 02/326/001
>lid Particle Density (t/ m’): 2,65  assumed Clier_mtil_'\"ef: 10138
Jater Content (as recelved) 38.8 %
.. SieveAnalysis . \ralysis
ieve Size Passing | Sieve Size Passing 5 Sieve Size- Passing |Particle Size| Passing ‘f Particle Size| Passing
(mm) (%) __j (mm) (%) & (mm) (%) (mm) (%) (mm) (%)
63.0 - i 475 100 0.300 100 0.0482 80 0.0074 23
37.5 - ‘ 2.36 100 0.212 -100 0.0350 72 0.0053 16
19.0 - 1.18 100 0.150 99 0.0257 60 0.0037 15
13.2 100 0.600 100 0.075 93 0.0189 48 . 0.0028 10
9.5 100 0.425 100 | 0.063 87 0.0142 37 & 0.0016 8 -
Note: "--" denotes sieve not used and/or hydrometer analysis not tested 0.0102 30 i i
Sieve Aperture Size (mm)
8 EN888 = e w ~ e
i ss S8E83E = S5 9= § o3
: e HRERIEEER
O 7 M M : T
. A T
3 nF ALpa g 1k :
S 60| / : L :
£ 3 : ol : : : o
g ¥ R : T
8 40 F : : : * T ;
£ 0 3 . L . . . . g .
& : Y] : R : : ' : NI :
= 20 f wd i : R R
10 - E — .‘/ : : s : : : |
0 : ! ' : . .
0.001 0.010 0.100 Particle Size (mm) 1.000 10.000 100.000
fine ] medium ] coarse fine | medium r coarse fine medium - ' coarse Lvery
CLAY _ oarse
SILT SAND GRAVEL
t Methods IR |Notes
iwticle Size Analysis: NZS 4402 1986 Test 2 8. 1 (Wet SIEVE) Fraction Tested: Who e soil
wticle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer) pH of suspension : 8.0
ate Tested: 09/04/02
te Reported: 10/04/02 This report may only be reproduced in full
‘m\/" . 20 All tests reported herein
&NZ Approved Swnatory :7(,’, 1{ - TN have been performed in
signation : - Senior Civil Engmeermg T echmczan o . accordance with the
- 4 %\ laboratory's scope of
e 10/04/02 T;t';“;-atory accreditation
2100 (3/99) Page5 of &

i Fox Stree!
i Private Bag 3057

International Consultants Limited

ton Laboratory
ty Management Systems Certdied to 1SO sco1

i Hamilton, New Zealand '

Telﬂphone +64 7 856 2870
: | Facsimile +64 7 856 2873
i Website www.opus.co.nz






" PARTICLE SIZE ANALYSIS

TEST REPORT
Project: - -  Rangitaiki Stopbanks
Location: Unknown
Client : - Beca Carter Hollings and Ferner Ltd’
Client/Sample Ref: -
Contractor : - _ . _
Bore/Test Pit No: " BH3 Depth: 0.50 ‘metres
- L INTEARNATIONAL
bampled by Unknown CONSULTANTS
Date received : = - 03/04/02
. Sampling method:  Unknown ‘ ,
hl Sample condition : As received Project No:  2-55545.04
z _ Sample description: Light brown sandy SILT ‘ - |Lab Ref No: 02/326/001
‘Solid Particle Density (t/ms): : 2.65 assumed . Cuént Ref: 10138
7 Water Content (as.received): 10.4 % _ .
g _ _ _ Sieve Analysis : . * Hydrometer Analysis .
Sieve Size. Passing - Sieve Size Passing * Sieve Size Passing | Particle Size| Passing | Particle Size| Passing
1] (mm) (%) {mm) o) (mm) (%) (mm) (%) ' (mm) (Vo)
4 63.0 - b 475 100 . 0300 97 0.0515 52 : 00075 |- 14
375 - s 2.36 100 : 0.212 9% . 0.0375 44 T 0.0053 12
i 19.0 - 0 1.18 99 v 0.150 91 .0.0273 35 0.0038 8
B 13.2 100 L 0.600 9 0075 65 0.0197 29 . 0.0028 6
9.5 100 0.425 98 0.063 56 0.0146 23 + 0.0016 6
q Note: "--" denotes sieve not used and/or hydrometer analysis not tested 0.0105 18 !
i Sieve Aperture Size (mm)
i 100 = = = c & ¢ 3 = i - e = x IS
£ 3 _ ] ' ¥ — ; T :
v ) ilipa R ATt
,, s B : :
2 < o : L L .
i( - .8 70 E : / — .
. 3 ~ i
T sl ol ' . '
i £ 50r T : "
E S w0k // : .
E 30 : : ;
'-g = 20 _t » /—// ' E : : 1
e 10 | s - : :
o £ R ; | b
Q 0.001 © 0.010 0.100 Particle Size (mm) 1,000 . 10.000 100.000
fine I medium coarse fine ‘ medium [ coarse fine medium l coarse Lvery
CLAY - oarse.
a ’ SILT SAND . ) GRAVEL
;E .
Test Methods § ' ’ v . |Notes :
é Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) Fraction Tested:Whole soil
£ - {Particle Size Analvsis: NZS 4402 1986 Test 2.8.4 (Hydrometer) pH of suspension : 8.0
a Date Tested: 09/04/02
v )
Date Reported: 10/04/02 This report may only be reproduced in full
é‘ ‘ . e 20 ¢ All tests reported herein
k IANZ Approved Signatory  -7¢¢—- have been performed in
Designation: Senior Civil Engineering Technician © p  accordance with the
: i ) laboratory's scope of
i Date : . 10/04/02 jaboratery accreditation
csf 2100 (3/99) : : Page 7 Of_)‘ﬁ :
i Opus International Consultants Limited .} Fox Strest v . Telephone +64 7856 2670
. " Hamilton Lzboratory { Private Bag 3057 X { Facsimile +64 7856 2873
i i Qualty Management Sysiems Certiied lo IS0 9¢01 i Hamilton, New Zealand - i Website www.opus.conz

g



DRY DENSITY / WATER CONTENT RELATIONSHIP

Date tested :
Date reported :

"IANZ Approved Signatory

Designation :
Date:
CSF2025 (11/01)

11 April 2002
16 April 2002

PG} [ -
LA 5 A N LUy, NN
o

Laboratory Manager
16 April 2002

iﬂe- Tedind weredned
laboratory

DYNAMIC COMPACTION
Project : Rangitaiki Stopbanks
Location : 3050m TN :
Client: - Beca Carter Hollings and Ferner
Contractor : N/A
Sampled by : Beca Carter Hollings and Ferner
Date sampled : Unknown caniviTANTs
Sampling method : Unknown .
Sample description:  Brown Sandy SILT
-Sample condition : Natural State Project No: - 255545.04/0TL .
Solid density : 2.65 (Assumed) " |Lab Ref No: 10138
‘ Client RefNo: -
R ARV R i . YestResults ., SR e
Maximum dry density 1.48 t/m? Natural water content 4.3 %
Optimum water content 21 % Fraction tested Passing 19mm
Sample D™ . 7 ¢ et 28
Bulk density t/m® 1.439 1.522 1.598 1.744 1.814 1.772
Water content % 4.3 9.3 134 18.5 23.0 27.7
Dry density t/ms . 1.380 1.393 1.409 1.471 1.475 1.388
Sample condition Dry Dry Moist Moist Spongey | Saturated
Loose Loose Hard Hard Water Loss | Water Loss
Peak stress kPa Too Loose 160 | Too Hard | Too Hard 56. 7
Remoulded stre kPa Too Loose 29 Too Hard | Too Hard 20 2
Compaction Curve Shear Stress
2.400 Ny [ T 200 | 5
2.300 > @  Density Curve H Peak i
2.200 o S — — — -0% Air Voids | | 75— ------ Residual [
2100 £ BSOS S T A S N e dirYoids 150 ,
N . - — - - = -10% Air Voids |
o, 2.000 - =
E ~ S~L 125
< 1,900 T g
%‘ 1.800 =t N =< $100
%1.700 T - = o v & s
F1.600 . R
1.500 : ' e 50 \
1400 je=—= € b= = T 25 \ ;
o} 1
1.300 \ |
1.200 _ 0 ~
4 6 8 12 14 16 18 20 _ 22 24 26 28 0 10 20 30
Water Content % Water Content %
TestMethods - - . ¢ e L enE
Compaction NZS 4402 : 1986 Test 4.1.1 _
Shear Strength using Pilcon Shear Vane, in house method TRL 1/84

. All tests reparted

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

Page?2 of 8

Opus International Consultants Limited

i Tauranga Laboratory .

| 278 Chadwick Road
¢ PO Box 9057, Greerion
i Tauranga, New Zealand -

i Telephone +64 7 578 5425
i Facsimile +64 7578 3382
i Website www.opus.co.nz
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DRY DENSITY / WATER CONTENT RELATIONSHIP

DYNAMIC COMPACTION

Project :
Location :
Client :
Contractor :
Sampled by :

Rangitaiki Stopbanks

raE o

3400m

N/A

Beca Carter Hollings and Ferner

Beca Carter Hollings and Fermer

INTERNATIONAL

Date sampled : Unknown CONSULTANTS
Sampling method : Unknown ,
Sample description: = Brown Sandy SILT }
Sample condition : Natural State Project No : 255545.04/0TL
Solid density : 2.65 (Assumed) Lab Ref No: 10138
Client Ref No: -
. A . o TestResults ~ . R
Maximum dry density 1.17  t/md Natural water content 144 %
Optimum water content o 32 % Fraction tested Whole Soil
Sample ID _ _Natural | 19 24 29 - 34 39 | 4
Bulk density t/m3 1.269 1.363 - 1.404 1.466 1.547 1.522 1.502
Water content % 14.4 20.8 24.2 28.3 32.7 - 375 41.5
|Dry density t/m?3 1.110 1.128 1.130 1.143 1.165 1.107 1.061
. |Sample condition Dry Very Hard | Very Hard | Very Hard Hard Spongy Spongy
: Hard - N Water Loss | Water Loss | Water Loss
Peak stress kPa Too Hard | Too Hard { Too Hard | Too Hard | Too Hard 55 22
Remoulded stre kPa Too Hard | Too Hard | Too Hard | Too Hard | Too Hard 13 5
Compaction Curve ' Shear Stress ,
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Test Methods - Notes . L S
{Compaction NZS 4402 : 1986 Test 4.1.1 B This report may only be reproduced in full.
Shear Strength using Pilcon Shear Vane, in house method TRL 1/84 . .

Date tested :
Date reported :

IANZ Approved Signatory

11 April 2002
16 April 2002

- -
h’\t T (rf):fL_»—~
»

herein

Alf tests reparted

have been

performed in accordance
'
5,;,,, estand acereomed with the laboratory. s
lzboratory scope of accreditation

Designation : ~ Laboratory Manager

Date : 16 April 2002 :

CSF 2025 (11/01) : Page 3 0of 8
{ 278 Chadwick Road i Telephone +64 7578 5425

i Opus International Consultants Limited
i Tauranga Laboratory

i PO Box 9057, Greerton
i Tauranga, New Zealand

! Facsimile +647 578 3382
i Website www.0pus.co.nz
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BORE HOLE LOG BORE HOLE NO: BH 2

PROJECT: RANGITAIKI STOPBANK INVESTIGATION LOCATION : Top of Stopb_ank ) PROJECT NO: 2-85030.01
RL GROUND(m): CO - ORDINATES : ) LAB REF NQ: 000TC
DATUM{m): . .
CORE DESCRIPTION Depth ROCK DEFECTS / COMMENTS :
Rock or Soil Type, {m) Graphic Joints, bedding, seams, shear and crush Zones Water Shear SPT
Colour, Swength, Struclure, Particle Size, Weathering Log ’ Level Strength Values
Lithologw=al Features, (bedding, foliation, texture, minaralogy, elc} ’ (Date) (kPa)
Topsoil 0.05 0.0 ———
Light brown silty fine SAND, medium dense, dry, [FILL] 05 b - .
' s My
-1.0 ._‘ -,
¥
. . . 1.50 b
Light brown silty medium SAND, medium dense, dry, some i v
. gravel up to 10mm dia. [FIL.L] .
20 ¢ .‘ [
. ; l~ [
(2.5 - 3.0m some concrete rubble, coal and organics) 251 LY
300 | aob <7 .
Greyish brown SILT, fimn, moist : 3.10 - RN '
Grayish brown medium SAND, medium dense maist 3.20 o
a5k o
Ve
Greyish brown silty fine SAND, pumiceous, medium dense,
moist, current bedded’
v : : 510 |
Dark grey fine sandy SILT, firm, moist . '5.30
- Greyish brown silty medium SAND, medium dense, wet Water Table 5.8m{ 25/11/98
. . %
- 6.30
Greyish brown silly fine SAND, medium dense, wet
. 6.80
Greyish brown silty medium to coarse SAND, loose to medium . g0 f -
dense, wet to saturated, current bedded, some pumice gravel 4.
up to Smm diameter ‘ E E L.
515F .. °
e s
o ‘.
80 F 40
.85 t s
SRy
. 9.20 00 f 4
EOB - (Nil Core Recaver in Running Sands) =
95 k
-10.0 F
105 |
110 f
115 b
b
1120 F
-125 |
-13.0 s
\135 ¢
140
145 |
L
-15.0
e ‘_' — [Driling Method: Hollow Stem Anger (100mm ID)
" Perry Dn.lhng Tauranga Office Sampling Method: Continuos Wire Line Split Spoon Sampling
Fator : G Wright 13 McLean Street (750mm long x 75mm diameter)
Fini Ed 1 25/11/98 PO Box 846
sooned 1 25/11/98° Tauranga, New Zealand Checked Date
Ph: +64 7 578 2089 Logged by: M Bunt MB ~_25/11/98
INTEANATIONAL CONSULTANTS Fax: +64 7 576 2086 Drawnby: M But M8 3'0/11/98




BORE HOLE LOG [BORE HoLE NoO: BH 3
PROJECT: RANGITAIKI STOPBANK INVESTIGATIONLOCATION :  Top of Stopbank PROJECT NO: 2-83030.01
RL GROUND(m): : -CO - ORDINATES : LLAB REF NO: 000TC
DATUM (m) : '
CORE DESCRIPTION Depth . : ROCK DEFECTS / COMMENTS
Aock or Soil Type, {m) Graphic Joints, bedding, seams, shear and crush Zores Water Shear SPT
Colour, Strength, Structure, Particle Size, Wealhering Log tevel Strength Values
Lithological Features, (bedding, foliatlon, texture, mineralogy, etc) {Date) (kPa)
TOpéDi‘ 0.10 0.0 Ao
X, .
: 05 F 7 .
Light brown silty fine SAND, medium dense, dry, [FILL] N Y.‘
g0 ¥ f _
_ 1.40 R
Light brown silty GRAVEL, dense, dry, upto 55mm dia. [FILL] | 1.50 ~1 57
S v
Light brown silty fine SAND, medium dense, dry, [FILL) - ‘ ox,
2.00 —
Brown silty medium SAND, medium dense, dry, some coal : o ¥
gravel up to 15mm diameter, paint flakes and organics [FiLL] 2.40 N P ey .
- RE5F > T e
. LR 4N
Light brown siity fine SAND, pumiceous, medium dense, x !
moist 3.00 e
Dark brown organic SILT, firm, moist, some gravel up to V‘k“;\x
20mm diameter : 3.30
EOB - (Refusal on Rubble) 35}
-40 }
}
45t
5.0
55 ¢
.
[
6.0
-5
7.0
E
575
g
°
80 }
45
9.0 |
L
-85 F
-100 |
- -105 ¢
[
4110 b
-5 b
120
125 |
-130 }
i 135 f
s
[
140 F
a5 |
9
-15.0
“Orier - . Drilling Method: Hollow Stem Auger {100mm D)
Dp T Perry Driliing Tauranga Office Sampling Method: Continuos Wire Line Split Spoon Sampling
§‘_3fa'0r : G Wright 13 McLean Street (750mm iong x 75mm diameter)
ﬁ:'?Ed: 25/11/98 PO Box 646 ‘
-ished : 25/11/98 Tauranga, New Zeatand Checked | Date
‘ Ph: +6475782089  {Logged by: — MBunt M8 25/11/98
Fax; +64 7 578 2086 Drawn by : M Burt MB 30/11/98
INTERNATSONAL CONSULTANTS T




LBORE HOLE NO:

BORE HOLE LOG BH 4
PROJECT: RANGITAIKI STOPBANK INVESTIGATIONLOCATION : Base of Stopbank P.ROJECT MNO: 2-89030.01
RL GROUND{m) : CO - ORDINATES : ' LAB REF NO: 000TC
DATUM (m) : : :
CORE DESCRIPTION Depth ROCK DEFECTS / COMMENTS
Rock or Soil Type, . {m) Graphic Joints, bedding. seams, shear and crush Zones Waler Shear SPT
Colour, Strength, Structure, Particle Size, Weathering Log- ’ Level Strength Values
Lithological Fealurss, (bedding, faliation, lexture, mineralogy, etc) {Date) (kPa)
4
Topsoil .
0.30 vy
Greyish brown silly fine SAND, pumiceous, medium dznse, ' . T
moist, cutrent bedded 0.80 05 f.- . %*
Greyish brown SILT, firm, moist, non plastic, current bedded Y e
1.20 * ¥
¥
< ¥
Greyish brown silty fine SAND, pumiceous, medium dense, ot
moist to wat, current bedded . .
2.20
Greyish brown medium SAND, medium dense, wet,
current bedded 2.40
Greyish brown silty fine SAND, medium dense, wel,
current bedded : 2.70 Water Table 2.7m] 25/11/98
Light grey silty fine to medium SAND, pumiceoﬁs. loose,
salurated, current bedded, some pumice gravel up to 20mm
diameter P
wf. &
470 | o A
Light grey silty fine SAND, pumiceous, very dense, wet 4.80 .,.',,
EOB -( Losing Core) =
50 b
55 F
-6.0
6.5
7.0 }
E
£.95 p
&
o
8.0 b
-85 }
20t
-85 b
100 F
=105 F
<110 ¥
1.5 |
-12.0 [
-125 }
1130
4135 |
-140
145 }
-15.0 . .
Orilling Method: Hollow Stem Auger (100mm 1D}
Tauranga Office Sampling Method: Continuos Wire Line Split Spoon Sampling
13 Mcl.ean Street (750mm long x 75mm diameter)
PO Box 646
Tauranga, New Zealand . Checked Date
Ph: +64 7 578 2089 Logged by: M Burt MB 25/11/98
I NTERNATIONAL CONSULTANTS Fax: +64 7 578 2086 Drawn by : M Burt MB 30/11/98




BORE HOLE LOG -|BORE HOLE NO: BH 5
PROJECT: RANGITAIKI STOPBANK INVESTIGATIONLOCATION :  Top of Stopbank PROJECT NO: 2-83030.01
RL GROUND(m) : CO - ORDINATES : LAB REF NO: 000TC
DATUM (m):
CORE DESCRIPTION Depih ROCK DEFECTS / COMMENTS _
Rack or Soi Tyze, (m) Graphic Joints, bedding, seams, shear and crush Zonas Water Shear SPT
Colaur, Strengtn, Structure, Particle Sizs, Wealhering Log Level Strength Values
Lithologlcal Features, (bedding, foliation, texture, mineralogy, eic) (Date) kPa)
Topsoil 0.10
Light brown sandy SILT, firm, moist, some orga'nics [FILL}
0.90
Light brown sitty medium SAND, pumiczous, loose, moist i
[FILL]
1.30
Light brown silty fine SAND, pumiceous, medium dense,
moist, [FILL]
. 3.10
Light brown silty fine SAND, pumiceous, medium dense,
moist, some organics and coal grave! [Old Topsoil Layer?} 3.30
Greyish brown silty fine SAND, medium dense, moist,
current bedded
3.90 [ » .
Greyish brown fine sandy SILT, firn, moist, current bedded 4.00 E
. %
A5 .
i <0,
Greyish brown silty fine SAND, pumiceous, medium dense, . X
moist, cutrent bedded, some iron staining ' 50 b .zf g
Becoming more medium grained and loose with depth F .,
3 P N
S5 F.C ..
. 5.60 TV
Black fiberous PEAT, firm, moist 5.80 —
Grey fine SAND, loose to medium dense, wet 5.90 . -, Water Table 6.0m| 26/11/98 -
65 E .7
. aob -7
Greyish brown medium to coarse SAND, loose, saturated, E \
current bedded £75 ¢ N
. g .-
8.0 }
.5.5. b e
90 F. ot
i 9.30 %5 |
- EOB - {Nil Core Recovery in Running Sands)
100 }
-10.5 9
-11.0 b
-5 b
[
-12.0
-125 |
130
13 £
-40 }
145
!
-15.0

Drilier : Pesry Drilling
- Operator : G wright
Started : 26/11/98
Finished : 26/11/98

INTEANATIONAL CONSULTANTS

Drilling Method:
Tauranga Office Sampling Method:
13 McLean Street

PO Box 646

Hollow Stem Augsr (100mm 1D}
Continuos Wire Line Split Spoon
(750mm long x 75mm diameter)

Sampling

Tauranga, New Zealand Checked Date
Ph: +64 7 578 20839 Logoed by: M Burt ~_MB 26/11/98
Fax: +64 7 578 2086 Drawn by : M Bur MB 30/11/98




‘BORE HOLE LOG e 1BORE HOLE NO: BH 6
PROJECT: RANGITAIKI STOPBANK INVESTIGATIONLOCATION :  Base of Stopbank PROJECT NO: 2-89030.01
RL GROUND(m): : CO - ORDINATES : LAB REF NO: 000TC
DATUM (m):
CORE DESCRIPTION Depth _ ROCK DEFECTS / COMMENTS
Rock or Soil Type , : (m) Graphic Joints, bedding, seams, shear and crush Zones Water Shear SPT
Colour, Strength, Structure, Particle Size, Wealhering Log Level Strength Values
Lithological Fealures, (bedding, foliation, texture, miheralogy, etc) (Date) (kPa)
Topsoil . i 0.10
: Light brown fine sandy SILT, pumiceous, firm, moist,
H current bedded 0.80
Light brown silty fine to medium SAND, loose, moist,
current bedded 1.10
Greyish brown silty fine SAND, pumiceous, medium dense,
moist, some iron staining, current bedded 1.50
Light brown fine to medium SAND, pumiceous, ioose to _' o
medium dense, moist, current bedded 20F-. 2,
2.50 S
e T )( R
Greyish brown silty fine to medium SAND, foose to medium 4 ‘ .
dense, moist, pumiceous, current bedded, minor iron s0f Water Table 3.0m{ _26/11/98
staining 3.30 i SArs
a5l .
r . -
- A
40 2 -
Greyish brown medium to coarse SAND; loose to medium C a5k -
' dense, wel, pumiceous, current bedded, minor iron
staining, some pumice grave! up to 5Smm dia. 4 A -
-5.0 o
- A
. 4 ]
seo | SSpoi : g
‘ . % - SPT5.50 - 5.95m : 8//11/18 (N=20)].
Grey silty very fine SAND, pumiceous, very dense, wet - . 60 F 5" o s
x o SPT 5.95 - 6.40m ' 7/110/13 (N=23)
6.40 - -
EOB - (Auger Refusal) 65 b
7.0
€
75}
g
o
8.0 }
-85
9.0 p
95 }
-10.0 t
=105 t
-11.0
15}
120 f
125 b
-13.0 ¢+
-13.5 s
-14.0 b
<145 F
-15.0
: - Drilling Method: Hollow Stem Auger (100mm ID)
Tauranga Office Sampling Method: Continuos Wire Line Spiit Spoon Sampling
13 Mclean Street - (750mm long x 75mm diameler)
PO Box 646
Tauranga, New Zealand : Checked Date
Ph: +64 7 578 2089 Logged by : M Burt MB | 26/11/98
INTERNATIONAL CONSULTANTS Fax: +64 7 578 2086 DOrawn by : : M Bunt B 30/11/98




BORE HOLE LOG [BORE HOLE NO: BH 7
PROJECT: RANGITAIKI STOPBANK INVESTIGATIONLOCATION : Base of Stopbank PROJECT NO: 2-83030.01
RL GROUND(m) :. CO - ORDINATES : . LAB REF NO: 000TC
DATUM (m) : : . ]
CORE DESCRIPTION Depth . ROCK DEFECTS / COMMENTS .
Rock or Soil Typa, - (m) Graphic Joints, bedding, seams, shear and crush Zones Water Shear SPT
. Colour, Strength, Structure, Particle Size, Weathering Log . Level Strength Values
. Lithological Fealures, (bedding, foliation, lexiure; mineralogy, elc) ) (Date) {kPa}
Topsoll 0.10 e X ‘y
Brown fine sandy SILT, firm. moist, current bedded 0.40 a-;
s ) . ’ 05 b o
‘ Greyish brown SILT, firm, moist, minor sand, current bedded X x
I 1.00 XA,
T
¥,
£ . T . : REN X4
Greyish brown silty fine SAND, pumiceous, dense, moist, . ‘:
}’ current bedded, some thin 10 - 20mm silt layers . ‘( .
20 b
- v .
g st ok,
I v
: EY RS Water Table 3.0m | 26/11/88
3.20 i '
Dark grey silty fine SAND, dense, moist, current bedded . | 3.30 S
. 3.5
LOST CORE
40 FT
Light grey medium to coarse SAND, loose to medium dense, | .
pumiceous, current bedded a5 [ -
4.70 it .
Brown medium to coarse SAND, medium dense (o dense, 5.0 E ‘A
pumiceous, current bedded, minor gravel up to 5mm dia. : RECH
P
5.50 - [
Light greyish brown gravelly SAND, dense, saturated, a-
curent bedded, pumice gravel up {o 20mm dia. 60 |- ;v
6.50 A
e 4.0
>" 1
. N
Light grey fine sandy SILT, very dense, wet, current bedded, 70 b Y,
some gravel up to 5mm dia. ’ ~
T (7
750 | £ dsf X2
EOB - (Relusal) &
3
8.0 |
-BS }
.80 ¢
95 b
s
-10.0
-105 b
110 b
15 b
<120 ¢
s
125 |
-13.0 |
-135 b
-140 }
145 ¢
15.0 L
(S ———
. ; Drilling Method: Hollow Stem Auger (100mm (D)
Orifier : Perry Drilting Tauranga Office Sampling Method: ) Continuos Wire Line Split Spoon Sampling
Operator : G Wright | 13 McLean Street ) (750mm long x 75mm diameter)
‘alﬂed 1 26/11/98 PO Box 646
Finished : 26/11/98 Tauranga, New Zealand - ] Checked Date
: Ph: +64 7 578 2089 Logged by: M Burt MB 26/11/98
——— INTERNATIONAL CONSULTANTS Fax: +64 7 576 2086 Drawn by : M Burt - MB 30/11/98




BORE HOLE LOG . . |BORE HOLE NO: "BH8
PROJECT: RANGITAIKI STOPBANK INVESTIGATIONLOCATION :  Base of Stopbank PROJECT NO: 2-83030.01
RL GROUN_D(m) : CO - ORDINATES : LAB REF NO: 000TC
DATUM (m) :
CORE DESCRIPTION , Depth ROCK DEFECTS / COMMENTS :
Rock or Soil Type , : 1 (m) Graphic Joints, bedding, seams, shear and crush Zones Water Shear SPT :
Colour, Strength, Structure, Particle Size, Wealhering : Log Level Strength ‘Values
Lithological Features, (bedding, foliation, texture, mineralogy, etc) _ : (Date) (kPa)
Topsdil 0.10 0.0 .
- X ’ .
Light brown silty fine SAND, pumiceous, medium dense, dry, 05 F oy /
current bedded 0.70 — ) g
Greyish brown fine sandy SILT, firm, moist, current bedded, TR : o
non plastic : 1.10 L AR ik
Brown medium SAND, loose, moist _ 1.20 7 o -
RY-3 AN
Greyish brown silty fine SAND, medium dense, moist, - T
pumiceous, current bedded 1.80 -
20fF A -
) Water Table 2.2m] 26/11/98
25F 7 .
Greyish brown silty medium to coarse SAND, loose to a0 b 4 5 : . . . g
mediurn dense, pumiceous, wet o saturated, current bedded, . o .
some pumice gravel up to Smm dia,
35 F
"\
-4.0 B
2
45 2
: 500 |- N . s
Light grey silly fine SAND, pumniceous, very dense, wet, minor RE 2 - 2 SPT 4.75 - 5.20m © . 6/13/22(N=35) v
" pumice gravel up to 10mm dia. 5.20 LA
. EOB - (Auger Refusal) ss |
-6.0 | "
65 [ :
7.0 _.;
E |
£75 f L
g™~ f
o
8o | .
85 F
9.0 | .
a5 |
100 |
-105 :
i
110 |
REE- S
120 f
-12.5 |
!
130 |
-13.5 ! . ,
-14.0 | ’
{
145
50
Drilling Method: Hallow Stemn Auger (100mm D)
Tauranga Office . Sampling Method: Continuos Wire Line Spiit Spaon Sampling
13 McLean Street ) (750mm long x 75mm diameter)
PO Box 646 .
Tauranga, New Zealand ] Checked Date
Ph: +64 7578 2089 ~ jLogged by: M Burt MB 26/11/98
Fax: +64 7 578 2086 - Drawn by : M Bunt MB 30/11/98
INTERNATIONAL CONSULTANTS: - —




Project :- Rangitiaki Stopbanks Structural Assessmeht.

Location : v
Client : - Opus International Consultants Tauranga

" Contractor: N/A _ :
Sampled by : M. Burt - ' INTERNATIONAL
Date sampled : Nov-98 comERtTaNTy

Sampling method : Bagged samples.
Sample condition: As received
Date received : = 08/12/98

S#2 "~ S#3 S#4
See Result | BH4(1.2-2.2)| BH2(6.8-9.2)| BH7(6.5-7.5)
136.7 '134.7 32.5 135.0
E) 70.8 70.63 203.31 70.75
B 822.93 691.23 1681.6 788.45
25.2 38.2 45.1 56.2
1.53 1.31 1.60 1.49
1.22 0.95 1.10 0.95
3 36.4 50.23 |Saturated 59.4
[;\ NZ Std Comp} Med Dense | Med Dense | Very Dense

CP=Cell Pressure; BP=Saturation Backpressurd
_(@'3_= Effective confining pressure Jepthi{m kP2 n) -(1m/s)
Target Pb=1.57 t/m°> CP= 650 kPa S#1 20 2.48 x 10
by NZ Std Compaction. BP= 500 kPa BH 1(0.7-2.9m) + 50 ' 2.76 x 10
Achieved 97.7% at test. 's= 150 kPa |BH 2 (1.5-3.0m) mixed 1:1| 100 2.60 x 10°
Compacted to estimated CP= 750kPa S#2 20 : 1.29 x 10°
“"Medium Dense” for test BP= 600 kPa BH 4 (1.2-2.2m) 50 124 x 10°
(Water loss when compacted) ¢'3= 150 kPa ] 100 8.86 x 10
: Tested in Laboratory Permeability Apparatus - S#3 : 2 1.51 x 10"
g Compacted to estimated ot d b, A BH 2 (6.8-9.2m) - -4 1.44 x 107+
£ |"Medium Dense”for test. : ‘ ' Out flow 10 8.80 x 10°
‘ (Water loss when compacted) ‘ dirty. - 20 5.93 x 107
Compacted to estimated CP= 650 kPa S#4 - 20 » 3.16x107 -
“"Very Dense” for test. BR= 500 kPa BH 7 (6.5-7.5m| 50 2.42 x 107
(Water loss when compacted) ©'s= 150 kPa ' 100 1.92 x 107
:‘Test Method. - , N
Permeability Test: ~ Works Central Laboratories Report 2-82 For S#1,2 & 4 - Tested in Triaxial apparatus
Based on: Bishop & Henkel 1969-The Triaxial Test. 1 kPa=10cm eff. Head (e.g. 10 kPa=100 cm)
Lab Perm Apparatus: In House Method. For S# 3 -Tested in Lab Perm apparatus.
Water Content : NZS 4402 : 1986 Test 2.1° ~|For S#3 - Flow slowing at higher heads
' due to fines flushing to top of sample.
Date tested : 10/12/98 ' '
Date reported : 11/12/98

Signatory : ////74' :

Designation : Senior Civil Engineering Technician

Date : 11/12/98 L |
1A 2425 (8/98) ‘ N Page 1 of 1
i Opus International Consultants Limited  { Fox Street i Telephone: +64 7 856 2870 { Formerly Works
{Hamilton Laboratory i Private Bag 3057 i Facsimile: +64 7 856 2873 Cons.ullanc.y .
E:Qvah'ryMamagemem Systems Certified 1o 150 8001 § Hamilton, New Zealand Web site: www.opus.co.nz i Services Limited



Project :
Location :
Client :

Client/Sample Ref :

Contractor :
Bore No:

Sampled by :
Date received :
Sampling method :

Sample condition : -
- Sample description :

Rangitaiki Stopbank Investigation

Whakatane

Opus Tauranga

5

BH1

M Burt
8-Dec-98
Drilling .
As received

Grey1sh brown sﬂty fine SAND medium dense

Solid Particle Density (t/m’):

Depth: 0.7 - 2.9 metres

INTERNATIONAL
CONSULTANTS

Water Content (as received): 26.8 % '
Sieve Size Passing Sieve Size Passmg Sieve Size Passing - | Particle Size Passmg Particle Size| Passing
{mm) (%) ~ (mm) (%) (mm) (%) (mm) (%) (mm) (%)
63.0 - 4.75 100 0.300 .92 -- -- - --
37.5 - 2.36 100 0.212 89 - -- - -
19.0 - 1.18 98 0.150 83 - - - --
13.2 - 0.600 95 0.075 61 - - - -
95 - 0.425. 93 0.063 55 - -- - --
Note: "--" denotes sieve not used and/or hydrométer analysis not tested -~ -
- Sieve Aperture Size (mm)
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CLAY COATSE]
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Test Metho 5::5. - =S i
Particle Size Analys1s NZS 4402 1986 Test 2 8 1 (Wet Sleve) Fraction Tested:Whole sample
Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer)
Date Tested: 09/12/98 Sampling is not covered by IANZ Accreditation
Date Reported: TV VAR This report may only be reproduced in full
_ . 20 All tests reported herein
IANZ Approved Slgnatory /ﬂ have been performed In
Desi L — o ey o accordance with the
esignation : TecArcata * 5 laboratory's scope of
Date.: /(/ r2/? ] li:;-::’;twy accreditation
’ ' Page tof »
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PARTICLE SIZE ANALYSIS il oy

Project : Rangitaiki Stopbank Investigation
Location : Whakatane '
Client: Opus Tauranga

Client/Sample Ref: 7
Contractor :

‘Bore No: BH2 Depth: 1.5 - 3.0 metres -
Sampled by : M Burt ' FNTERNATION AL
. . ) CONSULTANTS
Date received : 8-Dec-98
Sampling method :  Drilling - _
Sample condition:  ‘As received Project No: 28903101
Sample description: Light brown silty medium SAND, medium dense Lab Ref No: .798/3897/001
Solid Particle Density (t/ rr_13): o . ClientRef:  Q00HL .
Water Content (as received): . 265 %
i SievéAnalysis . ok Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing |} Particle Size| Passing ¢ Particle Size{ Passing
(mm) (%) (mm) (%) | (mm) (%) (mm) (%) (mm) (%)
63.0 . - 4.75 100 . 0300 92 -~ - - -
37.5 - 2.36 99 0.212 87 - ) -- - -
19.0 : -~ 1.18 98 0.150 78 -- - - ’ -
13.2 - 0.600 96 0.075 53 -- -- - : -
9.5 - 0.425 94 0.063 46 -~ - -- -
Note: “—-" denotes sieve not used and/or hydrometer analysis not tested - - '
Sieve Aperture Size (mm)
28 28898 = 83 & o33 op o3
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0.001 0.010 0.100 Particle Size (mm) 1.000 10.000 100.000
CLAY fine ] medium I cc;arse fine ] meduim coarse fine | medipm_l coarse LV:Z
SILT SAND - . GRAVEL
Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Siéve) Fraction Tested:Whole sample
B Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer)
Date Tested: 09/12/98 Sampling is not covered by IANZ Accreditation
Date Reported: 1o frr/at® " This report may only be reproduced in full
. : g 20 All tests reported herein
i IANZ Approved Signatory ' have heen performed In
= . L ok accordance with the
DESIgnahon . Tecbs fo o . laboratory's scope of
Date: Y / t/ Q8 li-;:;;;?:ry accreditation .
esf 2100 (11/98) Page 1of1
i Opus International Consultants Limited i Fox Street ‘ i Telephone: +64 7 856 2870 ' i Formerly Works
{ Hamilton Laboratory i Private Bag 3057 : i Facsimile: +64 7 856 2873 i Consultancy

 Quality Management Systems Certified to 1SO 9001 - Hamilton, New Zealand i Web site: www.opus.co.nz " i Services Limited



PARTICLE SIZE ANALYSIS © 7+ =

TEST REPORT -
i' Project : Rangitaiki Stopbank Investigation
, Location : Whakatane '
Client : Opus Tauranga
Client/Sample Ref: 8
Contractor : _
Bore No: BH2 Depth: 3.2 - 5.1 metres
Sarmpled by M Burt e
Date received : 8-Dec-98
Sampling method:  Drilling :
Sample condition:  As received : ProjectNo:  289031.01
; -Sample description: Greyish brown silty fine SAND, medium dense Lab Ref No: 98/389/001
Solid Particle Density (t/m”): ' ClientRef: 000HL
? " Water Content (as received): 400 %
gﬁ’ L ~ Sieve Analysis _ -} ~ Hydrometer Analysis B
z Sieve Size Passing § Sieve Size Passing | Sieve Size. Passing |Particle Size| Passing fiParh’cle Size| Passing
(mm) (%) __i__(mm) (%) (mm) (%) (mm) %) I (mm) (%)
1 63.0 ~ % 47 - 0.300 99 ~ - = -
37.5 - i 236 100 ¢ 0212 98 - - - -
19.0 - & 118 100 ¢ 0150 93 - - - -
13.2 - 50600 100 - 0075 68 - - - -
9.5 - i 0425 100 | 0063 58 - - -
Note: "--" denotes sieve not used and/or hydrometer analysis not tested -- -
Sieve Aperture Size (mm)
2 25888 = & & 233 % g
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0.001 0.010 0.100 Particle Size (mm) 1.000 10.000 100.000
CLAY fine ] medium ] coarse fine ] medux.m l coarse fine J medium [ coarse L::Ze
SILT SAND GRAVEL
Test Methods Notes . L
Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) Fraction Tested:Whole sample
|Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer)
Date Tested: 09/12/98 Sampling is not covered by IANZ Accreditation
Date Reported: 1o f12/2¥ This report may only be reproduced in full
) ‘ 20 All tests reported herein
TANZ Approved Signatory ’ have been performed in
Designation : it cacv o - o fO) iooordanes witnine
i 2
Date_: 1 ,/ t2/ Q¢ gla;::—;::‘ry accreditation
Page tof !
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Project: - | Rangitaiki Stopbank Investigation

Location : Whakatane
Client : ' Opus Tauranga

Client/Sample Ref: 9
Contractor : , :
Bore No: BH2 "~ Depth: 6.8 - 9.2 metres

Sampledby: . M Burt ’ ) INTERNATIONAL
CONSULTANTS
Date received : 8-Dec-98

Sampling method :  Drilling

Sample condition:  As received
Sample description: Greyish brown silty medium - coarse SAND
Solid Particle Density (t/m?): o
Water Content (as received): ' 45.1 % ’
Sieve Size | ‘Passing | Sieve Size -Passing Sieve Size Passing | Particle Size Passihg i Particle Size| Passing
(mm) (%) (mm) (%) (mm) (%) (mm) | (%) | (mm) (%)
63.0 - 4.75 100 0.300 28 - - ' -- -
37.5 - 2.36 98 = - 0.212 14 - - - -
19.0 - 1.18 92 0.150 9 - - - --
13.2 s 0.600° .69 0.075 '3 - T - -
9.5 100 0.425 47 . 0.063 3 - - - ' -
Note: "--" denotes sieve not used and/or hydrometer analysis not tested - - ]
Sieve Aperture Size (mm)
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SILT SAND GRAVEL
tMethods™ o o RIS
Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) |Fraction Tested:Whole sample
Particle Size Analysis: NZS 44021986 Test 2.8.4 (Hydrometer) ' '
Date Tested: 09/12/98 Sampling is not covered by IANZ Accreditation
Date Reported: 1oftr (< ® This report may only be reproduced in full
: ) " 20 i All tests reported herein
-IANZ Approved Signatory have been performed in
Desienation : — . : o accordance with the
gnauaon : | Ty f "D . iaboratory's scope of
Date : : o / ‘ L/ QF . lr;;»:;_-:ézury accreditation
£2100 (11/98) ' , . Page t1of 1
Pus International Consultants Limited i Fox Street : i Telephone: +64 7 856 2870 i Formerly Works
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PARTICLE SIZE ANALYSIS

Date Tested: 09/12/98

Date Reported: lofin (&

g

T e A e

1njrz /¥

IANZ Approved Signatory
Designation :
Date :

12100 11/98)

TEST REPORT
f Project : Rangitaiki Stopbank Investigation
: Location: ‘Whakatane
Client : . Opus Tauranga
Client/Sample Ref: 10 '
Contractor :
Bore No: - BH4 Depth: 1.2 - 2.2 metres
- Sampled by : M Burt INTERNATIONAL
Date received : 8-Dec-98
Sampling method :  Drilling
Sample condition:  As received Project No:  289031.01
Sample description: Greyish brown silty fine SAND, medium dense Lab Ref No:  98/389/001
Solid Particle Density (t/ rn3): ‘ ’ Clierit Ref:  000HL
Water Content (as received): 387 %
‘ B ] Sieve Analysis , Hydrometer Analysis
Sieve Size Passing : Sieve Size || Passing ¢ Sieve Size Passing | Particle Size| Passing Particle Size| Passing
(mm) (%) (mm) (%) i (mm) (%) (mm) (%) { (mm) (%)
63.0 - i 475 - 0.300 99 - - - -~
37.5 - A 2.36 - 0.212 96 - -- -- -
19.0 - & 118 100 0.150 88 - ~ -- -
13.2 -- H 0.600 100 0.075 51 -- -- - -
95 - 3 0.425 100 : 0.063 41 - -- - --
Note: "--" denotes sieve not used and/or hydrometer analysis not tested - -
" Sieve Aperture Size (mm)
28 25898 = 3 € wyg2 o2 g
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—
Erest Methods S » ) v Notes o
Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) Fraction Tested:Whole sample
Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer) )

Sampling is not covered by IANZ Accreditation

This rep.ort may only be reproduced in full

All tests reported herein .
have been performed in
accordance with the
laboratory's scope of
accreditation

[ aa
laboratory
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Project :
Location : Whakatane
Client: Opus Tauranga

Client/Sample Ref: 11
Contractor :

Bore No: : BH4
‘Sampled by : M Burt

Date received : 8-Dec-98

Sampling method : Drilling

Sample condition : As received
Sample description :

Solid Particle Density (t/m):

Rangitaiki Stopbank Investigation

Depth: 2.7 - 4.7 metres

Light grey silty fine - medium SAND, loose

INTERNATIONAL
CONSULTANTS

Water Content (as received): 303 %
Sieve Size Passing Sieve Size i Sieve Size Passing | Particle Size Particle Size| Passing
(mm) (%) (mm) (%) (mm) (%) {mm) (mm) (%)
63.0 - 4.75 100 0.300 29 - - - ~
37.5 - 2.36 100 0.212 13 - ) - - -
19.0 - " 1.18 98 0.150 - - - --
13.2 - 0.600 81 0.075 3 - L - - --
9.5 - 0.425 53 0.063 3 - - - -
Note: "—-" denotes sieve not used and/or hydrometer analysis not tested - . - i
Sieve Aperture Size (mm)
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Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) Fraction Tested:Whole sample
. {Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer) o

_ Date Tested: © 09/12/98"

 Date Reported: cofr2/e¥
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n/:z/Q?

IANZ Approved Signatory
Designation :
Date :

Sampling is not covered by IANZ Accreditation

This report may only be reproduced in full

All tests reported herein
have been performed in
accordance with the
: laboratory's scope of
l»----'w-m-m- accreditation
faboratary
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Project : Rangitaiki Stopbank Investigation
Location : ' Whakatane

Client : Opus Tauranga

Client/Sample Ref : 12

Contractor :

Bore No: BH6 + . Depth: 0.8 - 1.1 metres
Sampled by : M Burt _ [NTERNATIONAL
. CONSULTANTS
Date received : 8-Dec-98 '
Sampling method :  Drilling
Sample condition:  As received ' , Project No:  289031.07
Sample description: Light brown SILT Lab Ref No:  98/389/001
Solid Particle Density (t/ m’): _ _ " |ClientRef' O000HL. =
Whater Content (as received): 465 % S
R _ SieveAnalysis ~ | — Hyc alysis
Sieve Size Passing Sieve Size Passing Sieve Size | Passing |[Particle Size] Passing ! Particle Size| Passing
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm)_ (%)
63.0 - 4.75 - 0.300 99 - - - -
375 - 2.36 -~ 0212 99 - - - -
19.0 - 1.18 100 -0.150 98 - - - . .-
13.2 - 0.600 99. 0.075 | 92 . - - -- --
9.5 o 0.425 99 0.063 ss | - - - -
Note: "--" denotes sieve not used and/or hydrometer analysis not tested - -
Sieve Aperture Size (mm)
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L
lestMethods ~  ~~ Nets . -
Jarticle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) Fraction Tested:Whole sample
IParﬁcle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer) '
Jate Tested: 09/12/98  Sampling and testing is covered by IANZ Accreditation
Date Reported: oy E V4 2 o , This report may only be reproduced in full
. 20 All tests reported herein |
IANZ Approved Signatory ,W§ ' ' have been performed in
Negi . . —— . o accordance with the
esignation : e s~ e ra— ' : laboratory's scope of
Yate : o 1/ /8 !r;;;;':::ry accreditation
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Project: . Rangitaiki Stopbank Investigation
Location :  Whakatane

Client : + Opus Tauranga

Client/Sample Ref: 13

Contractor : - '

Bore No: BH6é Depth: 5.6 - 6.4 r_ﬁetres :
Sampled by : M Burt INTERNATIONAL
‘Date received : 8-Dec-98 '

Sampling method :  Drilling

Sample condition:  As received | .
Sample description: Grey fine sandy SILT, very dense

Solid Particle Density (t/ m):

Water Content (as received): 627 %

Sieve Size Passing Sieve Size Passing Sieve Size |- Passing | Particle Size| Passing iParticle Size|] -Passing
(mm) (%) (mm) (%) . (mm) (%) . (mm) (%) 1" (mm) . (%)
630 | - 4.75 98 I 0300 94 - - - -
375 - 2.36 96 0.212 %4 - - - -
19.0 -- 1.18 95 - "~ 0.150 © 93 - - - -
13.2 -- 0.600 94 0.075 90 - - -- -
9.5 100 0.425 94 ~ 0.063 87 - - -- --

Note: "-" denotes sieve not used and/or hydrometer analysis not tested -- -
Sieve Aperture Size (mm)
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SILT . : SAND . . GRAVEL
L .
Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) Fraction Tested:Whole sample
Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer) " '

~ Date Tested: 09/12/98 Sampling is not covered by IANZ Accreditation

- Date Reported: tofte/{a¥ . This report may only be reproduced in full

" All tests reported herein

. ‘ .20
- IANZ Approved Signatory : have been performed in

Desi H . S . o accordance with the

Slgna on: TR Gl " W o . b\ laboratory's scope of
Date : : o / ’,—/ Q¥ lra-;a;;?«;y accreditation
csfzmg (11/98) Page rof !
Opus International Consultants Limited i Fox Street i Telephone: +64 7 856 2870 i Formerly Works
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- L

Project: Rangitaiki Stopbank Investigation

Location : Whakatane

Client: Opus Tauranga

Client/Sample Ref : 14 :

Contractor :

" Bore No: BH7 : Depth: 6.5 - 7.5 metres

Sampledby: M Burt ) : INTERNATIGONAL
. CONSULTANTYS

Date received : 8-Dec-98

Sampling method :  Drilling ‘

Sample condition:  As received . Project No:  289031.01

Sample description: Light grey fine sandy SILT. Very dense LabRef No: 98/389/001-

Solid Particle Density (t/m’): |  |ciensree GoOHL -

Water Content (as received): 564 %, ‘

Sieve Size Passing Sieve Size Passing Sieve Size Passing |Particle Size| Passing | ParticleSize| Passing
(mm) (%) (mm) (%) (mm) (%) {mm) - {%) (mm) (%)
63.0 - 4.75 98 0.300 92 - - -~ -
37.5 - . 2.36 96 0.212 ‘ 91 - - - -
19.0 - 118 94 0.150 91 -- -= .- c
13.2 100 '0.600 93 0.075 87 -~ - . - . -
9.5 99 0.425 92 0.063 84 . - - -- -

Note: “--" denotes sieve not used and/or hydrometer analysis not tested - ’ -
Sieve Aperture Size (mm)
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L
estMethods 0 Noes 0
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_Figufe 8.51 Displacements as measured by photogrammetry in the Edgecumbe area.
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undertaken in 1993.




130 Chaprer Eight

(W) 3OS WIILYIA
N <

— -

strata:

"

Magnift
Epicent
Focal L
Modifie

ERBOOS

1020 30
qc, MPa

L'\

5 0
RIZ

RBOO1

Estimat
Clay C
Estimat

. qc, MPo

ERBOO2 -

"ERBgVi {

Rf, %

~ Rotatio:

A 501020 30

10 20 30 |
qc, MPa

variatio
of the 1
bridge

This n

conside

YA

SR

5 0
Rf

compar

lateral :

HORIZONTAL
SCALE (m)
RANGITAIKI
RIVER
BOTTOM OF
RAIL BRIDGE PILES

been g ‘
Anothe ,
since b
which :

BOTTOM OF ROAD BRIDGE PILES

Figure

0 20 30 40 50

photog

1N 20 7
qc, MPa

erratic

0

RY, 7

ERBOO4

displac
Muller

EDGECUMBE ROAD & RAIL BRIDGES, SECTION AA

;

Figure 8.50 Section AA at the Edgecumbe Road and Rail Bridges site indicating the

estimated liquefied strata and the depth to which the bridge piles have been

driven.




Bay Milk Products Site Investigations 313

2

NN\

6 o7
4 :Filtrut/ion /
5 afPlant '

BH z{i////

Ccsem/
CFactory’
4‘ z ¢ 2.7
[Spray/,
Drlers

2%

LEGEND

-$' Borehole Locations

Scale [:2000
A Cone Penetratdon Test Locchonso 100 150m -
\_ i,
& Draw Rev. A
. [BAY MILK PRODUCTS LTD i
‘ : 7903-1
EDGECUMBE Date:
LBorehole 8 Cone Penetration Test -Locations ]| CONSULTING ENGINEERS [prawn  [Checked
: SURVEYORS PLANNERS | KAB ;J

Figure D-1

Location of in situ tests at Bay Milk Products, Edgecumbe.
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GTE: BAY MILK PRODUCTS, EDGECOMBE

BOREHOLE No. 1

108 No: 7903 DATE DRILLED:  28/3/87 RL GROUND: 4--49 SHEET 1 oF 3
' g ‘UNDRAINED SHEAR | NATURAL MOISTURE
2T Wi STRENGTH X Pa CONTENT AND
Q| = 2 .
= ATTERBERG LIMITS
DESCRIPTION . 8 15SE %
OF SOIL A el = w
o : :%fzo We w Wi
to o, gl ™
@ mila s !
. i .. {
i [ i
——— — - —
LOST | | S B
! 0 ’ - -
: i D ;
! Lo
, / ;o |
SILT, slignhtly clayey, sandy, greyish :./.,";1 S A .
hrown LRl : 34t :
SAND, fine to medium, very loose, : I P
grevish drown : 2 ‘ :
LOST o !
F ; : {
P2
]
SAND, medium, very loose, dark grey : e
+ ,medium to coarse, v.loose, dk.grey,. -
fine to medium, very loose, et 3 .
- dark grey with some brown fibrous o4 :
organics o 1 !
PEAT, fibrous, dark brown N —
e 3
SAND, medium, Toose to medium dense, ... -—119
- fine to medium, medium: -
dense, light grey with pumiceous : Y,
gravels ' N ,
i Tl 28
: . - 27 !
L as above, medium dense to .dense w7l = :
el 35 é
+ fine, med. dense to loose, dark greyl: -8 - L : ‘
o 117
PEAT, dark brown _ -
[SAKD, Mmeaium to coarse, medium dense .9 A8
SILT, sligntly clayey, soft to firm, Hfu = _4
grey and brown, some 7Tibrous R -
| crzenics.medium sand layer at 9.7 m.jH‘f’f_lg' 12 :
[Sm.J, meQ Gcense, grey pumiceous gravelsf_v_' T !
LC,TAY’ sitty, soft to firm, grey, ' . —2—2—i
SiLT. sl.clavev, brown organics ; __1 e ;
LPSAT, dark brown, organics N ¥ I I :
i : . - ' N ;
LS:CI_', clayey, firm, greyish brown, - R !
light gray pumiceous sand i : T ;
- . ; | i o
L .sandy, Tirm greyish brown i25 | ! !
I i H
SAND, coarse, loose {1 Pl P !
SILT; clayey, firm to stiff, greyish R R R .
Orown, some Qrgani£5 T GTES 11 ! II } ! ) : Yy !
NOTES: DRILL METHOD:
TONKIN & TAYLOR CONSULTING CIVIL AND FOUNDATION ENGINEERS

Figure D-4 ~ Bore log BH1 performed at Bay Milk Products Limited, Edgecumbe.
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[re:  3AY MILX PRODUCTS, EDGECUMBE ' BOREHOLE No.:

_m 7903  DATE DRILLED: 28/3/87 RL GROUND: 444 SHEET 2 Of 3 i
. oo f
‘ | UNDRAINED SHEAR | NATURAL MOISTURE
L2z e STRENGTH KPa |  CONTENT AND !
: =R ) : ATTERBERG LIMITS - !
DESCRIPTION 218 -5= %)
OF S0IL Py I8gE :
bl a7 o | We w Wy
- 1229, ! H—————t
PR m S : ‘
B t i o
; A
: 1 [ ' . '
SILT, slightly clayey, firm to stiff, ,fkﬁi i }§_~ Py P
o141 131 Pl . ! R
'Sana, medium to coarse, dense to mediu R : R
dedsa_1ight grey - NrREE R
517, sandv, firm to stiff. grev Do —
e SN N PO
|SAND, . fine, dans2, grey 1) ;
fine, very dense, light grey with = ! !
| pands of medium sands (pumiceous) ‘
] ' ' 66 j
i 100+
[ : ]
- 100+
1 QST
Some coarsz sands I5
ro.. T O : )
fine to medium, medium dense, dark 27 i )
[_arey . 3
SILT. firm to stiff. arevish brown ) ;
ISAMD, fine to medium, medium dense :
| becoming very dense, dark grey, 64
with layers of broken shells —
| ‘53
i -, medium to coarse, very dense, 64
1ight gray, some broken shells —

L some fine pumiceous sand

- Tine to medium, very dense, grey to
dark grey, some fine gravels and
snell fracments.

mecium dense to dense, grey medium
sands, vary dense, some coarse sand
and shell fragments some fine gravels:

r i
L fine, silzy, medium dense, sore ER : :
orgznics medium to coarse (pumiczous) DL Co
L very densz, grey i : : 3
1 T H i
. r 1 ' H ]
- IR i
_ | BN L
I mediunm sands i T T i .
] } I Sl
| . Pl
NOTES: DRILL METHOD: :
TONKIN & TAYLOR CONSULTING CIVIL AND FOUNDATION ENGINEERS |

———— el

Figure D-5 Bore log BH1 performed at Bay Milk Products Limited, Edgecumbe.
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Foime:  BAY MILK PRODUCTS, EDGECUMBE

BOREHOLE No. ,

JOB No: 7903  DATEDRILLED: 28/3/87 RL GROUND: 4-49 SHEET 3 OF 3
i l S ' UNDRAINED SHEAR | NATURAL MOISTURE
21 = lwl O STRENGTH xPa CONTENT AND ;
21 5ixl ¢ ' ATTERBERG LIMITS ;
DESCRIPTION 218 s %) ;
OF SOIL 7S bl RS . '
_" [ We W W
= = -~ S A \—1
o g Z
@ ; imhwi -
: P
i a
! | 1 [ .
SAND, medium, very dense, some coarse’.."| Toos ' ! i } C Lo i
L sands, grey el ; X : ' L ;
e ! : T : ;
. RN S - = N R R A S
L - grades rare pumice gravels (fine), L : — ‘
weakly cementad layers in places |~} : {©uU] i ! :
SR A :
R v i
F T ) :
L -
r I .
e 75 :
P —
+ - grades some fine, uniform sands - :
.75
I - layer SILT, hard, grey e
" LOST i
v 100+ : -
End of Borehole  34.5 m ;
L -
{
H ! ) P
Co v ,
! - - il
R P
I R ! T
L L aa
T P
R i
| Eo AT
. RN EERE |
b ‘ b 1 i
i ! | | ERRRERE |
| ! v ' i
i Lo EEREEN
o b _ P
i ! Ill i | Plig
NOTES: DRILL METHOD: MACHINE

TONKIN & TAYLOR

| Figure D-6 , Bore log' BH1 performed at Bay Milk Products Limited, Edgecumbe.
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"

siTe:  BAY MILK PRCDUCTS, EDGECUMBE BOREHOLE No. ,
108 No: 7903 DATE DRILLED: g/4/37 RL GROUND: 5194 SHEET } OF 2
% | 'lg ‘UNDRAINED SHEAR lNATURAL MOISTURE
P ol oz wi Q| STRENGTH KPa CONTENT AND
PQlE Nl g ATTERBERG LIMITS
DESCRIPTION L2 : 8- 2 %)
1 it
OF 50IL Pag o ighe I we W W
ol 15 o PRe———
- S
LA (m)la -
IR RN L . i
[ - T
LOST - b i ' ' Pl
1 1 -
- 81
] -3 ]
L 2 ==
| L]
SILT, organic, soft, brown,peat Iayers‘]:H. R
i : 3 /==
3 !
L LOST - —_—
I 5 1.
PEAT, fibrous, medium, brown it .5 i
" 24
| SAND (fine), med. dense, greyish brown;.: 18
some organics; stratified with coarse ."‘-’,_ 5 =
[ sand/fine gravel numice layers. o;: ‘16 :
g
b - abundant fine pumice gravels R
‘ ' Kt 114 !
| - some gravels 9% —_—
;_:._“ 76 |
SILT, sandj (Fine), firm, br0wn orgam&if S
I layer fine sand, si. sﬂt_y 371 C
| - grades grey/greyish brown, dﬂa..ant l it T — i
- layer med. to coarse pumice 'sands ‘ C g P
L- layer Pzat, fibrous, medjum, brown M—-—U —_— ;
- grades SILT, organic, medium, t 10 | ‘
- brown/brownish 5Slack; sand layers l -2 B i
7 in placas : 6 !
I : i ; :
- piece of wood ‘ Tl ‘ -8 1 ;
" - layer pumice gravels/coarse sands %55 2 1
-a: a2l :
PEAT, r’ibr;us, mecjum, dark brown [N ) ::14 :
[ SILT, sandy (fine to medium), firm, TH-l: o —;
some organic matier Bog C ] SRR ;
SAND {medium), med. dense R R
Fwith dens2 layers, organic R ' i
layers in places. LI ! b \ :
L ., _— i
v : ;
| BT |
P B ;
SilT, oraanic arzading PEAT,firmgown-‘}n.}. P20 I
NOTES: 'DRILL METHOD:  MACHINE

ATONKIN_& TAYLOR

Figure D-7 . Bore log BH2 performed at Bay Milk Prodgcts Limited, Edgecumbe.

CONSULTING CIVIL AND FOUNDATION ENGINEERS



320 Appendix D

:;Ts: BAY MILK PRODUCTS, EDGECUMBE

JOBNo: 7903  DATE DRILLED: 4,4/87

RL GROUND: S-19

SHEET 2

| i 1 ‘UNDRAINED SHEAR [NATURAL MOISTURE [
)z w STRENGTH KPa |  CONTENT AND :
' Q1 5% | ATTERBERG LIMITS
DESCRIPTION z| 8Ll i %
OF SOIL 3’1 |2 i o W we
- IS,
=i 12 M
8;JmH§ . .
o
i 1 . ! .
SAND {med to coarse), dense or 7-.9] ’ | 32 I | A
med dense, grey, rare pumice [o.lg = [ KN
gravels; grading fine, dilatant I A N R
sands, scme organics, silty in I'_ . ‘ — - i
places. P37 e
15 — :
X . T o 45 : i
- grades layers medium, uniform I a :
sands, med dense to very dense . -l., : 52j;
: ' b 16
- grades medium sands R [
e 3
oy =
S ~45)
[ -~ grades rare pumic gravels, D
mincr organic matter 0 ~13 s
: ST 50
r - grades many shell fragments, some " ' '~ 37
fine sub-angular gravels. 0 15 d
F Lot .
R 2
Borehole terminated @ 19.45 m i
L , . =20
- Lo- .
L Po-ar :
L AR i
{ P T
! H
. =22
bl
I oD |
| L3 '
L ! =23
L '_71? :
; =T ] . .
: ’ vl : ; L
i l - P ; Lo
b L
. S P | ] Loy :
L T P o 1
S T .
i £ IR
r i ! o . C : '
Y | |§§’|ii;;.;!

NOTES:

DRILL METHOD: MACHINE

CONSULTING CIVIL AND FOUNDATION ENGINEERS

TONKIN & TAYLOR

| Figure D-8 Bore log BH2 performed at Bay Milk Products Limited, Edgecumbe.
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[are:  BAY MILK PRODUCTS, EDGECUMBE BOREHOLE No. ;
onuuEE -
J08 No:' 7303 DATE DRILLED: 374,87 RL GROUND: 4" %% SHEET 1 ofF 2
'7 7 I l & ' UNDRAINED SHEAR | NATURAL MOISTURE
2tz lul 81 sTRENGTH xra CONTENT AND
_ e, = ;;I = ATTERBERG LIMITS
DESCRIPTION glaig: 3 4 (%)
OF SOIL o 12l We W Wwe
i -
51 3= x
w . (m);wg L_
IR
LOST SEAL/GRAVEL | R e
[ RIS |
L 10 —
SAND (fine), silty, very loose, grey! ! b 1 ' !
[ SILT, clayey, organic, soft, dark ! _ — Cod TR i
| grey; grading peat-like. Layer i 2 i
medium sand @ 2.9 m. ‘ , | | D B
i _ L L =
- layer PEAT w—:* 3 i 2,
PEAT, fibrous, firm, brownish black Boww: ) ll
Laiiie ——
SAND (fine), silty in places, [ 4 181
- med. dense, grey with thin brown RS N ,
layers, dilatant; layers SILT, sandy l - 23] -
- grades scme fine pumice gravels . c 24
;.... : 18
SILT, sdndy (fine), sl. organic, 9] :
- firm, dark grey, dilatant; gy 13! i ;
| grading brownish grey. ' 1L 7 : ;
i1l 14 l Do
L Iy — R
IR b
| SILT, orzanic, soft dark brown; i11_ s ——-] - .
piaces wood, orjanic matter b s
| - grades Tess organic o= =
- layer coarse sand A 16
L - layer oumice gravels {fine) ) e -
- layer fin2 sand, silty g 4
i - . . Qe . ]
PEAT, fibrous, firm, dark brown ttits . g
i - i
10 . ] |
SILT, claysy, firm, greenish grey ,*Tr ;12
SAND (mecdium), med. dense to dense, = . . - 39 '
| gra2y, some organics 1l = : 1
SFLT s e !
L SILT, organic, firm, brown JT;— : -
SAND {medium}, med. dense, grey, N (17 Pl Pl i
[ some organics e | i l R .
| 7=A1T, Tibrous, iirm, dark brown, pmed ."‘9— ‘ , ! L L :
grading crzanic silt i 1oj28 | ] l N T - :
= - - - S _135 . | | ' :
I SAND (7ine}!, dense tn med. dense, jroER i 2g oo ‘;J S
grey, dilatant ! it | } \ Pl e
NOTES: DRILL METHOOD: MACHINE
TONKIN & TAYLOR CONSULTING CIVIL AND FOUNDATION ENGINEERS

Figure D-9 Bore log BH3 f performed at Bay Milk Products Limited, Edgecumbe:.
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'r;TE_: BAY MILK PRODUCTS, EDGECUMBE

JOBNo: 7903  DATE DRILLED: 3/4/87

AL GROUND: 4°'Q¥

1BOREHOLE No. s

SHEET 2 oF 7
S |'UNDRAINED SHEAR | NATURAL MOISTURE
21z jwl D} STRENGTH KPa CONTENT AND
o Fix : :
@! s ixl e ATTERBERG LIMITS
OESCRIPTION RN %)
OF SOIL & g R \
o . . We w W
= 'S -
g
Rilmi& =
e
. R . , .
: T T ;
some medium sands ' I |33 ] BE T .
| - some organic matter Lig} - :
- grades very dense | leoH | i | A Do
. . I 150 . :
| - grades rare, fine pumice N l :
gravels, silty, dense to very iblH i
| dense : - !
66+ ;
P
" - layer SILT, sandy (fine) |51 :
| 55 '
L - layer coarse sands =
- grades medium sands, dark grey, . . 29
- scme coarse sands, shell fragments;; .. : - - '
fine sub-angular gravels s 49 : : :
53
55 ! :
B 183t : ;
= ._ i _ - .
Borzhole terminated @ 19.45 m Yo : : ! !
r ; AU : : .
] H i
L - : :
P ;
v : i ,
i P 5 :
: . i
bl
P
- i -
' ) ot :
[ : i
oo . ' '
: Lol S ;
Lo 5 SRR .
- b= ——
P E R EEE ;’
I - : : = ' . . )
! oo Lo i . .
] Lo BREEREREE ;
P l T o :
L o RENEE . :
o Tt :
| l ERREREER
I ' ;
| 1 i L Py
NOTES:

DRILL METHOD:  MACHINE

'TONKlvN & TAYLOR

CONSULTING CIVIL AND FOUNDATION ENGINEERS !

Figure D-10 Bore log BH3 performed at Bay Milk Products Limited, Edgecumbe.
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| sTe:  BAY MILK PRODUCTS LTD, EDGECUMBE . BOREHOLE No. ,

S
JOB No: 7903 DATE DRILLED: 1/4/87 RL GROUND: 3.99 SHEET ] OF
| ] £ |'UNDRAINED SHEAR | NATURAL MOISTURE |
ol zlw S STRENGTH KPa CONTENT AND
=R~ [?l ~ ATTERBERG LIMITS :
DESCRIPTION Pl e- g (%) i
OF SOIL L5 i - " i
i % = We W L :
1 3 g 2
; 3 i (m) s =
P I =
: . i ! [ e ¢
© LOST: Concrete slab overlying ; | { l P [ P ! : :
L basecourse gravels LY - i — | :
r SRR R RRE AR
ol — —
LOST XS A :
SILT, peaty, Tibrous, brown with 4 S - 4‘1 SRR '
L grey clay lenses, soft SRl A , ; : .
_ | p o Tt
PEAT, SOVt, brown. fibrous o — '
SILT, sandv, very loose. brown “OT: 30 o2 : :
LOST ’ XS T3 '
SAND, fine, silty, medium dense, R 12
L grey, some coarse pumiceous Cr—a .
sands and gravels e 19+ :
L fine, medium dense, grey '--_'='—5 : 24
L 20 .
— iy
. ;18 i !
o somg charcoal pieces : — :
L2 i i :
T becoming silty 1, ;
- SILT, slightly sandy, firm, grey, - : - -
cumiceous. slightlv organic 438 15 i T :
r SAND, coarses, m dense,agrey, pumucewﬁ : - T
WOCD, Tight ml" 28 Ly ‘
SAND, medium, slightly silty, "nedwrn b i i
dencs . crov 15 .
| SILT, slightly cla/ey, peaty, —2—
+ organic, soft, compressible, brown/ 1...9 s
grey with wood piﬂcns and partly b
- decompcsed organic matter, some PEAT .. :

layers ;;, -

T T
tA—-—(_—\— |
| |
)
o

it /=
S | A ;
I I:g:::lj 10| CE
Ly TNy TS [T .'
I ' i,‘_ Y s i
i : R 1 : i I
_ | lLé-lzj S ;
! ISR ERE SN
. o | — Vo 3
: Yl 13 |1 '
I SANG, med. <o coarse, med dense, T ;'_13i L 7 L : . — :
grey, some fine gravels (pumiceous) Nabswd | 125 ! [ | l I | SRR H
NOTES: : DRILL METHOD: MACHINE
[TONKIN & TAYLOR " CONSULTING CIVIL AND FOUNDATION ENGINEERS

Flgure D- 11 Bore log BH4 performcd at Bay Milk Products Limited, Edgecumbe.
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SITE:  3AY MILK PRODUCTS LTD, EDGECUMBE

BOREHOLE No. .

JOB No: " DATE DRILLED: " RL GROUND:_ SHEET 2 OF 2
' S} UNDRAINED SHEAR }NATURAL MOISTURE
sz w!‘: STRENGTH K Pa CONTENT AND
812> ¢ ATTERBERG LIMITS
DESCRIPTION |3 :i ° %)
F so! '
OF SOIL & g = " oW
- M e :E o
o < =
a "’i. — -
Rz .
SAND, fine, medium dense to dense, ]'25 l ! ' | P '
. grey, with layers of sandy silt : - - | . - '
R N I IR B
- fine, dens2 to very dense, grey, — ' et ——
some organic matter P59 1 4 A
A T
164 | ': i
) . - 70" i
- - layer medium sands 172 : '
.- layer SILT, hard, grey, friable LI
- - grades medium to coarse sand, T8
i medium dense to very dense, rare ==
T pumice gravels 27
- layer shell fragments —
" - grades socme fine, sub-angular 35
| gravels; shell fragments ‘ ‘
. 144 | :
i 46 ;
| 61 SN
A3 i
I 50 o Do
- 48 A
Borzhole terminated @ 21.0 m i i i
¢ L
RN
[ . —
X ; ;
| i ; o :
H [
L : — —
; Pl :
RN !
| T ~
: R i T
L ! , I i l ; L i ' FEE
Vo ! o ) . .. -
| 1NN L
5 RN
j Ly )
NOTES: DRILL METHOD:  MACHINE

TONKIN & TAYLOR

CONSULTING CIVIL AND FOUNDATION ENGINEERS

Figure D-12 Bore log BH4 performed at Bay Milk Products Limited, Edgecumbe.
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Figure 9.18 Schematic map of the Morris Farm showing the location of in situ testing-




170 Chapter Nine

" Table 9.8 Estimated liquefied strata for the Morris Farm in the Edgecumbe earthquake.

Ta
CPT PROBE | WATER LIQUEFIED AVERAGE LIQUEFIED =
"TABLE - LAYERS (m) = | LIQUEFIED | THICKNESS
q., (MPa) (m)
MRS001.PPT | 1.63 m | 2.95-3.80, 4.80-5.10, | 7.0 5.00 T
18/01/93 | 7.15-9.20, 10.80-12.30,
12.60-12.90
MRSO002.PPT | 1.89m | 2.00-4.15, 6.10-6.90, | 6.0 1435
18/01/93 | 10.75-11.40, 11.80- '
11.95, 12.45-13.05
MRS003.PPT | 2.08m | 2.80-3.70, 4.45-7.50 8.0 3.95
18/01/93

9.4.2 The Matata Earthquake

As there is no firm evidence of liquefaction at this site fof the Matata earthquake and because
of the possible density changes resulting from the preceding earthquakes only the speculative
_ results of liquefaction prediction are presented here. An _average critical cone resistance of
4 MPa was estimated 'using the following details and allowed the liquefied strata shown in

-Table 9.9 to be estimated.

Magnitude M; = 5.4

Epicentral Distance = 6.8 km

Focal Depth = 10.5 km

Modified Mercalli Intensity = VII

Estimated Peak Ground Acceleration = 0.15g
Clay Content of Liquefied Soils = 0%

.Estimated Maximurn Critical Cone Resistance = 4 MPa
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Figure C-20 Bore log ED1 from the Awaroa Farm site.
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BOREHOLE LOG BORING:
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Figure C-22 Bore log ED2 from the Awaroa Farm site.
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BOREHOLE LOG
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Figure C-25 Bore log KR1 from the Keir Farm site.
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To LandownerSILeasehoIders/Sharemi'Ikers/Ru'raI Conti‘*actors
Backgrouhd

As you will be aware from the events of July 2004 the stopbank systems
within the Rangitaiki Plains can fail. Failures can be due to the soils on which
the stopbanks are constructed and / or man made influences such as

~ inappropriate pipes through stopbanks or excavation behind them. EBoP are
continually reviewing the stopbank systems they control and have an ongoing
programme of improvement. We seek your assistance in identifying possible
problem areas to enable these areas to be addressed first. Attached is a
questionnaire which we ask you to complete and return if you have noticed

- any of the things discussed below within 100m of a stopbank. An extra copy
is attached in case you notice anything new- followmg future floods. Please
phone ???7 at EBoP (ph???) if you have any queries or would like someone to
come and discuss issues with you. You will be contacted on receipt of your )
form.

If you notice any of the things discussed below durmg a flood please phone
??7? as soon as possible.

Sponginess and Seepage

Most of the soils within the Rangitaiki Plains are light and sandy and these
soils have been used to build most of the stopbanks. Although these soils act
satisfactorily when the stopbank is intact, if it is breached, cracked, or
‘overtopped they erode away rapidly. Breaching and cracking usually occur
when soil has been removed from the stopbank foundation by an action '
known as piping which allows river water to flow under the stopbank. Piping
usually occurs when river water can burst through to the ground surface
behind a stopbank taking soil particles with it.

Throughout the Rangitaiki Plains there is often only a thin layer of silt
preventing river water reaching ground level behind the stopbanks. In small
floods these layers may feel spongy to walk or drive on as they hold down
water under pressure coming through coarser sand layers below. In bigger
floods the water pressure may be sufficient to lift and burst the silt layer
allowing piping and possibly causing a major stopbank failure. We therefore
ask you to report any areas behind stopbanks which you have noticed to be
spongy in floods of any size or if you have observed water seeping from the
ground behind a stopbank. Seepage is often hard to differentiate from
generally wetness in the middle of a storm. We also ask you to note if during
your normal activities you have observed a silt layer less than say 1m th|ck
'overlylng sand behind a stopbank.

Penetrations of Protective Layer
Sometimes the silt layer can be penetrated by fence posts, or poles and water
can escape up the side of the post or pole. In a flood of significantly long

- duration this could lead to a hole large enough to allow piping under the
stopbank to occur. Therefore we ask you to note any observations of water
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‘bubbling up the sides of posts or poles, any movement of posté or poles, or
gates which handle differently following a flood. :

The present District and Regional Plans limit the type and amount of -
excavation and construction which can be carried out close to a stopbank in
an effort to reduce the risk of piping failures. However you may have old
structures or rubbish pits on your property which could penetrate the upper
protective silt layer. If you have old pits or other excavations on your property
within 100m of the stopbank, or have notlced movements in structures near
stopbanks can you please note it.

Stopbank Penetrations

The holes dug by rabbits can shorten the flow path for water through and
under a stopbank and lead to stopbank failure. We are therefore interested in
the rabbit population observed near the stopbanks.

If backfill is poorly compacted around pipes installed through stopbanks
seepage can occur along the side of the.pipe. The sandy soils of which most
of the stopbanks are constructed can be washed out with the water travelling
along the outside of the pipe, leading to a hole, rapid erosion and stopbank

- collapse. Please note if you have any irrigation intake pipes, pipes to water
troughs or other pipes which pass through the stopbank

Stopbank Geometry

The width and side slopes of most of the stopbanks within the Rangitaiki

- Plains are sufficient to prevent the side slopes failing in their design floods.
However in some areas stopbank construction has been constricted by roads
. and property boundaries and the side slopes are steeper than desirable.
Failures can occur on the landward side of a stopbank due to a high water
level within the stopbank during a flood, and on the river side of the stopbank
if the river drops faster than the water level within the stopbank or the river
bank is eroded. The initial indication of a failure is a crack running parallel to
the top of the stopbank or in a curve. Please note if you have seen any of
these cracks on any stopbanks.

~ draft



Stopbank Observations

Please place this form into the return addressed envelope provided and into the mail. If you
- have any queries or would like someone to come and discuss issues with you please phone
Peter West at Envnronment Bay of Plenty (0800 368 288 Extension: 9587).

Name:

Address:

Phone No.

Please tick where appropriate.

Have you noticed sponginess or seepage in paddocks behind
stopbanks during floods? :

Have you noticed water coming up alongside any posts or poles or
movement in posts, poles or gates?

Have you noticed sand layers less than 1 metre below ground
surface on the landward side of a stopbank?

Have you noticed any rubblsh pits or other excavations within 100m
of the stopbank?

Are there rabbit holes in or near the stopbank?

Are there any pipes through your section of stopbank?

Have you observed any cracks in the stopbank?

Is there anyone else who is familiar with the history- of the land?
Please give contact details if known.

Any other comments/observations

C:\ice\ICE Geo\ebop\rangitaiki\Survey Form.doc






Cracks

Approxima’fe Present Alignment

| 1__com:rete Wall

TYPICAL CROSS SECTION

|

000

BAY OF PLENTY CATCHMENT COMMISSION

DAMAGE TYPE I Drawn P DD 3-87 REFERENCE - PLAN NO.

' : 7 ~_Traced L.L.N " _ M 534
Slumping Of Foundations With | Designed } YT
Structures On -Top fggf;f:d EDD | NTS sh. 1 of 8

AR AIANIS ™~ vy o




— ‘ ‘Numerous
V B Sand . Boils
| B Surchargé Arera |

TYPICAL CROSS SECTION -

!

Numerous Cracks & Sand
} Boils On Surcharge Area.

| | ]
|

U

Complete Fracturing Of Bank

178

lh 'll \
0t

UL

4\

l'l

Cracks— |
| TYPICAL PLAN VIEW - (00
| BAY OF PLENTY CATCHMENT COMMISSION
DAMAGE TYPE I - Drawn PDD 387 REFERENCE | PLAN NO.
Treced | LLN M 534
Designed

_ SCALE

Failure Of Surchorqe Area Checked | POD | =

; Approved : NTS sh. 2 of 8

A B 1 .7\ P g pong g W @ pemeh et



- TYPICAL CROSS SECTION

Section Of Bank
, _ Completely Destroyed
— .

//\//

by

.

/
™ 7, /)4 T
7, i

TYPICAL PLAN VIEW

T

000

BAY OF PLENTY CATCHMENT COMMISSION

DAMAGE TYPE TV Drawn P.0D.D |3-B87| REFERENCE PLAN NO.
- -Traced LLN i M 534
|Eaultiine Rupture Across Designed <1
Lst\obgnk. E;g:::ve;d : PDD = N T S Sh._ 3 of 8
\\ | Rdlf\f;'\f\i"—jn P I el =
I 2R EWERLAYWEEERRLIYIE R !




Singular Isolated Crack
Up To 300mm Wide

L 11 _ s b

T“ /‘l ' ;‘l B 11)

TYPICAL PLAN VIEW

000

"BAY OF PLENTY CATCHMENT COMMISSION

DAMAGE TYPE Y ’ Drawn PDD 38 REFERENCE | PLAN NO.
Traced L. L. N M 534
Cracking Of Bank Horizontally | Designed | T
' Checked PDD | o - 3
Approved ' "NT.S sh. 4 ot




/VLongl’rudmal Cracks Up To 75mm
“ X 3% -
BB

— e e = e — -

TYPICAL CROSS SECTION

— Longitudinal Cracks

¢ b9

fJ’) i 1 b

Lateral Cracks

TYPICAL PLAN VIEW - []U[]
"BAY OF PLENTY CATCHMENT COMMISSION
DAMAGE TYPE VI . Drawn PD.D {387} REFERENCE PLAN NO.
. Traced LLN "o
General Small Cracking - Designed : M 534
' Checked | PDD “ SCALE
In Both Planes. | | Approved _ NTS |sh5 o 8

ARAIZNTI/NITAY A dr=yra




Berm Cracks Up To 300mm Wide,

.

Bank Slumping Into River Destroying
Tree Protection Or Rock Protection.

TYPICAL CROSS SECTION

000

BAY OF PLENTY CATCHMENT COMMISSION

DAMAGE TYPE IX & X Drawn | P.D.D |387] REFERENCE | PLANNO.
’ Traced LL.N | - M 534
Slumping & Cracking In Berms | _Designed YT
' | Checked | PDD | » :
Approved N.T.S sh. 6ot 8

A B 1 /7 TN /S ™18 R T ey




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176

