Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1147
Photographed By: BTG Date Photographed: 17/09/2025-25/09/2025

BH2B_1147_BOX005_12.42m-15.3m

BH2B_1147_BOX006_15.3m-18.2m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1147
Photographed By: BTG Date Photographed: 17/09/2025-25/09/2025

BH2B_1147_BOX007_18.2m-21m

BH2B_1147_BOX008_21m-23.75m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1147
Photographed By: BTG Date Photographed: 17/09/2025-25/09/2025

BH2B_1147 BOX009_23.75m-26.15m

BH2B_1147_BOX010_26.15m-28.55m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1147
Photographed By: BTG Date Photographed: 17/09/2025-25/09/2025

BH2B_1147 BOX011_28.55m-31.33m

BH2B_1147_BOX012_31.33m-34.17m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1147
Photographed By: BTG Date Photographed: 17/09/2025-25/09/2025

BH2B_1147 BOX013_34.17m-36.9m

BH2B_1147_BOX014 36.9m-39.52m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1147
Photographed By: BTG Date Photographed: 17/09/2025-25/09/2025

BH2B_1147_BOX015_39.52m-40m



NZTRANSPORT Roads of National
o' AcERCY Significance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 2, State Highway 1, Waipu - TRACK

Project Reference: Aurecon WSP JV

BH2B_1148

Central, Auckland 1010 Sheet 1 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 10/09/2025 Logged: C. Whitten & I. Mans
Method: Rotary Core Wireline Easting: 1727530.30 Date completed: 17/09/2025 Input: ﬁ rgirtrtlertlon &B
Equipment:  TechDrill 250 HD Northing: 6008022.46 Inclination: 90° Reviewed: | ou hlri)n ’
Contractor:  Drill Force NZ Ltd Ground level: 260.6025m (NZVD2016) | Azimuth: N/A Verified: R.beo?ge

%) 2 -~
X = w g o 2 20 8
a ] 2 ~| ~| = [ o4
218z £l5.18 B G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh lelal & DEFECT DESCRIPTION 3%
Llulz |z~ |k < =9 o|lo|g| & ADDITIONAL NOTES P
= o z = o Flo | x =85
o o > 5} DT 2}
= gwgmg”’ e
25051
—2— 0.00m: Sandy SILT with some organics; brown. Moist; soft; — 0.00-3.00m: HWT casing installed due to hole P Jq"
low plasticity; sand is fine to coarse; organics are fibrous collapse. :J
bark and rootlets) [TOPSOIL].
0.05m: Silty CLAY with some sand and trace gravel; light Jf
orange speckled light yellow and grey. Moist; very stiff; low . b
plasticity; sand is fine to coarse; gravel is fine to medium, ?%’;}di’;ﬁv
sub-rounded, moderately weathered, very weak, Greywacke 3,°
sandstone [RESIDUALLY WEATHERED GREYWACKE]. 100 »
RS L
1m: ISHSV 2
L = | % 188/42 kPa =
- e = P9
r »
-1 1,5m: ISHSV P
- i 220 kPa
= | 259 E— 1.60m: ...Light pinkish orange. 1.5m: SPT :J
1 1 1.70m: Silty CLAY with some sand and trace gravel; light grey 1,211 8 Do
i 1 banded brownish orange. Moist; firm; low plasticity; sand is :\‘va(;x 2 6
— i fine to coarse; gravel is fine to medium, sub-rounded, cw| "~
I 100 moderately weathered, very weak, Greywacke sandstone 3:’
B 050 [COMPLETELY WEATHERED GREYWACKE]. ) -
B \1\.95m: ...Light pinkish orange mottled grey and brown along ﬁ;f,g"kLi”SV
i ] elic defects. 3qo
8 : ; 2.20m: 2.2-3.0 m: CORELOSS (800 mm), washed out at end o4 :J
T of run.
258 D d
i | -
L | 3:’
" - = 3m: SPT m—
| j 3.00m: Clayey SILT with some sand and trace gravel; light 1,00 O
= | ] greyish orange mottled light grey and dark brownish orange. 1,1,1,1 Do
% i 1 Moist; firm; low plasticity; sand is fine to coarse; gravel is fine N=4 100 °
] to medium, angular, highly weathered, extremely weak, cw D
— i Greywacke sandstone. —— Do
© o
G | i
er 257 i 100 »
- b R 3.75m: Sandy SILT with some cobbles and minor gravel; Jec
- R mixed light grey and brownish orange mottled pink and :J
- 4— orange. Moist; firm; low plasticity; sand is fine to coarse; D d
8 - 4 gravel is fine to coarse; gravel and cobbles are angular to 100 °
T 40000 sub-angular, highly weathered, very weak, Greywacke »
H 4. ... sandstone. With very closely spaced relic joints, stained Do
= 4 brown and black. °
~ —1 R 4.00m: ...Orange brown relic joints, 30-45°. cw| a5m st — »
256 4 4.45m: ...Light pinkish orange. 1,1/ D
E L 40000 4.65m: ...Light grey streaked brown. ’1\":’51’2 100 :"J
L i L
S N 5i L 5.00-5.25m: ...Silty fine to coarse SAND with some clay; light o -
I 1B pinkish orange mottled light grey and brownish orange. Moist; D
— Lo oosely packed; well graded. —T °
| | 5.25m: Sandy CLAY with some silt and minor gravel; light -
- - | @ |greyish orange mottled grey and brownish orange. Moist; D d
o 4. ...l . 4 =
) - = | firm; low plasticity; sand is fine to coarse; gravel is fine to pee
g 255 . coarse, angular, very weak, Greywacke sandstone. With very 100
B closely to extremely closely spaced relic joints, stained black
I and brown.
B 5.50m: ...Light grey streaked light brownish orange; very
closely spaced relic joints, commonly 65-70°. ?”‘;ﬂSPT
= 5.80-6.00m: ...Pinkish light grey. 1111
o[ =4 100
&1 N=4
r 6.45-7.05m: ...Recovered as sandy SILT with minor clay and
254 trace gravel; light pinkish orange mottled light grey. Moist; stiff; [ c\y
- low plasticity; sand is fine to coarse; gravel is fine, angular,
- . very weak.
o b Bl oo
oSl i 100
- B 7.05m: ...Light greyish orange mottled reddish pink, grey and
+ B black. Sandy SILT with minor clay and minor gravel.
— EEEE ) ) 75m: SPT  —
053 o oo o 7.75m: ...Light grey streaked dark brownish orange. 1,10/
= L fllcooc 7.85m: ...Dark brownish orange mottled light grey. 2,2,2,1
%[ 1000 7.95-8.30m: ...Core drop out during retrieval; recovered as N=7 100
| llooo o sandy SILT with some gravel; orange mottled grey and dark
.g_,,. G o0 o brown. —
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 120mm.
2. One vibrating wire piezometer was installed on 17/09/2025. BH2B_1148_PZ01 was installed at 37.5m bg|, Serial No. P250934.

3. Falling/rising head testing undertaken with data logger at borehole depth 34.50m on 15/09/2025.

4. Geophysical profiling was undertaken on 17/09/2025, comprising optical and acoustic televiewer.

5. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.

6. Incipient fractures ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone).

Shear Vane (ISHSV + IBHSV) Serial No. 3303 + 3453, calibration constant 1.569 + 1.47.

DateTime Hole Depth Water Level
2025-09-10 10:00 1.50m 0.00mbgl
2025-09-10 17:00 12.95m 4.78mbgl
2025-09-11 08:00 12.95m 6.37mbg|
2025-09-11 17:00 25.50m 3.13mbgl
2025-09-12 07:00 25.50m 6.68mbgl
2025-09-12 13:00 30.00m 4.03mbgl
2025-09-15 09:30 30.00m 18.25mbgl
2025-09-15 17:20 34.50m 11.33mbgl




NZTRANSPORT Roads of National
\>' AGENCY Significance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland
Central, Auckland 1010

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills
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BOREHOLE INFORMATION
Method: Rotary Core Wireline
Equipment:  TechDrill 250 HD
Contractor:  Drill Force NZ Ltd

CO-ORDINATES:
Easting:

Northing:

Ground level:

Date started: 10/09/2025
1727530.30 Date completed: 17/09/2025
6008022.46 Inclination: 90°
260.6025m (NZVD2016) | Azimuth: N/A

NZTM2000

Logged: C. Whitten & I. Mans

Input: . Whitten
Reviewed: ﬁ rampton & B.

Verified:  R.Gagpln

CORE BOX
METHOD
RL (m)
DEPTH (m)
GRAPHIC
LOG
UNIT CODE

FRACTURE
LOG

MATERIAL DESCRIPTION

Weathering/USC
SAMPLES &
FIELD TESTS

TCR (%)
SCR (%)
RQD (%)

DEFECT DESCRIPTION
ADDITIONAL NOTES

STRATIGRAPHY

INSTALLATION /
BACKFILL

WPR

retrieval.

8.40m: 8.4-9.0 m: CORELOSS (600 mm), drop out during 3

9m: SPT

and black.

| HQ3 | SPT

angular.

WPR

HQ3
T

brown.

SPT

9.00m: Sandy SILT with some clay and some gravel; mixed 1,211
orange and light pinkish grey. Moist; firm to stiff; low plasticity;
sand is fine to coarse; gravel is fine to coarse, angular to sub- N=6 100
angular, very weak, highly weathered, Greywacke sandstone.
With very closely spaced relic defects, stained dark brown ——

9.00m: ...Light pink.
9.35m: ...Brownish orange mottled light grey and black. I
9.45-9.75m: ...Completely weathered, light greyish white
mottled pink and orange. With minor gravel; fine to medium, cw

. 9.85m: ...Recovered as silty fine to coarse SAND with minor 100
1- . gravel. Extremely closely spaced joints, stained black and dark

1. ... 10.10m: ...Mixed light greyish white, pinkish red, brownish
.- orange and black.
10.40m: ...Light pinkish orange. 1,00

10.70m: ...Some zeolite mineralisation along joints. N=4

1,2,1,2

100

10.5m: SPT  ——

0,0,2,2
100

HQ3

WPH

black.

3 1.0 black.

| HQ3 | SPT

10.95m: Highly weathered, mixed light orange, light grey, pink

and black, GREYWACKE SANDSTONE. Extremely weak to

very weak. Very closely spaced, weak to moderately strong

joints, stained black and dark brown. (Sandy SILT with some

4" gravel. Moist; firm to very stiff; low plasticity; sand is fine to

[ coarse; gravel is fine to medium, angular to sub-angular, very 100
<. weak). [HIGHLY WEATHERED GREYWACKE]

L E 11.20m: ...Light pinkish red streaked brown and black.

11.60m: ...Mottled light grey.

12.00m: ...Mixed light grey and brownish orange streaked

¥ 12.25m: ...Light pinkish red mottled brownish orange streaked

—r 12.45-12.55m: ...Recovered as silty fine to coarse with some
cc et gravel; light brownish orange mottled pink and light grey. 100
4000 Moist; medium dense; well graded; gravel is fine to coarse.
- q- - 12.55-12.65m: ...\Very weak.
. . &2.65—12.75m: ...Recovered as sandy fine to coarse GRAVEL;
ub-angular to sub-rounded. thick

HW
12m: SPT —
2,

o
al
®

28 100

zH

HQ3
T

SPT

run.

HQ3
WPM

| SPT

HQ3

T
N
&

12.75m: Moderately weathered, brownish grey, sl 69 | 5
o GREYWACKE SANDSTONE. Very weak. Indistinctly bedded;
Bl5 55 ¢ persistent, very closely spaced, weak to moderately strong

2 c incipient fractures and joints, stained black and dark brown,
[ crumbles to sandy fine to coarse gravel with firm blow of
hammer. Occasional veins of quartz (<1 mm) and zeolite 5,71
(1-25 mm). [MODERATELY WEATHERED GREYWACKE]
13.35-13.50m: ...CORELOSS (150 mm), wash out at end of N=44

A 13.95m: ...Extremely closely spaced, moderately strong
§ £ incipient joints, sub-horizontal to sub-vertical, occasional
W . zeolite and quartz mineralisation along joints.

14.60m: ...Whitish grey and brown alteration. Dark orange
brown and black oxidisation concentrated around incipient
fractures and joints. Primary joints dipping 40-50° and 70-85°.

13.5m: SPT

9,9,9,17
100

100 | 90 || 82

15m: SPT
9, 13//
27,23 for 100
55mm
N =50+

100 | 95 | 81

9.85-10.25m: JT, 80-90°, Sm, PI, Sn FeO

12.82m: JT, 40°, Ro, Un, Sn MnO
12.90-13.00m: VE, 70°, Un, zeolite? 5-25 mm

13.00m: JT, 30°,PI, Sn MnO

14.05-14.15m: JT set x2, 50-55°, Un, Sn MnO
14.18m: JT, 35°, Ro, Un, Sn MnO

MW 14.35m: JT x2, 40° & 60°, Ro, PI, Sn MnO

14.54m: JT, 50°, PI, Sn MnO

15.42m: JT, 65°, Sm, PI, Cg zeolite
15.53m: JT, 3°, Ro, PI, Sn MnO

15.74m: JT, 20°, Ro, Un, Sn MnO

Remarks:

. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 120mm.
. One vibrating wire piezometer was installed on 17/09/2025. BH2B_1148_PZ01 was installed at 37.5m bgl, Serial No. P250934.
. Falling/rising head testing undertaken with data logger at borehole depth 34.50m on 15/09/2025.

. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.

1
2,
3.
4. Geophysical profiling was undertaken on 17/09/2025, comprising optical and acoustic televiewer.
5.
6.

. Incipient fractures ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone).

Shear Vane (ISHSV + IBHSV) Serial No. 3303 + 3453, calibration constant 1.569 + 1.47.

Water Level Readings:
DateTime

2025-09-16 07:15
2025-09-16 14:30

Water Level
15.70mbgl
12.33mbgl

Hole Depth
34.50m
40.50m
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Shear Vane (ISHSV + IBHSV) Serial No. 3303 + 3453, calibration constant 1.569 + 1.47.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 120mm.
2. One vibrating wire piezometer was installed on 17/09/2025. BH2B_1148_PZ01 was installed at 37.5m bg|, Serial No. P250934.
3. Falling/rising head testing undertaken with data logger at borehole depth 34.50m on 15/09/2025.
4. Geophysical profiling was undertaken on 17/09/2025, comprising optical and acoustic televiewer.
5. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.

6. Incipient fractures ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone).

DateTime Hole Depth

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 10/09/2025 Logged: C. Whitten & I. Mans
Method: Rotary Core Wireline Easting: 1727530.30 Date completed: 17/09/2025 Input: ﬁ rgirtrtlert]on &B
Equipment:  TechDrill 250 HD Northing: 6008022.46 Inclination: 90° Reviewed: | ou hlri)n ’
Contractor:  Drill Force NZ Ltd Ground level: 260.6025m (NZVD2016) | Azimuth: N/A Verified: R.beo?ge
%) 2 -~
x = w a 3 (2 20 g
a ] 2 ~| ~ = [ o4
218z £l5.18 B G4 ||| 28 STRATIGRAPHY EZ
wl |3 £E| %0 |© MATERIAL DESCRIPTION s zTh lelal & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clolg| & ADDITIONAL NOTES Iz
Q| = w5 z = =] F|lo|x E &
o o > 5} DT 2}
= gwgwg”’ e
25051
| i 16.04m: JT, 10°, Ro, PI, Sn MnO, weathering
o | | penetration to 20-30 mm
g i | 16.18m: JT, 25°, Ro, PI, Sn MnO
eI — 16.5m: SPTC
D'gg o}: 044 | 20, 30 for 0
L i 16.62m: ...Persistent, very closely to closely spaced, A5mm//
L | moderately strong incipient fractures and joints, coated or N =50+
i k ish lack.
| i stained dark brownish orange and blac 16.92m: JT, 40°, P, Sn MnO
© + 17
= 1 17.10m: JT, 30°, Ro, PI, Sn MnO
o I i
g r 1 100 | 97 | o7
Ru R 4
L - 17.47m: JT, 45°, PI, Sn MnO
243 E
18— 18m: SPTC
%ol i 17, 33 for 0
L i 18.14m: ...Light grey; brownish orange weathering penetration 65mmi/
Al A - N =50+
- B up to 50 mm around joints; weak primary joints, commonly
= 4 orthogonal at 45-55°, stained black.
| pa0 i 1_8.50-18.55m: .“Extr_emely weak; r(_acovt_ered as s;ndy CLAY; 18.59m: JT, 40°, Sm/Slk, P, Sn MnO
| | light grey mottled white; heavy zeolite mineralisation. 18.69-18.90m: JT. 80°. Un. healed? occasional
8 L i 100 | 100 | 100 quartz, Sn FeO and _MnO, 1-10 mm,
T L 4 = weathering penetration to 30 mm
o Mw
+ 19— =
i ] 19.25m: JT, 55°, PI, Sn FeO and MnO,
| | weathing penetration to 5 mm
~ ;241 ] 19.50m: ...Very closely spaced, low to moderately strong
| incipient fractures and joints; primary joints at 60-65° and 80°;
i ] occasional veins of quartz and zeolite.
™ L 4 . o B
g i 1 100 | 100 | 100 20.20m: JT, 45°, PI, Cg zeolite and Sn FeO
| | 20.30-21.90m: ...Highly fractured; very closely to extremely
| B closely spaced, weak to moderately strong incipient fractures
| a0 | and joints, occasionally with slickenlines.
| | 21.00-21.20m: ...Slightly weathered, bluish grey; weak.
- B Lo . 21.20-21.70m: FZ? 65°, PI, ECS jointing
| i 21.20-21.90m: ...Light grey mottled brownish orange. between, Sn FeO and Vn zeolite
—239 b
® 1 21.70m: JT, 65°, Sm, PI, Cg zeolite
2+t , 1y || & || e 21.75-21.90m: JT set x3, 30-40°, PI-Un, Sn
. 21.90m: Slightly weathered, light bluish grey, GREYWACKE m”mo and FeO, weathering penetration 5-10
| ] SANDSTONE. Weak. Indistinctly bedded; moderately
| fractured; very closely spaced, weak to moderately strong
i incipient joints, stained dark brown, primary joints at 50-70°.
I ] [SLIGHTLY WEATHERED GREYWACKE]
© i ] 22.20-22.50m: ...Closely spaced incipient fractures and joints.
- i 22.50m: ...Closely to moderately widely spaced, weak to
| ] moderately strong incipient fractures and joints; primary joints 22.65m: JT, 70°, Ro, PI, Sn FeO
| | orthogonal at 60° and 70°, stained brown, occasional 22.66m: JT, 75°, PI, Cg zeolite
i | 5 weathering penetration of 5-20 mm.
| 23] % sSwW 22.95m: JT, 70°, PI, Sn FeO
| i 23.00m: ...Moderately strong.
o b i
a L J 100 | 93 || 86
T ] 23.30m: ...Weak.
3 - 23.50m: JT, 70°, Un, Sn FeO, weathering
237 R penetration 5-20 mm
i ] 23.75m: JT x2 orthogonal, 65°, Ro, PI, Sn FeO
| i 23.80m: ...Moderately strong.
o |
Remarks: Water Level Readings:

Water Level
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Client: New Zealand Transport Agency
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 10/09/2025 Logged: C. Whitten & I. Mans
Method: Rotary Core Wireline Easting: 1727530.30 Date completed: 17/09/2025 Input: ﬁ rgirtrtlert]on &B
Equipment:  TechDrill 250 HD Northing: 6008022.46 Inclination: 90° Reviewed: | ou hlri)n ’
Contractor:  Drill Force NZ Ltd Ground level: 260.6025m (NZVD2016) | Azimuth: N/A Verified: R.beo?ge
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25051
| i 24.00m: ...Closely spaced, moderately strong joints, commonly 24.07m: JT set x2, 50°, PI, Sn FeO
| ] 50-80°, stained brown, often penetrating 5-15 mm, with 24.10-24.30m: JT, 75°, PI, Vn zeolite
occasional zeolite mineralisation.
i b 24.33m: JT, 40°, PI, Sn FeO
3 - 24.50-24.70m: JT set x3, 50-55°, PI, Sn FeO
236 E
8 3 1 S os || =0 24.70-25.00m: JT, 80°, PI, Cg zeolite and Sn
I b FeO
F 25— .
| i 25.05m: JT set x2, 70°, PI, Sn FeO, weathering
| i penetration <20 mm
| | 5 25.10-25.35m: JT, 85°, Un, Sn FeO
. | i o SW 25.35m: JT set x2, 55°, PI, Sn FeO, weathering
| _ = penetration <10 mm
25.50m: ...Highly fractured/brecciated; closely to very closely
235 E A
| | spaced, weak to moderately strong incipient fractures and
| | joints; dominant joints at 15-25°, stained brown.
+ 26— .
L i 26.04-26.43m: ...Fault zone; extremely closely spaced jointing; ,26'0,5"2?)'43'"' FZ? 60-70° PI, Sn FeO, ECS
8 H B disintegrates to medium to coarse gravel under firm blow of jointing between
g1 ] hammer. 100 | 85| 72|
3 - 26.45m: ...Moderately fractured.
234 B
— - R 26.75m: Moderately weathered, light brownish grey mottled a%:tirgljir\:r Geor:ét'r?aot}o':r’ll’Z%nm’\:ero and FeO,
L 1 dark brownish orange, GREYWACKE SANDSTONE. 9P
— 27— Moderately strong. Indistinctly bedded; very closely spaced, T . o
- g weak incipient fractures and joints, stained dark brown; 27a0'5:'2g'38m' JT set x4, 30-40°, PI, Sn MnO
- B closely spaced primary joints at 30-45°, stained black. andre
L R [MODERATELY WEATHERED GREYWACKE]
233 R 27.55m: ...Orange, 27.60m: JT, 30-40°, Un, Sn FeO, weathering
8 - B 27.60m: ...Very weak; mixed light grey, brownish orange and aall 73 | 6 penetration 50-90 mm
I+ 1 E grey. Extremely closely spaced, moderately strong incipient MW 27.80-28.25m: JT set x6, 50-75°, Sm, PI, Sn
o 4 = |fractures and joints; primary weak joints at 50-70°. FeO and MnO
ol [ 1]
= 1 28.25-28.50m: ...CORELOSS (250 mm), wash out at end of
3 E run.
—T - 28.50m: ...Brownish grey — 28.50-28.65m: JT set x3, 30-45°, PI, Sn FeO
| 530 ] X ! . .
3 E 28.80m: JT, 20°, Un, Sn FeO
o : 5 | 28.90m: Unweathered, mixed bluish grey and dark grey 28.90m: JT, 40, Un, Sn FeO
% | | % streaked white, GREYWACKE SANDSTONE. Moderately uw 100 | 82|| 68
strong. Indistinctly bedded; fragmented; extremely closely . .
I : spaced, moderately strong to strong incipient fractures; 29.20-30.30m: Fault Zone - Breccia
i I closely to very closely spaced, weak to moderately strong
I ] % rimary joint sets at 45-50°, occasional zeolite coating; highly uw
i B Eisturbed bedding fabric. [UNWEATHERED GREYWACKE]
231 29.20m: Unweathered, grey, highly brecciated GREYWACKE [ |
o | 7 SANDSTONE; recovered as sandy fine to coarse GRAVEL
r ) with some silt, minor clay and minor cobbles. Tightly packed; ||| 8 | P8 | p8
B 7] N moist; well graded; gravel and cobbles are angular to sub-
T 30— w [\langular, moderately strong [GREYWACKE FAULT ZONE]. uw
- 1 % 9.40-29.60m: ...Recovered as sandy, silty CLAY with some
r 1 ravel.
r 1 —1R9.60m: 29.6-29.85 m: CORELOSS (250 mm), wash out in — 30.30-31.50m: JT set x12, 45-50°, PI
B 1 recciated fault zone.
r - 29.85m: Unweathered, grey, highly brecciated GREYWACKE
230 4 SANDSTONE; recovered as sandy fine to coarse GRAVEL
8 F 1 \with some silt, minor clay and minor cobbles. Tightly packed; s || sol| &0
hanil I i S R oist; well graded; gravel and cobbles are angular to sub- 30.80m: VE, 50°, PI, zeolite, 6-8 mm
- B ngular, moderately strong.
= 31— 30.30m: Unweathered, mixed bluish grey and dark grey 31.00m: VE, 10°, PI, zeolite, 4-8 mm
- g 2 streaked white, GREYWACKE SANDSTONE. Moderately
- B = | strong. Indistinctly bedded; fragmented; extremely closely uw
H B spaced, moderately strong to strong incipient fractures;
= 4 closely to very closely spaced, weak to moderately strong
I - primary joint sets at 45-50°, occasional zeolite coating; highly
229 i disturbed bedding fabric. [UNWEATHERED GREYWACKE]
[so N B
% L i 31.78-31.84m: JT set x2, Sm, PI
3 b 31.90m: JT, 60°, Sm, Un
Remarks: Water Level Readings:

. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 120mm.

. One vibrating wire piezometer was installed on 17/09/2025. BH2B_1148_PZ01 was installed at 37.5m bgl, Serial No. P250934.
. Falling/rising head testing undertaken with data logger at borehole depth 34.50m on 15/09/2025.

. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.

1
2,
3.
4. Geophysical profiling was undertaken on 17/09/2025, comprising optical and acoustic televiewer.
5.
6.

. Incipient fractures ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone).

Shear Vane (ISHSV + IBHSV) Serial No. 3303 + 3453, calibration constant 1.569 + 1.47.

DateTime Hole Depth Water Level
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BH2B_1148

. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.
. Incipient fractures ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone).

Shear Vane (ISHSV + IBHSV) Serial No. 3303 + 3453, calibration constant 1.569 + 1.47.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 120mm.
2. One vibrating wire piezometer was installed on 17/09/2025. BH2B_1148_PZ01 was installed at 37.5m bg|, Serial No. P250934.
3. Falling/rising head testing undertaken with data logger at borehole depth 34.50m on 15/09/2025.
4. Geophysical profiling was undertaken on 17/09/2025, comprising optical and acoustic televiewer.
5.
6.

DateTime Hole Depth

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 10/09/2025 Logged: C. Whitten & I. Mans
Method: Rotary Core Wireline Easting: 1727530.30 Date completed: 17/09/2025 Input: ﬁ rgirtrtlert]on &B
Equipment:  TechDrill 250 HD Northing: 6008022.46 Inclination: 90° Reviewed: | ou hlri)n ’
Contractor:  Drill Force NZ Ltd Ground level: 260.6025m (NZVD2016) | Azimuth: N/A Verified: R.beo?ge
%) 2 -~
X = w g s (P 2o 8
a ] 2 ~| ~ = [ o4
2l8| e \i, 2o =] 5 Lo I8 e9 STRATIGRAPHY g
wl |3 £E| %0 |© MATERIAL DESCRIPTION s zTh lelal & DEFECT DESCRIPTION 3%
z Wz & % “lE < =4 °1319| " ADDITIONAL NOTES 22
o a 5 3 HE 0®
= gwgwg”’ e
25051
| i 32.07m: JT, 32°, Sm, PI
=0t 1 100} %8 32.30m: JT, 60°, Sm, Un
o [ R 32.40-32.60m: JT set x3, 75-80°, Sm, Un
I R
228 b 32.62-32.65m: JT set x2, Sm, Un
— 33—
I : 33.24m: JT, 50°, Sm, PI
I 33.34m: JT, 65°, SIk, PI
: i 33.40-33.45m: JT set x2, 15°, Sm, PI
227 g
é’ i 1 100| 90|l 7d 33.72m: JT, 5°, Sm, PI
ﬁ L i
L 34— 34.00m: JT, 60°, SIk, PI
j : 34.10m: ...Minor banding/micro-veining of zeolite and quartz; 34.11m: JT, 5%, Sm, PI
| ] occasional greenish grey mineralisation (chlorite?). 34.25m: JT, 70°, SIk, PI
8 | 206 i 1_34.50-3_4._70rp: ...Recovered as coarse GRAVEL; angular - o | I 0
T i likely drilling induced.
- R 34.80-35.10m: JT, 70-90°, Sm, Un
3 1 34.80m: JT, 45°, Sm, PI
L 35
- 4 35.08-35.20m: JT set x2, 75°, Slk, PI
RER E 100 | 100 | ed 35.30-35.90m: JT, 70-90°, Sm, Un, Cg zeolite
Ir 1.0 35.35m: ...Moderately spaced to closely spaced, weak to
[ps 1000t moderately strong primary joints. 35.55m: VE, 30°, Rg, P, zeolite, <5 mm
B T 2
B $ |36.00-40.50m: ...Ubiquitous quartz (white) veining. Yellow/ | YW 36.10-36.20m: JT st x3. 30.35°. S P
| i white zeolite mineralisation localised around joints/fractured -10-00.20m: JT setxs, 50957, 5m,
L | zones. 36.27m: JT, 70°, Rg, Pl
b 224 1 36.61-36.81m: JT set x3, 45-60°, Slk, PI
St 1 36.61m: VE, zeolite or quartz, <10 mm
<] 100 | 90 || 51 ’ g
T+ R 36.65-36.93m: JT, 80-90°, Sm, Un
; i 37.05-37.08m: JT set x2, 65-70°, Sm, PI, Cg
| i zeolite
| | 37.10m: JT, 35°, Sm, PI
I i 37.23m: JT, 35°, Sm, PI
B 37.40m: JT, 20°, Sm, PI, Cg zeolite
i 223 | 37.45-37.70m: JT, 70-90°, Rg, Un
] L 38—
3 i |
gt - 100 97 ] o7 38.30m: JT, 35°, Sm, PI
F 9 38.50m: JT, 35°, Sm, PI
222 38.63m: JT, 5°, Sm, PI
I i 38.70m: JT, 70°, Rg, PI
i ] 38.85m: JT, 50°, Rg, PI
T | 394 38.90m: JT, 75°, Sm, PI
w F |
g | -
T o g
i i 100 | 100 | 93 39.74m: JT, 70°, Sk, Pl
- R 39.90m: JT, 65°, SIk, PI
Remarks: Water Level Readings:

Water Level
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 10/09/2025 Logged: C. Whitten & I. Mans
Method: Rotary Core Wireline Easting: 1727530.30 Date completed: 17/09/2025 Input: ﬁ g_réirtrt]ert\on &B
Equipment:  TechDrill 250 HD Northing: 6008022.46 Inclination: 90° Reviewed: | ou hlri)n ’
Contractor:  Drill Force NZ Ltd Ground level: 260.6025m (NZVD2016) | Azimuth: N/A Verified: R.beo?ge
2 & >
x = P % ol ICQ |~ ~ 20 % -
glg|z £ g 0|8 5| 22 S|l 298 STRATIGRAPHY g
w|E|S E| %09 MATERIAL DESCRIPTION s s lelal & DEFECT DESCRIPTION ¥
Xlwleg |- |E < =9 o|lo|g| & ADDITIONAL NOTES 22
8 = Q1o z g =m Flo|x o
2 e 'ﬁwg € o z
E=388¢
B i 40.06m: JT, 10°, Skk, Pl i
Pl 2 40.20-40.30m: JT set x2, 15°, Sm, P, Cg :

= g - ch uw quartz and zeolite

200 i Terminated at 40.50 m. Target depth.

I

219 A

L 42

218

L 434

217 A

I

216 -

I

215

L 464

214 A

L 474

213
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 120mm.
2. One vibrating wire piezometer was installed on 17/09/2025. BH2B_1148_PZ01 was installed at 37.5m bg|, Serial No. P250934.

3. Falling/rising head testing undertaken with data logger at borehole depth 34.50m on 15/09/2025.
4. Geophysical profiling was undertaken on 17/09/2025, comprising optical and acoustic televiewer.
5. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.

6. Incipient fractures ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone).

Shear Vane (ISHSV + IBHSV) Serial No. 3303 + 3453, calibration constant 1.569 + 1.47.

DateTime Hole Depth

Water Level




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1148
Photographed By: SH Date Photographed: 10/09/2025-19/09/2025

BH2B_1148 BOX001_0m-3m

BH2B_1148_BOX002_3m-6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1148
Photographed By: SH Date Photographed: 10/09/2025-19/09/2025

BH2B_1148_BOX003_6m-9m

BH2B_1148 BOX004_9m-12m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1148
Photographed By: SH Date Photographed: 10/09/2025-19/09/2025

BH2B_1148 BOX005_12m-15m

BH2B_1148_BOX006_15m-18m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1148
Photographed By: SH Date Photographed: 10/09/2025-19/09/2025

BH2B_1148 BOX007_18m-21m

BH2B_1148 BOX008_21m-23.94m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1148
Photographed By: SH Date Photographed: 10/09/2025-19/09/2025

BH2B_1148_BOX009_23.94m-26.8m

BH2B_1148 BOX010_26.8m-29.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1148
Photographed By: SH Date Photographed: 10/09/2025-19/09/2025

BH2B_1148 BOX011 29.6m-32.55m

BH2B_1148 BOX012_32.55m-35.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1148
Photographed By: SH Date Photographed: 10/09/2025-19/09/2025

BH2B_1148 BOX013_35.25m-37.95m

BH2B_1148 BOX014 37.95m-40.5m



Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 149

Project Office Location: Zone 3, 67 Brynderwyn Road, Brynderwyn
Level 17, Aon Centre, 21/29 Customs Street West, Auckland . ;

Central, Auckland 1010 Project Reference: Aurecon WSP JV Section 2 Sheet 1 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM Date Started: 22/08/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1728028.7mE, Date Completed: 27/08/2025 Input: C. Struthers
Equipment: Fraste ML2 Northing: 6004687.3mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor: Pro Drill Ltd Ground level: 75.76m (NZVD2016) |Azimuth: N/A Verified: A. George

w -
_ n [ =
x 3 w =2 3 = o4
[= 1 K o _ =~ (O] =
2|3 |E TlZo 8 g 28 |g|8|8]| 69 STRATIGRAPHY RE
w ,’_: g F ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
SlYulz & % - 2 5| =29 |2[(3|8| & ADDITIONAL NOTES 3
3] ale |o = §4 . o 6o
SER z
| GRAVEL, with some clay and silt and sand. Medium
] “ | Dense; moist; gravel, slightly weathered, greywacke
r and limestone; sand, fine to coarse. [FILL
E (UNDIFFERENTIATED)]. [
7 SILT, with minor clay, with trace rootlets; light greyish 05m SV
] brown with mottled orange; moist; low plasticity; .
L 75 ] rootlets, <3mm. [RESIDUAL SOIL]. 187/48KkPa
< 1_- - -
T ] 1msv 10
] 87/25kPa
B 1 RS
- 1 2
i z 1.40m: Mottled orange & limonite staining.
I 74 1
o] 19m sv
] 174/34kPa
— ] 2m SPT
% I " - 1,1/?:,22,2 iy - -
] Completely weathered; light brownish grey; muddy cw N=7
- LIMESTONE; very weak. Coarse SAND, with some  |........
o | ] gravel; light brownish grey; gravel, medium to coarse. R S
— o [ 73 E [COMPLETELY WEATHERED LIMESTONE
g i ] (IMPURE)]. 00| - | -
3_' Highly weathered; light orange grey; muddy HW 29m sV
i LIMESTONE; very weak; pervasively sheared; fissile. 152/48KPa
Y ] Breaks down to a SILT. [LIMESTONE (IMPURE)]. amset |00 - | -
%+ ] 3,516, 9,12,
] . " 13
2.50m - 2.60m: CORE LOSS 2.50 - 2.60m (0.10m). Failed ~ |..._.. Ne 10 | 350m, 3 50- 21.00m deformed rock mass
T push tube. : comprising multiple crush zones and shegr zones
| Moderately weathered; light orange grey; muddy fn‘;g:l‘r:‘::gﬁir Efgvr;‘v"élv recovered as fine to
L7200 ] LIMESTONE; very weak. Breaks down to a silt. Mw : '
S E 3.50m - 21.00m: Deformed rock mass comprising multiple 100 | 100 | -
T 4 h crush zones and shear zones.
1 Slightly weathered; light grey with mottled orange;
~ L i muddy LIMESTONE; very weak; ubiquitous incipient
1 fractures, clay coated joints. Localised crush zones. :
paH n 4Am SPT 100 ~ ~ 450-4.65m: CZ, recovered as medium angular
20, 30 B 7Istgravel
1 for 50mm N = cs
L ] 50+ ! —472m JT,5° RG,ST
E T [MN478m CZ, 5
[5e) 1 490-5.30m: CZ, recovered as fine to medium Ist
g 5_| 4.90m - 5.30m: Clay coated joints. 85 - - : gravel, with some silt
] CORE LOSS 5.30m - 5.45m (150mm).
T Slightly weathergd; grey; mgddy I_'IM!ESTONE; very i |os57.5.50m: T, 12°, RG, ST
© 1 weak; pervasive incipient joints, dipping 30 degrees. [ 567-5.70m: JT, 30°, RG , ST
| [EF70 ] sw 1007 | - —575m: JT,30°,RG ,UN
>580-5‘96m: CZ, recovered as medium to coarse
T VCS angular Ist gravel
T 6 6.00-6.30m: CZ, recovered as medium angular
o~ i 6m SPT - N N Ist gravel, with some silt
18, 32
o i for 45mmN =
] 50+ 51 " o
] 636-6.44m: CZ, 45°, RG ,UN
. E—647m: JT,25°,RG ,UN , Tmm
] ves 649m: JT,30°,RG ,UN , 2mm
653m: JT,30°,RG ,UN , Tmm
8 L 69 1 ] ol o . %6.62m:JT,40°,RG,UN,1mm
ol I | CORE LOSS 6.80 - 7.50m (700mm). Suspected Dl hee8eTamCZ
7 washout due to suspected shear zone.
i H 7.50—9.0Qm: cz, ref:overed as fine to medium Ist
| Unweathered; grey; muddy LIMESTONE; very weak; JJamseT gravel, with some silt
£ es pervasive incipient joints, dipping 30 degrees. ow N= 25 R R R £cs
1 | T T
REMARKS: Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 25mm and vertical
laccuracy +/- 39mm.

2. A standpipe was installed on 27/08/2025 with a screened interval between 6.8 to 9.8m bgl. A vibrating wire piezometer was
installed at 9.50m bgl, within the open standpipe on 27/08/2025, Serial No. viot01575.

3. Shear Vane Serial No. 3946, calibration constant 1.403.

4. Push tube failed at 2.5mbgl due to encountering hard material.

5. Hand clearance to 1.9mbgl was undertaken on 22/08/2025.




Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 149

Project Office Location: Zone 3, 67 Brynderwyn Road, Brynderwyn
Level 17, Aon Centre, 21/29 Customs Street West, Auckland . ;

Central, Auckland 1010 Project Reference: Aurecon WSP JV Section 2 Sheet 2 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM Date Started: 22/08/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1728028.7mE, Date Completed: 27/08/2025 Input: C. Struthers
Equipment: Fraste ML2 Northing: 6004687.3mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor: Pro Drill Ltd Ground level: 75.76m (NZVD2016) |Azimuth: N/A Verified: A. George

w -
_ n [ =
x 3 w =2 3 = o4
[« K= Q c P I S Q =
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w|E 4 F ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION X
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Ols | w|o w ] <o o |x <
o o (G} 2| o2 @
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E=288g 2
| Unweathered, bluish grey, Calcareous MUDSTONE,
] extremely weak, pervasively sheared. Recovered as a
r 1 fine, angular gravel with an indistinct fabric dipping 30
. 1 degrees [CALCAREOUS MUDSTONE].
[¢] B 100 [[15 || 15 ECS
T -4
| 67 1
© -4
I 9 _
] Unweathered, bluish grey, Calcareous MUDSTONE; 9m SPT
I | very weak. Ubiquitous incipient fractures (moderate T 112(;{2?520' N
»nr 1 tensile strength). Indistinctly bedded, bedding is thin, N= 65
1 dips 20 degrees. Widely spaced crush zones. 950-9.61m: CZ, 45°, RG ,UN , recovered as fine
- to medium Ist gravel, with some silt, some
1 evidence of slickensides
] 950-11.10m:JT, 80°, RG, UN, sub-vertical
1 | 66 jointing
- ]
g 10 100 | 71| | 67
T ] 10.05-10.20m: CZ, RG , UN
| M
| - 10.50-10.80m: CZ
o ] Unweathered, bluish grey, Calcareous MUDSTONE, 10.5m SPT
Ples extremely weak, pervasively sheared, with close to srmos e |
sr 1 moderately widely spaced crush zones and shear N= 43
1 zones. Recovered as fine, angular gravel with an 10.96-10.99m JT. 5° SM_ UN
— 11_] B L . . . _ . 96-10. . y 9, N
] indistinct fabric dlppmg 10-30 degrees' ECS 11.10-11.15m: JT, 5°, recovered as angular fine
< to medium mst gravel
| 1 [~11.19m: JT, 2, RG, UN
1 F\11.25-11.30m: JT, 10°,RG , ST
foe] 1 —11.43m: JT, 10°, RG , UN
% T @ 20 20 11.56-11.70m: CZ, 5°, RG ,UN, recovered as
1 angular medium mst gravel
| 64 1
| 12 ? uw CS|
= ] z 12m SPT
7] 20, 30//30 B - B :
L ] for 35mm N = 1 12 27-12.32m JT, 10°,RG , ST
] 12.34m: JT, 20°, RG , PL
|| T H 12.58-12.66m: CZ, recovered as angular fine to
1 ECS medium mst gravel, with some silt
| 63 1
@ B
<] 100 [[20 |20
I ]
13 .
] = 13.41-13.50m: CZ
= ] 13.5mspT [ [ . SS[ | 13.67-13.60m: JT, 30°,SM, UN
[72) ] . 25?0 30//'5\‘ _ 13.62-13.99m: CZ, recovered as angular fine to
| 62 ] or 5"8T = ECs medium mst gravel, with some silt
0 14_] T
] csl| :
: 14.17-14.30m: CZ, RG , UN , recovered as
i 4 ECS angular fine to medium mst gravel, with some silt
] i 100 [|20 |]20
I ]
L 61 1
| cs|
I 15
] 15m SPT
I 12,1319, 19, | _ R R
» | 1 11
I 1 for 45mm N = : 15.40-18.00m: CZ, RG , UN , recovered as
— 4 50+ - bangular to angular medium to coarse mst
. gravel, with some silt
© ]
© % 0 ] 100 | 40 | B3 ECs
REMARKS: Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
;.Cguc:c;rcc:,irf;fe;gi;?ﬁ]tured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 25mm and vertical 25/08/2025 5:00:00 pm 10.50 0.20
2. A standpipe was installed on 27/08/2025 with a screened interval between 6.8 to 9.8m bgl. A vibrating wire piezometer was 26/08/2025 8:00:00 am | 10.50 | 0.20

installed at 9.50m bgl, within the open standpipe on 27/08/2025, Serial No. viot01575.
3. Shear Vane Serial No. 3946, calibration constant 1.403.

4. Push tube failed at 2.5mbgl due to encountering hard material.

5. Hand clearance to 1.9mbgl was undertaken on 22/08/2025.




Client: New Zealand Transport Agency

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 25mm and vertical
laccuracy +/- 39mm.

2. A standpipe was installed on 27/08/2025 with a screened interval between 6.8 to 9.8m bgl. A vibrating wire piezometer was
installed at 9.50m bgl, within the open standpipe on 27/08/2025, Serial No. viot01575.

3. Shear Vane Serial No. 3946, calibration constant 1.403.

4. Push tube failed at 2.5mbgl due to encountering hard material.

5. Hand clearance to 1.9mbgl was undertaken on 22/08/2025.

DateTime Hole Depth (m)

Project: Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 149
Project Office Location: Zone 3, 67 Brynderwyn Road, Brynderwyn
Level 17, Aon Centre, 21/29 Customs Street West, Auckland . ;

Central, Auckland 1010 Project Reference: Aurecon WSP JV Section 2 Sheet 3 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM Date Started: 22/08/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1728028.7mE, Date Completed: 27/08/2025 Input: C. Struthers
Equipment: Fraste ML2 Northing: 6004687.3mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor: Pro Drill Ltd Ground level: 75.76m (NZVD2016) |Azimuth: N/A Verified: A. George

w -
_ n [ =
X 3 w =2 3 = o4
= ) &) c == Q =
2lo|E e 5 c| B8 |E|E|E| 69 STRATIGRAPHY Ra
w|E 4 F g0 |© MATERIAL DESCRIPTION £ a E ¥ |a é DEFECT DESCRIPTION X
glh|d a|23|o 5| 9 |o|9|g]| &k ADDITIONAL NOTES 29
Sl=|¢ wlo u £ <o Flo|x = m
o BT 0@ 0nn 2
E=288g 2
| 15.80m: Dark grey; bedded mudstone dipping 20 degrees,
© 1 thinly bedded (50mm).
g | 100 | 40 | B3
I ]
- 59 1
17
° ]
@ B
g | 100 [[20 || 17
I ]
- ——17.50m: , Strong HCl reaction
| Unweathered; bluish grey; Calcareous MUDSTONE;
58 ] extremely weak; pervasively sheared. Recovered as a
B 1 fine to medium angular gravel. J
— 18 L—18.00m: , Strong HCI reaction
| 18.00m - 22.50m: Core loss 18.00 - 19.50m mostly
1 recovered as core gains 19.50 - 22.50m.
| i 1 18.27m: Shear fabric dipping 35-45 degrees. |18 30m JT 2 RG . UN
— [—18.50m: , Strong HCI reaction
] ECS I~ 18.57m JT, 30°, RG ,UN
§ L 57 ] s 120 || 15 [—18.72m: JT, 22,RG , ST
1 —18.90m: JT, 5°,RG , UN
19|
4 19.23-19.32m: CZ, Recovered as medium to
I 4 7coarse gravel
~ =—19.67-19.69m: JT, 2°, RG ,UN
. 56
: [—-19.84-19.89m: JT, 40°,SM,, UN
o
20 S uw
@ 4
gr | 91 flf2o0 |17 |—20.28m: T, 2/, RG, UN
T 20.59-20.85m: CZ, RG, ST, recovered as
1 angular fine to medium mst silty gravel
. 55 1
1 h 20.85m: Dark bluish grey; mudstone lamination, 10mm. I
21 -
] Unweathered; bluish grey; muddy LIMESTONE; very 09m: JT. 10°. RG . ST
] weak; ubiquitous incipient fractures [LIMESTONE
B i (IMPURE)]. : .24-21.25m: JT, 10°,RG , UN
E 21.00m: Rock mass pervasively sheared, extremely closely ;gigm :Ji éo(;’ SU'\ﬁ‘ UN
— spaced. -40m: JT, B
© : ves [—21.65m: , Strong HCI reaction
% | 54 ] 21.70m: Calcite lens. 100 | 100 | 93 [~21.71m: , Strong HCI reaction
ZL- 21.89m - 21.32m: Dark grey; vein; vein, amorphous i T21_97m; , Strong HCl reaction
] organics. " : 21.99m: JT, 2°,RG , UN
| 21.97m: Calcite lens. _\22- O4m: JT, 1°,RG , UN
| 22.10m: , Strong HCI reaction
1 22.04m: Dark grey; clast, 30mm. 22.25:22.50m: VN, 5% RG , UN , calcite
© T 22.08m: Dark grey; clast, 20mm.
1 -\ 22.10m: Calcite lens. 22.61-22.98m: CZ , UN , recovered as fine to
53 1 Unweathered; bluish grey; Calcareous MUDSTONE; (e coarse angular gravel, with some sil
r 1 extremely weak; ubiquitous incipient fractures and
1 veining with moderate tensile strength
23_]
] [CALCAREOUS MUDSTONE]. [ 25 07m T, 35°, RG ST
© 1 23.00m: Mudstone becoming dark bluish grey. —23.17m: JT, 30°, RG , ST
g | 100 | B5 | po M
T 1 23.38-23.42m: CZ, recovered as angular
1 medium to coarse mst silty gravel
T 23.59-23.70m: CZ, recovered as angular
T M 7medium to coarse mst silty gravel
| 52 1
[ | 1
REMARKS: Vater Level Readings:

Water Level (m)




Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 149

Project Office Location: Zone 3, 67 Brynderwyn Road, Brynderwyn
Level 17, Aon Centre, 21/29 Customs Street West, Auckland . ;

Central, Auckland 1010 Project Reference: Aurecon WSP JV Section 2 Sheet 4 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM Date Started: 22/08/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1728028.7mE, Date Completed: 27/08/2025 Input: C. Struthers
Equipment: Fraste ML2 Northing: 6004687.3mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor: Pro Drill Ltd Ground level: 75.76m (NZVD2016) |Azimuth: N/A Verified: A. George

w -
—_ %) 4 z
x 3 w =2 3 = o4
[« K= Q < P I S Q =
Qla E I|Zo 5 = Qe FTISI=E 6 9 STRATIGRAPHY g
w ,’_: g F ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
QO‘ g b & ‘% - 8 s 5 a ,‘;’ 8 g w ADDITIONAL NOTES :: S:
o a o 5| &F o 2%
££2888 -
] Unweathered; dark bluish grey; muddy LIMESTONE; WYV |24 00m: , Strong HCT reaction
B L2 : 24.09-24.12m: JT, 15°,SM, UN
] very weak; ubiquitous incipient fractures (moderate H 24, 24.94.95 _JT' 10“VRGV N
r | tensile strength), frets easily; fissile; calcite veins P TLRE.
E [LIMESTONE (IMPURE)].
T 24.22m: Dark bluish grey; mudstone lamination, dipping 5 H X
1 degrees. ¢ [——24.60m: JT, 85°, RG , UN , sub-horizontal
- | _ CS| : N24.7024.65m: JT, 2, RG , ST
g I 51 ] 24.60m - 24.63m: Dark bluish grey; mudstone band, 30mm, 100 | 97 | 93 :
i dipping 20 degrees. i E=-24.86-24.88m: JT, 50°,RG , ST
25 24.76m - 24.80m: Dark bluish grey; mudstone band, 40mm, [—24.97-24.98m: JT, 30°,RG , UN
] dipping 20 degrees. H
I ' : |—25.14m: JT, 30°, RG , ST
| 1 25.14m - 25.24m: Calcite infilled veins. : 25.17m: VN, 5, RG , UN , calcite
> 1 25.17-25.30m: VN, 45°,RG , UN, calcite veins
_- 25.40m: Limestone becomes weak. M s 25.24m: VN, 5. RG, UN , calcite
1 i |=>~25.61-25.64m: JT, 5°, RG , ST
- 50 1
26_]
@ B
gt 100 | 95
b ]
] ;1 b —26.56m: uT, 10% RG, PL, 60mm
I 49 26.70m: Mudstone clast, 50mm. :
] |—26.87m: JT, 22, RG , ST
- 27
G L s i 100 | 93
b ]
1 -
28_] 2 uw
o [ ]
1 28.50-28.98m: CZ, RG, UN , recovered as
T angular coarse Ist gravel
| 47 1
28] ves 28.98-29.11m: CZ, RG , UN
i 29.11-29.36m: CZ, recovered as subangular
o | coarse Ist gravel
gt 100 | 87 || 87
T 1 29.36-29.46m: CZ, recovered as subangular
q coarse gravel
__ Unweathered; grey; Calcareous MUDSTONE; very
] weak; ubiquitous incipient fractures with intact rock
- 46 ] strength. Calcite infilled veins and steep to subvertical
| ] healed joints (dark grey infill) with moderate tensile
- 30 strength. Indistinct bedding/dark grey mudstone band
E dipping 40 degrees [CALCAREOUS MUDSTONE].
@ 4 N N
% | 45 ] 100 | 93 || 88 — 30.77-31.02m: JT, 40°,RG+SM, UN , healed
. a1 7
] - cs| : )
E Unweathered; light grey; muddy LIMESTONE; weak; : 31.18-31.50m: VN, 88°,RG , UN, calcite
M 1 with mudstone breccia; calcite veins; pervasively :
] sheared [LIMESTONE (IMPURE)].
__ 31.13m - 31.40m: Limestone becoming moderately strong.
) i 31.40m - 31.50m: Limestone becoming weak.
g I 44 ] 100 [ 100 | 93 M
REMARKS: Water Level F;e‘ad‘ings:

DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 25mm and vertical
laccuracy +/- 39mm.
2. A standpipe was installed on 27/08/2025 with a screened interval between 6.8 to 9.8m bgl. A vibrating wire piezometer was
installed at 9.50m bgl, within the open standpipe on 27/08/2025, Serial No. viot01575.
3. Shear Vane Serial No. 3946, calibration constant 1.403.
4. Push tube failed at 2.5mbgl due to encountering hard material.
5. Hand clearance to 1.9mbgl was undertaken on 22/08/2025.




Client:
Project:
Location:

New Zealand Transport Agency

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Northland Corridor, Alternative to Brynderwyn Hills
Zone 3, 67 Brynderwyn Road, Brynderwyn

BH2B_1149

Central, Auckland 1010 Project Reference: Aurecon WSP JV Section 2 Sheet 5 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM Date Started: 22/08/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1728028.7mE, Date Completed: 27/08/2025 Input: C. Struthers
Equipment: Fraste ML2 Northing: 6004687.3mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor: Pro Drill Ltd Ground level: 75.76m (NZVD2016) |Azimuth: N/A Verified: A. George
w -
_ n [ =
x 3 w =2 3 = o4
[« K= Q c P I S Q =
2lo|E e 5 | B8 |E|E[8] 69 STRATIGRAPHY Ra
w E g F ao |© MATERIAL DESCRIPTION £ a '5 ¥ | |a é DEFECT DESCRIPTION 4x
glh|d a|23|o 5| 9 |o|9|g]| &k ADDITIONAL NOTES )
Ols | w|o w ] <o o |x <
o a o 2| o o 2%
E2z888 z
- | 31.40m - 31.50m: Limestone becoming weak.
| [ ] Unweathered; bluish grey; Calcareous MUDSTONE;
g 1 extremely weak; ubiquitous incipient fractures with |l 32.50m:  Weak HCI reaction
I ] moderate to low tensile strength [CALCAREOUS M -Som:, Heak Rt reactiol
] MUDSTONE].
| 43
— 33 . 1 |—33.00m: , Weak HCI reaction
| 33.00m: Core pickup 33.00 - 34.50m (0.07m) balances loss e |—33.00m: JT, 45°, RG, ST
] 34.50 - 36.00m. : ' [=>33.15-33.20m: CZ, 20°, RG, UN
r ] 33.10m - 35.00m: Shear fabric dips 40 degrees. MIVS
T 33.50-34.37m: CZ, recovered as angular fine to
. oarse gravel with some silt, shear fabric dips 40
4 degrees
|8 L a2 1 100 | 100 | 97
o2 ]
30 ECS
] Unweathered; light grey; muddy LIMESTONE; very :
T weak; with healed brecciated fabric, with offset |—34.55m: JT, 10°, RG , ST
1 bedding contacts, ubiquitous incipient fractures and 34.64-34.70m: CZ, recovered as angular fine to
L4 ] calcite filled veins. Shear fabric dips 40 degrees coarse mst gravel with some silt
i [LIMESTONE (IMPURE)]. [——"34.84m: JT, 10°, RG , ST
354 34.77m - 34.82m: Light orange brown; mudstone breccia, [——235.00m: , Weak HCl reaction
E laminations offset.
|| 8 | T 34.82m - 35.27m: Dark grey; siltstone breccia, laminations 95 | 80
T 1 offset. :
] ! —35.38m: JT, 5°,SM , ST
i 35.00m: Shear fabric no longer present. :
] i |—35.56m: JT, 35°, RG , ST
L 40 1
1 -
— 36 <Zz uw
28 L a0 E 100 | 95
I ]
. 1 Unweathered; grey; Calcareous MUDSTONE;
N extremely weak; ubiquitous incipient fractures.
: Moderate tensile strength [CALCAREOUS
+ ] MUDSTONE].
1 - i i f—37.42m JT, 35%, RG, ST
| — B Unweathered; dark bluish grey; muddy LIMESTONE; 1 37.50-37.75m: JT, 3
1 very weak; with healed brecciated fabric, with offset 7
| 38 1 bedding contacts, ubiquitious incipient fractures
1 [LIMESTONE (IMPURE)]. Ll
1 37.90-39.00m: VN, 85° , UN , calcite
38|
| = ]
g L 100 | 99 38.24m: VN, 5°, SM, UN , calcite
I ]
37 ] 38.77m: WN, 5, SM, UN , calcite
Lt s
2 ]
é’ 4 39.42m: Dark grey; mudstone lamination, 2mm. 100 | 95 | —39.51m: JT, 10°, RG, ST , clay coated
1 39.58m - 39.69m: Dark bluish grey; mudstone breccia,
. 36 1 microfaulted (40 degree dip), <15mm, offsets.
1 End Of Hole: 40.00m Dl
REMARKS: Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 25mm and vertical 26/08/2025 5:00:00 pm 34.50 9.30
laccuracy +/- 39mm.
27/08/2025 8:00:00 am | 34.50 | 9.70

2. A standpipe was installed on 27/08/2025 with a screened interval between 6.8 to 9.8m bgl. A vibrating wire piezometer was
installed at 9.50m bgl, within the open standpipe on 27/08/2025, Serial No. viot01575.

3. Shear Vane Serial No. 3946, calibration constant 1.403.

4. Push tube failed at 2.5mbgl due to encountering hard material.

5. Hand clearance to 1.9mbgl was undertaken on 22/08/2025.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1149
Photographed By: SH Date Photographed: 25/08/2025-27/08/2025

BH2B_1149 BOX001_Om-2.7m

BH2B_1149 BOX002_2.7m-5.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1149
Photographed By: SH Date Photographed: 25/08/2025-27/08/2025

BH2B_1149 BOX003_5.8m-9.72m

BH2B_1149 BOX004_9.72m-12.58m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1149
Photographed By: SH Date Photographed: 25/08/2025-27/08/2025

BH2B_1149 BOX005_12.58m-15.4m

BH2B_1149 BOX006_15.4m-18.27m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1149
Photographed By: SH Date Photographed: 25/08/2025-27/08/2025

BH2B_1149 BOX007_18.27m-21m

BH2B_1149 BOX008_21m-23.89m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1149
Photographed By: SH Date Photographed: 25/08/2025-27/08/2025

BH2B_1149_BOX009_23.89m-26.66m

BH2B_1149 BOX010_26.66m-29.48m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1149
Photographed By: SH Date Photographed: 25/08/2025-27/08/2025

BH2B_1149_BOX011_29.48m-32.26m

BH2B_1149 BOX012_32.26m-35.27m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1149
Photographed By: SH Date Photographed: 25/08/2025-27/08/2025

BH2B_1149 BOX013_35.27m-38.12m

BH2B_1149 BOX014 38.12m-40m



Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BH2B 11 50
Location: Zone 3, 67 Brynderwyn Road -

Project Offi
Level 17, Aon Centre, 212]968%10'?:5 Street West, Auckland )
Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 19-08-2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727453.50mE, Date Completed: 22-08-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6004285.45mN, Inclination: 90 Reviewed: S. Nelis
Contractor:  Pro-Drill (Auck) Ltd Ground level: 30.11m Azimuth: N/A Verified:  A. George
w =
_ %) [ =
= = E|lo |H 2l 2= ~| 2o 94
SIS |E 2|20 8 | a8 |g|g|g]| &9 STRATIGRAPHY E2
wliE | Elzo|o MATERIAL DESCRIPTION £| 2f |Z|2|g]| & DEFECT DESCRIPTION Jx
Slylz & % - 9 5[ =29 |2[(3|8| & ADDITIONAL NOTES =3
° s1% |° =| & . b3
E2£880 £
L 30 SILT with some clay and trace rootlets (up to 8mm);
o [ brown. Firm, moist, low plasticity [TOPSOIL].
SILT with some clay, minor gravel and trace sand; )
L brown. Firm, moist, low plasticity; gravel, fine to 05m Sv 0.50m: Shear vane refused on gravel fil
| medium, slightly weathered, angular, limestone; sand, uTP
fine [FILL (UNDIFFERENTIATED)].
< 1 SILT with trace clay; brownish grey. Firm, wet, low 10| - | -
L 29 plasticity [RECENT (HOLOCENE) ALLUVIUM]. 1Bf: gz
44/ 17kPa
15m SV
I BH SV
30/ 22kPa
P 19m SV
28 2.00m - 2.50m: PUSHTUBE (500mm). . BH SV
- 32/ 28kPa
- % B2 | - | -
£ 25m SPT 2.50m: SPT test sunk under own weight
r 0,0//0, 0,0, 0
e N=0 7| - | -
(%)
— 3
| 27 3.00m - 3.50m: PUSHTUBE (500mm).
g 46 - -
]
| ] Sandy SILT with trace clay; bluish grey. Soft, moist, 0305/;(;' gP1T1
lg ] low plasticity; sand, fine. Ne2 od | - }
] s T A : 3.95m - 4.07m: CORE LOSS (120mm), inferred
% ] Silty fine to coarse GRAVEL,; light bluish grey. Loosely was’:’[‘)m Ofﬁnmes trom alltuial ;ravgl‘sma)nggﬁ
o packed, moist, well graded; subrounded to rounded, disturbance
% slightly weathered sandstone, calcareous siltstone ~ [[7 8l - -
1 and volcanics.
- Highly weathered, light bluish grey, pervasively . .
o
- 1 £ | sheared, calcareous MUDSTONE; extremely weak. 1,415//T, §P2T > .90m: HC! test; moderate reacton
Y 1 Polished surfaces. Hosts trace clasts of calcareous N=7 | - | -
@ 1 siltstone, subrounded to subangular, up to 10mm.
I 5] (recovered as clayey silt with some fine sand; stiff,
25 N moist, high plasticity) NORTHLAND ALLOCHTHON
r DEGRADED ZONE (HW/MW)].
CORELOSS 4.95-5.31m (360mm). Inferred washout W
g from SPT disturbance. [ o
T Highly weathered, light bluish grey, pervasively
i sheared, calcareous MUDSTONE; extremely weak.
Polished surfaces. Hosts trace clasts of calcareous
2 | siltstone, subrounded to subangular, up to 10mm.
- 6 Z | (recovered as clayey silt with some fine sand; stiff, 6.00m: HC! test: moderate reaction
o moist, high plasticity). Lo s o '
o N= 15 6 - R
R 7} J
e Moderately weathered, light bluish grey, pervasively 6.50m - 10.80m: Uncertainty around natural vs
3T ] sheared LIMESTONE (PURE); very weak. Extremely 100 b | o B auoeq ractures. Allfractures induded in
* === _ | closely spaced incipient fractures, low to moderate 6.70m: HCI test; strong reaction
— 71 2 | tensile strength. Infill with dark grey silt/clay, 1-3mm,
7 stiff, high plasticity. Trace calcite mineralisation up to
- F 23 : -“'-I“ 13mm. Core recovered as angular limestone
g S fragments, average 8mm [NORTHLAND MW 5 oo ECS
1 ALLOCHTHON CALCAREOUS SEQUENCE
] (SW/UW)].
ol === | CORELOSS 7.23-7.50m (270mm). | rmser ||
— === 2 | Moderately weathered, light bluish grey, pervasively for T4mm N = 7.73-8.09m: DB, angular limestone fragments up
T T T T <
Q :‘I:‘I: : :"‘. = sheared LIMESTONE (PURE); very weak. 50+ o ” N to 8 mm, with some silt , SPT disturbance
REMARKS == Water Level Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal 19-08-2025 12:00:00 2.00 0.80

accuracy +/- 20mm and vertical accuracy +/- 32mm.

2. One vibrating wire piezometer was installed on 22/08/2025. BH2B_1150_PZ01 was installed at
25m bgl, Serial No. 378369.

3. Shear Vane Serial No. 1378, calibration constant 1.383.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BH2B 11 50
Location: Zone 3, 67 Brynderwyn Road -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 19-08-2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727453.50mE, Date Completed: 22-08-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6004285.45mN, Inclination: 90 Reviewed: S. Nelis
Contractor: Pro-Drill (Auck) Ltd Ground level: 30.11m Azimuth: N/A Verified:  A. George
w =
4 4
o) = Elo u o| =i 20 94
2I8|E =32, 18 s 28 |g|g|8| o STRATIGRAPHY Ed
a|2E T|Zo |9 | ww 222 eS8 <E
w ,’_: g F ao |© MATERIAL DESCRIPTION £ a '5 X | |a &t DEFECT DESCRIPTION 94X
nO: g > & ‘% - 8 3 5 o} ,‘;’ 8 g w ADDITIONAL NOTES E 3
w o
°© o © 2| @z e2on4 7
E=2389g =
| 22 ] Extremely closely spaced incipient fractures, low to [
g moderate tensile strength. Infill with dark grey ECS 827-8.33m: DB , angular limestone fragments up
2 ] silt/clay, 1-3mm, stiff, high plasticity. Trace calcite 91123 {18 fo8rmm, with some sit, weathersd seam
~ mineralisation up to 13mm. Core recovered as csl ! ¥ ering
P anQU|ar limestone fragments, average 8mm. 8.60-9.00m: DB, angular limestone fragments up
l<H) 10| o 0 to 60mm , broken along incipient fractures
I
o . 9 ||| 11 | o Ees
DO| 2q 9m SPT - - - )
T 21,29 920-9.25m: DB, angular limestone fragments up
for 35mm N = to 8 mm, with some silt , weathered seam
8 Mw 50+ o5 1 | 2s H disturbed by drilling
I H
cs| !
' 955-9.90m: DB, angular limestone fragments up
- H to 45mm , weathered seam disturbed by drilling
g
g 100 [[20 | © =5
1 10.01-10.05m: DB , sandy silt, core bound
- 20 H
® H
[¢] 93 |[ 93 ff 93 :
o | I H
| i Unweathered, light bluish grey, pervasively sheared
LIMESTONE (PURE); very weak. Extremely closely csl ¢ 10.70-10.78m: DB, angular limestone fragments
d incipient fractures. moderate tensile strength H up to 20mm, broken along incipient fractures
LT sp.aceA Incipien ! , - s gtn. + [~10.80m: JT, 30°, RG, PL, dark grey silt/ clay ctg
g AT Infill with dark grey silt/clay, 1-3mm, stiff, high all & + 1—10.90m: JT, 45°, RG , PL , dark grey silt/clay ctg
My ici i i isati H
I 1 s plasticity. Trace calcite mineralisation up to 13mm. L 11.06m JT, 48° RG , PL, dark grey siltclay vnr
B e —11.16m: JT, 80°, SM ,UN, dark grey silt/clay ctg
' ™\ 11.20m: JT, 20°, RG , PL, dark grey silt/ clay vnr
+ [\ 11.30-11.35m; JT, 60° 75°, RG , UN, dark grey
1 - - ilt/clay ctg , x2
Unweathered, light bluish grey, speckled dark grey, siiclay €tg . x
| CONGLOMERATIC LIMESTONE; very weak. Clasts 11.67-1.68m: JT. 25 SM. PL . dark gre
are subrounded to subangular limestone and dark sitclayvor, x2 aey
© grey calcareous siltstone, up to 13mm. Matrix is fine
— © i 100 | 100
I sandy limestone.
11.95m: HCI test; strong reaction
| 18 —12.06m: JT, 65°, SM , PL, dark grey silt/clay ctg
s
<] 100 | 89
I
17 —13.06m: JT, 65°, SM , PL, dark grey silt/clay ctg
B N\ 13.12-13.13m: CZ, 35° , brecciated limestone
uw fragments up to 5mm, dark grey silt/ clay
< 13.15m: JT, 65°70°, SM, PL , dark grey silt/clay
ctg
13.48m: Clasts include dark grey siltstone, up to 30mm. 13.60-13.78m: JT, 80°90°, SM , UN, dark grey
I 7sill/clay ctg
5]
g o1 || 89 H
T L 16 * 1 [—14.10m: JT, 43°, SM , PL, dark grey silt/clay vnr
KM. 14-14.16m: CZ, 30° , angular limestone
fragments up to 6mm
14.23m: JT, 60°, 60°, SM, PL, dark grey siltclay
ctg
1 14.30m: JT, 50°, 50°, SM, PL, dark grey siltclay
L ctg
I 15
(s
<] o7 | 87| 71
I
0
—15.55m: JT, 60°, SL, PL , dark ilt/ clay cty
- 15.55m - 15.90m: Bed of laminated, fine sandy limestone, " arcorey sicay ¢lg
bedding dipping 25-30°. Pervasively microfaulted, offset up CS| i |—15.71m: BP, 30°, SM, PL , clean
to 5mm. - Qw. 76m: BP, 25°, SM, PL, clean
ws! ! 15.81m: BP, 25°, SM, PL, clean
REMARKS Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal 19-08-2025 16:40:00 10.05 0.00
accuracy +/- 20mm and vertical accuracy +/- 32mm. 20-08-2025 07:45:00 | 10.05 [ 0.10

2. One vibrating wire piezometer was installed on 22/08/2025. BH2B_1150_PZ01 was installed at
25m bgl, Serial No. 378369.
3. Shear Vane Serial No. 1378, calibration constant 1.383.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BH2B 11 50
Location: Zone 3, 67 Brynderwyn Road -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 3 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 19-08-2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727453.50mE, Date Completed: 22-08-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6004285.45mN, Inclination: 90 Reviewed: S. Nelis
Contractor: Pro-Drill (Auck) Ltd Ground level: 30.11m Azimuth: N/A Verified:  A. George
w =
_ %) [ =
x 3 w =2 ol = (o
[= 1 K= Q < P I N o =
2lo|E I|Zo 5 c| B8 |E|E|E| 69 STRATIGRAPHY gZ
w E g F ao |© MATERIAL DESCRIPTION £ a 'a ¥ | |a é DEFECT DESCRIPTION 94X
nO: g > & ‘% - 8 3 5 | ,‘;’ 8 g w ADDITIONAL NOTES 5 3
w o
o =) o ES b 0o nn 9
E=2389g =
[ 14 [CONT] Unweathered, light bluish grey, speckled dark 15.98m: HCl test; strong reaction
© grey, CONGLOMERATIC LIMESTONE; very weak.
g Clasts are subrounded to subangular limestone and i || e || ey
dark grey calcareous siltstone, up to 13mm. Matrix is
— fine sandy limestone.
0 —16.78m: JT, 50°, RG , PL, dark grey silt/ clay ctg
16.80m: Clasts up to 50mm. [~ 16.84m: JT, 65°, SM , PL, clean
3 17. 100 | 80| sl
T L1
17. 20-17.50r_n: DB ,angular fragments of
17.20m - 17.50m: Core broken upon extrusion from splits conglomeratic limestone, up to 60mm
and handling.
17.40m: HCl test; strong reaction
r |—17.65m: JT, 25°, RG , PL , clean
17.88m - 17.96m: Bed of fine sandy limestone, thinly |— 17.95m: JT, 20°, RG, PL , clean
8 laminated to laminated, dip 40°. 91 6 || ed 18.00-18.20m: JT, 70° 80°, RG , UN , dark grey
I F 12 silt/clay vnr
N . . —18.38m: JT, 40°, RG ,PL, clean
18.38m - 18.48m: Bed of fine sandy limestone, thinly
laminated to laminated, dip 40°.
©
Q L 11 ] Unweathered, light bluish grey banded dark grey, 100 | 94 || 67
] Iam|n§ted lcallcareous SOILTSTONE; very weak. L 10.23m 8P, 35%, SM. PL , clean
1 Bedding dipping 15-40°. 19.26m: JT, 70°, RG , UN , dark grey silt/ clay vnr
E HH _\19. 31m: BP, 15°, SM, PL, clean
—1 -1 19.35m: JT, 70°, RG , PL, clean
- E —19.60m: BP, 30°, SM, PL, clean
1 19.65m - 19.80m: Bed of conglomeratic sandy limestone;
8 1 very weak, well cemented. Clasts are subrounded, limestone 97 | 82| s2
T E (pure), up to 20mm.
20+ 19.95m: Trace incipient fractures have calcite infill, up to uw 20.00m: HClI test; strong reaction
I 10 1 6mm. 20.15-20.27m: DB , crushed core due to increase
P’ 4 7in drilling speed
— C 3 — 6 17 ] 0
T CORELOSS 20.27-20.40m (130mm). Drilling induced
\from increasing rotational speed. |—20.47m: JT, 45°, SM , PL, clean
L Unweathered, light bluish grey banded dark grey, ! ] |
laminated calcareous SILTSTONE; very weak. } [T20.67m: JT, 50° SM L PL, clean
. L o ke 20. 78-20.79m: CZ, 30° , angular limestone
- Bedding dipping 15-40°. fragments up to 4mm
g 20.80m - 20.96m: Indistinctly bedded. 95 | 81| 81 [>20.86-20.96m: B, 15, M, PL clean ,x3
L 9 . . o [—~21.10-21.15m: BP, 20°, RG, PL, clean , x3
21.10m - 21.27m: Highly fractured, bedding dipping 60°.
+ |__21.27m: BP, 30°, SL , PL, dark grey mudstone
infill, polished, 3mm
21.40m - 21.76m: Bed of grey, indistinctly bedded, slightly fzr;'gsgez.:(fz;":u?sdnﬁglCai;i?:ise;"}f;i?jres
i calcareous SILTSTONE; very weak; HCI test: weak reaction. disturbed by driling
21.67-21.80m: SZ, 20°, sheared slightly
N calcareous siltstone, extremely weak (breaks
- - - d | It, iff
Unweathered, light bluish grey, pervasively sheared own to layey sil, very sif)
S LIMESTONE (PURE); very weak. Extremely closely 95 I ssll ss 22.00m: HCI test: st d
T L s spaced incipient fractures, high tensile strength, Oom: Rest strong reaction
recovered intact. Infill with dark grey silt/clay, 1-3mm,
very stiff, high plasticity.
L 7
(s
<] 100 | 100 | 100
— I
@ r l=23.65-23.66m: CZ, 30° , dark grey silt/clay
REMARKS Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal 20-08-2025 16:20:00 21.50 5.40
accuracy +/- 20mm and vertical accuracy +/- 32mm. 21-08-2025 07:40:00 | 2150 [ 3.50

2. One vibrating wire piezometer was installed on 22/08/2025. BH2B_1150_PZ01 was installed at
25m bgl, Serial No. 378369.
3. Shear Vane Serial No. 1378, calibration constant 1.383.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BH2B 11 50
Location: Zone 3, 67 Brynderwyn Road -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 4 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 19-08-2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727453.50mE, Date Completed: 22-08-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6004285.45mN, Inclination: 90 Reviewed: S. Nelis
Contractor:  Pro-Drill (Auck) Ltd Ground level: 30.11m Azimuth: N/A Verified:  A. George
w =
_ %) [ =
x 3 w =2 ol = (o
[= 1 o _ =~ (O] =
Q|8 |E |0 |08 g 28 |g|8|8]| 69 STRATIGRAPHY RE
w|E 4 E ao |© MATERIAL DESCRIPTION £ a 'a ¥ | |a &t DEFECT DESCRIPTION 4x
AT A 5| =295 (2129 & ADDITIONAL NOTES zg
Ols|cd w|o w o o Flo | =
o a o 2| of o @ ®
222888 z
=== [CONT] Unweathered, light bluish grey, pervasively i 1—24.10m: JT, 5, SL, UN, dark grey silclay ctg
S sheared LIMESTONE (PURE); very weak. Extremely
s closely spaced incipient fractures, high tensile
‘.‘"1".““'”. strength, recovered intact. Infill with dark grey silt/clay, |— 24 42m: JT, 30°, RG ,UN , clean
e 1-3mm, very stiff, high plasticity.
ol “‘Il‘;ll‘l“l;\
£ fimee 100 { 100 ! |—24.80m: JT, 55, SL, UN , dark grey silt/clay vnr
® 25 i
L 5
FERESET —25.20m: JT, 50°, RG , UN , dark grey silt/ clay vr
3 ‘.‘"‘1 "‘ .‘;“ : : i1 | —25.66m: JT, 40°, RG , PL , dark grey silt/clay vnr
oo v [TN25.71m: T, 30°, RG , PL, dark grey silt/ clay var
T "\ ; |"|“ ' [——25.83m: JT, 40°, RG , PL, dark grey silt/ clay vnr
|| 26 |
L 4 T [
[s2) e + | 26.20m: JT, 45°, SL, PL, dark grey silt/ clay up to
] AT 100 | 100 2mm
T (e v [~26.33m: JT, 10°, SL , PL, dark grey silt/ clay up to
ooE e 5mm
== 26.90-27.37m: JT, 60° 90°, SM, UN, dark grey
27 -: ‘.:‘ : :I ‘.:I: : g oW silt/clay ctg
-3 ==
o | w T
g 100 | 75
T SR 27.65-27.80m: DB, angular limestone fragments
B “,“ ,‘ u‘ ;' up to 50mm, incipient fractures disturbed by
== |/ ciing
I P =5
L 2 Tt
T : T : T : T : T —28.16m: JT, 35°, SM , PL, dark grey silt/clay ctg
© e
gl 100 | 92 H
I 1 -“ ‘Iu ".‘ 1 [—28.65m: JT, 30°, SM , PL, dark grey silt/clay ctg
; 2 ‘ 1‘: lll ] |— 20.03m: JT, 35%, SM ,PL, dark grey silticlay ctg
o e
gl Rl 100 | 100
I b
s
0 ] End Of Hole: 30.00m
31
L1
REMARKS Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal 22.08-2025 08:00:00 30.00 0.40

accuracy +/- 20mm and vertical accuracy +/- 32mm.

2. One vibrating wire piezometer was installed on 22/08/2025. BH2B_1150_PZ01 was installed at
25m bgl, Serial No. 378369.

3. Shear Vane Serial No. 1378, calibration constant 1.383.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1150
Photographed By: IM Date Photographed: 20/09/2024-21/08/2025

BH2B_1150_BOX00L_Om-4.5m

BH2B_1150_BOX002_4.5m-8.82m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1150
Photographed By: IM Date Photographed: 20/09/2024-21/08/2025

BH2B_1150_BOX003_8.82m-11.88m

BH2B_1150_BOX004_11.88m-14.73m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1150
Photographed By: IM Date Photographed: 20/09/2024-21/08/2025

BH2B_1150_BOX005_14.73m-17.5m

BH2B_1150_BOX006_17.5m-20.27m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1150
Photographed By: IM Date Photographed: 20/09/2024-21/08/2025

BH2B_1150_BOX007_20.27m-23.3m

BH2B_1150_BOX008_23.3m-26m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1150
Photographed By: IM Date Photographed: 20/09/2024-21/08/2025

BH2B_1150_BOX009_26m-28.83m

BH2B_1150_BOX010_28.83m-30m



Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland
Central, Auckland 1010

Client: New Zealand Transport Agency
Project:  Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 3, 67 Brynderwyn Road

Project Reference: ~ Aurecon WSP JV

BH2B_1151

Sheet 1 of 7,

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 09-09-2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727913.36mE, Date Completed: 12-09-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6005429.58mN, Inclination: 90 Reviewed: N. Crampton
Contractor:  Pro-Drill (Auck) Ltd Ground level: 132.81m Azimuth: N/A Verified:  A. George
w =
_ %) [ =
= = E|lo |H 2l 2= ~|=| 2o 94
SIS |E 2|20 8 £l 88 |g|g|g]| &9 STRATIGRAPHY E2
w ,’_: : |:|_: o |© MATERIAL DESCRIPTION £ ar ¥ | |a é DEFECT DESCRIPTION 4x
LlulZ g £|9 §] =9 (2|89 & ADDITIONAL NOTES 8
S al® |o =| Bf vy e
E2:889 £
SILT with trace clay and rootlets; dark brown, mixed
@ | black. Stiff, moist, low plasticity [TOPSOIL]. R
- 0.20m: Mottled orange.
Silty CLAY with trace rootlets; brownish grey, mottled
orange. Very stiff, moist, low plasticity NORTHLAND 05m sv
- ALLOCHTHON SOILS (RESIDUAL/CW)]. 122/55kPa
< 1 - -
T 1msv 10
100/44kPa
® 1.50m: Stiff. 15m SV
= 94/ 42kPa
1131
— 2 RS 19m SV
86/ 42kPa
E 2m SPT 44 - -
L 1,2/1,2,1,2
N=6
CLAY with some silt; light grey, mottled orange, mixed
3 brown. Stiff, moist, high plasticty. Brown sections are 2 .-
[— 1 T 1130 SILT; firm, moist, low plasticity; up to 50mm.
8 | CORELOSS 2.85-3.00m (150mm). i
< 3.00m - 3.50m: PUSHTUBE (500mm).
N [ - | -
2 - - - - 35m SPT
— Zz | SILT, minor clay; light bluish grey, mixed dark grey. 1,3/12,32,3
g Very stiff, moist, low plasticity. N=10 "ol -
129
cw
1 4
8 1 CORE LOSS 4.16-4.5m (340mm). atemsv | s | - | -
~ i | uTP
] Highly weathered, light bluish grey, mixed dark grey, 45/;“ SPT
= pervasively sheared, calcareous MUDSTONE; 11 NZ=292' 3 6 : :
»n 1128 extremely weak. Shear fabric dip 30-45°. Hosts minor
o clasts of dark grey siltstone, angular, very weak, up to
5 < | 10mm. Recovered as SILT, minor clay. Very stiff, 5.00m: HCI test: weak reaction
- moist, low plasticity NORTHLAND ALLOCHTHON
g DEGRADED ZONE (HW/MW)]. 100 - | -
] CORE LOSS 5.50-5.67m (170mm). HW
8 12 5.67m - 5.83m: Block of dark grey, SILTSTONE, very weak. 64 - -
I 17 Recovered as angular fragments up to 25mm.
6
] 6m SPT
= 1,212,2.2,2
o a N=8 73 - -
S S
o 6.58m - 6.72m: Intercalated zone of highly weathered, light 6.60m: HCI test; no reaction
g 126 grey, sheared fine SANDSTONE; extremely weak. 2 - -
I . Recovered as silty fine sand; medium dense. A
- 7 CORE LOSS 6.86-7.00m (140mm). i —
EC o \ - - - 100 | © 0
1 Moderately weathered, light bluish grey, mixed dark !
- grey, pervasively sheared, calcareous MUDSTONE; 7.15m: HCl test; no reaction
g2t extremely weak. Shear fabric dip 30-45°. Hosts minor 1001 % | o
o | clasts of dark grey siltstone, angular, very weak, up to
£ | 10mm. Recovered as SILT, minor clay. Very stiff, MW 75m SPT
- moist, low plasticity. 3,30I3,36,6
o N=18 69 - -
«» 125 7.10m - 7.20m: Block of highly weathered, dark grey,
SILTSTONE, very weak. Recovered as angular fragments
REMARKS:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal
accuracy +/- 41mm and vertical accuracy +/- 74mm.
2. One vibrating wire piezometer was installed on 12/09/2025. BH2B_1151_PZ01 was installed at
44m bgl, Serial No. P250941.

3. Shear Vane Serial No. 1378, calibration constant 1.383.

Water Level Readings:
DateTime

Hole Depth (m)

Water Level (m)




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BH2B 11 51
Location: Zone 3, 67 Brynderwyn Road -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 09-09-2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727913.36mE, Date Completed: 12-09-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6005429.58mN, Inclination: 90 Reviewed: N. Crampton
Contractor:  Pro-Drill (Auck) Ltd Ground level: 132.81m Azimuth: N/A Verified:  A. George
w =
_ %) [ =
X —~ €lo w o [ . =) S
SIS |E 2|20 8 | a8 |g|g|g]| &9 STRATIGRAPHY E2
wliE | Elzo|© MATERIAL DESCRIPTION £| 2f |Z|2|g]| & DEFECT DESCRIPTION Jx
AT A 5| =295 (2129 & ADDITIONAL NOTES zg
Ols (¢ w|o w L} <o Flo|x Eg
° [=] ° = wi @ 0ol (2}
E2289g Z
] [CONT] Moderately weathered, light bluish grey, ;ggm:C??;”stcv‘v’::‘;“:a"m;:omm extra return
mixed dark grey, pervasively sheared, calcareous R '
L MUDSTONE; extremely weak. Shear fabric dip 30-
. 45°. Hosts minor clasts of dark grey siltstone, angular,
g a | very weak, up to 10mm. Recovered as SILT, minor 100 | 100
“ 2 | clay. Very stiff, moist, low plasticity. W
[ 124 8.00m - 9.00m: Shear fabric dip 60-70°.
I 9
o 9m SPT 100 -
@ 12,38
] CORELOSS 9.15-9.33m (180mm) Washout due to for 70mm N =
3 ] : WSPT disturbance. i 50+
Unweathered, grey, laminated, fine to medium
SANDSTONE; weak. Bedding dip 5-10° [SLIGHTLY
TO UNWEATHERED PAKIRI FORMATION].
@
g s 9.34m - 9.55m: Bedding is upturned. 87| 85 | o86m BP. 5. SM . PL clean
1
=~ 10.10-10.12m: BP, 10°, SM, PL , clean ,x2
B —10.33m: BP, 5°, SM , PL, clean
n O 10.5msPT | - | -
i 12,38
for 60mm N =
1122 50+
1
® —11.26m: BP, 5°,SM , PL, clean
g r 100 | 100
I
[ | | 121 Unweathered, grey, massive, fine to coarse
SANDSTONE; moderately strong. Trace clasts of
— 1 mudstone and calcareous siltstone, subrounded,
tabular, up to 5mm.
12.20m: HCl test; weak reaction on light grey
I clasts
9 g 12,65 : i ; uw
S .65m - 13.15m: Interbedded with SILTSTONE; weak. 100 | 100
I 120 Beds 20-50mm thick, 100-200mm spaced.
4 12.80m - 12.88m: Carbonaceous fragments, fibrous, 3mm
width.
—13.20m: JT, 45°, RG ,PL, clean
1119
14,
@
g 100 | 100
I |
14.60m - 14.75m: Interbedded with SILTSTONE; weak.
| 118 Beds 10-50mm thick, with some carbonaceous fragments.
— 1
© -
52
[¢] 97 97
I
L117
REMARKS : Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal 09-09-2025 16:40:00 9.15 3.80
accuracy +/- 41mm and vertical accuracy +/- 74mm. 10-09-2025 07:40:00 | 9.15 | 2.80

2. One vibrating wire piezometer was installed on 12/09/2025. BH2B_1151_PZ01 was installed at
44m bgl, Serial No. P250941.
3. Shear Vane Serial No. 1378, calibration constant 1.383.




Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 3, 67 Brynderwyn Road

BH2B_1151

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 3 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 09-09-2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727913.36mE, Date Completed: 12-09-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6005429.58mN, Inclination: 90 Reviewed: N. Crampton
Contractor:  Pro-Drill (Auck) Ltd Ground level: 132.81m Azimuth: N/A Verified:  A. George
w =
_ %) [ =
= = E|lo |H 2l 2= ~|=| 2o 94
SIS |E 2|20 8 £l 88 |g|g|g]| &9 STRATIGRAPHY E2
wliE |7 Elzo|© MATERIAL DESCRIPTION £l 25 |Z|€|g]| & DEFECT DESCRIPTION 4%
lh|d a|lz]|9 © =8 (21919 = ADDITIONAL NOTES 8
Ols | w|o w o sz F|lo|x L«
© a ° E L @ h0n T
£25888 -4
[CONT] Unweathered, grey, massive, fine to coarse
© SANDSTONE; moderately strong. Trace clasts of
gL mudstone and calcareous siltstone, subrounded, o A
tabular, up to 5mm.
©
116
17.
[se]
e} 100 | 100 | 100
I |
1115
I 1
@
2 [11a 100 | 100 | 100
1
1113
| 19.90-20.20m: JT, 75°,RG , PL , calcite infill , 14
2 o) uw mm
o 20.00m: HCI test; strong on calcite vein
@
g 100 | 100 | 100
| i 20.40-20.60m: JT, 75°,RG , PL , calcite infill , 13
mm
L112
I 21
| 21.20m: Minor clasts, up to 20mm.
© § [ 111 100 | 100 | 100
2
[ 22.30m: Trace clasts.
L110
2.
| [s2]
[e) 97 97 91
I
o
| 109 23.80-23.90m: F)B‘O"-S °, RG, PL , broken
23.80m - 23.90m: Bed of unweathered, dark grey, [/ parallel to bedding, x5
REMARKS Vater .evell Rl'eladlings:

44m bgl, Serial No. P250941.

3. Shear Vane Serial No. 1378, calibration constant 1.383.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal

accuracy +/- 41mm and vertical accuracy +/- 74mm.
2. One vibrating wire piezometer was installed on 12/09/2025. BH2B_1151_PZ01 was installed at

DateTime

Hole Depth (m)

Water Level (m)




Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland
Central, Auckland 1010

Client: New Zealand Transport Agency
Project:  Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 3, 67 Brynderwyn Road

Project Reference: ~ Aurecon WSP JV

BH2B_

1151

Sheet 4 of 7,

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 09-09-2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727913.36mE, Date Completed: 12-09-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6005429.58mN, Inclination: 90 Reviewed: N. Crampton
9
Contractor:  Pro-Drill (Auck) Ltd Ground level: 132.81m Azimuth: N/A Verified:  A. George
w =
_ 1) [4 z
X —~ €lo w o [ . =) S
Q 8 E D=0 5 g 28 |gISE] 60 STRATIGRAPHY gE
wliE | Elzo|o MATERIAL DESCRIPTION £| 2f |Z|2|g]| & - DEFECT DESCRIPTION Jx
AT A s =29 |e1819| & ADDITIONAL NOTES zg
O|ls | Ww|o w < ha
o a o 2| of o 2
222888 z
[CONT] Unweathered, grey, massive, fine to coarse
SANDSTONE; moderately strong. Trace clasts of
L mudstone and calcareous siltstone, subrounded,
tabular, up to 5mm.
[s2]
2 108 100 | 100 | 100
. 2!
25.50m: Minor clasts.
1107
26
S 26.15m: Trace clasts. 100 | 100 | 100
I
106
— 27.
=3 27.42m - 27.55m: Bed of unweathered, grey, conglomeratic . ) . X
fine to medium SANDSTONE; moderately strong. Clasts of 3735512"‘ HCl test; weak reaction on light grey
) mudstone, calcareous siltstone, volcanics?, subrounded, low
2 L1o0s sphericity. 100 | 100 | 100
28 2 uw
28.53m: Some clasts, up to 30mm. 28.60m: HCl test; weak reaction on light grey
| 104 28.70m: Trace clasts, up to 5mm. clasts
- »
[s2]
<} 100 | 100 | 100
I |
103
— 30.
8 100 | 100 | 100 30.70m: HClI test; weak reaction on light grey
I [-102 clasts
31
[s2]
| |2 101 : 100 | 95 | 95
o Unweathered, grey, conglomeratic, fine to coarse
REMARKS Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal 10-09-2025 16:55:00 30.00 9.10
accuracy +/- 41mm and vertical accuracy +/- 74mm. | 11-09-2025 07:45:00 | 30.00 7.00

44m bgl, Serial No. P250941.

2. One vibrating wire piezometer was installed on 12/09/2025. BH2B_1151_PZ01 was installed at

3. Shear Vane Serial No. 1378, calibration constant 1.383.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BH2B 11 51
Location: Zone 3, 67 Brynderwyn Road -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 5 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 09-09-2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727913.36mE, Date Completed: 12-09-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6005429.58mN, Inclination: 90 Reviewed: N. Crampton
Contractor:  Pro-Drill (Auck) Ltd Ground level: 132.81m Azimuth: N/A Verified:  A. George
w =
_ %) [ =
x 3 w =2 ol = (o
[= 1 K= Q < P I N o =
2lo|E I|Zo 5 c| B8 |E|E|E| 69 STRATIGRAPHY gZ
w ,’_: g F o |© MATERIAL DESCRIPTION £ a 'a ¥ | |a &t DEFECT DESCRIPTION 4x
x| . O § - 10 3 =3 ,‘;’ 8 g [ ADDITIONAL NOTES < 3
O|ls | Ww|o w < ha
© (=] © 2 L Y 2
E228¢¢ Zz
SANDSTONE; moderately strong. Clasts of
mudstone, calcareous siltstone, and volcanics? up to R
L 20mm, subrounded, low sphericity. cs| H 732. 29-32.39m: JT, 50°,RG ,PL ,clean , x2
52
g 100 | 95 | 95
I
1.100
I 3
o
- 33.65-34.20m: JT, 75° 85°, RG, UN,, clean , x3
21 9 100 | 60 | 47
34,
34.05m - 34.20m: Recovered as fine to coarse angular
gravel, drilling induced.
34.40-34.88m: JT, 80° 90°, RG, UN,, clean
34.50m - 34.90m: Recovered as fine to coarse angular
gravel, adjacent to joint. Drilling induced.
L 98
3 . [—35.00m: BP, 5°,SM, PL, clean
35.00m: Interbedded with laminated fine SANDSTONE. :
- Beds 200-300mm thick, 150mm spaced, dip 5-15°. i [—35-14m: JT, 50°, SM, PL, clean
Ie] 100 | 76| | 76 cs| + A 35.20-35.25m: JT, 80°,RG ,UN, clean , 5mm
I | H offset
H 35.30m: BP, 10°, SM, PL, clean
+ |—35.50m: JT, 60°, RG ,PL, clean
35.60m - 36.00m: Sandstone bedding is convoluted.
o L o7
I 3 2 uw
@
21 o 100 | 100 | 100
Unweathered, grey, massive, fine to coarse 36.86-37.30m: UN, 85°, UN,, calcite , 23 mm
3z SANDSTONE; moderately strong. Trace clasts of
|| mudstone and calcareous siltstone, subrounded, up to
5mm.
L 95
3
@
g 100 | 100 | 100
I |
=
38.58m - 38.71m: Carbonaceous fragments up to 2mm thick,
contacts dip 5°.
L 94
I 3
52
g 100 | 100 | 100 —39.50m: JT, 60°, RG , PL, calcite ctg
I 93
o] :
REMARKS Vater Level Readings:

DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal
accuracy +/- 41mm and vertical accuracy +/- 74mm.

2. One vibrating wire piezometer was installed on 12/09/2025. BH2B_1151_PZ01 was installed at
44m bgl, Serial No. P250941.

3. Shear Vane Serial No. 1378, calibration constant 1.383.




Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Project:  Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 3, 67 Brynderwyn Road

BH2B_1151

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 6 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 09-09-2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727913.36mE, Date Completed: 12-09-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6005429.58mN, Inclination: 90 Reviewed: N. Crampton
Contractor:  Pro-Drill (Auck) Ltd Ground level: 132.81m Azimuth: N/A Verified:  A. George
w =
_ %) [ =
= = E|lo |H 2l 2= ~|=| 2o 94
Q e E Z|Zo 5 g Qe NS '53 STRATIGRAPHY gE
w E : |:|_: o |© MATERIAL DESCRIPTION £ ar ¥ | |a &t DEFECT DESCRIPTION 4x
S|y n_:! & % - 9 5| 28 |2|8|¢g| ADDITIONAL NOTES = 2
o al® |o =| 3¢ orus g
E2289g Z
[CONT] Unweathered, grey, massive, fine to coarse
© SANDSTONE; moderately strong. Trace clasts of
gL mudstone and calcareous siltstone, subrounded, up to i || e || ey
5mm.
L 92
41,
@
e} 100 | 100 | 100
I |
2
L 91 o
4;
—42.55m: VN, 45° , PL, calcite , 1Tmm
- |___42.67m: VN, 45° , PL, calcite , Tmm, broken
during drilli
€[ 9 srpery e 4;.r g]§4zr,‘9|1nr€.: VN, 45°50°, UN , calcite , 1-
| 3mm, anastomosing, broken during drilling, x2
4
—43.13m: JT, 45°, RG ,PL , clean
] Unweathered, grey mixed dark grey, brecciated
] SILTSTONE; extremely weak. Blocks of siltstone up
I 89 1 to 50mm, angular to subangular; matrix of silty clay,
1 stiff, high plasticity. Shear fabric dip 75-90° [PAKIRI
44— FORMATION FAULT]. uw l
@ i N
<} E o 9 [ [0 | 0 ECS
T o
© L ]
| 88
45 Unweathered, grey banded dark grey, interbedded L 44.90m: Core bound
] fine SANDSTONE (50%) and laminated SILTSTONE el [t tm o7 45 oM . deen
1 (50%); moderately strong. Bedding 10-90mm thick, H
L ] dip 5-10° [SLIGHTLY TO UNWEATHERED PAKIRI H —‘:g gmi JBE 55055’\:" :LN , Ic'ea"
} [—45.37Tm: BP, 5°, , PL, clean
] L FORMATION]. A
] Unweathered, grey, indistinctly bedded, fine to coarse
S ] SANDSTONE; moderately strong. Trace clasts of 100 | 100 | 100
| T [ g7 ] siltstone, subrounded, up to 5mm.
] ——45.86m: VN, 30° , UN, calcite , 1Tmm
46_] —45.95m: VN, 30° , UN , calcite , 1Tmm
1 46.08m - 48.10m: Interbedded with laminated SILTSTONE;
1 moderately strong. Beds 30-80mm thick, 100-600mm
r T spaced, 5° inclined.
|| ] 2
| 86
- 47_-
o ]
[e) 100 | 100 | 100
L ]
L 85
REMARKS Vater Levell Readings:

44m bgl, Serial No. P250941.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal
accuracy +/- 41mm and vertical accuracy +/- 74mm.
2. One vibrating wire piezometer was installed on 12/09/2025. BH2B_1151_PZ01 was installed at

3. Shear Vane Serial No. 1378, calibration constant 1.383.

DateTime Hole Depth (m)

Water Level (m)




Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Project:  Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 3, 67 Brynderwyn Road

BH2B_1151

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 7 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 09-09-2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727913.36mE, Date Completed: 12-09-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6005429.58mN, Inclination: 90 Reviewed: N. Crampton
Contractor: Pro-Drill (Auck) Ltd Ground level: 132.81m Azimuth: N/A Verified:  A. George
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[CONT] Unweathered, grey, indistinctly bedded, fine H
to coarse SANDSTONE; moderately strong. Trace
~ L clasts of siltstone, subrounded, up to 5mm.
| @
% | 84 100 | 100 | 100
4 2 uw
@
g | 83 100 | 100 | 100
s End Of Hole: 50.00m
| 82
51_-
| 81
52|
| 80
sa]
L 79
5o
| 78
55
L 77
REMARKS Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal 11-09-2025 17:00:00 50.00 270
accuracy +/- 41mm and vertical accuracy +/- 74mm. 12-09-2025 09:00:00 | 50.00 | 2740

44m bgl, Serial No. P250941.
3. Shear Vane Serial No. 1378, calibi

I
2. One vibrating wire piezometer was installed on 12/09/2025. BH2B_1151_PZ01 was installed at

ration constant 1.383.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1151
Photographed By: IM Date Photographed: 10/09/2025-12/09/2025

BH2B_1151_BOX001_0m-2.75m

BH2B_1151_BOX002_2.75m-6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1151
Photographed By: IM Date Photographed: 10/09/2025-12/09/2025

BH2B_1151_BOX003_6m-9.15m

BH2B_1151 BOX004_9.15m-11.7m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1151
Photographed By: IM Date Photographed: 10/09/2025-12/09/2025

BH2B_1151 BOX005_11.7m-14.53m

BH2B_1151 BOX006_14.53m-17.43m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1151
Photographed By: IM Date Photographed: 10/09/2025-12/09/2025

BH2B_1151_BOX007_17.43m-20.33m

BH2B_1151 BOX008_20.33m-23.1m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1151
Photographed By: IM Date Photographed: 10/09/2025-12/09/2025

BH2B_1151_BOX009_23.1m-26.05m

BH2B_1151 BOX010_26.05m-28.92m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1151
Photographed By: IM Date Photographed: 10/09/2025-12/09/2025

BH2B_1151_BOX011_28.92m-31.82m

BH2B_1151 BOX012_31.82m-34.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1151
Photographed By: IM Date Photographed: 10/09/2025-12/09/2025

BH2B_1151 BOX013_34.5m-37.13m

BH2B_1151 BOX014 37.13m-39.88m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1151
Photographed By: IM Date Photographed: 10/09/2025-12/09/2025

BH2B_1151_BOX015_39.88m-42.85m

BH2B_1151 BOX016_42.85m-45.78m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1151
Photographed By: IM Date Photographed: 10/09/2025-12/09/2025

BH2B_1151 BOX017_45.78m-48.6m

BH2B_1151 BOX018_48.6m-50m



Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 52

Project Office Location: Zone 3, 67 Brynderwyn Road, Northland
Level 17, Aon Centre, 21/29 Customs Street West, Auckland . .
Central, Auckland 1010 Project Reference: Aurecon WSP JV Section 2 Sheet 1 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM Date Started: 11/09/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1727485.0mE, Date Completed: 23/09/2025 Input: C. Struthers
Equipment: CAT308 8 Ton Digger Rig |Northing: 6005085.7mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor: Pro Drill Ltd Ground level: 93.98m (NZVD2016) |Azimuth: N/A Verified: A. George
w =
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SIS |E 2|20 8 | 88 |g|g|8]| 69 STRATIGRAPHY E2
w|E 4 |:'_: ao |© MATERIAL DESCRIPTION £ ak ¥ | |a é DEFECT DESCRIPTION 4x
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| % | 0.00m-0.15m Organic SILT with some clay; brown. :
] ,§‘ Moist; low plasticity; organics, plants and plant roots. [
i 1 0.15m-0.60m Silty CLAY; orange brown mottled
T orange. Moist; high plasticity [RESIDUAL SOIL]. 05m SV
< 1 0.60m-1.50m Sandy SILT with minor organics; orange 9040k | 400
T E brown mottled light greyish brown. Moist; organics, RS Tl
[ 93 4] ) plant rootlets, up to 100mm in length.
| z 1m SV
1 88/ 28kPa
l 1 1.50m-1.58m SILT with some sand; brownish orange. 15m sV
] —| Moist; sand, fine; relict joints, iron and manganese uTP
] stained [COMPLETELY WEATHERED ROCK].
L 92 5]
7] CORE LOSS [1.58 - 3.0m].
@ B
g E cw S I
N L o1 3]
3.00m-3.10m Sandy SILT; light orange. Firm; .| . 3msSPT
N ] extremely closely spaced relict joints, joint surfaces 1’3/,1,3:’ ‘:’43’ 4 sl - }
a ] iron stained [COMPLETELY WEATHERED ROCK].
1 3.10m-6.00m Moderately weathered, grey and bluish |__345m:, 3.45m-4.15m: Shear fabric dips at 20-

30 degrees
——360m: , No HCl reaction

grey, mottled reddish brown, pervasively sheared,
MUDSTONE; extremely weak; intermixed with lenses
of calcareous siltstone and fine to coarse gravel sized

1 =
] 2 | lenses of silty limestone.
@ | 90 4
g — 130 | - -
1 | 4.15m:, 4.15m - 6.00m: Shear fabric dips at 40-
4 50 degrees
4 _\420m: , No HCl reaction
L i —445m: , Weak HCI reaction
MW [ 45m sPT
- i 4,5/16,7,7,8
o 1 N=28 82| - R
(7] ]
— 89 5 ]
[se) N —5.05m: , Strong HCl reaction
% E 100 | - -
: 5.20m - 5.38m: Conglomeratic fine SANDSTONE; greyish —525m: , Weak HCl reaction
1 blue and grey; 30% clasts, unweathered calcareous and | 540m:, 5.40m- 575m: Handling induced
L non- calcareous siltstone and sandstone, 2-20mm, rounded; —\crushing, core stuck on split
o T highly fractured; very weak. 545m: , Strong HCI reaction
g 1 LS B B —>5.70m: , Strong HCI reaction
| 88 5]
(2 O] ] 6.00-15.00m Unweathered, grey, indistinctly bedded, 6m SPT 0
] fine to coarse SANDSTONE with minor clasts; for?ﬁrz2N -
1 moderately strong; 5-10% clasts, unweathered 50+
E siltstone, 2-30mm in size, subangular, irregular and
r - elongated; occasional carbonaceous bands, 1-15mm
1 thick, subhorizontal (0-5 degrees).
o ]
g 1 100 | 100 | 100
I
L 87 7] 5
- 2 uw Vs
| 7.10m - 7.25m: Fine to medium SANDSTONE.
sesmens= -1
] 75m SPT
50
=23 1 for 25mm N =
<« % | 50+ 88 || 88| 88
REMAéKS Vater _eve.l Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 11/09/2025 11:00:00 am 1.50 0.30

85mm and vertical accuracy +/- 92mm.

2. One vibrating wire piezometer was installed on 23/09/2025. Piezometer BH2B_1152_PZ01 was installed at
27.00m, Serial No. 378309.

2. Geophysical profiling was undertaken on 22/09/2025, comprising optical and acoustic televiewer.

3. Shear Vane Serial No. 1378, calibration constant 1.383.




Project Office

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 3, 67 Brynderwyn Road, Northland

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

BH2B_1152

27.00m, Serial No. 378309.

2. Geophysical profiling was undertaken on 22/09/2025, comprising optical and acoustic televiewer.
3. Shear Vane Serial No. 1378, calibration constant 1.383.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/-
85mm and vertical accuracy +/- 92mm.
2. One vibrating wire piezometer was installed on 23/09/2025. Piezometer BH2B_1152_PZ01 was installed at

DateTime

Central, Auckland 1010 Project Reference: Aurecon WSP JV Section 2 Sheet 2 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM Date Started: 11/09/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1727485.0mE, Date Completed: 23/09/2025 Input: C. Struthers
Equipment: CAT308 8 Ton Digger Rig |Northing: 6005085.7mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor: Pro Drill Ltd Ground level: 93.98m (NZVD2016) |Azimuth: N/A Verified: A. George
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| 7.10m - 7.25m: Fine to medium SANDSTONE. :
- ]
S r - 88 || 88| 88
T -4
| 85 o ] . . R
— - 8.95m - 9.25m: Laminated to very thin bedding, inclined 10°.
- ]
L _ 9.40m - 9.50m: Conglomeratic coarse SANDSTONE; 30%
1 clasts, unweathered siltstone, 2-20mm in size, sub-rounded
© ] to rounded, irregular and elongated.
[¢] 105 | 100 | 100
I ]
| 84 40|
L _ 10.40m - 10.85m: Conglomeratic, 20-30% clasts,
1 unweathered siltstone, 2-10mm in size, sub-rounded to
] rounded, irregular and elongated.
| 83 44|
o ]
g 1 11.20m - 13.30m: Multiple closely spaced healed joints 100 | 100 | 100
1 (intact rock strength), steeply dipping (40 - 70 degrees),1-
| | 2mm wide.
o |t 82 12] 2 uw ivs
o 12.60m: Sub-rounded siltstone clasts, dark grey, 15-30mm.
[¢] 100 | 100 | 100
I ]
L 81 43|
: 13.80m - 13.95m: Some mudstone & siltstone clasts, <9mm
L 80 44 | in size, subrounded to subangular.
p 13.85m: Fine grained.
8 1 14.18m - 14.22m: Unweathered; dark grey; laminated, 100 | 100 | 100
T 1 MUDSTONE.
L i 14.26m - 14.27m: Mudstone laminations.
o ]
L 79 15| 14.90m: Coarse grained.
— —15.02m: JT, 87°, SM , UN
] 15.00m: Bedding partings, rock mass is fissile. l—15.11m: JT, 80°, RG , UN
1 15.00m-16.50m Unweathered, bluish grey,
1 interbedded SANDSTONE (80%) and MUDSTONE
gL _ (20%); moderately strong. Bedding is subhorizontal. a0 |l sl sk
I ] Sandstone is grey, fine grained, indistinct thin to
1 moderately thin bedding; Siltstone is dark bluish grey,
i finely laminated. Drilling induced and handling breaks
. ] are parallel to bedding.
REMAéKS Vater Leve‘l Readings:

Hole Depth (m)

11/09/2025 4:30:00 pm 9.00
12/09/2025 7:45:00 am | 9.00 |
12/09/2025 11:40:00 am | 13.50 |
15/09/2025 7:30:00 am | 13.50 |

Water Level (m)

2.00
1.60
2.20
1.15




Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 52
Location: Zone 3, 67 Brynderwyn Road, Northland -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland . .
Central, Auckland 1010 Project Reference: Aurecon WSP JV Section 2 Sheet 3 of 6

BOREHOLE INFORMATION CO-ORDINATES: NZTM Date Started: 11/09/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1727485.0mE, Date Completed: 23/09/2025 Input: C. Struthers

Equipment: CAT308 8 Ton Digger Rig |Northing: 6005085.7mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor: _Pro Drill Ltd Ground level: 93.98m (NZVD2016) |Azimuth: N/A Verified: A George

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

MATERIAL DESCRIPTION

CORE BOX
METHOD
R.L. (m)

DEPTH (m)
GRAPHIC

LOG

GEO CODE

Weathering

SAMPLES &

FIELD TESTS
TCR(%)
SCR(%)
RQD(%)

FRACTURE
LOG

INSTALLATION/
BACKEFILL

VW
ws
MwWS
cs
ves
ECS

15.00m-16.50m Unweathered, bluish grey,

] interbedded SANDSTONE (80%) and MUDSTONE
] (20%); moderately strong. Bedding is subhorizontal.
1 Sandstone is grey, fine grained, indistinct thin to

16.10m: JT, 2°, RG, ST
—\16. 12m: JT, 2°, RG ,PL
16.18m: CZ,2°, RG, UN, Clay

it =
17}

6
HQ3

B moderately thin bedding; Siltstone is dark bluish grey,
1 finely laminated. Drilling induced and handling breaks
are parallel to bedding.

16.50m-16.95m Unweathered, bluish grey, fine
L 77 a7 1SANDSTONE; moderately strong. Indistinct [

subhorizontal bedding.
16.85m - 16.93m: Cross-bedding.

16.95m-17.43m SANDSTONE (50%) and
- ]MUDSTONE (50%).

—17.13-17.17m: CZ, 3, RG, UN, Nofill

99 | 93 || p3 t |—17.25m: JT, 4, RG, ST, Nofill

HQ3

 f—17.40m: JT, 2, RG, ST, Nofill

~ 1 17.43m-17.98m Unweathered, bluish grey, fine

76 1 grained SANDSTONE; moderately strong. Indistinct
] subhorizontal bedding; with occasional carbonaceous i
laminations. Drilling and handling breaks are parallel [
to bedding.

17.80m: Conglomeratic, coarse-grained. Clasts, mudstone &
- siltstone, <2mm in size, subrounded.

E 17.93m - 18.00m: Unweathered; dark grey; laminated;
E MUDSTONE.

i CORE LOSS [17.98m-18m].

L 75 19 18.00m-18.11m Unweathered, bluish grey
i SANDSTONE; strong. Some carbonaceous i
inclusions.

18.11m-19.10m Unweathered, bluish grey to dark

grey, interbedded SANDSTONE (50%) and

1 MUDSTONE (50%); weak. Bedding is subhorizontal.
.‘ Sandstone is bluish grey, fine to coarse grained, with

] sparse carbonaceous laminations; Mudstone is dark

74 1 grey, laminated.

B 20 2 18.80m: Mudstone (70%) and sandstone (30%). uw

19.10m-19.20m Unweathered, grey, medium grained
SANDSTONE; strong; sparse carbonaceous 9 | 98 | 98
] laminations.

e i T 19.20m-19.57m Unweathered, banded light to dark

1 bluish grey, interbedded SANDSTONE (50%) and
SILTSTONE (50%); weak. Bedding is subhorizontal,
very thin to laminated. Sandstone is light bluish grey,
L 73 21_] fine to medium grained. Siltstone is dark bluish grey,
laminated. Sparse carbonaceous laminations.

1 19.57m-28.40m Unweathered, light grey, fine to

1 coarse SANDSTONE; strong. Indistinct subhorizontal
bedding, with minor (5%) matrix supported clasts from
19.8m; clasts, dark grey, light blue and reddish grey,
siltstone and mudstone, <40mm.; drilling and handling
breaks are parallel to bedding. 100 | 100 | 100

HQ3

100 | 90 |f 6 18.80-18.87m: SZ,2° RG , UN , Polished
7surfaces

18.95m: JT, 2, RG ,UN

18.97m: JT, Z, RG ,UN

[——20.00m: , No HClI reaction

HQ3

HQ3

20.10m - 20.12m: Fine-grained sandstone bed.

20.42m: Dark grey mudstone clasts, weak, <40 mm in size,
subrounded.

21.04m: Greenish grey siltstone clast, weak, <60mm in size,
subrounded to rounded.

— p 21.07m: Dark greenish grey mudstone clast, weak, <40mm
in size, subrounded.

1 21.08m: Sandstone is medium to coarse with occasional
1 mudstone & siltstone clasts; clasts, weak, <90mm in size,
subangular to subrounded.

22.28m - 22.89m: Dark grey laminae; laminae, inferred as

1 organic. Core breaks parallel to laminae.
100 | 100 | 100

HQ3

22.39m: Sandstone is coarse, clastic.

o i 22.99m: 22.99m - 26.79m clasts, matrix (10%) supported,
bluish grey, siltstone, <10mm, subangular to subrounded,
weak.

1 Unweathered, bluish grey to dark grey Conglomeratic
-- 1 SANDSTONE; strong; indistinctly

REMAéKS Vater Leve‘l Readings:
DateTime Hole Depth (m) |Water Level (m)

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 15/09/2025 3:30:00 pm 16.50 4.40
85mm and vertical accuracy +/- 92mm. 1 2025 7:30: 1

2. One vibrating wire piezometer was installed on 23/09/2025. Piezometer BH2B_1152_PZ01 was installed at l £/09/2025 7:30:00 am | 6:50 l 365
27.00m, Serial No. 378309.

2. Geophysical profiling was undertaken on 22/09/2025, comprising optical and acoustic televiewer.

3. Shear Vane Serial No. 1378, calibration constant 1.383.




Project Office

Central, Auckland 1010

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 3, 67 Brynderwyn Road, Northland

Project Reference: Aurecon WSP JV Section 2

BH2B_1152

Sheet 4 of 6

BOREHOLE INFORMATION

Contractor: _Pro Drill Ltd

Method: Rotary Core Wireline
Equipment: CAT308 8 Ton Digger Rig

CO-ORDINATES: NZTM Date Started: 11/09/2025
Easting: 1727485.0mE, Date Completed: 23/09/2025

Northing: 6005085.7mN, Inclination:
Ground level: 93.98m (NZVD2016) |Azimuth:

90
N/A

Logged: C. Struthers
Input: C. Struthers
Reviewed: B. O'Loughlin

Verified: A. George

CORE BOX
METHOD
R.L. (m)

DEPTH (m)
GRAPHIC

LOG

GEO CODE

MATERIAL DESCRIPTION

Weathering
SAMPLES &
FIELD TESTS

TCR(%)

SCR(%)

RQD(%)
FRACTURE
LOG

VW
ws
MwWS
cs
ves
ECS

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

INSTALLATION/
BACKEFILL

HQ3

10

HQ3

HQ3

D
(o]
3
|
PU

bedded; clasts, bluish grey, siltstone, <10mm,
subangular to subrounded, weak to moderately

strong.

23.83m - 25.83m: Trace clasts.

24.00m - 24.83m: Conglomeratic; clasts, mudstone, <15mm
in diameter, subangular to rounded, 10% of rock mass.

25.83m: Conglomeratic; clasts, mudstone & siltstone,
<10mm in diameter, subangular to subrounded, 10% of rock

mass.

26.50m - 26.78m: Conglomeratic; clasts, mudstone &
siltstone, <25mm in diameter, subrounded, bedding parallel.

26.78m - 26.79m: Carbonaceous laminae, sub-horizontal.

26.87m: Conglomeratic; clasts are matrix supported;
bedding is indistinct, 0-5 degrees.

27.33m - 27.45m: Fine grained sandstone grades to coarse
grained sandstone, becoming coarser down hole.

27.57m - 27.67m: Sandstone is coarse grained /
conglomeratic.

27.67m - 27.72m: Sandstone is fine grained, and grades to
conglomeratic.

27.72m - 27.96m: Sandstone is conglomeratic; clasts,

mudstone & siltstone, <8mm in diameter, angular to
subrounded.

27.96m - 28.40m: Sandstone is fine grained, becoming A
conglomeratic from 28.29mbgl. 1

28.40m: Mudstone lamination exhibits a flame structure,
assumed to be soft sediment deformation.

100

100

100

929

99

99

uw

97

97

97

HQ3

28.40m-28.46m Unweathered; dark grey; interbedded
SANDSTONE (40%) and MUDSTONE (60%);
moderately strong. Bedding is subhorizontal.
Sandstone is light grey, indistinctly bedded. Mudstone
is dark grey, laminated.

HQ3
T

28.46m-31.02m Unweathered; grey; fine to coarse;
SANDSTONE; strong. Sandstone is normally graded.

28.56m: Black, organic laminae.

28.57m: Clasts of dark grey mudstone from 29.45m, <3mm
in diameter, subangular to subrounded.

30.14m - 30.47m: Greenish grey; conglomeratic from
30.14m; clasts, mudstone & siltstone, <75mm, sub-rounded,
matrix supported, locally deformed, soft-sediment
deformation; sandstone is coarse-grained.

30.76m - 31.02m: Sandstone is grey, coarse-grained,
indistinctly bedded.

103

103

12

31.02m-31.22m Unweathered; light to dark grey;
interbedded; fine grained SANDSTONE (80%) and
SILTSTONE (20%); strong. Bedding is subhorizontal. [-
Sandstone is light grey. Mudstone is dark grey,
laminated. Occasional carbonaceous laminae; flame

structures.

31.22m-31.57m Unweathered; dark grey; fine grained;
SANDSTONE; strong.

96

96

96

[——230.00m: , No HClI reaction

REMARKS:

27.00m, Serial No. 378309.

92mm.

2. Geophysical profiling was undertaken on 22/09/2025, comprising optical and acoustic televiewer.
3. Shear Vane Serial No. 1378, calibration constant 1.383.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/-
85mm and vertical accuracy +/-
2. One vibrating wire piezometer was installed on 23/09/2025. Piezometer BH2B_1152_PZ01 was installed at

Vater Level Readings:
DateTime

16/09/2025 4:00:00 pm
17/09/2025 9:00:00 am
17/09/2025 4:00:00 pm
18/09/2025 7:45:00 am

Hole Depth (m)
25.50
25.50
32.00
32.00

Water Level (m)

3.60
3.70
2.60
1.80




Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 52

Project Office Location: Zone 3, 67 Brynderwyn Road, Northland
Level 17, Aon Centre, 21/29 Customs Street West, Auckland . .
Central, Auckland 1010 Project Reference: Aurecon WSP JV Section 2 Sheet 5 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM Date Started: 11/09/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1727485.0mE, Date Completed: 23/09/2025 Input: C. Struthers
Equipment: CAT308 8 Ton Digger Rig |Northing: 6005085.7mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor: Pro Drill Ltd Ground level: 93.98m (NZVD2016) |Azimuth: N/A Verified: A. George
w =
_ n [ =
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o al® |o = 3¢ 0,00 b
E22899 £
| 31.45m: Conglomeratic from 31.45m; clasts are <5mm, :
1 mudstone & siltstone, subrounded to subangular.
E 31.57m-31.70m Unweathered; dark grey;
. 1 MUDSTONE; moderately strong. Mudstone is
ar — laminated. 100 | 100
~ 31.70m-32.97m Unweathered; light to dark grey;
- ] indistinctly bedded; fine to medium grained;
] SANDSTONE; strong. Contains clasts, possibly
L 61 33 1 organic and aligned parallel to bedding. Trace pyrite. i
1 32.00m: Sandstone is coarse grained.
|| | 32.40m: Bedding is sub-horizontal. At 32.4m the sandstone |—33.38m: JT, RG, ST
L i becomes conglomeratic. Clasts (4%), <9mm, siltstone &
] mudstone, angular to subrounded, elongate.
g 1 32.97m-33.00m Unweathered; dark grey; laminated; o | o
I 1 MUDSTONE; moderately strong.
| 60 34 | 33.00m-33.27m Unweathered; grey; fine to coarse;
] conglomeratic SANDSTONE; strong. Sandstone is
1 normally graded, with occasional organic laminae
] (<2mm).
1 33.27m-37.70m Unweathered; dark grey; fine to
T b, coarse; interbedded SANDSTONE (45%) and
1 MUDSTONE (55%); moderately strong to strong.
- Sandstone is normally graded with occasional <1mm
= ] organic laminae, soft sediment deformation.
L 59 35 | Mudstone is dark grey, laminated. Bedding is —34.96m: BP, 3, SM, PL
] subhorizontal (0-5 degrees).
(52 B
g o7 | 97
¥ ]
| 58 3] 2 uw
o ]
g ] 103 | 103
] 36.82m - 36.85m: Trace organic laminae / inclusions; sub-
L 57 37| bituminous.
L _ 37.40m: Conglomeratic; normally graded.
= ]
| 37.70m-39.57m Unweathered, grey, fine to coarse
] SANDSTONE; strong.
L 56 3g |
o ]
g 100 | 100
b ]
o - 38.43m - 38.44m: Black carbonaceous laminae.
| 55 39|
1 39.25m - 39.28m: Black carbonaceous laminae / inclusions,
© 1 <8mm in diameter.
e1or - 100 | 100
i 39.57m-39.64m Unweathered; dark grey; finely
1 laminated; SILTSTONE.
REMAéKS Vater Leve‘l Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 17/09/2025 4:00:00 pm 32.00 260
85mm and vertical accuracy +/- 92mm. | 18/09/2025 7:45:00 am | 32.00 | 1.80
2. One vibrating wire piezometer was installed on 23/09/2025. Piezometer BH2B_1152_PZ01 was installed at | 1810912025 2:30:00 pm | 2000 | 1.20

27.00m, Serial No. 378309.
2. Geophysical profiling was undertaken on 22/09/2025, comprising optical and acoustic televiewer.
3. Shear Vane Serial No. 1378, calibration constant 1.383.




Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 52
Project Office Location: Zone 3, 67 Brynderwyn Road, Northland -
Level 17, Aon Centre, 21/29 Customs Street West, Auckland . .
Central, Auckland 1010 Project Reference: Aurecon WSP JV Section 2 Sheet 6 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM Date Started: 11/09/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1727485.0mE, Date Completed: 23/09/2025 Input: C. Struthers
Equipment: CAT308 8 Ton Digger Rig |Northing: 6005085.7mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor: Pro Drill Ltd Ground level: 93.98m (NZVD2016) |Azimuth: N/A Verified: A. George
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39.62m: Black organic laminae / inclusions, <4mm in
diameter.
39.64m-40.00m Unweathered; grey; indistinctly
bedded; conglomeratic SANDSTONE; strong. Minor
mudstone clasts (5%) , <3mm.
End Of Hole: 40.00m
REMARKS: Water Level Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 18/09/2025 2:30:00 pm 40.00 1.20
85mm and vertical accuracy +/- 92mm.
2. One vibrating wire piezometer was installed on 23/09/2025. Piezometer BH2B_1152_PZ01 was installed at
27.00m, Serial No. 378309.
2. Geophysical profiling was undertaken on 22/09/2025, comprising optical and acoustic televiewer.
3. Shear Vane Serial No. 1378, calibration constant 1.383.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1152
Photographed By: JD Date Photographed: 11/09/2025-16/10/2025

BH2B_1152_BOX001_Om-1.5m

BH2B_1152_BOX002_1.5m-4.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1152
Photographed By: JD Date Photographed: 11/09/2025-16/10/2025

BH2B_1152_BOX003_4.5m-7.53m

BH2B_1152_BOX004_7.53m-10.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1152
Photographed By: JD Date Photographed: 11/09/2025-16/10/2025

BH2B_1152_BOX005_10.5m-13.5m

BH2B_1152_BOX006_13.5m-16.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1152
Photographed By: JD Date Photographed: 11/09/2025-16/10/2025

BH2B_1152_BOX007_16.5m-19.06m

BH2B_1152_BOX008_19.06m-21.93m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1152
Photographed By: JD Date Photographed: 11/09/2025-16/10/2025

BH2B_1152_BOX009_21.93m-24.83m

BH2B_1152_BOX010_24.83m-27.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1152
Photographed By: JD Date Photographed: 11/09/2025-16/10/2025

BH2B_1152_BOX011_27.6m-30.57m

BH2B_1152 _BOX012_30.57m-33.41m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1152
Photographed By: JD Date Photographed: 11/09/2025-16/10/2025

BH2B_1152_BOX013_33.41m-36.22m

BH2B_1152_BOX014_36.22m-39m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1152
Photographed By: JD Date Photographed: 11/09/2025-16/10/2025

BH2B_1152_BOX015_39m-40m



Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 53
Project Office Location: Zone 2, Zentral Estate —
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 1 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 03/11/2025 Logged: A. Pola
Method: Rotary Core Wireline Easting: 1727508.64 Date completed: 10/11/2025 Input: A. Pola
Equipment:  Techdrill 250 HD Northing: 6008774.76 Inclination: 90° Reviewed: L. Templeton
Contractor:  Drill Force NZ Ltd Ground level: 189.02m (NZvD2016) | Azimuth: N/A Verified: C. Parkes
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0.00m: Clayey SILT; brown grey. Hard, dry, low plasticity. Om: ISHSV
Minor rootlets. [RESIDUALLY WEATHERED GREYWACKE] 220 kPa
0.20m: ...Moist.
£ RS 100
1m: IBHSV
uTpP
- 1.50m: Silty CLAY; light grey. Hard, moist, high plasticity. Lo IBHSV
[ Relict bedding with iron oxide and minor manganese oxide 1.5m: SPT
% E staining. [COMPLETELY WEATHERED GREYWACKE] 2,411 89
56,7,8
] 2 CW|N=26 I
™ 2.00m: Moved to shorter runs to improve core
[¢] 100 recovery
T X
2.25-2.30m: ...Zone of highly weathered greywacke —
ILTSTONE. Very weak.
2.30m: SILT with some gravel. Very soft, wet. Gravel is fine to
8 coarse, angular, very weak greywacke siltstone. 100
T Ccw
2.80m: 100mm fell out of splits
3m: SPT 1
3.06m: Silty CLAY; light grey. Very stiff, moist, high plasticity. 3. 501
= : 4 P - ] N 8,8,12,13
o Relict bedding with iron oxide and minor manganese oxide N =41 100
”n staining. cw
3.50m: Casing to 3.5m bgl
8 3.60m: Highly weathered, light grey mottled and streaked 89
T orange, GREYWACKE SILTSTONE. Very weak. Incipient
fractures with weak tensile strength, 30-60°, extremely closely
spaced, iron oxide staining. Core disintegrates upon handling . . .
to angular medium to coarse gravel that resist further 4.00-4.11m: CZ’. 70 M ve([;y weak af?gu"‘“ fine to
g breakdown between fingers. [HIGHLY WEATHERED coarse gravel with silty CLAY matrix
g GREYWACKE] @
r 1 3.60-3.80m: ...Very weak. Incipient joints heavily FeO stained.
N1 — 4.5m: SPT
| i 2,411
gL 1 4,5,6,6 o
& [ 1 N=21
—T ] 4.90m: ...Trace white clay infill. —
184 5
(2] 4
ar 100
£ i
— : — 5.35-5.45m: CZ, 60°, very weak angular fine to
B B coarse gravel with silty CLAY matrix, FeO
B stained
o L i
<} 100
* E HW
=
6m: SPT 1
| i 3,4/
£t N ML 100
& [ 1 N=22
o[ ]
ar 100
z | i
i B 6.85-7.50m: ...Extremely weak zone of Silty CLAY with minor
) 182 74 sand; light brownish grey with orangish brown staining. Very
o L g stiff, moist, moderate plasticity. Sand is fine to medium.
% L E Incipient fractures, moderately inclined with iron staining. 92
—; — 7.5m: SPT
L e 3,3/
gL 1 57,1010 |
@ | B N=32
9 f 1.0
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 110mm.

2. One vibrating wire piezometer was installed on 10/11/2025. BH2B_1153_PZ01 was installed at 12m bgl, Serial No. 378321.
3. Geophysical profiling was undertaken on 10/11/2025, comprising optical and acoustic televiewer.
4. Falling/rising head testing undertaken with data logger at borehole depth 34.50m on 06/11/2025. Second falling/rising head testing undertaken with data logger at borehole  [2025-11-04 16:45

depth 40.50m on 07/11/2025.

5. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke

Shear Vane (IBHSV + ISHSV) Serial No. 3303, calibration constant 1.569.

DateTime
2025-11-03 16:30
2025-11-04 08:00

2025-11-05 08:00
2025-11-05 16:00
2025-11-06 07:30
2025-11-06 17:20
2025-11-07 07:30

Hole Depth
3.45m
3.45m
10.88m
10.88m
19.50m
19.50m
34.50m
40.50m

Water Level
0.67mbgl
1.55mbgl
2.66mbgl
4.45mbgl
4.14mbgl
6.37mbgl
5.55mbgl
19.06mbgl




NZTRANSPORT Roads of National
o' AcERCY Significance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 2, Zentral Estate
Project Reference: Aurecon WSP JV

BH2B_1153

Central, Auckland 1010 Sheet 2 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 03/11/2025 Logged: A. Pola
Method: Rotary Core Wireline Easting: 1727508.64 Date completed: 10/11/2025 Input: A. Pola
Equipment:  Techdrill 250 HD Northing: 6008774.76 Inclination: 90° Reviewed: L. Templeton
Contractor:  Drill Force NZ Ltd Ground level: 189.02m (NZvD2016) | Azimuth: N/A Verified: C. Parkes
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=T8T %
ol 8L ] 100
= E 8.55-8.57m: ...White soft clay seam.
;150 9 9m: SPT —
| i 4,61/
el | 9,9,11,13 100
& [ 1 N =42
; — 9.45-9.60m: ...Silty CLAY with minor sand. Stiff, moist, high
L B plasticity.
L E 9.60m: ...Incipient joints inclined 40-70°.
o | i
9 |7e 101 ) . 100
T | 10.00-10.01m: ...White crystalline/clay seam.
<1 E 10.5m: SPT  ——
| ] HW | 10, 101/
g ] 14,17,19for | 400
w [ 74mm
L E N =50+
—1 4 — 10.88m: 100% return from Om bgl
178 11—
o[ 1
agr 100
T L _
3 T T
177 12— [ 12m: SPTC  f——
ol J = 8, 12//
E i 19,21,10for | 0
n [ 35mm
— 7 N =50+ -
L E 12.34-12.69m: ...Extremely weak zone of Silty CLAY with
L | minor sand; light brownish grey with orangish brown and black
L B staining. Very stiff, moist, moderate plasticity. Sand is fine to
| 4 medium.
| i 12.69m: ...Incipient joints inclined 30-70°.
[}
g F 7 69
I-176 13—
: 4 13.14m: CORE LOSS: (360mm) Core assumed washed out
© o i 13.50m: Highly weathered, light grey and orange, ;31562 SPTC
E B ] GREYWACKE SILTSTONE. Very weak. Incipient fractures 16,21, 13for | O
wr with weak tensile strength, 30-70°, extremely closely spaced, 30mm . . S
- | ] iron oxide staining. Core disintegrates upon handling to N =50+ é%80'1z'10:nhP°terg'2ll,}/| g':;"'ng induced.
agr angular medium to coarse gravels that resist further 100 anged catcher and arill bi
T 175 147 breakdown between fingers. Minor seams of white crystals
r ] and/or clay.
r 1 13.80-14.10m: ...Extremely weak zone of Silty CLAY with
- T some sand; light brownish grey. Firm, moist, moderate
o [ 7 plasticity. Sand is fine to coarse.
S+ — 100
| i
I i HW
174 15— —
o 7 15.43m: 10mm seam of pink quartz
© % - N 15.50-15.60m: 2x seams of pink crystalline
r 1 quartz
B ] 15.70m: ...Main incipient joints inclined 60-70°. 93
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 110mm.

2. One vibrating wire piezometer was installed on 10/11/2025. BH2B_1153_PZ01 was installed at 12m bgl, Serial No. 378321.
3. Geophysical profiling was undertaken on 10/11/2025, comprising optical and acoustic televiewer.

4. Falling/rising head testing undertaken with data logger at borehole depth 34.50m on 06/11/2025. Second falling/rising head testing undertaken with data logger at borehole

depth 40.50m on 07/11/2025.

5. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke

Shear Vane (IBHSV + ISHSV) Serial No. 3303, calibration constant 1.569.

DateTime Hole Depth Water Level
2025-11-07 11:50 40.50m 5.82mbg|
2025-11-10 09:54 40.50m 20.37mbgl




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 53
Project Office Location: Zone 2, Zentral Estate —
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 3 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 03/11/2025 Logged: A. Pola
Method: Rotary Core Wireline Easting: 1727508.64 Date completed: 10/11/2025 Input: A. Pola
Equipment:  Techdrill 250 HD Northing: 6008774.76 Inclination: 90° Reviewed: L. Templeton
Contractor:  Drill Force NZ Ltd Ground level: 189.02m (NZvD2016) | Azimuth: N/A Verified: C. Parkes
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=173
(2] i 4
St
L i
i IEERE - |16.40-16.50m: ...CORE LOSS (100mm)
— o T HW
: 1 2
© ;172 17
o | : 17.10m: Moderately weathered, bluish grey with light orange
agr ] brown, GREYWACKE SILTSTONE. Weak. Incipient fractures 93 || 93 || 40
Tr | with weak tensile strength. Main joint set 20-70°, extremely 17.34m: JT, 60°, Ro, PI, Sn, 1 mm aperture,
B B closely spaced. Second joint set 60°, closely spaced. Iron FeO
B o oxide stained, brown and dark brown. Disintegrates under 17.54m: JT, 60°, Ro, PI, Sn, 3 mm aperture,
r ey firm blow of hammer to coarse angular gravel. FeO
r TS [MODERATELY WEATHERED GREYWACKE] 17.70-17.80m: CZ, indistinct boundary, angular
3 1000 E MW fine to medium gravel. Heavily stained with
I i1 16 = [17.90-18.00m: ...CORE LOSS (100mm) FeO and MnO.
= 1 18.40-18.51m: CZ, indistinct boundary, very
- - weak angular gravel with clay matrix.
o | |
% B | 18.70m: Slightly weathered, bluish grey, GREYWACKE 87 || 87| 40
B | SILTSTONE. Strong. Incipient fractures with moderate tensile
B N strength, 20-70°, grey green infill 1-2mm, very closely
G spaced. [SLIGHTLY WEATHERED GREYWACKE]
r 1000 19.30-19.50m: ...CORE LOSS (200mm)
N B 1----
I i sw
20.06-20.27m: greenish grey
(2] 4
St
2 1 100 100 69 20.30-20.60m: JT, 70°, Ro, P, Cg greenish
L B grey, 3mm
B ] 20.55m: JT, 20°, Ro, PI, Sn, 2 mm aperture,
i ] FeO
B | 20.68m: JT, 30°, Ro, PI, Sn, 2 mm aperture,
i | FeO
B 21 . 20.80m: JT, 20°, Ro, PI, Sn, 1 mm aperture,
168 100 21.00m: Unweathered, bluish grey, GREYWACKE FeO
B i SILTSTONE. Strong. Incipient joints with moderate tensile 20.89m: JT, 20°, Ro, PI, Sn, FeO
B ] — | strength, 30°-50°, very closely to closely spaced. Open joints 21.00m: JT, 60°, Ro, PI, Sn, FeO
i o | widely spaced. White veining extremely closely spaced. Core 21.00m: 20% water loss
B 1--- -3 breaking during drilling and handling along incipient joints.
B N [UNWEATHERED GREYWACKE]
o | 1. ... 21.50m: ...Minor pyrite on incipient joint surfaces.
le] . . 21.60-22.00m: ...Interbedded with minor layers of greenish 100 | 93 || 93
T grey mudstone, inclined 40-50°.
L R 22.30-22.40m: Fracture zone, extremely
L B closely spaced with greenish grey staining
©r— = uw
166 23—
(2] i 4
gl 100 | 100 | 100
L i
B ] 23.70-23.90m: ...Minor greenish grey mudstone beds, 40-50°.
Fo [ i
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 110mm. DateTime Hole Depth Water Level
2. One vibrating wire piezometer was installed on 10/11/2025. BH2B_1153_PZ01 was installed at 12m bgl, Serial No. 378321.
3. Geophysical profiling was undertaken on 10/11/2025, comprising optical and acoustic televiewer.
4. Falling/rising head testing undertaken with data logger at borehole depth 34.50m on 06/11/2025. Second falling/rising head testing undertaken with data logger at borehole
depth 40.50m on 07/11/2025.
5. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke
Shear Vane (IBHSV + ISHSV) Serial No. 3303, calibration constant 1.569.




Project Office

NZ TRANSPORT Roads of National
U ACENCY Siumificance

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 2, Zentral Estate

Project Reference: Aurecon WSP JV

BH2B_1153

depth 40.50m on 07/11/2025.

5. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke

Shear Vane (IBHSV + ISHSV) Serial No. 3303, calibration constant 1.569.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 110mm.
2. One vibrating wire piezometer was installed on 10/11/2025. BH2B_1153_PZ01 was installed at 12m bgl, Serial No. 378321.
3. Geophysical profiling was undertaken on 10/11/2025, comprising optical and acoustic televiewer.
4. Falling/rising head testing undertaken with data logger at borehole depth 34.50m on 06/11/2025. Second falling/rising head testing undertaken with data logger at borehole

DateTime Hole Depth

Central, Auckland 1010 Sheet 4 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 03/11/2025 Logged: A. Pola
Method: Rotary Core Wireline Easting: 1727508.64 Date completed: 10/11/2025 Input: A. Pola
Equipment:  Techdrill 250 HD Northing: 6008774.76 Inclination: 90° Reviewed: L. Templeton
Contractor:  Drill Force NZ Ltd Ground level: 189.02m (NZvD2016) | Azimuth: N/A Verified: C. Parkes
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228393
e 24.00-40.50m: 60% water loss
o[ |
ar 100 | 100 | 100
1l i
164 25—
> | i
i ] 25.60-25.85m: ...Light grey. Possible hydrothermal alteration.
-163 26—
[se) | B
— ST 100 | 100 | 100
£l i
I ] a uw
i 1 S
- b i
o % L E 100 | 100 | 82
B 1 27.80-29.40m: ...Increase in intensity of veining. Very close to (2:;:3'22'2002(; JT. 50° Ro, PI, Cg, Clay, x4,
extremely closely spaced. Y sp
[se)
gL g 100 | 100 | 6
— [ i
B dan 29.40m: Unweathered, bluish grey, brecciated GREYWACKE
B ) SILTSTONE. Strong. Breccia comprises clast-supported
r 14 A angular clasts of fine greywacke siltstone (5-20mm). Clasts
B A A present no rotation, altered with light greenish grey veining
r 1 A A (90%). Matrix is light greenish grey (<10%), weak tensile
r 30_’ A strength. [CRACKLE BRECCIA]
159 30.00-31.30m: ...Interbedded with greenish grey mudstone
i 148 4 layers.
I 1A A
| 1A A
- 4 A A
Sl T 14 AN
ar 1ana|t uw 100 | 100 | 90
Z | i
| 1A A
156 31 & A
3 14 A
i 1a 4
i 1A A
— 44 A
o I 14 A
g i 144 31.70-32.05m: ...Possible hydrothermal alteration.
i 14 A
Remarks: Water Level Readings:

Water Level




Project Office

NZ TRANSPORT Roads of National
U ACENCY Siumificance

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 2, Zentral Estate

Project Reference: Aurecon WSP JV

BH2B_1153

depth 40.50m on 07/11/2025.

5. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke

Shear Vane (IBHSV + ISHSV) Serial No. 3303, calibration constant 1.569.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 110mm.
2. One vibrating wire piezometer was installed on 10/11/2025. BH2B_1153_PZ01 was installed at 12m bgl, Serial No. 378321.
3. Geophysical profiling was undertaken on 10/11/2025, comprising optical and acoustic televiewer.
4. Falling/rising head testing undertaken with data logger at borehole depth 34.50m on 06/11/2025. Second falling/rising head testing undertaken with data logger at borehole

Central, Auckland 1010 Sheet 5 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 03/11/2025 Logged: A. Pola
Method: Rotary Core Wireline Easting: 1727508.64 Date completed: 10/11/2025 Input: A. Pola
Equipment:  Techdrill 250 HD Northing: 6008774.76 Inclination: 90° Reviewed: L. Templeton
Contractor:  Drill Force NZ Ltd Ground level: 189.02m (NZvD2016) | Azimuth: N/A Verified: C. Parkes
%) 2 -~
X = w g o 2 20 8
a ] 2 ~| ~ = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
Q| = w5 zZ = =] F|lo|x E &
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
=1 ™ 7Y
L B N
1A A | w
L 154 & uw 100 | 100 | 77
gl T 32.40m; Unweathered, biuish grey, GREYWACKE 32.40m: JT, 70°, Ro, P1, Vn, pyrite
I [ | o SILTSTONE. Strong. Incipient joints with moderate tensile
B | .. strength, 30°-50°, very closely to closely spaced. Open joints
r | c widely spaced. White veining extremely closely spaced.
B | L [UNWEATHERED GREYWACKE]
1156 33—
w [ ] ..
Sl - 100 | 100 | 100
| i -
155 34— . . . .
L 1. ... 5 34.20m: JT, 60°, Ro, P, Vn, pyrite
o T I o
. .
<} - 100 | 100 | 100
| i 5 ¢
B 1A A 36.20m: Unweathered, bluish grey, brecciated GREYWACKE
B a A SILTSTONE. Moderately strong. Breccia comprises clast-
B B [ supported angular clasts of fine greywacke siltstone uw
B a4 % (5-10mm). Clasts present no rotation, altered with light
M o | 14 A greenish grey veining (90%). Matrix is light greenish grey silty
cr 1A A clay (<10%), weak tensile strength. [CRACKLE BRECCIA] 100 | 100 | &
Tr llo oo c 36.80m: Unweathered, bluish grey, GREYWACKE
B 374 SILTSTONE. Strong. Incipient joints with moderate tensile
) 152 = strength, 40°-70°, very closely to closely spaced. Open joints
B widely spaced. White veining extremely closely spaced.
r ] Extremely closely spaced white veining. [UNWEATHERED
B : GREYWACKE]
o | : 38.16m: JT, 40°, Ro, PI, Vn, minor pyrite
ar 100 | 100 | 98
T 1 >
| i % uw
- B 38.50m: JT, 70°, Ro, P, Cg, clay
= 1 38.60m: JT, 40°, Ro, PI, Cg, clay
< L R 38.63m: JT, 40°, Ro, PI, Cg, clay
1150 39
- b i
g L -
T | i 39.56m: JT, 70°, Ro, P, Cg, clay
r ] 100 | 100 | 67
Remarks: Water Level Readings:

DateTime Hole Depth

Water Level




NZ TRANSPORT Roads of National
\>' AGENCY Significance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 2, Zentral Estate

Project Reference: Aurecon WSP JV

BH2B_1153

depth 40.50m on 07/11/2025.

5. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke

Shear Vane (IBHSV + ISHSV) Serial No. 3303, calibration constant 1.569.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 110mm.
2. One vibrating wire piezometer was installed on 10/11/2025. BH2B_1153_PZ01 was installed at 12m bgl, Serial No. 378321.
3. Geophysical profiling was undertaken on 10/11/2025, comprising optical and acoustic televiewer.
4. Falling/rising head testing undertaken with data logger at borehole depth 34.50m on 06/11/2025. Second falling/rising head testing undertaken with data logger at borehole

Central, Auckland 1010 Sheet 6 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 03/11/2025 Logged: A. Pola
Method: Rotary Core Wireline Easting: 1727508.64 Date completed: 10/11/2025 Input: A. Pola
Equipment:  Techdrill 250 HD Northing: 6008774.76 Inclination: 90° Reviewed: L. Templeton
Contractor:  Drill Force NZ Ltd Ground level: 189.02m (NZvD2016) | Azimuth: N/A Verified: C. Parkes
2 & >
x = L % °5c£ |~ ~ 20 %4
218 £/%,18 3| 28 |2|€|E| 90 STRATIGRAPHY EZ
wlE|S E|&o|© MATERIAL DESCRIPTION s & x|lx|la| DEFECT DESCRIPTION ¥
Xlwleg |- |E < =9 o|lo|g | & ADDITIONAL NOTES 22
8= 4o Z ] <m Flo|x Lo
§ N 2,2 o, 2
222598

e 40.00-40.50m: ...weak tensile strength, possible hydrothermal
Tl o[ | - | 5 |alteration.
HE 1 g uw
o i i

j i Terminated at 40.50 m. Target depth.

148 41—

147 42—

146 43—

145 44—

144 45—

143 46—

142 47—
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1153
Photographed By: AP Date Photographed: 03/11/2025-17/11/2025

BH2B_1153 BOX001_0m-3m

BH2B_1153 BOX002_3m-6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1153
Photographed By: AP Date Photographed: 03/11/2025-17/11/2025

BH2B_1153_BOX003_6m-9m

BH2B_1153 BOX004_9m-12m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1153
Photographed By: AP Date Photographed: 03/11/2025-17/11/2025

BH2B_1153 BOX005_12m-15m

BH2B_1153 BOX006_15m-18m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1153
Photographed By: AP Date Photographed: 03/11/2025-17/11/2025

BH2B_1153 BOX007_18m-21m

BH2B_1153 BOX008_21m-23.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1153
Photographed By: AP Date Photographed: 03/11/2025-17/11/2025

BH2B_1153 BOX009_23.95m-26.65m

BH2B_1153 BOX010_26.65m-29.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1153
Photographed By: AP Date Photographed: 03/11/2025-17/11/2025

BH2B_1153 BOX011_29.25m-32.07m

BH2B_1153 BOX012_32.07m-34.64m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1153
Photographed By: AP Date Photographed: 03/11/2025-17/11/2025

BH2B_1153 BOX013_34.64m-37.5m

BH2B_1153 BOX014 37.5m-40.35m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1153
Photographed By: AP Date Photographed: 03/11/2025-17/11/2025

BH2B_1153 BOX015_40.35m-40.5m



NZTRANSPORT Roads of National
o' AcERCY Significance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland
Central, Auckland 1010

Location: Zone 2, SH1 Brynderwyn

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills

Project Reference: Aurecon WSP JV

BH2B_1154

Sheet 1 of 6

Shear Vane (ISHSV + IBHSV) Serial No. 2183, calibration constant 1.482.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 30.5mm and vertical accuracy +/- 68mm.
2. Borehole backfilled upon completion of drilling.
3. Geophysical profiling was undertaken on 31/10/2025, comprising optical and acoustic televiewer.

DateTime

2025-10-23 17:38
2025-10-24 08:10
2025-10-28 12:00
2025-10-29 07:53
2025-10-29 17:00
2025-10-30 08:20
2025-10-30 18:00
2025-10-31 09:00

Hole Depth
9.00m
9.00m
13.40m
16.50m
30.00m
30.00m
40.50m
40.50m

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 23/10/2025 Logged: D. Baker/ A. Pola
Method: Rotary Core Wireline Easting: 1727828.99 Date completed: 31/10/2025 Input: A. Pola
Equipment:  Tech Drill 250 HD Northing: 6008892.45 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  Drill Force NZ Ltd Ground level: 147.27m (NZVD2016) | Azimuth: N/A Verified: A.George
%) 2 -~
x = w a 3 (2 20 g
a ] 2 ~| ~ = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
ol s wl G = = <o Flo | x = o
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
L ] 0.00m: Sandy GRAVEL with some silt; grey and brown. 0.00-1.50m: Logged from Hydro-vac
L ] Tightly packed, well graded. Gravel is fine to coarse angular excavation side wall
147 slightly weathered greywacke. Sand, fine to coarse. [FILL]
r R 0.33m: CLAY with minor sand; light grey. Very stiff, moist,
B . high plasticity. Sand is fine to coarse. 0.5m: ISHSV
r i 151/27 kPa
¢ 1 0
: 1t 1.00m: ...Trace gravel, orange-brown and light grey, stiff ;sm“ ;Sli-ipsav
146 i
3 u 1.5m: ISHSV
B 4 65/33 kPa
- r | 1.55m: SPT
- - 0, 1//
& | 7 1,0,1,1 e
i N=
— 2— —
145 1 w [2.20m: ...mixed cream, brown grey and orange yellow clay
o | 1 2.35m: ...50mm dark brown organic horizon [BURIED —
agr - OPSOIL] 6
Tr 2.40m: CLAY with trace sand; brownish grey. Soft, moist, high f—— 2.6m: ISHSV
B 4 \plasticity. Sand, fine to coarse. Organic layers up to 20mm. 33/12kPa
- 4 2.60m: CORE LOSS: (400mm): Fines assumed washout.
I ] 3.00m: CLAY with trace sand; light biuish grey. Soft, moist, e
- | ] high plasticity. Sand, fine to coarse. Organic layers up to 0,0,2,1
% 144 20mm. N=3 87
o | R 3.85-3.90m: ...50mm dark brown organic horizon [BURIED
r 4 TOPSOIL] 57
B B 13.90m: ...CLAY with trace sand and organics. Brown
B B 4.05m: CORE LOSS: (450mm) Fines assumed washed out.
143 |
L 1 — 4.50m: CLAY with minor sand, trace gravel and organics; light 3:50'2: ST
= b 1 — bluish grey. Firm, moist, low plasticity. Gravel, fine to medium 0,0,0,2
%L T— - very weak siltstone. Organic material is fibrous rootlets. N=2 100
L — - [RESIDUALLY WEATHERED WAIPAPA GREYWACKE]
T 4.95m: ...without organic material, firm |
N | T—
142 i RS
g I | 100
T &
L =
- 5.70m: ...Stiff
i = — 5.95m:
L = 6.00m: Silty CLAY; orange brown. Very stiff, moist, low IBHSV 61/18
- F I | plasticity. Iron oxide staining. [COMPLETELY WEATHERED gfﬂ? SPT
[ VYR GREYWACKE] 250 96
I CWl3'577
- N=22
8 B 1 6.65m: CORE LOSS: (450mm): Fines assumed to wash out.
| T 7 !
L 7]
8 H i 7.10m: Highly weathered, orange-brown with grey and brown, 100 | 100 | 75
| T 140 GREYWACKE SILTSTONE. Very weak. Incipient fractures 7.30m: JT. 25°. Ro. Un. Sn. FeO
8 L and healed joints with moderate tensile strength, dipping -o0m: J1, » Ro, Un, Sn, Fe
- J © . it ) 100 | 100
I | a — | 20-70°, very closely spaced, 1mm iron oxide infill. Iron oxide 7 5m: SPTC
L o | and manganese oxide stained, dark orange and black. HW| 5 77}'
el ] 2 | [HIGHLY WEATHERED GREYWACKE] ni22 |
% - | 7.88m: ...Extremely weak to very weak. Low tensile strength of for Smm
- 1 incipient fractures and healed joints, breaks on handling. N =50+
Igol Breaks down to a very stiff clay. \ \
Remarks: Water Level Readings:

Water Level
0.89mbg|
4.39mbgl
2.10mbgl
6.35mbgl
2.77mbgl
8.08mbgl
4.27mbgl
8.60mbgl




Client: New Zealand Transport Agency
NZ TRANSPORT Roads of National
> ANy Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 54
Project Offce Location: Zone 2, SH1 Brynderwyn —_—

Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 2 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 23/10/2025 Logged: D. Baker/ A. Pola
Method: Rotary Core Wireline Easting: 1727828.99 Date completed: 31/10/2025 Input: A. Pola
Equipment:  Tech Drill 250 HD Northing: 6008892.45 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  Drill Force NZ Ltd Ground level: 147.27m (NZVD2016) | Azimuth: N/A Verified: A.George

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

FRACTURE
LOG

MATERIAL DESCRIPTION

CORE BOX
METHOD
RL (m)
DEPTH (m)
GRAPHIC
LOG
UNIT CODE
Weathering/USC
SAMPLES &
FIELD TESTS
TCR (%)
SCR (%)
RQD (%)
INSTALLATION /
BACKFILL

VWS
WS
MWS
Cs

VCS
ECs

L | 8.00-8.15m: ...Completely weathered seam, very stiff CLAY AL
- 8.16m: JT, 45°, Ro, Un, Sn, 30 mm aperture, )DB QJ
L1zg | MnO 7

8.40-8.43m: ...Completely weathered seam, very stiff CLAY 94 | 94| 0

i b 8.60-8.80m: JT, 40-90°, Ro, Un, Sn, FeO, MnO pO O o

HQ3
1
O\J
-
0

™ L 8.80-9.00m: ...Completely weathered seam, very stiff CLAY LQ Q9

9— 9m: SPTC o[y
- 2,21l b,
2,4,6,8 kOO
HW | N=20 o[\e

| serc |
T

&
WPH

— 9.45-9.72m: ...Completely weathered seam, very stiff CLAY o Du o

= 9.80-10.25m: ...Fabric/jointing dipping 50 degrees, dark b
orange iron oxide/manganese oxide staining. 90 s | o

HQ3
>
1

L 10.40-10.50m: ...CORE LOSS (100mm) 10.5m: SPT P DQJ

10.50m: Silty CLAY; light grey and orange-brown. Stiff, moist, 2, 2 (e} Q

low plasticity. [COMPLETELY WEATHERED GREYWACKE] 1,2,2,1 DoB“ o
N=6 100 b DQ

cw

WPR

71 PO O

- 11.70m: CORE LOSS: (300mm): Assumed washout QO d

L e 12.00m: Highly weathered, grey and brown, GREYWACKE ST PO
L 1---- SILTSTONE. Very weak. Incipient fractures with low tensile 13,17,20for | 100 D.
135 1 strength, dipping 10-80°, very closely spaced. Open joints 65mm D
L L closely to moderately widely spaced. Core breaks during N =50+ L P P N

e handling. [HIGHLY WEATHERED GREYWACKE] 12.45m: JT, 60°, Ro, Un, Sn, FeO )UDDQ
b R (=}

| spr |

B 1. 12.72m: JT, 30°, Ro, Un, Sn, FeO )BDQJ
[ IR (=]

12.85m: ...Incipient fractures have moderate tensile strength 100 | 73/ | |19 pQ chv
13.00m: JT, 60°, Ro, PI, Sn, FeO )“D &

HW 13.13m: JT, 20°, Ro, Un, Sn, FeO Nela¥

HQ3

WPH

134 . o oy
Rloooc 13.30-13.40m: JT, 80°, Ro, Un, Sn, FeO
m o, Un, Sn, Fe )OD@

r C. 13.5m: SPTC PO 4
I 7,12/ 0 )DBQ

I 1000 15,26, 9 for < 0
- o c 35mm kOO
. : N =50+ oA -2

| serc |

1 14.26m: Moderately weathered, light grey and orange brown, kOO d

o GREYWACKE SILTSTONE. Weak, Incipient fractures with oy || e | ey oA 2
- moderate tensile strength, dipping 40-70°, closely spaced. )o 0

. . Iron oxide staining on incipient joint surfaces, penetrating up bQ O q

i E to 5mm into intact core. [MODERATELY WEATHERED UDC'Q“

500 c GREYWACKE] MW o

15 15m: SPTC oy
r ee e 9,12/ )o DQ
o 15,20, 15for | 0 OO d
| . 45mm Y
132 0 N o 50+ >°D©
1.0 15.35m: Highly weathered, orange brown, GREYWACKE (o) )
SILTSTONE. Extremely weak to very weak. Incipient O"Du N
fractures with low tensile strength, dipping 50°, very closely D
spaced. Breaks down to SILT with some fine sand. [HIGHLY |HW OO
P O o
o
P

HQ3

WPM

| sprc |

HQ3
WPH

- 4000 WEATHERED GREYWACKE]
- i 1000 72 | 72| o
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 30.5mm and vertical accuracy +/- 68mm. DateTime Hole Depth  Water Level
2. Borehole backfilled upon completion of drilling. 2025-10-23 17:38  9.00m 0.89mbg
3. Geophysical profiling was undertaken on 31/10/2025, comprising optical and acoustic televiewer. 2025-10-24 08:10 9.00m 4-39mbg|

: phy: p 9 [ prising op! : 2025-10-28 12:00  13.40m 2.10mbgl
2025-10-29 07:53  16.50m 6.35mbgl
2025-10-29 17:00  30.00m 2.77mbgl
2025-10-30 08:220  30.00m 8.08mbgl

. . . 2025-10-30 18:00 40.50m 4.27mbgl
Shear Vane (ISHSV + IBHSV) Serial No. 2183, calibration constant 1.482. 2025-10-31 09:00 40.50m 8.60mbg|




Project Office

NZ TRANSPORT Roads of National
U ACENCY Siumificance

Level 17, Aon Centre, 21/29 Customs Street West, Auckland
Central, Auckland 1010

Location: Zone 2, SH1 Brynderwyn

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills

Project Reference: Aurecon WSP JV

BH2B_1154

Sheet 3 of 6

Method:
Equipment:
Contractor:

BOREHOLE INFORMATION

CO-ORDINATES: NZTM2000

Rotary Core Wireline Easting: 1727828.99
Tech Drill 250 HD Northing: 6008892.45

Drill Force NZ Ltd

Ground level:

147.27m (NZVD2016)

Date started:

Date completed:
Inclination:

Azimuth:

23/10/2025 Logged:
31/10/2025 Input:

D. Baker/ A. Pola
A. Pola

90° Reviewed:  B. O'Loughlin

N/A Verified:

A.George

CORE BOX
METHOD
RL (m)

DEPTH (m)

GRAPHIC
LOG

UNIT CODE

MATERIAL DESCRIPTION

Weathering/USC

SAMPLES &
FIELD TESTS

TCR (%)

SCR (%)

RQD (%)

VWS
WS

FRACTURE
LOG

MWS

Ccs
VCS
ECS

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

INSTALLATION /
BACKFILL

HQ3
T
«

HQ3
m 1
g

HQ3
T

HQ3
—
8

HQ3
T

HQ3
—
R

PH

ES
=

16.18m: CORE LOSS: (320mm) Assumed washout.

WPH

16.50m: Highly weathered, orange brown, GREYWACKE
SILTSTONE. Very weak. Incipient fractures and healed joints
with low tensile strength, dipping 40-50°, very closely spaced.
Iron oxide and minor manganese oxide staining.

17.30m: ...Indistinct fabric (joints?) predominantly dipping 70°

HW

WPM

18.78m: Moderately weathered, light orange brown,
GREYWACKE SILTSTONE. Weak. Pervasive anastomosing
incipient fractures, very closely spaced with moderate tensile
strength, dipping 20-90°. Iron oxide staining throughout. With
minor brecciated sub-angular slightly weathered fine
SANDSTONE clasts, 20-40mm. [MODERATELY
WEATHERED GREYWACKE]

Mw

20.70m: CORE LOSS: (300mm) Wash out.

| WPH

21.00m: Highly weathered, light orange brown,
GREYWACKE SILTSTONE. Extremely weak to very weak.
Minor weak moderately weathered angular siltstone gravels
and slightly weathered angular sandstone gravels. [HIGHLY
WEATHERED GREYWACKE]

21.30m: Moderately weathered, orange brown and light grey,
GREYWACKE SILTSTONE. Weak. Pervasive anastomosing
incipient fractures are extremely closely spaced with
moderate to high tensile strength, dipping 20-90°. Incipient
fracture surfaces are iron oxide stained. Some zones of iron
oxide ingress into intact rock, 130mm. Minor slightly
weathered fine greywacke sandstone clasts (healed breccia)
throughout. [MODERATELY WEATHERED GREYWACKE]

HW

Mw

100

97

97

100

100

100

80

7

v

100

100

100

100

100

100

R 21.30m: Healed conjugate joint set (x8, 30°, PI, [ DDQ
(=]

FeO)

oMo
16.50-30.00m: Driller noted 100% circulation Ps DQ

17.10m: JT, 60°, Ro, PI, Sn FeO

oQ\e
20.50m: JT, 70°, Sm, P, Sn, FeO, MnO b5

23.70m: Healed joint set (x2, 70°, PI, FeO) bOO d

Remarks:

Shear Vane (ISHSV + IBHSV) Serial No. 2183, calibration constant 1.482.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 30.5mm and vertical accuracy +/- 68mm. DateTime
2. Borehole backfilled upon completion of drilling.
3. Geophysical profiling was undertaken on 31/10/2025, comprising optical and acoustic televiewer.

2025-10-23 17:38
2025-10-24 08:10
2025-10-28 12:00
2025-10-29 07:53
2025-10-29 17:00
2025-10-30 08:20
2025-10-30 18:00
2025-10-31 09:00

Water Level Readings:

Hole Depth Water Level
9.00m 0.89mbg|
9.00m 4.39mbgl
13.40m 2.10mbgl
16.50m 6.35mbg|
30.00m 2.77mbgl
30.00m 8.08mbgl
40.50m 4.27mbgl
40.50m 8.60mbgl




NZTRANSPORT Roads of National
\>' AGENCY Significance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 54

Location: Zone 2, SH1 Brynderwyn
Project Reference: Aurecon WSP JV

Central, Auckland 1010 Sheet 4 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 23/10/2025 Logged: D. Baker/ A. Pola
Method: Rotary Core Wireline Easting: 1727828.99 Date completed: 31/10/2025 Input: A. Pola
Equipment:  Tech Drill 250 HD Northing: 6008892.45 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  Drill Force NZ Ltd Ground level: 147.27m (NZVD2016) | Azimuth: N/A Verified: A.George

2 & >
x = w % s (P |~ ~ 20 % -
218 £/%,18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s s x|lx|o]| & DEFECT DESCRIPTION ¥
bl E|E3 . 2]l =8 |o|o|lg| &« ADDITIONAL NOTES 23
8= 4o z T <L Flo|x = o
> ] (%28 2]
= v |‘£ t/)£ € o z
228393
L ts MW P~ }—}q"
L 1a a 24.10m: Moderately weathered, orange grey and bluish grey, )“ S
123 A A N | GREYWACKE FAULT BRECCIA. Mosaic packbreccia with "QD
gL ] Q| brecciated moderately weathered to slightly weathered fine Mw 100 | 100 | 47 P OOQ"
I & A 2| SANDSTONE and silty SAND matrix. Bottom lithological 5‘5 S
L l contact 60°. [MODERATELY WEATHERED HEALED FAULT |— GOD
I ] = \zonE] O
— 1 % 24.55m: Moderately weathered, orange brown and light grey, |MW 24.75-24.88m: JT, 30°, Sm, PI, Sn, FeO, 2mm, )D Q
L ] | — | GREYWACKE SILTSTONE. Weak. Incipient fractures are ] x3 7 D(J
| 7 extremely closely spaced with moderate tensile strength, :'6" N
o L 254 5 dipping 20-70°. Incipient fracture surfaces are iron oxide D. DQ
g | T o ||stained. Open joints very closely spaced. Minor brecciated SW 100 | 100 | 83 OQ e
Tl ] = ‘CSe SANDSTONE angular gravel throughout. [MODERATELY " % N
S | EATHERED GREYWACKE] b, DQ
| 1. .. .[]24.88m: Slightly weathered, bluish grey, GREYWACKE 1 LO O d
L i KR SANDSTONE. Moderately strong. Minor dark bluish grey DBu o
i 100 interbedded GREYWACKE SILTSTONE. Incipient fractures D DQ
| 1. ... are very closely spaced with moderate tensile strength, bOO d
Rlo oo < 0-50°. Trace quartz veins. Blue grey staining on surface of o\o_o
i 1.0 ncipient fractures. [SLIGHTLY WEATHERED GREYWACKE] Py DQ
B 26— s | 25.40m: Moderately weathered, light grey and orange brown, LbQ @Y
B E o | GREYWACKE SILTSTONE. Weak. Incipient fractures with MW oDﬂ °
8 B E = moderate tensile strength, 20-70°, extremely closely spaced. )o DQ
T 12 4. Joint surfaces are iron oxide stained. Minor brecciated slightly RUCHIRICOY RiCY 26.30-26.33m: Quartz crystals LQ [aY
B 4 weathered GREYWACKE SANDSTONE gravel. o[\° 2
M 4000 [MODERATELY WEATHERED GREYWACKE] PR
r 4. 25.50-25.70m: ...Zone of slightly weathered GREYWACKE QO O
— r 40000 SANDSTONE interbedded with dark grey beds of oB“ b
- GREYWACKE SILTSTONE. Moderately strong. I )a DQ
r 1A A 26.80m: Moderately weathered, light grey and orange brown, bOQ
I -4 A A GREYWACKE FAULT BRECCIA. Very weak to weak. Crackle oA° 2
- i pack breccia, with slightly weathered fine to medium angular )o 0g
3 14 A GREYWACKE SANDSTONE gravel clasts with a yellow/ QO d
120 1A A orange sandy SILT matrix. MODERATELY WEATHERED ° "Q‘“
+ iAa A HEALED FAULT ZONE] MW o
L R 27.45m: JT, 50°, Ro, PI, Cg Sandy CLAY bQ aof
(? i 1r A 100 | 100 | 100 )"aD'DQ
L 1ana QO quc
i 1 27.94m: JT, 40°, Ro, PI, Cg sandy CLAY )DBDQJ
o B 28— A A 27.94m: Moderately weathered, light grey and orange brown, -Sam: JT, » R, F, &g sandy :Q Od
- B 1A A GREYWACKE FAULT BRECCIA. Weak. Healed crackle pack oM\o o
— 4 breccia, with tightly interlocked clasts of angular Py DQ
o 119 1A A GREYWACKE SANDSTONE. Clast supported, Iron oxide [o)w)
gt 4A A mineralisation. 100 | 100 | 100 " Da e“
I o
— 1ana b, o)
I 1a & PR3
L 1aa MW 1] PR
B 1A A DO O o
r 294 A A ;D“d
r 1A A o 0
[ 4 OO C’OQO
|| g 118 1aa N 100 | 100 | 100 )\JDQ
r 1a A |k DQD
i 41a a2 B O
B 1A A 29.54m: Highly weathered, light grey and orange brown, D DQ
r R GREYWACKE FAULT BRECCIA. Very weak to weak. Mosaic "Q
- 14 A float breccia, with angular GREYWACKE SANDSTONE and P D-“O“U
r 1A A SILTSTONE fine to medium gravel sized clasts in a yellow/ HW D. DQ
I 304 A A orange sandy SILT matrix. Matrix supported. [HIGHLY °Q Q
- 1A A WEATHERED HEALED FAULT ZONE] ‘:,Bu o]
117 1A A 30.20m: Moderately weathered, light grey and orange brown, )"QDQ
L 1a A GREYWACKE FAULT BRECCIA. Weak. Healed crackle pack " O
L 1an breccia, with tightly interlocked clasts of angular D. Q
L GREYWACKE SANDSTONE. Clast supported. Iron oxide "QD
ek 14 A& mineralisation. MODERATELY WEATHERED HEALED "C'qu"
g - 1A A FAULT ZONE] MW 100 | 100 | 100 b DQ
3 1A A QO d
r 31 A A 1.30m: Moderately weathered, light grey and orange brown, J "6
r 1A A GREYWACKE FAULT BRECCIA. Very weak to weak. Crackle o
r J float breccia, with a matrix of very weak sandy SILTSTONE. bQ O
—116 i A A Angular clasts of medium to coarse GREYWACKE | o D“g“
3 1A A SILTSTONE gravel. Matrix supported. Iron oxide o
S daa mineralisation. Mw pQ O
L 1A A 31.58m: Moderately weathered, light grey and orange brown, N—| )“Dug"
o I i GREYWACKE FAULT BRECCIA. Weak. Healed crackle pack o O
gL 1A A breccia, with tightly interlocked clasts of angular MW pQ pqv
o 1A A GREYWACKE SANDSTONE. Clast supported. Iron oxide 5’6 &
L mineralisation. o b
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 30.5mm and vertical accuracy +/- 68mm. DateTime Hole Depth  Water Level
2. Borehole backfilled upon completion of drilling. §g§g1g§i gg?g g-ggm g-ggmgg:
3. Geophysical profiling was undertaken on 31/10/2025, comprising optical and acoustic televiewer. 2025:10:28 12:00 13.40m 2:10mbg|
2025-10-29 07:53  16.50m 6.35mbgl
2025-10-29 17:00  30.00m 2.77mbgl
2025-10-30 08:20  30.00m 8.08mbgl
. o 2025-10-30 18:00  40.50m 4.27mbgl
Shear Vane (ISHSV + IBHSV) Serial No. 2183, calibration constant 1.482. 2025-10-31 09:00 40.50m 8.60mbgl




NZ TRANSPORT Roads of National
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Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland
Central, Auckland 1010

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 2, SH1 Brynderwyn
Project Reference: Aurecon WSP JV

BH2B_1154

Sheet 5 of 6

Method:
Equipment:
Contractor:

BOREHOLE INFORMATION

Rotary Core Wireline
Tech Drill 250 HD
Drill Force NZ Ltd

CO-ORDINATES: NZTM2000 Date started:

Easting: 1727828.99 Date completed:
Northing: 6008892.45 Inclination:
Ground level: 147.27m (NZVD2016) | Azimuth:

23/10/2025
31/10/2025
90°
N/A

Logged:
Input:

Verified:

Reviewed:  B. O'Loughlin

D. Baker/ A. Pola
A. Pola

A.George

CORE BOX
METHOD
RL (m)

DEPTH (m)
GRAPHIC
LOG
UNIT CODE

MATERIAL DESCRIPTION

Weathering/USC
SAMPLES &
FIELD TESTS

TCR (%)

SCR (%)

RQD (%)

VWS
WS

FRACTURE
LOG

MWS

Ccs
VCS
ECS

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

INSTALLATION /
BACKFILL

11

HQ3

12
HQ3
T

HQ3
-
S

13

HQ3
T

HQ3
"1
8

14

HQ3

MW 100

32.53m: Moderately weathered, light grey and orange brown,
GREYWACKE FAULT BRECCIA. Extremely weak to weak.
Crackle float breccia, with a matrix of extremely weak to weak
sandy SILTSTONE angular clasts of medium to coarse
GREYWACKE SANDSTONE and SILTSTONE gravel.

93

87

MwW

mineralisation.

>PpPpPpPpPpbpPpbpbpPpbpbpbpPpbplp Py
WPFZ

PP Pp PP p P PP p P bbb p D b

33.70m: Moderately weathered, light grey and orange brown, 100
GREYWACKE FAULT BRECCIA. Weak. Healed crackle pack
breccia, with tightly interlocked clasts of angular
GREYWACKE SANDSTONE. Clast supported. Iron oxide

100

Mw

100

100

WPU

36.40m: Slightly weathered, bluish grey, GREYWACKE
SANDSTONE INTERBEDDED with dark grey GREYWACKE
SILTSTONE. Moderately strong. Incipient fractures with high
tensile strength, inclined 30-60°, very closely to closely 100
spaced. Open joints closely to moderately widely spaced. Iron
oxide staining around incipient fractures penetrating up to
T 10mm. Sharp top lithological contact, dipping 50-60°.

1.:.. [SLIGHTLY WEATHERED GREYWACKE]

37.30m: ...300mm steeply dipping iron stained veins, 80°

38.20-38.67m: ...Zone of iron oxide penetration around 100
incipient fractures, up to 50mm

39— . .. . 39.10-39.20m: ...Light bluish green (chloritisation)

100

SW

100

WPM

GREYWACKE]

d-- 9.20m: Moderately weathered, orange brown,
1 | ___YGREYWACKE SANDSTONE INTERBEDDED with dark grey Y |
o GREYWACKE SILTSTONE. Moderately strong. Incipient
i IR fractures with moderate to high tensile strength, inclined

. . 30-60°, very closely to closely spaced. Open joints closely
spaced. Iron oxide staining around incipient fractures MW
penetrating up to 30mm. [MODERATELY WEATHERED

39.65-39.78m: ...Possible hydrothermal alteration surrounding
steeply dipping open joints

100

920

33.60m: JT, 60°, Ro, Un, Sn FeO )“D <

J
37.05m: JT, 30°, Ro, PI, Sn, FeO, MnO AN

37.25m: JT, 60°, Ro, PI, Sn, FeO, MnO oA° 2

39.24m: JT, 50°, Ro, P!, Sn, FeO, MnO NP
39.32m: JT, 60°, Ro, Un, Cg Silt AN

39.47m: JT, 70°, Ro, PI, Sn, FeO PO 9

Remarks:

Shear Vane (ISHSV + IBHSV) Serial No. 2183, calibration constant 1.482.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 30.5mm and vertical accuracy +/- 68mm.
2. Borehole backfilled upon completion of drilling.
3. Geophysical profiling was undertaken on 31/10/2025, comprising optical and acoustic televiewer.

Water Level Readings:

DateTime

2025-10-23 17:38
2025-10-24 08:10
2025-10-28 12:00
2025-10-29 07:53
2025-10-29 17:00
2025-10-30 08:20
2025-10-30 18:00
2025-10-31 09:00

Hole Depth Water Level

9.00m 0.89mbg|
9.00m 4.39mbgl
13.40m 2.10mbgl
16.50m 6.35mbg|
30.00m 2.77mbgl
30.00m 8.08mbgl
40.50m 4.27mbgl

40.50m 8.60mbgl




NZTRANSPORT Roads of National
AGENCY Significance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland
Central, Auckland 1010

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 2, SH1 Brynderwyn
Project Reference: Aurecon WSP JV
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2. Borehole backfilled upon completion of drilling.

Shear Vane (ISHSV + IBHSV) Serial No. 2183, calibration constant 1.482.

3. Geophysical profiling was undertaken on 31/10/2025, comprising optical and acoustic televiewer.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 30.5mm and vertical accuracy +/- 68mm.

DateTime

2025-10-23 17:38
2025-10-24 08:10
2025-10-28 12:00
2025-10-29 07:53
2025-10-29 17:00
2025-10-30 08:20
2025-10-30 18:00
2025-10-31 09:00

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 23/10/2025 Logged: D. Baker/ A. Pola
Method: Rotary Core Wireline Easting: 1727828.99 Date completed: 31/10/2025 Input: A. Pola
Equipment:  Tech Drill 250 HD Northing: 6008892.45 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  Drill Force NZ Ltd Ground level: 147.27m (NZVD2016) | Azimuth: N/A Verified: A.George
%) 2 -~
x = w g s (P 2o 8
o =] ~| ~| ~ =4 (o]
218 |«e Elg o |8 5 2R SIERBEIEE STRATIGRAPHY g
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
Q| = w5 z -] < Flo|x E &
o o =} ® BT %)
= * I‘éwgmw”’ Z
228393
< r @ = W - : g A
|~ | {3 20.06m: Slightly weathered, light biuish grey, GREYWACKE 40.00m: JT, Set x3, 207, Un, Ro, Feo o[\o e
8 I 1. .. .| D | SANDSTONE INTERBEDDED with dark grey GREYWACKE )o D@
| T 107 1----| £ [SILTSTONE. Moderately strong. Incipient fractures with high sw DOOO
i 1.0 tensile strength, inclined 30-60°, very closely to closely o3 -2
B spaced. Iron oxide and green staining around incipient — P
B R \fGractures penetrating up to 5mm. [SLIGHTLY WEATHERED
B E REYWACKE]
- E Terminated at 40.50 m. Target depth.
r 41
106 i
i 42—
105 ]
i 43
104 ]
r 44—
103 ]
r 45—
102 i
i 46—
101 ]
i 47
—100 ]
Remarks: Water Level Readings:

Hole Depth Water Level

9.00m 0.89mbg|
9.00m 4.39mbgl
13.40m 2.10mbgl
16.50m 6.35mbgl
30.00m 2.77mbgl
30.00m 8.08mbgl
40.50m 4.27mbgl

40.50m 8.60mbgl




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1154
Photographed By: AP, DRB Date Photographed: 22/10/2025-30/10/2025

BH2B_1154_BOX001_0m-3.55m

BH2B_1154 BOX002_3.55m-6.85m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1154
Photographed By: AP, DRB Date Photographed: 22/10/2025-30/10/2025

BH2B_1154 BOX003_6.85m-9.75m

BH2B_1154 BOX004_9.75m-12.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1154
Photographed By: AP, DRB Date Photographed: 22/10/2025-30/10/2025

BH2B_1154 BOX005_12.95m-15.95m

BH2B_1154 BOX006_15.95m-18.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1154
Photographed By: AP, DRB Date Photographed: 22/10/2025-30/10/2025

BH2B_1154 BOX007_18.8m-21.3m

BH2B_1154 BOX008_21.3m-24m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1154
Photographed By: AP, DRB Date Photographed: 22/10/2025-30/10/2025

BH2B_1154 BOX009_24m-26.7m

BH2B_1154 BOX010_26.7m-29.34m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1154
Photographed By: AP, DRB Date Photographed: 22/10/2025-30/10/2025

BH2B_1154 BOX011_29.34m-32.28m

BH2B_1154 BOX012_32.28m-34.94m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1154
Photographed By: AP, DRB Date Photographed: 22/10/2025-30/10/2025

BH2B_1154 BOX013_34.94m-37.5m

BH2B_1154 BOX014 37.5m-40.13m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1154
Photographed By: AP, DRB Date Photographed: 22/10/2025-30/10/2025

BH2B_1154_BOX015_40.13m-40.5m



NZTRANSPORT Roads of National
o' AcERCY Significance

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 55

Project Offce Location: Zone 4, SH12 Brynderwyn
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 1 of 6
- K N C . Nicholas7J-
BOREHOLE INFORMATION CO-ORDINATES: NzZTM2000 Date started: 21/10/2025 Logged: Oliviera
Method: Rotary Core Wireline Easting: 1727936.15 Date completed: 28/10/2025 Input: C. Nicholas
Equipment: Hanjin/D&B 10 Northing: 6003608.36 Inclination: 90° Reviewed:  F. Monteith
Contractor:  McMillan (NI) Drilling Ground level: 61.83m (NZVD2016) Azimuth: N/A Verified: A. George
%) 2 -~
x = w a 3 (2 20 g
a ] 2 ~| ~| = [ o4
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w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
z Wz &l 5 < =9 °1819| " ADDITIONAL NOTES <
) alo© 5 3 oy o
= - Igf’)gmg”’ z
S2S0654
B | 0.00m: Clayey SILT; dark brown. Firm, moist, low plasticity.
r i & | Trace rootlets. [TOPSOIL]
- T | [0.30m: Siity CLAY; light brown. Very stiff, moist, high 0.30m: No HCI Reaction
I plasticity. [NON-CALCAREOUS RESIDUAL SOIL] 0.5m: ISHSV
| 123/63 kPa
< |
-~ 100
T Le
L 2 RS
L z 1m: ISHSV
| 116/53 kPa
- 1,50m: ...Light greyish brown. il 1.50m: Strong HCI Reaction
- [ 1.60m: Silty CLAY; grey with orange mottles. Very stiff, moist, 1.5m: SPT
% r high plasticity. Relict shear fabric. [COMPLETELY 0,0/ 6
60 WEATHERED CALCAREOUS SILTSTONE] 0,1,1,2
| {—x- CW|N=4
B i 2.20m: Highly weathered, brownish grey with bluish grey 2.20m: Strong HCI Reaction
- | mottles, calcareous SILTSONE. Extremely weak, pervasively
8 r B sheared and microfractured. (Breaks down to silty CLAY. 81|| o
I Hard, high plasticity) [NORTHLAND ALLOCHTHAN HW
r : MELANGE MATRIX].
59 ] 2.80-3.00m: ...CORE LOSS (200mm).
B 3] 2.90m: Slightly weathered, bluish grey with dark bluish grey 3m: IBHSV
r j banding, calcareous SILTSTONE. Extremely weak, utP
= | pervasively sheared and microfaulted. Indistinct foliated fabric 3m: SPT
N % r (aligned clasts) dipping 10 to 20° (clayey SILT with some fine 5,4/ 6
= ] to medium angular gravel. Hard) [MELANGE MATRIX]. ’5\13276 7
58 b
st i
g1l 4] 100 | 79
—: 1 4.5m: SPT
i 2,2/l
b I 1 3,4,4,4 g
r = N=15 6
@ i
57 ] <
i 5] 4.95m: Core swelling
31 i sw 114 | 89
L
56 b
—: 6— 6m: SPT
i 2,3/l
3] E i T 4,4,5,6 8
& [ 1 N=19
i - 6.45m: ...Breaks down to Clayey SILT, Hard. 6.45m: Core swelling
55 b
st i
g1l 7 124 | 83
: 1 7.5m: SPT
i 3,5/
E r | 56,66 &
< L N=23
o, i
0 of 1
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 71mm and vertical accuracy +/- 76mm.
2. Two vibrating wire piezometers were installed on 28/10/2025. BH2B_1155_PZ01 was installed at 16.7m bgl, Serial No. 378311. BH2B_1155_PZ02

was installed at 28.2m bgl, Serial No. 378274.
3. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.

Shear Vane (IBHSV + ISHSV) Serial No. 1288 + 3352, calibration constant 1.546 + 1.75.

DateTime Hole Depth Water Level
2025-10-21 16:37 6.00m 0.30mbgl
2025-10-22 08:00 6.00m 0.30mbgl
2025-10-22 16:35 16.50m -2.20mbg|
2025-10-23 08:00 16.50m -2.20mbgl
2025-10-23 16:32 29.20m 3.30mbgl
2025-10-24 08:00 29.20m 0.00mbgl
2025-10-24 11:30 35.90m 1.30mbgl

2025-10-28 08:32 37.10m 0.30mbgl




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 55
Project Offce Location: Zone 4, SH12 Brynderwyn —_—
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 2 of 6
- K N C . Nicholas7J-
BOREHOLE INFORMATION CO-ORDINATES: NzZTM2000 Date started: 21/10/2025 Logged: Oliviera
Method: Rotary Core Wireline Easting: 1727936.15 Date completed: 28/10/2025 Input: C. Nicholas
Equipment: Hanjin/D&B 10 Northing: 6003608.36 Inclination: 90° Reviewed:  F. Monteith
Contractor:  McMillan (NI) Drilling Ground level: 61.83m (NZVD2016) Azimuth: N/A Verified: A. George
S| w0 2 =
= — w = [O] O 4
8} =} ~| ~|l | E o
als = Elg o ] 5 Lo SIEIEIEE STRATIGRAPHY g
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
ol s wl G = = zd Flo|x = o
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
B ] 8.10m: ...Light bluish grey with bluish grey and brown banding.
Sl i 100 | 100
Tl 4
53 : 8.80m: ...Bluish grey with dark bluish grey and brown banding.
—t 9+ 9m: SPT
| 3,3/
< = F i 6,6,6,6 .
o[ J N=24
— i 9.45m: 0.2m Pick-up
52 1
3 | 119 | 80
2L 10
1 - 10.5m: SPT
| 4,5//
= r 1 58,7,8 o
L N=28
& | o |
1 1 1
ol 1
l¢] _ 76| | 76
Il
- b =
i =z SwW
I 1 P4
L 50 1 11.80-11.82m: ...Light bluish grey.
— 12 12m:SPT  |— —
| 4,6/
e i | 5,6,6,9 o
o[ J N=26
49 1
Sr i 100 | 100
g1l 13—
—: 1 13.5m: SPT
| 4,41/
= r | 6,6,57 78
r N=24
(RN |
1 14— i
ol 1
<] _ 76| | 76
£l
© i §
a7 1
—: 15— 15m: SPTC  — |—
oL g 5,8/
= i 6, 6, 28 for
% B i 70mm
—r i |—115.37m: Slightly weathered, greenish grey, sheared, non- _——{ N =%* 15.37m: 0.25m Pick-p
I _ calcareous SILTSTONE. Weak, indistinct shear fabric, 15.37m: No HCI Reaction
B i extremely closely spaced incipient fractures with high tensile 15.45m: JT, 45°, Un, Sm, Cn, Open
8 B i <Z,: strength. Widely to closely spaced, steeply inclined SW 15.54m: JT, 50°, PI, <1mm tight
Tr ] Z | discontinuities [MELANGE BLOCK]. 100 | 100 15.64m: JT, 50°, PI, Sm, Cn, 2mm
46 i 15.72-15.84m: ...Infilled trace fossil or vein, brown infill L 15.88m: JT, 55°, PI, Sm, Cn, Open
N (calcite?).
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 74mm and vertical accuracy +/- 76mm. DateTime Hole Depth  Water Level
2. Two vibrating wire piezometers were installed on 28/10/2025. BH2B_1155_PZ01 was installed at 16.7m bgl, Serial No. 378311. BH2B_1155_PZ02  [2025-10-2116:37  6.00m 0.30mbg
. : 2025-10-22 08:00  6.00m 0.30mbgl
was installed at 28.2m bgl, Serial No. 378274. 5025-10-22 16:35 16.50m “2.20mbgl
3. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane. 2025-10-23 08:00 16.50m -2.20mbg
2025-10-23 16:32  29.20m 3.30mbgl
2025-10-24 08:00  29.20m 0.00mbgl
) _ 2025-10-24 11:30  35.90m 1.30mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 1288 + 3352, calibration constant 1.546 + 1.75. 2025-10-28 08:32 37.10m 0.30mbgl




NZTRANSPORT Roads of National
o' AcERCY Significance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 4, SH12 Brynderwyn
Project Reference: Aurecon WSP JV

BH2B_1155

Central, Auckland 1010 Sheet 3 of 6
- N C . Nicholas7J-
BOREHOLE INFORMATION CO-ORDINATES: NzZTM2000 Date started: 21/10/2025 Logged: Oliviera
Method: Rotary Core Wireline Easting: 1727936.15 Date completed: 28/10/2025 Input: C. Nicholas
Equipment: Hanjin/D&B 10 Northing: 6003608.36 Inclination: 90° Reviewed:  F. Monteith
Contractor:  McMillan (NI) Drilling Ground level: 61.83m (NZVD2016) Azimuth: N/A Verified: A. George
%) 2 -~
x = w a 3 (2 20 g
a 6} o} ~| ~| =~ [ o -
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
Xlwleg |- |E < =5 clog]| & ADDITIONAL NOTES <
gl = 2o =z s < Elo|x E &
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
5
% | i
© R z
-1
,.% L E % sw 100 | 100
ot 1 100 (100 16.40m: 0.1m Pick-up
r j 16.50m: CORE LOSS (330mm)
g 3 1 oo
f—_’ | 45 4 16.83m: Slightly weathered, greenish grey, sheared, non- ;%?_gm:
o | 174 calcareous SILTSTONE. Weak, indistinct shear fabric, 7, 25//
Li 4 extremely closely spaced incipient fractures with high tensile 37, 13 for 17.07-17.18m: CZ, drilling or SPT induced?
| i strength. Widely to closely spaced, steeply inclined 15[""‘
| discontinuities. N =50+
B i 17.27-17.37m: ...Infilled trace fossil or vein, brown infill
o [ n (calcite?). 17.45-17.50m: CZ, drilling induced?
(]j: B i 17.41-17.51m: ...Slightly weathered, non-calcareous, fine to 104 | 70
B i medium SANDSTONE. Weak. Incipient fractures with low
B i tensile strength.
™~ 44
1 18— 18m: SPTC
o | 12, 20//
o [ i 30, 20 for
I ] <§( sw 40mm
- ] < N =50+
g™ i 100 | 100
gt
L 19—
—: — 19.50m: Driller noted water pressure drop
L R between 19.91 and 20.36 assumed core
L R washed out.
42 7 g 19.79m: Unweathered, grey, non-calcareous SILTSTONE. uw 19.79-20.02m: Bedding Contact, 80°, Un
3 weak. [MELANGE BLOCK] 1
3 20 19.91m: CORE LOSS (450mm)
(2] I 4
gr 1 70 | 5
L 1 20.36m: Unweathered, grey, indistinctly bedded, calcareous ??2'?:3[;120'64“ JT, 85%, Un, Ro, calcite Vn,
L 1 fine to medium SANDSTONE. Moderately strong [MELANGE u X .
i 4 20.36m: Strong HCI Reaction
© L 2 | BLOCK]. uw
= 7 z 20.72-20.91m: VN x3, 40-80°, Un, greenish
41 7 grey silty infill, 2-5mm.
i 21 20.91m: Slightly weathered, dark brown, non-calcareous 20.91m: No HCI Reaction
i | SILTSTONE. Very weak. Pervasively sheared and
B i microfaulted. Indistinct foliated fabric dipping 40 to 50°.
B i Moderate to high strength incipient fractures [MELANGE
o i BLOCK].
o[ 1
St 100 | 100
T a0 1
| . 22—
i 1 z
— - ES sw 22.50m: 0.12m Pick-up
-39 b
> . 23—
- L i
gL R 100 | 100
T 4
38 b
gt ]
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 74mm and vertical accuracy +/- 76mm. DateTime Hole Depth  Water Level
2. Two vibrating wire piezometers were installed on 28/10/2025. BH2B_1155_PZ01 was installed at 16.7m bgl, Serial No. 378311. BH2B_1155_PZ02  [2025-10-2116:37  6.00m 0.30mbg
was installed at 28.2m bgl, Serial No. 378274 20251022 08:00  6.00m 0.30mbal
o at £0. 9\ . - 2025-10-22 16:35  16.50m -2.20mbgl
3. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane. 2025-10-23 08:00 16.50m -2.20mbgl
2025-10-23 16:32  29.20m 3.30mbgl
2025-10-24 08:00  29.20m 0.00mbgl
. L 2025-10-24 11:30  35.90m 1.30mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 1288 + 3352, calibration constant 1.546 + 1.75. 2025-10-28 08:32 37.10m 0.30mbgl




NZ TRANSPORT Roads of National
U ACENCY Siumificance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland
Central, Auckland 1010

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 4, SH12 Brynderwyn
Project Reference: Aurecon WSP JV

BH2B_1155

Sheet 4 of 6

BOREHOLE INFORMATION
Method: Rotary Core Wireline
Equipment: Hanjin/D&B 10
Contractor:  McMillan (NI) Drilling

CO-ORDINATES:
Easting:

Northing:

Ground level:

NZTM2000
1727936.15
6003608.36

61.83m (NZVD2016)

Date started:

Date completed:

Inclination:
Azimuth:

21/10/2025
28/10/2025
90°
N/A

C-Nichofas7J-

Oliviera
C. Nicholas

F. Monteith
A. George

Logged:
Input:
Reviewed:
Verified:

MATERIAL DESCRIPTION

CORE BOX
METHOD
RL (m)

DEPTH (m)

GRAPHIC
LOG

UNIT CODE

Weathering/USC

SAMPLES &
FIELD TESTS

TCR (%)
SCR (%)

RQD (%)

FRACTURE
LOG

STRATIGRAPHY
DEFECT DESCRIPTION

VWS
WS
MWS
Cs
VCS
ECS

ADDITIONAL NOTES

INSTALLATION /

BACKFILL

HQ3

10
HQ3 HQ3 HQ3

HQ3

HQ3

HQ3
T
&

11

HQ3

HQ3

12

HQ3

NAN

sSW

NAM

25.07m: Slightly weathered, greenish grey with brown
banding, calcareous SILTSTONE. Extremely to very weak.
Pervasively sheared and microfaulted. (clayey SILT. Hard)
[MELANGE MATRIX]

SW

27

NAL

25.50m: Slightly weathered, light greenish grey, silty
LIMESTONE (impure). Moderately strong. Open joints
moderately widely to closely spaced, undulating rough.
Healed joints closely spaced with no preferred orientation.
Extremely closely spaced incipient fractures exhibiting low to
high tensile strength. Joints and fractures are locally stained
dark grey with variable silt silt infill. Drilling-induced breaks
along low-strength incipient fractures. [MELANGE BLOCK]

26.46-26.51m: ...Drilling breaks along low tensile strength
incipient fractures.

27.22-27.30m: ...CORE LOSS (80mm).

31.15m: ...Fine to medium sandy LIMESTONE.

SW

100 | 100

100 | 90

100 [ 82

89 || 76

100 | 74

100 [ 80

100 [ 70

100 | 89

100 | 91

25.07m: Strong HCI Reaction

25.37m: JT, 40°, Un, Sm, Cn, 1Tmm

25.50m: 0.13m Pick-up

25.50m: Bedding Contact, 40°, Un, Ro, Cn
25.66-25.69m: CZ, drilling induced?
25.79m: JT, 60°, Vn, Ro, dark grey Sn, 3mm

26.00-26.06m: CZ, drilling induced?
26.00m: JT, 10°, PI, Ro, dark grey siltstone
infill, open

26.44m: JT, 45°, Un, Ro, dark grey Sn, Tmm
26.46-26.51m: FRACTURE ZONE along low
strength incipient joints.

26.63-26.68m: CZ, drilling induced?
26.80-26.82m: JT, 50°, Un, Ro, dark grey silty
infill, 4-6mm

26.89-26.93m: CZ, drilling induced?

27.07m: JT, 40°, Un, Ro, dark grey Sn, Tmm

27.41-27.44m: CZ, drilling induced?

27.57m: JT, 30°, PI, Ro, dark grey Sn, 1mm
27.68-27.88m: CZ, drilling induced?

27.80m: 0.05m Pick-up
27.87-27.95m: CZ, drilling induced?
28.00-28.13m: CZ, drilling induced?

28.24m: JT, 60°, Un, Ro, dark grey Sn, 1mm
28.37m: JT, 30°, Un, Ro, dark grey Sn, Tmm
28.41m: JT, 0°, Un, Ro, dark grey Sn, 2mm

28.62-28.67m: JT set x2, 10°, Un, Ro, dark
grey Sn, 2-3mm

29.07-29.13m: CZ, drilling induced?

29.29m: JT, 5°, Un, Ro, dark grey Sn, 3mm
29.30m: JT, 20°, Un, Ro, dark grey Sn, 4mm
29.38m: JT, 20°, P, grey clay infill, 20mm
29.55-29.70m: FRACTURE ZONE

29.83m: JT, 45°, PI, grey clay infill, 2-3mm
29.91m: JT, 40°, Un, grey clay infill, 2-3mm
30.05-30.10m: FRACTURE ZONE
30.18-30.24m: CZ, drilling induced?

30.47-30.77m: JT, 45-90°, Un, grey clay infill,
1-10mm

31.00m: JT, 30°, PI, dark grey clay infill, 2mm

31.30-31.35m: JT set x2, 45°, Un, Ro, dark
grey Sn, Tmm

31.43m: JT, 45°, Un, Ro, dark grey Sn, open
31.54m: JT, 5°, Un, Ro, dark grey Sn, 2mm

31.76m: JT, 5°, Un, Ro, dark grey Sn, 2mm

Remarks:

was installed at 28.2m bgl, Serial No. 378274.
3. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.

Shear Vane (IBHSV + ISHSV) Serial No. 1288 + 3352, calibration constant 1.546 + 1.75.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 71mm and vertical accuracy +/- 76mm.
2. Two vibrating wire piezometers were installed on 28/10/2025. BH2B_1155_PZ01 was installed at 16.7m bgl, Serial No. 378311. BH2B_1155_PZ02

Water Level Readings:

DateTime

2025-10-21 16:37
2025-10-22 08:00
2025-10-22 16:35
2025-10-23 08:00
2025-10-23 16:32
2025-10-24 08:00
2025-10-24 11:30
2025-10-28 08:32

Hole Depth
6.00m
6.00m
16.50m
16.50m
29.20m
29.20m
35.90m
37.10m

Water Level
0.30mbg!
0.30mbgl
-2.20mbgl
-2.20mbgl
3.30mbgl
0.00mbgl
1.30mbgl
0.30mbgl




NZTRANSPORT Roads of National
o' AcERCY Significance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 4, SH12 Brynderwyn
Project Reference: Aurecon WSP JV

BH2B_1155

Central, Auckland 1010 Sheet 5 of 6
- K N C . Nicholas7J-
BOREHOLE INFORMATION CO-ORDINATES: NzZTM2000 Date started: 21/10/2025 Logged: Oliviera
Method: Rotary Core Wireline Easting: 1727936.15 Date completed: 28/10/2025 Input: C. Nicholas
Equipment: Hanjin/D&B 10 Northing: 6003608.36 Inclination: 90° Reviewed:  F. Monteith
Contractor:  McMillan (NI) Drilling Ground level: 61.83m (NZVD2016) Azimuth: N/A Verified: A. George
%) 2 -~
x = w a 3 (2 20 g
a 6} o} ~| ~| =~ [ o -
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
Xlwleg |- |E < =5 clog]| & ADDITIONAL NOTES <
gl = 2o =z s < Elo|x E &
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
<Al | E sw
% - : ‘ z 32.34m: JT, 15°, Un, Ro, dark grey clay infill,
r 2mm
~ r 7 32.44-32.58m: CZ, drilling induced?
- 3 7 32.58m: Moderately weathered, greenish grey with dark 32.60m: 0.1m Pick-up
- 1 green streaks, calcareous SILTSTONE. Extremely weak.
29 1 Pervasively sheared and microfaulted with no preferred
3 b orientation. (Breaks down to silty CLAY. Very stiff, high
St 33— plasticity) [MELANGE MATRIX]
a 100 | 90
| | T | R 33.10-33.27m: JT set x2, 40°, PL, Sm, dark
L R grey clay infill, 1mm
B ; E MW 33.45m: JT, 40°, PL, Sm, dark grey clay infill,
N 1 =z 1mm
r | 33.62-33.73m: FRACTURE ZONE
28 b
- L i
% L 344 33.96m: ...Dark greyish green with light greyish green streaks. 77| | 64 34.00-34.15m: JT, 45-90°, Un, Sm, Cn, Tmm
L 1 Darker green siltstone is less calcareous than lighter green. HER
j R 34.35m: Slightly weathered, dark brown, non-calcareous 34.35m: No HCI Reaction
©— - SILTSTONE. Very weak. Pervasively sheared with no 34.50m: 0.2m Pick-up
L b preferred orientation. Moderate tensile strength incipient
| B fractures. NORTHLAND ALLOCHTHON NON-
o7 B CALCAREOUS SEQUENCE]
- T 1 34.92m: JT, 20°, PI, Sm, Cn, 1Tmm
L 35—
- i
(<R e 100 | 100 | 100
T 4
I . -1 | | | 35.50m: JT, 60°, PI, Sm, Cn, 1mm
26 b
[ 36—
i B 100 | 100 | 100
25 b
[
L b z
i i < SwW
s i 37.27m: JT, 45°, P, clay Vn, 1mm
j i 37.35m: JT, 40°, PI, clay Vn, 1Tmm
: b 37.60m: JT, 40°, PI, clay infill, 3mm
;24 E 100 | 100 | 100
L 1 37.90m: JT, 20°, PI, clay infill, 2mm
L 38— 38.00m: JT, 45°, PI, clay Vn, 1mm
j 1 38.40-38.45m: CZ, drilling induced?
— T ] 100 | 100 | 100
23 b
[ 39—
r ] EEE 39.12m: JT, 45°, clay Vn, 1mm
el |
L ] 100 | 100 | 80
2 ] . 39.87m: JT, 20°, P, clay infill, 3mm
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 74mm and vertical accuracy +/- 76mm. DateTime Hole Depth  Water Level
2. Two vibrating wire piezometers were installed on 28/10/2025. BH2B_1155_PZ01 was installed at 16.7m bgl, Serial No. 378311. BH2B_1155_PZ02  [2025-10-2116:37  6.00m 0.30mbg
was installed at 28.2m bgl, Serial No. 378274 20251022 08:00  6.00m 0.30mbal
o at £0. 9\ . - 2025-10-22 16:35  16.50m -2.20mbgl
3. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane. 2025-10-23 08:00 16.50m -2.20mbg
2025-10-23 16:32  29.20m 3.30mbgl
2025-10-24 08:00  29.20m 0.00mbgl
. L 2025-10-24 11:30  35.90m 1.30mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 1288 + 3352, calibration constant 1.546 + 1.75. 2025-10-28 08:32 37.10m 0.30mbgl




NZ TRANSPORT Roads of National
\>' AGENCY Significance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 4, SH12 Brynderwyn
Project Reference: Aurecon WSP JV

BH2B_1155

Central, Auckland 1010 Sheet 6 of 6
- N N C . Nicholas7J-
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 21/10/2025 Logged: Oliviera
Method: Rotary Core Wireline Easting: 1727936.15 Date completed: 28/10/2025 Input: C. Nicholas
Equipment: Hanjin/D&B 10 Northing: 6003608.36 Inclination: 90° Reviewed:  F. Monteith
Contractor:  McMillan (NI) Drilling Ground level: 61.83m (NZVD2016) Azimuth: N/A Verified: A. George
%) 2 -~
< = w a 3 (2 20 g
a ] 2 ~| ~ = [ o4
218 |«e Elg o 8 E) oo SIERBEIEE STRATIGRAPHY g
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
Q| = w5 zZ = =] F|lo|x E &
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
E1N [T 2 SW | Al
r | Terminated at 40.10 m. Target depth.
21 )
[ 41+
20 )
i 42—
19 )
i 43+
18 )
[ 44—
17 b
I 45—
16 )
i 46—
15 )
[ 47+
14 )
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 74mm and vertical accuracy +/- 76mm. DateTime Hole Depth  Water Level
2. Two vibrating wire piezometers were installed on 28/10/2025. BH2B_1155_PZ01 was installed at 16.7m bgl, Serial No. 378311. BH2B_1155_PZ02  [2025-10-2116:37  6.00m 0.30mbg
. : 2025-10-2208:00  6.00m 0.30mbgl
was installed at 28.2m bgl, Serial No. 378274. 5025-10-22 1635 16.50m -2.20mbgl
3. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane. 5025-10-23 08:00  16.50m -2.20mbgl
2025-10-23 16:32  29.20m 3.30mbgl
2025-10-24 08:00  29.20m 0.00mbgl
) _ 2025-10-24 11:30  35.90m 1.30mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 1288 + 3352, calibration constant 1.546 + 1.75. 2025-10-28 08:32 37.10m 0.30mbgl




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1155
Photographed By: CN, Mz Date Photographed: 21/10/2025-17/11/2025

BH2B_1155 BOX001_Om-1.5m

BH2B_1155 BOX002_1.5m-4.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1155
Photographed By: CN, Mz Date Photographed: 21/10/2025-17/11/2025

BH2B_1155 BOX003_4.95m-7.5m

BH2B_1155 BOX004_7.5m-10.27m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1155
Photographed By: CN, Mz Date Photographed: 21/10/2025-17/11/2025

BH2B_1155 BOX005_10.27m-13.4m

BH2B_1155 BOX006_13.4m-16.4m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1155
Photographed By: CN, Mz Date Photographed: 21/10/2025-17/11/2025

BH2B_1155 BOX007_16.4m-19.22m

BH2B_1155 BOX008_19.22m-22.05m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1155
Photographed By: CN, Mz Date Photographed: 21/10/2025-17/11/2025

BH2B_1155 BOX009_22.05m-24.77m

BH2B_1155 BOX010_24.77m-27.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1155
Photographed By: CN, Mz Date Photographed: 21/10/2025-17/11/2025

BH2B_1155 BOX011 27.5m-30.27m

BH2B_1155 BOX012_30.27m-33.14m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1155
Photographed By: CN, Mz Date Photographed: 21/10/2025-17/11/2025

BH2B_1155 BOX013_33.14m-35.9m

BH2B_1155 BOX014 35.9m-38.65m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1155
Photographed By: CN, Mz Date Photographed: 21/10/2025-17/11/2025

BH2B_1155 BOX015_38.65m-40.1m



Project Office

NZ TRANSPORT Roads of National
U ACENCY Siumificance

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: 109 SH12, Brynderwyn, Puriri Downs Ltd

Project Reference: Aurecon WSP JV

BH2B_1156

Central, Auckland 1010 Sheet 1 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 17/10/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1728034.30 Date completed: 22/10/2025 Input: B.Fleetwood
Equipment: Fraste SRS Northing: 6003332.84 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 78.6905m (NZVD2016) | Azimuth: N/A Verified: A.George

%) 2 -~
X = w g o 2 20 8
o 2 ~| ~| =~ = (o]
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
Q| = w5 z = =] F|lo|x E &
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
| | 0.00m: Organic clayey SILT; dark brown and black. Firm,
B i moist, low plasticity. [TOPSOIL] RS
B 1= 0.25m: Silty CLAY; orange brown. Stiff, moist, high plasticity
3 B — [NORTHLAND ALLOCTHON RESIDUAL SOIL]. RS
3 [ iy 0.5m: ISHSV
L —xX— 175/70 kPa
| 75 s ] 0.60m: Clayey SILT with minor sand; light orange brown and
-~ % | XX light brown streaks. Stiff, moist, low plasticity. Sand is fine to 100
| Wy coarse, sub angular.
TR RS
r 1% X X 1m: ISHSV
F 12 %A 2 193/105 kPa
- = Z
| S 1.20m: Silty CLAY with minor sand; light orange, grey and
| —X— white. Stiff, moist, high plasticity.
1.5m: ISHSV
L RS | 140/81 kPa
- L — — 1.5m: SPT
& 77 R 1,11 3
i 1T 1,1,1,1
B 1 —x— N=4
1 I — L
o | i ‘ 2.00m: Highly weathered, light grey with orange staining,
% | 1 LIMESTONE (strong reaction), very weak, intact. Material HW 5 010
| ] recovered as angular coarse gravel due to drilling
| ‘ [NORTHLAND ALLOCHTON CALCAREOUS SEQUENCE -
| ] o NDEGRADED ZONE].
o L 7 <Zt 2.40m: Moderately weathered, light grey with orange staining,
9| 1 \ LIMESTONE (strong reaction), weak, intact; very closely 100 ||16 | © 2.65m: JT, 15°, Sm, PI, Vn clay and calcite
T | spaced to closely spaced discontinuities and incipient MW 2.78m: JT. 30°. Sm. Pl. Vn Iron oxide
1 fractures, incipient fractures and veins healed with calcite and 2.81m: JTY 65°’ Smy PIY Cn
a, | T ‘ silt, foliated, strong HCI reaction, veins form a foliated fabric 2.92m: JTY 109’ Smy PIY Cn
R i 3 inclined at 20 degrees. . ggf S'ZBC " 6T 0|0 el 2 T ST L
r 1 3.00m: Slightly weathered, light bluish grey, LIMESTONE Negorm
B ] l (impure), Weak, intact; very closely spaced to closely spaced
B 1 discontinuities, incipient fractures and veins (low to moderate 3.35m: JT. 40°. Ro. Un
ST b tensile strength), fractures healed with calcite and silt. Joints ) 1T 400 Re
gL AR ] 100 0o | O 3.45m: JT, 40°, Ro, Un
T 1 ‘ cross cut/offset incipient fractures and veins. Strong HCI
r b reaction, veins form a foliated fabric, inclined at 20 degrees, 3.60m: JT, 80°, Sm, PI, Vn silt
=75 1 drilling breaks occurring across defects (low tensile strength) o "
] .
- 17 < | [NORTHLAND ALLOCHTON CALCAREOUS SEQUENCE]. | SW 3.75m: JT, 657, Ro, PI, Vn silt
r 4 4.00m: JT, 70°, Sm, PI, Cn
ot 11
g L | 100 [|15 | O
T L
= - 4.5m: SPTC
5Ol - 17,33 for o lolo
| 74 | 4.60m: Core Loss (400 mm) 7mm//
L B N =50+
- i
gl 5 68 | 29 | oo
| | ‘ 5.10m: Slightly weathered, light bluish grey, LIMESTONE
| ] (impure), Weak, intact; very closely spaced to closely spaced
| ] discontinuities and incipient fractures and veins (low to 5.35m: JT, 60°, Ro, Un, Vn calcite and silt
— i l B moderate tensile strength, fractures healed with calcite and 5.42m: JT, 60°, Ro, Un, Vn calcite and silt
| < | silt, foliated, strong HCI reaction, veins form a foliated fabric, | Sw 5.55m: JT, 45°, Sm, PI, Cn
o |73 1 Z | inclined at 20 degrees, drilling breaks occurring across 5.60m: JT, 40°, Sm, PI, Cn
- g | : ‘ defects. Joints cross cut/offset incipient fractures and veins. 100 | 0 0 5.65m: JT, 55°, Sm, PI, Cn
ezl 6 — = n - 6m: SPTC
% 8 | 1A Al 6.00m5 $I|ghtly weathergd, light grey FAULT BR!ECCIA 16, 34 for 0 0 0
1 ] <Z( comprising angular medium to coarse, angular limestone SW | 65mmi/ M
| A A gravel, with a matrix of light grey silt. Clast supported, very N =50+
| | [ dense. Sharp basal contact dipping 30 degrees. .
[ \{NORTHLAND ALLOCHTHON FAULT] 6.41m: JT, 20°, Ro, Un o
I 7] 6.30m: Slightly weathered, light bluish grey, LIMESTONE 6.51m: JT, 30%, Ro, Un, Vn silt infill, <1 mm
|7, 7 ‘ (impure), Weak, intact; very closely spaced to closely spaced aperture . .
o[ discontinuities and incipient fractures and veins (low to 6.70m: JT, 70°, Sm, Un, mudstone and silt, 5
g 1 moderate tensile strength, fractures healed with calcite and 100 | 51 7 mm aperture
i b ‘ §ilt,lfoliated, strong HCI relalction, veins form a foliated fabric, 6.95m: JT, 60°, Sm, PI
! inclined at 20 degrees, drilling breaks occurring across
1 i b < | defects. Joints cross cut/offset incipient fractures and veins. SW
B b ‘ Z | [NORTHLAND ALLOCHTHON CALCAREOUS SEQUENCE]
i b 7.32m: JT, 30°, Sm, PI, Cn
< : ] ‘ -
) 71 R l
Zt i
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 30mm and vertical accuracy +/- 66mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 22/10/2025. BH2B_1156_PZ01 was installed at 21m bgl, Serial No. 377911. 2025-10-1717:00  6.00m 0.00mbg
s - Ny A : ; 2025-10-20 07:30  6.00m 3.50mbgl
3. Falling/rising head testing undertaken with data logger at borehole depth 6m on 17/10/2025. Second falling/rising head testing undertaken with data  |,055 1020 17:00 15.00m 2.20mbgl
logger at borehole depth 30.0m on 21/10/2025. 9025-10-21 07:00 15.00m 4:30mbg|
4. ISHSV = in-situ hand shear vane. 2025-10-21 16:00 30.00m 0.20mbgl
2025-10-22 07:30  30.00m 3.50mbgl
Shear Vane (ISHSV) Serial No. 3352, calibration constant 1.75.




NZ TRANSPORT Roads of National
U ACENCY Siumificance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: 109 SH12, Brynderwyn, Puriri Downs Ltd

Project Reference: Aurecon WSP JV

BH2B_1156

Central, Auckland 1010 Sheet 2 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 17/10/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1728034.30 Date completed: 22/10/2025 Input: B.Fleetwood
Equipment: Fraste SRS Northing: 6003332.84 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 78.6905m (NZVD2016) | Azimuth: N/A Verified: A.George
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w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlw|x &z |E £ s9 S|l9|g| & ADDITIONAL NOTES 3
Q| = w5 zZ = =] F|lo|x E &
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
I I SW
| ] 8.10m: Core Loss (200 mm)
i 87 || 73
L 1A A 8.30m: Slightly weathered, light whitish grey, HEALED FAULT
8 | B BRECCIA, pervasively sheared MUDSTONE, SILTSTONE,
I | 14 4 and SANDSTONE with a melange matrix, weak. Not
70 1a A degraded. Calcareous, weak HCI reaction, sub-angular to
| A A sub-rounded clasts, up to 20 mm, clasts are 10%, 90% matrix
| ] supported [NORTHLAND ALLOCHTON - HEALED FAULT
14 A BRECCIA].
—r - A A —
+ p w
~ | 1A A <ZE Sw
I 144 9.35m: JT, 65°, S i
o F Ia A .35m: JT, 65°, Sm, PI, Vn silt
% : i aa RICHING (S 9.55m: JT, 70°, PI, Vn calcite, <1 mm aperture
| 6o 14 A
- 1A A
: 10 14 4 9.95m: JT, 75°, Un, Vn calcite, <1 mm aperture
B | 10.00m: Slightly weathered, grey to greenish grey and red, —
| | pervasively sheared calcareous SILTSTONE, weak, . .
|| i ] deformed. Ubiquitous incipient fractures with low to moderate 10.21m: JT, 45°, Sm, PI, Cn
| tensile strength, indistinct foliated fabric (aligned clasts) . R
I 1 dipping 10 to 20 degrees. Weak HCI reaction. Very closely 10.40m: JT, 40°, Sm, PI, Cn
| ] spaced, steeply dipping conjugate joints typically 30 - 70 10.53m: JT, 50°, Sm, PI, Cn
| 65 7 degrees. Discontinuities healed with calcite and infilled with
3 i silt[NORTHLAND ALLOCHTHON CALCAREOUS || sl [P
| ) SEQUENCE]. 10.80m: JT, 60°, Sm, PI, Cn
L™ 11.05m: JT, 50°, Sm, PI, Cn
r R 11.30m: JT, 60°, Sm, PI, Cn
Ot E L 11.50m: JT, 60°, Sm, PI, Cn
- R 11.55m: JT, 70°, PI, Vn calcite, <1 mm aperture
67 B 11.66m: JT, 40°, Sm, PI, Vn
r R 11.80m: JT, 50°, Sm, PI, Cn
r R 11.88m: JT, 50°, Sm, PI, Cn
o 12— 11.89m: JT, 30°, Sm, PI, Cn
2r E 100 | 48 | 43 11.97m: JT, 20°, Sm, PI
B T 12.22-13.34m: CZ, Possible crush zone from
B 1 tectonic activity
B 1 12.40-12.50m: CZ, Material recovered as
B 1 angular coarse gravel,
— e | - 12.65m: JT, 50°, Sm, PI, Cn
— F E . Lo . 12.90m: JT, 40°, Ro, Un
ok 13- g ;2.52(:m40.r.].§;<rtnr§;na?(lzy calztz;zfrI]y spaced incipient fractures forming sw 12.94m: JT. 30°. Sm, PI. Vn silt
gt ] polyg patiem. 100 |14 | 0 13.01m: JT, 60°, Sm, PI, Cn
- E 13.15m: JT, 40°, Sm, PI
B b 13.61m: JT, 20°, Sm, PI
65 1 13.71m: JT, 70°, Sm, PI
B 1 13.75m: JT, 70°, Sm, PI
. 13.95m: JT, 40°, Sm, P, Vn silt, <1 mm
| i aperture
[so N o B
<} 100 | 40 | ©
£t i
© F E 14.39m: JT, 30°, Sm, PI
L ] 14.49m: JT, 40°, Sm, PI
64 4
i 1 14.86m: JT, 40°, Sm, PI
It 15—
gl i 15.45m: JT, 65°, Sm, P
T - 4
63 i
| | 100 | 73( | 88
L i 15.86m: JT, 45°, Sm, PI
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 30mm and vertical accuracy +/- 66mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 22/10/2025. BH2B_1156_PZ01 was installed at 21m bgl, Serial No. 377911. gggglg;g g;gg gggm gggmgg:
3. Falling/rising head testing undertaken with data logger at borehole depth 6m on 17/10/2025. Second falling/rising head testing undertaken with data 2025:10:20 17:00 15 Ogm z-zombgl
logger at borehole depth 30.0m on 21/10/2025. 9025-10-21 07:00 15.00m 4:30mbg|
4. ISHSV = in-situ hand shear vane. 2025-10-21 16:00 30.00m 0.20mbgl
2025-10-22 07:30  30.00m 3.50mbgl
Shear Vane (ISHSV) Serial No. 3352, calibration constant 1.75.




Project Office

NZTRANSPORT Roads of National
o' AcERCY Significance

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: 109 SH12, Brynderwyn, Puriri Downs Ltd

Project Reference: Aurecon WSP JV

BH2B_1156

Shear Vane (ISHSV) Serial No. 3352, calibration constant 1.75.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 30mm and vertical accuracy +/- 66mm.
2. One vibrating wire piezometer was installed on 22/10/2025. BH2B_1156_PZ01 was installed at 21m bgl, Serial No. 377911.
3. Falling/rising head testing undertaken with data logger at borehole depth 6m on 17/10/2025. Second falling/rising head testing undertaken with data
logger at borehole depth 30.0m on 21/10/2025.
4. ISHSV = in-situ hand shear vane.

Central, Auckland 1010 Sheet 3 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 17/10/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1728034.30 Date completed: 22/10/2025 Input: B.Fleetwood
Equipment: Fraste SRS Northing: 6003332.84 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 78.6905m (NZVD2016) | Azimuth: N/A Verified: A.George
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s o b4 = o Flo|x =S
o o > o DT 2}
= 202,380 z
. S2S0654
o 1
[¢]
£t i
B 7 16.41m: JT, 15°, Sm, PI
T 1 16.50m: JT, 30°, Sm, PI
F 1 16.57-16.65m: JT, 60°, Sm, PI, 3 x joint set
62 i
- B 16.78m: JT, 40°, Sm, PI
3 17
§ B 1 100 | 8ol | 4o 17.22m: JT, 35°, Sm, P
L i 17.37m: JT, 30°, Sm, PI
~ - -
61 i
= 4 17.88m: JT, 35°, Sm, PI
— 18— 17.94m: ...60 mm dark grey/black mudstone clast. — 18.00-19.60m: JT, 80-90°, Sm, Un, Silt and
- B 18.00-19.50m: ...Pervasive subvertical joint with multiple joint calcite, material recovered as breccia, up to 30
- i splays and localised fracturing/deformation. mm wide
g TGO 1 100 | 87 || 43
I i
| B ] EEE 18.92m: JT, 20°, Sm, PI
3 19— SW
i ] L 19.45m: JT, 80°, Sm, P, Silt and calcite
50 i
B ] -
3 20— <
| j P4
8 — 4
4
2t 1 100196 | 41 20.30-20.50m: SZ, 75°, Shear zone around 39
w L i mm wide, joint controlled.
B - 20.30m: JT, 70°, Sm, Un, Vn Silt
58 i
L, 20.90-21.90m: ... Pervasive subvertical joint with multiple joint | 20.90-21.90m: JT, 80%, Sm, Un
| | splays and localised fracturing/deformation.
grv 1 100 | 40 || 7
£t i
N : 22t 22.00m: Slightly weathered, reddish brown and greenish grey,
L i pervasively sheared calcareous SILTSTONE, weak -
| | moderately strong, relatively intact. Ubiquitous incipient 22.25m: JT, 45°, Sm, PI
| | fractures with low to moderate tensile strength, indistinct 22.37m: JT, 45°, Sm. P
| foliated fabric (aligned clasts) dipping 10 to 20 degrees. Weak T
| 7 HCl reaction. Closely spaced, steeply dipping conjugate joints
N 7 typically 30 - 70 degrees. Discontinuities healed with calcite
° ] and infilled with silt.
o 3 23— SW
o 1
gl 100 | 100 | 87
£ i
|55 i
Remarks: Water Level Readings:

DateTime Hole Depth Water Level
2025-10-17 17:00 6.00m 0.00mbgl
2025-10-20 07:30 6.00m 3.50mbgl
2025-10-20 17:00 15.00m 2.20mbgl
2025-10-21 07:00 15.00m 4.30mbgl
2025-10-21 16:00 30.00m 0.20mbgl
2025-10-22 07:30 30.00m 3.50mbgl




NZ TRANSPORT Roads of National
\>' AGENCY Siumificance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: 109 SH12, Brynderwyn, Puriri Downs Ltd

Project Reference: Aurecon WSP JV

BH2B_1156

Shear Vane (ISHSV) Serial No. 3352, calibration constant 1.75.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 30mm and vertical accuracy +/- 66mm.
2. One vibrating wire piezometer was installed on 22/10/2025. BH2B_1156_PZ01 was installed at 21m bgl, Serial No. 377911.
3. Falling/rising head testing undertaken with data logger at borehole depth 6m on 17/10/2025. Second falling/rising head testing undertaken with data
logger at borehole depth 30.0m on 21/10/2025.

4. ISHSV = in-situ hand shear vane.

Central, Auckland 1010 Sheet 4 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 17/10/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1728034.30 Date completed: 22/10/2025 Input: B.Fleetwood
Equipment: Fraste SRS Northing: 6003332.84 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 78.6905m (NZVD2016) | Azimuth: N/A Verified: A.George
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w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
8 s Q1o z = 4| Flo|x CE
g o I‘éwgmw”’ e
228393
o L J
g™ 1 100 | 87| 77
— T I T
L% 25.05m: JT, 70°, Sm, PI
—T - T 25.50m: JT, 75°, Sm, PI
53 B 25.70m: JT, 90°, Sm, Un, calcite
I i 25.85m: JT, 75°, Sm, PI
[ 7] 26.05m: JT, 70°, Sm, Un
18T 1
gt E 100 8311 709 26.30m: JT, 50°, Sm, PI
r b 26.40m: JT, 50°, Sm, PI
52 |
L o 2
— 27_, < SW —
g 1 100 | 87 || 87
gL J
3 28—
oo |
F 29—
« | |
g | 100 | 100 | 100
g J
49 :
i 1 29.75m: JT, 40°, Sm, PI
- 30 -
| | Terminated at 30.00 m. Target depth.
48 4
3 31—
|47 |
Remarks: Water Level Readings:

DateTime Hole Depth Water Level
2025-10-17 17:00 6.00m 0.00mbgl
2025-10-20 07:30 6.00m 3.50mbgl
2025-10-20 17:00 15.00m 2.20mbgl
2025-10-21 07:00 15.00m 4.30mbgl
2025-10-21 16:00 30.00m 0.20mbgl
2025-10-22 07:30 30.00m 3.50mbgl




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1156
Photographed By: BF Date Photographed: 19/10/2025-26/11/2025

BH2B_1156_BOX001_Om-1.5m

BH2B_1156_BOX002_1.5m-4.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1156
Photographed By: BF Date Photographed: 19/10/2025-26/11/2025

BH2B_1156_BOX003_4.5m-7.1m

BH2B_1156_BOX004_7.1m-10.03m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1156
Photographed By: BF Date Photographed: 19/10/2025-26/11/2025

BH2B_1156_BOX005_10.03m-12.9m

BH2B_1156_BOX006_12.9m-16.03m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1156
Photographed By: BF Date Photographed: 19/10/2025-26/11/2025

BH2B_1156_BOX007_16.03m-18.9m

BH2B_1156_BOX008_18.9m-21.98m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1156
Photographed By: BF Date Photographed: 19/10/2025-26/11/2025

BH2B_1156_BOX009_21.98m-24.82m

BH2B_1156_BOX010_24.82m-27.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1156
Photographed By: BF Date Photographed: 19/10/2025-26/11/2025

BH2B_1156_BOX011_27.6m-30m



sz;ElE\“é$ORT Client: New Zealand Transport Agency
WARA KOTRMI nificance . . . . .
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 57
Project Offce Location: 2545 State Highway 1, Brynderwyn —_—
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 1 of 13
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 23/10/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1728432.37 Date completed: 06/11/2025 Input: B.Fleetwood
Equipment: Fraste SRS Northing: 6002570.22 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 171.6715m (NZVD2016) | Azimuth: N/A Verified: A.George
o W =
X = w g s (P 2o 8
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218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
Xlwleg |- |E < =5 clog]| & ADDITIONAL NOTES <
gl = 2o =z s < Elo|x E &
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
L ] 0.00m: Organic SILT; black. Firm moist, low plasticity
L i [TOPSOIL].
L IEEE 0.30m: Clayey SILT with trace sand; dark brown. Stiff, moist,
L XX low plasticity [TAURIKURA SUBGROUP DACITE -
L X x> RESIDUAL SOIL].
<] ><_><><x |
T i Exx] RS 100
i | S
R XK
I X xA T
I El S
L | Ry 1.30m: SILT with minor sand; light grey, orange and brown.
L A Stiff to very stiff, moist, low plasticity. Sand is fine to medium. 1.5m: ISHSV
r IX X X 163/54 kPa
= 170 ¥ xx RS | 1.5m: SPT
& X X X 1o 6
b 1,1,1,1
- XX N=4
L j 2.00m: PUSH TUBE - inferred to be clayey SILT with trace
< sand; light grey and orange (throughout).
g F i RS 5!
b 6
: XX 2.50m: Clayey SILT with trace sand; light grey, orange and
o 169 XX > brown. Stiff to very stiff, moist, low plasticity.
gl LXK 100
T | R P
X X X
— 34 X % 3m: ISHSV
r I > 122/34 kPa
= - i o X 3m: SPT
ol LR R 0,0/ 78
TeE A 11,1,
| X x> N=4
I R
i X%
168 I% <%
| I3 RS
o | RX X
< 4 KK 100
Tt x|
- IS,
3 %]
L e
L XX %
— 4= 4.5m: IBHSV
L FXxXAO 113/20 kPa
o~ | - 167 L X X 4.5m: SPT
&L X X > 0,0/ 78
Jrxx 10,1,1
- X x A N=3
B 5% % W 4.95m: Clayey SILT with trace sand; light grey and brown with
i T X %X X orange streaks. Firm, moist, low plasticity [TAURIKURA
B f__><?_ SUBGROUP DACITE - COMPLETELY WEATHERED].
I X 2>
gl PAX R
g€ r ,_x ><_ 100
I P =]
166 F R K> cw
i X%
g X
— 64X X | 6m: IBHSV
3 F XX > 93/20 kPa
-~ XX X ] 6m: SPT
&L X% 0,1/ m
i T 0,1,1,0
Jax Al N = |
B - 6.45m: Core loss (400 mm).
165 i
B IX XX 6.85m: Clayey SILT with trace sand; light grey and brown with
% i - X % X occasional orange and black streaks. Firm, moist, low 5T
B I% X % plasticity. Occasional iron oxide relic joints throughout.
L IS
L =) .
™ i I cw
— XX X| O 7.5m: IBHSV —
r XX 108/25 kPa
= 164 1% x> 7.5m: SPT
&L T 1,1 67
== 1,1,1,1
o o) X K] N=4 L1
G eal
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 72mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 6/11/2025. BH2B_1157_PZ01 was installed at 80.5m bgl, Serial No. P252879. §g§g1g§§ ;??g gjgm %gmgg:
3. Falling/rising head testing undertaken with data logger at borehole depth 17m on 24/10/2025. Second falling/rising head testing undertaken with data 2025:10:24 114 13'302 z-zombgl
logger at borehole depth 49.50m on 29/10/2025. Third falling/rising head testing undertaken with data logger at borehole depth 85.0m on 03/11/2025. 9025-10-28 08:41 18.30m D',y
4. ISHSV = In-situ hand shear vane, IBHSV = in barrel hand shear vane. 2025-10-28 16:43 28.00m 3.20mbgl
2025-10-29 07:30  28.00m 25.30mbgl
. _ 2025-10-29 16:30  49.50m 4.70mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 3331, calibration constant 1.693. 2025-10-30 07:30  49.50m 26.10mbgl




sz;ElE\“é$ORT Clle'nt: New Zealand Transport Agency
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 57
Project Offce Location: 2545 State Highway 1, Brynderwyn —_—
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 2 of 13
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 23/10/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1728432.37 Date completed: 06/11/2025 Input: B.Fleetwood
Equipment: Fraste SRS Northing: 6002570.22 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 171.6715m (NZVD2016) | Azimuth: N/A Verified: A.George
%) 2 -~
X = w g o 2 20 8
a ] 2 ~| ~ = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
Q| = w5 zZ = =] F|lo|x E &
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
S 5
- XX 'y
3 Jex =]
L EXx
St XXX 100
1 I EES:
Les [l X
I L X
i x|
T X X
— 9% X K 9m: IBHSV ~ |——
r 45w o 122/27 kPa
= ,—XXX? 9m: SPT
o5 = 0,1/ 89
X B> 1,1,1,1
T AR X K N=4 [ |
i X X >
i e cw
—162 £ X X A < |9.64m: ...Fewer iron stained joints
L i _X B | (=)
o [ R R,
[<Hs o7 ] 100
tr EXx >
- XX K]
3 F XX
3 Pex K]
B 7_><><><? 10.5m: T
3 1= IBHSV 129/8
161 FX X > kPa
%1 XK 10.5m: SPT | 89
i XX 1,1
o= 1,2,1,2 L
r M= 5w o N=6
B x|
L 90548 11.20m: SILT with some sand; light grey and white. Very stiff, cw
L moist, low plasticity. Sand is fine to medium. Consolidated.
8 L B material becomes powdery in hand sample. 43
T | 11.40m: CORELOSS - material became stuck within the core
160 | barrel and washed out material below during drilling.
L ! Ix x x 12.00m: Clayey SILT with minor sand; light grey speckled ;22}, SPT ]
- X% pink and white. Stiff to very stiff, wet, high plasticity, sensitive. 3,2,23
% L Ix x x Sand is fine to coarse. White specks suspected to be N=10 89
<~ L Fxx weathered feldspar. Clay suspected to be Halloysite.
—1 X X X —
L X X
o L Ix X X
g i 159 T XX 100
| X X X
i T x
1 1B X X —
T XX
B X X X
g L Iavew 100
i IX X X
— X X 13.5m: —
r Ix X % IBHSV UTP
- 13.5m: SPT
A 8 vk 100
7] X xx .
3,4,3,5
I S CW|N=15
r 1S X
- F XX a
| - X X X
L XX
o I xxx
S+ FxX=x 100
Tl Txox %
LA
| X X X
i TR
X X X
— 15— % 3¢ 15m: IBHSV  ——
rs) r R 93/19 kPa
= ,X e 15m: SPT
o | X X 3,3/ 100
K XX 4,4,4,5
T 1 XX N=17 |
B —HX X X
B £ XX
© =156 % X % 15.78m: Clayey SILT with some sand and trace gravel; light
I | | brown with orange and black streaks (manganese oxide). I
= I % Very stiff, moist, low plasticity. Sand is fine to coarse. Gravel |y
L PaYe is fine, weathered and crushable.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 72mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 6/11/2025. BH2B_1157_PZ01 was installed at 80.5m bgl, Serial No. P252879. 2025-10-30 16:30  64.40m 14.10mbgl
it - . N - . 2025-10-3107:30  64.40m 25.05mbgl
3. Falling/rising head testing undertaken with data logger at borehole depth 17m on 24/10/2025. Second falling/rising head testing undertaken with data  [5055 1031 1139 70.08m 8.20mbgl
logger at borehole depth 49.50m on 29/10/2025. Third falling/rising head testing undertaken with data logger at borehole depth 85.0m on 03/11/2025. 2025-11-03 07:30 70.08m 26_40mbg|
4. ISHSV = In-situ hand shear vane, IBHSV = in barrel hand shear vane. 2025-11-03 16:30 85.00m 21.60mbgl
2025-11-04 07:30  85.00m 27.70mbgl
. _ 2025-11-04 16:00  100.00m 12.70mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 3331, calibration constant 1.693. 2025-11-06 07:30 100.00m 18.30mbgl




NZ TRANSPORT Roads of National
\>' AGENCY Siumificance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland
Central, Auckland 1010

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: 2545 State Highway 1, Brynderwyn

Project Reference: Aurecon WSP JV

BH2B_1157

Sheet 3 of 13

BOREHOLE INFORMATION
Method: Rotary Core Wireline
Equipment: Fraste SRS
Contractor:  ProDrill NZ

CO-ORDINATES: NZTM2000 Date started:
Easting: 1728432.37 Date completed:
Northing: 6002570.22 Inclination:
Ground level: 171.6715m (NZVD2016) | Azimuth:

23/10/2025
06/11/2025
90°
N/A

Logged: B.Fleetwood
Input: B.Fleetwood
Reviewed:  B. O'Loughlin
Verified: A.George

CORE BOX
METHOD
RL (m)
DEPTH (m)
GRAPHIC
LOG
UNIT CODE

MATERIAL DESCRIPTION

Weathering/USC
SAMPLES &
FIELD TESTS

TCR (%)

SCR (%)

RQD (%)

FRACTURE
LOG

VWS
WS
MWS
Cs

VCS
ECs

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

INSTALLATION /
BACKFILL
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T
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T
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T
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16.40m: Clayey SILT with minor sand; light brown and light
grey and dark orange staining. Very stiff to hard, moist, low IBHSV

plasticity. Sand is fine to medium. Occasional relic bedding 127/20 kPa
structure observed (flow banding) and relic joints (iron 16.5m: SPT | 100

3, 511
6,7,8,8
N =29

100

CW! Bhsv utp
17.9m: SPT
4, 41| 89
45,77
N=23

100

100

SPT
-
R
——
X5 X

‘
>
i
[
7 57 528 7 5|28 w2 xS x| S |2 ><|XI><|>< o7 575 57 a7 ne 7S w7 | ne P e ¢
DAR

‘
‘
I

20,

T
+

T + WEATHERED].

HQ3
1

SPT

HQ3
N
|
L
b
DAH

| s |
=
S

HQ3
"

i +

L 20.00m: Highly weathered, light grey and dark orange, fine
g grained DACITE, extremely weak, recovered as fine to

L I medium sandy SILT. Becomes powdery in hand sample

L [TAURIKURA SUBGROUP DACITE - HIGHLY

. 20.10m: ...Encountered 20 mm of manganese oxide

100

7,91
9,10, 11,13
N=43 100

HW 100

12,1211

14, 20, 16 for
60mm

N =50+

00

100

16.5m:  —

17.9m: —

19.50m: Clayey SILT with some sand and trace gravel; light ;?'25,;": SPT

grey with orange streaks. Very stiff, moist, low plasticity. Sand 2,3,4,6
is fine to coarse, gravel is fine, crushable. Occasional relic CW|N=15 100
flow banding observed (flow banding).

21m: SPT —

22.5m: SPT | —

Remarks:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 72mm.

2. One vibrating wire piezometer was installed on 6/11/2025. BH2B_1157_PZ01 was installed at 80.5m bgl, Serial No. P252879.

3. Falling/rising head testing undertaken with data logger at borehole depth 17m on 24/10/2025. Second falling/rising head testing undertaken with data
logger at borehole depth 49.50m on 29/10/2025. Third falling/rising head testing undertaken with data logger at borehole depth 85.0m on 03/11/2025.

4. ISHSV = In-situ hand shear vane, IBHSV = in barrel hand shear vane.

Shear Vane (IBHSV + ISHSV) Serial No. 3331, calibration constant 1.693.

Water Level Readings:
DateTime Hole Depth Water Level
2025-11-06 13:00 103.00m 23.90mbgl




NZTRANSPORT Roads of National
o' AcERCY Significance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 57

Location: 2545 State Highway 1, Brynderwyn

Project Reference: Aurecon WSP JV

Shear Vane (IBHSV + ISHSV) Serial No. 3331, calibration constant 1.693.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 72mm.

2. One vibrating wire piezometer was installed on 6/11/2025. BH2B_1157_PZ01 was installed at 80.5m bgl, Serial No. P252879.

3. Falling/rising head testing undertaken with data logger at borehole depth 17m on 24/10/2025. Second falling/rising head testing undertaken with data
logger at borehole depth 49.50m on 29/10/2025. Third falling/rising head testing undertaken with data logger at borehole depth 85.0m on 03/11/2025.
4. ISHSV = In-situ hand shear vane, IBHSV = in barrel hand shear vane.

Central, Auckland 1010 Sheet 4 of 13
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 23/10/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1728432.37 Date completed: 06/11/2025 Input: B.Fleetwood
Equipment: Fraste SRS Northing: 6002570.22 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 171.6715m (NZVD2016) | Azimuth: N/A Verified: A.George

%) 2 -~
X = w g s (P 2o 8
a [®) 2 —~| ~| = = o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
Q| = w5 z = =] F|lo|x E &
o o > 5} DT 2}
= 202,380 z
S2S0654
a | 24m: SPT 100
| y - 18, 32 for —
B B 65mm//
~ 3 4+ — N =50+
I 1+
I I A R
147
o | + HW
% i T n 100
i 254 +
B 1 -+
r 4 +
L ;L © T 25.40m: Highly weathered, light grey and dark orange, 25.5m: SPT B
L 1+ - aphanitic DACITE, extremely weak. Recovered as sandy 790
— 146 1 SILT, fractured, weathered joints have preferred orientation 60 1’0, 16, 16, 8
&L = degrees, FeO staining along defects, easily broken. Core for 35mm 100
L 1 + - broken during drilling and handling. N =50+
T 26— +
L 1 + Y
E 26.20m: JT, 50°, Ro, PI, Sn FeO
© - 1+ 4
9L
g1 1+ 100
L 7L A
145 +
_— [ HW —
i 2714 +
N 1 4
r 1 +
™
<} T — 100
Tr — T
L 1 + <D(
144 | 2l
3 1+
i 28— + —
L i =F
- |- 4
| 1 28.28m: Highly weathered, light grey and brown, aphanitic
| T+ ¢ DACITE, extremely weak. Weathered joints are closely
| I spaced and with preferred orientation of 60 to 80 degrees.
1 Recovered as fine sandy SILT, broken during handling.
o 143 +
gL 100
T | T |
i 204 +
B T -+
r 4 +
o B 1 4
- 1+
142
§ i 7L - HW .
o 1 +
-
omal 30— H 30m: SPTC  |—6—
r 4 50 for 35mm//
L 1+ N =50+
+ 1+ 4
I 1+
[se) -
[cQ® | E—Y 100
T st i
| +
— | T+ 4
i 314 +
- IE = = 31.10m: Moderately weathered, light grey, light brown and
L | orange, aphanitic DACITE, weak to moderately strong. FeO o llm || e
o L ] staining along defects. Steeply dipping moderately closely
Sl . < | spaced joints [TAURIKURA SUBGROUP DACITE -
gL ] + < | MODERATELY WEATHERED)]. MW
T 140 T a 1 31.62m: JT, 60°, Ro, PI, Sn FeO, weathering
- - -
| halo 5 mm
| 1 + 31.75m: JT, 40°, Ro, PI, Sn FeO
| 7 31.85-32.00m: JT, 80°, Ro, PI, Sn FeO, 3 x
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




sz;ElE\“égoaT Client: New Zealand Transport Agency
WARATOTRM nificance . . - . .
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 57
Project Offce Location: 2545 State Highway 1, Brynderwyn —_—
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 5 0f 13
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 23/10/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1728432.37 Date completed: 06/11/2025 Input: B.Fleetwood
Equipment: Fraste SRS Northing: 6002570.22 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 171.6715m (NZVD2016) | Azimuth: N/A Verified: A.George
%) 2 -~
X = w g s (P 2o 8
a ] 2 ~| ~| = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
Xlwleg |- |E < =5 clog]| & ADDITIONAL NOTES <
gl = 2o =z s < Elo|x E &
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
L ) Joint Set, weathering halo 5 mm around each
- 1 + joint
L ] 100 | 90 |[ 90
St ] + 32.45m: JT, 70°, Ro, PI, Sn FeO, Weathering
I} i halo 5 mm.
—139 -L
° L i = 32.87m: JT, 65°, Sm, Pl, Vn FeO
T 334 + é Mw 33.00-34.00m: JT, 85°, Ro, PI, Sn FeO, 2 x
B 1 Joint sets
r 4 +
- 1+
o 138
gL 100 | 90 || 85
] 1 +
L 34; 33.90m: Moderately weathered, light pinkish grey and dark 33.90m: JT, 70°, Ro, PI, Sn FeO
L | grey, aphanitic DACITE, moderately strong. Very closely
- 1+ spaced joints, steeply dipping joints and incipient fractures
L | with weak tensile strength, drilling breaks along defects. 34.24m: JT, 20°, Ro, PI, Cn
I 1+
SC A 34.67m: JT, 70°, Ro, PI, Sn FeO
F : 34.86m: JT, 70°, Ro, PI, Vn, White mineral infill
- 35+ + 34.90m: JT, 70°, Ro, PI, Vn, White mineral
- i veneer
8 - i 2 MW 35.08-35.22m: JT, 60°, Ro, PI, Cn, 2 x Joint
L 1 + [a] 100 | 85| 64 sets
- T L | 35.28m: JT, 30°, Ro, PI, Vn, While mineral
- L B 35.40m: JT, 80°, Ro, PI, Cn
B 1+ 35.60m: JT, 45°, Ro, PI, Cn
136 35.70-36.00m: JT, 80°, Ro, PI, Sn FeO
3 1+
— 36—
i 1 + 36.10-36.55m: JT, 80°, Ro, PI, Sn FeO
i 1 +
L ] 36.50m: Moderately weathered, light pinkish grey, light brown 36.55m: JT, 40°, Ro, PI, Sn, black mineral infill
« 135 + and orange, aphanitic DACITE, weak to moderately strong.
gL Highly fractured, steeply dipping joints and incipient fractures 100 | 90 (|17 X o . -
Tl ] with low tensile strength, preferred orientation 60 to 90 36.80m: JT, 60%, Ro, PI, Sn, blacsk mlngral infill
| L degrees, Iron oxide staining and white mineral coating joint 36.90-38.00m: JT, 90°, Ro, Un, Sn FeO, 2x
374 + surfaces. Joint set
| 1 36.87-43.50m: ...Persistent sub-vertical joints, with localised .
| 1 + iron staining and alteration - white and greenish yellow 37.21m: JT, 30°, Sm, PI, Sn FeO
L i minerals (possible sulphur). 37.35m: JT, 40°, P, infilled with crushed
L B mudstone
L 1 + 37.50m: JT, 60°, Sm, PI, Sn FeO/Mg
134 37.70-37.74m: JT, 45°, Sm, PI, Cn
- 1+
3 38 37.96m: JT, 60°, Sm, PI, Cn
o | | 38.05m: JT, 50°, Sm, PI, Cn
g | 1 + s 100 | 75| | [20 38.10m: JT, 80°, Sm, PI, Cn
L ] g Mw 38.26-38.30m: JT, 40°, Ro, PI, Cn, 2 x Joint set
~ B 1 + 38.40-38.50m: JT, 55°, Slk, PI, Sn FeO, 2 x
- i = Joint set
B 1 38.55-38.72m: JT, 40-50°, Ro, PI, Cn, 4 x Joint
133 + set
I 39.05m: JT, 70°, Sm, PI, Sn FeO
= : + 39.25-39.38m: JT, 50°, Sm, PI, Sn FeO, 4 x
St i Joint set
I} a 39.45-39.90m: JT, 85°, Sm, PI, Sn FeO
r 1+ 100 | 79 |[ 10
132
B R + 39.80m: JT, 70°, Ro, Un, Sn FeO and white
L B 1 mineral
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 72mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 6/11/2025. BH2B_1157_PZ01 was installed at 80.5m bgl, Serial No. P252879.
3. Falling/rising head testing undertaken with data logger at borehole depth 17m on 24/10/2025. Second falling/rising head testing undertaken with data
logger at borehole depth 49.50m on 29/10/2025. Third falling/rising head testing undertaken with data logger at borehole depth 85.0m on 03/11/2025.
4. ISHSV = In-situ hand shear vane, IBHSV = in barrel hand shear vane.
Shear Vane (IBHSV + ISHSV) Serial No. 3331, calibration constant 1.693.




NZ TRANSPORT Roads of National
U ACENCY Siumificance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: 2545 State Highway 1, Brynderwyn

Project Reference: Aurecon WSP JV

BH2B_1157

Shear Vane (IBHSV + ISHSV) Serial No. 3331, calibration constant 1.693.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 72mm.

2. One vibrating wire piezometer was installed on 6/11/2025. BH2B_1157_PZ01 was installed at 80.5m bgl, Serial No. P252879.

3. Falling/rising head testing undertaken with data logger at borehole depth 17m on 24/10/2025. Second falling/rising head testing undertaken with data
logger at borehole depth 49.50m on 29/10/2025. Third falling/rising head testing undertaken with data logger at borehole depth 85.0m on 03/11/2025.
4. ISHSV = In-situ hand shear vane, IBHSV = in barrel hand shear vane.

Central, Auckland 1010 Sheet 6 of 13
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 23/10/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1728432.37 Date completed: 06/11/2025 Input: B.Fleetwood
Equipment: Fraste SRS Northing: 6002570.22 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 171.6715m (NZVD2016) | Azimuth: N/A Verified: A.George
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L ) 40.00-40.40m: JT, 80°, Ro, Un, Sn FeO and
Sk 1 + white mineral , 3 x Joint set
T+ 4
—: 1 + 40.40-43.50m: JT, 80-90°, Ro, Un, Sn FeO
B R 40.60m: JT, 25°, Sm, PI, Cg FeO and silt
131 +
L : 40.85m: JT, 25°, Sm, PI, Sn FeO
S 40.96m: JT, 40°, Sm, PI, Sn FeO
o | | 41.00-43.50m: ...Persistent vertical joint
gL 100 | 50 | ©
g i
- i 1t 41.32m: JT, 30°, Sm, Pl, Sn FeO
Lo + 41.60m: JT, 30°, Sm, PI, Sn FeO
- 1+
i 42
L 1 + .
1 42.20m: JT, 75°, Sm, PI, Sn FeO
o 1+
g 1 100 | 89 (| ©
It i
129 +
—oA : ,L
i 434 +
— 1 L
r 4 +
: T+ 43.42m: JT, 40°, Ro, PI, Sn FeO
| 1 + 43.50m: JT, 55°, Sm, PI, Sn FeO
128 ]
o b 43.75m: JT, 50°, Sm, PI, Sn FeO
g 1 + 100 | 70 | 40
L 1 = 43.95m: JT, 70°, Ro, PI, Sn FeO/Mg
— ’ ’ y ’
L g MW 44.00m: JT, 55°, Ro, PI, Sn White mineral
L ar
s L 1
B : o 44.35-44.50m: JT, 70°, Ro, PI, Sn FeO
_: 7\_ —
T 44.62m: JT, 70°, Ro, PI, Cg Silt and white
127 :
i + mineral
| T+ 44.83m: JT, 70°, Ro, PIl, Sn FeO
i 45—+
I T
B B 45.20m: JT, 70°, Ro, PI, Sn FeO
- i+ 100 48 | 43 45.28m: JT, 70°, Ro, PI, Sn FeO
B 1
L i + 45.55m: JT, 50°, Ro, PI, Sn FeO
- 126 1 45.66m: JT, 90°, Ro, PI, Sn FeO, 2 x Joint set
8 [ B
gr -
I 461 W 46.03m: JT, 50°, Sm, PI, Sn White mineral infil
- 1+ 46.15m: JT, 80°, Ro, Un, Sn FeO
H 1 100 | 50 | 40 46.26m: CZ, Infilled with silt and white mineral,
- i recovered as gravel
L ar
L T
125 46.64m: JT, 40°, Sm, P, Silt infill
+
e L T 100 | 64 | o
r a1~ +
N 1
r 155
L ;L 47.45m: JT, 40°, Ro, PI, Vn Silt and sand infill
8 L 1 + 100 | 40 [[19 47.54m: JT, 75°, Ro, PI, Sn FeO
T 124 1 47.67m: JT, 75°, Ro, PI, Sn FeO
- i 47.72m: JT, 70°, Ro, PI, Sn FeO
- 1 + 47.85m: JT, 20°, Ro, PI, Sn FeO
Remarks: Water Level Readings:

DateTime Hole

Depth Water Level




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 57
Project Offce Location: 2545 State Highway 1, Brynderwyn —_—
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 23/10/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1728432.37 Date completed: 06/11/2025 Input: B.Fleetwood
Equipment: Fraste SRS Northing: 6002570.22 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 171.6715m (NZVD2016) | Azimuth: N/A Verified: A.George
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S2S0654
L ) 47.91m: JT, 60°, Ro, PI, Sn FeO
L 1+ -
+ + - 4
=
ol or J = MW 48.38m: JT, 60°, Ro, PI, Sn FeO
gt 1715 100 5 | p8 48.48m: JT. 60°, Ro, P!, Sn Feo
r + - H 48.57m: JT, 40°, Ro, PI, Sn FeO
123 +
L L i 48.75m: JT, 85°, Ro, PI, Cn
I - H 48.80m: Slightly weathered, light grey and dark grey,
L a0+ aphanitic DACITE, moderately strong, fine to medium grained
L ] phenocrystic texture. Highly fractured, very closely jointed 49.05m: JT, 60°, Ro, PI, Sn FeO
S+ [—G] rockmass, preferred joint orientation 50 to 80 degrees, white 100 39 | o 49.15m: JT, 60°, Ro, PI, Sn FeO
b ] + . and yellow/green mineral crystallisation on defect surfaces. 49.20-49.70m: JT, 80-90°, Ro, PI, Sn FeO
L ] Steeply dipping incipient fractures with high tensile strength, 49.30m: JT, 60°, Ro, PI, Sn FeO
L T - white mineralisation.
r 1 +
122 R
o | 1 + . 49.80m: JT, 30°, Ro, PI, Sn FeO
% B B 100 | 5 0 49.86m: JT, Ro, PI, Sn Green and white
i 50— - H mineral
B 1 + . 50.00-50.20m: CZ, 60 - 80°, Multiple joint
© - 4 surfaces,
— + - H 50.18-50.30m: CZ, 70°, Material recovered as
r T silt, grey, slickensided surfaces
r - 50.40-50.65m: JT, 80°, Ro, PI, Vn White
o [ + - H mineral infill
(S SCI R R 100 Bo | 0 50.66m: JT, 60°, Sm, PI, Vn FeO, Weathering
r J halo
- A 50.75m: JT, 65°, Ro, Un, Vn FeO
- r 51—+ - 50.88m: JT, 65°, Ro, Un, Sn FeO
w o 51.18m: JT, 70°, Ro, Un, Sn FeO
ar g -7 . . o 100 {20 | O
I | 1 51.30m: ...200 mm spherical iron stained joints. 51.38m: JT, 70°, Ro, Un, Sn FeO
r - 51.47m: JT, 20°, Ro, PI, Sn FeO
B 1 + - 51.60m: JT, 50°, Ro, Un, Sn FeO
120 Lo 51.70m: JT, 35°, Ro, P, Sn FeO
3 1+
o s - 4 51.97m: JT, 15°, Ro, PI, Sn FeO
gL 100 | 6 7
L 1+
i T s 52.30m: JT, 75°, Ro, PI, Sn FeO
L ; + ‘é 52.40-52.70m: ...pervasive incipient fractures with white sw 52.36m: JT, 40°, Ro, PI, Sn FeO
L [ — mineralisation, high tensile strength. Incipient fractures 52.55m: JT, 30°, Ro, PI, Sn FeO
-119 | ) typically steeply inclined. 52.65m: JT, 40°, Ro, PI, Sn FeO
i 1T 52.68m: CZ
[ - - A
~ L
=18 58— + 100 | 46 || 10
I |
| - 4
i 1T H-H | | 53.33m: JT, 45°, Ro, PI, Sn FeO
1 - -
— 1+ . 53.52m: JT, 50°, Ro, PI, Sn FeO
oM 4 - 4 53.71m: JT, 50°, Ro, Un, Sn FeO
% r 14 100 | 49 ||22
L l 53.90-54.25m: ...Fracture Zone, closely spaced parallel 53.90-54.25m: Fracture Zone
— 54— - H AT . .
L | subvertical joining cross cut by predominant 50 degree joint
- 1+ set. Whitish yellow/green mineralisation on joints. Spherical 54.15m: JT, Ro, PI, Sn FeO and white mineral
o F I — weathering/iron stained zone.
1 €r 14 1001 00 54.38m: JT, 60°, Sm, PI, Cn
B 1 54.50m: JT, 10°, Sm, PI, Sn FeO
,_117 + L
| ) 54.82m: JT, 30°, Sm, PI, Sn FeO
L 55; + 54.94-55.35m: JT, 80°, Sm, PI, Sn FeO, 2 x
L Joint sets
© | T A
S 1t 100 [ |20 || 11
b b — 55.40m: JT, 15°, Sm, PI, Sn Mg
L ] 4+ . 55.52m: JT, 70°, Sm, PI, Cn
7] 55.60m: JT, 20°, Sm, PI, Cn
116 | ol
: 1+
L ,
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 72mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 6/11/2025. BH2B_1157_PZ01 was installed at 80.5m bgl, Serial No. P252879.
3. Falling/rising head testing undertaken with data logger at borehole depth 17m on 24/10/2025. Second falling/rising head testing undertaken with data
logger at borehole depth 49.50m on 29/10/2025. Third falling/rising head testing undertaken with data logger at borehole depth 85.0m on 03/11/2025.
4. ISHSV = In-situ hand shear vane, IBHSV = in barrel hand shear vane.
Shear Vane (IBHSV + ISHSV) Serial No. 3331, calibration constant 1.693.
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NZ TRANSPORT Roads of National
U ACENCY Siumificance

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: 2545 State Highway 1, Brynderwyn

Project Reference: Aurecon WSP JV

BH2B_1157

Shear Vane (IBHSV + ISHSV) Serial No. 3331, calibration constant 1.693.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 72mm.

2. One vibrating wire piezometer was installed on 6/11/2025. BH2B_1157_PZ01 was installed at 80.5m bgl, Serial No. P252879.

3. Falling/rising head testing undertaken with data logger at borehole depth 17m on 24/10/2025. Second falling/rising head testing undertaken with data
logger at borehole depth 49.50m on 29/10/2025. Third falling/rising head testing undertaken with data logger at borehole depth 85.0m on 03/11/2025.
4. ISHSV = In-situ hand shear vane, IBHSV = in barrel hand shear vane.
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Contractor:  ProDrill NZ Ground level: 171.6715m (NZVD2016) | Azimuth: N/A Verified: A.George
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s o b4 = o Flo|x =85
o o ] o BT [
= 202,380 z
S2S0654
L ) 56.00-56.25m: JT, 75°, Sm, PI, Vn White
L + mineral, 2 x Joint sets
| b N 100 | o |[18 |11
L ] 56.30-57.60m: ... Fracture Zone, extremely to very closely 56.30-57.60m: Fracture Zone
© 8 L B + spaced 70 degree joints cross cut by predominant 50-60
| T L ] - degree joints. White and black (MnO) mineralisation on joints.
115
L 1 + 100 [[16 | ©
T 574 +
o L 7 1
S i
Tr 1+ 57.30m: JT, 80°, Ro, PI, Cn Mg
I p - 100 | 38 || 10
114 n
L 1+
3 56 4 1 57.95m: JT, 20°, Ro, PI, Vn Mg
L | 58.02m: JT, 60°, Ro, PI, Cn Mg
L +
Sl 1 58.22-58.35m: JT, 60°, Ro, PI, Vn White
T 1 ] mineral, 3 x Joint set
> L 14 SwW
i T 4 100 | 46 ||17
113 +
B 1 2l 58.80-59.00m: JT, 80°, Ro, PI, Vn Mg, 4 x Joint
B 1 set
— 59— + o " .
L | 59.05-59.15m: JT, 70°, Ro, PI, Vn silt and white
- T + ERE mineral
o | 4 +
ar 1 4 100 | [28 (|15
T+ —
r 4 +
112 1 2l
i 1T 5 59.90-60.30m: JT, 80°, Ro, P, Cg silt and
B 60— +H <Dt gravel infilled, 2 x Joint sets
o 1t
<@ | o 100 o | o
£ i
I 1+ . _
1 60.50m: JT, 80°, Sm, PI, Vn Silt and white
B " 1 - mineral
L i + 60.70m: Unweathered, grey speckled white and black, ] 60.70m: JT, 80°, Sm, PI, Vn Mg
L + - aphanitic and porphyritic DACITE, strong. Closely spaced
L 61 + incipient fractures (high tensile strength) and joints
o b | (subvertical and 30-40 degrees). Defects coated with white
gL - -+ and black mineralisation, 1-2 mm thick. 100 | B6 6
o T L ]
« E -
B 1 4
- 1+ L
110 1 n
i 1T uw
i 62— H
L 1 +
3r s - 100 | 4
I} : © | f2 62.35m: CZ, Recovered as fine angular gravel,
L B + in silt matrix, dipping 40 degrees
L }+ - 62.44m: JT, 70°, Ro, PI, Silt and rock clasts, 50
-109 mm aperture
— L | + 62.50m: JT, 30°, Sm, PI, Vn
| |- _
— 63— + 63.02m: JT, 55°, Ro, Un, Sn FeO
L 1 H 63.10m: Slightly weathered, light brown and dark orange, 63.07m: JT, 40°, Ro, Un, Sn FeO
L |- aphanitic and porphyritic DACITE, moderately strong. Closely 63.27m: JT, 40°, Ro, Un, Sn FeO
bu L ] fractured, preferred orientation of defects 50 to 80 degrees,
8 L +H iron oxide staining along defects. Incipient joints have high
g i + tensile strength [TAURIKURA GROUP DACITE - SLIGHTLY | sw
108 i WEATHERED]. 100 | 87 | los 63.67m: JT, 20°, Ro, PI, Vn FeO/mg
L T 63.86m: JT, 75°, Sm, PI, Vn FeO
b !
Remarks: Water Level Readings:

DateTime Hole Depth Water Level
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NZ TRANSPORT Roads of National
U ACENCY Siumificance

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: 2545 State Highway 1, Brynderwyn

Project Reference: Aurecon WSP JV

BH2B_1157

Shear Vane (IBHSV + ISHSV) Serial No. 3331, calibration constant 1.693.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 72mm.
2. One vibrating wire piezometer was installed on 6/11/2025. BH2B_1157_PZ01 was installed at 80.5m bgl, Serial No. P252879.
3. Falling/rising head testing undertaken with data logger at borehole depth 17m on 24/10/2025. Second falling/rising head testing undertaken with data
logger at borehole depth 49.50m on 29/10/2025. Third falling/rising head testing undertaken with data logger at borehole depth 85.0m on 03/11/2025.

4. ISHSV = In-situ hand shear vane, IBHSV = in barrel hand shear vane.
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P B 1+
o ] n 64.22m: JT, 40°, Sm, PI, Vn Mg
L 1 64.34m: JT, 70°, Sm, PI, Vn MG
L 1 +
3 i -+
107 +
S 3 J
§ i R 1 100 | 72 | 88
i 65— +
= i + 65.15m: JT, 65°, Ro, Un, Vn Mg
r g
. | i 65.35m: JT, 55°, Ro, Un, Vn Mg, 2 x Joint set
— 1+ ) ,
8 -106 4 100 o 0 65.65-65.90m: JT, 70°, Ro, PI, Vn Mg, 5 x Joint
I} ] set
o 1 +
— 66— -+ —1
w [ 1t sw
2l 1 H 05y o0 | 0 66.30m: JT, 60°, Ro, PI, Quartz infill
L 1+
—t i + .
105 +
L 1 +
i 674 +
S 1 4 o7 | 87 ||22
NI i
r 4 +
L T - A
3 i -F
| 104 n L
L 1 + 67.85m: JT, 70°, Ro, PI, Sn FeO
L 66 4] g 67.95m: JT, 60°, Ro, PI, Sn FeO
o [ 1+ 68.18m: JT, 50°, Ro, PI, Sn FeO
< i -+ 100 | [28 || 13
T L
L ; + 68.40m: Unweathered, light grey, aphanitic and porphyritic
L ] - DACITE, moderately strong. Highly fractured, preferred 68.58m: JT, 45°. Sm, PI. Cn
103 + orientation 50 to 80 degrees, white waxy mineral along : Ty
L defects. Zones of broken core where joints intersect . o
— ] | | [TAURIKURA GROUP DACITE - UNWEATHERED]. | 68.78m: JT, 60°, Sm, PI, Cn
— R 68.90m: JT, 75°, Sm, PI, Cn
i 694 +
3L 1 -+ 100 o | o
£ i
r 4 +
I 1 - L 69.42m: JT, 80°, Sm, PI, Cn
L i + .
o 102 - 69.65m: JT, 70°, Sm, PI, Cn
gt i 100 | 40 | 40
Tl +
P B 70— H 69.95-71.20m: ...Fracture Zone, extremely to very closely ggggghﬁo%fggus Zé):e
N7 1 + spaced subvertical to steep (70 degree) parallel joint sets i 70'11_76 36m' JT 66“ ém Pl Cn. 4 x Joint
o | E cross cut by predominant 45-60 joints. White and black (MnO) [ uUw se{ Matérial réco;/ere& as ? rahula} material
(]3: B B -+ mineralisation on joints. spaced subvertical to steep (70 100 | B6 | B6 ! . 9 N X
r 1+ degree) parallel joint sets cross cut by predominant 45-60 70.37m: JT, 80; Ro, PI, Vn White mineral
I . o joints. White and black (MnO) mineralisation on joints. L 70.45m: JT, 80°, Sm, PI, Vn White mineral
101 i +
8 i b 70.80-71.10m: CZ, Sm, PI, Vn FeO stain with
L - 100 0 | © PO "
T R white mineral, Material recovered as granular
B 7 + material, preferred orientation is generally 60
B E + to 80 degrees.
L : 4t 71.20-74.00m: ...with persistent 70 degree incipient fractures/
8 L | healed jointing,1-2mm thick white mineralisation, high tensile 10| B1 | o
T B + strength incipient fractures/healed jointing,1-2mm thick white
<t + mineralisation, high tensile strength
5 i
g 100 ] 71.70m: JT, 70°, Sm, PI, Vn White mineral
Tt 1+
b !
Remarks: Water Level Readings:

DateTime Hole

Depth Water Level
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Level 17, Aon Centre, 21/29 Customs Street West, Auckland
Central, Auckland 1010

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: 2545 State Highway 1, Brynderwyn
Project Reference: Aurecon WSP JV

BH2B_1157

Sheet 10 of 13

Shear Vane (IBHSV + ISHSV) Serial No. 3331, calibration constant 1.693.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 72mm.

2. One vibrating wire piezometer was installed on 6/11/2025. BH2B_1157_PZ01 was installed at 80.5m bgl, Serial No. P252879.

3. Falling/rising head testing undertaken with data logger at borehole depth 17m on 24/10/2025. Second falling/rising head testing undertaken with data
logger at borehole depth 49.50m on 29/10/2025. Third falling/rising head testing undertaken with data logger at borehole depth 85.0m on 03/11/2025.
4. ISHSV = In-situ hand shear vane, IBHSV = in barrel hand shear vane.

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 23/10/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1728432.37 Date completed: 06/11/2025 Input: B.Fleetwood
Equipment: Fraste SRS Northing: 6002570.22 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 171.6715m (NZVD2016) | Azimuth: N/A Verified: A.George
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Q| = w5 z -] < Flo|x E &
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
L 1 + 100 | 62 | 45
3 1= uw
S( -+
T 1 +
I ] . 72.50m: JT, 50°, Sm, PI, Vn White mineral
i 1 72.56m: Unweathered and slightly hydrothermally altered
1% 1 + (chlorite alteration), light greenish grey and pale pink,
B 1 ol aphanitic DACITE, moderately strong. Highly fractured with
i b incipient fractures throughout (moderate to low tensile 72.90m: JT, 75°, Sm, PI, Vn silt and White
o | 734 + strength), closely to very closely spaced joints, preferred mineral
J|1ar 1 m orientation 50 to 60 degrees, waxy white minerals along 100 | 46 4
I
E defects.
r 4 + 73.00m: ...Drillers encountered waterloss
B 1 -
- 1+
98 = -
L 1 + uw
§ i 74— + 100 | B3 || 10 74.00m: JT, 60°, Sm, PI, Cn
LT L 1+
- . _
I 1+
— -
o7 1+
: T+ -
L 75; + 74.90m: ...Material becomes moderately strong
I T -
o [ B 75.15m: Unweathered, light grey and dark grey, aphanitic
er 4 + DACITE, moderately strong. Highly fractured with multiple 100 | 79| | 10
B 1 ] insipient fractures joints (moderate to high tensile strength),
0 B — closely to very closely spaced joints, preferred orientation 50
« r 4 + to 80 degrees, white mineral crystalizing along defects.
96 1 m
- 1+
— 76— -+ <D:
L | a
L 1 +
r T+ - uw 76.30m: JT, 80°, Sm, PI, Cn
| 1 +
I "
(2]
95 i
2l + 100]| o | o
| T |
B 7 + 77.00m: JT, 75°, Ro, PI, 3 x Joint set
i 1.
r 4 +
L s B 77.40m: Slightly weathered, light brown and light grey, I
L 1 + aphanitic and porphyritic DACITE, moderately strong. Very X o
o4 | closely jointed, preferred orientation 50 to 80 degrees, Iron ;;ggm jl ggg Eo' E: xn Eeg
L B u oxide staining along defects. Incipient fractures steeply -ozm: J1, » RO, Fl, Vnire
L 1 + dipping high tensile strength. Infilled with white mineral
§ L 7o) 4 [TAURIKURA GROUP DACITE - SLIGHTLY WEATHERED]. 100 | 58 | bo 77.97m: JT, 60°, Ro, Pl, Vn FeO
N 1 + 78.12-78.25m: JT, 65°, Ro, PI, Vn White
< | b mineral, 3 x Joint set
| 1 o 78.25m: JT, 50°, Ro, Un, Cg Silt, gravel and
| 1 + white mineral
T . 4 78.48m: JT, 20°, Slk, PI, Vn white and pink
— b - mineral
s 1+ sw 78.65-78.82m: JT, 55°, Sm, PI, Vn White
o | R mineral, 4 x Joint set
: - -
<] E 100 0o | O
Tr 79- +
B oA
L 1+ . .
L 79.34m: JT, 65°, Sm, PI, Cn
T -+
o | 7+ 79.50m: JT, 50°, Ro, Un, Sn FeO
g Loy 1 100 0| 0 79.62m: JT, 65°, Sm, PI, Vn White mineral
T -4
N B 1 + 79.80m: JT, 80°, Sm, Un, Vn White mineral
L 1
Remarks: Water Level Readings:

DateTime

Hole Depth Water Level
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Level 17, Aon Centre, 21/29 Customs Street West, Auckland
Central, Auckland 1010

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: 2545 State Highway 1, Brynderwyn

Project Reference: Aurecon WSP JV

BH2B_1157

Sheet 11 of 13

Shear Vane (IBHSV + ISHSV) Serial No. 3331, calibration constant 1.693.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 72mm.

2. One vibrating wire piezometer was installed on 6/11/2025. BH2B_1157_PZ01 was installed at 80.5m bgl, Serial No. P252879.

3. Falling/rising head testing undertaken with data logger at borehole depth 17m on 24/10/2025. Second falling/rising head testing undertaken with data
logger at borehole depth 49.50m on 29/10/2025. Third falling/rising head testing undertaken with data logger at borehole depth 85.0m on 03/11/2025.
4. ISHSV = In-situ hand shear vane, IBHSV = in barrel hand shear vane.

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 23/10/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1728432.37 Date completed: 06/11/2025 Input: B.Fleetwood
Equipment: Fraste SRS Northing: 6002570.22 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 171.6715m (NZVD2016) | Azimuth: N/A Verified: A.George
%) 2 -~
X = w g s (P 2o 8
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218 |«e Elg o 8 E) oo SIERBEIEE STRATIGRAPHY g
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z Wz &l 5 < =9 °1819| " ADDITIONAL NOTES <
) alo© 5 3 oy o
= - Igf’)gwg"’ z
S2S0654
L ) 80.05-80.60m: JT, 60-70°, Sm, Un, Vn White
- 1+ mineral, 6 x Joint set
3 r E
gr 1+ 100 [[20 | ©
3 - - =
91 1+
r 1 sw ]
o - H
S N L 81.04m: JT, 70°, Ro, PI, Sn FeO
L F - H
Sl ] 100 | 46 | o
g1 g
| - ©
= 1+ 81.55-81.80m: JT, 50-80°, Ro, PI, Sn FeO, 3 x
-90 | 4 81.60m: Slightly weathered, dark grey, brown and dark Joint set
L T - orange (iron stained patches), aphanitic and porphyritic | X o
L 1 DACITE, moderately strong. Highly fractured with multiple 531:8?'8%'10"" JT, 60°, Ro, P, Sn FeO, 3 x
L g - 4 insipient joints throughout, preferred orientation 50 to 80 oint se
L degrees, Iron oxide staining along defects. Unweathered grey
B L T+ - DACITE zones throughout.
gl T 7 100 | 47 || 14
[ T +
r + - A
-89 1+
L T - H
i 83— +
| T - H 83.13-83.16m: JT, 50°, Ro, PI, Sn FeO, 2 x
| 1 + Joint set
8 | 7 100 Il 14 |15 83.20-83.31m: JT, 65°, Ro, PI, Sn FeO, 2 x
I | T - H Joint set
© 1 83.41-83.48m: JT, 33°, Ro, PI, Sn FeO
N = 1 + -
,_88 R
—1 1 + 83.85m: JT, 60°, Ro, PI, Sn FeO
i 84— + 2
L j a
L 1+
- | T 7 84.33-84.90m: JT, 30°, Sm, PI, Vn FeO stain
% | T + 100 | 48 | |26 and white mineral, 8 x Joint set
r + - H
87 1+
B 1 SwW
o F - H
i 85— +
B T
r 4 +
L 100 [ 100 | ©
L T -
L i + .
g6 85.63m: JT, 60°, Ro, PI, Sn FeO
| T + 85.72-85.90m: JT, 70°, Sm, PI, Sn FeO, 2 x
| 1 + Joint set
i 86— - 86.00m: JT, 60°, Ro, PI, Vn FeO stain and
I jl white mineral
B g 86.03m: JT, 72°, Ro, Un, Sn FeO
o + - 4 86.18m: JT, 70°, Ro, PI, Cn
S8t 1+ 100271 0 86.32m: JT, 50°, Ro, Un, Sn FeO
N ’ -
r + - H
-85 1+
L T - H .
86.92m: JT, 80°, Ro, Un, Sn FeO
— 874 +
B T4
| + 87.23m: JT, 70°, Ro, PI, Sn FeO
15} : T -
% L 7 + 87.53m: JT, 55°, Sm, PI, Vn Black mineral and
| as 1 FeO
L T 100 | B3 ||20
| T o 87.82m: JT, 50°, Sm, Un, Sn FeO
=3 b
0] L L
Remarks: Water Level Readings:

DateTime

Hole Depth Water Level
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o 1+
gr + -4 .
L 88.32m: JT, 60°, Sm, Un, Sn FeO
L 1 +
— 1. H
83 i
gl ] +
gt T - 100 | (25 | |23
i 89— +
T -
I i - SW L
o - 1 + 89.27-89.33m: JT, 70°, Ro, PI, Vn waxy
«@ - 1.4 greenish white mineral , 4 x joint set
+ _ 89.40m: JT, 70°, Ro, PI, Sn FeO
L i + .
82 E
r i 89.77-89.96m: JT, 70°, Ro, Un, Vn waxy
8 r 1+ - 100 | Bo |[17 greenish white mineral and FeO stain, 4 x
Tt 90—+ - H o o ) . . Joint set
L | 90.00m: ...Ubiquitous incipient fractures/healed iron stained silt 90.00-90.17m: VE, 70-90°, Un, waxy greenish
L | ST infilled joints with low tensile strength. Breaking under white mineral and FeO stain, Vein 30 mm,
L | — moderate hand pressure. possible alteration zone
L 90.22m: JT, 75°, Sm, PI, Vn waxy greenish
L | T | o [90.40m: Slightly weathered/altered dark orange brown, iron white mineral and FeO stain
L S g mineralised DACITE, strong. Closely spaced incipient 90.25-90.48m: JT, 60°, Sm, PI, Vn waxy
1-81 fractures with high tensile strength. Moderately widely spaced H greenish white mineral and FeO stain
L 1+ - joints, preferred orientation 50-60 degrees. Iron oxide coating. 90.28m: JT, 55°, Sm, PI, Sn FeO
L | S 90.65m: JT, 40°, Sm, PI, Sn FeO
o [ 914+
(el i 100 | 5B | (24
T - -
r 4 +
B + -
r - S L
3 4 +
80 1 m
+ 1 +
- L | | 91.94m: JT, 60°, Ro, PI, Vn waxy greenish
@ L 92 white mineral and FeO stain
o 1 +
g H I 2.55m: Slightly weathered and slightly hydrothermally 100 | 23 [[17
L | altered (chlorite alteration), light greenish grey and pale pink,
L + - aphanitic DACITE, moderately strong. Ubiquitous incipient
L I — fractures (high tensile strength) throughout, preferred —
79 ] orientation 50 to 60 degrees, waxy white and pale green
L 1+ minerals along defects.
L + -4 3.05m: Slightly weathered and hydrothermally altered sw
| 7 (chlorite alteration), dark grey and dark orange, aphanitic and
L 93+ + porphyritic DACITE, moderately strong. Ubiquitous incipient }— [
| T+ - 4 fractures (high tensile strength) throughout, preferred
| 7 + . orientation 50 to 60 degrees, waxy white and pale green sw
— | 7 minerals along defects.
| T - H /93.50m: Slightly weathered and moderately hydrothermally
- altered (chlorite alteration), pale green, dark grey and dark | 93.50-93.74m: VE, 70-90 °, Un, waxy greenish
;78 1T - | orange, aphanitic DACITE, strong. Ubiquitous incipient white mineral and FeO stain, Possible
Sl T -H < | fractures (high tensile strength) throughout. 100 | 57 | bo alteration zone
T | 1 + . o 4.40m: Slightly weathered and moderately hydrothermally
1 Itered, dark grey and pale greenish brown, metamorphosed sSW
B 94— - H MUDSTONE, moderately strong. Tectonically deformed and
B TR sheared, moderately degraded, angular to sub-angular clasts
B E up to 50 mm [NORTHLAND ALLOCHTON - MELANGE . o .
- + - 4 | MATRIX - CONTACT METAMORPHISM]. L] 9‘:1:?5’“: JT. ?0 . dR?:' %”* ts’.‘ waxy greenish
B 4.70m: Unweathered, dark bluish grey, metamorphosed — white mineral and et stain
— 44 A MUDSTONE, calcareous SILTSTONE and SANDSTONE with
~ r 1A A a mélange matrix, moderately strong, tectonically deformed. sw
© =77 B Sub-angular to sub-rounded clasts, clasts up to 40 mm. —
r fpagya 5.00m: Unweathered, dark bluish grey, metamorphosed
- 1A A MUDSTONE, moderately strong, tectonically deformed, no uw
r 95 preferred orientation, extremely closely spaced to closely —
r 4 spaced incipient fractures. uw
© [ <§( 5.25m: Unweathered, dark and light greenish grey,
g + | Z [ metamorphosed MUDSTONE, moderately strong. Preserved [ 100 | 100 | 100
- fabric of a pervasively sheared mudstone, siltstone and
- ] limestone with a mélange matrix. Tectonically deformed,
+ i hydrothermally altered, sub-angular to sub-rounded clasts of
76 i mudstone, siltstone and limestone, clasts up to 100 mm. uw
- | Rock is primarily intact, with moderately widely spaced to
H i closely spaced joints, dipping 40-50 degrees. Melange fabric
L dipping 10-20 degrees.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 72mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 6/11/2025. BH2B_1157_PZ01 was installed at 80.5m bgl, Serial No. P252879.
3. Falling/rising head testing undertaken with data logger at borehole depth 17m on 24/10/2025. Second falling/rising head testing undertaken with data
logger at borehole depth 49.50m on 29/10/2025. Third falling/rising head testing undertaken with data logger at borehole depth 85.0m on 03/11/2025.
4. ISHSV = In-situ hand shear vane, IBHSV = in barrel hand shear vane.
Shear Vane (IBHSV + ISHSV) Serial No. 3331, calibration constant 1.693.
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Shear Vane (IBHSV + ISHSV) Serial No. 3331, calibration constant 1.693.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 72mm.

2. One vibrating wire piezometer was installed on 6/11/2025. BH2B_1157_PZ01 was installed at 80.5m bgl, Serial No. P252879.

3. Falling/rising head testing undertaken with data logger at borehole depth 17m on 24/10/2025. Second falling/rising head testing undertaken with data
logger at borehole depth 49.50m on 29/10/2025. Third falling/rising head testing undertaken with data logger at borehole depth 85.0m on 03/11/2025.
4. ISHSV = In-situ hand shear vane, IBHSV = in barrel hand shear vane.

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 23/10/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1728432.37 Date completed: 06/11/2025 Input: B.Fleetwood
Equipment: Fraste SRS Northing: 6002570.22 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 171.6715m (NZVD2016) | Azimuth: N/A Verified: A.George
%) 2 -~
x = w a 3 (2 20 g
a ] 2 ~| ~ = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
ol s wl G = = <o Flo|x E o
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
S - i 96.18m: VE, 70°, Calcite, Fracture Zone, 250
I mm.
: b 96.42m: JT, 50°, Ro, Un, Vn Silt
N
2+ 100 | 81|| 40 96.73m: JT, 15°, Sm, PI, Vn
I
F I 96.87m: Fracture Zone, recovered as 80 mm of
F 97 fine gravel
~ R 97.18m: JT, 30°, Sm, PI, Cn
: T 97.42m: JT, 60°, Ro, PI, Cn Calcite, 3 x Joint
— | T B set
74 i
B L
L ] 97.80m: ...Whitish green alteration, strong tectonic fabric 97.85m: JT, 70°, Sm, PI, Cn
o [ 98— dipping 30 degrees. Hydrothermal alteration. uw 98.00-98.20m: SZ, Recovered as brittle, no
g i g 100 | 23 |17 intact mudstone, pervasively sheared low
B . . . . . tensile strength incipient fractures. upper and
L ] 95.2pm. ...Whitish green alteration, strong tectonic fabric lower contact dipping 50 - 60 degrees.
L ] dipping 30 degrees. Hydrothermal alteration. 98.20m: JT. 65°. Ro. Un. Vn
B 98.40m: JT, 75°, Sm, PI, Cg Silt
173 i
L i E 99.10m: JT, 30°, Sm, PI, Cn
o b ] 99.25m: JT, 55°, Sm, PI, Vn Calcite
gL i 100 | 56 |[18
H ; <§( 99.45m: BPJT, 60°, Sm, PI, Vn Calcite
- P4 99.56m: JT, 50°, Sm, PI, Vn Calcite
72 i
L 100 [ 100.00m: Unweathered, light grey, IMPURE LIMESTONE and
- | SHEARED MUDSTONE, metamorphosed, moderately 100.18m: JT. 50°. Ro. PI. Cn
L 1 strong, tectonically deformed; extremely closely spaced to : Ty
L | ‘ closely spaced joints typically dipping 30 degrees, joint uw
L surfaces coated with silt and calcite, pervasively sheared
L ] throughout. On recovery, material generally intact however
3 o 71 7 ‘ breaks down with handling NORTHLAND ALLOCHTHON
gL MELANGE BLOCK - METAMORPHOSED]. ] 100 | 90 || 70
T | 1 100.75m: Unweathered, pervasively sheared MUDSTONE,
| weakly metamorphosed, weak, slightly tectonically deformed.
| 101 Moderately to extremely closely spaced incipient fractures.
| 7 Joint surface healed with calcite and infilled with silt. Core
| b breaks on handling NORTHLAND ALLOCHTHON
| 1 MELANGE MATRIX - WEAKLY METAMORPHOSED].
| T 101.42m: JT, 70°, Ro, PI, Vn Silt
70 ]
r J uw
i 102—————|
BN |
gL 100 | 100 | 100
I
© B —
@ r 4
69 b
: 103 i Terminated at 103.00 m. Target depth.
68 ]
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157_BOX001_0m-2.45m

BH2B_1157_BOX002_2.45m-6.85m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157_BOX003_6.85m-10.5m

BH2B_1157_BOX004_10.5m-14.2m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157 BOX005_14.2m-17.9m

BH2B_1157_BOX006_17.9m-21.45m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157_BOX007_21.45m-24.6m

BH2B_1157_BOX008_24.6m-28m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157_BOX009_28m-30.85m

BH2B_1157_BOX010_30.85m-33.85m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157 BOX011_33.85m-36.97m

BH2B_1157_BOX012_36.97m-39.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157_BOX013_39.95m-42.8m

BH2B_1157_BOX014_42.8m-45.7m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157 BOX015_45.7m-48.8m

BH2B_1157_BOX016_48.8m-51.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157 BOX017_51.6m-54.35m

BH2B_1157_BOX018_54.35m-57m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157 BOX019_57m-59.8m

BH2B_1157_BOX020_59.8m-62.75m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157 BOX021_62.75m-65.55m

BH2B_1157_BOX022_65.55m-68.4m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157 BOX023_68.4m-71.2m

BH2B_1157_BOX024_71.2m-74.17m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157_BOX025_74.17m-76.9m

BH2B_1157_BOX026_76.9m-79.57m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157_BOX027_79.57m-82.1m

BH2B_1157_BOX028_82.1m-85m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157_BOX029_85m-87.9m

BH2B_1157_BOX030_87.9m-90.65m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157_BOX031_90.65m-93.32m

BH2B_1157_BOX032_93.32m-96.35m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157 BOX033_96.35m-99.15m

BH2B_1157_BOX034_99.15m-102.12m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1157
Photographed By: BF Date Photographed: 23/10/2025-14/12/2025

BH2B_1157 BOX035_102.12m-103m



Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 4, 2395E State Highway 1, Brynderwyn

BH2B_1159

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 12|
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 11-11-2025 Logged: I. Mans/A. Pola
Method: Rotary Core Wireline Easting: 1728408.71mE, Date Completed: 27-11-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6002119.94mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Pro-Drill (Auck) Ltd Ground level: 88.26m Azimuth: N/A Verified:  C. Parkes
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SIS |E 2|20 8 £l 88 |g|g|g]| &9 STRATIGRAPHY E2
wliE | Elzo|o MATERIAL DESCRIPTION £| 2f |Z|2|g]| & DEFECT DESCRIPTION Jx
Xlw|= o § - (o i =3 olo|9g| ADDITIONAL NOTES &)
Ols | w|o w ] sz F|lo|x L«
o a o 2| of o @ ®
222888 z
| SILT, some clay, trace rootlets and gravel; brown
88 ] mixed light grey and brownish pink. Very stiff, moist,
B ] low plasticity. Rootlets, 2mm; gravel, fine to medium,
1 subrounded to subangular, slightly weathered
E limestone [FILL (UNDIFFERENTIATED)].
] 05m SV
BH SV
<l 17263kPa | 400 | . | .
'S -
1]
4 1m SV
L 87 1 130/49kPa
7 15m sv
= " - " i BH SV
s | Silty fine SAND; light brownish grey mottled orange, 79/35kPa o7 | - -
speckled black. Loose, moist, poorly graded 15m SPT
| [COMPLETELY WEATHERED DACITE]. a2
| 86
[s2]
e} o5l - | -
|| T
I 2.75m - 3.50m: Highly weathered; extremely weak. Breaks
down to silty fine SAND; medium dense.
3.00m - 3.45m: Brownish orange. 3m SPT
- 2,5//4,5,4, 4
o | g5 N= 17 a7 | - | -
@ g cw
o
[s2]
g 8s5(| - | -
I
~ | 84
4.35m - 4.50m: CORE LOSS (150mm).
45m SPT
3,2111,22,4
Y N=9 (| - | -
% b
Fo - - - 100 - | -
Highly weathered, light greyish brown DACITE;
83 extremely weak. Breaks down to silty fine SAND;
B dense, moist, poorly graded.
- 5.15m - 5.90m: Closely spaced closed joints, dip 65-75°,
g MnO/FeO coated. 100 | - -
6m SPT
= 5,6//8, 11, 11,
12 - -
% - 82 N= 42 %
z HW
o
8 B a7 R R : —680m: JT,70°,RG ,PL, MnOFeO vnr
- I
| 81 7.15m - 7.25m: CORE LOSS (100mm).
g o | - | -
T 7.40m - 7.50m: CORE LOSS (100mm).
— 7.50m: Breaks down to silty fine SAND; very dense. s, 77//51'2 1S:T18
o 6 100 | - -
@ F for 25mm N =
—— 50+
[ O o] - - R
REMARKS Vater Level Readings:

200mm.

2. One vibrating wire piezometer was installed on 27/11/2025. BH2B_1159_PZ01 was installed at 28m bgl, Serial No. 378263.
3. Falling/rising head testing undertaken with data logger at borehole depth 19.5m on 11/11/2025 and 59.9m on 24/11/2025.
4. Shear Vane Serial No. 3352, calibration constant 1.750.
5. Drilling paused between 13/11/2025 and 24/11/2025.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 150mm and vertical accuracy +/-

DateTime

Hole Depth (m) |Water Level (m)




Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland
Central, Auckland 1010

Client: New Zealand Transport Agency
Project:  Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 4, 2395E State Highway 1, Brynderwyn

Project Reference: ~ Aurecon WSP JV

BH2B_1159

Sheet 2 of 12

BOREHOLE INFORMATION

Method: Rotary Core Wireline
Equipment: Fraste SRS
Contractor:  Pro-Drill (Auck) Ltd

CO-ORDINATES: NZTM2000 Date Started: 11-11-2025
Easting: 1728408.71mE, Date Completed: 27-11-2025
Northing: 6002119.94mN, Inclination: 90

Ground level: 88.26m Azimuth: N/A

Logged: |.Mans/A. Pola
Input: I. Mans
Reviewed: F. Monteith
Verified:  C. Parkes

CORE BOX
METHOD
R.L. (m)

DEPTH (m)
GRAPHIC

LOG

GEO CODE

MATERIAL DESCRIPTION

FRACTURE
LOG

Weathering
SAMPLES &
FIELD TESTS

TCR(%)
SCR(%)
RQD(%)

W
ws
Mws
cs
ves
ECS

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

INSTALLATION/
BACKEFILL

HQ3
I
<
<
<

SPT

HQ3
<
<

HQ3 | SPT | HQ3 |
< . <
< <
<<
DAH

| SC | HQ3 |
<
<

HQ3
<
<
<

Vv [CONT] Highly weathered, light greyish brown
Iy v DACITE; extremely weak. Breaks down to silty fine
Jv v SAND; dense, moist, poorly graded.

| ! o v Y 8.90m - 9.00m: CORE LOSS (100mm).

LRV 11.50m - 12.30m: Moderately weathered; very weak.

mm

o0 - | -

9m SPT
3,4/14,4,5, 7
N= 20 00| - | -

) - -

85 - -

10.5m SPT
6,717,910,
13 100 | - -

N= 39
HW

] - | -
ves

12m SPT

6,11//25, 25 - - -

for 55mm N =
50+

oaf - | -

13.5m SPT
3,6//17,25, 8

very weak.

DAM

L 73

sC

1 Moderately weathered, light greyish brown DACITE; [~ for 25mm N =

50+

100 | 6 2

88 || 88|l 88
Mw

15m SPT
4,9/112,14, 12,
12 - - -
N= 50

b CORE LOSS 15.45-15.73m (280mm). SPT
1 1 disturbance on inferred weaker material.

HQ3

DAH

Highly weathered, light brown DACITE; extremely
weak. Breaks down to silty fine SAND; very dense.

8.10-8.18m: VN, 45°-55° , UN , soft white
mineral, 2mm , x5
8.18m: JT,55° , MnO and soft white mineral, 2

11.00-11.35m: JT, 60° 65°, RG , PL, soft white
mineral 2mm, FeO vnr, discoloured orange, x8

11.50-11.65m: JT, 60° 65°, PL, soft white
7mineral 2mm, FeO/MnO vnr , x6

—12.40m: JT, 65°, RG ,PL , MnO ctg

= —12.65m: JT, 60°, RG ,PL , MnO ctg

—13.91m: JT, 70°, RG , PL , MnO/FeO ctg
14.00-14.20m: VN, 60° , PL, soft whitish orange
7mineral‘ 10mm, x2

—14.45m: JT, 70°, RG , PL , MnO/FeO ctg

REMARKS:

200mm.

4. Shear Vane Serial No. 3352, calibration constant 1.750.
5. Drilling paused between 13/11/2025 and 24/11/2025.

Vater Level Readings:
DateTime

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 150mm and vertical accuracy +/-

2. One vibrating wire piezometer was installed on 27/11/2025. BH2B_1159_PZ01 was installed at 28m bgl, Serial No. 378263.
3. Falling/rising head testing undertaken with data logger at borehole depth 19.5m on 11/11/2025 and 59.9m on 24/11/2025.

Hole Depth (m) |Water Level (m)




Client: New Zealand Transport Agency
Project:  Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 4, 2395E State Highway 1, Brynderwyn

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

BH2B_1159

3. Falling/rising head testing undertaken with data logger at borehole depth 19.5m on 11/11/2025 and 59.9m on 24/11/2025.
l4. Shear Vane Serial No. 3352, calibration constant 1.750.
5. Drilling paused between 13/11/2025 and 24/11/2025.

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 3 of 12|
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 11-11-2025 Logged: I. Mans/A. Pola
Method: Rotary Core Wireline Easting: 1728408.71mE, Date Completed: 27-11-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6002119.94mN, Inclination: 90 Reviewed: F. Monteith
Contractor: Pro-Drill (Auck) Ltd Ground level: 88.26m Azimuth: N/A Verified:  C. Parkes

w =
['4 4
X —_ E o w o o3 ﬂ =) S
o|a £ a ] n " =|lzslz| F =d
m| O é r|Zo |9 g W w EEREES [3) 9 STRATIGRAPHY <
w E = as|o MATERIAL DESCRIPTION < i E ¥ | |a &t DEFECT DESCRIPTION = 5
ol w . O é - (o S =3 olo|9g| ADDITIONAL NOTES <g
O|ls | Ww|o w ] o Flo|x o
o o (G} 2| a2 n®
w B2ga8y 4
2288Q =
[SF % | [CONT] Highly weathered, light brown DACITE; 6 ol o Wws
I 1 ’ i, i haladH 2 : i
1 5, T 21 extremely weak. Breaks down to silty fine SAND; very oo JT 807 RG L soft white
e} VoV [ : ’
g T dense. 10| o | o :
Tty Moderately weathered, light brownish grey DACITE; :
Ty’ very weak.Very closely spaced to closely spaced :
™oV W ae . A ° .
voww curvilinear joints, dipping 70-80°, MnO and FeO H 16.70-17.00m: JT, 70°,RG , PL , soft white
) L ERRRaY CS| i | and FeOMnO ctg , x4
g - ] V\JVVV\/ Coated_ 100 o7 0 ' mineral an e nO ctg , x
i 16.17m - 16.80m: Recovered as angular fragments up to H
171 Vvvvvv 70mm, broken along sub vertical joints. H 17.05-17.30m: DB , regpve(ed as subangular
1 NoW A H gravel up to 20mm, drilling induced breakage of
Ty B subvertical joints?
71 Fr 16.95m - 17.00m: Highly weathered; extremely weak. H ) s 80° RG o
© B LoNeY Breaks down to fine to medium SAND, some silt; dense. lg 30-17.50m: JT, 75° 80°, RG , PL, MnO ctg,
MoV
© ]
3 TForon 100 |[23 | o
T \t’v\.’v\/V
T 17.55m - 17.65m: Brecciated? zone; extremely weak. 17.65-17.80m: JT, 65° 80°, RG, PL, MnO ctg ,
10 Recovered as silty fine sand with some fine to medium x5
I E L’\,VV:V gravel, subangular.
| Iv'e
18] V:v:v: 17.90m - 18.02m: CORE LOSS (120mm). 18.02-18.10m: JT, 70° 80°, RG , PL, MnOFeO
Ivev ctg x4
VoV VCs
70 R S 18.25-18.83m: JT, 75° 85°, RG , PL, MnOFeO
B LV ctg ,x9
e VoY g,
g | AN 89fll10] o
NEAD
gV ¥ W
| 4 vvvvvv
B V\IVVV\I
- e 18.83-19.00m: DB , recovered as angular
— oy fragments up to 50mm, drilling induced breakage
1 VVV\,V\, of subvertical joints
19 v 19.00m: JT, 45°, RG , PL , MnO ctg
© LYY —19.10m: JT, 70°, RG ,PL , MnO ctg
% 69 10 %440 719. 15-19.35m: JT, 75°,RG ,PL ,MnO ctg , x4
1 \\;V:\/:\f
1 Vv vvv 19.40m: ~20% water loss observed during run
— S vv
vy 19.50m - 19.66m: CORE LOSS (160mm). from 18.83m fo 19.50m
T 19.66-19.86m: JT, 75°90°, RG , UN, MnO ctg,
| T 19.66m: Colour change to greyish brown. x2
TV v v
3 Tl 19.92m: JT, 70°, RG , PL , MnO ct
~ % 20PN w s1|| 51 || 14 [— 19.92m: JT, 70°, RG , PL , MnO ctg
A E
| 68 Ty 20.18m - 20.33m: Recovered as silty fine SAND; dense.
Tv. v v
— VoY
J s 20.38m - 20.66m: Slightly weathered, bluish grey DACITE;
TR moderately strong. Weathering is joint controlled.
© TV v | 20.66m: JT, 65°, RG ,PL, FeO, 3mm,
% ] Vvvvvv 80 0 16 discoloured orange 5mm
i 1 v: v:v: 20.75m - 20.88m: Highly weathered; extremely weak. \ﬁizsfe.f‘m75°‘ RG,PL, FeOctg, discoloured
Tw v v Recovered as silty fine SAND; dense. 9
VAL - o
1 T 20.88m - 21.00m: CORE LOSS (120mm). 21.0021.20m: JT, 85 ,RG , N, MnO ctg
1 Vvvvvv
| 67 e S
|| TS~ | 21.37m: WN, 15°,RG, PL, hard white mineral,
8 1 vvvvvv 100 | 5 24 non reactive
I VY >21‘43-21.60m: JT, 70°,RG ,UN, MnO/FeO ctg
AL CNEEAR
i pien 21.58m - 21.68m: Highly weathered; extremely weak.
L 1 Mo Recovered as silty fine to medium SAND; very dense.
e 21.90-22.30m: JT, 75° 85°, RG, PL, soft white
2| VVVVVV mineral, 2mm , discoloured orange 3mm
V\JV W
o) L e
% | 66 1 V:Viv\v/ 93 || o 0
fi s 22.30m - 22.50m: Extremely weak. Recovered as silty fine to
Lo medium SAND; very dense.
p ;v:v:v 22.50m - 23.80m: Streaked orange.
® vy
- ] VVVVVV
¥ vy
E V\JVVVV
284 vy
MoV
@ P —23.13m: JT, 20°, SM, PL, MnO ctg
v W i i i i
a5 Fovivv 100 | 3 Jf 79 23.20-23.70m: JT, 75° 85°, RG , PL, MnOFeO
B L AR ctg , discoloured orange 5mm, x6
VoW
¥V VY
=1 :\IVVV\I
b VVVVV
] VVV o 23.70m: JT, 65°, RG ,PL , MnO/FeO ctg ,
- VVVV discoloured orange 3-5mm
= Jinne | 23.85m JT, 65°, RG ,PL , MnO/FeO ctg ,
g ) L VARV 100 F3 0 discoloured orange 3-5mm
v vV
REMARKS Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
;bgsﬁdmates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 150mm and vertical accuracy +/- 11-11-2025 16:25:00 19.50 7.05
2. One vibrating wire piezometer was installed on 27/11/2025. BH2B_1159_PZ01 was installed at 28m bgl, Serial No. 378263. 12-11-2025 07:50:00 | 19.50 | 7.15




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 59
Location: Zone 4, 2395E State Highway 1, Brynderwyn -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 4 of 12|
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 11-11-2025 Logged: I. Mans/A. Pola
Method: Rotary Core Wireline Easting: 1728408.71mE, Date Completed: 27-11-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6002119.94mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Pro-Drill (Auck) Ltd Ground level: 88.26m Azimuth: N/A Verified:  C. Parkes
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Furay [CONT] Moderately weathered, light brownish grey + [ 24-00m: JT, 65% RG , PL, MnO/FeOQ ctg,
VoMY N : discoloured orange 3-5mm
© 6s TN DACITE; very weak.Very closely spaced to closely | )24.10-25.40m: JT, 80° 90°, RG , PL, soft white
|| B TR spaced curvilinear joints, dipping 70-80°, MnO and : mineral, 2mm, and MnOFeO ctg
R FeO coated. H
Vow oW .
N AL EAR .
o :
gL Toviy 97 | 88| s H
= TN :
B VVVVVV E
e A o H
T Cv :v:v E
| 63 1 Y, :
Tov v H
fv v cs| ¢
e H 25.50-26.10m: JT, 80° 90°, RG , UN , soft
Vv vvvv H yellowish white mineral, Tmm, and MnOFeO ctg
L 25.60m: Streaked orange, speckled black. H X
o k 1wy H 25.80-25.88m: JT, 45°,RG , PL , soft yellowish
°|l g L Vov 100 | 64 0 H white mineral, 1mm, and MnOfFeO ctg , branch
Vo ST
I 4 Vo H off subvertical joints, x3
26V
| Vvvvvv ;
1 Fioy ' 26.25-26.80m: JT, 75°90°, RG, UN, soft
| 62 R H yellowish white mineral, 3nm, and MnOFeO ctg
T H . X3
© 4 H
g Yy 92 s | o :
I T Vvvvvv H 26.55m: JT, 20°, RG , PL, MnO ctg , discoloured
TV v H orange 3mm, branch off subvertical joints
VoV Y .
—T B :
T v
27 VV \4’\/\/V
VoV Y
o | Wy MpVS
3 L et Vvvvv\: 100 | 100 | 75 + 1 —=27.25m: JT, 35°, RG ,PL, MnO/FeO ctg
T T v H
1 VV Vv\fv ' H 27.50-28.20m: JT, 70°,RG , PL , soft yellowish
-1 VVVVV H white mineral, 4mm, and MnOFeO ctg ,
4 VV VVVV H discoloured orange 8mm, x2
L H
— s H
] v: v:\/: g MW :
7PV 5 i
f5e) H
<] Tl 100 | 93 o :
I i vv vvvv i
L 60 B '
VoW i
Tl : 28.50-28.55m: JT, 60°,RG , PL , soft yellowish
— R H white mineral, 1mm, and MnOFeO ctg ,
e q vvvvvv H 7discoloured orange 10mm, x2
il H 28.60-28.90m: JT, 70° 90°, RG , UN , soft
- NV H yellowish white mineral, 5mm, and MnOFeO ctg
1 \,V VV\,V H , discoloured orange 5mm, x2
vy H
P 20 M H
[¢] NG L 100 | 91 6 H
T Tty H 29.20-20.40m: JT, 65° 75°, RG , PL, soft
59 SR H yellowish white mineral/MnOFeO ctg ,
B i VVVVVV H 7disco|oured orange 5mm, x2
B | :_V VV\\;V E
45N H
— 4 vvvvv H
i B H 29.70-29.95m: VN, 20°,RG , PL, hard white
- vvvvvv cs| : mineral 4mm, FeO ctg , recovered open, x3
1 AL EAR ]
po] R o 29.90m: JT, 50°, RG , ST , FeO ctg
€ BV 100 [ 93 (1 0 i . 29.98-30.28m: VN, 75°,RG , PL , hard white
i Vvvvvv ' mineral 5mm, MnO/ FeO ctg , recovered open
58 1 ;v Y : . 3 i
- | [ + _30.30m: JT, 25°, SM, PL, FeO ctg, discoloured
— Vv vv vV H orange 3mm
T VV VVVV + [—30.43m: JT, 25°, SM ,PL, FeO ctg
v v + [\ 30.50m: VN, 65° , PL, soft yellowish white
) E A H mineral, 3mm
[e] ] Vv vv\/ 100 | 93 7 H 30.67-30.80m: JT, 50° 70°, RG , PL, MnOFeO
Tt fv v e H }c(g ,x3, cross cut with x3 JTs, 35°
iy i [~ 30.86-30.95m: JT, 45°,RG ,PL ,FeO ctg ,
= Tov v 30.86m - 30.95m: Highly weathered; extremely weak. altered, white, x3
R A Recovered as silty fine to medium SAND. Joint controlled. . : 31.09-31.30m: JT, 25° 45° RG , PL, soft
] vv VVVV : yellowish white mineral/MnOFeO ctg , altered,
Iv v : white, discoloured orange 10mm
57T PSS i |/ 31.3031.55m: JT, 57 70%, RG, PL, hard white
vvvvvv H mineral, 3mm , x4
52} Fovvw H
g Vv 100 | 90 ||| 11 : . ite mi
I VoV ' 31.60m: VN, 40° , PL, hard white mineral, 12mm
- - — 1 |, altered, white and discoloured orange above
] Slightly weathered, light brownish grey DACITE; [~ : and below
r ] 2 | moderately strong. Closely spaced joints, dipping 70- : 31.65-31.75m: JT, 45", RG , PL , soft yellowish
o ° swW i white mineral/MnO/FeO ctg , discoloured orange
. 90°, MnO and FeO coated. i : ™\ 8mm below, x2
REMARKS Water Level Readings:
DateTime Hole Depth (m) |Water Level (m)
;bgs‘%dmates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 150mm and vertical accuracy +/- 12-11-2025 16:10:00 30.30 7.10
2. One vibrating wire piezometer was installed on 27/11/2025. BH2B_1159_PZ01 was installed at 28m bgl, Serial No. 378263. 13-11-2025 07:30:00 | 30.30 | 7.10

3. Falling/rising head testing undertaken with data logger at borehole depth 19.5m on 11/11/2025 and 59.9m on 24/11/2025.
4. Shear Vane Serial No. 3352, calibration constant 1.750.
5. Drilling paused between 13/11/2025 and 24/11/2025.




Project:

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 4, 2395E State Highway 1, Brynderwyn

BH2B_1159

200mm.

l4. Shear Vane Serial No. 3352, calibration constant 1.750.
5. Drilling paused between 13/11/2025 and 24/11/2025.

2. One vibrating wire piezometer was installed on 27/11/2025. BH2B_1159_PZ01 was installed at 28m bgl, Serial No. 378263.
3. Falling/rising head testing undertaken with data logger at borehole depth 19.5m on 11/11/2025 and 59.9m on 24/11/2025.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 150mm and vertical accuracy +/-

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 5 of 12
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 11-11-2025 Logged: I. Mans/A. Pola
Method: Rotary Core Wireline Easting: 1728408.71mE, Date Completed: 27-11-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6002119.94mN, Inclination: 90 Reviewed: F. Monteith
Contractor: Pro-Drill (Auck) Ltd Ground level: 88.26m Azimuth: N/A Verified:  C. Parkes
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ol [CONT] Slightly weathered, light brownish grey PR ggrg:zﬁl's,rg;’,Jl;é??F"L'?,%éf?bélﬁa?/v?sﬁ‘a/ﬁﬁg
- 56 B i DACITE; moderately strong. Closely spaced joints, H mineral/MnOFeO ctg , altered, white 5 mm above
-lor {yv dipping 70-90°, MnO and FeO coated. 100 | o1 | 6 : 32.20m: JT, 75, RG ,UN ,MnO/FeO ctg ,
T VoA csl ! discoloured orange 3mm
Tovavey i | —32.45m: JT, 20°, RG ,PL, MnO/FeO ctg,
| 7 vvv W ' altered, yellowish white 5 mm
— T : 32.50m: JT, 65°, RG , PL , hard yellowish white
v vy ' mineral 2mm, and MnO/ FeO ctg
B 4 vV vV\.fv ' 32.80-33.00m: FZ , Angular fragments up to
VoW 25mm, MnOFeO coated. General dip is 35°
4 VVVVVV ECS cross cut with 75°
G BN 100 | 7o |47 33.00-33.10m: JT, 75 80°, RG , UN , FeO ctg
I 4 VV Meare 33.10m: JT, 35°, RG ,PL , FeOctg, altered,
T v v white 3 mm above and below
F 95 v 33.20m: Vein of hydrothermal breccia, 25mm thick, dip 40°. VCs | [°33.25:33.30m JT, 70°,RG ,UN, MnO/FeO ctg ,
G Hard, crystalline, white, discoloured dark orange. discoloured orange Smm above and below, x2
Tvv'y A\ 33.38m: JT, 10°, SM , PL, FeO ctg, altered,
— by (s . white 2 mm above and below
Eoiors ! 33.40-33.45m: JT, 45°, RG , PL , chlorite?
VoNoW H _\/MnO/FeO ctg , altered, white 5Smm below
o L TN ! 33.55m: JT, 60°, RG , PL, MnO/FeO ctg
- T : 33.60-34.17m: JT, 70°90°, RG , UN , MnOFeO
[se) TNy, ' ctg
g 3y 100] 95| o : 33.60m: JT, 35°, RG , PL, MnO/FeO ctg
VoV .
1 VVVVVV H 34.17m: JT, 35°, RG,PL, MnO/FeO ctg ,
54 1 VV VVVV H altered, white 2mm above and below
B Tvow ' 34.17-34.45m: JT, 75° 80°, RG , PL, MnOFeO
o : ctg
— vy : 34.45m; JT, 65°, SM, PL, soft yellowish white
s \’VVVVV ' mineral/MnOFeO ctg , altered, white 5 mm below
g T 1001 B3| 0 : 34.50m: JT, 35%, SM , PL, MnOFeO ctg ,
Ty ' altered, white and discoloured orange above and
fviv 34.75m: Weathering is joint controlled. Halos of brownish s below .
Vv . . A . L H 34.60m: JT, 75°, RG ,PL , FeO vnr
Ty v orange discoloration adjacent to joints penetrate into rock H ! . . .
35 v v 20-200 H 34.75m: JT, 20°, SM, UN,, soft yellowish white
|| o Vv mass 20-200mm. H mineral/FeO ctg
[se} Tv v v + [~35.10m: JT, 70°, RG ,UN , MnO/FeO ctg
s v 100 f 821 44 + [\ 35.15m: JT, 30°, SM,PL, MnOFeO ctg ,
B Pt H altered, white 8mm above
Iiviv'y : 35.40-35.55m: JT, 45°,RG , PL ,MnOFeO ctg ,
Vow v H x3
ovov oy '
VoV W .
— B H 35.60-35.85m: JT, 80°,RG ,UN , MnO/FeO ctg
4 VoV '
oy v '
i vv vvvv H 7
VoV .
Tl 5 H
By 2 sw + |—36.02m JT, 50°, RG , PL , MnO/FeO ctg
8 f e s 94 || 71 0 = 36.10-36.20m: JT, 40°, RG, PL , soft yellowish
I Joow oy white mineral, 3mm and MnOFeO ctg , x2
L 52 i ECS 36.20-36.37m: JT, 10° 40°, soft yellowish white
Vv VVVV mineral/FeO ctg , x4
o T v'v T\ 36.37-36.42m: CZ, 20° , recovered as silty fine to
v ot H coarse sand, minor fine gravel, angular
T v H 36.66-36.76m: VN, 75° , PL, hard white mineral,
4 \/VVVVV H 1-2mm , x6
o [ vy H 36.76-37.10m: JT, 65° 75°, RG , PL, MnOFeO
% L 100 [[23 | o H ctg , cross-cutting, X6
VoV v
37 vy '
¥ vy :
I SRR H
1 VAL .
I 51 VOV i |——37.25m: JT, 35°, RG , UN , white vnr
T : 37.30-37.66m: JT, 70°,RG , P, MnOFeO ctg ,
« Ty H discoloured orange 5mm, x2
g 4N 100 | 88| s :
Wov oW .
Thra 37.70-38.00m: JT, 65°, RG , PL , chlorite?
™ Vv i /FeOMnO ctg , altered, white 3mm above and
L | SR E below, x2
T ;
L A t | 38.05-38.38m: JT, 75 90°, RG , ST, MnO/FeO
i Vvvvvv H ctg ,x2
o Tvivlv cs| . 38.05m: JT, 40°, RG , PL , MnO/FeO ctg ,
% I 50 Y 100 [ 87 (| 47 H altered, white 3mm above
RSy H 38.32m: JT, 30°, RG, PL, MnO/FeO ctg
Ty v v : 38.40-38.60m: JT, 60°, RG , PL , FeO ctg ,x2,
-1 V\,VVVV H cross-cut with x3 JTs 20°
I o : 38.60-38.75m: JT, 75° 90°, RG , UN , MnOFeO
Iv v H ctg,x2
+ i : 38.75m: JT, 40°, SM , P, MnOFeO ctg
- ] H ) 3
- % ] V‘;vtv\vl 100 | 85| ks : 38.78-38.93m: JT, 55°,RG ,PL ,MnO ctg , x3
39 ;v Vv‘\jv :
4 o .
— b t [—39.15m: JT, 15°, SM ,PL, FeO vnr
| 49 Ty ovow '
Rt : 39.30-39.60m: JT, 75°,RG , PL, MnOfFeO vnr
v v H
VV \4‘\/\/V :
@ T '
g Lo 100 | 100 | 41 :
I Vv vvvv :
L 1 W '
Tvlu H
Wi ; 39.90m: JT, 30°, RG ,UN , MnO ct
Tovvw VCSI—‘m“‘ ,UN,MnO ctg
REMARKS Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)




Client: New Zealand Transport Agency

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Project:  Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 4, 2395E State Highway 1, Brynderwyn

BH2B_1159

200mm.

2. One vibrating wire piezometer was installed on 27/11/2025. BH2B_1159_PZ01 was installed at 28m bgl, Serial No. 378263.
3. Falling/rising head testing undertaken with data logger at borehole depth 19.5m on 11/11/2025 and 59.9m on 24/11/2025.
l4. Shear Vane Serial No. 3352, calibration constant 1.750.

5. Drilling paused between 13/11/2025 and 24/11/2025.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 150mm and vertical accuracy +/-

24-11

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 6 of 12|
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 11-11-2025 Logged: I. Mans/A. Pola
Method: Rotary Core Wireline Easting: 1728408.71mE, Date Completed: 27-11-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6002119.94mN, Inclination: 90 Reviewed: F. Monteith
Contractor: Pro-Drill (Auck) Ltd Ground level: 88.26m Azimuth: N/A Verified:  C. Parkes
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] [CONT] Slightly weathered, light brownish grey 39.95-40.37m. JT, 70" 8% RG_ PL, MnOFeO
[se) e vnr, x5, cross-cut with x3 JTs 35°
s g 48 ] DACITE; moderately strong. Closely spaced joints, 100 [ 100 | $1 ves
B 1 dipping 70-90°, MnO and FeO coated.
40.39-40.45m: VN, 70° , PL, hard white mineral,
i H 2mm, x5
4 H 40.45-40.70m: JT, 70°,RG , PL , hard white
] mineral, 2nm, MnOFeO ctg
1 H 40.70-41.34m: JT, 75° 90°, RG , UN, FeO ctg
se] 1 =] '
g 41+ S 100 [ 100 | |25 5
] cs| . 41.17-41.21m: JT, 25°,SM, PL, MnOFeO ctg ,
| 47 1 H altered, white 3mm below, x2
1 H 41.34-41.36m: JT, 45" ,RG ,PL,MnO ctg , x2
1 H 41.36-41.50m: VN, 40° 45°, PL, hard white
u E mineral 2mm , x4
© L T :
f3e) 1 — T :
% 42 CORE LOSS 41.92-42.44m (520mm). Drill bit 1o ] o]: :
1 blocked, unsuccessful recovery due to pulling rods to
| 46 1 clear out. : :
3 Oy Slightly weathered, light brownish grey DACITE; b 42.54m: JT, 50°, RG ,PL., FeO stained
19 moderately strong. Closely spaced joints, dipping 40- : 42.56m: JT, 40°, RG ,PL , FeO stained
1 o S '
L Ty 60°, MnO and FeO coated. Weathering is joint i | 42.80m: JT, 70° RG ,PL, MnO/FeO ctg
vvvvvv controlled. H discoloured orange 5mm
© 1 \ |—42.92m: JT, 40°, RG ,PL , FeO
% 43_] ;v :v\\iv 42.44m - 44.20m: Core breaking along sub-parallel incipient 94 | 85]]|19 CSl : m~42 982: JT‘ 40; RG ! PL‘ FZO :::
Py fractures, predominantly orientated 40° with moderate tensile 43,00-43.35m: JT, 75 ,RG ,UN , sulphur crystals
bvvy strength and minor yellowish stain (limonite?). : and MnO/ FeO ctg
- 45 ] :v:\/:\/ H 43.27m: JT, 40°, RG , PL , FeO stained
P s + |—43.40m: JT, 50°, RG , PL, FeO stained
. Vv vvvv H 43.50-43.90m: JT, 40°, SM, PL , FeO stained ,
1 vV vV\.fv ®
B V\IV\/V\/
o d VV vV\[V
J \;V Vvvv
[s2) 44 v N SwW i
] M 100 | 100 | Jo7 VCS | [—44.04m: JT, 40°, SM , PL, FeO stained
T Tl [ 44.10m: JT, 50°, RG ,PL, yellow fine sand
L oaa Fidy 44.15m: JT, 40°, RG , PL , FeO stained
R i 44.18m: JT, 50°, RG , PL , soft yellowish white
e I vovy mineral (sulphur) 3mm
Y 44.20-44.56m: JT, 40°,SM, PL, FeO stained ,
VVVVVV x4
Tvvw : 44.45m: JT, 60°, RG , ST , MnO/FeO vnr
L h ik VVVV H 44.56-44.58m: CZ , fine dacite gravel with some
1 VV VVVV ' _\silt, MnO stained
e : _\44. 74m: JT, 65°, RG , PL, FeO stained
45 Y : ‘\44‘ 84m: JT, 50°, RG , PL , MnO/FeO vnr
o] i O 100 | 100 | 90 ! M\\44.95m: JT, 50°, RG , PL, MnO/FeO vir
T I 2 H 45.05m: JT, 60°, RG , PL , MnO/FeO vnr
- 43 el S 3 H 45.16m: JT, 20°, RG , PL , yellowish white silty
e 45.30m - 45.40m: Iron oxide penetration 100mm from joint. H _\ig"gozmj]r 50" RG PL  MnOJFeO
eV : . m: N N N N N €0 vnr
TjY H 45.26m: JT, 75°, RG , PL , MnO/FeO vnr
S 50 i |R\45.55m: JT, 50°, RG , PL, MnOJFeO vr
— ke :,%gfm - 45.90m: Moderately weathered zone, very weak to ' 45.60-45.65m; DB , recovered as angular
o i A . H medlum to coarse gravel
1 v:v:v: E 45.81m: JT, 40°, RG , PL , yellowish green
[se] i stained
e] 461V, MY 100 [ 100 | 6 : _\ .
I A 46.00m - 46.20m: Incipient fractures, 70°, iron oxide stained. csl ¢ 45.85m: JT, 50°, RG , PL , FeO stained
T ov v H 45.96m: JT, 50°, RG , PL , MnO/FeO silty fine
2 ] VVVVVV H sand ctg
B 1555 i | \\6.05m uT, 60°, RG . PL , MnO/FeO sitty fine
Fv v 46.30m - 46.50m: Iron oxide penetration up to 30mm around H sand, 3mm
W fractures. H 46.10m: JT, 60°, RG , PL , MnO/FeO silty fine
vy v L N H sand some fine gravel, 3mm
1A 46.45m: Incipient fractures, 40°, very closely spaced. . 46.37m: JT, 60°, RG , PL , MnO/FeO silty fine
Fii H sand minor fine grave\ 10mm
N - fv v 46.70m - 46.90m: Iron oxide penetation, 20mm. 46.60m: JT, 60°, RG , PL , MnO/FeO ctg
= ooy + [T\46.63m: JT, 40°, RG , PL , FeO stained
247_Fv Y H 46.82m: JT, 40°, RG , PL , MnO/FeO ctg
Y H 46.83m: JT, 60°, RG , PL , MnO/FeO ctg
) 1 sy H
q N '
L v 100 [ 100 | e 5
| VVVV\IV :
T My H
'_ v . 47.60-48.05m: JT, 40°,RG , PL,
Vv vvvv MnO/ FeO/ yellowish green silty sand, 2mm , x9
- 1 VoV
4 VVVVVV VCS
- VV VV\IV
REMARKS Vater Level Readings:

DateTime
-2025 09:50:00

Hole Depth (m)
42.44

Water Level (m)
7.80




Client: New Zealand Transport Agency

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Project:  Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 4, 2395E State Highway 1, Brynderwyn

BH2B_1159

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 7 of 12|
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 11-11-2025 Logged: I. Mans/A. Pola
Method: Rotary Core Wireline Easting: 1728408.71mE, Date Completed: 27-11-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6002119.94mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Pro-Drill (Auck) Ltd Ground level: 88.26m Azimuth: N/A Verified:  C. Parkes
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w ,’_: : |:|_: o |© MATERIAL DESCRIPTION £ ar ¥ | |a &t DEFECT DESCRIPTION 4x
S|y n_:! & % - 9 5| 28 |2|8|¢g| ADDITIONAL NOTES = 2
S al® |o =| Bf vy @
E2289g Z
Hem Ty [CONT] Slightly weathered, light brownish grey Eo e I [ 48.1148.26m: JT, 5", RG, PL, MnOFeO vnr
0 R i DACITE; moderately strong. Closely spaced joints, H 2
- LY dipping 40-60°, MnO and FeO coated. Weathering is : 48.35m: JT 60° RG . UN  MnO/FeO!
Tk joint controlled. {48 %o T, 60 RG UN MnGIFeO/green vir
Fovy i |—48.52m: JT, 65°, RG , PL , MnO/FeO vnr
§ : \,V VVVV 100 | 91 73 o f _\zrtn&m56m: JT, 65°, RG, PL , cemented sand, 10
- i § [\ 48.7548.95m: FZ,50°60°, RG , PL,
Foatvi| o H 7MnO/FeO/green stained
a0 f WY S H
VoV oY .
17 i —49.12m: JT, 50°, RG , ST , MnO/FeO/green vnr
39 T +N\49.20m: JT, 50°, RG , UN , MnO/FeO stained
B 4 VVVVVV silty fine sand, 5mm
155 11 | —40.40m: JT, 70°, RG ,PL , MnO stained
< Hqv o !
WAL
£ N Vv
- V\/v\/v\/
r g |—49.78m: JT, 60°, RG ,UN , MnO/FeO vnr
(ﬁ 1 T Highly weathered, brownish orange DACITE; 62 | 44 | 44
50 a | extremely weak. Iron staining throughout. Breaks
down to silty fine SAND with minor weak angular :
| 38 gravel. :
. CORE LOSS 50.1-50.59m (490mm). Assumed :
E washed out. :
] LEEN Slightly weathered, light brownish grey, brecciated :
|| - ] 1] DACITE; moderately strong. Crackle packbreccia with Csf | 50.83m: JT, 50°, RG ,PL , FeO and silty fine
] tightly interlocked clasts of angular dacite, matrix is : sand vnr
51 heavily iron oxide stained sand [DACITE FAULT sw 1. 00-51.56m: FZ, 40°75", RG, LN,
] ZONE]. InO/ FeOl yellowish green ctg
S 37 Slightly weathered, light brownish grey DACITE; a0 | e || Vs
T ] moderately strong. Very closely to closely spaced
i fractures, limonite stained.
— 52 —52.00m: JT, 70°, RG , PL , MnO/FeO stained
= 36 : 52.18-52.43m: VN, 70° , yellow mineral, 5-10mm
I 2
_ o + [__52.50m: JT, 20°, RG, PL, yellowish green
stained
@ B
gt ] 100 | 100 | 85 : 52.80-53.00m: JT, 60°,RG , PL,
MnO/ FeOl yellowish green ctg , x3
53_| VoS Zs& 00-53.02m: JT, 40° 60°, RG , PL, FeO v,
] 53.01m - 53.80m: Pink and orange flow banding, 50-60°. x2
L 35
- ]
[¢] 54. - 85(| o
T ] Unweathered, bluish grey banded dark grey, sheared
34 ] sandy SILTSTONE. Very weak. (Baked contact)
r . < [NORTHLAND ALLOCHTHON MELANGE MATRIX].
1 <
z
| 54.35m - 54.50m: CORE LOSS (150mm). Assumed
o 1 washout.
= - Unweathered, dark grey/black, non-calcareous
§ ] z SILTSTONE. Moderately strong. (Baked contact?). [ 100 | 100
55+ Z | Unweathered, dark grey/black, non-calcareous uw
SILTSTONE. Very weak [NORTHLAND
L 33 ALLOCHTHON NON-CALCAREOUS SEQUENCE]. [
Unweathered, dark grey/black, calcareous
E 2 || SILTSTONE. Moderately strong [NORTHLAND
3 1 Z ||ALLOCHTHON CALCAREOUS SEQUENCE]. a0 || e
=L Unweathered, light grey banded dark grey/black,
1 ]calcareous fine SANDSTONE. Moderately strong. [
REMARKS: Vater Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 150mm and vertical accuracy +/-
200mm.

2. One vibrating wire piezometer was installed on 27/11/2025. BH2B_1159_PZ01 was installed at 28m bgl, Serial No. 378263.

3. Falling/rising head testing undertaken with data logger at borehole depth 19.5m on 11/11/2025 and 59.9m on 24/11/2025.

4. Shear Vane Serial No. 3352, calibration constant 1.750.

5. Drilling paused between 13/11/2025 and 24/11/2025.

DateTime

Hole Depth (m) |Water Level (m)




Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client:
Project:

New Zealand Transport Agency

Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 4, 2395E State Highway 1, Brynderwyn

BH2B_1159

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 8 of 12|
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 11-11-2025 Logged: I. Mans/A. Pola
Method: Rotary Core Wireline Easting: 1728408.71mE, Date Completed: 27-11-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6002119.94mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Pro-Drill (Auck) Ltd Ground level: 88.26m Azimuth: N/A Verified:  C. Parkes
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_ %) [ =
= = E|lo |H 2l 2= ~|=| 2o 94
SIS |E 2|20 8 £l 88 |g|g|g]| &9 STRATIGRAPHY E2
w|E |5 |:|_: o |© MATERIAL DESCRIPTION £ ar | |a &t DEFECT DESCRIPTION 4x
S|y n_:! & % - 9 5| 28 |2|8|¢g| ADDITIONAL NOTES = 2
o ale |o =| §4 . @@
E2289g Z
. s Thinly bedded. Minor calcite veins throughout. |
- | 32 JoiaaE Unweathered, light grey banded dark grey and black,
| « i calcareous SILTSTONE interbedded with non-
g fsed 2 | calcareous MUDSTONE. Moderately strong. Thinly Y || i || 8
T bedded, inclined 10-30°. Minor calcite veins. Core
-I:’EEEE:?? breaks along calcite veins during handling.
] 5,1%“::;9 Unweathered, dark grey FAULT BRECCIA. 56.80m: HCl test: strong reaction on clasts
57 :f}::.,:{{} Extremely weak. Mosaic floatbreccia with clasts of
.j;“vf;i:,» brecciated calcareous SILTSTONE in a SILT matrix
31 ity [NORTHLAND ALLOCHTHON FAULT].
-f'f‘i’vkba"ﬁ
) Piars o
c rre P 67 | 67 0
T Bat i
S L '>:‘{§’§‘:£,§
] CORE LOSS (500mm). Core washed out.
58
L 30 ]
] Unweathered, dark grey, FAULT BRECCIA. Very
4 weak.Pervasively sheared calcareous SILTSTONE
E g matrix with LIMESTONE clasts, 40mm.
59_] Unweathered, grey, sheared calcareous SILTSTONE.
S ] Very weak. Distinct pervasive incipient fractures with 100 | 100 | o
— T 29 e low tensile strength, inclined predominantly 50° and
r — polished surfaces. Core breaks along incipient
EEmEmw fractures during handling [NORTHLAND
e ALLOCHTHON CALCAREOUS SEQUENCE].
3 = Unweathered, grey, LIMESTONE (IMPURE). Weak.
— e Extremely closely spaced, distinct incipient fractures
6r==H £ | with low tensile strength, inclined predominantly 50° | uw
T and polished surfaces. Infill is dark grey SILT. Minor
| 28 S calcite veins. Core breaks along incipient fractures
e during handling.
§ —
s T
(e P e e 100 | 100 | |25
gL st
o1
Ee==d = { Unweathered, dark grey with light grey, calcareous
- 27 fiE538 = | SILTSTONE with sheared LIMESTONE (IMPURE)
Fasts g clasts. Very weak. Fabric is pervasively sheared with
— E R preferred orientation of 30° [NORTHLAND
PARRRx ALLOCHTHON MELANGE MATRIX].
L B 61.10m - 61.17m: Block of sheared LIMESTONE (IMPURE)
| | i
SL’E%E?E Unweathered, light grey, sheared calcareous
- o SILTSTONE. Very weak. Fabric is pervasively
21 2 TEERARE sheared, dipping 40° [NORTHLAND ALLOCHTHON 100 | 100 | 100
i i CALCAREOUS SEQUENCE].
::;zggg: 62.16m - 62.60m: Light grey banding.
3355%52 § 62.60m: Shear fabric dipping 40-50°, with polished surfaces.
NPT
S FRREE 100 | 100 | 100
2 i
L i Unweathered, grey, silty LIMESTONE (IMPURE).
: Weak. Extremely closely sapced incipient fractures,
REMARKS Vater Level Readings:

200mm.

5. Drilling paused between 13/11/2025 and 24/11/2025.

2. One vibrating wire piezometer was installed on 27/11/2025. BH2B_1159_PZ01 was installed at 28m bgl, Serial No. 378263.
3. Falling/rising head testing undertaken with data logger at borehole depth 19.5m on 11/11/2025 and 59.9m on 24/11/2025.
4. Shear Vane Serial No. 3352, calibration constant 1.750.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 150mm and vertical accuracy +/-

DateTime
24-11-2025 16:40:00
25-11-2025 07:00:00

Hole Depth (m)
59.90
| 59.90

Water Level (m)
6.80
7.55




Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 4, 2395E State Highway 1, Brynderwyn

BH2B_1159

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 9 of 12|
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 11-11-2025 Logged: I. Mans/A. Pola
Method: Rotary Core Wireline Easting: 1728408.71mE, Date Completed: 27-11-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6002119.94mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Pro-Drill (Auck) Ltd Ground level: 88.26m Azimuth: N/A Verified:  C. Parkes
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= = E|lo |H 2l 2= ~|=| 2o 94
SIS |E 2|20 8 | a8 |g|g|g]| &9 STRATIGRAPHY E2
wlE|F E[%0]° MATERIAL DESCRIPTION £l 25 |Z|€|g]| & DEFECT DESCRIPTION 4%
AT A s =29 |e1819| & ADDITIONAL NOTES zg
Ols (¢ w|o w < =
(%) a (V) = (2Bl oy 2
£25888 -4
=== preferred orientation 50° with polished surfaces and
2 o S minor slickensides. Infill dark grey silt. Minor calcite
gr JEEET veins, 1mm. i || e || iy
oo pd
L= e 100 | 100 | 100
I T
I ==
g L 22 T
T g
== Unweathered, light grey, sheared LIMSTONE (PURE)
© e . Moderately strong. Extremely closely spaced,
er EE-ir distinct incipient fractures with high tensile strength, ) || 1 || T
infill dark grey silt.
B —67.30m: JT, 60°, SM, PL, clay, 5mm, polished
] Unweathered, light grey, sheared calcareous
SILTSTONE. Very weak. Fabric is pervasively
r sheared, orientated 30° with polished surfaces.
uw
[s2]
g 100 | 100 | 100
T -
IIN)
Unweathered, dark grey, fine calcareous
SANDSTONE. Weak. Minor calcite veins, 1mm
L [NORTHLAND ALLOCHTHON MELANGE MATRIX]. ,
—69.30m: JT, 50°, SM , PL, silt ctg , polished
[s2]
g 1 Unweathered, dark grey, sheared calcareous 100 | 100 | 86
L 1 SILTSTONE. Extremely weak. Fabric is pervasively
1 sheared, dipping 50°. (SILT).
70 Unweathered, light grey, sheared LIMSTONE (PURE)
e . Moderately strong. Extremely closely spaced,
|| | 18 B distinct incipient fractures with preferred orientation
= 40-50°, high tensile strength and polished surfaces,
] e infill dark grey silt, 2mm. [NORTHLAND
e ALLOCHTHON CALCAREOUS SEQUENCE]. _
(o [—70.60m: JT, 60°, SM , PL, silt ctg
S 2
=== 2
© e 71.00m: Very closely spaced incipient fractures with polished
8 e surfaces. 100 [ 100 | 95
I |17
e
REMARKS Vater Level Readings:

200mm.

5. Drilling paused between 13/11/2025 and 24/11/2025.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 150mm and vertical accuracy +/-

2. One vibrating wire piezometer was installed on 27/11/2025. BH2B_1159_PZ01 was installed at 28m bgl, Serial No. 378263.
3. Falling/rising head testing undertaken with data logger at borehole depth 19.5m on 11/11/2025 and 59.9m on 24/11/2025.
4. Shear Vane Serial No. 3352, calibration constant 1.750.

DateTime

Hole Depth (m) |Water Level (m)




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 59
Location: Zone 4, 2395E State Highway 1, Brynderwyn -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 10 of 12
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 11-11-2025 Logged: I. Mans/A. Pola
Method: Rotary Core Wireline Easting: 1728408.71mE, Date Completed: 27-11-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6002119.94mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Pro-Drill (Auck) Ltd Ground level: 88.26m Azimuth: N/A Verified:  C. Parkes

w =
_ %) [ =
= = E|lo |H 2l 2= ~| 2o 94
218 |E T|%0 |8 | a8 |g|g|g]| &9 STRATIGRAPHY E2
w|E g F o |© MATERIAL DESCRIPTION £ ar ¥ |xZ|a &t DEFECT DESCRIPTION 4x
Xlw|= o é - 10 i =9 o199 & ADDITIONAL NOTES &)
Ols | w|o w ] sz F|lo|x L«
o a o 2| of o @ ®
222888 z
s Unweathered, dark grey banded bluish grey,
16 ek calcareous SILTSTONE. Very weak. Pervasively
B s sheared with fabric orientated 20° [NORTHLAND
© T ALLOCHTHON MELANGE MATRIX].
° TEaid = | 72.10m - 72.40m: Block of LIMESTONE (IMPURE) with
- EEEa 2 extremely closely spaced calcite veins.
gt FHs 100 [ 100 | [27
I Jx XX xxx
i Unweathered, light grey, sheared LIMSTONE (PURE)
- 15 ] 2 | . Moderately strong. Extremely closely spaced,
1 Z | distinct incipient fractures with preferred orientation
— 40-50°, high tensile strength and polished surfaces,
1 infill dark grey silt, 2mm. [NORTHLAND
i 1 ALLOCHTHON CALCAREOUS SEQUENCE].
4 =
74| £ | Unweathered, dark grey banded bluish grey,
] calcareous SILTSTONE. Very weak. Pervasively
P 14 1 sheared with fabric orientated 20°. Minor angular -y
s T I E clasts of weak limestone and siltstone [NORTHLAND
| R ALLOCHTHON MELANGE MATRIX].
P
_“vafgif:: 74.20m - 74.36m: Sheared LIMESTONE block.
3 B by Unweathered, dark grey banded bluish grey, FAULT
Rl BRECCIA. Very weak. Rubble floatbreccia of
— 75—%‘5?{% pervasively sheared calcareous SILTSTONE matrix
'%;;:.f:“a;ﬂ EEL with subrounded LIMESTONE, calcareous
L 13 el SILTSTONE and calcite clasts, 5-30mm.
'}Ji::::{fg [NORTHLAND ALLOCHTHON FAULT].
il
o L '%'i{{"yﬂA
—1 S HEEaTers 100 | 100 | B3
I re
76_fiRanRs Unweathered, dark grey, sheared calcareous uw
iz tiads SILTSTONE. Weak. Pervasively sheared, 50°
1o R [NORTHLAND ALLOCHTHON CALCAREOUS
i SEQUENCE].
aE E
< 2 n x z
-
o | » P
N e ] oumn x 100 | 100 | 100
The
B ] Unweathered, dark grey banded bluish grey,
S ] calcareous SILTSTONE. Very weak. Pervasively 100 | 100 | o
T 78| s | sheared with fabric orientated 20°. Minor angular
— E £ | clasts of weak limestone and siltstone [NORTHLAND
10 1 ALLOCHTHON MELANGE MATRIX].
[ | - | Unweathered, light grey, sheared LIMSTONE (PURE)
1 £ | . Moderately strong. Extremely closely spaced,
o F i distinct incipient fractures with preferred orientation
g 1 20-30° high tensile strength and polished surfaces, 100 | 100 | 69
79 infill dark grey silt, 2mm. [NORTHLAND
i = [|ALLOCHTHON CALCAREOUS SEQUENCE].
= |l 9 1 = Unweathered, dark grey banded bluish grey,
] calcareous SILTSTONE. Very weak. Pervasively
1 sheared, hosting subrounded elongated clasts of
I 7 LIMESTONE and calcite, up to 50mm. [NORTHLAND
| _ ||ALLOCHTHON MELANGE MATRIX].
§ 3 i S 100 | 100 | 100
1 Unweathered, dark grey, sheared calcareous
REMARKS Vater Level Readings:
_ _ ) : _ ) _ _ DateTime Hole Depth (m) |Water Level (m)
;bgs‘%t.imates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 150mm and vertical accuracy +/- 95-11-2025 17:00:00 7955 7.60
2. One vibrating wire piezometer was installed on 27/11/2025. BH2B_1159_PZ01 was installed at 28m bgl, Serial No. 378263. 26-11-2025 09:00:00 | 79.55 | 7.40

3. Falling/rising head testing undertaken with data logger at borehole depth 19.5m on 11/11/2025 and 59.9m on 24/11/2025.
4. Shear Vane Serial No. 3352, calibration constant 1.750.
5. Drilling paused between 13/11/2025 and 24/11/2025.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 59
Location: Zone 4, 2395E State Highway 1, Brynderwyn -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 11 of 12
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 11-11-2025 Logged: I. Mans/A. Pola
Method: Rotary Core Wireline Easting: 1728408.71mE, Date Completed: 27-11-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6002119.94mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Pro-Drill (Auck) Ltd Ground level: 88.26m Azimuth: N/A Verified:  C. Parkes

w =
_ %) [ =
x 3 w =2 ol = (o
= ) &) < P I N o =
2lo |E I|Zo 5 c| B8 |E|E|E| 69 STRATIGRAPHY gZ
w|E g F o |© MATERIAL DESCRIPTION £ a 'a ¥ | |a &t DEFECT DESCRIPTION 4x
Xlw|= o § - 10 i =3 o199 & ADDITIONAL NOTES < 3
Sl= | wlo |Y g <@ |F|?|% E g
[=] wi 0 Hnn 2
E=2389g =
] SILTSTONE. Very weak. Fabric is pervasively
8 ] sheared, oriented 40-50° with polished surfaces.
r ] [NORTHLAND ALLOCHTHON CALCAREOUS
- E SEQUENCE].
g . 100 | 100 | 100
I 4
Q
B ] Unweathered, black speckled light grey,
] SEDIMENTARY BRECCIA. Very weak to weak. Clast
81 supported. Silty CLAY matrix with subrounded to
E angular clasts of fine SANDSTONE, calcareous
7 E SILSTONE, calcite and LIMESTONE, 5-40mm. Minor
— 1 polished surfaces and slickensides when core is
1 broken open.
@ B
gl 100 | 100 | 100
I ]
82|
L 6 ]
o FeEEs Unweathered, dark grey, sheared calcareous
® r izt SILTSTONE with brecciated zones. Very weak. Fabric
e is pervasively sheared, orientated 40-50° with
83praotax polished surfaces. Core breaks along fabric during
- RS drilling and handling.
% l 5 passg 82.90m - 83.23m: Brecciated zone with extremely weak SILT 100 | 100 | f29
B | e
— s it o uw
Liaiiiig % 84.00m - 84.30m: Brecciated zone with extremely weak SILT
o P | mam
-4 B
I5e) i‘§§§§§§ 84.60m - 84.80m: Extremely weak (SILT).
gL LaaEREE 100 | 100 | 80
T Joxxaiin
s bl
.
5 s
i
o T
g 2 Taaii: 100 | 100 | 5
Tr
.
;;ESESS 87.12m - 87.30m: Brecciated zone with extremely weak SILT
-1 EEE matrix.
P i
8| ¢ i 100 | 100 | B8
I i tEay 87.75m - 88.05m: Brecciated zone with extremely weak SILT
he matrix. .
REMARKS Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 150mm and vertical accuracy +/-
200mm.

2. One vibrating wire piezometer was installed on 27/11/2025. BH2B_1159_PZ01 was installed at 28m bg|, Serial No. 378263.

3. Falling/rising head testing undertaken with data logger at borehole depth 19.5m on 11/11/2025 and 59.9m on 24/11/2025.

4. Shear Vane Serial No. 3352, calibration constant 1.750.

5. Drilling paused between 13/11/2025 and 24/11/2025.




Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 4, 2395E State Highway 1, Brynderwyn

BH2B_1159

200mm.

5. Drilling paused between 13/11/2025 and 24/11/2025.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 150mm and vertical accuracy +/-

2. One vibrating wire piezometer was installed on 27/11/2025. BH2B_1159_PZ01 was installed at 28m bg|, Serial No. 378263.
3. Falling/rising head testing undertaken with data logger at borehole depth 19.5m on 11/11/2025 and 59.9m on 24/11/2025.
4. Shear Vane Serial No. 3352, calibration constant 1.750.

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 12 of 12
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 11-11-2025 Logged: I. Mans/A. Pola
Method: Rotary Core Wireline Easting: 1728408.71mE, Date Completed: 27-11-2025 Input: I. Mans
Equipment: Fraste SRS Northing: 6002119.94mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Pro-Drill (Auck) Ltd Ground level: 88.26m Azimuth: N/A Verified:  C. Parkes
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wliE | Elzo|o MATERIAL DESCRIPTION £| 2f |Z|2|g]| & DEFECT DESCRIPTION Jx
AT A s =29 |e1819| & ADDITIONAL NOTES zg
O|ls | Ww|o w < ha
° [=] ° = wi @ 0ol (2}
£25888 -4
s [CONT] Unweathered, dark grey, sheared calcareous
o 0 ] | | SILTSTONE with brecciated zones. Very weak. Fabric
812er fies £ | is pervasively sheared, orientated 40-50° with o 100100 p8
Jeixnnag polished surfaces. Core breaks along fabric during
AR drilling and handling. e
: 88.10m - 88.20m: Weak block.
8 End OF Hole: 88.50m
L1
o]
L2 ]
91_-
L 3]
o |
L4 ]
o]
L5 ]
94_-
L 6 ]
o5 ]
L7 ]
REMARKS Water Level Readings:

DateTime
26-11-2025 18:00:00

Hole Depth (m)
88.50

Water Level (m)
6.50




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159 BOX001_0m-2.55m

BH2B_1159 BOX002_2.55m-5.9m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159 BOX003_5.9m-9.45m

BH2B_1159 BOX004_9.45m-12.66m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159 BOX005_12.66m-15.6m

BH2B_1159 BOX006_15.6m-18.55m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159 BOX007_18.55m-21.35m

BH2B_1159 BOX008_21.35m-24.33m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159_BOX009_24.33m-27.25m

BH2B_1159 BOX010_27.25m-29.85m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159 BOX011 29.85m-32.5m

BH2B_1159 BOX012_32.5m-35.05m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159 BOX013_35.05m-37.85m

BH2B_1159 BOX014 37.85m-40.37m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159 BOX015_40.37m-43.1m

BH2B_1159 BOX016_43.1m-45.65m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159 BOX017_45.65m-48.12m

BH2B_1159 BOX018_48.12m-50.83m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159 BOX019_50.83m-53.4m

BH2B_1159 BOX020_53.4m-56.3m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159 BOX021_56.3m-59.15m

BH2B_1159 BOX022_59.15m-61.9m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159_BOX023_61.9m-64.82m

BH2B_1159 BOX024_64.82m-67.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159 BOX025_67.6m-70.24m

BH2B_1159 BOX026_70.24m-72.9m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159 BOX027_72.9m-75.77m

BH2B_1159 BOX028_75.77m-78.45m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159 BOX029_78.45m-81.32m

BH2B_1159 BOX030_81.32m-84.16m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1159
Photographed By: AP, IM Date Photographed: 10/11/2025-25/11/2025

BH2B_1159_BOX031_84.16m-86.96m

BH2B_1159 BOX032_86.96m-88.5m



Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills

Location: 2471 State Highway 1, Brynderwyn

BH2B_1160

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/-
30mm and vertical accuracy +/- 62mm.
2. A standpipe was installed on 14/10/2025 with a screened interval between 9 to 12 m bgl. A vibrating wire
piezometer was installed at 11.53m bgl, within the open standpipe on 05/02/2026, Serial No. P250885.
3. Shear Vane Serial No. 2183, calibration constant 1.482.
4. Technical note on the discovery of contaminated soil and groundwater- 10722-PTA-2B0-PE-MEM-001

DateTime

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 10/10/2025 Logged: K.Rozmus/B.Fleetw
Method: Rotary Core Wireline Easting: 1729097.27mE, Date Completed: 14/10/2025 Input: K.Rozmus/R Humpl
Equipment: Fraste SRS Northing: 6001664.34mN, Inclination: 90 Reviewed: F.Monteith
Contractor:  Pro-Drill (Auck) Ltd Ground level: 59.56m Azimuth: N/A Verified:  A. George

w -
_ n [ =
x —~ Elo w 2| 2 | ~] 2o Q4
218 |E T|%0 |8 | 88 |g|g|8]| &9 STRATIGRAPHY E2
w|E = ao |© MATERIAL DESCRIPTION £ a E ¥ |xX|a é DEFECT DESCRIPTION 4x
glw|d alz-|o S| =29 |e1819 | & ADDITIONAL NOTES 8
Ol | w o w L] i = |l»n | -
© (=] © 2 L 2,00 T
E££8¢0 £
- ] CLAY with some silt, dark grey with mottle orange. :
] Firm, moist, high plasticity. Contains trace wire and
] steel fragments [FILL (UNDIFFERENTIATED)].
L 59 7]
= 10| - | -
14
1 1.4(_)m: Soil sample collected for contamination
L8 ] CLAY, light brown. Firm, moist, high plasticity. 15m SPT tesfing
-l K ] Contains trace copper wires. (Poor recovery due to O’O/ﬂ;°é1’ 0 o } :
2] 1 wire wrapping around core).
4 w
1 2_]
- ]
g _ 100 - | -
T L 57 ]
L 6]
- ] 3.00m: Stiff. 3msv
. CBSV
o 1 74/ 15kPa 6. - -
7] ] 3m SPT
E 0,0//0,0,1,0
_ N=1
. 56 ]
s
g ] 100 - | -
CLAY with some silt, light bluish grey with some
I 4 brown and green mottling. Firm, moist, high plasticity
r [NORTHLAND ALLOCHTHON SOILS].
3 00| - | -
I
2
I L 55 z 45m SPT
= 0,0//0, 1,0, 1
o N=2 91 - -
K 45m SV
CB SV
. 5 44/ TkPa
CORE LOSS - 820mm.
@
~ | O 21 - -
T | 54
I 6
3 CLAY, light blue. Stiff, moist, high plasticity. 6m SPT
= 0,0//0,0,1, 1
o N=2 o4 - -
@ 6mSV
® CB SV
1 < 52/0kPa
. 53 z
[s2)
g 100 - | -
I
L ™~ Highly weathered, dark grey to brown, sheared
- 1 SILTSTONE, extremely weak. Shear fabric orientation
<] i indistinct. (Silty GRAVEL with some sand) 100 | - -
+ [NORTHLAND ALLOCHTHON DEGRADED ZONE].
i 2 HW
I 52 ] z 75m SPT
= 1,212,224
o & 1 N= 10 Ll ..
REMARKS: Vater Le\‘lel Readings:

Hole Depth (m)| Casing Depth (m) (Water Level (m)




Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills
Location: 2471 State Highway 1, Brynderwyn

BH2B_1160

Equipment: Fraste SRS
Contractor:  Pro-Drill (Auck) Ltd

6001664.34mN,

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 4
BOREHOLE INFORMATION CO-ORDINATES: 10/10/2025 Logged: K.Rozmus/B.Fleetw
Method: Rotary Core Wireline 1729097.27mE, Date Completed: 14/10/2025 Input: K.Rozmus/R Humpl

Reviewed: F.Monteith
Verified:  A. George

SAMPLES &
FIELD TESTS
TCR(%)
SCR(%)
RQD(%)
FRACTURE
LOG

ws

| mws
cs
ves
ECS

VIV

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

INSTALLATION/
BACKEFILL

j 14.70-14.90m: CZ

10.70m: Soil sample collected for contamination
testing

11.60m: Soil sample collected for contamination
testing

30mm and vertical accuracy +/- 62mm.

Vater Level Readings:

dle|z Ele |B 2
a9 |E I|Zo |0 g
E ,’_: = 3 9 8 MATERIAL DESCRIPTION £
w . o ©
[e] w )
o|=|x® aio ) 2
[CONT] Highly weathered, dark grey to brown,
) sheared SILTSTONE, extremely weak. Shear fabric
% orientation indistinct. (Silty GRAVEL with some sand)
[NORTHLAND ALLOCHTHON DEGRADED ZONE].
| 51 _
[s2) B
g
b ]
- o]
F ] Moderately weathered, dark grey to brown, sheared,
I 1 calcareous, SILTSTONE. Extremely weak to weak,
»n 4 pervasively sheared, shear fabric orientation
1 indistinct.
? L 50
3 ]
g 10
|- 49 _ 10.50m: Strong hydrocarbon (diesel-like) odour noted in
= core.
= ]
%) ]
11
. ]
g 4
I | 48 |
- 12 2
- | z
= ]
o
an ]
< | 47 T
3 ]
g1 13
| 46 T
= i
o
%) ]
1 14
- ]
] .
T | 45 ]
Lt s
w B -4
=
I ]
% ]
Lo4s4 ]
s
3 ]
I 4
REMARKS:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 9/10/2025 4:37:00 pm

2. A standpipe was installed on 14/10/2025 with a screened interval between 9 to 12 m bgl. A vibrating wire 1071012025 7:45:00 am

piezometer was installed at 11.53m bgl, within the open standpipe on 05/02/2026, Serial No. P250885.
3. Shear Vane Serial No. 2183, calibration constant 1.482.
4. Technical note on the discovery of contaminated soil and groundwater- 10722-PTA-2B0-PE-MEM-001

Hole Depth (m)| Casing Depth (m) (Water Level (m)

10.95 0.00 1.40
10.95 0.00 1.30




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 60
Location: 2471 State Highway 1, Brynderwyn -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland )

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 3 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 10/10/2025 Logged: K.Rozmus/B.Fleetw
Method: Rotary Core Wireline Easting: 1729097.27mE, Date Completed: 14/10/2025 Input: K.Rozmus/R Humpl
Equipment: Fraste SRS Northing: 6001664.34mN, Inclination: 90 Reviewed: F.Monteith
Contractor:  Pro-Drill (Auck) Ltd Ground level: 59.56m Azimuth: N/A Verified:  A. George

w -
_ n [ =
X —~ €lo w o o3 = _ =) O 4
SIS |E 2|20 8 | 88 |g|g|8]| &9 STRATIGRAPHY E2
w ,’_: 4 E ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
SlYulz & % - 2 5| =29 |2[(3|8| & ADDITIONAL NOTES 3
o al® |o =| 3¢ orus 2
E2:899 z
- ] [CONT] Moderately weathered, dark grey to brown, :
) ] sheared, calcareous, SILTSTONE. Extremely weak to
g ] weak, pervasively sheared, shear fabric orientation 1001 -] -
1 indistinct.
43 7] 16.5m SPT
o | 6,10/12, 12,
o 1 1, 11 78 - -
% ] N= 46
1 17.]
o | 17.00m: Strong hydrocarbon (diesel-like) odour noted in
] core.
— . |
g i 100 | 86| o
T L 42
I T
I 18m SPT
- 1 8,7//10,10, 11,
o 1 1 o] - | -
% ] N= 42
L 41 _
- ]
°|g 19 100 [ 100 | o
r ] 19.10m: JT, 30°, SM , PL
| [—19.25m: JT, 30°, SM, PL
1 o
L 40 ] ES MW 1e.5mspT
= 6,6/19,9,9,9
% 1 N=36 67 - -
20 [—20.00m: JT, 80°, SM, PL
. ]
g i 100 | 40 | o
| T | 39
1 20.55m - 20.92m: Material recovered broken/disturbed.
E |—20. 70m: JT, 80°
- 21]
r ] 21m SPT
7,81110,12, 12,
Y 1 15 -1 -
0 1 N= 49
| 38 _
- ]
% 22_| 100 46 | ©
M 1 22.05m - 22.12m: Brecciated, clasts up to 10mm, matrix
~ 1 supported. [Possible fault gouge].
E |—22.30m: JT, 45°, SM, PL
L 37 7] 22.5m SPT
— ] 10, 10/13, 13,
o E 13,11 st - | -
[72] ] for 55mm N =
- E 50+
2
- ] Slightly weathered, grey and brown, sheared
] SILTSTONE; very weak to weak; shear fabric
] orientation indistinct, (Breaks down to sandy silt when
P E s |on handling) NORTHLAND ALLOCHTHON
T3 A 2 | MELANGE MATRIX]. sw oo
REMARKS: Vater Le\‘lel Readings:
DateTime Hole Depth (m)| Casing Depth (m) (Water Level (m)
1. Coordinates _captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 10/10/2025 10:47:00 am 16.45 10.50 2.90
30mm and vertical accuracy +/- 62mm. 13/10/2025 7:30:00 am 18.00 10.50 2.20

2. A standpipe was installed on 14/10/2025 with a screened interval between 9 to 12 m bgl. A vibrating wire
piezometer was installed at 11.53m bgl, within the open standpipe on 05/02/2026, Serial No. P250885.

3. Shear Vane Serial No. 2183, calibration constant 1.482.

4. Technical note on the discovery of contaminated soil and groundwater- 10722-PTA-2B0-PE-MEM-001




Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Project:  Northland Corridor, Alternative to Brynderwyn Hills
Location: 2471 State Highway 1, Brynderwyn

BH2B_1160

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 4 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 10/10/2025 Logged: K.Rozmus/B.Fleetw
Method: Rotary Core Wireline Easting: 1729097.27mE, Date Completed: 14/10/2025 Input: K.Rozmus/R Humpl
Equipment: Fraste SRS Northing: 6001664.34mN, Inclination: 90 Reviewed: F.Monteith
Contractor:  Pro-Drill (Auck) Ltd Ground level: 59.56m Azimuth: N/A Verified:  A. George

w -
_ 17 [4 z
x —~ Elo w 2| 2 | ~] 2o Q4
218 |E T|%0 |8 | 88 |g|g|8]| &9 STRATIGRAPHY E2
w|E g F ao |© MATERIAL DESCRIPTION < a '5 ¥ | |a § DEFECT DESCRIPTION 4%
SlYulz & % - 2 5| =29 |2[(3|8| & ADDITIONAL NOTES 3
o al® |o =| 3¢ orus 2
E2:899 z
o | 24.00m: Strong hydrocarbon (diesel-like) odour noted in 24m SPT :
= core. 9,8//12,10, 10,
o 1 10 64 - -
«n 1 N= 42
L35 ]
3 ]
L 25 100 | 100 | O
| sw
® L34 7] 25.5m SPT
[ 9,10/10, 12,
o 1 13,13 100 - -
[ 4 N= 48
— 2]
. ] Slightly weathered, grey and brown, sheared
g 4 calcareous SILTSTONE, very weak, shear fabric 100 [ 81]| ©
T | 33 . Coe e
4 orientation indistinct.
E 26.80-26.90m: CZ
] ./
274
L 27m SPT
= 1 12, 13/118, 18,
& ] g 14 100 - | -
4 for 60mm N =
T ] 50+
L32 7]
. ]
g T 100 | 0 0
I 28
1 sw
1 31 B 28.5m SPT
- 4 11, 12/13, 14,
o | o 1 16,7 100 | - -
« 4 for 35mm N =
— g 50+
29
4 —29.20m: CZ
8 _- 100 0 0 —29.40m: CZ
Thso 7]
E —29.70m: CZ
Lt s
B 4 30m SPT
[ 12, 13/113, 17,
o E 16, 4 100 | - -
@ 4 for 10mmN =
50+
End Of Hole: 30.40m
L 20 ]
31_-
L 28 ]
REMARKS: Vater Le\‘lel Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/-

30mm and vertical accuracy +/- 62mm.

DateTime
13/10/2025 3:30:00 pm

2. A standpipe was installed on 14/10/2025 with a screened interval between 9 to 12 m bgl. A vibrating wire
piezometer was installed at 11.53m bgl, within the open standpipe on 05/02/2026, Serial No. P250885.

3. Shear Vane Serial No. 2183, calibration constant 1.482.

4. Technical note on the discovery of contaminated soil and groundwater- 10722-PTA-2B0-PE-MEM-001

Hole Depth (m)

Casing Depth (m)

30.00 16.50

Water Level (m)

0.00




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1160
Photographed By: BF, KR Date Photographed: 09/10/2025-28/10/2025

BH2B_1160_BOX001_0m-3.45m

BH2B_1160_BOX002_3.45m-7.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1160
Photographed By: BF, KR Date Photographed: 09/10/2025-28/10/2025

BH2B_1160_BOX003_7.5m-10.95m

BH2B_1160_BOX004_10.95m-14.15m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1160
Photographed By: BF, KR Date Photographed: 09/10/2025-28/10/2025

BH2B_1160_BOX005_14.15m-17.36m

BH2B_1160_BOX006_17.36m-20.55m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1160
Photographed By: BF, KR Date Photographed: 09/10/2025-28/10/2025

BH2B_1160_BOX007_20.55m-23.88m

BH2B_1160_BOX008_23.88m-27m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1160
Photographed By: BF, KR Date Photographed: 09/10/2025-28/10/2025

BH2B_1160_BOX009_27m-30.39m



NZ TRANSPORT Roads of National
U ACENCY Siumificance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 4, 2395E State Highway 1, Brynderwyn

Project Reference: Aurecon WSP JV

BH2B_1161

Central, Auckland 1010 Sheet 1 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 11/11/2025 Logged: L. Mackinnon
Method: Rotary Core Wireline Easting: 1728553.16 Date completed: 25/11/2025 Input: L. Mackinnon
Equipment: CAT308 8 ton Digger Rig Northing: 6001936.11 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 64.88m (NZVD2016) Azimuth: N/A Verified: C. Parkes

%) 2 -~
x = w a 3 (2 20 g
a ] 2 ~| ~| = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s Th x|lx|o]| & DEFECT DESCRIPTION 3%
z Wz &l e 5 < =9 °1319| " ADDITIONAL NOTES <
o alc° > 3 sy 0®
= I‘éwgwg”’ e
S2S0654
L i 0.00m: Organic SILT with rootlets; dark brown. Firm, dry, low 0.00m: HWT casing advanced to 6.0m depth. I
L o | plasticity. [TOPSOIL]. RS S
- =4 S {
B 1. 0.35m: Silty CLAY; yellowish brown and grey intermixed. Stiff N o
r to very stiff, moist, high plasticity. [NORTHLAND 0.5m: ISHSV =1 | F=
r ALLOCTHON RESIDUAL SOIL]. 143/66 kPa o% D o
L o o
= 100 1R
—64 o [ L
- 1m: ISHSV ° 2
3 RS | 84/47 kPa 1|2
~ L o% 3 o
L o o
i s
—T o) 1.5m: ISHSV 0:.[ 3;’
L 76/47 kPa
[ z 1.5m: SPT 1|
o | 1,21/ 6 S| hY
1.77m: Clayey SILT with minor gravel; yellowish brown and cw|2221 o
63 grey intermixed. Stiff to very stiff, moist, low plasticity; gravel, N=7 . Py -
B subangular to subrounded, fine to medium, siltstone. 2.00m: HCI test: weak reaction. b D d
i [COMPLETELY WEATHERED NORTHLAND ALLOCTHON - cw o]
i ELANGE MATRIX]. — Ps -
— B 1 1.95m: Fine to medium GRAVEL,; light grey. Loose, dry, x| Y
o [ R subrounded to subangular, gap graded, calcareous siltstone. u[ :"J
2r E O staining. Fines assumed washed out. cw iy 2.50m: HCl test: weak reaction. P
B 1 2.20m: Completely weathered, light grey with orange staining, X1 hY
r E calcareous SILTSTONE (weak reaction); extremely weak. o] 6
r g — Relict rock fabric, Breaks down to fine, angular gravel and silt |—— )o
62 g during handling. (Clayey SILT; hard, moist, low plasticity). bID 4
— 3— .25-2.35m: ...Becomes black to yellowish brown. Melange HW | 3m: 1BHSV 3.00m: HCI test: strong reaction. )“C é
3 R lock? Zone of intensified weathering due to groundwater UTP )
et 1 infiltration? ] 3m: SPT . . ‘ _ o1 bX
* | ] 2.80m: Highly weathered, light yellowish grey, calcareous ; 2”4 3 3.25m: HCl test: strong reaction. )D[ .
o E SILTSTONE (weak reaction); extremely weak. Relict rock N=14 . . OC
—t 4 fabric. (Clayey SILT with minor gravel; hard, moist, low 3.45-4.00m: Drilling breaks along low tensile  p 13
L | plasticity; gravel, fine, angular). [HIGHLY WEATHERED strength incipient fractures. ;C -
+ | ORTHLAND ALLOCTHON - MELANGE MATRIX]. GC
+ ] o [3:00-3.15m: ...Core Loss: 150mm. Washout. P 3;’
o 81 4 < | 3.15m: Moderately weathered, light grey, pervasively )“[ .
~ | O 4] z sheared, calcareous SILTSTONE (weak reaction); extremely 100 | 40 "C
Tl i weak. Extremely closely spaced incipient fractures (low MW ‘LC 3,4”
L i tensile strength). Crumbles to fine to medium, subangular D. »
L i gravel and silt during handling. (Clayey SILT with minor OC
L i gravel; hard, moist, low plasticity; gravel, fine, subangular to D“C 3:’
L angular). [MODERATELY WEATHERED NORTHLAND . . i . Nl S
— - 4.5m: SPT 4.50m: HCl test: strong reaction.
L ] ALLOCTHON - MELANGE MATRIX] 2,31/ 9 °°C b d
e | 3,4,4,2 - (]
o i N=13 il |
60 J ) 3] by
—1 5] 4.95m; CORELOSS (300mm). 4.95m: HCl test: strong reaction. )o[ 6
- E =)
L | QD d
B R 5.25m: Moderately weathered, light grey, pervasively )DC D
o [ E sheared, calcareous SILTSTONE (weak reaction); extremely OC
g I — weak. Extremely closely spaced incipient fractures (low 71| | 63 “L[ j.f
3 E tensile strength). Crumbles to fine to medium, subangular R . D11
B r B gravel and silt during handling. (Clayey SILT with minor 5.65-5.75m: Drilling breaks, recovered as silty OC h
F i a | gravel; hard, moist, low plasticity; gravel, fine, subangular to gravel. Ol test ) "‘,[ N
5o < | angular). [MODERATELY WEATHERED NORTHLAND Mw 5.80m: HCl test: weak reaction. b9l
I 6— ALLOCTHON - MELANGE MATRIX] 6m: SPT (B Iy GC b
- 4 5.80-5.95m: ...Sheared clasts of greenish grey and purplish 7,10 0::[ N
Er i grey, calcareous mudstone. 12,12,12,12 61 b, »
o | ] 6.00-6.15m: ...Core Loss: 150mm. Washout. N=48 Lalb 4
L ] " A
— — - - 6.45-6.75m: Handling breaks. )C »
- 6.45m: Slightly weathered, light grey, pervasively sheared ; . ; =)
r B calcareous SILTSTONE (strong reaction); extremely weak. 6.45m: HCl test: strong reaction. b Do
r E Shear fabric indistinct. Extremely closely spaced incipient ﬂ[ é
P r 4 fractures (low tensile strength) with no preferred orientation. Ps
o [58 4 (Clayey SILT; hard, moist, low plasticity). [SLIGHTLY X1 hY
g r 7— WEATHERED NORTHLAND ALLOCHTHON - MELANGE 100 | 100 QIS
I |
o i MATRIX]. r:C
L =
i ] Z sw o0 P
L i DDC -
| y 7.5m: SPT nuC D o
3 i 5,9/
s | 12,13,13,12 | g9 Py -
n L for 70mm oC D o
b -~ . T o300 N =50+ o s
57 | 7.90 8.70m. ..:Int‘er)se sheared rock fabric dipping 20°-30° and 7.90m: HCl test: strong reaction. >[ -
Il more obvious incipient fractures. 2
Remarks: Water Level Readings:

P250868.

3. ISHSV = in-situ hand shear vane. IBHSV = ex-situ in barrel hand shear vane.
4. RQD, SCR and defects logged ignoring extremely closely spaced incipient joints within rock mass. Dominant joints and joint sets included.
5. Hole terminated at 35.2 m bgl due to hole collapse. Collapsed up to 29.9m bgl. Cam (ProDrill) believes it is due to the Northland Allochthon material swelling and putting pressure on the drilling rods, ~ |2025-11-13 15:30
where material would collapse if rods were removed.

Shear Vane (IBHSV + ISHSV) Serial No. 2853 + DR1254, calibration constant 1.475 + 1.682.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70mm and vertical accuracy +/- 90mm.
2. A standpipe was installed on 25/11/2025 with a screened interval between 12 to 15m bgl. A vibrating wire piezometer was installed at 14.66m bgl, within the open standpipe on 21/01/2026, Serial No.

DateTime

2025-11-11 16:26
2025-11-12 08:31
2025-11-13 07:30

2025-11-14 07:30
2025-11-24 09:15
2025-11-24 14:00
2025-11-25 10:05

Hole Depth Water Level

9.40m 2.60mbg|
9.40m 1.60mbgl
24.00m 0.00mbgl
35.20m 2.40mbgl
35.20m 1.10mbgl
35.20m 1.30mbgl
35.20m 4.40mbgl

35.20m 4.20mbgl




P250868.

3. ISHSV = in-situ hand shear vane. IBHSV = ex-situ in barrel hand shear vane.

where material would collapse if rods were removed.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70mm and vertical accuracy +/- 90mm.
2. A standpipe was installed on 25/11/2025 with a screened interval between 12 to 15m bgl. A vibrating wire piezometer was installed at 14.66m bgl, within the open standpipe on 21/01/2026, Serial No.

4. RQD, SCR and defects logged ignoring extremely closely spaced incipient joints within rock mass. Dominant joints and joint sets included.
5. Hole terminated at 35.2 m bgl due to hole collapse. Collapsed up to 29.9m bgl. Cam (ProDrill) believes it is due to the Northland Allochthon material swelling and putting pressure on the drilling rods,

Shear Vane (IBHSV + ISHSV) Serial No. 2853 + DR1254, calibration constant 1.475 + 1.682.

N papsco , Client: New Zealand Transport Agency
~ o e Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 61
Project Offce Location: Zone 4, 2395E State Highway 1, Brynderwyn
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOJeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 2 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 11/11/2025 Logged: L. Mackinnon
Method: Rotary Core Wireline Easting: 1728553.16 Date completed: 25/11/2025 Input: L. Mackinnon
Equipment: CAT308 8 ton Digger Rig Northing: 6001936.11 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 64.88m (NZVD2016) Azimuth: N/A Verified: C. Parkes
%) 2 -~
X = w g s (2 2o g
a ] 2 ~| ~| = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s Th x|lx|o]| & DEFECT DESCRIPTION 3%
Xlwle |- |E < =5 clog]| & ADDITIONAL NOTES <
gl = 4o =z s < Elo|x E &
(@] o D 1 N~ 2]
= - Igf’)gmg”’ z
S2S0654
i b 8.10-8.20m: Drilling breaks, recovered as silty
B 1 gravel.
|+ 1
(2]
gL i 100 | 79
T B
56 i
— 9+ 9m: SPT
- i SW |5 11/
E r g 13,14,15,8 99
w L for 30mm
T N =50+
— b 9.40m: HCI test: weak reaction.
© 55 :
gL 10 100 | 100
L i s 10.15m: HCl test: none.
< L | % 10.20m: Slightly weathered, dark green and dark grey
L i intermixed, pervasively sheared, calcareous SILTSTONE 10.40m: HCl test: " fi
| B (weak reaction); very weak. Extremely closely spaced 10.5m: SPTC -40m: est. weak reaction.
| | incipient fractures (low tensile strength) with no preferred SW 5 é/;"'
,9 | orientation. Breaks down to clayey SILT. 12, 16, 22
& 1 N =50+ 0
[ZHS i
| o4 1 10.88m: Slightly weathered to unweathered, light greenish 10.88m: HCI test: weak reaction. -
| 1 grey, pervasively sheared, calcareous SILTSTONE (weak =
| 7 reaction); very weak. Occasional calcite veins. Extremely o .0
] closely spaced incipient fractures (moderate tensile strength) | 15
- I 1 with no preferred orientation. Breaks down upon handling to o ¢,
o[ b silt. s
gt ] 100 | 100 |
L i sSwW ‘:: -D?n
I
12 12m: SPTC T
or 1 8, 15// o]
=l | 16, 16, 18 a
% | i N = 50+ 0 o
T i 12.38m: HCl test: strong reaction. 2:
: n 12.48m: Unweathered, light grey, pervasively sheared, 12.48m: HCl test: weak reaction. ::
| 14 A calcareous SILTSTONE (weak reaction); very weak. L
| T A A Intermixed / sheared with: unweathered, dark green and dark j”
o s 1 grey, pervasively sheared, calcareous MUDSTONE (weak o)
le] SAEA reaction); very weak. Well developed shear fabric with 100 | 96 o
Trr 134 A A brecciated siltstone and mudstone clasts elongated and ‘:“
i 1A A aligned in variable orientation (typically 0°-30°). Extremely 13.10m: JT; 30°, Sm, St, 50mm aperture, o]
B 1A A closely spaced, incipient fractures (moderate tensile strength) sheared silt (relict rock fabric) infill. o
B 1 with no preferred orientation. Breaks upon handling down to jﬁ
i B 14 A silt and clay. [UNWEATHERED NORTHLAND ALLOCHTHON o]
— 14 A - MELANGE FAULT BRECCIA]. 13.50m: HCl test: weak reaction. o
i 18 A B
L 1A A o
51 1A A 13.89-14.03m: Joint set x2; 30°, Ro, St. o]
- 1“4 A A o
o f 1240y =
gl A Al uw 100 | 93 o
I R z D
- 1A A !
" 444 o
I 1a A
L 14 A o
50 {a A o
: 15T D45 15.00m: ...Lighter grey with greenish grey patches. Shear 15.00m: HCl test: weak reaction. ;;‘
L ] A A fabric dipping 20°-30°. @
L A A 15.10m: ...White mineral reacts strongly to HCI. o
5] 1 o
g 14 A 100 | 100 %
of T} 4aa
I 14 4 15.65-16.50m: Drilling and handling breaks due [
L 1A 4 to sticky core. Core swell.
8 49 1A A 15.80-16.50m: ...Sheared fabric 0°-30°, with aligned and 15.80m: HClI test: weak reaction.
T | amalgamated subangular clasts.
Remarks: Water Level Readings:

DateTime

2025-11-11 16:26
2025-11-12 08:31
2025-11-13 07:30
2025-11-13 15:30
2025-11-14 07:30
2025-11-24 09:15
2025-11-24 14:00
2025-11-25 10:05

Hole Depth Water Level
9.40m 2.60mbg|
9.40m 1.60mbgl
24.00m 0.00mbgl
35.20m 2.40mbgl
35.20m 1.10mbgl
35.20m 1.30mbgl
35.20m 4.40mbgl
35.20m 4.20mbgl




NZTRANSPORT Roads of National
o' AcERCY Significance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 4, 2395E State Highway 1, Brynderwyn

Project Reference: Aurecon WSP JV

BH2B_1161

Central, Auckland 1010 Sheet 3 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 11/11/2025 Logged: L. Mackinnon
Method: Rotary Core Wireline Easting: 1728553.16 Date completed: 25/11/2025 Input: L. Mackinnon
Equipment: CAT308 8 ton Digger Rig Northing: 6001936.11 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 64.88m (NZVD2016) Azimuth: N/A Verified: C. Parkes
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218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s Th x|lx|o]| & DEFECT DESCRIPTION 3%
Llulz |z~ |k £ =9 o|lo|g| & ADDITIONAL NOTES I
= O] =z @© < Elo|x [ ]
o o > 5} DT 2}
= 02,380 z
S2S0654
| A
o | 1a A 100 | 100
gt 1ana
B 14 A g
— 1A A 16.50-18.30m: Drilling and handling breaks due (%
i b . . " to sticky core. Core swell.
L 1A A 16.6_0m. ..(_)al_carec_)us siltstone (weak reaction) becomes more 16.50m: HC test: weak reaction.
L 1AA dominant within unit.
48 14 A
© r 174 A A
8 L 1a A
et 1A A 100 | 100
B 14 A
r 4aa 17.44-17 47m: ...Clast of moderately strong siltstone; black
r 4 and dark grey with white veins, reacts to HCI (weak reaction).
r 18 4 17.50-18.00m: ...Concentration of green, calcareous mudstone
F 1A A clasts.
47 14 A
| "®laa 18.00-18.80m: ...Moderate to high tensile strength of incipient 18.00m: HCl test: weak reaction.
L 18 A fractures. Sheared dark green, white and grey clasts.
+ 1A A
(2]
% I~ 14 A L 100 | 100
r 1A A % uw
| 14 & 18.59-18.63m: ...Clast of light grey, pervasively sheared,
| 1A A muddy limestone. Incipient fractures with dominant angles at
— B 0° and 30°. 18.80m: HCI test: none.
T46 19 14 4 18.80-19.06m: ...Clast of green and dark grey, pervasively
- L 1428 sheared, non-calcareous mudstone. 19.06m: HCl test: strong reaction.
et I ANA 100 | 100
L 1A A
B 1A A
~ L ] a4 19.50-19.90m: ...Mudstone clast. Conjugate bedding. 1g.gg—n2r1l._|88|rr:;3.rllrlllggeand handling breaks.
L 14 A 19.50-20.60m: ...Non-calcareous mudstone clasts. Dt ) :
L 1A A
45 148 A
r 204 A A
B 1 20.05-20.15m: ...Mudstone clast.
o b 12 A
g L 1aa 100 | 100
= 148 A
B 14 A 20.50m: HCI test: strong reaction.
i 1a A
L | ANWAY
44 148 A
: 2 i 21.00m: Unweathered, light greenish grey with white and 21.00m: HCl test: weak reaction.
L i dark grey streaks, pervasively sheared, calcareous
L | SILTSTONE (strong reaction); very weak. Extremely closely
8 | spaced incipient fractures (moderate tensile strength) with no
T L ] preferred orientation. Breaks upon handling. o | e
| ] [UNWEATHERED NORTHLAND ALLOCTHON - MELANGE
| ] MATRIX].
— 1 21.75m: ...Large white clast (calcite?). 21.80m: HCl test: strong reaction.
43 |
r 22—
™ 4
gL 100 | 86
b i
r R 22.30-22.40m: Drilling breaks, recovered as
I~ R s fine, angular gravel.
© — 1 < uw 22.50-23.00m: Drilling and handling breaks.
B R z 22.50m: HCI test: strong reaction.
™ 4
g B R 22.75m: ...Encountered black, moderately strong streaks. || T
42 |
— 23— .
L i 23.00-23.20m: ...Clasts are weak and non-pervasively sheared RV . . e .
L i with extremely closely spaced incipient joints with high tensile 23.10m: VE; 45°, white mineral infill (calcite?).
| | strength.
o [ R 23.35m: ...50mm thick, dark grey, sheared mudstone clast.
% r — 100 | 87 23.50m: HCl test: strong reaction.
L : 23.60-23.76m: ...Clasts are weak and non-pervasively sheared . PP
L i with extremely closely spaced incipient joints with high tensile 23.70-23.80m: Joint set x2; 40°, Ro, St.
41 i strength.
Remarks: - Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70mm and vertical accuracy +/- 90mm.

2. A standpipe was installed on 25/11/2025 with a screened interval between 12 to 15m bgl. A vibrating wire piezometer was installed at 14.66m bgl, within the open standpipe on 21/01/2026, Serial No.

P250868.

3. ISHSV = in-situ hand shear vane. IBHSV = ex-situ in barrel hand shear vane.
4. RQD, SCR and defects logged ignoring extremely closely spaced incipient joints within rock mass. Dominant joints and joint sets included.

5. Hole terminated at 35.2 m bgl due to hole collapse. Collapsed up to 29.9m bgl. Cam (ProDrill) believes it is due to the Northland Allochthon material swelling and putting pressure on the drilling rods,

where material would collapse if rods were removed.

Shear Vane (IBHSV + ISHSV) Serial No. 2853 + DR1254, calibration constant 1.475 + 1.682.

DateTime

2025-11-11 16:26
2025-11-12 08:31
2025-11-13 07:30
2025-11-13 15:30
2025-11-14 07:30
2025-11-24 09:15
2025-11-24 14:00
2025-11-25 10:05

Hole Depth Water Level
9.40m 2.60mbg|
9.40m 1.60mbgl
24.00m 0.00mbgl
35.20m 2.40mbgl
35.20m 1.10mbgl
35.20m 1.30mbgl
35.20m 4.40mbgl
35.20m 4.20mbgl




gﬂwspw Client: New Zealand Transport Agency
it SEfce Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1161

Project Offce Location: Zone 4, 2395E State Highway 1, Brynderwyn
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOj ect Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 4 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 11/11/2025 Logged: L. Mackinnon
Method: Rotary Core Wireline Easting: 1728553.16 Date completed: 25/11/2025 Input: L. Mackinnon
Equipment: CAT308 8 ton Digger Rig Northing: 6001936.11 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 64.88m (NZVD2016) Azimuth: N/A Verified: C. Parkes
%) 2 -~
X = w g s (2 2o g
a [®) 2 —~ |~ = = o4
218 Elg o 8 E) oo SIEREIEE STRATIGRAPHY g
w|E|S E| %09 MATERIAL DESCRIPTION s Th x|lx|o]| & DEFECT DESCRIPTION 3%
Xlwle |- |E < =5 clog]| & ADDITIONAL NOTES <
gl = 4o =z s < Elo|x E &
& o =} ® AT %)
= - Igf’)gm@ 8 z
S2S0654
L P
i o\o o
r ] b5
B 1 O O d
B 1 24.40m: JT; 20°, 30mm aperture, silty clay infill. oD“ °
- . b, o
B b oO O o
o i oy
gt ] 100 | 97 PN
40 g 24.85-25.40m: ...Within thin, sub-horizontal, interbedded clasts bQ pqv
r 25— of Dark grey, pervasively sheared, calcareous mudstone (weak 25.00m: HCI test: weak reaction. >° Q
r B reaction) and muddy limestone (strong reaction). oODC)
- 4 <] o
L ] PR
- E %ODQ
o — 1 25.50-27.00m: Drilling and handling breaks. ODDHO:
L i b,
L 1 QO
o\o o
-39 i
I . ‘ . RN
26— 26.00m: HCl test: strong reaction. kOO
L i 0 o
o | i 26.10m: ...30mm thick, dark grey, sheared mudstone clast. ;D Q
gL 26.15-26.50m: ...Zone of dark green and white laminations. 100 | 100 c 0
T T O O
L i o\o o
- E b5
B B DODO o
L i o\o o
- E b, o
Bl 26.90m: ..V k, muddy limestone clast with losel PO
L | .90m: ...Very weak, muddy limestone clast with very closely g R Ntk
L 2 spaced incipient fractures with high tensile strength. 21.00 27'.1 5m: Dr""(‘g breaks, recovered as P DDQ
b angular, fine to medium gravel. OO
o | R 27.00m: HCl test: strong reaction. P pf
er g 100 | 75 b=
I~ R 27.35m: ...Very weak, muddy limestone clasts with very closely OODC)
r — spaced incipient fractures with high tensile strength. D°D° N
— E 27.40-27.55m: ...Black and white laminations (shearing?). b DQ
L ] uw 27.75m: Joint set x2; 40°, Sm, St, 15mm hQ O
37 i aperture, gravelly silt infill. )"DEQS
ok 28] 2 27.86m: Joint set x2; 40°, Sm, St, 15mm o 0
gl 1 2 100 | 90 aperture, gravelly silt infill PO
L | 28.10-28.20m: ...100mm thick clast of dark grey, lime green 28.00m: HCl test: strong reaction. D" <
L i and white, sheared, calcareous mudstone, sub-horizontal. OODC)
<] o
- i PR
ol ] A
L i oO O o
L | o\o o
g 1 28.80.29.80m: Shear fabric 26.80-29.80m: Joint set; 45°, Ro, St <imm [ 0
36 R . . t . aperture, moderately widely spaced to closely pQ pf
r 29— spaced (shear zone?). )“ &
r E 29.00m: HCl test: strong reaction. e O
8 u 4 OODO q
L 100 | 100 o[\° 2
£ i
B ] b, o)
L _ 0%0 o
o\o o
L i Dooug
L o] O o
B PR
35 | o
: 30t 30.00-31.40m: ...Becomes dark grey, incipient fractures more 30.00m: HCl test: weak reaction.
L i obvious and decrease in tensile strength, indents with strong
| | finger pressure.
™ 4
gL 100 | 100
b4 i
34 |
= i 31t 31.00-31.05m: ...Sheared, non-calcareous mudstone clast, 45° 31.00m: HCl test: none.
L | dip.
j ; 31.40m: Unweathered, grey with light green, light grey and X . .
L i dark grey streaks, pervasively sheared, calcareous 31.50m: HCl test: weak reaction.
o | SILTSTONE (weak to strong reaction); very weak to weak. uw
a L ] Extremely closely spaced incipient joints with no preferred
T a3 orientation and high tensile strength. Difficult to break during
| ] handling. 100 | 100
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70mm and vertical accuracy +/- 90mm. DateTime Hole Depth Water Level
2. A standpipe was installed on 25/11/2025 with a screened interval between 12 to 15m bgl. A vibrating wire piezometer was installed at 14.66m bgl, within the open standpipe on 21/01/2026, Serial No. 2025-11-11 16:26 9.40m 2.60mbgl
P250868. - - -o0mbg
3. ISHSV = in-situ hand shear vane. IBHSV = ex-situ in barrel hand shear vane. 2025-11-12 08:31 9.40m 1.60mbgl
4. RQD, SCR and defects logged ignoring extremely closely spaced incipient joints within rock mass. Dominant joints and joint sets included. 2025-11-1307:30  24.00m 0.00mbgl
5. Hole terminated at 35.2 m bgl due to hole collapse. Collapsed up to 29.9m bgl. Cam (ProDrill) believes it is due to the Northland Allochthon material swelling and putting pressure on the drilling rods, 2025-11-13 15:30 35.20m 2.40mbgl
where material would collapse if rods were removed. 2025-11-14 07:30 35.20m 1.10mbgl
2025-11-24 09:15  35.20m 1.30mbgl
. L 2025-11-24 14:00  35.20m 4.40mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 2853 + DR1254, calibration constant 1.475 + 1.682. 2025-11-25 10:05 35.20m 4.20mbgl




sznspon Client: New Zealand Transport Agency
it SEfce Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1161

Project Offce Location: Zone 4, 2395E State Highway 1, Brynderwyn
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 5 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 11/11/2025 Logged: L. Mackinnon
Method: Rotary Core Wireline Easting: 1728553.16 Date completed: 25/11/2025 Input: L. Mackinnon
Equipment: CAT308 8 ton Digger Rig Northing: 6001936.11 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 64.88m (NZVD2016) Azimuth: N/A Verified: C. Parkes
%) 2 -~
< = w a 3 (2 20 g
o =] | ~| ~ =4 (o]
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s Th x|lx|o]| & DEFECT DESCRIPTION 3%
Clwlxg &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
8 = 4o Z = % o Flo|x S
§ * I‘éwgmw”’ Z
SEI
o [ i
agr B
T L B
- : ] uw 32.50m: HCl test: strong reaction.
(2]
(Ij L ] 32.70-32.90m: ...Dark grey and dark green, sheared mudstone ||l
32 | laminations, 50° dip.
T 33—
L : 33.10m: Unweathered, grey, pervasively sheared, calcareous
L | SILTSTONE (weak reaction); very weak. Extremely closely
| | spaced incipient joints with no preferred orientation and
| B moderate tensile strength. Breaks upon handling. . . .
L i <§( 33.50m: ...Dark grey laminations, 35° dip. 33.50m: HCl test: weak reaction.
o F | P4
gL 100 | 100
£ i
31 i
r 34—
N - 4
- L | uw
o | 1
% 30 | 100 | 100
r 35— 35.00m: HCI test: weak reaction.
i i Terminated at 35.20 m. Refusal.
29 ]
r 36—
28 ]
r 37—
27 ]
r 38—
26 ]
r 39—
25 ]
Remarks: - Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70mm and vertical accuracy +/- 90mm.

2. A standpipe was installed on 25/11/2025 with a screened interval between 12 to 15m bgl. A vibrating wire piezometer was installed at 14.66m bgl, within the open standpipe on 21/01/2026, Serial No.
P250868.

3. ISHSV = in-situ hand shear vane. IBHSV = ex-situ in barrel hand shear vane.

4. RQD, SCR and defects logged ignoring extremely closely spaced incipient joints within rock mass. Dominant joints and joint sets included.

5. Hole terminated at 35.2 m bgl due to hole collapse. Collapsed up to 29.9m bgl. Cam (ProDrill) believes it is due to the Northland Allochthon material swelling and putting pressure on the drilling rods,
where material would collapse if rods were removed.

Shear Vane (IBHSV + ISHSV) Serial No. 2853 + DR1254, calibration constant 1.475 + 1.682.

DateTime Hole Depth Water Level
2025-11-11 16:26 9.40m 2.60mbg|
2025-11-12 08:31 9.40m 1.60mbgl
2025-11-13 07:30 24.00m 0.00mbgl
2025-11-13 15:30 35.20m 2.40mbgl
2025-11-14 07:30 35.20m 1.10mbgl
2025-11-24 09:15 35.20m 1.30mbgl
2025-11-24 14:00 35.20m 4.40mbgl

2025-11-25 10:05 35.20m 4.20mbgl




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1161
Photographed By: Date Photographed: 10/11/2025-23/11/2025

BH2B_1161_BOX001_Om-2.3m

BH2B_1161_BOX002_2.3m-5.65m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1161
Photographed By: Date Photographed: 10/11/2025-23/11/2025

BH2B_1161_BOX003_5.65m-8.75m

BH2B_1161_BOX004_8.75m-11.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1161
Photographed By: Date Photographed: 10/11/2025-23/11/2025

BH2B_1161_BOX005_11.8m-14.95m

BH2B_1161_BOX006_14.95m-18m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1161
Photographed By: Date Photographed: 10/11/2025-23/11/2025

BH2B_1161_BOX007_18m-21m

BH2B_1161_BOX008_21m-24m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1161
Photographed By: Date Photographed: 10/11/2025-23/11/2025

BH2B_1161_BOX009_24m-27m

BH2B_1161_BOX010_27m-30m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1161
Photographed By: Date Photographed: 10/11/2025-23/11/2025

BH2B_1161_BOX011_30m-33m

BH2B_1161 BOX012_33m-35.2m



w2 paaseon Client: New Zealand Transport Agency
~ o e Project: Northland Corridor, Alternative to Brynderwyn Hills B H 2 B 1 1 62
Project Offce Location: Zone 4, 2395E State Highway 1, Brynderwyn
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOJeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 1 of 5
BOREHOLE INFORMATION CO-ORDINATES:  NZTM2000 Date started:  29/10/2025 Logged: ;\-Ag’caki:r{o;'
Method: Rotary Core Wireline Easting: 1728847.25 Date completed: 10/11/2025 Input: L.Mackinnon
Equipment: CAT 308 8 ton Digger Rig Northing: 6001926.36 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 65.863m (NZVD2016) | Azimuth: N/A Verified: A.George
2 & >
X = w g s (P 2o 8
a ] 2 ~| ~| = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
ol s w | & = = <o Flo | x = o
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
- | » 0.00m: SILT with trace rootlets and clay; dark brown. Firm, 0.00-28.50m: HWT casing installed to 28.5m
= ] F | moist, low plasticity; rootlets up to 2mm. [TOPSOIL]. bgl
I 1% 0.25m: Clayey SILT, brown mottled orange. Firm, moist, high
B T X% plasticity. [COLLUVIUM (UNDIFFERENTIATED)].
L XX 0.50m: SILT, some sand and minor clay; light greyish brown, g}f;g]o: ﬁgsv
L XX mottled orange. Stiff, moist, low plasticity; sand, fine, inhibits
% L X X dilatant behaviour. 100
L 65 X X X
| T X X
I TR K] 1m: ISHSV
I TxxH S 101/37 kPa
i Ix X %
- T+ XX
B AX X X
— —+ X X . ) 1.5m: ISHSV |——f 1.50m: SPT sunk under own weight for 300mm.
+ L« % 1.50m: ...Becomes soft to firm. 91/57 kPa 9
= i 1.5m: SPT
& ,xxxxx 0, 0 100
|64 oy %, g, 1,1
[ 2 1.95m: CORELOSS (800mm). Fines assumed washed out. M|
o) [~ 4
gr - 24
1 a [
i + %o 2.75m: SILT, minor clay and trace sand; light greyish brown,
63 i 5} 4 ; S
. % | G | mottled orange. Firm, moist, low plasticity; sand, fine.
— 3 3m:IBHSV |
L j 3.00m: PUSHTUBE (500mm). 30/10 kPa
E B 4
8+ | 90
+ b 3.50m: SILT, minor sand, trace gravel and organics; light g.%r/r;: SPT 3.50m: SPT sunk under own weight for 450mm
= F I x x greyish brown, mottled orange, speckled black and white. 01 0,0,0
MR Fww Soft, moist, low plasticity, dilatant; sand, fine; gravel, white N=0 89
62 Ix x % subangular, 1-4mm, break under fingernail pressure;
—t LA o organics, carbonaceous fragments, 1-5mm. —
- Ixxx| @
® XX
gl T x % 78
- Txx
L X X X 4.38-4.50m: ...CORELOSS (120mm). Fines assumed washed . 3
1 ut. ——{ 4.5m: IBHSV ——1 4.50-5.00m: Pushtube of 63mm diameter (U63) [
I 1 4.50m: PUSHTUBE (500mm). 2000 kPa was used.
© i
St E 100
61 |
L 5 ] 5.00m: SILT, some clay and trace gravel; dark brown. Firm, ?m?;/,sPT
= F ] X X o | moist, low plasticity; gravel; subangular, up to 10mm, break 3334
| & XXX < | down to silt upon handling. [COMPLETELY WEATHERED CW|N="13 89 /
- fxxx 2 NORTHLAND ALLOCHTHON - MELANGE MATRIX].
i — 5.45m: CORELOSS (550mm). Core slipped out of inner "‘
B B barrel while tripping. Recovery unsuccessful. Material washed B
[Se N of E
g 1 away. 0 ”
or n F
TGD R 5.90m: 100% water loss - Y
| 1553 @ | 6.00m: SILT, some clay and trace gravel; dark brown. Firm, [ -\ gy";,,sp‘r ] L] B
= ¢ % » | Z | moist, low plasticity; gravel; subangular, up to 10mm, breaks 2,3,6,6 o
&t 1 down to silt upon handling. N=17 100 o o
L 1 6.20m: Highly weathered, bluish grey, pervasively sheared, ° 3
ot 1 calcareous SILTSTONE; extremely weak. Shear fabric —— o :
L ] indistinct. (SILT, minor clay; very stiff, low plasticity). [HIGHLY oS e
L ] WEATHERED NORTHLAND ALLOCHTHON - MELANGE HW I
ISe) R ieil I8
St ] MATRIX]. 100 of |
o Hilb
B 7— a af | g
L ) of HEb
L ] <z( 7.10m: Moderately weathered, bluish grey, pervasively 7.10m: HCl test: strong reaction. Sy
8 L | sheared, calcareous SILTSTONE; extremely weak. Shear o || e Nl i
o | fabric dips 30°-40°. Crumbles upon handling. Hosts trace ol |
L i clasts of siltstone, angular, 15-50mm. (SILT, minor clay; very 7 5m: SPT 7.45-7.47m: SZ; 40°, mudstone, recovered as || [][
= | stiff, low plasticity). MODERATELY WEATHERED MW | 7 13)/ dark grey clay, stiff, high plasticity. |
gL NORTHLAND ALLOCHTHON - MELANGE MATRIX]. 21,19, 10for | 71 o b
(s 1 50mm S g
58 i N N =50+ |
< 8 ™ 1 7.85m: ...Shear fabric dips 50°-60°. a0
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 51mm and vertical accuracy +/- 100mm. DateTime Hole Depth Water Level
2. A standpipe was installed on 10/11/2025 with a screened interval between 6.5 to 9.5m bgl. A vibrating wire piezometer was installed at 9.24m bgl, within the open standpipe on 11/11/2025, Serial No. 2025-10-29 16:00 10.95m 0.65mbgl
377909. -19-29 16 - -0ombg
3. Falling/rising head testing ) with data logger at borehole depth 10.95m on 29/10/2025. Second falling/rising head testing undertaken with data logger at borehole depth 30.0m on 04/11/2025. [2025-10-30 08:00 10.95m 0.00mbgl
4.ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane. 2025-10-30 16:00  13.50m 3.10mbgl
5. Borehole terminated at 37.5m bgl due to hole collapse past 28.5m depth. 2025-10-31 08:00 13.50m 2.80mbgl
2025-11-03 08:30 14.20m 1.25mbgl
2025-11-03 15:38 18.00m 1.75mbgl
. o 2025-11-04 08:30 18.00m 1.60mbgl
Shear Vane (ISHSV + IBHSV) Serial No. DR1254, calibration constant 1.682. 2025-11-04 16:30 30.00m 4.90mbgl
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3. Falling/rising head testing

Shear Vane (ISHSV + IBHSV) Serial No. DR1254, calibration constant 1.682.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 51mm and vertical accuracy +/- 100mm.
2. A standpipe was installed on 10/11/2025 with a screened interval between 6.5 to 9.5m bgl. A vibrating wire piezometer was installed at 9.24m bgl, within the open standpipe on 11/11/2025, Serial No. 2025-11-05 07:40

1 with data logger at borehole depth 10.95m on 29/10/2025. Second falling/rising head testing undertaken with data logger at borehole depth 30.0m on 04/11/2025.
4. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.
5. Borehole terminated at 37.5m bgl due to hole collapse past 28.5m depth.

Central, Auckland 1010 Sheet 2 of 5
BOREHOLE INFORMATION CO-ORDINATES:  NZTM2000 Date started:  29/10/2025 Logged: ;\-Ag’caki:r{o;'
Method: Rotary Core Wireline Easting: 1728847.25 Date completed: 10/11/2025 Input: L.Mackinnon
Equipment: CAT 308 8 ton Digger Rig Northing: 6001926.36 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 65.863m (NZVD2016) | Azimuth: N/A Verified: A.George

%) 2 -~
x = w a 3 (2 20 g
a [} 2 ~| ~| = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s s x|lx|o]| & DEFECT DESCRIPTION ¥
Xlwleg |- |E < =9 clog]| & ADDITIONAL NOTES 22
gl = 2o =z s < Elo|x E &
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
= 1 8.15-8.17m: CZ; recovered as clay with some
- i fine to medium gravel, angular. Drilling
- induced?
o L T 100 | 100
8 L ] 8.49-8.90m: ...Dark brown mixed bluish grey. Shear fabric dips
L ] 65°. Trace calcite mineralisation/veining 1-2mm.
57 ]
— 9— 9m: SPT
- L | 5,71
< + | 9,12, 15,14
% i 9( MW | for 45mm =
i i 3 N =50+
: 1 9.50m: HCl test: strong reaction.
o [56 :
gt 86 || 86 9.95-9.96m: CZ; recovered as fine to medium
O 10— - - -
r J gravel with minor clay, subangular. Drilling
= | induced?
L ] 10.00-10.01m: CZ; recovered as fine to
— - medium gravel with minor clay, subangular.
L ] 10.5m: SPT Drilling induced?
L | 10.50m: Slightly weathered, light grey and brown, pervasively 4 5/;" 10.30-10.31m: CZ; recovered as fine to
— sheared MUDSTONE; extremely weak. Shear fabric dipping 9.8 12,15 medium gravel with trace clay, subangular.
%t | 20°. (Clayey SILT; very stiff, dry. High plasticity when N=44 89 Drilling induced?
|55 remoulded with water). [SLIGHTLY WEATHERED 10.50m: 100% water return
—1 ” ] NORTHLAND ALLOCHTHON - MELANGE MATRIX].
(2]
G+ i 100 | 100
o |
- ] 11.30m: ...Light bluish grey banded brown. Shear fabric dips
L 20°-30°.
o[ _
™ g [ 1 100 | 100
54 i
— 12— 12m: SPTC 12.00m: Changed from PQ3 to HQ3.
ol 8, 161/ o Unsuccessful advancing of casing and
@ r B ég;nzr; for insufficient water circulation from water pump.
1 1 sw | N=50+ 12.29-13.50m: Core broken during extraction
B from splits.
- i
— ¢ 3 100 | 100
B 13
r i s
L <
| b z
— 13.5m: SPTC
I i 6, 8//
o i 12,14,15,9 0
(20 & for 25mm
| 52 i N = 50+
8 i 14 14.00m: ...Trace calcite mineralisation/veining up to 2mm 100 | 100
I : R . o g up . 14.10m: HClI test: strong reaction on white
= 14.20m: Slightly weathered, brown and light bluish grey mlne_ral (calcite). No reaction on mudstone
© B A X N : matrix.
- ] intermixed, pervasively sheared, calcareous SILTSTONE; 14.40m: HCl test: K i
L a extremely weak. Extremely closely spaced incipient fractures Aom: est: weak reaction.
8 L | (low tensile strength) with no preferred orientation. Indents ,
T | with strong finger pressure and breaks upon handling. By &
L ] (Clayey SILT; very stiff, moist, low plasticity). ) ) .
51 1 14.45m: ...Sheared mudstone clast. 14.80m: HCl test: strong reaction.
L 7 14.80m: ...Sheared mudstone clast. sw
— 15— 15m: SPTC
I i 5, 10/
(O3S | 13,17, 20 0
2 i N =50+
— J 5.60m: Slightly weathered, greenish grey and grey
F ] intermixed with orange staining, pervasively sheared,
o [ MUDSTONE aqd $I!_TSTONE; extremely vyeak. Extreme!y 15.60m: HCl test: none.
I<Hs | closely spaced incipient fractures (low tensile strength) with
| T r | no preferred orientation. Shear fabric dipping 30° to 50°. sSW
~ 50 i (Recovered as CLAY and SILT; hard, moist, low to high
F plasticity). 100 | 86
Remarks: Water Level Readings:

DateTime

2025-11-05 16:00
2025-11-06 07:45
2025-11-06 15:44
2025-11-07 08:40
2025-11-10 09:00
2025-11-12 10:00

Hole Depth Water Level

30.00m 0.30mbgl
30.20m 7.60mbgl
30.20m 6.50mbgl
37.50m 0.20mbgl
37.50m 3.20mbgl
37.50m 1.60mbgl
37.50m 1.93mbgl
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Shear Vane (ISHSV + IBHSV) Serial No. DR1254, calibration constant 1.682.

2. A standpipe was installed on 10/11/2025 with a screened interval between 6.5 to 9.5m bgl. A vibrating wire piezometer was installed at 9.24m bgl, within the open standpipe on 11/11/2025, Serial No.

3. Falling/rising head testing undertaken with data logger at borehole depth 10.95m on 29/10/2025. Second falling/rising head testing undertaken with data logger at borehole depth 30.0m on 04/11/2025.
4. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.
5. Borehole terminated at 37.5m bgl due to hole collapse past 28.5m depth.
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BOREHOLE INFORMATION CO-ORDINATES:  NZTM2000 Date started:  29/10/2025 Logged: ;\-Ag’caki:r{o;'
Method: Rotary Core Wireline Easting: 1728847.25 Date completed: 10/11/2025 Input: L.Mackinnon
Equipment: CAT 308 8 ton Digger Rig Northing: 6001926.36 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  ProDrill NZ Ground level: 65.863m (NZVD2016) | Azimuth: N/A Verified: A.George
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Q| = w5 z = =] F|lo|x E &
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
L P~ o
i o lo
8 B 1 16.20-16.25m: CZ; sub-horizontal, recovered )9 0 D
[ as fine to medium, subangular gravel. LQ o
B R 16.30m: HCl test: none. oM P
S - 16.5m: SPTC DOOU D
r ] 9, 15/
3t i 22,24, 4for | 0O P Ad ol
| 5mm P . D D
— N = 50+ 16.81-16.91m: Drilling induced crushing o g
49 i bO{ |d
i 17 A
I b D
- i DO o
+ i 17.20-18.00m: ..Extremely weak brecciated zone with 100mm | SW )uD “D
~Nle b to 200mm thick, sheared clasts of light grey calcareous . 0
g g : 1> 100 | 99 17.40m: HCI test: weak reaction. D
o B siltstone and greenish grey mudstone. 17.50m: HO! test: weak reaction. ODD K
I 1 b
: R 17.70m: HCl test: strong reaction. : g d
a8 i o
] b P
—1 18— 18m: SPTC DOQ d
r i 4,6/ oM P
ot 6,9, 10,13 0 P D
3 N =38 )
2] i i o% o
i . o o
i 18.45m: Slightly weathered, bluish grey, greenish grey and 18.45m: HCI test: weak reaction. P> d >
| B [ E— brownish grey, pervasively sheared MUDSTONE, bQ o
B SILTSTONE and calcareous MUDSTONE; very weak. 06 5
B E Extremely closely spaced incipient fractures (low tensile 18.80m: HCl test: none. )O 0
o [ 4 strength) with no preferred orientation. Clasts predominately | gy O |d
SRR dipping at 15°-45°. 95 | 95 0]
B 4 18.45-19.40m: ...Clasts of 25-80mm thick, bluish grey, o (
B 4 greenish grey and brownish grey, pervasively sheared bQ K
r J mudstone, siltstone, and calcareous mudstone; very weak. o[y b
~ Predominately dipping at 15-45°. — o 0
o . 19.05m: ...50mm to 100mm thick clast of fine to medium, grey, 19.5m: SPTC 0% N
@D i andstone; very weak. 27, 23 for 0 )" D
r i 19.40m: Unweathered, grey, fine to medium SANDSTONE; 45mm// GOU
- | very weak. Discrete bedding laminations dipping 30°. N =50+ P N
46 | [UNWEATHERED NORTHLAND ALLOCHTHON - MELANGE 0 N
- = | BLOCK]. 2 0
| < uw 00 o
© | z A
o | ] b P
o] E 100 | 84 bO{ |
I i oM P
[ . b P
i - - 20.60m: HCI test: none. O |d
- T 20.60m: Unweathered, bluish grey to brownish grey, . . lo
H ] pervasively sheared MUDSTONE; extremely weak. Extremely 20.f7ir?_2t0'84n1. o :Ul)[h"OFIthzlnllaL recovered )::BU B
45 closely spaced incipient fractures (low tensile strength) with 28 909 -ODC(')I? 56, z gu;bg ake . LO{ |d
L 21 no preferred orientation. Breaks upon handling. (Silty CLAY; uw . c -90m: Drifling induced breaks oM P
L n hard, dry. High plasticity when remoulded with water). 311m2'//SPT Ld D
oL ] [UNWEATHERED NORTHLAND ALLOCHTHON - MELANGE 19,19, 12for | 0 LbO{ |d
@ L ] MATRIX] 30mm oM P
- 4 21.33m: Unweathered, grey, fine SANDSTONE; very weak. N =50+ )OOU D
r . Discrete bedding laminations dipping 30°. [UNWEATHERED P N
- 3 i NORTHLAND ALLOCHTHON MELANGE BLOCK]. N 60 D
3 | uw )
- DO o
o laa 7 21.78m: ...Incipient fractures, high tensile strength. oM I
gl 1 100 | 100 Ld D
= 2 | 22.00m: Unweathered, grey to dark grey, pervasively sheared 22.00m: HCl test: none. bO N
o | SILTSTONE with clasts of sheared mudstone; very weak. o0y b
L | Mudstone clasts have a shear fabric with a dominant angle of 2 0
L 1 45°. Shearing is concentrated to the top of the unit. Extremely P N
L closely spaced incipient fractures (moderate tensile strength) . )“'B D
1 y with a preferred orientation of 45°. [UNWEATHERED 225m. SPTC OOU
oL ] NORTHLAND ALLOCHTHON - MELANGE MATRIX]. uw 18,20, 12for | 0 P N
@ R » 20, o[y
o r E 25mm b P
— 43 N =50+ D
L ] 22.88m: ...Green, sheared mudstone clast. 0“6 o]
| 27 22.98-23.28m: ...Cobble sized clast of light whitish and arlly
L 7 greenish grey, calcareous mudstone. Q
B <] o
I Mot ‘ il
8 B b 23.35m: Unweathered, light greenish grey, pervasively 100 | 100 23.35m: HC test: weak reaction. OOU
Tr — sheared, calcareous SILTSTONE; very weak. Extremely O“DE N
B E closely spaced incipient fractures (low tensile strength) with b N
i g no preferred orientation. Shear fabric dipping 50°-60°. uw OO
B B Breaks down to clayey SILT; hard, moist, low plasticity. 16 o]
42
I ] b F
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 51mm and vertical accuracy +/- 100mm. DateTime Hole Depth Water Level




NZTRANSPORT Roads of National
o' AcERCY Significance

Project Office

Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 4, 2395E State Highway 1, Brynderwyn

Project Reference: Aurecon WSP JV

BH2B_1162

2. A standpipe was installed on 10/11/2025 with a screened interval between 6.5 to 9.5m bgl. A vibrating wire piezometer was installed at 9.24m bgl, within the open standpipe on 11/11/2025, Serial No.

377909.
3. Falling/rising head testing

Shear Vane (ISHSV + IBHSV) Serial No. DR1254, calibration constant 1.682.

1 with data logger at borehole depth 10.95m on 29/10/2025. Second falling/rising head testing undertaken with data logger at borehole depth 30.0m on 04/11/2025.
4. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.
5. Borehole terminated at 37.5m bgl due to hole collapse past 28.5m depth.
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rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
Q| = w5 z -] < Flo|x E &
o o ] o BT 7]
= 202,380 z
S2S0654
- 24.00m: HCI test: strong reaction. 7 N
n o
- I 1 24.15-25.25m: ...Clasts of dark grey, sheared mudstone and P D
B B occasional white streaks. QO o
- ] oD N
— [ i Ld D
% | b 100 | 100 bQ AN
i )
- , b P
41 | bO{ |d
i 25— o R
- i b D
B 4 DO o
—t i 25.25-26.30m: Drilling induced breaks oM I
- | 25.25m: HCI test: weak reaction. 39 [y D
i - 25.45-25.70m: ...Small boulder sized clast of light grey, weak, |UW ‘1% N
I R siltstone. D
- i o 0
g J 9 || 90 P N
T a0 ] )ﬂB 5
o L o 0
=4 i 26— LO{ |d
. ] o R
L 1 >o o D
_7 1 0% q
i o lo
i . 3900 D
(E L ] 100 | 100 L0y b
- , b P
. 26.90m: ..\Wh lised, cal K PR 1
- . .90m: ...White, mineralised, calcite streaks. . § . o\d o
- o i 27.00m: Unweathered, light greenish grey, pervasively 27.00m: HCl test: weak reaction. )o o D
o ] sheared, chaotic brecciated, calcareous SILTSTONE; bQO( |d
L | extremely weak to vert weak. Extremely closely spaced o 6 [
- | incipient fractures (low tensile strength) with no preferred 27.36-27.55m: CZ; sub-horizontal, recovered L D
L orientation. Shear fabric dips 30°-40°. Breaks upon handling as fine to medium, subangular to angular bO{ |d
B L T down to fine to medium, angular GRAVEL and clayey SILT; gravel oM I
o F 7 hard, moist, low plasticity. 39 [y D
gL 1 27.15m: ...White, mineralised, calcite streaks. 100 | 85 QO o
T 38 i 27.80m: ...White, mineralised, calcite streaks. °D: S
L = q
28— < :O d
I 1 = o0 £
L 7 >o o D
| T DO o
i ] ;D 5
— - 28.50m: HCI test: weak reaction. o 0
i B o% q
L ] " lo
- ] b D
—37 B DOD o
= r 29— o7 R
- i b P
[ 4 OO q
gr 1 100 | 93 o\ o
L i 2,00 D
B — uw 29.50-29.60m: CZ; sub-horizontal, recovered 16 N
i B as fine to coarse, angular gravel g b
: R 29.70-30.00m: Drilling induced breaks LO d
36 7 X oD N
1 ) 29.90m: HCI test: strong reaction. D q D
Ti 304 29.90m: ...Dark grey, sheared, calcareous mudstone clast. 30.00m- HCI test: weak reaction. OGQ ]
(]j: : 1 100 | 100 nD‘ 5
| ] 30.20m: ...Becomes light bluish grey with occasional white 30'2.O'k31 .40m’;)Dr|II:ng and handling breaks due (o d
B R stains. to sticky core barrel . o o
1 30.20m: HCI test: weak reaction. A
_— i i Ld D
| DOD o
L i 0 N
o | - >o | D
g 35 | 100 | 100 LO{ |d
r 31— )"B 5
L | o 0
~ B B l:ioD o
-~ F o N
- 1 b H
- ] OOD o
+ | 31.50m: ...Becomes grey. R " oM R
o I | 31.50-34.50m: ...Extremely weak - breaks upon handling with 31.60-33.00m: Drilling and handling breaks )o q »
g | ] ease into CLAY, SILT, coarse SAND and fine to coarse, kO o
T la angular GRAVEL. o[y D
I ] P>
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 51mm and vertical accuracy +/- 100mm. DateTime Hole Depth Water Level
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4. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.
5. Borehole terminated at 37.5m bgl due to hole collapse past 28.5m depth.

Shear Vane (ISHSV + IBHSV) Serial No. DR1254, calibration constant 1.682.

2. A standpipe was installed on 10/11/2025 with a screened interval between 6.5 to 9.5m bgl. A vibrating wire piezometer was installed at 9.24m bgl, within the open standpipe on 11/11/2025, Serial No.

3. Falling/rising head testing 1 with data logger at borehole depth 10.95m on 29/10/2025. Second falling/rising head testing undertaken with data logger at borehole depth 30.0m on 04/11/2025.

Central, Auckland 1010 Sheet 5 of 5
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Method: Rotary Core Wireline Easting: 1728847.25 Date completed: 10/11/2025 Input: L.Mackinnon
Equipment: CAT 308 8 ton Digger Rig Northing: 6001926.36 Inclination: 90° Reviewed:  B. O'Loughlin
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S2S0654

L P~ o
i o lo
L ] hLd P

B 100 | 95 o 0
B | D% o
i o lo
§ I - b P
B 1 32.60m: SZ; 80°, sheared fabric, clay infill, oO o
i g 25mm aperture oM R

o

S | b [
—33 B 00 o
— 33— 33.00-34.00m: Drilling and handling breaks 5’6 5

I 1 33.00m: HCI test: weak reaction. "OU
B 4 <] D o
L o lo
L i Ly P
— B - OO q
L ] " S

o I i o 0

gL | 33.70-34.30m: ...Light grey. 100 | 95 X . . P o

T 32 i 33.80m: ...100mm thick clast of muddy limestone (strong 33.80m: HC test: strong reaction. 56 5

- reaction). o 0
L 344 bO{ |
- : 34.10m: ...Faint light green and light brown staining. DUDG S
(=]
; R 34.30m: HCI test: weak reaction. LQ o
I ] . L0
- ] 34.50-35.70m: ...Occasional white staining. Shear fabric 34‘50'3_6'00"" D!'llllng |nduce_d breaks "Ou
E AN o 34.50m: HCI test: weak reaction. o o
H | = dipping 40°. °B lo
+ | g uw Ld D
31 i OO o
2 - 35 o\d o
- ] b P
o | - 00 o
g L | 100 | 100 A
- 1 o O »
- _ I:ioD o
L o [
. 7] hd P
L : QO |d
30 i 35.80-36.00m: ...200mm cobble sized clast of unweathered, °D: S
- | dark grey, calcareous mudstone; very weak. i o 0
- 36 i 36.00-37.20m: ...Intensely sheared/chaotic brecciated gg‘88;"_7‘_?00mégr'wgginri:ﬁg#reaks bQ N
H | mudstone, extremely weak. Breaks down with light handling to . . } . ;B N
L a fine to medium, subangular to angular gravel. oou
4 <] q
L 0 £
I lls
: 7 bQ o
gl 1 100 | 100 )“B N
T 4 o O
—29 B DO o
A r 37 oM B
- i b P
B 4 OO q
L o\ |o
L i Ly D
L LbQ
- | Terminated at 37.50 m. Refusal.
28 ]
i 38—
o7 ]
i 39—
26 ]
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 51mm and vertical accuracy +/- 100mm. DateTime Hole Depth Water Level




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1162
Photographed By: IM Date Photographed: 28/10/2025-20/11/2025

BH2B_1162_BOX001_0m-2.55m

BH2B_1162_BOX002_2.55m-5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1162
Photographed By: IM Date Photographed: 28/10/2025-20/11/2025

BH2B_1162_BOX003_5m-7.85m

BH2B_1162_BOX004_7.85m-10.35m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1162
Photographed By: IM Date Photographed: 28/10/2025-20/11/2025

BH2B_1162_BOX005_10.35m-12.89m

BH2B_1162_BOX006_12.89m-15.73m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1162
Photographed By: IM Date Photographed: 28/10/2025-20/11/2025

BH2B_1162_BOX007_15.73m-18.65m

BH2B_1162_BOX008_18.65m-21.58m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1162
Photographed By: IM Date Photographed: 28/10/2025-20/11/2025

BH2B_1162_BOX009_21.58m-24.5m

BH2B_1162_BOX010_24.5m-27.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1162
Photographed By: IM Date Photographed: 28/10/2025-20/11/2025

BH2B_1162_BOX011_27.5m-30.5m

BH2B_1162_BOX012_30.5m-33.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1162
Photographed By: IM Date Photographed: 28/10/2025-20/11/2025

BH2B_1162_BOX013_33.5m-36.5m

BH2B_1162_BOX014_36.5m-37.5m



Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 4, 40 Baldrock Road, Brynderwyn

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

BH2B_1164

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 20-10-2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1729724.12mE, Date Completed: 23-10-2025 Input: I. Mans
Equipment: CAT 308 8 ton Digger Rig |Northing: 6001505.63mN, Inclination: 90 Reviewed: S. Nelis
Contractor:  Pro-Drill (Auck) Ltd Ground level: 81.02m Azimuth: N/A Verified:  A. George
w =
_ %) [ =
= = E|lo |H 2l 2= ~|=| 2o 94
SIS |E 2|20 8 | a8 |g|g|g]| &9 STRATIGRAPHY E2
w E : E o |© MATERIAL DESCRIPTION £ ar ¥ | |a é DEFECT DESCRIPTION 4x
S|y n_:! & % - 9 5| 28 |2|8|¢g| ADDITIONAL NOTES = 2
S al® |o =| Bf vy e
EL£8¢Q Z
F ® SILT with minor rootlets; dark brown. Stiff, moist, low ~
h plasticity. Rootlets up to 3mm. [TOPSOIL]. Ji
Silty CLAY; light brown, mottled orange, streaked light
grey. Very stiff, moist, high plasticity NORTHLAND
r ALLOCHTHON RESIDUAL SOIL]. 05m SV
BH SV
< 156/75kPa | 400 | . | .
| 80 1
1m SV
115/59kPa
2 RS
z
- 3 15m sV
- BH SV
o 109/56kPa | 88|l - | -
& 15m SPT
1,0//1,1,1, 2
L 79 2 N=5
8
It o | Highly weathered, greyish brown, SILTSTONE; 8- - 2.45m: HCI test: nil
£ | extremely weak. Highly fractured, recovered as fine to | HW
coarse angular gravel, iron stained surfaces. Breaks
down to silty fine to coarse sand upon handling ~ [[7
78 3 » |[[NORTHLAND ALLOCHTHON DEGRADED ZONE].
B ES CW | 3msPT
1,101,1,1, 2
5 Silty CLAY; brown. Stiff, moist, high plasticity. Relict N=5 61| - R
@ shear fabric. [COMPLETELY WEATHERED
—_— ] MELANGE MATRIX].
B T 2.85m - 3.00m: CORELOSS (150mm). Cause of loss 3.50[n: HCI test: strong on light bluish grey, nil on
1 uncertain. reddish brown and dark grey
1 L
1 Z | Highly weathered, light bluish grey mixed dark grey
2 g and reddish brown, sheared MUDSTONE; extremely
TFT77 o4 weak. Shear fabric dip indistinct, polished surfaces. "o
1 Breaks down to silty CLAY, trace fine sand; stiff, HW
moist, high plasticity. NORTHLAND ALLOCHTHON
| MELANGE MATRIX].
—1 CORE LOSS 4.20-4.50m (300mm). Cause of loss
% 1 uncertain. [ 5[ - -
~ 4.50m - 4.70m: PUSHTUBE (200mm). Push tube refused at 47m SPT
= 4.70m. 2,2/3,33, 4
o N=13 5 - -
w | 76 5
] Moderately weathered, light bluish grey banded
] reddish brown and dark grey, sheared MUDSTONE; 5.15m - 6.00m: Core swell - 80mm extra return
extremely weak. Shear fabric dips 15°, breaks parallel
to shear fabric. Hosts trace clasts of siltstone,
o+ moderately weathered, subangular, up to 10mm.
% Breaks down to silty CLAY, trace fine sand; stiff, Uiyl ©
moist, high plasticity.
—o 75 6
6m SPT
= 2,41/4,5,5,5
o 2 N= 19 67 - -
2 z
B Mw 6.50m: HCI test: strong on light bluish grey, nil on
reddish brown and dark grey
@
L 7 81| a1|| o
7.30m - 7.50m: CORELOSS (200mm). Cause of loss
uncertain.
B 75m SPT
. 2,3//3,4,3,5
o 1 N=15 67 - -
[
REMARKS Water Level Readings:
DateTime Hole Depth (m) |Water Level (m)

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/-
40mm and vertical accuracy +/- 60mm.

2. One vibrating wire piezometer was installed on 23/10/2025. BH2B_1164_PZ01 was installed at 20m bgl,
Serial No. 378298.

3. Falling/rising head testing undertaken with data logger at borehole depth 21.7m on 21/10/2025 .

4. Shear Vane Serial No. 2853, calibration constant 1.475.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 64
Location: Zone 4, 40 Baldrock Road, Brynderwyn -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 20-10-2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1729724.12mE, Date Completed: 23-10-2025 Input: I. Mans
Equipment: CAT 308 8 ton Digger Rig |Northing: 6001505.63mN, Inclination: 90 Reviewed: S. Nelis
Contractor:  Pro-Drill (Auck) Ltd Ground level: 81.02m Azimuth: N/A Verified:  A. George
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X —~ €lo w o [ . =) S
SIS |E 2|20 8 | a8 |g|g|g]| &9 STRATIGRAPHY E2
wliE | Elzo|o MATERIAL DESCRIPTION s| 28 |¥|g|a]| & DEFECT DESCRIPTION Jx
Slylz & % - 9 5| 28 |2|8|¢g| ADDITIONAL NOTES zg
o al® |o© z| 3H o b
222888 z
Fe ] 8.00m: Shear fabric dips 55°. Trace clasts are fine 7.95m - 9.00m: Core swell - 110mm extra retum
sandstone, subangular, up to 20mm. Matrix breaks down to
silty CLAY with minor fine sand; very stiff, moist, high
1 plasticity.
52
gL 110 [ 100 | ©
I
el
{72 o
9m SPT
3,5//7,6,5,5
g N= 23 &|| - | -
@
gl 71 100 | 100 | ©
B 10.5m SPT
= 2,8//13,14, 15,
& Moderately weathered, grey streaked dark grey, fine 8 100 | - -
SANDSTONE; very weak. Pervasive incipient for 40mm N =
1 70 fractures infilled with dark grey silt/clay, high tensile
- 70 strength. [NORTHLAND ALLOCHTHON MELANGE
¥ BLOCK].
a 11.30m: HCI test: nil
s <
g = 100 [ 100 | o
I
— 69 1 MW
12m SPT
4,7/112,12, 13,
3 I N
for 60mm N =
50+
— L | Moderately weathered, light grey banded reddish
brown and dark grey, sheared MUDSTONE;
[ | extremely weak. Shear fabric dip 15°. Hosts trace
© clasts of fine sandstone and siltstone, subangular, up . .
g to 5mm. Breaks down to silty CLAY with some fine 1001100 | © 12.80m: HCl test:ni on daricgrey and brown
L 68 1 sand; very stiff, moist, high plasticity. [NORTHLAND
ALLOCHTHON MELANGE MATRIX].
[2) 13.30m - 13.50m: Core swell - 80mm extra return
g 140 | 100 | ©
T 13.40m: Clasts of sandstone up to 25mm.
B 13.5m SPT
4,6//6,7,8, 8
? N=129 I
L 67 14
@
e} 8[| 78| o
gt
1 CORE LOSS 14.77-15.00m (230mm).
—{ 66 15
] Moderately weathered, light grey banded reddish 15m SPT
I ] brown and dark grey, sheared MUDSTONE; 4’5/,(‘5; 2’36’ L I I
@ 1 extremely weak. Shear fabric dip 15°. Hosts trace
1 o clasts of fine sandstone and siltstone, subangular, up
L E < | to 5mm. Breaks down to silty CLAY with some fine
- ] sand; very stiff, moist, high plasticity.
o| & 100 | 100 | ©
I ] Moderately weathered, grey, sheared SILTSTONE,
] extremely weak. Shear fabric dips 45-60°. Hosts 15.85m: HCI test: nil
REMARKS Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 20-10-2025 15:30:00 13.30 1.60
40mm and vertical accuracy +/- 60mm. | 21-10-2025 07:45:00 | 13.30 | 070

2. One vibrating wire piezometer was installed on 23/10/2025. BH2B_1164_PZ01 was installed at 20m bgl,
Serial No. 378298.

3. Falling/rising head testing undertaken with data logger at borehole depth 21.7m on 21/10/2025 .

4. Shear Vane Serial No. 2853, calibration constant 1.475.
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Method: Rotary Core Wireline Easting: 1729724.12mE, Date Completed: 23-10-2025 Input: I. Mans
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w =
_ %) [ =
x 3 w =2 ol = (o
[= 1 K= Q < P I N o =
2lo|E I|Zo 5 c| B8 |E|E|E| 69 STRATIGRAPHY gZ
w ,’_: g F ao |© MATERIAL DESCRIPTION £ a z ¥ | |a &t DEFECT DESCRIPTION 4x
x| . O § - (o S =3 olo|9g| ADDITIONAL NOTES < 3
Sl= | wlo |Y g <@ |F|?|% E g
[=] wi 0 Hnn 2
E=2389g =
&5
r ] minor clasts of light grey fine SANDSTONE,
o) ] subangular, up to 30mm, tabular and orientated
g | parallel to shear fabric. Crumbles upon handling to e |
E sandy SILT; very stiff, moist, low plasticity.
1 _ 2 MW
z 16.5m SPT
. ] 4,8/110,13, 13,
I ] 14 6 - -
n ] for 65mm N =
i 50+
L 64 17. 16.94m - 18.00m: Core swell - 60mm extra return
] Slightly weathered, bluish grey, mixed reddish brown
© and dark grey, sheared MUDSTONE, extremely
weak. Shear fabric dip indistinct. Hosts trace clasts of
© fine sandstone up to 80mm, and siltstone up to
gL 20mm, subangular. Breaks down to silty CLAY, minor LOSHleo)) ©
fine sand; very stiff, moist, high plasticity. 17.60m: HCl test: nil
17.52m - 17.76m: Block of moderately weathered, fine
63 1 SANDSTONE; very weak Pervasive incipient fractures, high
B tensile strength. 18m SPT
8} 3,5//10, 14, 16,
2] 10 - - -
for 35mmN =
i 50+
18.41m - 19.50m: Core swell - 40mm extra return
@
1 62 e o 104 [ 100 | o
19.00m: Shear fabric dips 15°.
19.11m - 19.31m: Block of moderately weathered, fine
SANDSTONE; very weak Pervasive incipient fractures, high
tensile strength.
3 T 19.5m SPT
6,10/12, 13,
2 1 15, 10 - -
~ for 35mmN =
50+
L 61 2 i
@
g 100 [ 100 | o
I
L g sw
20.55m - 21.00m: Colour change to reddish brown. Trace
— inclusions of light bluish grey, sheared, calcareous siltstone 20.70m: HCl test: strong on light bluish grey
8 up to 50mm. 117 [ 100 | o 20.70m - 21.00m: Core swell - 50mm extra return
I
—— 60 21—
21m SPT
8} 7,125, 16,
| @ 19 N
for 65mm N =
— 50+
@
agr 100 [ 100 | o
I
21.70m - 22.50m: Core swell - 100mm extra
return
o F 59 22.
g 113|100 | o
I
] Slightly weathered, light bluish grey, sheared,
© ] calcareous MUDSTONE; extremely weak. Trace dark 22 40m: HCl test  on liaht bluish
. 40m: lest: weak on ligl uish grey
—1 - b!ulsh grey clasts, recovered as clay. Intact clasts are 22.50m - 23.80m- Core swell - 300mm extra
1 siltstone and mudstone, subangular, up to 6 mm, return
1 breaks down to clay.
| 58 23
@ B
g 123 [ 100 | o
b ]
1 23.25m: Colour change to light bluish grey mixed reddish
E brown. Distinct contact, dip 60°.
o :
[52) 23.80m - 25.00m: Core swell - 200mm extra
% ] 117 | 100 0 return
REMARKS Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 22.10-2025 08:20:00 21.70 0.80

40mm and vertical accuracy +/- 60mm.

2. One vibrating wire piezometer was installed on 23/10/2025. BH2B_1164_PZ01 was installed at 20m bgl,
Serial No. 378298.

3. Falling/rising head testing undertaken with data logger at borehole depth 21.7m on 21/10/2025 .

4. Shear Vane Serial No. 2853, calibration constant 1.475.
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] [CONT] Slightly weathered, light bluish grey, sheared,
calcareous MUDSTONE; extremely weak. Trace dark
] bluish grey clasts, recovered as clay. Intact clasts are
. siltstone and mudstone, subangular, up to 6 mm,
gt breaks down to clay. 117 [ 100 | ©
>
- 86 2 25.001 :
.00m - 26.00m: Core swell - 140mm extra
return
- ]
gL 114 [ 100 | o
I
- 95 2 26.00 :
.00m - 27.00m: Core swell - 200mm extra
return
26.20m: HCI test: weak on light bluish grey
@
g B 1 || ey 0 26.50m: HCl test: weak on light bluish grey, nil on
reddish brown
| 26.80m - 26.95m: Dark grey sheared MUDSTONE;
=} 54 27 > extremely weak. Shear fabric convoluted. Iron stained. sw
B P4 Includes dark brown mudstone banding (carbonaceous?) 27.00m: HClI test: nil on sandstone
which crumble upon handling. 27.00m - 28.00m: Core swell - 200mm extra
J(
26.95m - 27.12m: Block of dark grey, brecciated, fine relum
SANDSTONE; extremely weak, recovered intact.
§ L 27.12m - 27.55m: Breaks parallel to shear fabric. 120 | 100 | ©O
27.55m: Shear fabric is convoluted.
— 53 28
r 28.00m - 28.80m: Core swell - 200mm extra
| return
28.15m: Shear fabric dip 45°.
@
[¢] 125 [100 | ©
I
28.60m - 29.05m: Dark grey sheared MUDSTONE;
extremely weak. Shear fabric convoluted.
28.80m - 30.00m: Core swell - 400mm extra
return
- | 52 29
| 29.20m: Shear fabric dip 45-65°.
o] 133 [ 100 | o
T -
51 30
B ] End Of Hole: 30.00m
| 50 31
REMARKS Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
leoordir&ate?fcaylatured using/a(;l'orimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 23-10-2025 08:00:00 30.00 0.50
mm and vertical accuracy +/- 60mm. | 23-10-2025 10:30:00 | 30.00 | 350
2. One vibrating wire piezometer was installed on 23/10/2025. BH2B_1164_PZ01 was installed at 20m bgl, | 23102025 11:00:00 | 30.00 | 210

Serial No. 378298.
3. Falling/rising head testing undertaken with data logger at borehole depth 21.7m on 21/10/2025 .
4. Shear Vane Serial No. 2853, calibration constant 1.475.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1164
Photographed By: IM Date Photographed: 19/10/2025-21/10/2025

BH2B_1164_BOX001_0m-3m

BH2B_1164_BOX002_3m-6.45m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1164
Photographed By: IM Date Photographed: 19/10/2025-21/10/2025

BH2B_1164_BOX003_6.45m-9.6m

BH2B_1164 BOX004_9.6m-12.64m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1164
Photographed By: IM Date Photographed: 19/10/2025-21/10/2025

BH2B_1164 BOX005_12.64m-15.45m

BH2B_1164 BOX006_15.45m-18.41m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1164
Photographed By: IM Date Photographed: 19/10/2025-21/10/2025

BH2B_1164 BOX007_18.41m-21.18m

BH2B_1164 BOX008_21.18m-23.55m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1164
Photographed By: IM Date Photographed: 19/10/2025-21/10/2025

BH2B_1164 BOX009_23.55M-25.85m

BH2B_1164 BOX010_25.85m-28.08m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1164
Photographed By: IM Date Photographed: 19/10/2025-21/10/2025

BH2B_1164_BOX011_28.08m-30m
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