
e Job No: 80504548 

MWH BOREHOLE LOG Hole No: BH1 

Sheet: 1 of 7 

MWH NEW ZEALAND LTD 
Client: Marlborough Lines Ltd. Started: 03/04/14 

Hazefdean Business Park Project: Riverlands Substation Finished: 04/04/14 
6 Hazeldean Road Location: Blenheim 
Christchurch 8024 Logged: PJW 
Tel: 03 366 7449 Investigation Location: See Site Plan 
Fax: 03 366 7780 Description: Checked: JR 

Easting: Northing: Inclination: Vertical RL Surface: 

Diameter (lnVExt): /112 ext.mm Datum: 

Shear Standard "' Material Description c: 
Samples Vane Penetration 0 

I (kPa) Tests Q) 
~ 

8' 2:. 

d lffi 
"' (Logging carried out In accordance with Guidelines (6 (I) c: 

I c;; ...J "' c: for the Field Classification of Soli and Rock for Cl>§ ~ .0 .Q 
.Q _ a 

Engineering Purposes. New Zealand Geotechnical u :S:e 0 .§ .,_ :c a (6 "'"' c: 
(I) H tO~ Society, 2005) a. (ij'O :;) Q; ~ > a. ~ ·- c: e (I) (I) 

~ 
>Q; oo .s:: 

"' Q iii .. o: ~!:l za:: (.!) ~f.) (.!) 5 £ 
Coarse GRAVEL with some cobbles, coarse sand matrix, rounded 0 0 

Oo' 
graywacke clasts 0 () 0 
[FILL] 

00 C> o, ~ 
0 () 0 

'0 

(0.5) 00 oo, -
Clayey SILT, grey mottled rusty brown. X X 

X-
[DILLONS POINT FORMATION] x_x ~ 

X X X '0 
(0.85) )( 

Silty very fine SAND with minor clay, brownish grey X 

) ~(l, ~( 
p 

1.o-
)( 

X 

~ )( 

t ~'~ \t X 

~ )( 0 

~ ~)\f(VJ v - X w 5//3/2 5 )( ./ - (1.55) 
~~ SPT Clayey SILT with some very fine sand, firm, low plasticity, grey X X 

\¥ ~ sample X-
x_x 

X X X iii " - )( ·a I 

-'i 2.o- ~I' ~....,... ....... E C).·\ ,.,.. ~ 
'P I>< 

.,.... '\ · 
~ (2.2) 

:X ...... .l<.. ~ ,vJ 

~ Very fine to fine SAND with trace silt, grey 

a;~ f/"' 
- c)' _ _p 

\" ~~ ~(,,\\ 

-
3.o- 7tnn 14 

SPT 
E 
i 
c: 

" 

sample 
Qi 
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iii -
-

4.o-

(4.3) : ' 

Very fine to medium sand with some silt and marine shells, grey -- 3//519 14 

SPT Qi 
sample ~ 

1-

Drilling Method: Casing: Remarks: Groundwater level 2.1m 3/4/2014 
Sonic 

Contractor: Flush: 
McMillan Drilling Ltd 

Eq~pment Type: Borehole Completion: 
Geoprobe Rig 
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Well 10545
Riverlands Aquifer, confined structure

1684553 5401967
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e MWH BOREHOLE LOG 

MWH NEW ZEALAND L TO 
Client: Marlborough Lines Ltd. 

Hazeldean Business Park Project: Riverlands Substation 
6 Hazeldean Road Location: Blenheim 
Christchurch 8024 
Tel: 03 366 7449 Investigation Location: See Site Plan 
Fax: 03 366 7780 Description: 

Easting: Northing: Inclination: Vertical 

Diameter (lnt/Ext): /1 12 ext.mm 

Shear Standard Material Description Samples Vane Penetration 

I (kPa) Tests 
Ol 

:.o t 
1rll 

~ (Logging carried out In accordance with Guidelines .3 I c: for the Field Classification of Soil and Rock for 0 tbl 
_ o 

Engineering Purposes. New Zealand Geotechnical <..> 

~ 
.,_ :.c .c 

"' bl~ ~u ""' Society, 2005) a. i5. -"' > a. xll "'" ~ "' jl >. ·~ ~::: >'Q; 
0 UJ I- <l: o: za:: <.!l 

Very fine to medium sand with some silt and marine shells, 
grey[ continued] 

-

r----
10//10/12 22 

6.o- SPT 
sample 

(6.17) 
r---- Wood, fibrous, soft, chocolate brown X 

(6.2} X 

Silty very fine to fine SAND, grey, slightly carbonaceous light brown X 

- interbeds X 

X 

X 

X 

>< 

X 

7.o- >< 

X 

X 

X 

>< 

X 

- r---- X 
4//6/6 12 

X 

SPT 
X 

sample X 

>< 

r---- X 

s.o- (8) 
~ 

Silty SAND, very fine to fine, grey, trace shell fragments X 
>i 

X 

>< 

X 

>i 
-

X 

>< 

X 

>< 

X 

(9) >< 
9.o- r----

Sandy SILT, soft, grey, trace shell fragments X X 1//1/3 4 X 

X X 
SPT X 

sample X X 
X 

X X 
X r---- X >< - X 

X X 
X 

X X 

X 
X X 

X 

X X 
X 

Drilling Method: Casing: Remarks: Groundwater level2.1m 3/4/2014 
Sonic 

Contractor: Flush: 
McMillan Drilling Ltd 

Equipment Type: Borehole Completion: 
Geoprobe Rig 

Job No: 80504548 

Hole No: BH1 

Sheet: 2 of 7 

Started: 03/04/14 

Finished: 04/04/14 

Logged: PJW 

Checked: JR 

RL Surface: 

Datum: 
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MWH NEW ZEALAND LTD 
Hazeldean Business Park 
6 Hazeldean Road 
Christchurch 8024 
Tel: 03 366 7449 
Fax: 03 366 7780 

Samples 

I 
I c: 

.Q 
.t::. c;; 

Q) ii > a. 
Q) Q) 

~ 0 w 

- 1--

SPT 
sample 

11.& 1--

-

12.& 

-

13.& 

-
r--

SPT 
sample 

14.& r--

-

Drilling Method: 
Sonic 

Contractor: 
McMillan Drilling Ltd 

Equipment Type: 
Geoprobe Rig 

Shear 

6an~) kPa 

;,f 
l't~ n 

Casing: 

Flush: 

Job No: 80504548 

BOREHOLE LOG Hole No: BH1 

Sheet: 3 of 7 

Client: Marlborough Lines ltd. Started: 03/04/14 

Project: Riverlands Substation Finished: 04/04/14 

r-Loca~_tion~:_B~Ie~n~h~~~m ________________________________________ -; L~:PJW 

Investigation Location: See Site Plan 1---------------1 
Description: Checked: JR 

Easting: Northing: Inclination: Vertical 

Diameter (lnUExt): /112 ext.mm 

Standard 
Penetration 

Tests 

0//0/3 

01/311 

"' (ij 
_ o 
<1> 
::>C\l _ ,. 
C\l:o 
>';; 
z o: 

3 

4 

Material Description 

(Logging carried out In accordance with Guidelines 
for tho Field Classification of Soli and Rock for 

Engineering Purposes. New Zealand Geotechnical 
Society, 2005) 

Sandy SILT, soft, grey, trace shell fragments[ continued} 

(10.4) 

Silty CLAY, soft, dark grey, trace shell fragments, medium plasticity 

(12) 

Silty CLAY, soft to firm, dark grey, trace shell fragments, medium 
plasticity 

Remarks: Groundwater level 2.1 m 3/4/2014 

Borehole Completion: 
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0 :c a. 
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Job No: 80504548 

I>MWH BOREHOLE LOG Hole No: BH1 

Sheet: 4 of 7 

MWH NEW ZEALAND LTD 
Hazeldean Business Park 

Client: Marlborough Lines Ltd. Started: 03/04/14 

Project: Riverlands Substation Finished: 04/04/14 
6 Hazeldean Road 
Christchurch 8024 rl=oca~t~io~n~:~B~Ie~n~he~im~--------------------------------------~ L~ed:PJW 
Tel: 03 366 7449 Investigation Location: See Site Plan 1------ ---------1 

Description: Checked: JR Fax: 03 366 7780 

Easting: Northing: Inclination: Vertical 

Diameter (lnUExt): /112 ext.mm 

Shear Standard 
Samples Vane Penetration 

~ JkPa) Tests 
~ r-----~L-~1-----~-T--~~~ 

I 
.c 
a. 
Ql 

2 d {!".dl ~ ~ 
~ ~ :.-~. -Ji l ~~ 
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SPT 
sample 

-

-

SPT 
sample 

~ ~~i1; Method: 

~ 
:::; Contractor: 
;! McMillan Drilling ltd 

~ Equipment T~e: 
;; Geoprobe Ri!l 

4//5/5 10 

211413 

Casing: 

Flush: 

Material Description 

(Logging carried out in accordance with Guidelines 
for the Field Classification of Soil and Rock for 

Engineering Purposes. New Zealand Geotechnical 
Society, 2005) 

Silty CLAY, soft to firm, dark grey, trace shell fragments, medium 
plasticity[continued} 

Clayey SILT with minor fine sand and trace shell fragments, firm, 
grey. 
Wood fragments at 19.3 -19.4m (fibrous) 

Remarks: Groundwater level 2.1 m 3/4/2014 

Borehole Completion: 
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RL Surface: 

Datum: 
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.MWH 

MWH NEW ZEAlAND L TO 
Hazeldean Business Park 
6 Hazeldean Road 
Christchurch 8024 
Tel: 03 366 7449 
Fax: 03 366 7780 

Samples 

I 
I c: 

.Q 
~ iii II) ii > 

~ II) II) 

0 w 1-

-

-

21.9-

-

22.9-

-

-

Shear 
Vane 
(kPa) 
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I 23.e-
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sample 
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~ 
<IJ 

~ .. 
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-

~ 24.9-.. 
~ 

-

-

Job No: 80504548 

BOREHOLE LOG Hole No: BH1 

Sheet: 5 of 7 

Client: Marlborough Lines Ltd. Started: 03/04/14 

Project: Riverlands Substation Finished: 04/04/14 

r=L~~~tion~:~~~~~h~~~·m~------------------------------------~ L~:PJW 
Investigation L~tion : See Site Plan 1-------------l 
Description: Checked: JR 

Easting: Northing: Inclination: Vertical 

Diameter (lnVExt): /1 12 exl.mm 

Standard 
Penetration 

Tests 

0// 

"' .. _ o .,_ 
=>"' _ ., 
"'=> >-

"' za: 

0 

Material Description 

(Logging earned out In accordance with Guidelines 
for the Field Classification of Soil and Rock for 

Engineering Purposes. New Zealand Geotechnical 
Society, 2005) 

8' 
...J 
0 
:c a. 
~ 

(.9 

Clayey SILT with minor fine sand and trace shell fragments, soft, grey x x ~ 
x_ x 

x xX 

(24.2) 

,. -: cr 

"" _,._ .,.._ 
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X X JL 

X X 
x
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x
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X
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X X X 
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RL Surface: 

Datum: 
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:S:e c: 0 ]i 
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I 3//16/14 30 SAND, very fine to fine, trace silt and trace shell fragments, grey 

'"' ~ 
·~ 
0. 

~ 
0 

~ 
~ 

-
SPT 

sample 

-

~ ~~~;Method: 
~ 
~ Contractor: 
• McMillan Drilling Ltd 

~ Equipment Type: 
;; Geoprobe Rig 

Casing: 

Flush: 

(24.7) 

Sandy GRAVEL, medium-coarse, trace shell fragments, rounded 
gre)Wacke clasts, grey (MARINE) 

Remarks: Groundwater level 2.1m 314/2014 

Borehole Completion: 

BC150243
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• Job No: 80504548 

MWH BOREHOLE LOG Hole No: BH1 

Sheet: 6 of 7 

MWH NEW ZEALAND L m 
Client: Marlborough L ines Ltd. Started: 03/04/14 

Hazeldean Business Park Project: Riverlands Substation F inished: 04/04/14 
6 Hazeldean Road Location: B lenheim 
Christchurch 8024 Logged: PJW 
Tel: 03 366 7449 Investigation Location: See Site Plan 

Checked: JR Fax: 03 366 7780 Description: 

Easting: Northing: Inclination: Vertical RL Surface: 

Diameter (lnUExt): /1 12 ext.mm Datum: 

Shear Standard "' Material Description c 
Samples 

~a~) Penetration .Q 

I kPa Tests ~ 
a; 

0> 2 c: 
;,f j~u "' (Logging carried out in accordance with Guidelines .3 

., c 
I c;; ro 

"' c for the Field Classification of Soil and Rock for .,§ ~ ..0 0 
0 t.;; _ o 

Engineering Purposes. New Zealand Geotechnical 0 :JE "0 0 ~ 
~ 

.,_ 
£ c .r:; "'10 'ffi a. > 

., 
H .,~U 15~ Society, 2005) c. u;-o ::> ~ c. ~ ·- c e u; ., ., >a; oo £ 

0 [j ~ Q.O: 
~::: zo:: (9 ~(_) (9 0 £ 

Sandy GRAVEL, medium-coarse, trace shell fragments, rounded 
0 . 0 
Oof-

gre~acke clasts, grey (MARINE)[conlinued) {) () 0 
0 . (j 

0 0 t 
0 () () 
0
0 o 

0
t -

0 () 0 

00 60(. 

- 0 () 0 
SPT 50+ for 40mm 0/147/13 50+ 0 0 

0 0 t. 
SPT 0 . 0 

26.9- sample 
() . 

00 oo_t. ...... 
0 (). 0 Q) 

- 0 0 3: 
Oot. 

0 () 0 
0 0 
Oof 

- 0 () 0 
0 0 
0 0 t. 

0 () 0 
0 0 
Oot. 

{) () 0 

27.9-
o a 
Oot. 

0 () 0 

(27.24) 
0 0 
Oo -

15//9/4 13 Shelly SAND, coarse, grey ~ (27.4} 
SPT 

Sandy GRAVEL with some silt, medium-coarse (MARINE) 00 oot. 
~ - sample 

(27.55) /) . 
xo X 

Gravelly silt with some clay, firm, gravel is fine, rounded gravel clasts, X ...... -
grey (MARINE) 

X xd' Q) 

X X 3: 
(27.9) Ox 

28.9-
Sandy GRAVEL, medium, with minor silt and clay, trace wood 00 ~0~ 

fragments, rounded (MARINE) 0 () 0 
00 oat Q) 

0 () 0 
3: 

(28.4) 0
0 o 

0
6 

Clayey GRAVEL with some sand and silt, gravels, subrounded to 0 0 

- Oo_!. ...... 
subangular, yellowish grey (NON MARINE) o-e o Q) 

[LOWER RAPAURA FORMATION] "'ru,"'t 3: 
(28.7) 

- Gravelly SILT with some clay, grey mottled rusty brown 
x 0 X 

16//9/13 22 X 

X X OX 
...... 
Q) 

29.9-
SPT X X 3: 

sample ox 
(29.1) X X 

SILT with minor sand, trace fine gravel, firm, grey mottled yellow X X 

1---
X 

brown X X 
X 

Q) X X 
X 3: 

X X - X 

(29.65) X 
X 

X 

Clayey GRAVEL with some silt, minor sand, dense, gravels, 00o~ 
subangular to subrounded yellowish brown o-e o Q) 
[SPEARGRASS FORMATION] ~ru,"t 3: 

" .Jt 
Drilling Method: Casing: Remarks: Groundwater level 2.1m 3/4/2014 
Sonic 

Contractor: Flush: 
McMillan Drilling Ltd 

Equipment Type: Borehole Completion: 

Geoprobe Rig 

BC150243
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<DMWH 

MWH NEW ZEALAND LTD 
Hazeldean Business Park 
6HazeldeanRoad 
Christchurch 8024 
Tel: 03 366 7449 
Fax: 03 366 7780 

Shear 
Samples Vane 

I (kPa) 

I c ~t 
.Q t~ 

~ 1iJ Q) H > a. Q) Q) 

~ 0 jjj Q.O: 

Job No: 80504548 

BOREHOLE LOG Hole No: BH1 

Sheet: 7 of? 

Client: Marlborough Lines Ltd. Started: 03/04/14 

Project: Riverlands Substation Finished: 04/04/14 

rl~oca~t~ion~: ~B~Ie~n~he~im~--------------------------------------~ L~ed:PJW 
Investigation Location: See Site Plan f------------------1 
Description: Checked: JR 

Easting: Northing: Inclination: Vertical 

Diameter (lnUExt): /112 ext.mm 

Standard 
Penetration 

Tests 

Material Description 

(Logging carried out In accordance with Guidelines 
for the Field Classification of Soil and Rock for 

Engineering Purposes. New Zealand Geotechnical 
Society, 2005) 

Clayey GRAVEL with some silt, minor sand. dense, gravels, 
subangular to subrounded yellowish brown 
(SPEARGRASS FORMA TION)[confinued} 

0> 

.3 
0 
:.c a. 
!!! 
(9 

0 0 
0 o-f. 
0-() 0 

(30.28) 
-e/1 _<>; 

RL Surface: 

Datum: 

2 
~ .§ 

co 
~ 
'0 

~:'!:: c u;-o ::J 
·- c E oo 
:Eo (9 

..... 
Q) 

~ 

"' c 
.Q 

~ 
Q) 

"' ~ 
0 
lii 
= 0 

24//40/21 50+ 
Borehole terminated at 30.28m due to Target Depth 

SPT 50+ for 75mm 

-

31 .(} 

-

32.(} 

~ 
0 

~ 
N 

SPT 
sample 

-

~ Drilling Method: 
J: Sonic 
~ 
l: Contractor: 
.,. McMillan Drilling Ltd 
iii !2 Eqlipment Type: 
;; Geoprobe Rig 

Casing: Remarks: Groundwater level2.1m 3/4/2014 

Flush: 

Borehole Completion: 
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