Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1127
Photographed By: DRB, JD Date Photographed: 08/10/2025-03/12/2025

BH2B_1127 BOX007_18.5m-21.4m

BH2B_1127_BOX008_21.4m-24.2m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1127
Photographed By: DRB, JD Date Photographed: 08/10/2025-03/12/2025

BH2B_1127_BOX009_24.2m-26.95m

BH2B_1127_BOX010_26.95m-29.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1127
Photographed By: DRB, JD Date Photographed: 08/10/2025-03/12/2025

BH2B_1127 BOX011 29.8m-32.73m

BH2B_1127_BOX012_32.73m-35.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1127
Photographed By: DRB, JD Date Photographed: 08/10/2025-03/12/2025

BH2B_1127 BOX013_35.6m-38.1m

BH2B_1127_BOX014_38.1m-40.4m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1127
Photographed By: DRB, JD Date Photographed: 08/10/2025-03/12/2025

BH2B_1127 BOX015_40.4m-43.1m

BH2B_1127_BOX016_43.1m-45.75m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1127
Photographed By: DRB, JD Date Photographed: 08/10/2025-03/12/2025

BH2B_1127 BOX017_45.75m-48.55m

BH2B_1127_BOX018_48.55m-51m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1127
Photographed By: DRB, JD Date Photographed: 08/10/2025-03/12/2025

BH2B_1127 BOX019_51m-53.8m

BH2B_1127_BOX020_53.8m-56.7m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1127
Photographed By: DRB, JD Date Photographed: 08/10/2025-03/12/2025

BH2B_1127 BOX021_56.7m-59.6m

BH2B_1127_BOX022_59.6m-62.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1127
Photographed By: DRB, JD Date Photographed: 08/10/2025-03/12/2025

BH2B_1127 BOX023_62.25m-64.7m

BH2B_1127_BOX024_64.7m-67.2m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1127
Photographed By: DRB, JD Date Photographed: 08/10/2025-03/12/2025

BH2B_1127_BOX025_67.2m-69.8m

BH2B_1127_BOX026_69.8m-72.3m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1127
Photographed By: DRB, JD Date Photographed: 08/10/2025-03/12/2025

BH2B_1127 BOX027_72.3m-73m



Ao Client: New Zealand Transport Agency
Project Ofice Location: Zentral Estate Property - SH1, Waip
Project Reference: Aurecon WSP JV

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

u

Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1128

Central, Auckland 1010 Sheet 1 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 30/10/2025 Logged: J. Oliveira
Method: Rotary Core Wireline Easting: 1727429.71 Date completed: 10/11/2025 Input: J. Oliveira
Equipment: MD2 Northing: 6008433.72 Inclination: 90° Reviewed:  R.van Dam
Contractor:  McMillan Drilling Ltd Ground level: 223.59m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
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0.00m: Silty CLAY with minor sand; brown. Stiff to very stiff,
moist, high plasticity. Sand is fine to medium. [RESIDUALLY
WEATHERED GREYWACKE]
0.5m: ISHSV
141/47 kPa
100
RS
1m: ISHSV
78/28 kPa
1.5m: ISHSV  ——
141/31 kPa
1.5m: SPT
1.70m: Silty CLAY with minor sand and minor gravel; brown, 1,21 100
black and light grey with red streaks. Very stiff, moist, high rzxffygz’ 2
plasticity. Sand is fine to coarse. Gravel is fine, subrounded cw - —
| I— —1 and white. [COMPLETELY WEATHERED GREYWACKE]
o 2.30m: Silty CLAY with some sand; light grey with pink and
8 o | red streaks. Stiff, wet, high plasticity. Sand is fine to coarse. 100
T =
cwW
3.00-3.50m: ...U54 PUSH TUBE (500mm recovery).
3
0 100
3.50m: Clayey SILT with trace sand; brown, pink, light grey :2;527; SPT
= and light brown with red streaks, locally banded. Stiff, wet, 2: 4,4,5
% low plasticity. Sand is fine to medium. Black MnO staining and N=15 100
orange FeO cementation on relict defect surfaces.
[se)
g cw 100
I
N F— 4.5m: SPT  —
2,3/l
— 2,3,3,4
% N=12 100
3 5] 4.95m: CORE LOSS (400mm) T
oI 1K X X | 5.35m: Clayey SILT with minor sand; white and light brown.
r H£ X X ¥ Stiff, wet, low plasticity. Sand is fine to medium. 62
218 % X cw
" XX >
- 4X X X
| I 5.80m: Clayey SILT with some sand; brown, light brown and
| 6_} XX white. Stiff, wet, low plasticity. Sand is fine to coarse. Relict L]
| X x A defects have black MnO infill, 1-2 mm, soft, and orange FeO
Lot = x> cementation, 1-2mm.
S ExxA 6.00-6.50m: ...U54 PUSH TUBE (500mm recovery). CW 100
L X
— 1o 6.5m: SPT  ——
bor7 S ] 3,30/
- EXxHa 4,4,4,6
L s _ _ _ .4, 4,
&L <X 6.70m: SILT; light grey and white with red streaks. Stiff, wet, N=18 100
| i X X low plasticity. Dark brown FeO staining on relict defect
—1 7_>< KK surfaces. cw S—
X X 6.95m: ...Banded brown (10-15mm).
«© - B X X X
2 Ek / % 7.20m: Sandy SILT, light grey and white with red streaks. Stiff 100
| AV wet, low plasticity. Sand is fine to coarse. Cw
;216 i \ X i 7.50m: SILT with some clay; brown and pink. Stiff, wet, low ;53'7; SPT
= L % X X plasticity. Black MnO infill along relict defects, 1-2 mm, soft. 4: 3,55
% i i "y CW|N=17 100
- 4X X X
1 o] 7.95m: CORE LOSS (300mm) — ——
Remarks: Water Level Readings:

2. One vibrating wire piezometer was installed on 10/11/2025. BH2B_1128_PZ01 was installed at 27.5m bgl, Serial No. P378318.
3. Geophysical profiling was undertaken on 7/11/25, comprising optical and acoustic televiewer.

4. Falling/rising head testing undertaken with data logger at borehole depth 50.30m on 06/11/2025.

5. RQD, SCR and defect spacing were assessed ignoring Incipient Fractures within Waipapa Group Greywacke.

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 240mm and vertical accuracy +/- 480mm.

DateTime

2025-10-30 16:35
2025-10-31 08:00
2025-10-31 12:00
2025-11-03 09:20
2025-11-03 16:20
2025-11-04 08:00
2025-11-04 16:41
2025-11-06 08:00

Hole Depth
20.40m
20.40m
24.00m
24.00m
31.50m
31.50m
42.00m
42.00m

Water Level
6.70mbgl
16.40mbgl
5.80mbgl
15.40mbgl
5.35mbgl
8.30mbgl
2.70mbgl
12.80mbgl




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: Zentral Estate Property - SH1, Waipu

Project Reference: Aurecon WSP JV

BH2B_1128

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 240mm and vertical accuracy +/- 480mm.
2. One vibrating wire piezometer was installed on 10/11/2025. BH2B_1128_PZ01 was installed at 27.5m bgl, Serial No. P378318.

3. Geophysical profiling was undertaken on 7/11/25, comprising optical and acoustic televiewer.

4. Falling/rising head testing undertaken with data logger at borehole depth 50.30m on 06/11/2025.
5. RQD, SCR and defect spacing were assessed ignoring Incipient Fractures within Waipapa Group Greywacke.
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 30/10/2025 Logged: J. Oliveira
Method: Rotary Core Wireline Easting: 1727429.71 Date completed: 10/11/2025 Input: J. Oliveira
Equipment: MD2 Northing: 6008433.72 Inclination: 90° Reviewed:  R.van Dam
Contractor:  McMillan Drilling Ltd Ground level: 223.59m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
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r % % 8.25m: SILT with some clay; banded brown, pink and light
o | NEVEY: grey. Stiff, wet, low plasticity. Black MnO infill on relict defect
L S o ing is li i i 71
% W % surfaces, 1-5mm. Banding is likely liesegang weathering.
,_215 T x %
T XX
B XXX
©@ B F XX
— 9 X X 9m: SPT —
B T XX 2,21
= L R 14 3,3,56
o x| & CW|N=17 100
&L I - N=17
r X X X |
- S X X
214 H4X X X
- XX
] - 4X X X
w F Fxx
(e 104X X X 7
T L X X
L X X X
L ] 10.20m: 10.2 to 10.5m - CORE LOSS (300mm)
;213 XXX 10.50m: SILT with some clay; banded brown, pink and light ;0;15/;": SPT I/
= L XX grey. Stiff, wet, low plasticity. Black MnO infill on relict defect 56,6 8
%1 KKK surfaces, 1-5mm. Banding is likely liesegang weathering. CW([N=25 100
T XX
r M= % x| @ | 10.95m: Clayey SILT with minor sand; banded brown, pink T
- I% X% % and light grey. Stiff, wet, low plasticity. Sand is fine to
3 1 % % A medium. Black MnO infill along relict defects, 1-5mm, soft. | CW
r = x|
8 : J S— 11.40m: CLAY with minor silt; banded brown and light grey. 67
Tl Stiff, wet, high plasticity. Black MnO infill along relict defects, | CW
~ | A 1-5mm, soft. —
| | 11.65m: CORE LOSS (350mm)
; 12— 12.00m: CLAY with minor silt; banded brown and light grey. ;22}, SPT ]
- L Stiff, wet, high plasticity. Black MnO infill along relict defects, 3,333
%1 T 1-10mm, soft. N=12 100
- 14— [12.45-12.70m: ...Soft to firm. I
211 14—
o I
gl 86
T — 4 —
L I
L Iy (N8 . cw
+— | = |13.35-13.50m: ...CORE LOSS (150mm)
T 13.50m: ...MnO infill up to 5 mm thick along relict defects. ;365/7] SPT |
E 7,8,9,10 .
@ N=34
o f I—
[<Q% 41— 71
£ L
209 14—
© I i 14.70m: CORE LOSS (300mm)
L T 15.00m: CLAY with minor silt; light grey. Stff, wet, high owl e ST
| 1 — plasticity. Black MnO (1-5mm) and dark brown FeO coating  f—— 10,12, 9,8
| iy 2mm) on relict defect surfaces. N=39
| | iy 15.15m: CLAY with minor silt, some sand and some gravel;
] E dark b_rown, black and Ii_gh? grey. Stiff, wet, high plasticity.
2 | 208 = | Sand is coarse. Gravel is fine, angular greywacke. Black cw
© I MnO infill (1-5mm) and FeO cementation (1-3mm) on relict
g 1T defect surfaces.
I} B
Remarks: Water Level Readings:

DateTime Hole Depth
2025-11-06 17:25 50.30m
2025-11-07 07:35 50.30m
2025-11-10 08:00 50.30m

Water Level
0.40mbgl
7.50mbgl
15.60mbgl




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: Zentral Estate Property - SH1, Waipu

Project Reference: Aurecon WSP JV

BH2B_1128

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 240mm and vertical accuracy +/- 480mm.
2. One vibrating wire piezometer was installed on 10/11/2025. BH2B_1128_PZ01 was installed at 27.5m bgl, Serial No. P378318.

3. Geophysical profiling was undertaken on 7/11/25, comprising optical and acoustic televiewer.
4. Falling/rising head testing undertaken with data logger at borehole depth 50.30m on 06/11/2025.

5. RQD, SCR and defect spacing were assessed ignoring Incipient Fractures within Waipapa Group Greywacke.
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 30/10/2025 Logged: J. Oliveira
Method: Rotary Core Wireline Easting: 1727429.71 Date completed: 10/11/2025 Input: J. Oliveira
Equipment: MD2 Northing: 6008433.72 Inclination: 90° Reviewed: R.van Dam
Contractor:  McMillan Drilling Ltd Ground level: 223.59m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
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o o > 5} DT (2]
= 202,380 z
S2S0654
— — | 71
- 11— 12 cw
o F
g | | 16.20m: CORE LOSS (300mm)
;207 — - 16.50m: CLAY with minor silt; brown and light grey. Stiff, wet, 12'55;,SPT
[l i high plasticity. Black MnO infill (1-2mm) and dark brown FeO 22: 28 for
o x ini i ) 50 100
& | | — % staining along relict defect surfaces cw| 3 :1g(1)+
L 11— =
— ] —
j i 17.10m: Highly weathered; brown and grey; fine
| | | GREYWACKE SANDSTONE. Very weak; highly fractured
| | rockmass, pervasive jointing with FeO and MnO coating on
8 | B defect surfaces, breaks upon handling. [HIGHLY 100] o 0
T | 206 1 WEATHERED GREYWACKE]
: 1 I [17.80-18.00m: ...Recovered as fine to medium angular gravel. 17.80-18.00m: Core disintegrated upon
1 % HW removal from catcher.
=t | . . .
ool 7] 18.00-18.06m: ...Solid cone SPT, no recovery (60mm). S 18.02-18.20m: Zone of disturbance from SPT.
| | 18.06-18.20m: ...Recovered as fine to coarse subrounded N = 50+
| gravel.
- i
% 3 B 100 o | O
; ] 18.50-18.70m: ...Recovered as fine to coarse angular gravel. 18.50-18.70m: Core disintegrated upon
205 E removal from catcher.
: : 18.70m: Moderately weathered; brown and light grey; fine
© | | GREYWACKE SANDSTONE. Very weak to moderately
| 19 strong; pervasively fractured, FeO and MnO staining on
8 | defect surfaces and fully penetrating the intact rock. Indistinct
I ] incipient fractures with weak tensile strength, breaks upon iy | I 0
| ] handling. [MODERATELY WEATHERED GREYWACKE]
i i g MW
=T B . 19.5m: SPTC
159l 204 i = [19.50-19.56m: ...Solid cone SPT, no recovery (60mm). 50 forrn60mm// II 19.56-19.70m: Zone of disturbance from SPT.
| | 19.56-19.70m: ...Recovered as fine to coarse subrounded N =50+
o | gravel.
g 1 100 0 | ©
T R 19.85m: ...Bluish grey.
ok
g | | 20.20m: CORE LOSS (200mm) 3|1 0|0
| B 20.40m: Moderately weathered; brown and light grey; fine
8 | 203 ] GREYWACKE SANDSTONE. Very weak to moderately 200l o 0
I | | E strong; pervasively fractured, FeO and MnO staining on MW
| = | defect surfaces and fully penetrating the intact rock. Indistinct
] incipient fractures with weak tensile strength, breaks upon R
r handiing. 20.90m: JT, 10°, Un, Ro, FeO+MnO 1mm Cg.
™ . o
gL | 21.00m: Slightly weathered, dark bluish grey with white veins, 120 | 76| | & 20.95m: JT, 407, PI, Sm, FeO+MnO 1mm Cg.
T | | fine GREYWACKE SANDSTONE. Moderately strong to
| ] strong; highly fractured rock mass, with FeO staining on
| | some defect surfaces. Incipient fractures, 1 - 3 mm, white
| mineral infill (no HCL reaction), weak to moderate tensile - 21.45m: JT, 10°, PI, Ro, FeO+MnO 1mm Cg.
| 202 7 strength. Pervasive veining, 1 - 5 mm, strong tensile strength,
o | 7 offset by later stage defects. [SLIGHTLY WEATHERED
~l o b GREYWACKE] 100 0 | ©
Tr 7 21.20-21.60m: ...Higher concentration of truncating veins,
i b generally ~2mm thick.
3 22—
j : 22.10-22.50m: ...Recovered as fine to coarse angular gravel.
o L | Pieces up to 90mm below 22.35m.
gl 100 0 | ©
=L ] g sw
L ] S
g 201 100 | 27 | O
T+ i
1 i
E I R 100 0 | 0
i 100 o | o
r 1 1 23.20m: JT, 50°, Un, Clay infill 1mm.
™ 4
g L ] 100 40 | ©
© L B - 23.45m: JT, 50°, PI, Ro, Clay infill 1mm.
200 | 23.50-23.75m: ...Recovered as fine to coarse angular gravel.
o [ i
(]j: r 1 100 | 80 | |25
r b Rl 23.90m: JT, 45°, Un, Sm, FeO Vn.
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




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: Zentral Estate Property - SH1, Waipu

Project Reference: Aurecon WSP JV

BH2B_1128

Shear Vane (ISHSV) Serial No. 3303, calibration constant 1.569.
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 30/10/2025 Logged: J. Oliveira
Method: Rotary Core Wireline Easting: 1727429.71 Date completed: 10/11/2025 Input: J. Oliveira
Equipment: MD2 Northing: 6008433.72 Inclination: 90° Reviewed:  R.van Dam
Contractor:  McMillan Drilling Ltd Ground level: 223.59m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
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[se I o 4
g | ] 100 | B3 0
L i Rl 24.25m: JT, 65°, PI, Sm, FeO Sn, Clay infill
L | 1mm.
3L 7] sw 100| 0o | o HH 24.55m: JT, 75°, Un, Ro, FeO Vi
€ Hioe | .55m: JT, 75°, Un, Ro, FeO Vn.
olg [ ] -
& ol | 100 | 0O 0 1 24.85m: JT, 75°, Un, Ro, FeO Vn.
T 25 100 0 | ©
o | 25.00m: Unweathered, light bluish grey and dark grey, with
g | | white veins, indistinctly bedded GREYWACKE SANDSTONE. 100 | 0 0
T | ] Moderately strong to strong; fractured rock mass; joints are
| moderately inclined to sub-vertical, undulating to planar, with
| 1 white mineral coatings; incipient fractures, 1 - 3 mm with
B o 108 7 white mineral infill and moderate to strong tensile strength.
gl 1 Occasional veins, 1 - 5 mm, strong tensile strength, offset by 100 | B6 | 29
T ] later stage defects. Bedding tends to be chaotic and shows
i 1 multiple phases of deformation. [UNWEATHERED
I T GREYWACKE]
I 26
o L
<] b 100 0o | O
It i
o | |
<] 100 o | O
£t _
197 R
o I i
*lat , 100 | 90 || 80
T+ 27
L i EEE 27.05m: CZ, 55-60°, PI, Clayey sand with fine
— i gravel infill up to 12mm wide. Gravel comprises
| | subrounded quartz up to 5mm wide. E:
| i 1 27.35m: CZ, 75-80°, PI, Sand (crushed quartz
8 | B ol o 0 vein) infill up to 15mm wide.
T |16
I b =)
w [ [
% = = 100 | 100 | 100
] | ] 28.20-28.40m: ...Recovered as fine to coarse subangular
o1 | gravel. 28.35m: SZ, 80-85°, PI, Sand with minor fine
a 100 | [25 | 0 gravel (crushed in-situ rock) infill up to 15mm
T uw )
— wide.
8 100 |20 | o 28.70m: JT, 15-20°, PI, Ro, FeO Sn with Clay
T vn.
— 28.75m: JT, 15-20°, PI, Ro, FeO Sn with Clay
Vn.
= 4 29.05m: CZ, 5°, Un, fine to medium gravel infill
8 r B up to 30mm wide. Gravel comprises angular in- fi
I r B Y| &y 0 situ rock.
- i 29.23m: SZ, 65°, PI, crushed quartz vein infill
=] - - locally up to 5mm wide.
——194 R
3 30—
[se I o 4
gl 100 | 73 | 73
b i
i ] 1 30.43m: JT, 50°, PI, Cn, Slk.
193 R
T 1 30.70-30.80m: ...Recovered as fine to coarse angular gravel. 100 | 0 0
3 31—
[se I o 4
g | 100 [ (17 |17
£ i
192 R
[so R B
<]
£t i
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 240mm and vertical accuracy +/- 480mm.
2. One vibrating wire piezometer was installed on 10/11/2025. BH2B_1128_PZ01 was installed at 27.5m bgl, Serial No. P378318.
3. Geophysical profiling was undertaken on 7/11/25, comprising optical and acoustic televiewer.

4. Falling/rising head testing undertaken with data logger at borehole depth 50.30m on 06/11/2025.
5. RQD, SCR and defect spacing were assessed ignoring Incipient Fractures within Waipapa Group Greywacke.

DateTime Hole Depth Water Level




gﬂwspom Client: New Zealand Transport Agency
ASENSY Significance

Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1128

2. One vibrating wire piezometer was installed on 10/11/2025. BH2B_1128_PZ01 was installed at 27.5m bgl, Serial No. P378318.
3. Geophysical profiling was undertaken on 7/11/25, comprising optical and acoustic televiewer.

4. Falling/rising head testing undertaken with data logger at borehole depth 50.30m on 06/11/2025.

5. RQD, SCR and defect spacing were assessed ignoring Incipient Fractures within Waipapa Group Greywacke.

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

Project Ofice Location: Zentral Estate Property - SH1, Waipu
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet50of 7
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Method: Rotary Core Wireline Easting: 1727429.71 Date completed: 10/11/2025 Input: J. Oliveira
Equipment: MD2 Northing: 6008433.72 Inclination: 90° Reviewed:  R.van Dam
Contractor:  McMillan Drilling Ltd Ground level: 223.59m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
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o E 100 | 86 || 86
o | |
g
£+ i
;191 ] 32.50m: ...Black to dark green minerals observed along
N | subvertical undulating white veins.
r 334
[so N o B
gt E 33.15-33.45m: ...Minor pyrite observed along some white veins 100 6 | 6 ?3;]115&?3;15?1:\105,(5,\I/olc?lly rr]eml)v:ered :; f':g
B qeee e within wider fracture zone. to medium gravel. Gravel Is angular quartz a
| = c in-situ rock.
——190 g
o [ 34—
g r B 100 5 5
Tl 4
189 E
~ L i
8 : 35; 34.90-35.00m: ...Veins at roughly 40 degrees forming an 100| ed | &
I | | echelon pattern extending from central white vein at 70 B 35.05m: SZ, 70°, P, crushed quartz veins
| ] degrees. Rock has some angular 2-5mm black inclusions. truncating with minor altered quartz veins from
| | 34.9m to end of SZ.
188 E
o I i
% i . E > ow 100 | 95 | 95
L J =
| i B 36.15m: JT, 75°, Un, Cn.
;1 87 i 36.50m: ...Veins bearing pyrite become more frequent.
o | 1 36.90m: JT, 60°, Un, Ro, Cn.
gt 100 | 67 | 5
T L 4
of [ ]
r — 1 37.50m: JT, 75-80°, Un, Ro, Cn. JT along
1186 1 — altered quartz vein, potential striations (SZ?).
agr R 100 0 | ©
_I - 4 | S—
g 387 100 0 | o
£+ i
— 185 E
gt e 106 | 69 | 5
I | i 38.75m: CZ, 70-75°, PI, Sand and fine gravel
| | infill (crushed in-situ rock) between 5-8mm
| 394 wide.
| | L | 38.90m: JT, 65°, PI, Cn. Some sand and fine
| | gravel (crushed in-situ rock) observed along
< | | edge of joint termination on core.
o | ]
g 18 ] 39.60-39.70m: ...R d as fine | |
r 1. ... beiwe-en WhiTé \.I.éinescovere as fine lo coarse angular grave 1111 39.70m: JT, 70°, Un, Sand and fine gravel
r T : 100 | 57 | 51 (crushed in-situ rock) infill up to 15mm wide.
r E Joint along altered quartz vein.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 240mm and vertical accuracy +/- 480mm. 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 28
Project Ofice Location: Zentral Estate Property - SH1, Waipu —
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 6 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 30/10/2025 Logged: J. Oliveira
Method: Rotary Core Wireline Easting: 1727429.71 Date completed: 10/11/2025 Input: J. Oliveira
Equipment: MD2 Northing: 6008433.72 Inclination: 90° Reviewed:  R.van Dam
Contractor:  McMillan Drilling Ltd Ground level: 223.59m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
2 & >
x = w a 3 (2 20 g
a [®) 2 —~| ~| = = o4
2l8|le £|%.,18 | 88 [g|8|8| gS 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
o | 1
[¢]
¥ I i
r 1 40.40m: JT, 80°, PI, Sand and clay (crushed in-
Feo T — 40.45-41.00m: ...Recovered as fine to coarse angular gravel. situ rock) infill 3mm wide. Joint along altered
s % 183 E 100 o | o quartz vein.
] i [
gt 1 100 0 |0
bl i 10| 0 | o
e 414 LAY
g r E 100 0 | ©
T 4 1
o [ _
g 182 R 100 o | O
T L 4
=T 42— . . . . —
<L i 42.00m: ...Increase in green discoloration, more prominent .
% | along white veins. Potential hydrothermal alteration through | 0 42.10-42.45m: CZ, P, recovered as fine to
1 R rock mass. — coarse sand and ﬁr}e tq coarse gravel. Gravel
- | : 42.10-42.30m: ...Recovered as fine to coarse sand and fine to comprises angular in-situ rock.
2l el i coarse angular gravel. 100 0 | o 42.45m: SZ, 70-75°, PI, Sand and elongated
181 i rock fragments infill up to 2mm wide.
I | 42.70m: ...Bluish grey, green minerals present in only some 100 | 0 0
| | veins.
§ L 43 7113 | o [T 42.95m: JT, 50°, PI, Cn, Slk.
el i 0] 0o | o
o [ i
g r — 100 o | O
T 10
gl .1
gl z uw 100 | 50 | 50
L =
o [ 1 -,
g 179 R 100 [ B8 1 1 44.60m: VE, 20-40°, Un, Quartz vein with minor [
I - - 3
R green & yellow alteration, up to 25mm wide.
r 1 EEE 44.90m: SZ, 70°, PI, Sand and fine gravel
© T 45— (crushed in-situ rock) infill up to 25mm wide.
-~ [so i o 4
[¢] 1
L E nrpog o 45.20m: CZ, 75-85°, Un, Sand infill locally up to [
Feo T R 45.25-45.60m: ...Recovered as fine to coarse angular gravel. 3mm wide. 3
gr B 75/ 0 0 45.25m: CZ, 75°, Un, Sand infill locally up to
e-%* - 700l o | o 3mm wide.
I _t-178 = 45.60m: JT, 80°, Sand and clay (crushed in-situ [’
r R rock) infill up to 2mm wide. Joint along altered
r B quartz veins.
o 46—
(]3: - g 100 | 48 | 40 1 46.10m: JT set (x2), 65°, Un, Sand infill up to
r 1 2mm wide.
| ] 46.50m: ...Higher concentration of veins. Veins are N
—t177 R H - : °
| hydrothermally altered to a minor extent, with green minerals 46'60 47.00m: VE, 85°, Un, AQuartz vein with
1 major green & yellow alteration, up to 15mm
| developed. N
o 1 wide.
Gk | 100 | 56 | 42
Tt 47—
~ R 47.10m: JT, 55°, PI, Sand infill up to 2mm wide.
~ L i [
g 176 R
I i 100 | 63 | 63
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 240mm and vertical accuracy +/- 480mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 10/11/2025. BH2B_1128_PZ01 was installed at 27.5m bgl, Serial No. P378318.
3. Geophysical profiling was undertaken on 7/11/25, comprising optical and acoustic televiewer.
4. Falling/rising head testing undertaken with data logger at borehole depth 50.30m on 06/11/2025.
5. RQD, SCR and defect spacing were assessed ignoring Incipient Fractures within Waipapa Group Greywacke.
Shear Vane (ISHSV) Serial No. 3303, calibration constant 1.569.
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Level 17, Aon Centre, 21/29 Customs Street West, Auckland

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: Zentral Estate Property - SH1, Waipu
Project Reference: Aurecon WSP JV

BH2B_1128

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

Central, Auckland 1010 Sheet 7 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 30/10/2025 Logged: J. Oliveira
Method: Rotary Core Wireline Easting: 1727429.71 Date completed: 10/11/2025 Input: J. Oliveira
Equipment: MD2 Northing: 6008433.72 Inclination: 90° Reviewed:  R.van Dam
Contractor:  McMillan Drilling Ltd Ground level: 223.59m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
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s o b4 = o Flo|x =S
o o > 5} DT (2]
= 202,380 z
S2S0654
| i 47.95m: JT, 80°, PI, Clay Vn.
o | |
g
£+ ]
N~ L .
- 175 | 48.50m: ...Veins are pervasively hydrothermally altered, with
| | green minerals well developed and appear to be penetrating L |
| ] slightly into rock mass.
] l 497 49.00m: ...Lower concentration of veins
ar g 2T : uw 100 | 78!l &d 49.10m: JT, 60°, PI, Clay Cg (1mm).
I R = 49.15m: JT, 55°, PI, Clay Cg (1mm).
r - EEE 49.50m: JT, 60°, PI, Sm, Clay Vn.
o —T174 g
st ] ¢
I 50— 100 | 43 | 43
| 1 50.20-50.30m: ...Recovered as fine to coarse angular gravel.
| | Terminated at 50.30 m. Target depth.
173 R
r 51—
172 R
r 52—
171 p
r 53—
=170 R
r 54—
169 R
r 55—
168 R
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 240mm and vertical accuracy +/- 480mm.
2. One vibrating wire piezometer was installed on 10/11/2025. BH2B_1128_PZ01 was installed at 27.5m bgl, Serial No. P378318.

3. Geophysical profiling was undertaken on 7/11/25, comprising optical and acoustic televiewer.

4. Falling/rising head testing undertaken with data logger at borehole depth 50.30m on 06/11/2025.
5. RQD, SCR and defect spacing were assessed ignoring Incipient Fractures within Waipapa Group Greywacke.

DateTime Hole Depth Water Level




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1128
Photographed By: Date Photographed: 29/10/2025-09/11/2025

BH2B_1128 BOX001_Om-2.8m

BH2B_1128 BOX002_2.8m-6.2m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1128
Photographed By: Date Photographed: 29/10/2025-09/11/2025

BH2B_1128 BOX003_6.2m-9.8m

BH2B_1128 BOX004_9.8m-13.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1128
Photographed By: Date Photographed: 29/10/2025-09/11/2025

BH2B_1128 BOX005_13.5m-17.3m

BH2B_1128 BOX006_17.3m-20.4m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1128
Photographed By: Date Photographed: 29/10/2025-09/11/2025

BH2B_1128 BOX007_20.4m-23m

BH2B_1128 BOX008_23m-25.55m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1128
Photographed By: Date Photographed: 29/10/2025-09/11/2025

BH2B_1128 BOX009_25.55m-28.2m

BH2B_1128 BOX010_28.2m-30.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1128
Photographed By: Date Photographed: 29/10/2025-09/11/2025

BH2B_1128 BOX011_30.8m-33.45m

BH2B_1128 BOX012_33.45m-36m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1128
Photographed By: Date Photographed: 29/10/2025-09/11/2025

BH2B_1128 BOX013_36m-38.6m

BH2B_1128 BOX014 38.6m-41.2m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1128
Photographed By: Date Photographed: 29/10/2025-09/11/2025

BH2B_1128 BOX015_41.2m-43.7m

BH2B_1128 BOX016_43.7m-46.4m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1128
Photographed By: Date Photographed: 29/10/2025-09/11/2025

BH2B_1128 BOX017_46.4m-49m

BH2B_1128 BOX018_ 49m-50.3m



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, Zentral Track

BH2B_1129

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/10/2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727584.59mE, Date Completed: 09/10/2025 Input: I. Mans
Equipment: TechDrill 250 HD Northing: 6008951.17mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 170.85m (NZVD2016) |Azimuth: N/A Verified:  A. George
w -
_ n [ =
] = E|lo |H 2l 2= ~|=| 2o o4
Q e E I|Zo 5 g Qe SIZIZl 6 9 STRATIGRAPHY g
w E . E|%o|© MATERIAL DESCRIPTION £ ak ¥ | |a é DEFECT DESCRIPTION 4x
Llulz g =19 8§ =9 |2|318| & ADDITIONAL NOTES =3
° al|® |o =| 3F o, o
E22899 S
Silty CLAY with trace sand and gravel; light brown, :
mixed reddish orange and grey. Stiff, moist, low
plasticity; sand, fine; gravel, fine, angular, highly
i weathered greywacke. [FILL (UNDIFFERENTIATED)
T I 05m SV 0.50m: Shear vanes completed in adjacent hand
BH SV auger
< 96/ 37kPa ]
2 P 100
1]
- 1.00m: Very stiff. 1msv
BH SV
178/59kPa
T 15m SV
. BH SV
- | a 178/59kPa | gof| - | -
@ 1 169 15m SPT
1,2/12,4,5,5
3 2 N=16
¢ 2.05-2.60m CORE LOSS (430mm). L
o .
[¢] 48 - -
T -+ | Highly weathered, light brownish orange with pink and
168 £ | white zones, fine GREYWACKE SANDSTONE; HW Ves
r extremely weak. Joint set at 45°, 30mm spaced;  J--e
— 3 incipient fractures extremely closely spaced, oo
manganese coated. Pink zones with associated white 113,7&50?11-, 4 .00m: 20% water loss
Y halos occur within intact rock. These features may N=2 88 || - -
° 1 reflect hydrothermal alteration or bleaching. Breaks
x || down to silty CLAY; firm, moist, low plasticity. cw
po 2 ||[HIGHLY WEATHERED GREYWACKE]. wl - |-
T CLAY, some silt, trace organics; light grey mixed
O o167 brownish orange and pink. Soft, moist, low plasticity. 100 - .
T Organics, rootlets, partially decomposed, 2-3mm.
4 Relict joints at 55°, manganese and iron stained. ...
- '\[COMPLETELY WEATHERED GREYWACKE]. f
g Highly weathered, brownish orange with pink and b I
B white zones, fine GREYWACKE SANDSTONE; :
— - extremely weak. Closely spaced open joints, dipping 45m SV cs|
45°; extremely closely spaced incipient fractures, low CB'"SV :
I tensile strength, MnO and FeO coated. Extremely uTpP 7| - R
@ | 166 closely spaced veins and veinlets of soft white 45m SPT R
- s mineral, recovered as clay. Pink zones with L2 o REv WK S TeTony
o g N associated white halos occur within intact rock. These extremely weak. recovered as silty CLAY, stiff,
I features may reflect hydrothermal alteration or 11" ECS / high plasticity.
— T | bleaching. Breaks down to CLAY, some silt; very stiff,
o [ = | moist, high plasticity. [HIGHLY WEATHERED
g GREYWACKE]. B - -
5.15m - 5.25m: CORE LOSS (100mm).
- 5.65m: Colour change to light bluish grey mixed light pink. 565m: 40% water loss
g |.165 100 - | -
I
— 6_]
HW I emspT
= 2,2//3,5,5,5
o N=18 100 | - -
2]
L— O H
g 6.55-6.75m CORE LOSS (200mm). B -1 - cs|
o 164 Highly weathered, light greenish grey, GREYWACKE
g . SILTSTONE; extremely weak. Closely spaced open 1000 - | -
| N joints, generally dipping 25°; extremely closely spaced
incipient fractures, low tensile strength. Breaks down
ol 8 to silty CLAY; stiff, moist, high plasticity. 91 - -
75m SPT
1,112,234
T N= 11 100 - -
@ 1 163
REMARKS: Vater Level Read‘ings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 58mm and vertical

laccuracy +/- 110mm.
2. One vibrating wire piezometer installed on 09/10/2025. BH2B_1129_PZ01 was installed at 37m bgl, Serial No. P250947.

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

4. Falling/rising head testing undertaken with data logger at borehole depth 39m on 07/10/2025 .

5. Geophysical profiling was undertaken on 08/10/2025, comprising optical and acoustic televiewer.
6. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC

DateTime

Hole Depth (m)

Water Level (m)




Project Office

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 2, State Highway 1, Waipu, Zentral Track

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

BH2B_1129

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/10/2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727584.59mE, Date Completed: 09/10/2025 Input: I. Mans
Equipment: TechDrill 250 HD Northing: 6008951.17mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 170.85m (NZVD2016) |Azimuth: N/A Verified:  A. George
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_ n [ =
x 3 w =2 3 = [}
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o al® |o 2| Su o
[ 0 2p00
E2289¢ Z
g | Highly weathered, white, fine GREYWACKE 100 | - .
I ] SANDSTONE; very weak. Closely spaced open joints,
| ] dipping 55°; extremely closely spaced incipient
g E fractures, low tensile strength, Mno and FeO coated. wol| - | -
I E Weathered and/or altered to brownish orange and
1 pink up to 5 mm around fractures.
ol o 1 cs
G [162 100 - | -
I 4
I 9_
om SPT
_ ] 3,3//4,5,6,7
o 1 N=22 100 | - -
CH ] - 9.45-1005m: SZ,40°-55° , highly weathered,
1 a HW light grey GREYWACKE SILTSTONE; extremely
| . B weak. Basal contact dip 55°. Breaks down to silty
— | CLAY, some fine sand; very stiff, low plasticity.
@
e} ] 9% (| - | - ECS
T [161 1
|| 10
@ B
g sefl - | -
[ ]
7 10.5m SPT
I~ ] 2,3//5.5,7,12
o = 00| - | -
@ 1 160 - - - cs
B ] Moderately weathered, light greenish grey mixed
o | " brownish orange, silty fine GREYWACKE
g | SANDSTONE; very weak. Closely spaced open joints, 100 | 64 | eq [——11.07m: JT, 15", RG , PL, FeO/MnO ctg
< 1 dipping 60°; extremely closely spaced incipient
| ] fractures, low tensile strength, MnO and FeO coated.
S ] Weathering is joint controlled, with isolated zones of o7l o7 | %
T T brown discolouration up to 200mm around joints. _;_1- 55|m2 JEbﬁ”v RG, PLs' FeO/MnO C‘gi
B iscoloure: rown zone Smm upper and lower
I— ] [MODERATELY WEATHERED GREYWACKE]. S '\11_60“ JT, 5. RG,PL ,FeOMnO ctg ,
o) recovered intact, discoloured brown zone 3mm
g 159 1 100 | 100 | 77 upper and lower
T E 11.65m: JT, 20°, RG , PL, FeO/MnO ctg,
— 12_| discoloured brown zone 8mm lower
] 12m SPT 11.75m: JT, 15°, RG, UN,FeOMnO ctg,
= 4,7/110,11, 13, discoloured brown zone 8mm lower
o E 14 8l - | - 11.83m: JT, 20°, RG , UN, FeOMnO 3mm,
| 1 N= 48 recovered intact, discoloured brown zone 8mm
4 cs lower
[s2) B
g 100 | 100 | 100
I ]
158 1
13 1 13.00-13.07m: CZ, 20°, silt, some clay and trace
e} — d, highl thered zone, possibl h
% ] 13.00m - 13.07m: Highly weathered zone. Recovered intact, 100 | 72 | 72 ECS zo;e7 gnly weafhered zone, possible orus
1 upon handling breaks down to SILT, some clay and trace
— fine sand; very stiff, moist, low plasticity. Possible crush
- ]
St ] z zone?. MW 100 | 100 | 100
I . .
_ = 13.07m - 13.50m: Incipient fractures discoloured brown up to
10mm. 13.5m SPT
= 1 7,10/116, 18,
% E 19 100 | - -
REAE Moderately weathered, light greenish grey mixed for TmmN =
14 ] brownish orange, fine GREYWACKE SANDSTONE;
S _ very weak. Closely spaced open joints, generally 100 | sk | sk
T ] dipping 20°; extremely closely spaced incipient
— ] fractures, low tensile strength, MnO and FeO coated.
© B ] Extremely closely spaced veins and veinlets of hard 14.50m: JT. 20° RG . PL . FeO/MnO ct
4 white material. Weathering is joint controlled with - | recovered intact, discoloured brown zor?é 8mm
S 1 isolated zones of brown discolouration up to 10mm 100 | 100 | 88 upper and lower
I i around joints 14.59m: JT, 20°, RG , PL, FeO/MnO ctg ,
) recovered intact, discoloured brown zone 3mm
156 1 14.18m - 14.25m: Highly weathered zone. Recovered as upper and lower
15 ] SILT, some clay and trace fine sand; very stiff, moist, low 14.80m: VN, 80°,UN , hard green mineral
1 lasticity. (chlorite?) , 8mm
] P 15m SPT
(6] 14.85m: No distinct joint sets. Incipient fractures have low 5,9//15,17,18 | _ _
a ] tensile strength. for 55Smm N =
L T 50+
1 15.36m - 15.58m: Extremely weak. Breaks down to SILT,
8 A some clay and trace fine sand; very stiff, moist, low plasticity. 5 1 | s
I 1 Possible SPTc disturbance.
— 1 15.58m - 15.69m: CORE LOSS (110mm).
— S ' ] 100 | 100 | 100 :|__15.89m: JT, 157, SM, PL, FeO 2mm, recovered
o | T 1 : intact
REMARKS: Vater Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 58mm and vertical

laccuracy +/- 110mm.

2. One vibrating wire piezometer installed on 09/10/2025. BH2B_1129_PZ01 was installed at 37m bgl, Serial No. P250947.

3. Shear Vane Serial No. 2183, calibration constant 1.482.
4. Falling/rising head testing undertaken with data logger at borehole depth 39m on 07/10/2025 .
5. Geophysical profiling was undertaken on 08/10/2025, comprising optical and acoustic televiewer.

6. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC

DateTime
2/10/2025 5:35:00 pm
3/10/2025 8:00:00 am
3/10/2025 12:.
6/10/2025 8:30:00 am

Hole Depth (m)
10.50
10.50 |

13.88 |

I

I
30:00 pm |
| 13.88

Water Level (m)

1.82
255
2.16
8.68




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 2, State Highway 1, Waipu, Zentral Track

BH2B_1129

laccuracy +/- 110mm.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 58mm and vertical

2. One vibrating wire piezometer installed on 09/10/2025. BH2B_1129_PZ01 was installed at 37m bgl, Serial No. P250947.
3. Shear Vane Serial No. 2183, calibration constant 1.482.
4. Falling/rising head testing undertaken with data logger at borehole depth 39m on 07/10/2025 .

5. Geophysical profiling was undertaken on 08/10/2025, comprising optical and acoustic televiewer.

6. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC

DateTi

me Hole Depth (m)

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 3 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/10/2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727584.59mE, Date Completed: 09/10/2025 Input: I. Mans
Equipment: TechDrill 250 HD Northing: 6008951.17mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 170.85m (NZVD2016) |Azimuth: N/A Verified:  A. George
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w 02 pnn z
E=238¢§ z
| 16.00m - 16.45m: Speckled black.
o] i 100 | 100 | 100 16.29m: JT, 35°, RG , PL, FeO/MnO and hard
L | 16.29m - 16.45m: Dominant fractures dip 35°. green mineral Chiorite?) ctg
7 16.5m SPT
6,6//9, 17,14,
8 T 10 - - -
154 4 for 45mmN =
B ] 50+
17_| 16.91m - 17.00m: Recovered as clayey SILT; minor fine 17.03m: JT, 10° RG , PL, FeO/MnO ctg,
sand: brown. Very stiff. moist, high plasticit ——recovered intact, discoloured brown zone 5mm
b ' : y ' ’ g p y lower
] 17.10m: JT, 50°, RG , PL, FeO/MnO ctg
] _\17. 20m: JT, 20°, RG, PL, FeO/MnO ctg ,
°lw ] recovered intact, discoloured brown zone 3mm
[¢] 100 | 100 | 92 upper
b . 17.40m: JT, 20°, RG , PL, FeO/MnO ctg ,
E recovered intact, discoloured brown zone 8mm
4 upper and lower
| 153 1 17.75m - 18.08m: White, weathered brownish orange, 17.62m: JT, 20% RG , UN, FeOMnO ctg
18 1 fractured, fine GREYWACKE SANDSTONE; weak. 18.05m JT 55° RG . PL_ FeO/MnO ct
| _| 2 . 05m: JT, 55°, , PL, Fel nO ctg ,
Hydrothermally altered?. —recovered intact, discoloured brown zone 2mm
1 upper and lower
1 18.15m: JT, 10°, RG , ST, FeO/MnO ctg
N 1 [™\18.25m: JT, 10°, RG , PL, FeO/MnO ctg
1 18.50m: JT, 60°, RG , PL, FeO/MnO ctg ,
- [—recovered intact, discoloured brown zone 5mm
4 upper and lower
S 1 18.70-19.10m: JT,20%30°, RG , PL , FeO/ MnO
% 152 ] 18.70m - 19.00m: Highly weathered zone, joint controlled. 100 | 100 | 100 ctg x4
- 1 Recovered intact, upon handling breaks down to SILT, some
19_| sand and clay; very stiff, moist, low plasticity.
[ 1 cs
1 ) _ [—19.70m: JT, 15°, RG, PL, MnO ctg
151 | 19.70m - 19.85m: White, weathered brownish orange, )
- ] fractured, fine GREYWACKE SANDSTONE; weak. [——"19.83m: JT, 20°, RG , PL, FeO/MnO ctg
20_| z Hydrothermally altered?. W
~ 1 2 | 20.10m: JT, 70°, RG, PL, FeO/MnO 2mm,
discoloured brown zone 5-10mm upper and lower
3 ] 98 | 93| 87
= E 20.24m - 20.73m: Highly weathered zone. Recovered as 20.35m: JT, 15°, RG, PL, FeO/MnO ctg ,
E silty fine SAND; dense, moist. [~ discoloured brown zone 10mm upper and lower
_\zp. 40m; JT, 50°, RG , PL, FeO/MnO ctg ,
i Moderately weathered, light bluish grey, mixed white f'\SNCOr'OU'ed brown zone 10-20mm upper and
J and brownish orange, fine GREYWACKE 20, 70r 4T, 75°, RG , PL, FeOMnO cig
150 E SANDSTONE; weak. Closely spaced open joints, discoloured brown zone 5mm upper and lower
B 1 generally dipping 30°; extremely closely spaced
— 2 incipient fractures, high tensile strength. Weathering is
1 joint controlled with isolated zones of brown 21.20-21.50m: JT,20-35°, RG ,PL, FeOctg,
1 discolouration up to 10mm. Extremely closely spaced discoloured brown zone 10-20mm upper and
4 B . . . lower, x4
L veins and veinlets of hard white mineral, 1-10mm,
— ] high tensile strength, general dip 10-45°.
i 21.25m - 21.29m: Highly weathered zone, joint controlled.
) J Recovered intact, upon handling breaks down to SILT, some
g a9 sand and clay; very stiff, moist, low plasticity. 100 | o7 | H L 21 80m: JT, 40 RG , PL, FeO/MnO ctg
r E 21.34m - 21.38m: Highly weathered zone, joint controlled.
22_| Recovered intact, upon handling breaks down to SILT, some
] sand and clay; very stiff, moist, low plasticity.
1 22.10m - 22.20m: White, fine GREYWACKE SANDSTONE; 22.25-22.42m: JT,30° RG, PL, FeO/MnO ctg ,
| 1 weak. Hydrothermally altered?. x3
_- 22.40m - 22.45m: White, fine GREYWACKE SANDSTONE;
1 very weak. Hydrothermally altered? Upper and basal
contacts dip 25°.
© 1 22.80-23.20m: SZ,15° , FeO/MnO ctg , highly
148 1 . ered, y weak, recovered as silty
- | 22.80m - 23.20m: Shear zone of highly weathered, fine fine sand
23_| GREYWACKE SANDSTONE; extremely weak. Shear zone ECS
] dip 15°. Recovered as silty fine SAND.
152} ] 23.05m - 23.20m: Basal zone of shear zone recovered as 23.20m: JT, 30°, RG , PL, FeO/MnO ctg
% 1 sandy SILT, some clay; white. Stiff, moist, low plasticity. 100 | 87 || 63
r | Sand, fine. Hydrothermally altered?. —23.37m: JT, 30°, RG, PL, FeO/MnO ctg
1 cs|
1 23.80-23.90m: JT,60°, RG, PL, FeO/MnO ctg ,
147 A o
1 23.85m - 23.90m: White, fine GREYWACKE
REMARKS: Vater Level Readings:

Water Level (m)




Client: New Zealand Transport Agency

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland .
Central, Auckland 1010 Project Reference:  Aurecon WSP JV

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

BH2B_1129

Sheet 4 of 6

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/10/2025
Method: Rotary Core Wireline Easting: 1727584.59mE, Date Completed: 09/10/2025
Equipment: TechDrill 250 HD Northing: 6008951.17mN, Inclination:
Contractor:  Drill Force NZ Ltd Ground level: 170.85m (NZVD2016) |Azimuth:

90
N/A

Logged: I. Mans

Input: I. Mans
Reviewed: F. Monteith
Verified:  A. George

MATERIAL DESCRIPTION

CORE BOX
METHOD
R.L. (m)

DEPTH (m)
GRAPHIC

LOG

GEO CODE

Weathering

SAMPLES &

FIELD TESTS

TCR(%)

SCR(%)

RQD(%)
FRACTURE
LOG

VW
ws
MwWS
cs
ves
ECS

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

INSTALLATION/
BACKEFILL

[CONT] Moderately weathered, light bluish grey,

] mixed white and brownish orange, fine GREYWACKE
1 SANDSTONE; weak. Closely spaced open joints,

E generally dipping 30°; extremely closely spaced

— incipient fractures, high tensile strength. Weathering is
1 joint controlled with isolated zones of brown

1 discolouration up to 10mm. Extremely closely spaced
146 1 veins and veinlets of hard white mineral, 1-10mm,

25_| high tensile strength, general dip 10-45°.

] 24.70m - 25.30m: White, fine GREYWACKE SANDSTONE;
very weak. Hydrothermally altered? Upper and basal
contacts dip 45°.

8

HQ3

100

93

Ccs

145 4
26_|

HQ3

| 144 4

27_]

97

96

x2

HQ3
T

MW

WPM

100

85

x2

143 | 27.70m: Trace incipient fractures iron stained.

28_|

HQ3

100

64

142 4

29_|

HQ3

| 141 1
30_|

100

93

87

HQ3

[140 4

31_| 30.90m - 31.05m: Colour change to white. Hydrothermally
altered?.

p 31.05m: Bluish grey. Trace veins, <imm.

B Slightly weathered, bluish grey, fine GREYWACKE
I 4 SANDSTONE; moderately strong. Closely spaced

100

92

67]

open joints; extremely closely spaced incipient
fractures, high tensile strength. Weathering is joint

| 139 1 controlled with isolated zones of brown discolouration
1 up to 100mm around joints.

HQ3
WPU

100

89

24.35m: JT, 20°, RG, PL, FeO/MnO ctg,
discoloured brown zone 30mm upper

24.60-24.63m: JT,25°, RG, PL, FeO/MnO ctg,
)

- 24.93m: JT, 50°, RG, PL, FeO ctg , discoloured
ECs brown zone 15mm upper and lower
—\_\24. 95m: JT, 5°, RG ,UN,, FeO ctg, discoloured
brown zone 10mm upper and lower
\25. 04-25.10m: CZ, 50°, silty fine to coarse sand,
highly weathered greywacke , discoloured brown
zone 80mm lower

25.50m: 100% water loss

[—25.71m: JT, 20°, RG, PL, FeO ctg

HIH 26.10-26.35m: FZ, RG, PL, FeOcctg,
discoloured brown zone 250mm
9 ECS

26.40-26.49m: JT,10>-15° RG ,UN, FeO ctg ,
discoloured brown zone 6mm upper and lower,

VCSs 26.50-26.70m: JT,75%-85°, RG,UN, FeO ctg,
X2

26.77m: CZ, 10°, silty fine to medium sand,
. ~~highly weathered greywacke , discoloured brown
zone 50mm upper and lower

[—27.05m: JT, 60°, RG , PL, FeO ctg

[~27.11m: JT, 5°, RG,PL ,FeO ctg

27.20-27.30m: JT,45°, RG, PL, FeOctg,
discoloured brown zone 50mm upper and lower,

27.36m: JT, 65°, RG, PL, FeO ctg

27.44m: JT, 35°, RG, PL, FeO ctg , discoloured
brown zone 20mm upper and lower
\27.70m: JT, 35°, RG , PL, FeO ctg , discoloured
brown zone 15mm upper and lower
T\\27.85m: JT, 5°, RG, PL , FeO ctg, discoloured
brown zone 20mm upper and lower

[—28.13m: JT, 70°, RG , PL, FeO ctg

| 28.30m:JT, 5°, RG,UN, FeOctg, discoloured
brown zone 10mm upper and lower
28.36-28.46m: JT,50°, RG, UN, FeOctg,
discoloured brown zone 15mm upper and lower,

X2
_\28. 50m: JT, 20°, RG, PL, FeO ctg

28.55m: JT, 5°, RG, PL , FeO ctg, discoloured
_\brown zone 30mm top

28.72m: JT, 10°, RG, PL, FeO ctg

29.00-29.10m: CZ, 45°, silty clay, firm, high
lplas(ic\(y, completely weathered greywacke ,
discoloured brown zone 70mm lower, potential
crush zone

29.15m: JT, 30°, RG, PL, FeO ctg , discoloured
brown zone 10mm lower
|~ 29.50m: JT, 20°, RG, PL, FeO ctg , discoloured
brown zone 20mm upper and lower

—30.22m: JT, 10°, RG, PL, FeO ctg

30.42-30.49m: CZ, 30°, silty fine sand, some

clay, dense, highly weathered greywacke ,

/ discoloured brown zone 30mm upper, potential
crush zone

30.70-30.90m: JT,65°80°, RG ,UN, FeO ctg

30.88m: JT, 5°, RG ,UN, FeO ctg , discoloured
brown zone 15mm upper and lower

31.11m: JT, 5°, RG , PL , FeO vnr, discoloured
brown zone 5mm upper and lower

31.58-31.63m: JT,30-40°, RG ,PL, FeOctg,
x2

REMARKS:

laccuracy +/- 110mm.

2. One vibrating wire piezometer installed on 09/10/2025. BH2B_1129_PZ01 was installed at 37m bgl, Serial No. P250947.
3. Shear Vane Serial No. 2183, calibration constant 1.482.

4. Falling/rising head testing undertaken with data logger at borehole depth 39m on 07/10/2025 .

5. Geophysical profiling was undertaken on 08/10/2025, comprising optical and acoustic televiewer.

6. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 58mm and vertical

Vater Level Readings:
DateTime
6/10/2025 5:10:00 pm
7/10/2025 8:00:00 am

Hole Depth (m) |Water Level (m)
27.00 26.74
| 27.00 | 2600




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 29
Location: Zone 2, State Highway 1, Waipu, Zentral Track -

Level 17, Aon Centre, 2?7;{)68@‘:2?:5 Street West, Auckland
Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 5 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/10/2025 Logged: I. Mans

Method: Rotary Core Wireline Easting: 1727584.59mE, Date Completed: 09/10/2025 Input: I. Mans

Equipment: TechDrill 250 HD Northing: 6008951.17mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 170.85m (NZVD2016) |Azimuth: N/A Verified:  A. George

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

MATERIAL DESCRIPTION

FRACTURE
LOG

CORE BOX
METHOD
R.L. (m)

DEPTH (m)
GRAPHIC

LOG

GEO CODE

Weathering

SAMPLES &

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

INSTALLATION/
BACKEFILL

VW
ws
MwWS
cs
ves
ECS

Extremely closely spaced veins of hard white mineral,
] anastomosing, up to 3mm thick. [SLIGHTLY
] WEATHERED GREYWACKE].

=

32.25m: JT, 30°, RG, PL, FeO ctg , discoloured
brown zone 35mm upper and lower
| 32.44m:JT, 5°, RG,UN, FeO ctg, discoloured
brown zone 10mm upper and lower
~32.57m: JT, 5°, RG ,UN, FeO ctg, discoloured
brown zone 10mm upper and lower
| 32.76m:JT, 5, RG, ST, FeO ctg , discoloured
brown zone 30mm upper and lower

11

100 | 100 | 89

HQ3
1

[ 138 4

33_]

—33.20m: JT, 30°, RG, ST,FeO ctg

[—33.37m: JT, 30°, RG, ST ,FeO ctg
33.50m: JT, 45°, RG , PL, FeO ctg , discoloured
|~ brown zone 10mm upper and lower
33.68m: JT, 10°, RG, ST, FeO ctg , discoloured
|~ brown zone 8mm upper and lower
MN\33.79m: JT, 5, RG, ST, FeO ctg , discoloured
brown zone 25mm upper and lower
7\ 33.94m: JT, 40°, RG , UN, FeO ctg, discoloured
brown zone 20mm upper and lower
34.05m: JT, 15°, RG, ST, FeO ctg , discoloured
brown zone 30mm upper and lower
34.20m: JT, 75°, RG, PL, FeO ctg , discoloured
brown zone 10mm upper and lower
| 34.47m:JT, 5, RG,PL,FeO ctg, discoloured
brown zone 5mm upper and lower
34.54-34.57m: JT,5°-10°,RG, UN, FeOctg ,
discoloured brown zone 5mm upper and lower
34.81m: JT, 5°, RG,PL ,FeO ctg, discoloured
|~ brown zone 20mm upper and lower

100 | 100 | 87
| 137 1 cs

HQ3

12

34_]

| 136 1 34.75m - 35.30m: Banded light greenish grey and white. Dip
1 40°.
35_|

| 35.20m: JT, 45°, RG, PL, FeO ctg , discoloured
brown zone 20mm lower

35.30m: CZ,45°, highly weathered greywacke,
—\recovered as fine to coarse sand and fine gravel,

100 | 100 | 80

HQ3

angular , discoloured brown zone 50mm upper
35.40m: JT, 45°, RG, PL, FeO ctg

| 135 1

— 36_{ 2 sw M
=

36.60-36.70m: JT,50°, RG, PL, FeO 1-4mm ,
discoloured brown zone 50mm upper and lower,
x2

100 | 100 | 93

13
HQ3

[ 134 4

37 ]

[—37.17m: JT, 55°, RG , PL, FeO ctg

[—37.47m: JT, 20°, RG , PL, FeO ctg

[133 1
38_|

100 | 100 | 100

HQ3

| 38.73m:JT, 40°, RG, PL, FeO ctg , discoloured
brown zone 55mm lower

—38.90m: JT, 20°, RG, PL, FeO ctg

[132 cs

39_|

14

| 39.31m: JT, 15°, RG, PL, FeO and hard white
mineral vnr

100 | 100 | 96

HQ3
1

39.73m: JT, 35°, RG, PL, FeO 1-3mm,

131 4 discoloured brown zone 6mm upper and lower

REMARKS: Vater Level Readings:

DateTime Hole Depth (m) |Water Level (m)
;.Cguc:c;rcc:,irf;fe1s1%?r;])rtrl:red using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 58mm and vertical 7/10/2025 4:15:00 pm 39.00 2772
2. One vibrating wire piezometer installed on 09/10/2025. BH2B_1129_PZ01 was installed at 37m bgl, Serial No. P250947. 8/10/2025 8:30:00 am | 39.00 [ 3004
3. Shear Vane Serial No. 2183, calibration constant 1.482.

4. Falling/rising head testing undertaken with data logger at borehole depth 39m on 07/10/2025 .

5. Geophysical profiling was undertaken on 08/10/2025, comprising optical and acoustic televiewer.

6. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 29
Location: Zone 2, State Highway 1, Waipu, Zentral Track -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland .
Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 6 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/10/2025 Logged: I. Mans
Method: Rotary Core Wireline Easting: 1727584.59mE, Date Completed: 09/10/2025 Input: I. Mans
Equipment: TechDrill 250 HD Northing: 6008951.17mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 170.85m (NZVD2016) |Azimuth: N/A Verified:  A. George
w =
_ n [ =
X —~ €lo w o [ _ =) [
SIS |E 2|20 8 | 88 |g|g|8]| 69 STRATIGRAPHY E2
w ,’_: 4 |:'_: ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
Slelz & % - 9 §| =g 1818 | & ADDITIONAL NOTES < 2
° al|® |o 2| G2 2 B @
E288F 2
] [CONT] Extremely closely spaced veins of hard white
© ] mineral, anastomosing, up to 3mm thick. [SLIGHTLY ¥
g ] WEATHERED GREYWACKE]. || || &8
b B 4 N 40.45m: JT, 40°, RG, PL, FeO 1-3mm,
— - Csl discoloured brown zone 25mm upper and lower
] Tl ™\ 40.55m: JT, 40°, RG , PL, FeO ctg , discoloured
1 brown zone 5mm upper and lower
| | 130 1
E |—40.90m: JT, 50°, RG , PL, FeO ctg
41_| 2 sw
] =
[s2) B
g 100 | 100 | 92
[ ]
129 [—41.85m: JT, 60°, RG, PL, FeO/MnO ctg
42
] End Of Hole: 42.00m
| 128 1
43_]
| 127 1
44_]
| 126 ]
45
| 125 ]
46_]
| 124 ]
47_]
| 123 1
REMARKS: Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
;.Cguc:c;rcc:,irlz;fe1s1%?r;])rtrl:red using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 58mm and vertical 8/10/2025 12:00:00 pm 42.00 28.22
2. One vibrating wire piezometer installed on 09/10/2025. BH2B_1129_PZ01 was installed at 37m bgl, Serial No. P250947. 9/10/2025 7:15:00 am | 42.00 | 29.95

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

4. Falling/rising head testing undertaken with data logger at borehole depth 39m on 07/10/2025 .

5. Geophysical profiling was undertaken on 08/10/2025, comprising optical and acoustic televiewer.

6. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1129
Photographed By: IM Date Photographed: 01/10/2025-08/10/2025

BH2B_1129 BOX001_0m-3.45m

BH2B_1129 BOX002_3.45m-6.55m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1129
Photographed By: IM Date Photographed: 01/10/2025-08/10/2025

BH2B_1129 BOX003_6.55m-9.55m

BH2B_1129 BOX004_9.55m-12.85m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1129
Photographed By: IM Date Photographed: 01/10/2025-08/10/2025

BH2B_1129 BOX005_12.85m-15.83m

BH2B_1129 BOX006_15.83m-18.7m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1129
Photographed By: IM Date Photographed: 01/10/2025-08/10/2025

BH2B_1129 BOX007_18.7m-21.45m

BH2B_1129 BOX008_21.45m-24.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1129
Photographed By: IM Date Photographed: 01/10/2025-08/10/2025

BH2B_1129 BOX009_24.25m-27m

BH2B_1129 BOX010_27m-29.73m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1129
Photographed By: IM Date Photographed: 01/10/2025-08/10/2025

BH2B_1129 BOX011_29.73m-32.55m

BH2B_1129 BOX012_32.55m-35.35m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1129
Photographed By: IM Date Photographed: 01/10/2025-08/10/2025

BH2B_1129 BOX013_35.35m-38.18m

BH2B_1129 BOX014 38.18m-40.77m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1129
Photographed By: IM Date Photographed: 01/10/2025-08/10/2025

BH2B_1129 BOX015_40.77m-42m



Client: New Zealand Transport Agency

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

BH2B_1130

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 69mm.

2. Two vibrating wire piezometers were installed on 25/09/2025. BH2B_1130_PZ01 was installed at 20.80m bgl, Serial No. 377915. BH2B_1130_PZ02 was
installed at 67.30m bgl, Serial No. P252807.

3. Falling/rising head testing undertaken with data logger at borehole depth 48.0m on 17/09/2024. Second Falling/rising head testing undertaken with data
logger at borehole depth 70.50m on 18/09/2025.

5. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.

6. Shear Vane Serial No. 1288, calibration constant 1.546 was used down to 1.9m. Shear Vane Serial No. DR4940, calibration constant 1.613 was used
Jdown to 4m.

DateTime Hole Depth (m)

Project Offi
Level 17, Aon Centre, 212]968%10'?:5 Street West, Auckland .

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 13
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 16/09/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.37mE, Date Completed: 25/09/2025 Input: M. Zhang
Equipment: Fraste SRS Northing: 6005272.22mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 140.25m (NZVD2016) |Azimuth: N/A Verified:  A. George

w =
_ n [ =
] = E|lo |H 2l 2= ~|=| 2o o4
218 |E T|%0 |8 | 88 |g|g|8]| 69 STRATIGRAPHY E2
w|E = ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
glw|d ala-|o sl =29 |e1819 | & ADDITIONAL NOTES 8
O|ls | Wwl|o w o < F|lo|x g
© a © E L 2 p0n (2]
E£28¢0 S
i » | SILT, with minor clay, with minor rootlets; dark brown. :
140 ] = | Soft, moist, low plasticity; rootlets less than 2mm
r ] thick. [TOPSOIL]. i
1 Silty CLAY; light grey, mottled orangish brown. Very
7 stiff, moist, high plasticity. [RESIDUALLY 05m SV
WEATHERED PAKIRI FORMATION]. BH SV
- T 167/74kPa
-| £ 1] 100 - | -
1m SV
T BH SV
| 139 1 141/63kPa
] g RS
7] 15m SV
] BH SV
L 1 170/77kPa
= 2_- 1.90m - 2.00m: CORE LOSS (100mm). Loss assumed due 19m SV 0 - -
to washout of weathered silty clay matrix. BH SV
1 139/74kPa
T [138 2.00m: Soft. amset | 77|| - | -
[ i 1,0//1,0,1,1
i N=3
T 2.45-2.67m: CORE LOSS (220mm). Loss assumed
- ] from potential washout of soft residual soils during
gt \drilling. 6 | - | -
] Silty CLAY; light grey, mottled orangish brown. Soft,
3] . L
— g wet, high plasticity. rs amsv
. ] CB SV
o |137 1 16/%Pa 100 - | -
@ 1 3mSPT
] . 0,0//0,1,1,0
o ] 3.45-3.55m: CORE LOSS (100mm). Loss assumed  |........ a
- 1 from potential washout of soft residual soils during
gt 1 drilling. RS 81l - | -
] Silty CLAY; light grey, mottled orangish brown. Soft,
4] ? ] A
— ] moist, high plasticity. [ amsv
i Sandy CLAY; light brown, mottled orangish brown. CB SV
g 16 ] Soft, moist to wet, low plasticity; sand, fine; iron 39/16kPa g | - | -
] staining. Sand content increasing with depth.
— - 4.00m - 4.50m: U54 sample.
45m SPT
] 1,0//0, 0,0, 1
'ﬂ__ L 1 N=1 100 - -
2] 4
- 5] o RS
o
|| 1135 A
- ]
<} _ 100 - | -
I
6 i " n
— — Completf_sly weathere_d, oranglsh brown, light grey, 6m SPT
— 1 mottled light brown, fine to medium SANDSTONE; 1,1/1,1,1,1
o L1341 extremely weak. Closely spaced relict cw N=4 00| - | -
i joints; joint surfaces iron stained. (Fine to medium
— 3 SAND trace clay, loose, moist to wet, uniformally
] graded). [COMPLETELY WEATHERED PAKIRI
“ i FORMATION].
i 1 6.45-6.56m: CORE LOSS (110mm). Loss assumed
© 1 from potential washout of highly weathered sandstone
g 7_] h - o - | -
I during drilling.
133 ] Completely weathered, orangish brown, light grey,
B ] £ | mottled light brown, fine to medium SANDSTONE; cw
1 extremely weak. Closely spaced relict
— E joints; joint surfaces iron stained. (Fine to medium 75m SPT
1 SAND trace clay, loose, moist to wet, uniformally 1,002.1,2 2
T L 1 graded). N=7 100]| - R
w 4
REMARKS: Vater Le\‘lel Readings:

Water Level (m)




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

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 3, 67 Brynderwyn Road, Brynderwyn

Project Reference:  Aurecon WSP JV

BH2B_1130

Sheet 2 of 13

Jdown to 4m.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 69mm.
2. Two vibrating wire piezometers were installed on 25/09/2025. BH2B_1130_PZ01 was installed at 20.80m bgl, Serial No. 377915. BH2B_1130_PZ02 was
installed at 67.30m bgl, Serial No. P252807.

3. Falling/rising head testing undertaken with data logger at borehole depth 48.0m on 17/09/2024. Second Falling/rising head testing undertaken with data
logger at borehole depth 70.50m on 18/09/2025.

5. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.
6. Shear Vane Serial No. 1288, calibration constant 1.546 was used down to 1.9m. Shear Vane Serial No. DR4940, calibration constant 1.613 was used

DateTime

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 16/09/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.37mE, Date Completed: 25/09/2025 Input: M. Zhang
Equipment: Fraste SRS Northing: 6005272.22mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 140.25m (NZVD2016) |Azimuth: N/A Verified:  A. George
w =
_ n [ =
] = E|lo |H 2l 2= ~|=| 2o o4
218 |E T|%0 |8 £| 88 |g|g|8]| &9 STRATIGRAPHY E2
w ,’_: . E|%o|© MATERIAL DESCRIPTION £ ak ¥ | |a é DEFECT DESCRIPTION 4x
Llulz g £9 g =9 (2|89 & ADDITIONAL NOTES z9
o al® |o =| Su . o @
E22899 S
[CONT] Completely weathered, orangish brown, light : 8.00m: HCl test on matrix, no reaction
132 grey, mottled light brown, fine to medium
© r SANDSTONE; extremely weak. Closely spaced relict
- joints; joint surfaces iron stained. (Fine to medium
| | ¢ E & | SAND trace clay, loose, moist to wet, uniformally cw 100 | -
graded).
9
Highly weathered, light grey, mottled orangish brown, 9/’/" SPT
=] 131 fine to medium SANDSTONE; extremely weak, iron 2'2N3=' ‘:‘55' é 100 | -
n I stained. (Fine to medium SAND, medium dense,
moist, uniformally graded). [HIGHLY WEATHERED
E PAKIRI FORMATION].
3 10_| z HW 100 | -
I
<~
| 130
T 10.5m SPT
= 3,607,577
o | N=26 100 | -
[
| " Moderately weathered, grey, fine to medium
SANDSTONE; extremely weak. Indistinctly bedded.
| 129 (Fine to medium SAND, medium dense, moist).
) = | [MODERATELY WEATHERED PAKIRI W
g & | FORMATION]. 105 | -
T 11.50m: HCI test on matrix, no reaction
S 11.8-12.0m: CORE LOSS (200mm). Loss assumed ol -
ji_'_ 12, — from potential washout of moderately weathered -
— | sandstone during drilling. 12m SPT
|.128 Moderately weathered, grey, fine to medium for 65;'81” N=
SANDSTONE; extremely weak. Indistinctly bedded.
| (Fine to medium SAND, medium dense, moist).
Unweathered, grey, indistinctly bedded, fine to
o L medium SANDSTONE; strong, with minor fine to
ol & medium, sub-angular gravel clasts throughout. € || o
13 Indistinct bedding fabric dips at 0-10°. Clasts
] comprising siltstone, calcite, mudstone (typically 1- 13.02m: JT, 60°, RG, UN,CN
127 5mm, max 40mm diameter). [UNWEATHERED
- PAKIRI FORMATION]. | —13.28m: T, 30-40°, RG, PL, CN, (Jtx2)
ha H 1 13.5m SPT 100 13.62-13.98m: FZ, 30°-60°, RG , UN, recovered
50 as medium to coarse, sub-angular sandstone
r for 70mmN = gravel
50+ 13.70m: JT, 60°, RG, UN,, clean, possibly drilling
induced
14 13.93m: JT, 50>-60°, RG , UN, clean, possibly
- — drilling induced
2 14.03m - 14.08m: Carbonaceous laminae, thinly laminated uw riing induce
« [126 to very thin, 10° bedding dip orientation.
g 95 | 86
I
|—14.44m: JT, 70°, RG, UN,CN
5 14.84m - 14.89m: Carbonaceous laminae, thinly laminated,
© paH 1 57 bedding dip orientation. 15m SPT 100 15.00m: HCl test on matrix, no reaction
37,13
| 125 for 15mm N =
50+
@
g 100 | 100
I
REMARKS: Vater Leve‘l Readings:

Hole Depth (m) |Water Level (m)




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 30
Location: Zone 3, 67 Brynderwyn Road, Brynderwyn -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland .
Central, Auckland 1010 Project Reference:  Aurecon WSP JV Sheet 3 of 13

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 16/09/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.37mE, Date Completed: 25/09/2025 Input: M. Zhang
Equipment: Fraste SRS Northing: 6005272.22mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 140.25m (NZVD2016) |Azimuth: N/A Verified:  A. George

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

MATERIAL DESCRIPTION

FRACTURE
LOG

CORE BOX
METHOD
R.L. (m)

DEPTH (m)
GRAPHIC

LOG

GEO CODE

Weathering

SAMPLES &

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

INSTALLATION/
BACKEFILL

VW
ws
MwWS
cs
ves
ECS

16.00m: HCl test on matrix, no reaction

[CONT] Unweathered, grey, indistinctly bedded, fine
to medium SANDSTONE; strong, with minor fine to
] medium, sub-angular gravel clasts throughout.

E Indistinct bedding fabric dips at 0-10°. Clasts

100 | 100 | 100

HQ3
N
S

= comprising siltstone, calcite, mudstone (typically 1-
1 5mm, max 40mm diameter). [UNWEATHERED
I ] PAKIRI FORMATION].

16.17m - 16.55m: Unweathered, grey, Conglomeratic

17_| SANDSTONE interbed; strong. Matrix (80%) comprising
medium to coarse SANDSTONE. Clasts (20%) comprising
fine to medium, angular, irregular clasts of siltstone,

| 123 ] mudstone, calcite up to 20mm diameter. o4 || 94 || o4

16.50m - 17.50m: Drilling breaks on incipient
fractures/healed joints dipping at 20° and 75°

HQ3

1 16.73m - 16.77m: Conglomeratic SANDSTONE interbed
A (40mm).

18.07m: JT, 75°, RG, UN,CN
[122 4

103 | 103 | 103

HQ3
T

19.00m: HCl test on matrix, no reaction

[ 121 E
1 19.25m - 19.50m: Unweathered, grey, CONGLOMERATE
1 bed (250mm). Clasts (80%) comprising (60% dark grey

- Siltstone clasts up to 25mm, 30% grey mudstone clasts up

19.30m: Matrix, no reaction to HCI. Calcite clasts,
strong reaction to HCI.

J to 20mm, 10% whitish grey calcite clasts up to 3mm). Clasts
J are sub-rounded to sub-angular.

1 19.50m - 20.15m: Indistinct bedding fabric, bedding dips at

1 10-20°.
20_|]

PU

19.75m - 19.81m: Carbonaceous laminae, laminated, 10°
bedding dip orientation, bedding offset 2mm.
1120 i 102 | 102 | 102

HQ3

20.55m - 21.07m: Drilling breaks on incipient

1 20.55m - 20.70m: Conglomeratic SANDSTONE interbed - L (
fractures/healed joints dipping at 20°

1 (150mm).

20.72m: Carbonaceous laminae, laminated, 10° bedding dip
orientation.

21_|

119 i 21.12m - 21.19m: SILTSTONE interbed, dark grey (70mm).

1 21.23m - 21.30m: Carbonaceous laminae, thinly laminated,
— 10° bedding dip orientation.

21.49m - 21.52m: Carbonaceous laminae, laminated, 10°
1 bedding dip orientation. 99 | 99 | 99
Unweathered, grey; Conglomeratic SANDSTONE;
22_] strong. Matrix (90%) comprising fine to coarse

E SANDSTONE. Clasts (10%) comprising lithics, sub-
[ 118 E angular to elongated, 1-10mm thick

HQ3
T

22.00m: HCl test on matrix, no reaction

22.00m: Steeply dipping incipient fractures (70°), high tensile
strength.

22.50m - 24.00m: Very closely spaced, high tensile strength
F incipient fractures, dip at 20-30°.

23_|

L1117 i 100 | 100 | 100

HQ3

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 +/- 31mm and vertical accuracy +/- 69mm.

2. Two vibrating wire piezometers were installed on 25/09/2025. BH2B_1130_PZ01 was installed at 20.80m bgl, Serial No. 377915. BH2B_1130_PZ02 was

installed at 67.30m bgl, Serial No. P252807.

3. Falling/rising head testing undertaken with data logger at borehole depth 48.0m on 17/09/2024. Second Falling/rising head testing undertaken with data

logger at borehole depth 70.50m on 18/09/2025.

5. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.

6. Shear Vane Serial No. 1288, calibration constant 1.546 was used down to 1.9m. Shear Vane Serial No. DR4940, calibration constant 1.613 was used

Jdown to 4m.




Client: New Zealand Transport Agency

Location: Zone 3, 67 Brynderwyn Road, Brynderwyn

Project:  Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1130

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 69mm.

2. Two vibrating wire piezometers were installed on 25/09/2025. BH2B_1130_PZ01 was installed at 20.80m bgl, Serial No. 377915. BH2B_1130_PZ02 was
installed at 67.30m bgl, Serial No. P252807.

3. Falling/rising head testing undertaken with data logger at borehole depth 48.0m on 17/09/2024. Second Falling/rising head testing undertaken with data
logger at borehole depth 70.50m on 18/09/2025.

5. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.

6. Shear Vane Serial No. 1288, calibration constant 1.546 was used down to 1.9m. Shear Vane Serial No. DR4940, calibration constant 1.613 was used
Jdown to 4m.

DateTime
16/09/2025 4:34:00 pm
17/09/2025 8:15:00 am

Hole Depth (m)
27.00
| 27.00 [

240
5.90

Project Off
Level 17, Aon Centre, 212]968%10'?:5 Street West, Auckland .
Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 4 of 13
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 16/09/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.37mE, Date Completed: 25/09/2025 Input: M. Zhang
Equipment: Fraste SRS Northing: 6005272.22mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 140.25m (NZVD2016) |Azimuth: N/A Verified:  A. George
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] [CONT] Unweathered, grey; Conglomeratic
116 1 SANDSTONE; strong. Matrix (90%) comprising fine to
r 1 coarse SANDSTONE. Clasts (10%) comprising lithics,
1 sub-angular to elongated, 1-10mm thick
o ] '
[s2) B
gt 100 | 100 | 100
b ]
25_|
25.00m: HCI test on matrix, no reaction
| 115 1
26_|
g 14 100 [ 100 | 100
b ]
I
| 113 E
1 27.29m - 27.31m: Carbonaceous laminae, laminated, 10-15° 27.30m: DB, 107, breakage along bedding plane
] '\ bedding dip orientation.
] Unweathered, grey, indistinctly bedded, fine to
sl 1 medium SANDSTONE; strong, with minor clasts a0 | |l s
I E throughout (1-5mm diameter). Bedding dips at 5-15°.
28_| ) uw
| 112 A
: 28.62m - 29.20m: Very closely spaced, high tensile strength
B ] incipient fractures. Two primary orientations dipping 40° and
| 70-80°.
29_|
29.00m: HCI test on matrix, no reaction
g M 99 | 99 [ 99
b ]
b - 29.45m - 29.48m: SILTSTONE interbed, dark grey (30mm).
: 29.83m - 29.85m: Carbonaceous laminae, thinly laminated,
I 30_ 0° bedding dip orientation.
110 30.12m - 30.18m: Carbonaceous laminae, thinly laminated
B ] to thin, 10° bedding dip orientation.
o ]
gt 101 | 100 | 93
b ]
— 51 :
[109 A :
E 31.31-31.60m: JT, 70°, RG, UN, CN
“E ] 7
] Unweathered, grey, Conglomeratic SANDSTONE;
© ] strong. Matrix (60%) comprising medium to coarse
gr E SANDSTONE. Clasts (40%) comprising fine to i I
E medium, sub-rounded, irregular clasts of siltstone,
REMARKS: Vater _eve.l Iie‘ad‘ings:

Water Level (m)




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 30
Location: Zone 3, 67 Brynderwyn Road, Brynderwyn -

Project Office
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Central, Auckland 1010 Project Reference:  Aurecon WSP JV Sheet 5 of 13

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 16/09/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.37mE, Date Completed: 25/09/2025 Input: M. Zhang
Equipment: Fraste SRS Northing: 6005272.22mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 140.25m (NZVD2016) |Azimuth: N/A Verified:  A. George
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GEO CODE
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BACKEFILL
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mudstone, calcite up to 40mm diameter. Clasts
108 ] elongated sub-horizontally .

95 | 95

HQ3
1

1 Unweathered, grey, indistinctly bedded, fine to

1 medium SANDSTONE, with thin to moderately thin

1 interbeds of conglomeratic SANDSTONE,

3 SILTSTONE; and carbonacrous laminae; strong, with
N minor fine to medium, sub-angular gravel clasts
throughout. Bedding fabric dips at 10-20°. Clasts
comprising siltstone, calcite, mudstone (typically 1-
5mm diameter).

12

33.00m: HCI test on matrix, no reaction

107 4

101 | 101

HQ3
T

|| g 33.84m - 34.20m: Very closely spaced, high tensile strength
34_] incipient fractures, dip at 0-20°.

106 4

34.50m - 34.70m: Conglomeratic SANDSTONE interbed.
Matrix (50%) comprising medium to coarse SANDSTONE.
- Clasts (50%) comprising fine, angular to sub-angular,
irregular clasts of siltstone, mudstone, calcite up to 5mm
35 diameter. uw

34.74m - 34.77m: SILTSTONE interbed, dark grey (30mm).

34.74m: BP, 15°, SM, PL, CN

35.00m: HCI test on matrix, no reaction

1105 ) ) 103 | 103
] 34.80m - 34.86m: Interbedded fine SANDSTONE and

i SILTSTONE. Sandstone (60%), grey, 10° bedding
inclination. Siltstone (40%), dark grey.

1 35.13m - 35.15m: SILTSTONE laminae, laminated, 10°
E bedding dip orientation, bedding offset 2mm.

T 35.65m - 35.75m: Indistinct bedding fabric dips at 20°.

35.75m - 36.25m: Conglomeratic SANDSTONE interbed.
Matrix (60%) comprising fine to coarse SANDSTONE. Clasts
(40%) comprising fine to medium, angular to sub-angular,

| 104 1 irregular clasts of siltstone, mudstone, calcite up to 30mm
diameter.

HQ3

13

36_]

PU

36.25m - 36.45m: Very closely spaced, high tensile strength
incipient fractures, dip at 10-20°.

100 | 100

|
HQ3
T

37 ]

103 4

37.61m - 37.65m: Conglomeratic SANDSTONE interbed
r (40mm).

38_| Unweathered, grey, dark grey, thin to moderately thin,

Interbedded fine SANDSTONE and thin to laminated
102 1 SILTSONE; moderately strong. 0-10° bedding

r 1 inclination; Sandstone (60%), Siltstone (40%). Soft

] sediment deformation and concentrated jointing in

T siltstone beds.

38.25m - 38.37m: Medium to coarse SANDSTONE interbed,
- with minor fine clasts (stilstone, mudstone, calcite).

14

99 | 99

HQ3

—38.30m: JT, 70°, RG, UN, calcite infill (1 mm)

38.50-38.90m: JT,70°-90°, UN, closed, (Jt x3)

39 uw 39.00-39.32m: JT, 75% RG, UN, CN

| 101 1

39.30m - 39.41m: Bedding offset 1mm along incipient

—39.40m: JT, 60°, UN, calcite infill (1mm), closed
fracture.

97 | 85

HQ3
1

39.60m: HCl test on matrix, no reaction

15

REMARKS: Vater Level Iieadings:
DateTime Hole Depth (m) |Water Level (m)

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 69mm.

2. Two vibrating wire piezometers were installed on 25/09/2025. BH2B_1130_PZ01 was installed at 20.80m bgl, Serial No. 377915. BH2B_1130_PZ02 was
installed at 67.30m bgl, Serial No. P252807.

3. Falling/rising head testing undertaken with data logger at borehole depth 48.0m on 17/09/2024. Second Falling/rising head testing undertaken with data
logger at borehole depth 70.50m on 18/09/2025.

5. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.

6. Shear Vane Serial No. 1288, calibration constant 1.546 was used down to 1.9m. Shear Vane Serial No. DR4940, calibration constant 1.613 was used
Jdown to 4m.




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

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 3, 67 Brynderwyn Road, Brynderwyn

West, Auckland

BH2B_1130

installed at 67.30m bgl, Serial No. P252807.

Jdown to 4m.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 69mm.
2. Two vibrating wire piezometers were installed on 25/09/2025. BH2B_1130_PZ01 was installed at 20.80m bgl, Serial No. 377915. BH2B_1130_PZ02 was

3. Falling/rising head testing undertaken with data logger at borehole depth 48.0m on 17/09/2024. Second Falling/rising head testing undertaken with data
logger at borehole depth 70.50m on 18/09/2025.
5. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.

6. Shear Vane Serial No. 1288, calibration constant 1.546 was used down to 1.9m. Shear Vane Serial No. DR4940, calibration constant 1.613 was used

DateTime
17/09/2025 4:50:00 pm
18/09/2025 7:50:00 am

Hole Depth (m)

47.99
47.99

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 6 of 13
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 16/09/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.37mE, Date Completed: 25/09/2025 Input: M. Zhang
Equipment: Fraste SRS Northing: 6005272.22mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 140.25m (NZVD2016) |Azimuth: N/A Verified:  A. George
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] [CONT] Unweathered, grey, dark grey, thin to
@ [ 100 ] moderately thin, Interbedded fine SANDSTONE and 40.20m: JT, 50°, SM , ST, CN
g ] thin to laminated SILTSONE; moderately strong. 0- o7 | ]| &
1 10° bedding inclination; Sandstone (60%), Siltstone
— - (40%). Soft sediment deformation and concentrated
1 jointing in siltstone beds.
] uw
41_]
2 1 41.18-41.20m: CS, 0°, recovered as fine, angular
8 | 99 1 105 | 104 | 104 siltstone gravel
I ]
r J Unweathered, grey, fine to medium SANDSTONE,
1 with widely spaced SILTSTONE laminae interbeds;
— 42 strong, with minor fine to medium gravel clasts 42.00m: HCI test on matrix, no reaction
1 throughout. Indistinct bedding fabric dips at 0-10°.
1 L 98 1 Clasts comprising siltstone and mudstone (up to 5mm N
1 diameter); numerous thin (1mm) calcite veins [—42.30m: JT, 70°, calcite infill (1mm), healed
] throughout.
o ]
g | 96 | 96 | 96
I ]
43_-
| 97 1
: 43.62m - 43.68m: SILTSTONE laminae, laminated, 0°
B ] bedding dip orientation.
1 43.68m - 43.80m: Sub-angular, irregular siltstone clasts up
44_] 2 to 20mm.
1 43.80m - 43.87m: Interbedded SILTSTONE and fine
S| 9e 1 SANDSTONE. Siltstone (60%), dark grey. Sandstone (40%), 102 | 102 | 102
I 1 grey.
__ —44.56m: JT, 45°, RG, PL, carbonaceous staining
[ 1 44.77m - 44.81m: Carbonaceous laminae, thinly laminated, uw
45 1 0-5° bedding dip orientation.
| 95 A
4 45.23m - 45.29m: Carbonaceous laminae, thinly laminated
] to laminated, 0-5° bedding dip orientation.
_. | | 45.62m: JT, 60°, UN,, calcite infill (1mm, strong
o ] reaction to HCI), healed
g r 99 | 89 || 89 45.66-45.95m: VN, 80°90° , UN, calcite infill
T 1 >(2mm), strong reaction to HCI, closed
1 H 46.00-46.17m: FZ , breakage along very closely
46_| 1 spaced healed joint, calcite infill (1-2mm), low
4 tensile strength, handling induced break
] 146. 12m: JT, 50°, PL , calcite infill (1mm) strong
© | 94 ] reaction to HCI
T 46.50m: HCI test on matrix, no reaction
I T 46.77m - 46.82m: Carbonaceous laminae, thinly laminated,
47 ] 0-5° bedding dip orientation.
4 —47.09m: JT, 70°, RG , UN , FeO staining
5] 93 B
g+ 100 | 100 | 100
I ]
s T ]
REMARKS: Vater Level Iieadings:

Water Level (m)
4.10
8.07




Client: New Zealand Transport Agency
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 16/09/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.37mE, Date Completed: 25/09/2025 Input: M. Zhang
Equipment: Fraste SRS Northing: 6005272.22mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 140.25m (NZVD2016) |Azimuth: N/A Verified:  A. George
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] [CONT] Unweathered, grey, fine to medium
92 ] SANDSTONE, with widely spaced SILTSTONE
I ] laminae interbeds; strong, with minor fine to medium
E gravel clasts throughout. Indistinct bedding fabric dips
— at 0-10°. Clasts comprising siltstone and mudstone
1 (up to 5mm diameter); numerous thin (1mm) calcite
3L 1 veins throughout. 102 | o7
I ]
49 ] 48.97m: JT, 60°, RG , UN , calcite infill (1 mm),
— —\s(rong reaction to HCI
] 48.99m: JT, 60°, RG , UN,CN
~ | 91 1 49.15m - 49.25m: Interbedded fine SANDSTONE and
1 SILTSTONE. Sandstone (40%), grey. Siltstone (60%), dark
_- grey. |—49.46m: JT, 60°, RG, PL, CN
| 49.50m - 49.85m: High tensile strength, incipient fracture,
1 90° dip orientation, silt infill (<1mm thick).
[ g 49.74m - 49.87m: Interbedded fine SANDSTONE and
4 SILTSTONE. Sandstone (50%), grey. Siltstone (50%), dark
50,
i grey. 50.00m: HCI test on matrix, no reaction
GO 9 | 99
I ]
51|
| 89 1
§ r : 51.71m - 51.82m: Limonite staining. 103 | 99 _z:a‘;ﬁ:g JT, 60°, RG , UN, CN (Jtx2) limonite
e 1 51.83m - 52.10m: Fine to medium SANDSTONE interbed,
52_] 2 10-20° bedding inclination, with occasional siltstone laminae uw
p (up to 10mm thick). —52.12m: JT, 60°, RG , UN,CN
| 88 1
- 52.69m - 52.80m: Limonite staining.
53] | 53.02m: JT, 45°, RG , PL, calcite infill (1 mm),
4 strong reaction to HCI
g L8 103 | 101
| | T 1
I
| 86 1
- ]
- @ B
gt 99 | 99
I ]
55_|
55.00m: HCl test on matrix, no reaction
| 85 1
- ]
gt 99 | 99
X ]
REMARKS: 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 +/- 31mm and vertical accuracy +/- 69mm.
2. Two vibrating wire piezometers were installed on 25/09/2025. BH2B_1130_PZ01 was installed at 20.80m bgl, Serial No. 377915. BH2B_1130_PZ02 was
installed at 67.30m bgl, Serial No. P252807.
3. Falling/rising head testing undertaken with data logger at borehole depth 48.0m on 17/09/2024. Second Falling/rising head testing undertaken with data
logger at borehole depth 70.50m on 18/09/2025.
5. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.
6. Shear Vane Serial No. 1288, calibration constant 1.546 was used down to 1.9m. Shear Vane Serial No. DR4940, calibration constant 1.613 was used
Jdown to 4m.




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, Brynderwyn

BH2B_1130

installed at 67.30m bgl, Serial No. P252807.

logger at borehole depth 70.50m on 18/09/2025.

Jdown to 4m.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 69mm.
2. Two vibrating wire piezometers were installed on 25/09/2025. BH2B_1130_PZ01 was installed at 20.80m bgl, Serial No. 377915. BH2B_1130_PZ02 was

Vater Level Readings:
DateTime

3. Falling/rising head testing undertaken with data logger at borehole depth 48.0m on 17/09/2024. Second Falling/rising head testing undertaken with data

5. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.
6. Shear Vane Serial No. 1288, calibration constant 1.546 was used down to 1.9m. Shear Vane Serial No. DR4940, calibration constant 1.613 was used

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 8 of 13
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 16/09/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.37mE, Date Completed: 25/09/2025 Input: M. Zhang
Equipment: Fraste SRS Northing: 6005272.22mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 140.25m (NZVD2016) |Azimuth: N/A Verified:  A. George
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. | [CONT] 52.69m - 52.80m: Limonite staining.
| 84 1
8 _ 56.40m: SILTSTONE, dark grey (15mm). 99 | o9 | 99
T E 56.43m - 56.45m: Carbonaceous laminae, thinly laminated,
] 0° bedding dip orientation.
57_]
| 83 A
& e ]
gt 101 | 101 | 101
b ]
58_|
58.00m: HCI test on matrix, no reaction
| 82 A
E uw
s0_|
g L8 i 100 | 100 | 100
¥ ]
__ 59.50m - 60.42m: Conglomeratic SANDSTONE interbed.
1 Matrix (80%) comprising fine to medium SANDSTONE.
- Clasts (20%) comprising fine to medium, angular to sub-
: angular SILTSTONE up to 30mm diameter.
— 60_] >
o
| s0 1
s ]
[se) B
gt 101 | 101 | 101
¥ ]
o1 60.97m - 61.04m: SILTSTONE, dark grey (70mm).
L 79 1
1 Unweathered, grey, dark grey, Interbedded fine
E SANDSTONE and thin to laminated SILTSONE;
] T moderately strong. 10-20° bedding inclination;
1 Sandstone (60%), Siltstone (40%). Soft sediment
] AN uw
L deformation in siltstone beds.
|| 62_]
S L8 1 Unweathered, grey, indistinctly bedded, fine to 99 | 90 | o9
T 1 medium SANDSTONE; strong, with minor fine to
1 medium gravel clasts throughout. Indistinct bedding
T fabric dips at 0-10°. Clasts comprising siltstone,
: calcite, mudstone (up to 5mm diameter).
 — 83_- 62.98m: VN, 60°, UN , calcite infill (1mm)
i uw
| 77 E
- ]
% - 102 | 93 f 93 63.55-63.72m: JT,60>70°, RG , PL, calcite infill
1 63.55m - 63.72m: Partially infilled joints with calcite infill, 7(1mm), closed (tx2)
| 1 closely spaced, steeply inclined orientation.
REMARKS:

Hole Depth (m) |Water Level (m)




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 30
Location: Zone 3, 67 Brynderwyn Road, Brynderwyn -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland .
Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 9 of 13
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 16/09/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.37mE, Date Completed: 25/09/2025 Input: M. Zhang
Equipment: Fraste SRS Northing: 6005272.22mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 140.25m (NZVD2016) |Azimuth: N/A Verified:  A. George
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] [CONT] Unweathered, grey, indistinctly bedded, fine 64.00m: HCI test on matrix, no reaction
) 76 ] to medium SANDSTONE; strong, with minor fine to
er | medium gravel clasts throughout. Indistinct bedding 2| ||
1 fabric dips at 0-10°. Clasts comprising siltstone,
& — - calcite, mudstone (up to 5mm diameter).
— 65_]
L 1 o7 | 95| 95
b ]
] 65.60m: VN, 10°, UN
] 65.61-65.64m: HB
66_|
L 74 A
@ ]
o ]
ot 102 | 99 | 93
I 1 66.85-67.05m: CZ, 10°, recovered as fine to
4 coarse, angular sandstone gravel
7
| 73 1 ik —67.20m: JT, 30° RG, UN CN
1 —67.33m: JT, 45°, RG, UN , clayey silt infill (1 mm) d]
| 68 ] 5 67.87m - 67.89m: Carbonaceous laminae, thinly laminated,
] [ 0° bedding dip orientation. uw
L2 A 99 [ 99 | 99
¥ ]
69_|
| 71 1
o ]
gt 102 | 102 | 99
¥ ]
70_]
1 70.00m: HCI test on matrix, no reaction
[ 70 A
7
G |6 i 98 | 98 | 98
b ]
9 ] |—71.42m: JT, 50°, RG , UN,CN
1 71.45m - 71.75m: Unweathered, light grey, Conglomeratic
1 SANDSTONE interbed; strong. Matrix (85%) comprising fine
E to coarse SANDSTONE. Clasts (15%) comprising angular to —71.70m: JT, 50-60°, RG , UN, CN (Jtx2)
B E sub-angular siltstone and calcite (1-5mm diameter).
REMARKS: Vater Leve‘l Readings:

DateTime Hole Depth (m)

70.50

Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 69mm.

b Two vibrating wire piezometers were installed on 25/09/2025. BH2B_1130_PZ01 was installed at 20.80m bgl, Serial No. 377915. BH2B_1130_PZ02 was 22/09/2025 9:00:00 am 53.44
installed at 67.30m bgl, Serial No. P252807.

3. Falling/rising head testing undertaken with data logger at borehole depth 48.0m on 17/09/2024. Second Falling/rising head testing undertaken with data

logger at borehole depth 70.50m on 18/09/2025.

5. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.

6. Shear Vane Serial No. 1288, calibration constant 1.546 was used down to 1.9m. Shear Vane Serial No. DR4940, calibration constant 1.613 was used

Jdown to 4m.




Client: New Zealand Transport Agency

Location: Zone 3, 67 Brynderwyn Road, Brynderwyn

Project:  Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1130

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 69mm.

2. Two vibrating wire piezometers were installed on 25/09/2025. BH2B_1130_PZ01 was installed at 20.80m bgl, Serial No. 377915. BH2B_1130_PZ02 was
installed at 67.30m bgl, Serial No. P252807.

3. Falling/rising head testing undertaken with data logger at borehole depth 48.0m on 17/09/2024. Second Falling/rising head testing undertaken with data
logger at borehole depth 70.50m on 18/09/2025.

5. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.

6. Shear Vane Serial No. 1288, calibration constant 1.546 was used down to 1.9m. Shear Vane Serial No. DR4940, calibration constant 1.613 was used
Jdown to 4m.

DateTime

Hole Depth (m)

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland .
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 16/09/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.37mE, Date Completed: 25/09/2025 Input: M. Zhang
Equipment: Fraste SRS Northing: 6005272.22mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 140.25m (NZVD2016) |Azimuth: N/A Verified:  A. George
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8 | [CONT] 71.45m - 71.75m: Unweathered, light grey, 100 | 100
I 1 Conglomeratic SANDSTONE interbed; strong. Matrix (85%)
L 68 comprising fine to coarse SANDSTONE. Clasts (15%)
1 comprising angular to sub-angular siltstone and calcite (1-
1 5mm diameter).
o [ ]
&l g i 100 | 100
73_|
| 67 A
74_- 73.92m - 73.95m: SILTSTONE interbed, dark grey (30mm).
] Soft sediment deformation.
gL 103 | 103
I ]
— 75_-
75.00m: HClI test on matrix, no reaction
S | 65 1
@ B
gt 98 | 98
I ]
76_] 2 uw
| 64 1
4 76.63m - 76.78m: Interbedded fine SANDSTONE and
| B J SILTSTONE. Sandstone (90%), grey. Siltstone (10%), dark
] grey.
77_]
G | 63 1 o | o8 77.22m: JT, 30°, RG, PL, CN
I ]
78_-
~ i —78.08m: JT, 70°, UN, closed
&
| 62 1
] |—78.30m: JT, 70°, RG , UN,CN
7] 78.49m - 78.56m: Conglomeratic SANDSTONE interbed 78.56-78.59m: DB , recovered as medium to
1 70mm). ?coarse, sub-angular sandstone gravel
© ] ( 78.59m: JT, 70°, RG , UN, CN (Jtx2)
o} 101 | 95
I ]
79|
79.00m: HCl test on matrix, no reaction
| 61 ] |—79.20m: JT, 70°, RG , UN,CN
_- 79.40m - 79.66m: Interbedded fine SANDSTONE and
SILTSTONE. Sandstone (60%), grey. Siltstone (40%), dark
- 1 grey. |—79.63m: JT, 75°, RG, PL, CN
& % B ] 79.50m - 79.52m: Carbonaceous laminae, thinly laminated, 99 | 99
] 0° bedding dip orientation.
REMARKS: Vater Level Iieadings:

Water Level (m)




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 30
Location: Zone 3, 67 Brynderwyn Road, Brynderwyn -

Project Office
Level 17, Aon Centre, 21/29 Customs Street West, Auckland .
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 16/09/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.37mE, Date Completed: 25/09/2025 Input: M. Zhang
Equipment: Fraste SRS Northing: 6005272.22mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 140.25m (NZVD2016) |Azimuth: N/A Verified:  A. George
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| [CONT] 79.50m - 79.52m: Carbonaceous laminae, thinly
60 1 laminated, 0° bedding dip orientation.
5 ]
I __ 9 9 80.55m: JT, 60°, UN, calcite (infill 1mm), closed
- 81 ]
< 59 4 —281.19m: JT, 60°, UN, calcite (infill 1mm), closed
- 81.45m - 81.61m: Conglomeratic SANDSTONE (160mm). [—81.52m: JT, 60°, UN, calcite (infill 1mm), closed
) 81.61m - 81.83m: Interbedded fine SANDSTONE and
g F 1 SILTSTONE. Sandstone (70%), grey. Siltstone (30%), dark 9 | 93
| grey. Siltstone laminae, sub-horizontally bedded at 0-5°.
82_] [—~81.96-82.02m: JT,50%-60°, RG , UN, CN (Jtx3)
| 58 A
1 82.27m - 82.50m: Interbedded fine SANDSTONE and
— 1 SILTSTONE. Sandstone (60%), grey. Siltstone (40%), dark
1 T grey. Siltstone laminae, sub-horizontally bedded at 0-5°.
83_-
83.00m: HClI test on matrix, no reaction
g |7 i o7 | o7
I ]
__ uw
CN’ B -4
— 84_] >
o
L 56 1 84.18m - 84.21m: Dark grey SILTSTONE clasts, (<5mm
1 diameter).
i 84.28m - 84.44m: Interbedded fine SANDSTONE and
1 SILTSTONE. Sandstone (80%), grey. Siltstone (20%), dark
© ] grey. 10mm bedding offsets.
gt 103 | 103
I ]
85_-
E 85.03m - 85.07m: Conglomeratic SANDSTONE interbed
55 J (40mm).
1 85.20m: Dislocated bedding along incipient fracture, dipping
1 at 20°.
T 85.25m - 85.31m: Carbonaceous laminae, thinly laminated,
1 0° bedding dip orientation.
r | 85.48m - 85.85m: Interbedded fine SANDSTONE and
| SILTSTONE. Sandstone (60%), grey. Siltstone (40%), dark
86_| grey.
ol S, o7 | o7
I ]
3 ]
i 87_]
87.00m: HCl test on matrix, no reaction
| 53 1 Unweathered, grey, dark grey, Interbedded fine to
] medium SANDSTONE and thin to laminated
© 1 SILTSTONE; moderately strong. 0-10° bedding
g 7 inclination; Sandstone (60%), Siltstone (40%). Soft ow o ||
| sediment deformation.
REMARKS: 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 +/- 31mm and vertical accuracy +/- 69mm. .
. Two vibrating wire piezometers were installed on 25/09/2025. BH2B_1130_PZ01 was installed at 20.80m bgl, Serial No. 377915. BH2B_1130_PZ02 was 22/09/2025 4:56:00 pm 82.50 43.70
installed at 67.30m bgl, Serial No. P252807. 23/09/2025 7:45:00 am | 82.50 | 53.50

3. Falling/rising head testing undertaken with data logger at borehole depth 48.0m on 17/09/2024. Second Falling/rising head testing undertaken with data
logger at borehole depth 70.50m on 18/09/2025.

5. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.

6. Shear Vane Serial No. 1288, calibration constant 1.546 was used down to 1.9m. Shear Vane Serial No. DR4940, calibration constant 1.613 was used
Jdown to 4m.




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, Brynderwyn

BH2B_1130

installed at 67.30m bgl, Serial No. P252807.

logger at borehole depth 70.50m on 18/09/2025.

Jdown to 4m.

DateTime

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 69mm.
2. Two vibrating wire piezometers were installed on 25/09/2025. BH2B_1130_PZ01 was installed at 20.80m bgl, Serial No. 377915. BH2B_1130_PZ02 was

3. Falling/rising head testing undertaken with data logger at borehole depth 48.0m on 17/09/2024. Second Falling/rising head testing undertaken with data

5. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.
6. Shear Vane Serial No. 1288, calibration constant 1.546 was used down to 1.9m. Shear Vane Serial No. DR4940, calibration constant 1.613 was used
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 16/09/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.37mE, Date Completed: 25/09/2025 Input: M. Zhang
Equipment: Fraste SRS Northing: 6005272.22mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 140.25m (NZVD2016) |Azimuth: N/A Verified:  A. George
w =
_ n [ =
x 3 w =2 3 = [}
[« K= o P I o =
2|3 |E TlZo 8 g 28 |g|8|8]| 69 STRATIGRAPHY RE
w E g F ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
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= ] [CONT] Unweathered, grey, dark grey, Interbedded
1 « 52 ] fine to medium SANDSTONE and thin to laminated
er ] SILTSTONE; moderately strong. 0-10° bedding doi) || Ui || ALK
1 inclination; Sandstone (60%), Siltstone (40%). Soft
— - sediment deformation.
: 88.21m - 88.26m: Coarse SANDSTONE (50mm).
r ] 88.26m - 88.64m: Irregular to sub-rounded SILTSTONE
] clasts (up to 100mm diameter). Soft sediment deformation.
89_]
g L5t 100 | 100 | 100
b ]
? T 89.57m - 89.63m: Irregular to sub-rounded SILTSTONE
L 1 clasts (up to 40mm diameter). Soft sediment deformation.
LI e
1 90. 12m: VN, 45°, calcite infill (2 mm)
LS50 90.19m - 90.24m: Dark grey SILTSTONE clast (50mm).
o ]
gt 101 | 101 | 101
b4 ]
| 91|
91.00m: HCl test on matrix, no reaction
| 49 1
: 91.60m - 93.00m: Bedding fabric dips at 10-15°.
92_| ) uw
s |4 E 100 | 100 | 100
¥ ]
o8 ]
03_|
E 93.03m - 93.28m: Closely spaced healed joints dipping at
| a7 J 20-30°. Bedding offset 1-3mm.
: 93.31m - 93.46m: Bedding offset 1-5mm. 93.36m: BP,60°, SM, PL, CN
93.36-93.40m: VN, 30°-60° , calcite infill (1mm),
- low tensile strength, strong reaction to HCI
[se) B
gt 99 | 99 [ 99
— T 1
94_|
| 94.00m: HCI test on matrix, no reaction
| 46 1
8 95_|
G4 i 103 | 103 | 103
b ]
REMARKS: Vater Leve‘l Readings:

Hole Depth (m) |Water Level (m)




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 30
Location: Zone 3, 67 Brynderwyn Road, Brynderwyn -

Project Offi
Level 17, Aon Centre, 217;1968%10'?:5 Street West, Auckland .
Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 13 of 13
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 16/09/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.37mE, Date Completed: 25/09/2025 Input: M. Zhang
Equipment: Fraste SRS Northing: 6005272.22mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 140.25m (NZVD2016) |Azimuth: N/A Verified:  A. George
w =
_ n [ =
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SIS |E 2|20 8 | 88 |g|g|8]| 69 STRATIGRAPHY E2
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] [CONT] [CONT] Unweathered, grey, dark grey,
44 ] Interbedded fine to medium SANDSTONE and thin to
2 r 1 laminated SILTSTONE; moderately strong. 0-10°
1 bedding inclination; Sandstone (60%), Siltstone (40%)
- . Soft sediment deformation.
o ]
[<s 99 [ 99 | 99
b4 ]
97_-
L 43 A
: 97.60m: Fine SANDSTONE bed (600mm).
> 98__ E uw 98.00m: HCI test on matrix, no reaction
g4 102 [ 102 | 102
£ ]
99_]
| 99.00m: Flame structures/soft sediment deformation.
L 41 ]
- ]
— G . 104 | 104 | 104
T -4
100-
] End Of Hole: 100.00m
| 40 A
101
| 39 1
102 ]
| 38 1
103 ]
| 37 1
REMARKS: Vater Level Readings:

DateTime Hole Depth (m)

100.00

Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 69mm.

. Two vibrating wire piezometers were installed on 25/09/2025. BH2B_1130_PZ01 was installed at 20.80m bgl, Serial No. 377915. BH2B_1130_PZ02 was 23/09/2025 4:29:00 pm 43.20
installed at 67.30m bgl, Serial No. P252807.

3. Falling/rising head testing undertaken with data logger at borehole depth 48.0m on 17/09/2024. Second Falling/rising head testing undertaken with data

logger at borehole depth 70.50m on 18/09/2025.

5. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.

6. Shear Vane Serial No. 1288, calibration constant 1.546 was used down to 1.9m. Shear Vane Serial No. DR4940, calibration constant 1.613 was used

Jdown to 4m.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX001_Om-1.9m

BH2B_1130_BOX002_1.9m-5.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX003_5.25m-8.55m

BH2B_1130_BOX004_8.55m-11.68m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX005_11.68m-14.03m

BH2B_1130_BOX006_14.03m-16.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX007_16.5m-19.5m

BH2B_1130_BOX008_19.5m-22.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX009_22.25m-25.18m

BH2B_1130_BOX010_25.18m-28.1m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX011_28.1m-30.94m

BH2B_1130_BOX012_30.94m-33.94m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX013_33.94m-36.74m

BH2B_1130_BOX014_36.74m-39.46m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX015_39.46m-42.2m

BH2B_1130_BOX016_42.2m-45m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX017_45m-47.58m

BH2B_1130_BOX018_47.58m-50.45m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX019_50.45m-53.31m

BH2B_1130_BOX020_53.31m-56.23m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX021_56.23m-59.1m

BH2B_1130_BOX022_59.1m-62m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX023_62m-64.96m

BH2B_1130_BOX024_64.96m-67.89m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX025_67.89m-70.8m

BH2B_1130_BOX026_70.8m-73.7m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX027_73.7m-76.75m

BH2B_1130_BOX028_76.75m-79.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX029_79.5m-82.42m

BH2B_1130_BOX030_82.42m-85.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX031_85.25m-88.15m

BH2B_1130_BOX032_88.15m-90.92m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX033_90.92m-93.85m

BH2B_1130_BOX034_93.85m-96.59m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1130
Photographed By: Date Photographed: 16/09/2025-23/09/2025

BH2B_1130_BOX035_96.59m-99.47m

BH2B_1130_BOX036_99.47m-100m



sz;ElE\“é$ORT Clle'nt: New Zealand Transport Agency
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 31
Project Offce Location: Zone 3, 67 Brynderwyn Road, Brynderwyn —_—
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: 28/08/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1727853.32 Date completed: 29/08/2025 Input: C. Struthers
Equipment: Fraste SRS Northing: 6004883.19 Inclination: 90° Reviewed:  N. Crampton
Contractor:  Pro-Drill (Auck) Ltd Ground level: 47.22m (NZVD2016) Azimuth: N/A Verified: C. Parkes
S| w0 2 =

= — w o8 = (V]

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’)gmg”’ z
S2S0654
B Ix x x .| 0.00m: SILT, with minor rootlets, with trace clay and gravel;
B XX & | dark brown. Firm, wet; gravel, fine, subangular. [TOPSOIL].
47 Txx x
I P 0.30m: CLAY, with some silt, with trace rootlets; light bluish
B 77‘1?_)‘ grey mottled orange. Stiff, moist, high plasticity; rootlets, 0.5m: ISHSV
I 7_,(1?_ partially decomposed, <4 mm,; limonite nodules, <2 mm 1%57;4 Pa
B taSvats [NORTHLAND ALLOCHTHON RESIDUAL SOIL].
L SR
L B
L TX =
=l e RS | imissv | 100
| i Mipoan 133/18 kPa
X=X
146 TRX5A
4+—x—
r x—x-
L TR
L TxZ% 1.5m: ISHSV
| 5o o0 _ _ — 73/14 kPa
3] < | 1.60m: CLAY, with some silt; brownish light grey mottled
B 7%?%? z orange. Stiff, moist, high plasticity. Remoulds easily. RS
L = .
B o] 1.90m: Gravelly SILT, with some clay; dark orange mottled ;:3[1111 llfﬁ:sv —
B | grey. Very stiff, moist, low plasticity; gravel, medium to 2m: ISHSV
= | | coarse, angular, slightly weathered, Calcareous Siltstone 98/28 kPa
% 45 | [COMPLETELY WEATHERED NORTHLAND 2m: SPT 544
" ] ALLOCHTHON]. cw |2,
L b 0.0
B i 2.45m:
o ISHSV UTP
% L e 6
i i 2.81m: CORE LOSS [2.81m - 3m]: suspected washout.
B - i 3.00m: Highly weathered, grey mottled orange, Calcareous grn;”spT
= [ ] SILTSTONE; Extremely weak. Pervasively sheared, no 1,0,1,1
% 44 | preferred orientation. (Gravelly SILT, with some clay; Very N=3 89
r | stiff, moist, low plasticity; gravel, medium to coarse, angular)
— [NORTHLAND ALLOCHTHON DEGRADED ZONE] —
r T HW
i ] 3.60-4.00m: ...Recovered as sandy fine to coarse GRAVEL.
ST | Core disintegrates upon handling. o1 3.77m: Strong HCl reaction.
T
L 4— | | 4.00m: Strong HCI reaction
L B 4.05m: Moderately weathered; bluish grey, Calcareous
43 E SILTSTONE; Extremely weak. Pervasively sheared. Fabric
8 L E dips 10°. Core partially breaks down on handling. (Gravelly 100
T | g SILT; Very stiff, moist, low plasticity; gravel, fine to medium,
— - angular) 45m: SPT  ——

L R 6,6/l

- i 7,7,7,7 -
- N=28

s 1 MW
L 5—
H R 5.10m: Strong HCI reaction.
42 b

ST 1 a

% L - < 70 | 8 5.50m: Strong HCI reaction.
B i 5.60m: CORE LOSS [5.6 m - 6 m]: suspected washout.
i >l 6.00m: Moderately weathered; bluish grey, Calcareous ET;,,SPT

= [ | SILTSTONE; Very weak. Pervasively sheared; fabric dips 7,10, 10, 11

s ™ 1 10-20°. Minor angular blocks of dark grey siltstone and N =38 100
B | whitish grey, weak calcareous siltstone, <60mm.

o b b 6.90m: Strong HCl reaction.

g | 7 o MW 105 | 100 | 100

T i 7.00m: ...Moderate strength incipient fractures.

40 b
n_—: — 7.5m: SPT
oAl g 5, 45 for 100
] i 70mm//
o [ N =50+
% | i
B 1 7.94m: JT, 80°, Slk, Un
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 23mm and vertical accuracy +/- 31mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 01/09/2025. Piezometer BH2B_1131_PZ01 was installed at 29.00m, Serial No. 378397. 2025-08-28 17:00  34.50m 5.10mbg
3. Incipient fractures have been logged derate tensile strength and h t been included in the RQD calculati 2025-08-29 08:30  34.50m 5-30mbal
. Incipient fractures have been logged as moderate tensile strength and have not been included in the calculation. 2025.08.29 12:00  42.00m 7.90mbgl
Shear Vane (ISHSV) Serial No. 1378, calibration constant 1.49.




sz;E’E\“é$om Client: New Zealand Transport Agency
o e Project: Northland Corridor, Alternative to Brynderwyn Hills B H 2 B 1 1 3 1
Project Offce Location: Zone 3, 67 Brynderwyn Road, 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: 28/08/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1727853.32 Date completed: 29/08/2025 Input: C. Struthers
Equipment: Fraste SRS Northing: 6004883.19 Inclination: 90° Reviewed:  N. Crampton
Contractor:  Pro-Drill (Auck) Ltd Ground level: 47.22m (NZVD2016) Azimuth: N/A Verified: C. Parkes
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X = w g o 2 20 8
a 6} o} ~| ~| =~ [ o -
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
wl E|= E|&a6|© MATERIAL DESCRIPTION = T x|lx|a]| 2 DEFECT DESCRIPTION ax
R < = ] Lo 20
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
Q| = w5 z -] < Flo|x E &
o o =} ® AT %)
= - Igf’)gmg”’ z
S2S0654
B i 8.04m: JT, 10°, Slk, Un
I i 8.15m: Strong HCl reaction.
3 8.24m: JT, 30°, Slk, Un
- T 100 | 89 || 89
o[ 7 [a)
(e — < MW
I i =z
B gt 9.00m: Slightly weathered, bluish grey, Calcareous glmg:”SPTC
Qr | SILTSTONE; Very weak. Pervasively sheared, fabric dips 12, 20, 18 for
Eorse ] 20-30°. Calcite infilled veins and steep to sub-vertical 55mm for 0
wr incipient fractures (dark grey infill) with moderate tensile Omm
— ] strength. Core breaks parallel to incipient fractures upon N =50+
r 7 handling. NORTHLAND ALLOCHTHON CALCAREOUS
3 1 SEQUENCE]
B ] 9.06-9.08m: ...Mudstone clast, 20mm.
S | 100 | 100 | 100
Tr 10t 10.00-10.04m: ...Dark grey sheared mudstone clast; 40mm. 10.00m: Strong HCI reaction.
37 1
1_'—: - 10.5m: SPTC
a Of ] 15, 35 for 0 o .
18— | 50mm// 10.64-10.94m: VN, 70°, Sm, Un, calcite
- ] N =50+
: 11— 10.94-12.50m: ...Pervasive calcite veins; core breaks SW
L E preferentially along veins.
o [36 b
gr | 11.30m: ...Fabric 50° dip. 9| €3 || €3
- 12—
35 i 12.20m: ...Fabric dips 60°.
r 1 )
L — <
| =z
8 B 1 12.69-13.31m: ...same handling induced breaks along incipient 100 | 100 | 100
Tr i fractures.
B 13t 13.00m: Unweathered, bluish grey banded dark grey,
B | Calcareous SILTSTONE; Very weak. Pervasively sheared,
34 | fabric dips 10-40°. Calcite infilled veins with distinct incipient
i | fractures (dark grey silt infill), moderate tensile strength,
B polished surfaces. Occasional dark grey inclusions of ) )
r N sheared siltstone. Core breaks parallel to incipient fractures 13.50m: Strong HCI reaction.
r 7 upon handling.
r 1 13.10m: ...30mm calcareous mudstone, lower contact 10° dip.
i 1 13.80-14.10m: ...weak.
L 14—
G s 1 100 | 100 | 100
L i
L — uw
- 15—
32 b
- b i
g L -
T 4
B ] 100 | 100 | 100
r 7 B 15.93-16.16m: VN, 40°, Ro, Un, calcite
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 23mm and vertical accuracy +/- 31mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 01/09/2025. Piezometer BH2B_1131_PZ01 was installed at 29.00m, Serial No. 378397. 2025-08-28 17:00  34.50m 5.10mbg
o - - > - 2025-08-29 08:30  34.50m 5.30mbgl
3. Incipient fractures have been logged as moderate tensile strength and have not been included in the RQD calculation. 5025-08-29 12:00 42.00m 7.90mbgl
Shear Vane (ISHSV) Serial No. 1378, calibration constant 1.49.




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 31
Project Offce Location: Zone 3, 67 Brynderwyn Road, Brynderwyn —_—
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: 28/08/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1727853.32 Date completed: 29/08/2025 Input: C. Struthers
Equipment: Fraste SRS Northing: 6004883.19 Inclination: 90° Reviewed:  N. Crampton
Contractor:  Pro-Drill (Auck) Ltd Ground level: 47.22m (NZVD2016) Azimuth: N/A Verified: C. Parkes
%) 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’)gmg”’ z
S2S0654
8 31 1 16.20-19.20m: SZ, 40° upper contact, 10°
Il 1 16.25m: ...Fabric dips 40°. lower contact. Silt/clay matrix with clasts of
+ b calcareous siltstone. Numerous calcite veins.
— . Fabric dip variable, 10-50°, contorted.
L 17— 17.00-17.33m: VN, 80°, Ro, Un, calcite
o | ] 17.10m: ...Fabric dips 50°.
g %0 100 | 93 | 93
£l i
B ; 17.90m: ...Fabric dips 10°. X .
i 18 ] 17.90-19.40m: ...Shear fabric no preferred orientation, 18.00m: Strong HCl reaction.
B remoulded texture.
29 b
o[ |
S 100 | 93 || 93
Z | i
. 19—
28 b
— — 19.50m: Strong HCI reaction.
I | E
L 20_, < uw
g r 1 100 | 100 | 100
L i
i ] 20.60m: ...Contorted shear fabric.
- 21.00-23.40m: ...Distinct calcite veining, 2-8mm.
26 b
i J - 21.37m: JT, 10°, Sm, Un
| _ 21.47-21.61m: VN, 10°, calcite
o[ 1
S 100 | 92 || 92
T b 21.77m: ...Fabric dips 70°.
L 22— 22.00m: Strong HClI reaction.
25 b
L R 22.30-22.95m: SZ, Bottom contact 3° dip. Silt/
L B clay matrix with clasts of calcareous siltstone
" N 22.50-22.90m: ...Shear fabric dips 10-20°, dark grey infill along up t 20mm.
B | polished shear surfaces.
. 23—
G 1 100 | 100 | 100
£ i
L — _ N . A0° 23.50-24.19m: SZ, Upper contact 10°, lower
i | §i3.50 24.19m: ...Shear zone, dark grey shear fabric, 30-40 contact 20°. Dark grey shear fabric, 30-40° dip.
- B p- Silt matrix with angular clasts of calcareous
L B siltstone, mudstone, and calcite.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 23mm and vertical accuracy +/- 31mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 01/09/2025. Piezometer BH2B_1131_PZ01 was installed at 29.00m, Serial No. 378397. 2025-08-28 17:00  34.50m 5.10mbg
3. Incipient fractures have been logged as moderate tensile strength and have not been included in the RQD calculation 2025-08-29 08:30 34-50m 5.30mbel
- Incip 99 ) : 2025-08-29 12:00  42.00m 7.90mbgl
Shear Vane (ISHSV) Serial No. 1378, calibration constant 1.49.




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 31
Project Offce Location: Zone 3, 67 Brynderwyn Road, Brynderwyn —_—
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 28/08/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1727853.32 Date completed: 29/08/2025 Input: C. Struthers
Equipment: Fraste SRS Northing: 6004883.19 Inclination: 90° Reviewed:  N. Crampton
Contractor:  Pro-Drill (Auck) Ltd Ground level: 47.22m (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%
z Wz &l 5 < =9 °1819| " ADDITIONAL NOTES <
o o|© 5 3 su 7
= - Igf’)gmg”’ z
S2S0654
23 : 24.20-25.20m: ...Core breaks along incipient fractures, 40-60°
i | dip.
- | |
gL e 100 | 95 | 95
T 4
% 25.00m: ...Fabric dips 10°.
=22 1
. 26—
st |
g o 1 100 | 91 || 91
r ] 26.80m: ...Fabric dips 30°.
I 27
20 1
o | : 27.60-29.60m: ...Core breaks along incipient joints and calcite %Zﬁ?g-i?mfgg:ci(t:eo\r/‘;iﬁ;egr‘:shglr?;?ninciziegitnt
g ] veins on handling, x2 joint sets, 10-20° and 50-60°; dark grey 100 | 100 | 100 Jsets 10-20° and 50-60°: dark gre gs’ilt irifill
Tr silt infill, polished surfaces. o ! grey ’
L E - polished surfaces.
L 28_, <ZE uw
19 1
| 20—
o [ |
g 100 | 93 | 93
210 |
B 30t 30.00-31.00m: ...Occasional dark grey mudstone inclusions,
B - | 50-100mm, sheared, fabric dips 20-40°.
L B 30.55m: ...Fabric dips 45°.
3 1 100 | 100 | 100
2L |
. 314
16 1
B ] 31.35m: Strong HClI reaction.
o [ |
S|
20 |
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 23mm and vertical accuracy +/- 31mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 01/09/2025. Piezometer BH2B_1131_PZ01 was installed at 29.00m, Serial No. 378397. gggggggg ;;gg gj—ggm g;gmgg:
3. Incipient fractures have been logged as moderate tensile strength and have not been included in the RQD calculation. 2025:08:29 12:00 42:002 7:90$bg|
Shear Vane (ISHSV) Serial No. 1378, calibration constant 1.49.




Client: New Zealand Transport Agency

NZTRANSPORT Roads of National
o' AcERCY Significance

Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1131

Project Offce Location: Zone 3, 67 Brynderwyn Road, Brynderwyn
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 5 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 28/08/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1727853.32 Date completed: 29/08/2025 Input: C. Struthers
Equipment: Fraste SRS Northing: 6004883.19 Inclination: 90° Reviewed:  N. Crampton
Contractor:  Pro-Drill (Auck) Ltd Ground level: 47.22m (NZVD2016) Azimuth: N/A Verified: C. Parkes
%) 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%
z Wz &l 5 < =2 °1819| " ADDITIONAL NOTES <
o a|° > 3 HE 0®
= 202,380 z
S2S0654
i i 32.00-32.50m: ...Indistinct shear fabric.
15 i 100 | 100 | 100
- F i
g L -
T 4
B ] 32.70m: ...Fabric dips 50°.
B 339 33.00-34.50m: ...Core breaks along incipient joints and calcite ??'00—34'50"‘: lCore lbreaks along incipi(len't
L B ; . L o o. p joints and calcite veins on handling, x2 joint
veins on handling, x2 joint sets, 10-20° and 60°; dark grey silt o .. L
14 B infill, polished surfaces. set§, 10-20° and 60°; dark grey silt infill,
g 1 33.00-35.90m: .. Indistinct shear fabric. polished surfaces.
o[ 1
<BN 100 | 100 | 100
z | i
. 34—
13 1
_: 1 2
[ i < uw
. 35—
G 2 1 100 | 98 | 98
z | i
i 364 35.90m: ...Fabric dips 10°.
11 b
o[ 1
S 100 | 100
£ i
L e
10 T -
L B 37.25m: Unweathered; greenish grey, banded dark grey,
L 1 mottled chocolate brown, intermixed MUDSTONE and
— — Calcareous SILTSTONE; Extremely weak. Pervasively
L E sheared with calcite veining; variable fabric dip, top contact
L E 10°. Core breaks down on handling. (Gravelly SILT, minor
L B sand; Very stiff, moist, non-plastic; gravel fine to medium,
L E angular) [NORTHLAND ALLOCHTHON MELANGE MATRIX].
L 38—
o | ] 38.10m: ...Fabric 10° dip.
g e 100 | 87
L i
r l = [38.50m: ...Convoluted fabric. 38.50m: Weak HCl reaction.
L E 2 uw
L R =z
- 39—
-8 E
- b i
g L -
T 4
B ] 39.70m: ...Fabric 70° dip. 100 | 100
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 23mm and vertical accuracy +/- 31mm.
2. One vibrating wire piezometer was installed on 01/09/2025. Piezometer BH2B_1131_PZ01 was installed at 29.00m, Serial No. 378397.

3. Incipient fractures have been logged as moderate tensile strength and have not been included in the RQD calculation.

Shear Vane (ISHSV) Serial No. 1378, calibration constant 1.49.

DateTime Hole Depth
2025-08-28 17:00 34.50m
2025-08-29 08:30 34.50m
2025-08-29 12:00 42.00m

Water Level
5.10mbgl
5.30mbg|
7.90mbgl
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New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 31

Location: Zone 3, 67 Brynderwyn Road, Brynderwyn
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Central, Auckland 1010 Sheet 6 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 28/08/2025 Logged: C. Struthers
Method: Rotary Core Wireline Easting: 1727853.32 Date completed: 29/08/2025 Input: C. Struthers
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Contractor:  Pro-Drill (Auck) Ltd Ground level: 47.22m (NZVD2016) Azimuth: N/A Verified: C. Parkes
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Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 23mm and vertical accuracy +/- 31mm.
2. One vibrating wire piezometer was installed on 01/09/2025. Piezometer BH2B_1131_PZ01 was installed at 29.00m, Serial No. 378397.
3. Incipient fractures have been logged as moderate tensile strength and have not been included in the RQD calculation.

Shear Vane (ISHSV) Serial No. 1378, calibration constant 1.49.

DateTime Hole Depth Water Level
2025-08-28 17:00 34.50m 5.10mbgl
2025-08-29 08:30 34.50m 5.30mbgl
2025-08-29 12:00 42.00m 7.90mbgl




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1131
Photographed By: Date Photographed: 28/08/2025-22/01/2026

BH2B_1131_BOX001_0m-3.77m

BH2B_1131 BOX002_3.77m-6.77m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1131
Photographed By: Date Photographed: 28/08/2025-22/01/2026

BH2B_1131_BOX003_6.77m-10.06m

BH2B_1131 BOX004_10.06m-12.84m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1131
Photographed By: Date Photographed: 28/08/2025-22/01/2026

BH2B_1131_BOX005_12.84m-15.83m

BH2B_1131 BOX006_15.83m-18.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1131
Photographed By: Date Photographed: 28/08/2025-22/01/2026

BH2B_1131_BOX007_18.6m-21.37m

BH2B_1131 BOX008_21.37m-24.19m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1131
Photographed By: Date Photographed: 28/08/2025-22/01/2026

BH2B_1131_BOX009_24.19m-27m

BH2B_1131 BOX010_27m-29.86m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1131
Photographed By: Date Photographed: 28/08/2025-22/01/2026

BH2B_1131_BOX011_29.86m-32.67m

BH2B_1131 BOX012_32.67m-35.38m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1131
Photographed By: Date Photographed: 28/08/2025-22/01/2026

BH2B_1131_BOX013_35.38m-38.06m

BH2B_1131 BOX014 38.06m-40.72m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1131
Photographed By: Date Photographed: 28/08/2025-22/01/2026

BH2B_1131_BOX015_40.72m-42m



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, 94 State Highway 12, Brynderwyn

Project Reference:  Aurecon WSP JV

BH2B_1132

Sheet 1 of 5

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal
accuracy +/- 71mm and vertical accuracy +/- 63mm.
2. One vibrating wire piezometer was installed on 01/09/2025. BH2B_1132_PZ01 was installed at
20m bgl, Serial No. 378390.

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

DateTime
18/08/2025 1:00:00 pm

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 26/08/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.13mE, Date Completed: 01/09/2025 Input: M. Zhang
Equipment: CAT 308 on Digger Rig Northing: 6004337.48mN, Inclination: 90 Reviewed: S. Nelis
Contractor:  Pro-Drill (Auck) Ltd Ground level: 63.74m (NZVD2016) |Azimuth: N/A Verified:  A. George
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£22888 S
o SILT, with some clay, with some rootlets; dark brown. :
Stiff, moist, low plasticity; rootlets less than 3mm
r thick. [TOPSOIL]. [
Silty CLAY with some organics; brown. Stiff, moist,
high plasticity. Organics are rootlets and disseminated 05m SV
63 fibrous wood fragments up to 4-5mm. [NORTHLAND 53*3'3(!
- ALLOCHTHON SOILS]. a
-l < 0] Y Slilatgti(ziI;AY; light brownish grey. Stiff, moist, high RS wol| - | -
<Z( p Y- 1m SV
BH SV
L 76/32kPa
] 1.50m: Very stiff. 15m sV
62 1.60m: With minor gravel; highly weathered SILTSTONE, 17%7‘3§¥pa
B fine to medium, angular, limonite stained. Gravel content
increasing with depth.
0 - -
= 2 7.9-2.0m: CORE LOSS (100mm). Loss from sy
. ” washbore. 111/39kPa
&I 2 | SILT, with some clay; bluish grey, grey. Stiff, moist; Sl P R I 2:20m: HCl test on matrix, strong reaction
low plasticity, strong reaction to HCI. . N=11
2.00m - 2.08m: Gravelly CLAY, light brown, inferred stiff, [-
wet, high plasticity. Gravel (limestone); fine, angular to sub-
o b 1 wet, high plasticity. Gravel (limestone); fine, angular to sub- f. .
g L 61 angular (80mm). 64 N -
I
2.45-2.65m: CORE LOSS (200mm). Loss assumed
3_| a from potential washout of residual soil during drilling.
< HW |  3msPT
2,5//7,6,6,4
gL Highly weathered, bluish grey, calcareous, N=23 5 - -
@ pervasively sheared, MUDSTONE; extremely weak.
I (Clayey SILT, very stiff, low plasticity, with minor fine |........
to coarse, angular limestone gravel). [NORTHLAND
60 ALLOCHTHON DEGRADED ZONE].
o I 3.45-3.87m: CORE LOSS (420mm). Loss assumed
© from potential washout of clayey silt matrix during ™
g 4_| " 6 - -
I drilling. [
Highly weathered, bluish grey, calcareous,
r pervasively sheared, MUDSTONE; extremely weak.
2 | (Clayey SILT, very _stiff, low plasticity, with minor fine HW
I Z | to coarse, angular limestone gravel).
45m SPT
- 2,5//7,9,9, 10
% | 59 N=35 89 - -
5 4.95-6.0m: CORE LOSS (1050mm). Loss assumed
from potential washout of clayey silt matrix with
- limestone gravel.
@
g JENE
[ | 5.61m - 6.00m: Approximate recovery of 300mm
| 58 of fine to coarse, sub-angular to sub-rounded Silty
LIMESTONE gravel from washout.
6
Moderately weathered, bluish grey, banded grey, ) 56/'/'%5:'1; s
N sheared, Intermixed Calcareous MUDSTONE and N 19 4 |
o [ SILTSTONE; extremely weak. Shear fabric dips at 30-
40°; closely spaced incipient joints throughout; with
minor limestone clasts up to 50mm thick. [MELANGE
BLOCK].
- - 57 6.67m: Carbonaceous laminae, 4mm thick.
3 o
g & <Zt 6.95m: Shear fabric dips at 10-20°. Mw 100] % ) 7.00m: HCI test on matrix, strong reaction
L 7.15m: Dark grey SILTSTONE laminae, 6mm thick.
7.39m: Shear fabric dips at 30-40°.
7.45m - 7.50m: Siltstone infill up to 11mm thick across 75m SPT
= L s6 incipient joints. 6,7//’\1‘2,?38, 7 | )
w
REMARKS: TWater Level Readmgs:

Hole Depth (m)
1.90

Water Level (m)
1.30




Client:
Project:

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

New Zealand Transport Agency

Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 3, 94 State Highway 12, Brynderwyn

BH2B_1132

20m bgl, Serial No. 378390.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal
accuracy +/- 71mm and vertical accuracy +/- 63mm.
2. One vibrating wire piezometer was installed on 01/09/2025. BH2B_1132_PZ01 was installed at

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

DateTime
26/08/2025 4:40:00 pm
27/08/2025 7:50:00 am |

Hole Depth (m)
13.95
13.95 |

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 26/08/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.13mE, Date Completed: 01/09/2025 Input: M. Zhang
Equipment: CAT 308 on Digger Rig Northing: 6004337.48mN, Inclination: 90 Reviewed: S. Nelis
Contractor:  Pro-Drill (Auck) Ltd Ground level: 63.74m (NZVD2016) |Azimuth: N/A Verified:  A. George

w =
_ n [ =
X —~ €lo w o [ _ =) [
218 |E T|%0 |8 £| 88 |g|g|8]| &9 STRATIGRAPHY E2
w ,’_: = ao |© MATERIAL DESCRIPTION £ a '5 ¥ | |a é DEFECT DESCRIPTION 4x
S5lYlz & % - 2 5| =29 |2[(3|8| & ADDITIONAL NOTES =3
° s1% |° =| &k . b3
E22899 £
| 7.95m - 8.40m: Shear fabric dips at 30-50°. :
© [ ] MW
- ]
g - 100 | 6 -
|| I
55 ] Highly weathered, bluish grey, calcareous,
B ] pervasively sheared, MUDSTONE; extremely weak. 8.76m - 9.00m: core broken during extraction from|
| g (Clayey SILT, very stiff, low plasticity). splits
9
N 9m SPT 9.00m: HCI test on matrix, strong reaction
— i 2,41/5,7,6,6
a | 1 HW N=24 47 | - -
% ]
~ 4
g 1 00| - | -
T | 54 1 9.69m - 9.76m: core broken during extraction from|
— It
] 9.8-10.05m: CORE LOSS (250mm). Loss assumed sl
10_] from potential washout of clayey silt matrix during
] ] | drilling. [ i N
T F 1 Highly weathered, bluish grey, mottled dark grey,
: calcareous, pervasively sheared, MUDSTONE;
i extremely weak. (Clayey SILT, very stiff, low
] plasticity). 10.5m SPT
= — . 3,5//4, 5,6, 10
B L 53 E 10.10m - 10.21m: With minor, medium to coarse, sub- N= 25 73| - -
»n E angular and sub-rounded limestone gravel.
" 10.95m - 11.70m: Matrix becomes very weak. 11.00m: HCI test on matrix, strong
W F ]
g 1 100 | - -
I ]
4 HW
— 52 4
— ™ B
g 100 | - -
¥ ]
I 12_|
12m SPT
] 2,1/12,4,5,5
E - 1 N= 16 80 - -
a ]
| 51 E
- ]
g 13 ) 100 | - - )
T ] Z | Moderately weathered, bluish grey, banded dark grey, 13.00m: HCl test on matrix, strong
N ] mottled brownish grey, calcareous, pervasively
© ] sheared, MUDSTONE; extremely weak.
T 13.5m SPT
= i 4,13/8,9, 9, 8
o | 50 1 N=34 ed | - | -
% ]
— 14_]
| 1 14.15m - 14.35m: Shear fabric dips at 30-40°.
3 ] 100
T T Mw ) ) 14.50m: HClI test on matrix, strong reaction
L 49 A
[ | E 14.84m - 15.00m: Fine SANDSTONE, 10-20° bedding
— 15 inclination, very closely spaced incipient joints (160mm).
15m SPT
= ] 4,616,7,7,7
o L 1 N=27 64 - -
% ]
© ]
" ]
gr® 1o - f - _/15. 75-15.88m: HB
REMARKS: Vater Le\‘lel Readings:

Water Level (m)

0.50
0.00




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 32

Location: Zone 3, 94 State Highway 12, Brynderwyn

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

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 3 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 26/08/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.13mE, Date Completed: 01/09/2025 Input: M. Zhang
Equipment: CAT 308 on Digger Rig Northing: 6004337.48mN, Inclination: 90 Reviewed: S. Nelis
Contractor:  Pro-Drill (Auck) Ltd Ground level: 63.74m (NZVD2016) |Azimuth: N/A Verified:  A. George
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] o | [CONT] Moderately weathered, bluish grey, banded 16.00m: HCI test on matrix, strong
© ] < | dark grey, mottled brownish grey, calcareous, Mw
gr ] pervasively sheared, MUDSTONE; extremely weak. | 1000 - -
T 16.06m - 16.11m: Fine SANDSTONE (50mm).
__ 16.11m - 16.33m: Shear fabric dips at 45°. 16.5m SPT
4,10/11, 12,
T 47 1 Slightly weathered, light grey, banded dark grey, 14,13 5| - -
@ 1 mottled brownish grey, calcareous, pervasively for 655%‘)[“ N=
I 17 ] sheared, Intermixed MUDSTONE and SILTSTONE;
1 very weak; trace limestone clasts throughout.
° i [NORTHLAND ALLOCHTHON MELANGE MATRIX].
™ B -4
¢} i 100 | 94 f| -
I
T 17.64-17.68m: SZ,50° , recovered as extremely
4 H weak, fine to medium, angular siltstone gravel,
46 J : P minor fine to coarse sand and clayey silt, low
o : plasticity
o | 1
g 1 100 [ 100 | -
T 18
] 18m SPT
11, 1119, 12,
8 - 1 15, 14 0 - -
4 for 50mm N =
] 50+
45 18.60m: Shear fabric dips at 50-60°.
@ B
g 19 100 | 82|] -
T 19.00m: HCI test on matrix, strong reaction
4 19.30-19.42m: FZ, 20° , recovered as extremely
B 19.20m: Shear fabric dips at 10-15°. : weak, fine to medium, angular siltstone gravel,
4 E sw 7some clayey silt, minor fine to coarse sand, low
1 Z plasticity
— - 19.45m - 20.50m: Shear fabric dips at 30-60°. 19.5m SPT
o | 44 ] 6,8//10,12, 12,
- 1 12 0 - -
@ | N= 46
— 20 i 20.07-20.11m: CZ, 5° , recovered as extremely
~ B weak, fine mudstonegravel, some fine to coarse U
1 : [P sand, minor clayey silt, low plasticity. Drilling
8 ] : disturbed
Il ]
— _- 100 | 7 - B 20.55-20.79m: SZ,20°-30° , recovered as
H extremely weak, fine to coarse, angular
1 : mudstone gravel, drilling disturbed
S L4 A
I ]
I
21m SPT 21.00m: HClI test on matrix, strong reaction
O ] 4,518, 10,12,
L 1 15 o - | -
@ E N=45
o | 4
g i 92 92 ff -
I
L 42 21.70m - 22.50m: Dark grey, extremely weak, pervasively
1 sheared MUDSTONE (85%) intermixed with fine to medium,
22_| lenticular limestone gravel (15%). Shear fabric dips 20-30,
] ] polished surfaces. 100 | o1 _ [—22.08m: JT, 30°, SM, ST, clean
I
X9 B Slightly weathered, grey mixed light grey, pervasively 5
12O 1 sheared, Calcareous SILTSTONE; very weak. Shear 2 5m SPT >
| 41 1 fabric dips at varying orientations; closely spaced, low for 35mm N =
© 1 tensile strength incipient joints with dark grey 50+ :
2] mudstone infill. [NORTHLAND ALLOCHTHON csf :
1 CALCAREOUS SEQUENCE]. 23.00m: HCl test on matrix, strong reaction
« ] 2 22.84m - 23.21m: Shear fabric dips at 10-30°. sw 23 20.23.31m 7, 20740, ST
g . Z | 23.21m-23.32m: Shear fabric dips at 50-60°. 100 eaf| - [ Eos |/
| 40 1 cs|
ZO_!“ 1 700 6@ - . 723. 95-24.00m: HB , recovered as medium to
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 27/08/2025 4:29:00 pm 21.00 1.80
accuracy +/- 71mm and vertical accuracy +/- 63mm. 28/08/2025 8:02:00 am [ 21.00 | 0.50

2. One vibrating wire piezometer was installed on 01/09/2025. BH2B_1132_PZ01 was installed at
20m bgl, Serial No. 378390.
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 32
Location: Zone 3, 94 State Highway 12, Brynderwyn -

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

Central, Auckland 1010 Project Reference:  Aurecon WSP JV Sheet 4 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 26/08/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.13mE, Date Completed: 01/09/2025 Input: M. Zhang
Equipment: CAT 308 on Digger Rig Northing: 6004337.48mN, Inclination: 90 Reviewed: S. Nelis
Contractor:  Pro-Drill (Auck) Ltd Ground level: 63.74m (NZVD2016) |Azimuth: N/A Verified:  A. George
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O] ] [CONT] Slightly weathered, grey mixed light grey, 24m SPT o] - [ -] coarse, angular silty limestone gravel
i i ] pervasively sheared,_ Calcareogs SIL_TSTC‘)NE; very for 325°|;1f"°N - :
1 weak. Shear fabric dips at varying orientations; 50+
E _, | closely spaced, low tensile strength incipient joints :
e = £ | with dark grey mudstone infill. NORTHLAND sw alll & . csl :
I ] ALLOCHTHON CALCAREOUS SEQUENCE]. :
L 39 24.11m - 24.24m: CORE LOSS (140mm). Loss assumed :
from washout of soild cone SPT overun. H 24.92-25.00m: SZ,30° , recovered as fine to
2 1 = dium angular limestone gravel with clayey silt
— matrix, low plasticity.
] 25-25.4m: CORE LOSS (400mm). Loss assumed
© ] from potential washout of weathered limestone during
g r " po | - | -
I E drilling.
E 25.40m - 25.50m: Recovered as medium to coarse, angular | SW_
] i-\ Silty LIMESTONE gravel.
E)
| 38 1 25-25.95m: CORE LOSS (450mm). Loss assumed
1 from potential washout of weathered limestone during
% 1 driIIing. i — . 25.95-26.08m: SZ,20° , recovered as medium to
_] \ , angular limest I, lasti
1 Slightly weathered, grey mixed light grey, pervasively Ecs _ /Coarse enouiarimesione gravel, nonplastie
© ] sheared, Calcareous SILTSTONE; very weak. Shear cs| : 26.27-26.65m: SZ,30° , recovered as fine to
gr ] fabric dips at varying orientations; closely spaced, low e : dium, angular to sub-angular imestone gravel,
| tensile strength incipient joints with dark grey some clayey silt, highly plastic
= mudstone infill. ECS
37 1 26.60m: HCI test on matrix, strong reaction
27 :
] 27.00m - 27.14m: Shear fabric dips at 10-20°. csf :
T H 27.42-27.49m: CZ, 30°, recovered as fine to
8 1 100 | 71 ~ S . dium angular to sub-angular limestone gravel,
I - T minor silt, low plasticity
1 27.58m: Bluish green mudstone clast, 85mm diameter. e : 27.72-28.13m: CZ, 20°, recovered as angular to
| 36 1 - ub-angular, fine to medium limestone gravel,
] 27.79m - 30.00m: Indistinct shear fabric. minor clayey it matrx, low plasticity
— 2 1 ECS
152} 1 . .
g | E -\ 28.13m: Bluish green mudstone clast, 120mm diameter. [ 100 | 79 -
1 Slightly weathered, bluish grey, dislocated bedding
e 1 structure, pervasively sheared, intermixed Calcareous
'_ MUDSTONE and SILTSTONE; very weak. Shear
fabric dips at varying orientations, closely spaced, low
35 1 . o L. " e
o 1 tensile strength incipient joints with mudstone infill.
s B
g 29_] § sw 100 | 100 | - 2o 00m: ) !
.00m: HCI test on matrix, strong reaction
[ 1 : : 29.40-30.00m: CZ, 0°-10° , recovered as angular
— q to sub-angular_, fine (9 medium Iimgstone gravel,
B Slightly weathered, grey mixed light grey, pervasively trace clayey silt matrix, low plasticity
© ] sheared, Calcareous SILTSTONE; very weak. Shear
L3 fabric dips at varying orientations; closely spaced, low 1001120 f - ECS
— tensile strength incipient joints with dark grey
30_| mudstone infill.
] 30.00m - 30.12m: CORE LOSS (120mm). Loss assumed HER
p from potential washout of weathered limestone during :
o | ] drilling. cs) 30.40-30.80m: °
Ie] 83 - - H . 40-30.80m: CZ, 50°, recovered as fine to
I 1 = oarse, angular to sub-angular limestone gravel.
- Matrix is minor clay, some silt, highly plastic
] ECS
— 33 4
= 31_|
[s2)
g 1 31.08m - 31.25m: Shear fabric dips at 40-50°. 100 | 74| - :
- 1 : [—31.22m: JT, 60°, SM, ST, clean
1 csl :
__ 31.50m - 32.05m: Shear fabric dips at 10-20°.
§ L 32 o0 | 6d | - i |>31.76:31.81m HB
REMARKS: Vater Level Read‘ings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal 28/08/2025 4:37:00 pm 31.50 222
accuracy +/- 71mm and vertical accuracy +/- 63mm. | 29/08/2025 8:22:00 am | 31.50 | 0.70

2. One vibrating wire piezometer was installed on 01/09/2025. BH2B_1132_PZ01 was installed at
20m bgl, Serial No. 378390.
3. Shear Vane Serial No. 1378, calibration constant 1.383.




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

Location: Zone 3, 94 State Highway 12, Brynderwyn

BH2B_1132

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

Central, Auckland 1010 Project Reference:  Aurecon WSP JV Sheet 5 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 26/08/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727994.13mE, Date Completed: 01/09/2025 Input: M. Zhang
Equipment: CAT 308 on Digger Rig Northing: 6004337.48mN, Inclination: 90 Reviewed: S. Nelis
Contractor:  Pro-Drill (Auck) Ltd Ground level: 63.74m (NZVD2016) |Azimuth: N/A Verified:  A. George
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O|l=s | w o w ] <o |lon | - <
o a o 2| on 02024 2
E=238¢8y =z
] [CONT] Slightly weathered, grey mixed Iight grey, 32.00m: HCI test on matrix, strong reaction
[se) B . Cs
% i ] pervasively sheared,_ Calcareogs SIL_TSTC‘)NE, very 9 || 64 | - 32.30-32.70m: SZ, 40° . recovered as fine to
- J weak. Shear fabric dips at varying orientations; coarse angular to sub-angular gravel, some
— E closely spaced, low tensile strength incipient joints clayey silt, highly plastic.
- with dark grey mudstone infill. ECS
| » 1
g | 31 E 100 | -
Tr ] |—32.77m JT, 5, RG ,PL , clean
33_- [—32.97-33.00m: HB
E cs| :
T 33.40-35.17m: CZ, 30°, recovered as fine to
@ q oarse angular limestone gravel, some clayey
g . 100 | 126 - silt. Polished surfaces. Core broken on handling
| 30 1
~ — J
- 34_|
- J
g | E 91|l 46 | -
T ] ECS
34.30m: HCl test on clasts, strong reaction
| 29 1
f5e) J
€] 100 || 15 -
I J
35_|
3 ] ) I ——
g E 100 | 92| - | 7 seasem
| 28 1 :
36, | z
— - <Zt sw
o T 1 ol
| 1 36.35m - 37.00m: Matrix dominant comprising Sandy SILT /
g - CLAY with Limestone gravel up to 50mm diameter. 98 | 88 -
| 27 1 :
— 37 37.00-37.19m: DB,
N U
g r 100 0 - H
T 1 : 37.39-37.55m: CZ, 40°, recovered as fine to
4 . oarse, angular to sub-angular limestone gravel,
. ECS /minor silt, low plasticity
REE :
I50) 1 csl !
[¢] 1 100 | 75 - :
T 38_| :
: 38.12-38.30m: CZ, 10°, recovered as fine to
1 - dium, angular to sub-angular limestone gravel,
| 4 ECS /with clayey silt matrix, low plasticty
: 38.30m - 38.90m: Shear fabric dips at 30-50°. :
© T 38.50m: HCI test on matrix, strong reaction
ei, 1 100 | 95 | - :
<|T L2 ] cs|
39_-
1 39.20-39.50m: CZ, 0°-10° , recovered as medium
[se) 4 - to coarse, sub-rounded to sub-angular limestone
% B 4 01 9 - /gravel, minor silt, low plasticity
1 ECS
1 cl
fse) 24 4 : 39.76-39.86m: CZ, 20°, extremely weak,
S r | 100 | 40 - - overed as angular to subangular siltstone
T ECS - /gravel with some clayey silt, low plasticity
1 End Of Hole: 40.00m cs| :
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 +/- 71mm and vertical accuracy +/- 63mm.

I
2. One vibrating wire piezometer was installed on 01/09/2025. BH2B_1132_PZ01 was installed at |

20m bgl, Serial No. 378390.
3. Shear Vane Serial No. 1378, calibration constant 1.383.

29/08/2025 12:27:00 pm 37.00
1/09/2025 9:17:00 am | 37.00 |
1/09/2025 1:22:00 pm | 39.99 |

1.80
1.30
1.56




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1132
Photographed By: Mz Date Photographed: 26/08/2025-21/10/2025

BH2B_1132_BOX001_Om-1.9m

BH2B_1132_BOX002_1.9m-5.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1132
Photographed By: Mz Date Photographed: 26/08/2025-21/10/2025

BH2B_1132_BOX003_5.6m-8.6m

BH2B_1132_BOX004_8.6m-11.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1132
Photographed By: Mz Date Photographed: 26/08/2025-21/10/2025

BH2B_1132_BOX005_11.8m-14.84m

BH2B_1132_BOX006_14.84m-18.4m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1132
Photographed By: Mz Date Photographed: 26/08/2025-21/10/2025

BH2B_1132_BOX007_18.4m-21.7m

BH2B_1132_BOX008_21.7m-24.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1132
Photographed By: Mz Date Photographed: 26/08/2025-21/10/2025

BH2B_1132_BOX009_24.25m-27m

BH2B_1132_BOX010_27m-29.85m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1132
Photographed By: Mz Date Photographed: 26/08/2025-21/10/2025

BH2B_1132_BOX011_29.85m-32.65m

BH2B_1132_BOX012_32.65m-35.2m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1132
Photographed By: Mz Date Photographed: 26/08/2025-21/10/2025

BH2B_1132_BOX013_35.2m-37.5m

BH2B_1132_BOX014_37.5m-40m



gﬂwspom Client: New Zealand Transport Agency
ASENSY Significance

Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 33

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 80mm.
2. One vibrating wire piezometer was installed on 02/10/2025. BH2B_1133_PZ01 was installed at 21m bgl, Serial No. 378271.

3. An additional borehole, BH1133A was completed 10.50m from BH1133 to inform geological conditions to supplement drilling completed on this
borehole as drilling was stopped at 43m due to the rigs cable running out. Refer BH2B_113A for depths 40.0-63.73m.

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

Project Offce Location: 2941 State Highway 1, Kaiwaka
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: 24/09/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1727712.11 Date completed: 02/10/2025 Input: B.Fleetwood
Equipment: CAT 308 8 ton Digger Rig Northing: 6006453.02 Inclination: 90° Reviewed:  C. Parkes
Contractor:  ProDrill NZ Ground level: 105.27m (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
wl |3 £E| %0 |© 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’)gwg"’ z
S2S0654
L ] » | 0.00m: Clayey SILT with minor amorphous organics; dark
L | brown [TOPSOIL].
-105 = | 0.20m: Silty CLAY with trace sand; intermixed orange brown
L T and grey. Firm to stiff, moist, high plasticity. Sand, fine to
L | medium [FILL].
L % A w | 0.50m: Clayey SILT with minor sand; dark brown with light
L ] brown streaks. Firm, moist, low plasticity. Sand is fine to
% L XX Nmedium. 100
L gy 0.70m: Clayey SILT; orange brown. Stiff, moist, low plasticity.
L 1 ReXo 0.90m: Organic SILT with trace gravel; light brown with black
L 7* XX streaks. Firm, moist to wet, low plasticity. Gravel is fine
- L KXo [RECENT (HOLOCENE) ALLUVIUM].
R ox, %
104 avl
i PRXX| <
— XX 1.5m: ISHSV  ——
L bt % 112/30 kPa
= b, 1.5m: SPT
&L QX’XD 0, 0// 89
L I xx A 1.80m: Clayey SILT with minor sand; light brown and orange. %910’ 1
—t 2__ — Sttiff, moist, low plasticity. Sand is fine to medium. — H—
L j 1.95m: CORE LOSS (650 mm) - Core loss possibly
L | associated with fine content washout.
— —103
o) B 4
< | 19
I L
2.60m: Fine to coarse GRAVEL with some silt and clay; grey
and orange. Loose, moist, poorly graded. Gravel is sub-
rounded, possibly greywacke. Fine fraction has been washed
t during drilling.
—T out during drilling 3m:ISHSV [ 3.00m: on gravel material
uTP
| 3m: SPT
% 3.20m: Slightly weathered to moderately weathered, light 2,2/l 78
1000 grey to dark grey, silty calcareous SANDSTONE and 3,4,4,5
— fo-o-c calcareous SILTSTONE, extremely weak to very weak, N=16 —
L I relatively intact. Pervasively sheared, no preferred
L e e <§( orientation, extremely closely spaced to closely spaced relict SW
L 1+ -+ | 2 | discontinuities and incipient fractures with very weak tensile
| 100 strength, joint surfaces infilled or coated with silt, weak HCI
8 | 1 reaction. Material remolds to clayey silt with minor sand. st | s | o
~ il 47 oo [NORTHLAND ALLOCHTHON MELANGE MATRIX].
i 101 B 4.15m: CORE LOSS (350 mm)
1 T 4.50m: Shightly weathered to moderately weathered, light P/ L |
= b IR grey to dark grey, silty calcareous SANDSTONE and 4,4,4,4
%L 10 calcareous SILTSTONE, extremely weak to very weak, N=16 89 0| O
L 1- . relatively intact. Pervasively sheared, no preferred
— . . orientation, extremely closely spaced to closely spaced
L 59 incipient fractures, extremely weak tensile strength, weak HCI
| b reaction.
—100 L
o [ flooocC 5.50m:
g + R SW | HCl:Some 100 | 86 0
T [ D 6m: SPT
+ e 2,6/l
= B = 7,6,6,7
% a9 ] z N=26 100 ( O 0
I P4
r B 6.45m: Slightly weathered, light grey to dark grey, silty
B 4- < calcareous SANDSTONE and calcareous SILTSTONE,
B 4.0 extremely weak to very weak, tectonic overprint - deformed.
B q4- - Pervasively sheared, no preferred orientation, extremely
o [ 4000 closely spaced to closely spaced relict discontinuities and
® % r 7=, ... incipient fractures, extremely weak tensile strength, weak HCI 100 | 67 0
r Je-- - reaction.
los |1 sw
— — . 7.5m: SPT
+ J. ... 2,5/
= oo 6,6,6,7
e[ 1 N=25 89| o [ o
Remarks: Water Level Readings:

DateTime Hole Depth Water Level
2025-09-24 16:30 6.45m 1.70mbgl
2025-09-25 07:30 6.45m 1.60mbgl
2025-09-25 17:00 15.00m 1.70mbgl
2025-09-26 07:30 15.00m 1.70mbgl
2025-09-26 11:45 21.00m 2.30mbgl
2025-09-29 07:30 21.00m 1.10mbgl
2025-09-29 17:00 26.70m 5.10mbgl

2025-09-30 07:00 26.70m 1.10mbgl




sz;E’E\“é$om Client: New Zealand Transport Agency
WARA KOTRMI nificance . . . . .
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 33
Project Offce Location: 2941 State Highway 1, Kaiwaka —_—
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: 24/09/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1727712.11 Date completed: 02/10/2025 Input: B.Fleetwood
Equipment: CAT 308 8 ton Digger Rig Northing: 6006453.02 Inclination: 90° Reviewed:  C. Parkes
Contractor:  ProDrill NZ Ground level: 105.27m (NZVD2016) | Azimuth: N/A Verified: A.George
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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 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
L ) SW | g.20m: 8.00m: JT, 50°, Sm, Un, Vn, brown and orange
= | 8.10m: Slightly weathered, light grey to dark grey, calcareous HCl:Some weathering halo, 5 mm surrounding joint.
o7 | SILTSTONE and calcareous MUDSTONE, very weak,
L ] tectonic overprint - deformed. Pervasively sheared, no
8 L B preferred orientation, extremely closely spaced to closely 100] 88|l o
g spaced incipient fractures, extremely weak tensile strength,
L 1 joint surfaces infilled with silt, weak HCI reaction.
) | 1 8.71m: JT, 35°, Sm, Un, Cn, <1 mm aperture
— 9— = 9m: SPT
i b £ sw| 6.5/
- | 1 7,11, 15,17
% 96 for 65mm 68 | 0 0
| T N =50+
L ] 9.55m: JT, 60°, Sm, Un, Cn, <1 mm aperture
™ B 4
(IJ + 104 99 | 38 | 0
L deee 10.10m: Slightly weathered, whitish grey, calcareous fine
o5 1 SANDSTONE, weak, relatively intact NORTHLAND Sw | 1040m:
L | ALLOCHTHON CALCAREOUS SEQUENCE]. HCI:Strong
- - .
I 1 < [10.50m: SPT LOSS (450 mm) - Material slipped out of SPT. 1o ST
et | 7,9, 10,19 o lolo
&L 1 N=45
< i 1 I
B 11— 10.95m: Slightly weathered, grey to dark grey, calcareous
B E SILTSTONE and calcareous MUDSTONE, extremely weak to
B E weak. Mudstone is intact, SILSTONE is deformed.
94 B Pervasively sheared, no preferred orientation, extremely
o [ B closely spaced to closely spaced incipient fractures,
% r = extremely weak tensile strength, joint surfaces infilled with 86|l 62 | 0
B B silt, weak HCI reaction [NORTHLAND ALLOCHTHON
r R MELANGE MATRIX]. SW | 11.80m:
- i HCl:Some
—T 12— 12m: SPT  |——
r J 2,6/
- | i 11, 30, 9 for
% 93 i 5mm 0 0 0
| N =50+ .
1 ; 12.40m: Moderately weathered, grey to dark grey, calcareous — :ezci\?;:d‘tg(r)nm IT;?élre?jiZﬁ,:let Zrca)?e% l\gztgralale
L ] SILTSTONE, extremely weak. Recovered as clayey silt and silt and an ularp ravél extrer?]el cI’ose vey
L | <§( angular gravel. SILSTONE is deformed and disintegrated, discontinui%ies 9 ’ Y
8 L Z | breaks apart on handling. Pervasively sheared, no preferred 10| o o .
T L ] orientation, extremely closely spaced to closely spaced
L ] incipient fractures, extremely weak tensile strength, weak HCI
L 13t reaction.
(ﬁ [-92 1 100 0 | o
B 1 MW
=k — 13.5m: SPT
(2R 3 J 27, 23 for ojpoyo
r 4 10mm//
- i N =50+
© 3 i
o | 14—
agr g 84(|l o | 0
Tt 4
91 i
L ; 14.40m: Slightly weathered, light grey to dark grey, 14.45m: JT, 65°, Sm, Un, Cn
L | calcareous SILTSTONE, very weak to weak, tectonic
L overprint - deformed. Pervasively sheared, no preferred
o | ] orientation, extremely closely spaced to closely spaced 14.85m: ) .
gl 1 discontinuities and incipient fractures, extremely weak tensile HCl:Some 100|125 | 0 14.80m: JT, 70°, Sm, PI, Cn
L ] strength, joint surfaces infilled with silt, weak HCI reaction )
ol 59 [NORTHLAND ALLOCHTHON CALCAREOUS SEQUENCE]. 15m:SPTC =0T 0 | o
[N 4 23, 27 for
+ | 3 swy | 28mmv/
90 | P4 N =50+
o [ -
<%
g i
© B 4
R 1 100 [ [18 || 12
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 80mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 02/10/2025. BH2B_1133_PZ01 was installed at 21m bgl, Serial No. 378271. 2025-09-30 17:00  34.50m 2.60mbgl
" . : " - B 2025-10-0107:30  34.50m 1.10mbgl
3. An additional borehole, BH1133A was completed 10.50m from BH1133 to inform geological conditions to supplement drilling completed on this 5025-10-01 17:00 42.00m 2.60mbgl
borehole as drilling was stopped at 43m due to the rigs cable running out. Refer BH2B_113A for depths 40.0-63.73m. 2025-10-02 07:00 42.00m 1:20mbg|
2025-10-02 15:00  45.00m 2.10mbgl
Shear Vane (ISHSV) Serial No. 3331, calibration constant 1.693.




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: 2941 State Highway 1, Kaiwaka

Project Reference: Aurecon WSP JV

BH2B_1133

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 80mm.
2. One vibrating wire piezometer was installed on 02/10/2025. BH2B_1133_PZ01 was installed at 21m bgl, Serial No. 378271.
3. An additional borehole, BH1133A was completed 10.50m from BH1133 to inform geological conditions to supplement drilling completed on this
borehole as drilling was stopped at 43m due to the rigs cable running out. Refer BH2B_113A for depths 40.0-63.73m.

Central, Auckland 1010 Sheet 3 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 24/09/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1727712.11 Date completed: 02/10/2025 Input: B.Fleetwood
Equipment: CAT 308 8 ton Digger Rig Northing: 6006453.02 Inclination: 90° Reviewed:  C. Parkes
Contractor:  ProDrill NZ Ground level: 105.27m (NZVD2016) | Azimuth: N/A Verified: A.George
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Q| = w5 z -] < Flo|x E &
o o =} ® AT %)
= - Igf’)gwg"’ z
S2S0654
[ 4
Q@ beo i 16.25m: JT, 75°, Ro, Un
=t - 16.5m: SPTC
%ol J 22, 28 for ofofo
L i 45mm// o
| i N =50+ 16.72m: JT, 70°, Sm, PI, Cn, <1 mm aperture
i 17
| 7 17.13m: JT, 80°, Sm, PI, Cn, <1 mm aperture
G e 4 102 |[18 | o
©o| I | i
B E 17.60-17.70m: CZ, Material recovered as clasts f*
B R swW up to 45 mm, sub-rounded, apparent dip 50
B E degrees.
=t 18— 18m: SPTC H
5 OF i 20.30fr | 0] 0|0
F i 60mm//
g7 | N =50+
— 8 ; B
Zl ] o A 18.85m: JT, 60°, Sm, PI, Cn
i 19—
86 i
| 7] 19.50m: Slightly weathered, light grey, calcareous I 19.50-21.00m: Fracture zone, Material
R X recovered as angular clasts up to 50 mm, likely
L | SILTSTONE, very weak to weak; extremely closely spaced to defect controlled breakages. multiole very close F
- ] close spaced discontinuities, pervasively sheared, strong HCI defects ges, P i 5
L | reaction. Drilling induced breaks along defects, material 19 50m" JT. 65°. Sm. Pl Cn. <1 mm aperture
L 20 z recovered as angular gravel. . U PR P
L j z
8 [ 4
g tes 1 100 o | o
~ 3 i
— 21— sSwW —
- i 21.06-21.11m: CZ, Material recovered as
- i rounded clasts up to 30 mm, preferred
-84 i orientation at 60 degrees.
r 4 21.38m: JT, 70°, Sm, PI
3 - 21.42m: JT, 40°, Sm, PI
3 i 21.50m: JT, 50°, Sm, PI
o 4 21.56m: IS, 50°, Silt and Clay, <3 mm aperture
gL 100 || 13 || 10
T | 1 21.95m: 21.82-21.90m: Fracture Zone, Material
| b HCl:Some recovered as angular siltstone, defect
i 22— controlled
83 ] 22.25-22.50m: Fracture Zone, Material
L ] recovered as angular clasts up to 30 mm,
L preferred orientation 30 degrees, break are
H i 22.50m: Slightly weathered, light grey to dark grey, silty drilling induced.
L | calcareous SANDSTONE and calcareous SILTSTONE, very 22.66m: JT, 60°, Sm, PI, Calcite, 1 mm
- ] weak to weak, tectonic overprint - deformed. Pervasively aperture
L sheared, no preferred orientation, extremely closely spaced 22.70-22.85m: CZ, Material recovered as silt
L ] to closely spaced discontinuities and incipient fractures, and clasts up to 60 mm, many extremely to
© L 23t extremely weak tensile strength, joint surfaces infilled with closely spaced defects.
o F ] silt, weak HCI reaction. 23.00-23.14m: CZ, Material recovered as silt
g g2 | SW 100 || 9 7 and rounded clasts up to 20 mm, preferred
1 ] orientation 70 degrees.
L a 23.20m: JT, 60°, Sm, P, Silt
= : 23.65-23.75m: CZ, Material recovered as silt
L ] and clasts up to 10 mm, no preferred
L | orientation, material disintegrated.
L 23.69m: JT, 80°, Sm, PI, Calcite
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 33
Project Offce Location: 2941 State Highway 1, Kaiwaka —_—
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 4 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 24/09/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1727712.11 Date completed: 02/10/2025 Input: B.Fleetwood
Equipment: CAT 308 8 ton Digger Rig Northing: 6006453.02 Inclination: 90° Reviewed:  C. Parkes
Contractor:  ProDrill NZ Ground level: 105.27m (NZVD2016) | Azimuth: N/A Verified: A.George
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S2S0654
B 1 24.20-24.30m: CZ, Material recovered as clasts
81 E SW up to 50 mm, preferred orientation 20 degrees. |
ol | ]
o F
% - i 24.70m: Slightly weathered, grey to dark grey, calcareous 100 | 0 0
L | SILTSTONE and calcareous MUDSTONE, very weak to
L 25 weak, tectonically deformed. Pervasively sheared, preferred
| L j orientation 20 to 40 degrees, extremely closely spaced to
L closely spaced discontinuities and incipient fractures, joint
80 ] surfaces infilled with silt, weak HCI reaction.
= 1 25.95-26.05m: CZ, Material recovered as sub-
26—
L | angular clasts up to 20 mm, preferred
o I | orientation 20 degrees.
3 |79 100 |[17 |[17
£ i
o i -
— 27— —n
i ] 27.12-27.35m: CZ, Material recovered as
|78 1 angular clasts up to 50 mm, no preferred
| b orientation
R 27.25m: CS, 40°, 25 mm, crushed seam infilled
i b with fine gravel and silt
N 27.47-27.60m: VE, 60°, Un, Calcite, 1 mm
SL E 100lll20 | o aperture, 3 x Vein set
£ i
— I 1 -
i 28— <
L j P4
77 i
| i sw
L ] 28.50-29.50m: ...Becomes more tectonically deformed, i
L | possible shear/fault zone.
B 29—+
gt |
€ e i 100 | O 0
o B 4
— 30— —
R
N |
g L 100 || 10 0
I i
] i 314
74 i
8 r 4 31.68m: JT, 55°, Sm, PI, Silt, 1 mm aperture
[ E 31.79m: JT, 70°, Sm, PI, Silt
r i 32.00m:
L HCl:Some
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 80mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 02/10/2025. BH2B_1133_PZ01 was installed at 21m bgl, Serial No. 378271.
3. An additional borehole, BH1133A was completed 10.50m from BH1133 to inform geological conditions to supplement drilling completed on this
borehole as drilling was stopped at 43m due to the rigs cable running out. Refer BH2B_113A for depths 40.0-63.73m.
Shear Vane (ISHSV) Serial No. 3331, calibration constant 1.693.




gﬂws,w Client: New Zealand Transport Agency
ASENSY Significance

Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1133

2. One vibrating wire piezometer was installed on 02/10/2025. BH2B_1133_PZ01 was installed at 21m bgl, Serial No. 378271.
3. An additional borehole, BH1133A was completed 10.50m from BH1133 to inform geological conditions to supplement drilling completed on this
borehole as drilling was stopped at 43m due to the rigs cable running out. Refer BH2B_113A for depths 40.0-63.73m.

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

Project Offce Location: 2941 State Highway 1, Kaiwaka
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 5 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 24/09/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1727712.11 Date completed: 02/10/2025 Input: B.Fleetwood
Equipment: CAT 308 8 ton Digger Rig Northing: 6006453.02 Inclination: 90° Reviewed:  C. Parkes
Contractor:  ProDrill NZ Ground level: 105.27m (NZVD2016) | Azimuth: N/A Verified: A.George
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S2S0654
L ) 32.09m: JT, 30°, Sm, PI
- i 32.15m: JT, 30°, Sm, PI
73 | 100 || 7
o) : b 32.43-32.55m: CZ, Material recovered as
% | 1 angular clasts up to 40 mm, no preferred
| b orientation.
- B B 4
L+ 33 S sw I
72 ]
o ]
| (S L 58| 01| 0
£ i
M 34— 33.94m: CORE LOSS (560 mm)
71 il
: i 34.50m: Slightly weathered, grey to dark grey, calcareous | 34.55m: VE, 65°, Un, Calcite
L | SILTSTONE and calcareous MUDSTONE, very weak to
- ] weak, tectonically deformed. Pervasively sheared, no
L | preferred orientation, extremely closely spaced discontinuities 35.00m: 34.87-35.00m: CZ, Material recovered as silt
L 35 and |nz:|p|_en_t fractyres_, extremely weak tenS|!e strength, joint HCl:Some and sub-angular clasts, no preferred
L ] surfaces infilled with silt, moderate HCI reaction. orientation, completely disintegrated.
[ 4
o g o | 100 0 | o
— 36— —
69 i
sl : -
1oL < Sw 100 0 | 0
I R =z
i b 36.90-37.98m: CZ, Material recovered as silt
B 37— and fine gravel, no preferred orientation.
i R 36.95m: JT, 50°, Sm, P, Silt
B E 36.98m: JT, 50°, Sm, PI, Silt
68 i
B 1 37.40m: VE, 60°, Sm, PI, Calcite, <1 mm
— — — aperture
i 38—
Cl o :
% 67 | 100 o | O
L ? j - 39.00m: Moderately weathered, bluish grey, FAULT
L ] A A BRECCIA, weak. Pervasively sheared mudstone, siltstone
66 1A A and sandstone with a mélange matrix. Tectonically deformed,
L 1a A moderately degraded, sub-angular to sub-rounded clasts,
§ L 1ana E clasts up to 40 mm [NORTHLAND ALLOCHTHON FAULT]. MW
1 i 14 A
< L 1A 4 10| 0 | ©
F {a A 40.00m:
L HCl:Some
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 80mm. DateTime Hole Depth  Water Level




Tl nosco o aiona Client: New Zealand Transport Agency
OCENSY Significance

Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1133

2. One vibrating wire piezometer was installed on 02/10/2025. BH2B_1133_PZ01 was installed at 21m bgl, Serial No. 378271.

borehole as drilling was stopped at 43m due to the rigs cable running out. Refer BH2B_113A for depths 40.0-63.73m.

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 80mm.

3. An additional borehole, BH1133A was completed 10.50m from BH1133 to inform geological conditions to supplement drilling completed on this

Project Offce Location: 2941 State Highway 1, Kaiwaka
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 6 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 24/09/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1727712.11 Date completed: 02/10/2025 Input: B.Fleetwood
Equipment: CAT 308 8 ton Digger Rig Northing: 6006453.02 Inclination: 90° Reviewed:  C. Parkes
Contractor:  ProDrill NZ Ground level: 105.27m (NZVD2016) | Azimuth: N/A Verified: A.George
%) 2 -~
< = 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 w | & = = <o Flo | x = o
[&] o D 1o N~ 2]
= * I‘éwngw e
S2S0654
L ) 40.00m: Moderately weathered, light bluish grey to dark grey, !g:;
o F ] calcareous SHEARED SILTSTONE and FAULT BRECCIA, s
g g5 | extremely weak to weak, tectonic overprint - deformed.
T | | Pervasively sheared mudstone, siltstone and sandstone with
L a mélange matrix. Tectonically deformed, moderately
L 7 degraded, subangular to subrounded clasts, clasts up to 40
| 7 mm, no preferred orientation, moderate HCI reaction
| 7 [NORTHLAND ALLOCHTHON MELANGE MATRIX].
R I |
i 414
8 i : 100 | O 0
2 T64 i MW
1 r , 41.80-41.90m: SZ, Material recovered with
B R sheared texture, preferred orientation 50
— 42— — degrees.
o i =
<
I i z
63 i
o B 4
agr 4. ... 42.65m: Slightly weathered, bluish grey and dark grey, fine 100 0 | O
Tr e SANDSTONE and SHEARED SILTSTONE, weak to very
i R weak. SANDSTONE has calcite veins, 2 mm aperture.
B 43 . ... Extremely closely spaced to close spaced discontinuities,
© B E pervasively sheared zones with foliation, sheared matrix,
- r 4 . moderate HCI reaction. On recovery, material is broken and
62 Bl oo c breaks apart during handling.
| ; Qoo c SW
o
agr b 100 | O 0
T 61 J 44.24m: CORE LOSS (560 mm)
© ; 7
L ] <§( 44.80m: Slightly weathered, dark grey, calcareous sw
L 45 Z | SILTSTONE and BRECCIA, extremely weak to weak, tectonic
L i overprint - deformed. Pervasively sheared, no preferred
L ‘orientation, weak HCI reaction.
60 : Terminated at 45.00 m. Target depth.
i 46—
5o |
i 47—
58 ]
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1133
Photographed By: SH Date Photographed: 25/09/2025-01/10/2025

BH2B_1133_BOX001_Om-2.28m

BH2B_1133 BOX002_2.28m-5.9m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1133
Photographed By: SH Date Photographed: 25/09/2025-01/10/2025

BH2B_1133_BOX003_5.9m-9.44m

BH2B_1133 BOX004_9.44m-12.4m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1133
Photographed By: SH Date Photographed: 25/09/2025-01/10/2025

BH2B_1133 BOX005_12.4m-15.4m

BH2B_1133 BOX006_15.4m-18.7m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1133
Photographed By: SH Date Photographed: 25/09/2025-01/10/2025

BH2B_1133 BOX007_18.7m-22.1m

BH2B_1133 BOX008_22.1m-25.1m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1133
Photographed By: SH Date Photographed: 25/09/2025-01/10/2025

BH2B_1133 BOX009_25.1m-27.94m

BH2B_1133 BOX010_27.94m-30.92m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1133
Photographed By: SH Date Photographed: 25/09/2025-01/10/2025

BH2B_1133 BOX011_30.92m-33.78m

BH2B_1133 BOX012_33.78m-36.77m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1133
Photographed By: SH Date Photographed: 25/09/2025-01/10/2025

BH2B_1133_BOX013_36.77m-39.6m

BH2B_1133 BOX014 39.6m-41.75m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1133
Photographed By: SH Date Photographed: 25/09/2025-01/10/2025

BH2B_1133 BOX015_41.75m-44.5m

BH2B_1133 BOX016_44.5m-45m



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 BHZB 1 1 33A

Location: 2941 State Highway 1, Kaiwaka, Zone 3
Project Reference: Aurecon WSP JV

Central, Auckland 1010 Sheet 1 of 8
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 07/11/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727719.93 Date completed: 12/11/2025 Input: B.Griffiths
Equipment: Hanjin / D&B 10 Northing: 6006445.96 Inclination: 90° Reviewed:  B.O'Loughlin
Contractor:  McMillan Drilling (NI) Ltd Ground level: 105.12m (NZVD2016) | Azimuth: N/A Verified: A.George
) & >
x = L % ol ICQ |~ ~ 20 % —
glg|z £ g 0|8 5| 23 g § 9 STRATIGRAPHY g
wlE|S E|&o|© MATERIAL DESCRIPTION s & x|lx|la| DEFECT DESCRIPTION ¥
Xlwleg |- |E < =9 o|lo|g | & ADDITIONAL NOTES 22
8 s Q1o z = 4| Flo|x CE
§ N 2,2 o, 2
222598
B i 0.00m: Wash drilled. No core recovered between 0.0m - 0.00-63.73m: Water Return: 90-100%
105 | 40.0m (Refer to BH2B_113 for core log). Drillers supervised
B | from 40.0m - 63.73m
I
104
L ]
103
i -
F102
ol |
T |
2L
g ,_101 ]
i 5
100
i 6
99 b
I 7
98 b
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 74mm.
2. Borehole backfilled upon completion of drilling.
3. BH2B_1133A was completed 10.50m from BH2B_1133 as an additional borehole to inform geological conditions to supplement drilling completed on

BH2B_1133 as drilling was stopped at 43m due to the rigs cable running out.
4. Borehole terminated due to Melange soils heaving and collapsing around drilling rods.

DateTime Hole Depth Water Level
2025-11-11 07:30 30.00m 3.20mbgl
2025-11-11 16:40 54.00m 5.20mbg|
2025-11-12 07:30 54.00m 3.40mbgl
2025-11-12 14:00 63.73m 3.20mbgl




NZTRANSPORT Roads of National
AGENCY Significance

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

BH2B_1133A

Project Offce Location: 2941 State Highway 1, Kaiwaka, Zone 3
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 2 of 8
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 07/11/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727719.93 Date completed: 12/11/2025 Input: B.Griffiths
Equipment: Hanjin / D&B 10 Northing: 6006445.96 Inclination: 90° Reviewed:  B.O'Loughlin
Contractor:  McMillan Drilling (NI) Ltd Ground level: 105.12m (NZVD2016) | Azimuth: N/A Verified: A.George
) & >
< - w a 3 (2 -] -] Ro &
glg|z £ %o =] 5| 23 g §9 STRATIGRAPHY g
w|E|S E| %09 MATERIAL DESCRIPTION s s x|lx|o]| & DEFECT DESCRIPTION ¥
Xlwleg |- |E < =9 o|lo|g | & ADDITIONAL NOTES 22
8= Q1o z = 4| Flo|x CE
g AT 2,2 o, 2
222598
o7 1
I o
96 b
i 10—
95 b
i 11
94 1
ol |
.l |
é L 12_,
=re ]
L e
92 b
i 14—
91 b
i 15—
I-90 b
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 74mm.

2. Borehole backfilled upon completion of drilling.

3. BH2B_1133A was completed 10.50m from BH2B_1133 as an additional borehole to inform geological conditions to supplement drilling completed on

BH2B_1133 as drilling was stopped at 43m due to the rigs cable running out.

4. Borehole terminated due to Melange soils heaving and collapsing around drilling rods.

DateTime

2025-11-11 07:30
2025-11-11 16:40
2025-11-12 07:30
2025-11-12 14:00

Hole Depth Water Level

30.00m 3.20mbgl
54.00m 5.20mbg|
54.00m 3.40mbgl
63.73m 3.20mbgl




NZTRANSPORT Roads of National
AGENCY Significance

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

BH2B_1133A

Project Offce Location: 2941 State Highway 1, Kaiwaka, Zone 3
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 3 of 8
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 07/11/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727719.93 Date completed: 12/11/2025 Input: B.Griffiths
Equipment: Hanjin / D&B 10 Northing: 6006445.96 Inclination: 90° Reviewed:  B.O'Loughlin
Contractor:  McMillan Drilling (NI) Ltd Ground level: 105.12m (NZVD2016) | Azimuth: N/A Verified: A.George
) & >
x = P % ol ICQ |~ ~ 20 % -
glg|z £ %o =] 5| 23 g §9 STRATIGRAPHY g
w|E|S E| %09 MATERIAL DESCRIPTION s s x|lx|o]| & DEFECT DESCRIPTION ¥
Xlwleg |- |E < =9 o|lo|g | & ADDITIONAL NOTES 22
8= Q1o z = 4| Flo|x CE
g AT 2,2 o, 2
222598
-89 b
i 17—
88 b
i 18—
87 b
i 19—
86 b
ol |
.l |
é L 20_, 0
=]
i 21
-84 b
i 22
83 b
i 23
82 1
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 74mm.

2. Borehole backfilled upon completion of drilling.

3. BH2B_1133A was completed 10.50m from BH2B_1133 as an additional borehole to inform geological conditions to supplement drilling completed on

BH2B_1133 as drilling was stopped at 43m due to the rigs cable running out.

4. Borehole terminated due to Melange soils heaving and collapsing around drilling rods.

DateTime

2025-11-11 07:30
2025-11-11 16:40
2025-11-12 07:30
2025-11-12 14:00

Hole Depth Water Level

30.00m 3.20mbgl
54.00m 5.20mbg|
54.00m 3.40mbgl
63.73m 3.20mbgl




NZTRANSPORT Roads of National
AGENCY Significance

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

BH2B_1133A

Project Offce Location: 2941 State Highway 1, Kaiwaka, Zone 3
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 4 of 8
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 07/11/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727719.93 Date completed: 12/11/2025 Input: B.Griffiths
Equipment: Hanjin / D&B 10 Northing: 6006445.96 Inclination: 90° Reviewed:  B.O'Loughlin
Contractor:  McMillan Drilling (NI) Ltd Ground level: 105.12m (NZVD2016) | Azimuth: N/A Verified: A.George
) & >
< - w a 3 (2 -] -] Ro &
glg|z £ %o =] 5| 23 g §9 STRATIGRAPHY g
w|E|S E| %09 MATERIAL DESCRIPTION s s x|lx|o]| & DEFECT DESCRIPTION ¥
Xlwleg |- |E < =9 o|lo|g | & ADDITIONAL NOTES 22
8= Q1o z = 4| Flo|x CE
g AT 2,2 o, 2
222598
81 1
L 25
80 b
i 26
79 b
i 27
78 b
ol |
.l |
é L 28_,
=]
L 20
76 b
i 30
75 b
i 31
74 1
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 74mm.

2. Borehole backfilled upon completion of drilling.

3. BH2B_1133A was completed 10.50m from BH2B_1133 as an additional borehole to inform geological conditions to supplement drilling completed on

BH2B_1133 as drilling was stopped at 43m due to the rigs cable running out.

4. Borehole terminated due to Melange soils heaving and collapsing around drilling rods.

DateTime

2025-11-11 07:30
2025-11-11 16:40
2025-11-12 07:30
2025-11-12 14:00

Hole Depth Water Level

30.00m 3.20mbgl
54.00m 5.20mbg|
54.00m 3.40mbgl
63.73m 3.20mbgl




NZTRANSPORT Roads of National
AGENCY Significance

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

BH2B_1133A

Project Offce Location: 2941 State Highway 1, Kaiwaka, Zone 3
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 5 0of 8
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 07/11/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727719.93 Date completed: 12/11/2025 Input: B.Griffiths
Equipment: Hanjin / D&B 10 Northing: 6006445.96 Inclination: 90° Reviewed:  B.O'Loughlin
Contractor:  McMillan Drilling (NI) Ltd Ground level: 105.12m (NZVD2016) | Azimuth: N/A Verified: A.George
) & >
< - w a 3 (2 -] -] Ro &
glg|z £ %o =] 5| 23 g §9 STRATIGRAPHY g
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Xlwleg |- |E < =9 o|lo|g | & ADDITIONAL NOTES 22
8= Q1o z = 4| Flo|x CE
g AT 2,2 o, 2
222598
73 b
i 33
72 b
i 34—
71 b
i 35—
70 b
ol |
.l |
é L 36t
=]
L e
68 b
i 38—
67 b
i 39
66 1
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 74mm.

2. Borehole backfilled upon completion of drilling.

3. BH2B_1133A was completed 10.50m from BH2B_1133 as an additional borehole to inform geological conditions to supplement drilling completed on

BH2B_1133 as drilling was stopped at 43m due to the rigs cable running out.

4. Borehole terminated due to Melange soils heaving and collapsing around drilling rods.

DateTime

2025-11-11 07:30
2025-11-11 16:40
2025-11-12 07:30
2025-11-12 14:00

Hole Depth Water Level

30.00m 3.20mbgl
54.00m 5.20mbg|
54.00m 3.40mbgl
63.73m 3.20mbgl




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

BH2B_1133A

Location: 2941 State Highway 1, Kaiwaka, Zone 3

Project Reference: Aurecon WSP JV

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 74mm.
2. Borehole backfilled upon completion of drilling.
3. BH2B_1133A was completed 10.50m from BH2B_1133 as an additional borehole to inform geological conditions to supplement drilling completed on
BH2B_1133 as drilling was stopped at 43m due to the rigs cable running out.

4. Borehole terminated due to Melange soils heaving and collapsing around drilling rods.

Central, Auckland 1010 Sheet 6 of 8
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 07/11/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727719.93 Date completed: 12/11/2025 Input: B.Griffiths
Equipment: Hanjin / D&B 10 Northing: 6006445.96 Inclination: 90° Reviewed:  B.O'Loughlin
Contractor:  McMillan Drilling (NI) Ltd Ground level: 105.12m (NZVD2016) | Azimuth: N/A Verified: A.George
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S2S0654
B 40.00m: Slightly weathered, dark grey, pervasively sheared, 40.00m: HCI: Strong
. 65 calcareous SILTSTONE and MUDSTONE with minor 40.15m: CZ, 30°, Fine to coarse gravel,
agr ] limestone (strong reaction). Very weak. Minor limestone beds 100 subrounded. Silt matrix, low plasticity.
Tr | parallel to shear fabric, 5-10mm thick. Shear fabric dipping
B 10-40 degrees with polished surfaces parallel to shear fabric.
I 7 Incipient fractures parallel to shear fabric, low tensile
- strength. Handling and drilling breaks parallel to shear fabric.
3 ) [NORTHLAND ALLOCHTHON MELANGE MATRIX] 40.73m: CZ, 10°, Fine to coarse gravel,
r h subrounded. Silt matrix, low plasticity.
L 41 SwW
64 b
52 4
agr 100
| i
r 1 41.80m: ...Shear fabric dipping 70-80 degrees.
B 42 | 42.00m: Slightly weathered, greenish grey to grey,
63 | pervasively sheared, calcareous SILTSTONE and
B MUDSTONE. Extremely weak. Minor limestone gravel, fine to
B medium, sub-rounded. Shear fabric dipping 10-70 degrees
r with polished surfaces parallel to shear fabric. Incipient
8 r fractures parallel to shear fabric, low tensile strength. 100
o 1 Handling and drilling breaks parallel to shear fabric. (Silty
r 7 CLAY with minor limestone gravels. very stiff, moist, high
| r 1 plasticity. Gravel is fine to coarse, sub-rounded)
L 43;
62 )
L B 43.15-43.65m: ...Reddish brown Mudstone. Shear fabric
L B dipping 70 degrees.
w | i sw
agr 100
Z | i
B ] =
L 44— <
z
61 1
~ ] o
o L
gl 100
L 44.85-45.02m: ...Dark grey Siltstone. Very weak. (Melange
L 45— Block) 45.00m: HCI: Strong
60 b
— E —1 45.20-45.50m: DB
B ] 45.30m: Slightly weathered, grey to greenish grey,
B B pervasively sheared, interbedded calcareous SILTSTONE
B | and MUDSTONE. Very weak. Shear fabric dipping 20-80
o | degrees with polished surfaces parallel to shear fabric. Trace
agr ] limestone clasts, fine to medium gravel, subrounded. Incipient 100
Tr fractures parallel to shear fabric, low tensile strength. sw
] r % ] Handling and drilling breaks parallel to shear fabric.
—59 b
T : 46.30m: Slightly weathered, greenish grey to grey, |
B pervasively sheared, interbedded SILTSTONE and
B MUDSTONE. Extremely weak. Shear fabric dips 20-70
B degrees with polished surfaces parallel to shear fabric.
r ] Drilling and handling induced breaks parallel to shear fabric.
o [ ] (Clayey SILT with some gravel. Stiff, moist, low plasticity.
- g r a7 b Gravels are siltstone and limestone, subrounded). 100
58 T SW
o b
g i
i
Remarks: Water Level Readings:

DateTime Hole Depth Water Level
2025-11-11 07:30 30.00m 3.20mbgl
2025-11-11 16:40 54.00m 5.20mbg|
2025-11-12 07:30 54.00m 3.40mbgl
2025-11-12 14:00 63.73m 3.20mbgl




sz;E’E\“é$om Client: New Zealand Transport Agency
Akl Project: Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 33A
Project Offce Location: 2941 State Highway 1, Kaiwaka, Zone 3 -
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 7 of 8
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 07/11/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727719.93 Date completed: 12/11/2025 Input: B.Griffiths
Equipment: Hanjin / D&B 10 Northing: 6006445.96 Inclination: 90° Reviewed:  B.O'Loughlin
Contractor:  McMillan Drilling (NI) Ltd Ground level: 105.12m (NZVD2016) | Azimuth: N/A Verified: A.George
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[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
g1
= |
- | i
- b _
g L 100
T 4
I 49— —
56 b
§ B § 2 sw 100
L 1 z 49.70m: CZ, 10°, Medium to coarse gravel,
L B Mudstone. Subangular (90%) Silty clay matrix,
L low plasticity (10%).
L 50 50.00m: HCI: Strong
55 b
i 1 50.20-50.50m: ...Unweathered dark grey, Siltstone. Weak.
~ B Shear fabric dipping, 20 degrees, with polished surfaces.
B Incipient fractures parallel to shear fabric, low tensile strength.
B ] [NORTHLAND ALLOCHTHON MELANGE BLOCK]
gl 4 100
T 4
. 51
54 b
I T
B i 51.20m: Slightly weathered, dark brown, crackle pack
B ] brecciated SILTSTONE. Very weak. Iron oxidised/Iron pan
B B _1 | Clast supported, fine to coarse sandstone gravel, sub-angular
r i < | (80%). Matrix of silt with trace fine sand, low plasticity (20%). | SW
I~ Drilling breaks parallel to bedding planes with polished
w | 7 surfaces. Incipient fractures throughout, dipping 10-60
| ar ) degrees with silt and calcite infill, moderate tensile strength. | — 100 | 100 | 100
Tt 7 NORTHLAND ALLOCHTHON MELANGE BLOCK]
r 51.85m: Slightly weathered, greenish grey, fine to medium 52.00m: HCI: Weak
=53 GREYWACKE SANDSTONE. Moderately strong. Indistinct
F 1 foliation dipping 10-40 degrees. Drilling breaks parallel to
- 1 bedding planes. Ubiquitous anastomosing incipient fractures,
- 1 10-60 degrees with calcite, quartz and silt infill, high tensile
T 1 strength. Sharp upper contact dipping 30 degrees, smooth.
- b [SLIGHTLY WEATHERED GREYWACKE]
- 1 52.50m: ...Orangish brown streaking.
i 2
- 52 b = SwW
“laor 1 93 || 93 || 93
£l i
— 54—
51 b
B : 54.30m: Unweathered, dark grey to greenish grey, variably
i B brecciated, fine GREYWACKE SANDSTONE. Moderately
B j strong. Indistinct foliation, bedding dips 10-40 degrees.
T o [ Drilling breaks parallel to bedding planes. Pervasive incipient
agr ] veins infilled with quartz and calcite, high tensile strength. 100 | 97 | 83
Tr ] Brecciated zones are weak, dipping 10-30 degrees. Clast
r 7 supported, fine to coarse sandstone gravel, sub-angular to - 54.95m: BPJT, 10°, Sm, PI, Cn
3 554 N | angular (80-90%). Matrix of silt with calcite infill, low plasticity
50 1 '5.': (10-20%). [UNWEATHERED GREYWACKE HEALED FAULT |yw
r 1 < | BRECCIA] . 55.23m: JT, 45°, Sm, PI, Vn Silt
© | i
o[ |
g i 55.90m: ...Mosaic pack breccia zone. Dipping 20 degrees.
i i Clast supported, fine to coarse gravel, subangular (90%).
B Matrix of calcite and quartz (10%).
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 74mm. DateTime Hole Depth  Water Level
2. Borehole backfilled upon completion of drilling. gggg“” ?éig gg-ggm g.ggmgg:
3. BH2B_1133A was completed 10.50m from BH2B_1133 as an additional borehole to inform geological conditions to supplement drilling completed on 2025:11:12 07-30 54'002 3-402bg|
BH2B_1133 as drilling was stopped at 43m due to the rigs cable running out. 2025-11-12 14:00 63.73m 3:20mbg|
4. Borehole terminated due to Melange soils heaving and collapsing around drilling rods.




Project Office

NZ TRANS O Roads of National
OGEN Significance

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

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 33A

Location: 2941 State Highway 1, Kaiwaka, Zone 3

Project Reference: Aurecon WSP JV

Central, Auckland 1010 Sheet 8 of 8
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 07/11/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727719.93 Date completed: 12/11/2025 Input: B.Griffiths
Equipment: Hanjin / D&B 10 Northing: 6006445.96 Inclination: 90° Reviewed:  B.O'Loughlin
Contractor:  McMillan Drilling (NI) Ltd Ground level: 105.12m (NZVD2016) | Azimuth: N/A Verified: A.George

%) 2 -~
x = 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%
Llulz |z~ |k < =9 o|lo|g | & ADDITIONAL NOTES P
Is) = al © =z @© < Elo|x [ ]
=] () i [}
= 202,380 z
S2S0654
49 b
i ] 97 | 93 | 90
- F i
g L -
T 4
o [ 1
L B 56.85m: ...Mosaic pack breccia zone. Dipping 20 degrees.
— 57— Clast supported, fine to coarse gravel, subangular (90%).
|48 E Matrix of calcite and quartz (10%). Incipient fractures with
L E moderate tensile strength - breaks on handling.
L B 57.40m: BPJT, 50°, Sm, PI, Vn Calcite
ol 1
Sl 100 | 80|| 80
Z | i
I . 57.95m: DB
47 b
= 1 58.20m: CZ, 60°, Fine to coarse gravels,
L E Sandstone, subangular (90%). Silty fine sand
L E matrix (10%).
~ [ 1
L 59— 59.00m: BPJT, 45°, Sm, Un, Cn
46 b
® | J
% | 97 | 67 | 67
B i 59.35m: JT, 40°, Sm, PI, Cn
i n 59.45-60.00m: DB
I ] N
| 4 o uw
—1 60— s 60.00m: HCI: Weak
45 b
1 L b 60.30m: VE, 70°, Calcite, 3mm thick
§ L : e || @ 60.70m: VE, 70°, Calcite, 3mm thick
L 60.85-63.40m: ...Mosaic pack breccia zone. Dipping 30 - 50
L degrees. Clast supported, fine to coarse gravel, subangular
44 E (80%). Matrix of calcite and quartz (20%). Incipient fractures
L E with high tensile strength.
| 1
. 62—
43 b
[se) B
ar 100 | 100 | 100
z | i
L 63— 63.00m: HCI: Weak
42 b
o | 1
| S | 100 | 100 | 100
L
: 4 "Terminated at 63.73 m. Terminated Deeper due to unfavourable
| 4 ground conditions.
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 31mm and vertical accuracy +/- 74mm.
2. Borehole backfilled upon completion of drilling.
3. BH2B_1133A was completed 10.50m from BH2B_1133 as an additional borehole to inform geological conditions to supplement drilling completed on
BH2B_1133 as drilling was stopped at 43m due to the rigs cable running out.
4. Borehole terminated due to Melange soils heaving and collapsing around drilling rods.

DateTime Hole Depth Water Level
2025-11-11 07:30 30.00m 3.20mbgl
2025-11-11 16:40 54.00m 5.20mbg|
2025-11-12 07:30 54.00m 3.40mbgl
2025-11-12 14:00 63.73m 3.20mbgl




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1133A
Photographed By: BTG Date Photographed: 10/11/2025-11/11/2025

BH2B_1133A_BOX001_40m-42.8m

BH2B_1133A_BOX002_42.8m-45.92m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1133A
Photographed By: BTG Date Photographed: 10/11/2025-11/11/2025

BH2B_1133A_BOX003_45.92m-48.87m

BH2B_1133A_BOX004_48.87m-51.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1133A
Photographed By: BTG Date Photographed: 10/11/2025-11/11/2025

BH2B_1133A_BOX005_51.8m-54.63m

BH2B_1133A_BOX006_54.63m-57.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1133A
Photographed By: BTG Date Photographed: 10/11/2025-11/11/2025

BH2B_1133A_BOX007_57.5m-60.3m

BH2B_1133A_BOX008_60.3m-63m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1133A
Photographed By: BTG Date Photographed: 10/11/2025-11/11/2025

BH2B_1133A_BOX009_63m-63.73m



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: 2941 State Highway 1, Kaiwaka

Project Reference: Aurecon WSP JV

BH2B_1134

Central, Auckland 1010 Sheet 1 of 5
BOREHOLE INFORMATION CO-ORDINATES: NzZTM2000 Date started: 07/10/2025 Logged: CS, LM
Method: Rotary Core Wireline Easting: 1727513.72 Date completed: 15/10/2025 Input: L. Mackinnon
Equipment: CAT 308 8 ton Digger Rig Northing: 6006070.62 Inclination: 90° Reviewed:  N. Crampton
Contractor:  Pro-Drill (Auck) Ltd Ground level: 136.777m (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
Q| = w5 z -] < Flo|x E &
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
L i 0.00m: Silty CLAY with minor rootlets; black and dark greyish
L | brown. Stiff; moist; low plasticity. [TOPSOIL]
j EXX> 0.30m: Clayey SILT; light grey mottled brown, orange and P
L R XX white. Stiff; moist; high plasticity; remoulds in hand. ) D
i | S [RESIDUAL SOIL] oo ioHsv ¥
L X X 18
% —136 ,—X B 100 O
L LXK 0 B
L TXxAS RS 9
L 1t ><_X><X 1 1.00m: ...Medium to coarse sand. ;‘T/'zgsrpsav -
- i 7_—><?- 1.20-1.50m: ...Core loss 3“0
L I3 . . . . 4
L XX N
—1 . I q
=~ ] I 1.50m: Moderately weathered, grey, pervasively sheared :J%;n ISHSV :5
o | ] s | muddy LIMESTONE; Extremely weak. (Clayey SILT; dark 1.5m: SPT 100 | 0 R .
I X | bluish grey. Moist; hard; low plasticity). INORTHLAND MW| 2.5 1.70m: Strong HCI reaction. D
1 ALLOCHTHON MELANGE MATRIX]. 5, 15, 30 for 2
1 35mm D
r 2— 1.95m: CORE LOSS (650mm) due to washout. N =50+ D d
§ I b 26 | 0 -
L | b
— B — 2.50-10.00m: Core typically recovered as silty :J
L [ 2.60m: Moderately weathered, dark bluish grey, pervasively Egiéﬁnc%arse, angular gravel (broken on Jf
S 13 sheared, muddy LIMESTONE; Extremely weak. No obvious . 9)- »
il fabric. Breaks upon handling. (Clayey SILT; dark bluish grey. X .
I g ‘ Moist: hard; low plasticity). 2.90m: Strong HCI reaction. 3@0
) 3 3m: SPTC D
D[ B 15, 35 for 0| o0
1 1 ‘ 65mm// D o
N =50+ o
i 1 >
- 17 D g
i 1 -
L ] Da
(ﬁ i 133 1 { 10| o QS
o i
i 4 i [ :}qu
- : -
i 11 P9
ot g 45mSPTC 5 -
to— i ‘ 500/ 4.58-5.00m: 1.09m recovery, core swelling in D d
i W N =50+ barrel. 2
132 b
L i 3 q
el S 5 ‘ o
g | > 109 | o )
T i
L (X7
L 1] s %1&
b <Z( (el
— 1 — 5.50-6.00m: 0.6m recovery, core swelling in
B B barrel. G
™ 4 e
g 131 ‘ 120 © §
* | S
— 6— { — feved
L : 6.10m: ...Sheared mudstone clasts parallel to bedding. :..
L B v
i ] o
[l B 2
ol oL ‘ 100 | © %
T
130 i
i 6.87m: Moderately weathered, dark bluish grey, .
7 CALCAREOUS SILTSTONE; Extremely weak. Pervasively 7.00m: Strong HCI reaction
B b sheared. Breaks down to medium to coarse, subangular to
i angular gravel during handling. No preferred fabric
1 b orientation. (Clayey SILT; dark bluish grey. Moist; hard; low —— 7.30-8.20m: 0.99 recovery, core swelling in
B plasticity). MW barrel.
B — 7.40m: Strong HCI reaction
AN —
T 129 10| o
~1 [ 1
Remarks: Water Level Readings:

Shear Vane (ISHSV) Serial No. 3946, calibration constant 1.403.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 73mm and vertical accuracy +/- 74mm.
2. A standpipe was installed on 15/10/2025 with a screened interval between 9 to 12m bgl. A vibrating wire piezometer was installed at 11.50m bgl, within
the open standpipe on 11/11/2025, Serial No. 378306.

3. CS logged from 0.0m to 33m; LM logged from 33.0 to 40.0m.
4. Artesian groundwater noted at 12.0m on 08/10/2025 AM. Artesian head measured at 0.5m above ground level.

DateTime Hole Depth Water Level
2025-10-07 16:05 12.00m 2.20mbgl
2025-10-08 08:05 12.00m -0.50mbgl
2025-10-08 15:50 20.80m 1.70mbgl
2025-10-09 08:30 20.80m 0.70mbgl
2025-10-09 16:00 30.00m 1.70mbgl
2025-10-10 07:50 30.00m 0.20mbgl
2025-10-10 12:15 33.50m 1.60mbgl
2025-10-13 08:30 33.50m 0.50mbgl




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H 2 B 1 1 34
Project Offce Location: 2941 State Highway 1, Kaiwaka —_—
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: NzZTM2000 Date started: 07/10/2025 Logged: CS, LM
Method: Rotary Core Wireline Easting: 1727513.72 Date completed: 15/10/2025 Input: L. Mackinnon
Equipment: CAT 308 8 ton Digger Rig Northing: 6006070.62 Inclination: 90° Reviewed:  N. Crampton
Contractor:  Pro-Drill (Auck) Ltd Ground level: 136.777m (NZVD2016) | Azimuth: N/A Verified: A. George
S| w0 2 =
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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 o =} ® AT %)

= - Igf’)gmg”’ z
S2S0654

[se)

cr i

T i 4  —

S I —

gL 106 | 0

£ i

128 8.80-9.10m: 0.95m recovery, core swelling in
B 1 barrel.
- 9 MW
< - i
8 o ;
Il T 9.55-9.75m: ...Dark grey to black. By °
127 i
1 107 10.00m: Slightly weathered, light grey and dark grey, | gg.r(r)gl-m.wm: 0.54m recovery, core swelling in
o CALCAREOUS SILTSTONE; Extremely weak. Pervasively 10 10' st HCl fi
g L ] sheared. Calcite inclusions, offset laminations. Breaks down 108 | 0 -19m: strong reaction.
L to fine to coarse, subangular to angular gravel during . X
1 : ; R P - hi i 10.40-10.60m: SZ, dark grey siltstone with
handling. (Silty CLAY; bluish . Moist; hard; high plasticity). ) N
— andiing. (Silty uish grey. Moist; hard; high plasficity) — calcite veins. Top contact 30°.
126

o | 1 SwW

gr g 100 | ©

T 4

B 1 11.27m: ...50mm dark grey mudstone band, 50° dip.
— 1 1 11.70-12.00m: 0.33m recovery, core swelling in
125 i
8 L 10| o barrel.
© i’ 12; <§( — 12.00m: Artesian head 0.5m bgl (08/10/2025
L Z | 12.00m: Unweathered, light grey banded dark grey, arr;) m: Artesian head 0.5m bgl (
L | CALCAREOUS SILTSTONE; Extremely weak. Pervasively
L ] sheared. Fabric/bands dip 60°. Partially breaks down to silt
L and fine to medium, subangular to subrounded gravel during
| i handling. (Silty CLAY; grey. Moist; hard; high plasticity).
L | 12.50-12.60m: ...Dark grey siltstone band, 60° upper/lower

o | ] contacts.

<] ) 100 | o0

T 124

I 13
B 1 13.10m: Strong HCI reaction
— — 13.50-14.30m: 1.1m recovery, core swelling in
B R 13.55-13.70m: ...Recovered as clayey fine to medium, angular barrel.
B 1 gravel (possible crush zone). 13.55-13.70m: CZ, grey clay/silt with fine to

w 1B medium angular gravel. Fabric no preferred

agr R 138 | 0 orientation. Upper contact 30°, lower contact

s 14 uw uncertain.

B 4 14.00m: Strong HCI reaction.
— 14.20m: ...Fabric dips 30°. — 14.30-14.35m: CZ, silty fine angular gravel.
B R Upper contact 10°, lower contact 30°.
B — 14.30-15.00m: 0.7m recovery, core swelling in
© 8 i B - . barrel.
£ T
122 i
— 15— — 15.00-16.00m: 1.2m recovery, core swelling in
B 1 barrel.
- ] 15.20m: ...Fabric dips 40°.
8 . B 0 | I 15.45-16.00m: CZ, grey clay/silt with calcite q
Il j clasts <10mm. Fabric dips 20-30°. Upper/lower DD"@
L | contact dips uncertain. )o 0
121 P D 4
A
< | T >o lJQ
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 73mm and vertical accuracy +/- 74mm. DateTime Hole Depth  Water Level
2. A standpipe was installed on 15/10/2025 with a screened interval between 9 to 12m bgl. A vibrating wire piezometer was installed at 11.50m bgl, within gggglg}i gggg gg-ggm g.ggmgg:
the open standpipe on 11/11/2025, Serial No. 378306. 101408 -2om -<0mog
3. CS logged from 0.0m to 33m; LM logged from 33.0 to 40.0m.
4. Artesian groundwater noted at 12.0m on 08/10/2025 AM. Artesian head measured at 0.5m above ground level.
Shear Vane (ISHSV) Serial No. 3946, calibration constant 1.403.




Client: New Zealand Transport Agency
NZ TRANSPORT Roads of National
> ANy Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 34
Project Offce Location: 2941 State Highway 1, Kaiwaka —_—

Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 3 0of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 07/10/2025 Logged: CS, LM
Method: Rotary Core Wireline Easting: 1727513.72 Date completed: 15/10/2025 Input: L. Mackinnon
Equipment: CAT 308 8 ton Digger Rig Northing: 6006070.62 Inclination: 90° Reviewed:  N. Crampton
Contractor:  Pro-Drill (Auck) Ltd Ground level: 136.777m (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 (%)
BACKFILL

MWS
Ccs
VCS
ECS

VWS
WS

{q  INSTALLATION /

g

L 16.00-17.00m: 1.05m recovery, core swelling in P

L ] barrel. b =<

16.10-16.50m: SZ, distinct fabric dips 20-30°. 2 0

Sheared dark grey and grey siltstone. Angular P

-l . calcite clasts up to 10mm. )o Q
P

HQ3
|

— 17 17.00m: ...bluish grey. — 17.00-17.40m: (;Z, silty fine gravt?l, sul?angular b BDQ
to angular. Fabric no preferred orientation, 90

4 pervasively sheared. Upper contact uncertain, [ pj

1 bottom contact 20°. b. o <

r B 17.00-18.00m: 1.1m recovery, core swelling in GQD

10| o barrel. °DD:,OQ°

HQ3
|

L9 | 17.70m: ...Fabric dips 40°. QO

— 18— — 18.00-19.00m: 1.2m recovery, core swelling in DOO [af
i R barrel. o3 2

r g 18.40m: Strong HCI reaction. AP
120 | o A

HQ3

— 19 — 19.00-20.00m: 1.16m recovery, core swelling in b D @
i barrel. o O

Q
16| 0 PR O

8
HQ3
|

20.00-20.60m: ...Shear fabric dips 50° with blocks of angular
L siltstone up to 10mm. D

HQ3

100 | © oA° -2
— 20.50-20.58m: CZ, silty fine angular gravel. Ps DQ
B Fabric no preferred orientation. Upper and QO O 9
B lower contacts 50°. o B @
—116 R — 20.80-21.80m: 1.06m recovery, core swelling in )

r barrel. QO d

I 21 1 DZ:BDQ

HQ3
T

106 | 0 DD
b, o)
L 21.40m: ...Convoluted fabric. kOO

i . - o Q
—115 21.70m: ...Fabric dips 40°. — 21.80-22.50m: 0.8m recovery, core swelling in ",,Bpf

1 barrel. P o
22.04-22.08m: CZ, fine angular gravel. Calcite QO g
clasts <3mm. Upper and lower contact 40°.

14

9
HQ3
o

Q

— — — 22.50-23.50m: 1.14m recovery, core swelling in P> o
B 22.55m: ...30mm band of dark grey sheared siltstone, dips 40°. barrel. bQ O q

HQ3
8
i

14| 0 b. )
B =]

— - —— 23.50m: Strong HClI reaction.
3 4 23.53m: ...Convoluted fabric.

100

10
HQ3
T

>

o

0-° "oov=

@]

P

Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 73mm and vertical accuracy +/- 74mm. DateTime Hole Depth  Water Level
2. A standpipe was installed on 15/10/2025 with a screened interval between 9 to 12m bgl. A vibrating wire piezometer was installed at 11.50m bgl, within
the open standpipe on 11/11/2025, Serial No. 378306.

3. CS logged from 0.0m to 33m; LM logged from 33.0 to 40.0m.

4. Artesian groundwater noted at 12.0m on 08/10/2025 AM. Artesian head measured at 0.5m above ground level.

Shear Vane (ISHSV) Serial No. 3946, calibration constant 1.403.




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: 2941 State Highway 1, Kaiwaka
Project Reference: Aurecon WSP JV

Sheet 4 of 5

BH2B_1134

BOREHOLE INFORMATION
Method: Rotary Core Wireline
Equipment: CAT 308 8 ton Digger Rig
Contractor:  Pro-Drill (Auck) Ltd

CO-ORDINATES:
Easting:

Northing:

Ground level:

NZTM2000
1727513.72
6006070.62

136.777m (NZVD2016)

Date started:

Date completed:
Inclination:

Azimuth:

07/10/2025 Logged: CS, LM

15/10/2025 Input: L. Mackinnon
90° Reviewed:  N. Crampton
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 (%)

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

FRACTURE
LOG

MWS
Ccs
VCS
ECS

VWS
WS

INSTALLATION /
BACKFILL

contact 0-10°.

HQ3

10

HQ3
L

HQ3

1
HQ3
|

HQ3

HQ3

12

HQ3

L thick, dips 20°.

HQ3

a2l

HQ3
T
&

L 0-10°.

L 29.00m: ...Fabric dips 50°.

L 29.20m: ...Fabric dips 30°.

L 31.30m: ...Fabric dips 20°.

L 24.20-24.30m: ...Small block of muddy limestone. Lower

27.40-27.70m: ...Dark grey, sheared mudstone band. Upper
L contact 45° dip, lower contact 10° dip.

B 28.65m: ...30mm dark grey, sheared siltstone band. 40° dip.

L 30.40m: ...Dark grey to black, sheared siltstone band, 20mm

31.72m: ...Dark grey, sheared mudstone band, 30mm, dips

uw

108

100

114

108

104

103

119

98

126

24.00-25.30m: 1.4m recovery, core swelling in
barrel.

24.00m: Strong HClI reaction.

24.30-24.45m: CZ, silty fine angular gravel,
calcite clasts <4mm. Fabric no preferred
orientation. Upper/lower contact 30°.
24.65-25.00m: CZ, grey clay/silt with calcite
clasts <20mm. Fabric no preferred orientation.
Top contact 20°, bottom contact uncertain.

26.00m: Strong HClI reaction.

26.30-27.00m: 0.8m recovery, core swelling in
barrel.

27.00-28.00m: 1.08m recovery, core swelling in
barrel.

28.00-29.10m: 1.14m recovery, core swelling in
barrel.

barrel.

30.00-30.70m: 0.83m recovery, core swelling in
barrel.

30.10-30.30m: CZ, fine angular gravel, minor
silt. Fabric dips 50°. Upper/lower contacts dip
50°.

30.90-31.10m: CZ, silty gravel, light and dark
grey with calcite specks, fabric dips 10°.

31.50-32.20m: 0.88m recovery, core swelling in
barrel.

31.80-31.88m: CZ, fine angular gravel. Fabric
no preferred orientation. Upper/lower contacts

29.10-30.00m: 0.93m recovery, core swelling in 2

o]
A

Remarks:

Shear Vane (ISHSV) Serial No. 3946, calibration constant 1.403.

Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 73mm and vertical accuracy +/- 74mm. DateTime Hole Depth  Water Level
2. A standpipe was installed on 15/10/2025 with a screened interval between 9 to 12m bgl. A vibrating wire piezometer was installed at 11.50m bgl, within
the open standpipe on 11/11/2025, Serial No. 378306.

3. CS logged from 0.0m to 33m; LM logged from 33.0 to 40.0m.
4. Artesian groundwater noted at 12.0m on 08/10/2025 AM. Artesian head measured at 0.5m above ground level.




Project Office

NZTRANSPORT Roads of National
o' AcERCY Significance

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: 2941 State Highway 1, Kaiwaka

Project Reference: Aurecon WSP JV

Sheet 5 of 5

BH2B_1134

Method:
Equipment:
Contractor:

BOREHOLE INFORMATION
Rotary Core Wireline
CAT 308 8 ton Digger Rig
Pro-Drill (Auck) Ltd

CO-ORDINATES:
Easting:

Northing:

Ground level:

NZTM2000
1727513.72
6006070.62

136.777m (NZVD2016)

Date started:

Date completed:

Inclination:
Azimuth:

07/10/2025
15/10/2025
90°
N/A

CS, LM

L. Mackinnon
N. Crampton
A. George

Logged:
Input:
Reviewed:
Verified:

CORE BOX
METHOD
RL (m)

DEPTH (m)

GRAPHIC
LOG

UNIT CODE

MATERIAL DESCRIPTION

Weathering/USC

SAMPLES &
FIELD TESTS

TCR (%)
SCR (%)

RQD (%)

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

FRACTURE
LOG

MWS
Ccs
VCS
ECS

VWS
WS

INSTALLATION /
BACKFILL

|HQ3

HQ3

13

HQ3
T

HQ3

HQ3

14

HQ3

HQ3

HQ3

HQ3

15

HQ3

HQ3

16

NAM

32.70-33.00m: ...Core easily indented by thumb, remoulded
texture.

uw

33.00m: Unweathered, light bluish grey, CALCAREOUS
SILTSTONE; Extremely weak to very weak. Pervasively
sheared fabric with incipient fractures, no preferred
orientation. Core generally breaks along incipient fractures on
handling, portions can be indented/broken with strong finger
pressure; breaks down to hard, clayey SILT. Occasional veins
and clasts of calcite and dark grey siltstone, <50mm.

38.00-38.20m: ...Fabric dips 30-45°.

38.90m: ...50mm mudstone clast.

39.70m: ...Fabric dips 20-30°.

uw

104 [ 0

100 [ 78

110 | 82

100 [ 80

114 | 99

100 | 5

110 | 110

113 | 100

114 | 87

110 | 110

q

30°. P

32.20-33.00m: 0.83m recovery, core swelling in
barrel.

33.50-34.50m: 1.1m recovery, core swelling in
barrel. D
33.68-34.18m: SZ, 10-40°, fine to medium,

subangular to subrounded, matrix supported o
siltstone and calcite gravel in pervasively D
sheared siltstone matrix.

34.42-35.75m: SZ, contorted fabric dips 15°
with sheared greenish grey fine gravel (low
tensile strength) with angular mudstone and bO
calcite (high tensile strength). y

35.30-36.00m: 0.80m recovery, core swelling in [y
barrel. <

36.00-36.50m: SZ, recovered as fine to
medium, angular to subangular dark grey o
siltstone gravel. No preferred orientation. )o

36.50-37.50m: 1.1m recovery, core swelling in >o
barrel. kO

37.50-38.30m: 0.9m recovery, core swelling in
barrel.

38.30-39.00m: 0.9m recovery, core swelling in
barrel. o

39.00-40.00m: 1.1m recovery, core swelling in )"
barrel.

Remarks:

Terminated at 40.00 m. Target depth.

Shear Vane (ISHSV) Serial No. 3946, calibration constant 1.403.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 73mm and vertical accuracy +/- 74mm.

2. A standpipe was installed on 15/10/2025 with a screened interval between 9 to 12m bgl. A vibrating wire piezometer was installed at 11.50m bgl, within
the open standpipe on 11/11/2025, Serial No. 378306.

3. CS logged from 0.0m to 33m; LM logged from 33.0 to 40.0m.
4. Artesian groundwater noted at 12.0m on 08/10/2025 AM. Artesian head measured at 0.5m above ground level.

Water Level Readings:

DateTime Hole Depth Water Level




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1134
Photographed By: Date Photographed: 06/10/2025-20/11/2025

BH2B_1134 BOX001_Om-2.5m

BH2B_1134 BOX002_2.5m-5.38m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1134
Photographed By: Date Photographed: 06/10/2025-20/11/2025

BH2B_1134 BOX003_5.38m-7.9m

BH2B_1134 BOX004_7.9m-10.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1134
Photographed By: Date Photographed: 06/10/2025-20/11/2025

BH2B_1134 BOX005_10.6m-13.3m

BH2B_1134 BOX006_13.3m-15.92m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1134
Photographed By: Date Photographed: 06/10/2025-20/11/2025

BH2B_1134 BOX007_15.92m-18.2m

BH2B_1134 BOX008_18.2m-20.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1134
Photographed By: Date Photographed: 06/10/2025-20/11/2025

BH2B_1134_BOX009_20.8m-23.45m

BH2B_1134 BOX010_23.45m-26.13m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1134
Photographed By: Date Photographed: 06/10/2025-20/11/2025

BH2B_1134 BOX011_26.13m-28.85m

BH2B_1134 BOX012_28.85m-31.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1134
Photographed By: Date Photographed: 06/10/2025-20/11/2025

BH2B_1134 BOX013_31.5m-34.1m

BH2B_1134 BOX014 34.1m-36.9m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1134
Photographed By: Date Photographed: 06/10/2025-20/11/2025

BH2B_1134 BOX015_36.9m-39.35m

BH2B_1134 BOX016_39.35m-40m



Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 35
Location: Zone 3, 37 State Highway 1, Kaiwaka -

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

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/09/2025 Logged: M. Zhang/J. Despoj
Method: Rotary Core Wireline Easting: 1727490.25mE, Date Completed: 10/09/2025 Input: M. Zhang/J. Despoj
Equipment: CAT 308 8 ton Digger Rig [Northing: 6004660.81mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 41.55m (NZVD2016) |Azimuth: N/A Verified:  A. George

w =
_ n [ =
X —~ €lo w o [ _ =) [
SIS |E 2|20 8 | 88 |g|g|8]| 69 STRATIGRAPHY E2
w ,’_: 4 E ao |© MATERIAL DESCRIPTION £ a '5 ¥ | |a é DEFECT DESCRIPTION 4x
S5lYlz & % - 2 5| =29 |2[(3|8| & ADDITIONAL NOTES =3
° s1% |° =| &k . b3
E22899 z
r = | SILT, with some clay, with some rootlets; dark brown. :
] . || Soft, moist, low plasticity; rootlets less than 3mm
thick. [TOPSOIL].
1 Gravelly SILT; light greyish brown . Soft, moist, low
L 41 T plasticity; gravel, fine to medium, sub-rounded to sub- 05m SV
] angular; slightly weathered siltstone [FILL 1%*2'85'¥
i (UNDIFFERENTIATED)]. a
- £ . Silty CLAY; light brownish grey. Soft, moist; high 100 - | -
| 7] g plasticity NORTHLAND ALLOCHTHON SOILS]. RS 1msv
] SILT, with some clay; light greyish brown. Very stiff, 157'22:(’%
] moist; low plasticity.
L 40 7 15m SV
] BH SV
| 1.70m: Light bluish grey, with some fine to medium, sub- | 130/44kPa
= | rounded to angular gravel. Inferred gravel transition into 18m sV 0 R R
2 weathered rock. e
- ] 1.80-2.0m CORE LOSS (200mm)- Loss from 2m SPT 2.00m - 4.50m: HClI test, strong reaction
Y E washbore. 123333 [ od [ .| .
N= 12
@ Highly weathered, bluish grey, banded dark grey with
— ] occasional chocolate brown mottles, pervasively
L 39 1 sheared, calcareous MUDSTONE; extremely weak.
« ] a | Shear fabric is indistinct (breaks down to a Silty CLAY
g < ; h ) L HW 00| - | -
I ] Z | with minor fine angular gravel, stiff, low plasticity)
] [NORTHLAND ALLOCHTHON DEGRADED ZONE].
I 3]
+ 3m SPT
= 1 2.45m - 2.65m: Shear fabric dips at 60°. 2,3//4,3 33
o 1 N=13 6 - -
n ]
| 38 3.45-3.77m CORE LOSS (320mm). Loss assumed
- 1 from washout of weathered rock.
£ ] o
4] 3.87m: Bluish grey and mottled reddish brown.
o ]
g 100 - | -
¥ ]
] HW
—1L 37 T 45m SPT
] 1,316, 4,5,6
'ﬂ__ 1 N= 21 69 - -
% ]
s ] | 4.85m: Dark grey with grey mottles. ]
St 7] Moderately weathered, grey, banded dark grey with 100 [ 100 | o 5.00m - 10.00m: HCI test, strong reaction
T ] occasional greenish grey mottles, pervasively
1 sheared, calcareous MUDSTONE; very weak. Shear
] fabric is indistinct (breaks down to a Clayey SILT with
- 36 - minor fine angular gravel, very stiff, low plasticity).
gl E 100 [ 100 | o
T -4
] g
6_| = 5.90m - 6.00m: Shear fabric dips at 60-70°.
F ] 6m SPT
5,8//9, 10,10,
Iy 1 10 o [ - | -
7 ] N=39
"L A mw
© ]
g 7_| 100 | 100 | o
L
1 7.15m - 7.25m: Shear fabric dips at 50-60°.
L 34 7 75m SPT
— 4,718,7,6,8
o 1 N=29 ed | - | -
w 4
REMARKS: et Love Rosdnes
DateTime Hole Depth (m) |Water Level (m)
1. r(tj_oo:'dinates caf/tu(raesd using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 47mm and 2/09/2025 5:03:00 pm 4.00 0.50
[yoriicar acauracy - 55mm. | 3109/2025 7:45:00 am | 4.00 | 120

2. A standpipe piezometer installed on 10/09/2025 with a screened interval between 4 to 7m bgl. One vibrating wire
piezometer BH2B_1135_PZ01 was installed at 7m bgl within the open standpipe on 16/09/2025, Serial No. 378266.
3. Shear Vane Serial No. 1378, calibration constant 1.383.

4. No shear vane was conducted at 3m due to presence of gravel within matrix.




Project Office

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

Location: Zone 3, 37 State Highway 1, Kaiwaka

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

BH2B_1135

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/09/2025 Logged: M. Zhang/J. Despoj
Method: Rotary Core Wireline Easting: 1727490.25mE, Date Completed: 10/09/2025 Input: M. Zhang/J. Despoj
Equipment: CAT 308 8 ton Digger Rig [Northing: 6004660.81mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 41.55m (NZVD2016) |Azimuth: N/A Verified:  A. George

w -
_ n [ =
] = E|lo |H 2l 2= ~|=| 2o o4
218 |E T|%0 |8 £| 88 |g|g|8]| &9 STRATIGRAPHY E2
w E = ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
S5lYlz & % - 2 5| =29 |2[(3|8| & ADDITIONAL NOTES =3
° al|® |o =| 3F o, o
E22899 £
B ] [CONT] Moderately weathered, grey, banded dark :
] grey with occasional greenish grey mottles,
1 pervasively sheared, calcareous MUDSTONE; very
© 1 weak. Shear fabric is indistinct (breaks down to a
g | 33 A Clayey SILT with minor fine angular gravel, very stiff, 100 9% | o
1 o low plasticity).
1 < 8.25m - 8.90m: Shear fabric dips at 45-60°. Mw
- o ]
- ] 9m SPT
5,8//8, 9, 10,
Y 1 10 ed | - | -
[ i N=37
M | 32 9.45-10.36m CORE LOSS (990mm). Loss assumed
] from washout of weathered rock. Evidence of core
1 spin throughout.
- ]
[e) 10, 13 13 0
T L
— - o
L3t ] ES MW 10, 5m SPT
6,10/10, 12,
£ - - - 12,13 ed | - | -
7] ] Slightly weathered, light bluish grey, banded dark N= 47
] grey, with occasional greenish grey and chocolate
1" brown bands, pervasively sheared, calcareous . ) )
i 1 MUDSTONE; very weak. Shear fabric is indistinct 11.00m -14.00m: HC test, strong reaction
1 [NORTHLAND ALLOCHTHON MELANGE MATRIX].
S 1 100 | 100 | o 11.46m: JT, 30°, SM , UN , clean
T | 30 1
4 11.65-11.68m: CZ , possibly drilling induced,
] 11.66m - 11.89m: Dark greenish grey staining. —"recovered as fine to medium, angular gravel
- 12]
- 12m SPT
- i 7,12IM1,7,7,
o 1 8 [ - -
@ ] 2 sw N=133
i z
- 29 1
g ] 100 | 100 | ©
I 4
13_]
o [ i
[¢] 100 | 100 0
I ]
L 28 7 13.5m SPT
i T 5,10/12, 12,
o 1 14,12 86 - -
2 i for 60mm N =
] 50+
[ 13.94-14.15m CORE LOSS (210mm). Loss assumed
P ] from washout of weathered rock. 1.
J \ 5p 5p 0
- ] Slightly weathered, light bluish grey, banded dark
I ] grey, with occasional greenish grey and chocolate
27 brown bands, pervasively sheared, calcareous
- B E MUDSTONE; very weak. Shear fabric is indistinct.
g 1 14.60m - 15.00m: Shear fabric dips at 60-70°. 100196 | ©
© 15_] 14.90m - 15.00m: Greenish grey with laminated chocolate
- 2 brown bands. sw 15m SPT 15.00m - 18.00m: HCl test, strong reaction
[ T z 6,8//8, 10,20,
e ] 12 B -] -
@ 4 for 20mmN =
| 15.30m - 15.85m: Bluish grey, mottled yellowish brown and 50+
brown. Oxidised zone.
| 26 n
- ]
g E 100 | 83| o
T -4
REMARKS: Vater Le\‘lel Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 47mm and

vertical accuracy +/- 65mm.

2. A standpipe piezometer installed on 10/09/2025 with a screened interval between 4 to 7m bgl. One vibrating wire
piezometer BH2B_1135_PZ01 was installed at 7m bgl within the open standpipe on 16/09/2025, Serial No. 378266.
3. Shear Vane Serial No. 1378, calibration constant 1.383.

4. No shear vane was conducted at 3m due to presence of gravel within matrix.

DateTime
3/09/2025 5:00:00 pm
4/09/2025 7:56:00 am

Hole Depth (m) |Water Level (m)
14.40 0.00
| 14.40 | 0.50




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, 37 State Highway 1, Kaiwaka

BH2B_1135

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 47mm and
vertical accuracy +/- 65mm.

2. A standpipe piezometer installed on 10/09/2025 with a screened interval between 4 to 7m bgl. One vibrating wire
piezometer BH2B_1135_PZ01 was installed at 7m bgl within the open standpipe on 16/09/2025, Serial No. 378266.

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

4. No shear vane was conducted at 3m due to presence of gravel within matrix.

DateTi

8/09/2025 9:15:00 am

me Hole Depth (m)

19.88

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 3 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/09/2025 Logged: M. Zhang/J. Despoj
Method: Rotary Core Wireline Easting: 1727490.25mE, Date Completed: 10/09/2025 Input: M. Zhang/J. Despoj
Equipment: CAT 308 8 ton Digger Rig [Northing: 6004660.81mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 41.55m (NZVD2016) |Azimuth: N/A Verified:  A. George
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_ n [ =
X —~ €lo w o [ _ =) [
218 |E T|%0 |8 £| 88 |g|g|8]| &9 STRATIGRAPHY E2
w ,’_: . E|%o|© MATERIAL DESCRIPTION £ ak ¥ | |a é DEFECT DESCRIPTION 4x
Llulz g =19 8§ =9 |2|318| & ADDITIONAL NOTES =3
o ol |o =| Su . o 6o
EL£8CY Z
B [CONT] Slightly weathered, light bluish grey, banded
© dark grey, with occasional greenish grey and
g chocolate brown bands, pervasively sheared, 1001 8311 ©
© calcareous MUDSTONE; very weak. Shear fabric is
—1 25 A indistinct. 16.5m SPT
6,8//8, 8,8 15
|| 3 N=39 o | - | -
— 17_|
@
<} 100 | 100 | ©
T o o
Slightly weathered, light grey, grey, banded dark grey,
displaced bedding structure, sheared, intermixed
calcareous MUDSTONE (dark grey) and SILTSTONE
E O of 18_|] (light grey); very weak. Thinly laminated; shear fabric 100 [ 100 | 0O
~ F dips at 30-40°; closely spaced incipient joints 81‘:3;1//185":{5
2 throughout. aamsas ||
N= 50
18.38m - 18.50m: Carbonaceous laminae (2mm thick), very
L 23 7 closely spaced, sub-vertical orientation.
§ 100 | 100 | ©
-\ 18.77m - 18.82m: Calcitic clasts (65mm diameter). I'
19_| Slightly weathered, whitish grey, pervasively incipient
r fractured, silty LIMESTONE (IMPURE); weak. Breaks
g down to a sandy silt matrix and fine to medium gravel-
L £ sized clasts. 1001 100 f 0
19.30m - 19.50m: Unweathered, whitish grey, banded grey,
1L 22 1 sheared Silty LIMESTONE; very weak. (200mm). 19.5m SPT H
o 8,10/14, 16, :
7] 20 R :
N= 50 :
— : 19.92-2.20m: CZ, £0° dy fi
2] s Il 19.88m - 21.75m: Shear fabrio dips at 50-60" | w | o Coa,%%ugggﬁfeomﬂeﬁmées . 38879 Téatton
r Z | Slightly weathered, light grey with dark grey and :
green mottled, pervasively sheared, silty LIMESTONE
(IMPURE) - [MELANGE MATRIX]; very weak. Shear :
§ fabric dips at 50-60°. 100 [ 100 | o :
I 21 7] 20.60-20.68m: CZ, 60°, recovered as sandy fine
® i [/to coarse gravel
20.85-20.95m: CZ, 60°, recovered as sandy fine
H to coarse gravel
L 21_| : L/
- 21.00m - 21.15m: Pervasively sheared calcareous 21m SPT H
e SILTSTONE and MUDSTONE; greenish grey and brown. 5:6//12:7131 18, ol - .
a for 30mm N =
50+
| 20
21.75m - 22.50m: Shear fabric dips at 45-50°.
@
mEa 2 100 [ 100 | o
22.40m: 70mm LIMESTONE MELANGE BLOCK, weak.
L 19 ; ; " 22.5m SPT
22.50m - 24.00m: Intermixed with pervasively sheared 8.8/8.6 5 4
I SILTSTONE and MUDSTONE; bands of greenish grey and "UN=23 6 R R
%) reddish brown (20%).
o i 23_| 22.95m - 24.00m: Core swell (150mm)
[s2)
g [ 18 100 | 100 | ©
REMARKS: Vater Level Readings:

Water Level (m)

0.30




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 35
Location: Zone 3, 37 State Highway 1, Kaiwaka -

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

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 4 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/09/2025 Logged: M. Zhang/J. Despoj
Method: Rotary Core Wireline Easting: 1727490.25mE, Date Completed: 10/09/2025 Input: M. Zhang/J. Despoj
Equipment: CAT 308 8 ton Digger Rig [Northing: 6004660.81mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 41.55m (NZVD2016) |Azimuth: N/A Verified:  A. George

w -
_ n [ =
x 3 w =2 3 = [}
[« K= Q < P I S Q =
2lo|E I|Zo 5 c| B8 |E|E|E| 69 STRATIGRAPHY Rz
w ,’_: = ao |© MATERIAL DESCRIPTION £ a '5 ¥ | |a é DEFECT DESCRIPTION 4x
g g P & ‘% - 8 s 5 o ,‘;’ 8 g w ADDITIONAL NOTES :: 2
w
o o ) S o e Vo.na »Q
E£z8¢g =
F ] Slightly weathered, brownish grey, with bands of 24m SPT 24.00m - 25.20m: HCI test, moderate reaction on
v brown, reddish brown, and bluish grey, pervasivel 12, 1318, 16, e o, Strong reaction on
a 1 , » grey, p y 16 9% | - - calcareous Mudstone
] sheared, calcareous SILTSTONE and MUDSTONE; N= 50
N E very weak. Shear fabric dips at 60-70°. 24.38m - 25.50m: Core swell (200mm)
| 17 -
o ]
— ¢ 25_] 100 | 100 | ©
1 25.20m - 25.50m: Pervasively sheared SILTSTONE block. 25.20m - 25.50m: HCl test, no reaction
% 25.50m - 25.80m: Shear fabric dips at 20-30°. 25.5m SPT
= 9,14/115, 18,
o 4 17 100 | - -
[
4 for 65mm N =
— ] 50+
e 26_|
- F
(¢} 1 100 [ 100 | ©
I 4
1 26.40m - 27.00m: Core swell (650mm)
| 15 Slightly weathered, greyish brown, with bands of 26.45m - 27.00m: HCI test, strong reaction
® ] reddish brown, pervasively sheared, calcareous throughout
g 1 MUDSTONE; very weak; intermixed with minor bands || e |
1 of pervasively sheared, siltstone; bluish grey (10%).
— 27 L Shear fabric dips at 50-60°. A
+ - - - - 27.00m - 29.95m: HCl test, st ti
e 1 Slightly weathered, bluish grey, with bands of reddish 12?1’;‘,,?; Tzo, wl -1 .hrougT.om " st strong reaction
7] 1 brown, pervasively sheared, calcareous SILTSTONE 10
— 1 and MUDSTONE; very weak. Breaks down to a Silty for 30mm N = 27.33m - 28.50m: Core swell (350mm)
] fine gravel or a Gravelly silt. Shear fabric dips at 60- ’ o
L 14 1 70°.
4 27.63m - 27.93m: Shear fabric dips at 45-55°.
- ]
g 1 = 100 | 100 | ©
I 28_| 2 sw
- | z
_ 137 28.5m SPT
] 11, 14118, 20,
% 1 12 - -
4 for 40mm N =
1 50+
[se) 29
gL ] 100 | 100 | ©
I ]
1 29.22m - 30.00m: Core swell (520mm)
§ - 12 _ 29.50m - 29.95m: Shear fabric dips at 50-60°. 100 | 100 | o
—1 304 Slightly weathered, brownish grey and reddish brown, 30m SPT o om: HCl test, strong reaction
e pervasively sheared, calcareous MUDSTONE; very 13,16/21,23, [ 490 | - | - 30.00m - 30.32m: Core swell (50mm)
o ] weak; intermixed with lenses of pervasively sheared for 20r?1m N=
M | ] fine to coarse gravel-sized clasts of silty limestone 50+
c e " A and calcareous siltstone. Shear fabric dips at 45-55°. 100 {100 | O
i 1 30.57m - 31.50m: Core swell (270mm)
: 30.70m - 31.00m: Brecciated fabric, intermixed with fine to 30.70m - 31.00m: HCI test, moderate HCI reaction
] coarse gravel-sized calcareous siltstone clasts. on clasts In brecclated fabric
8 | 31 30.95m - 31.20m: Brecciated fabric, intermixed with fine to 100 | 100 | o
T 1 coarse gravel-sized, silty limestone clasts.
— 10T 31.5m SPT
o 14,20/27,23 [ o7 | - | -
™ 2 1 for 65mm N =
T e 1 50+
g ] 100 | 100 | © :
I :
REMARKS: Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
1. r(tj_oo:'dinatfs caf/tu(raes%lﬁing a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 47mm and 8/09/2025 4:00:00 pm 27.33 5.80
yoriica’ acouracy +- ' | 9/09/2025 10:20:00 am | 27.33 | 610

2. A standpipe piezometer installed on 10/09/2025 with a screened interval between 4 to 7m bgl. One vibrating wire
piezometer BH2B_1135_PZ01 was installed at 7m bgl within the open standpipe on 16/09/2025, Serial No. 378266.
3. Shear Vane Serial No. 1378, calibration constant 1.383.

4. No shear vane was conducted at 3m due to presence of gravel within matrix.




Client:
Project:
Location: Zone 3, 37 State Highway 1, Kaiwaka

New Zealand Transport Agency

Project Office

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

Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1135

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 5 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/09/2025 Logged: M. Zhang/J. Despoj
Method: Rotary Core Wireline Easting: 1727490.25mE, Date Completed: 10/09/2025 Input: M. Zhang/J. Despoj
Equipment: CAT 308 8 ton Digger Rig [Northing: 6004660.81mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 41.55m (NZVD2016) |Azimuth: N/A Verified:  A. George

w -
_ n [ =
X —~ €lo w o [ _ =) [
SIS |E 2|20 8 £| 88 |g|g|8]| &9 STRATIGRAPHY E2
w|E 4 |:'_: ao |© MATERIAL DESCRIPTION £ ak | |a é DEFECT DESCRIPTION 4x
S5lYlz & % - 2 8| =9 (2|88 & ADDITIONAL NOTES =3
o al® |o© 2| S o @
E22888 S
F ] Slightly weathered, bluish grey with bands of reddish : 32.00m - 33.80m: HCl test, strong reacion
] brown, calcareous SILTSTONE and MUDSTONE; 9
] very weak; intermixed with pervasively sheared, fine
- E to coarse gravel-sized clasts of silty limestone. Shear
2L 9 A fabric dips at 80-85°. 100 | 100 | ©
33_-
F | 33.00m - 33.38m: Shear fabric dips at 60-70°. 33m SPT
ol E 9,12//15, 15,
e 1 20 Bff -
] - N= 50
B ] £ | Slightly weathered, dark brownish grey, mottled grey | SV 33.38m - 34.82m: HCI test, no reaction throughout
© 8 ] and bands of reddish brown, pervasively sheared,
g ] SILTSTONE and MUDSTONE; very weak to || e |
] extremely weak. Breaks down to a Clayey SILT with
— 1 some gravel; fine to coarse, angular, siltstone gravel.
34_|
. I -4
e] E o [ 9o ff o
T -4
1 34.36m - 34.40m: Shear fabric dips at 30-40°.
2 -7 ] 34.5m SPT 34.50m - 34.82m: Core swell (105mm)
& 1 13,2021, 21, | 100 | - | -
] 1 8
4 for 15mmN =
] End Of Hole: 34.82m 50+
35_|
L 6 1
36_-
L 5 7
37|
L 4 7
38|
L 3 7
39_|
L 2 7
REMARKS: Vater Le\‘lel Readings:

vertical accuracy +/- 65mm.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 47mm and

2. A standpipe piezometer installed on 10/09/2025 with a screened interval between 4 to 7m bgl. One vibrating wire
piezometer BH2B_1135_PZ01 was installed at 7m bgl within the open standpipe on 16/09/2025, Serial No. 378266.
3. Shear Vane Serial No. 1378, calibration constant 1.383.

4. No shear vane was conducted at 3m due to presence of gravel within matrix.

DateTime

9/09/2025 4:45:00 pm

Hole Depth (m)
34.82

7.20

Water Level (m)




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1135
Photographed By: JD Date Photographed: 02/09/2025-10/09/2025

BH2B_1135 BOX001_Om-1.8m

BH2B_1135 BOX002_1.8m-4.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1135
Photographed By: JD Date Photographed: 02/09/2025-10/09/2025

BH2B_1135 BOX003_4.95m-7.95m

BH2B_1135 BOX004_7.95m-10.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1135
Photographed By: JD Date Photographed: 02/09/2025-10/09/2025

BH2B_1135 BOX005_10.95m-13.94m

BH2B_1135 BOX006_13.94m-16.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1135
Photographed By: JD Date Photographed: 02/09/2025-10/09/2025

BH2B_1135 BOX007_16.8m-19.3m

BH2B_1135 BOX008_19.3m-21.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1135
Photographed By: JD Date Photographed: 02/09/2025-10/09/2025

BH2B_1135 BOX009_21.95M-24.94m

BH2B_1135 BOX010_24.94m-26.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1135
Photographed By: JD Date Photographed: 02/09/2025-10/09/2025

BH2B_1135 BOX011 26.95m-29.4m

BH2B_1135 BOX012_29.4m-31.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1135
Photographed By: JD Date Photographed: 02/09/2025-10/09/2025

BH2B_1135 BOX013_31.5m-34.32m

BH2B_1135 BOX014 34.32m-34.82m



NZTRANSPORT Roads of National
o' AcERCY Significance

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

Project Office

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

Location: Zone 2, SH1 Shoulder Brynderwyns

Project Reference: Aurecon WSP JV

BH2B_1136

Sheet 1 of 7

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 11/11/2025 Logged: A. Pola/ J. Oliveira
Method: Rotary Core Wireline Easting: 1727785.95 Date completed: 21/11/2025 Input: A. Pola/ J. Oliveira
Equipment:  Techdrill 250 HD Northing: 6009471.75 Inclination: 90° Reviewed:  C. Parkes
Contractor:  Drill Force NZ Ltd Ground level: 148.01m (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
Q| = w5 z = =] F|lo|x E &
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
e 0.00m: Silty CLAY; orange brown. Stiff, moist, high plasticity.
i ] [FILL]
- - w 0.5m: ISHSV
L 4 166/84 kPa
= ] 100
- EXX 0.90m: Water encountered during hand auger
147 1 = 1.00m: Silty CLAY; orange brown mottled yellow brown. Firm, 12{/1‘321?,\; at 0.9m bg|
i 1o moist, high plasticity. Relict bedding with manganese oxide
B 73—_— staining. Minor rootlets. [RESIDUALLY WEATHERED
i — X GREYWACKE]
- T
N I 1.5m: ISHSV
L RS 121/42 kPa
E | 1.5m: SPT -
1,11
@ 1T 1,1,1,1
L 1 —= N=4
o 46 2
% - B 2.05m: CORE LOSS: (150mm) Assumed washed out 0
I 2.20m: Silty CLAY with minor gravel; orange brown mottled
I yellow brown. Very soft, saturated, high plasticity. Gravel is
B fine to medium angular moderately weathered SILTSTONE.
o F
(IJ L 100
- 2.65-3.65m: ...Firm, moist.
r RS
145 3m:ISHSV ~ ——f
L 148/66 kPa
E | 3m: SPT .
1,0/
@ | 1,0,1,1
—; N=3 3.45m: Reduced run length to increase
8 i P recovery in soft soils
Tl 1 3.65m: CORE LOSS: (150mm) Assumed washed out
- 1 —x— 3.75m: Silty CLAY; orange brown mottled yellow brown. Very
- Z—f— soft, saturated, high plasticity. RS
144 4 3.85-4.00m: ...Soft, moist. Minor subangular fine to coarse —
3t E ILTSTONE gravel. 3
Tl B 4.00m: CORE LOSS: (500mm) Assumed washed out
L 4 x .
o B | =% = |[4.50m: Silty CLAY; orange brown mottled red brown. Firm, 6’-?;" BHSY
- X moist, high plasticity. Streaks of white angular fine gravel and 4.5m: SPT
ST = clay. RS | 1,211 89
L 1 27 2,1,1,2
L 4+ N=6
o 143 5 X ¥ 4.95m: SILT with some clay and trace sand; red brown
(e N 4 X X% mottled light brown. Soft, moist to saturated. Minor highly 100
| 1% X X weathered GREYWACKE SILTSTONE gravels, that
o b 14X X breakdown between strong finger pressure to SILT. Sand,
g L I X X fine. [COMPLETELY WEATHERED GREYWACKE] 100
— =+ X % 5.25m: ...Firm, moist. Relict beds with streaks of manganese ——
gL Ix % % oxide staining. .
I L XX [
o L x x %
(:g L 4 XK 100
142 6 KK 6m:SPT  ——
| XX 1,0/
= X X X CW|1,1,1,1
& [ FRx N=4 100
Txxx
— X X E—
- _
g [ R XX 100
T X X —
M | X X X
agr TR X 100
| T % %
© 141 7 X %
o X X X
agr FXX 73|
L XX
- B 7.35m: CORE LOSS: (150mm) Core assumed washed out
T L4598 7.50m: SILT with some clay and minor sand and gravels; red 3517; SPT
= | I x % brown mottled light brown. Soft, moist. Minor highly 1: 1,1,2
%[ Fuw weathered GREYWACKE SILTSTONE gravels. Relict beds CW|N=5 100
B e % % with manganese oxide staining. Sand, fine.
1] —
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 90mm.

2. One vibrating wire piezometer was installed on 21/11/2025. BH2B_1136_PZ01 was installed at 20.95m bgl, Serial No. 378293.

3. AP logged from 0.0 to 19.82; JO logged from 19.82 to 54.0.
4. RQD, SCR and defect spacing were assessed ignoring Incipient Fractures with high tensile strength within Waipapa Group Greywacke. Incipient
Fractures with low tensile strength have been included in RQD, SCR and defect spacing assessment in accordance with logging guidance.

Shear Vane (ISHSV + IBHSV) Serial No. 3733, calibration constant 1.507.

DateTime
2025-11-11 13:19
2025-11-11 17:51
2025-11-12 07:30
2025-11-12 16:14
2025-11-13 07:00
2025-11-13 17:00
2025-11-14 07:55
2025-11-14 11:54

Hole Depth
1.00m
4.95m
4.95m
8.20m
8.20m
15.00m
15.45m
18.82m

Water Level
0.90mbg|
2.06mbgl
3.71mbgl
2.13mbgl
5.74mbgl
1.82mbgl
7.96mbgl
4.36mbgl




gﬂwspw Client: New Zealand Transport Agency
ASENSY Significance

Project: Northland Corridor, Alternative to Brynderwyn Hills

Project Offce Location: Zone 2, SH1 Shoulder Brynderwyns

Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOj ect Reference: Aurecon WSP JV

Central, Auckland 1010

BH2B_1136

Sheet 2 of 7

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started:

Method: Rotary Core Wireline Easting: 1727785.95 Date completed:

Equipment:  Techdrill 250 HD Northing: 6009471.75 Inclination:
Contractor:  Drill Force NZ Ltd Ground level: 148.01m (NZVD2016) | Azimuth:

11/11/2025
21/11/2025
90°
N/A

Logged:
Input:

Verified:

Reviewed:

A. Pola/ J. Oliveira
A. Pola/ J. Oliveira
C. Parkes
A. George

MATERIAL DESCRIPTION

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

RQD (%)

FRACTURE
LOG

MWS
Ccs
VCS
ECS

VWS
WS

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

INSTALLATION /
BACKFILL

3
<:
X
X
*
=]
]

- Txx 100

i Tx x x ) ) 100
o 1% x 8.65m: ...Seam of white weak gravels.

100

139 9 X X ?mOZ//SPT 1
I = 12,12
N=6 100

L H4X X X 100
o f£ XX 9.65m: ...Light brown mottled orange brown. Low plasticity. T

| HQ3 | SPT HQ3 | HQ3 | HQ3 |HQS

I cw
L13g 10—% % * 9.95m: ... Stiff.
r b 94

HQ3
x
X

<+ 1 1 10.5m: SPT [——
L B 1,2l

X X 3,3,3,6
N=15 100

SPT
X
X
X

11.31m: ... Very stiff
- = x x 79

HQ3

11.87m: CORE LOSS: (130mm) Core assumed washed out

136 1 12.00m: Clayey SILT with minor sand; red brown mottled light

Txx brown. Stiff, moist, low plasticity. Minor highly weathered
Ix x x GREYWACKE SILTSTONE gravels. Relict beds with
X X manganese oxide staining. Sand, fine.

WPR

12m: SPT —
1,

, 10
100

1w
o

zo
~N

2

X X X cw 100

| HQ3 | SPT

=135 13— ¢ 3¢ 12.95m: ...Soft

HQ3
x
X
3

13.20m: CORE LOSS: (300mm) Core assumed washed out

j ¢ X X 13.50m: Clayey SILT with minor sand and gravels; red brown ;355,7] SPT

bxx mottled light brown. Stiff, moist, low plasticity. Minor highly 6,8, 10, 12
i I % % weathered GREYWACKE SILTSTONE gravels. Relict beds N =36 100

NEY with manganese oxide staining. Sand, fine. ow

B b 14.28-14.33m: ...Zone of moderately weathered GREYWACKE
\$ILTSTONE4 Recovered as coarse angular gravel.

14.33m: CORE LOSS: (220mm) Core assumed washed out | |
r X X 14.55m: Clayey SILT with minor sand; red brown mottled light
r IX X X brown. Stiff, moist, low plasticity. Minor highly weathered 100
o T X X GREYWACKE SILTSTONE gravels. Relict beds with
manganese oxide staining. Sand, fine. 100

|HQ3|HQS|HQ3| SPT |
T
|-
x
X
I

FQ
3
%
X
X

133 15— » s 15m: SPT  ——

L 7 2,41
IS 2R 2 6,7,8,13

%Y cwW N=34 133

SPT

(2]
Gt IX X X
T

Remarks:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 90mm.

2. One vibrating wire piezometer was installed on 21/11/2025. BH2B_1136_PZ01 was installed at 20.95m bgl, Serial No. 378293.
3. AP logged from 0.0 to 19.82; JO logged from 19.82 to 54.0.

4. RQD, SCR and defect spacing were assessed ignoring Incipient Fractures with high tensile strength within Waipapa Group Greywacke. Incipient
Fractures with low tensile strength have been included in RQD, SCR and defect spacing assessment in accordance with logging guidance.

Shear Vane (ISHSV + IBHSV) Serial No. 3733, calibration constant 1.507.

Water Level Readings:

DateTime

2025-11-17 10:30
2025-11-17 16:30
2025-11-18 07:40
2025-11-19 08:46
2025-11-20 07:45
2025-11-20 16:25

Hole Depth
19.82m
27.00m
27.00m
37.50m
43.50m
54.00m

Water Level
12.67mbgl
3.47mbgl
11.29mbgl
11.06mbgl
12.23mbgl
4.56mbgl




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 B H2 B 1 1 36

Location: Zone 2, SH1 Shoulder Brynderwyns

Project Reference: Aurecon WSP JV

Shear Vane (ISHSV + IBHSV) Serial No. 3733, calibration constant 1.507.

Central, Auckland 1010 Sheet3of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 11/11/2025 Logged: A. Pola/ J. Oliveira
Method: Rotary Core Wireline Easting: 1727785.95 Date completed: 21/11/2025 Input: A. Pola/ J. Oliveira
Equipment:  Techdrill 250 HD Northing: 6009471.75 Inclination: 90° Reviewed:  C. Parkes
Contractor:  Drill Force NZ Ltd Ground level: 148.01m (NZVD2016) | Azimuth: N/A Verified: A. George

%) 2 -~
X = w g o 2 20 8
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 z = =] F|lo|x E &
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
= X X X —
- | =%
g | frxx 100
Tl XX A
— 7><X><><>< c;L CWI 6 sm:spT  |—|
L 3,4/
— X x 6,7,9,19
% B X X N =41 100
I X X X
© — 17 16.90m: Highly weathered, light grey and orange brown,
g [ GREYWACKE SILTSTONE. Very weak. Relict incipient
- R . 100 | 100 [ O
T | fractures, low tensile strength, very closely spaced.
— | Manganese oxide and iron oxide staining along relict joints.
B Core disintegrates under firm blow of hammer. [HIGHLY
B ] WEATHERED GREYWACKE]
o | N 17.25-17.55m: ...Clayey SILT, stiff
g L i HW 93 || 93 0
130 18— 18m: SPT
CF i 1,30
10, 15, 19 for
% . il 70mm £00
r b N =50+
- - 18.45m: Highly weathered, light grey and orange brown,
- B GREYWACKE SANDSTONE. Very weak. Incipient fractures
- E with low tensile strength, very closely spaced. Manganese
H E oxide and iron oxide staining along incipient fracture surfaces.
Core disintegrates under firm blow of hammer and during
T | handling. 100 | 100 [ O
o
=
~ L i
— — 19.5m: SPTC
oL i 12,121/
5 i 22, 23, 5 for 0
n [ 20mm
T T HW [ N =50+
o F i
[l = 7 100 | 100 | 100
T | ]
1127 21— 21m; SPTC
ol ] 15, 20// 0
w | 50 for 60mm
i 21.20m: Moderately weathered, light grey and light brown, N =50+
i | GREYWACKE SANDSTONE. Weak. Pervasive incipient
B B fractures with low tensile strength, very closely spaced. Iron
B oxide staining along incipient fracture surfaces. Core MW
i 1 disintegrates under firm blow of hammer and during handling.
[MODERATELY WEATHERED GREYWACKE]
100 | 81| 81
21.90m: Moderately weathered, light grey and light brown, L] X o e
GREYWACKE SILTSTONE. Weak. Pervasive incipient 22.00m: JT, 40°, P1, Sand infill 1-2mm.
© | fractures with low tensile strength, very closely spaced with
i truncating trends generally at 15-20° and 60-80°. Iron oxide
B ] staining along incipient fracture surfaces. Core disintegrates
B ; under firm blow of hammer and during handling.
j i E 1 22.55m: CZ, 70°, PI, crushed quartz and in-situ
i | = rock infill 17mm.
B 1 MW
125 237 23.00-23.47m: ...Very fine sandstone, transition from siltstone. T 23.00m: VE, 80-85, highly weathered quartz
- R vein up to 5mm wide.
gr 1 100 | 100 | 100
Z | i
; ; 3.73m: Moderately weathered, grey and brown,
| | i GREYWACKE SANDSTONE. Weak. Pervasive incipient
| i fractures with low tensile strength, very closely spaced with . X
® I 1 truncating trends generally at 15-20° and 60-80°. Iron oxide T 23.73m: JT, 35°, PI, FeO Cg 3mm wide.
| i staining along incipient fracture surfaces. Core disintegrates | MW
under firm blow of hammer and during handling.
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 90mm.
2. One vibrating wire piezometer was installed on 21/11/2025. BH2B_1136_PZ01 was installed at 20.95m bgl, Serial No. 378293.
3. AP logged from 0.0 to 19.82; JO logged from 19.82 to 54.0.
4. RQD, SCR and defect spacing were assessed ignoring Incipient Fractures with high tensile strength within Waipapa Group Greywacke. Incipient
Fractures with low tensile strength have been included in RQD, SCR and defect spacing assessment in accordance with logging guidance.

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 36
Project Offce Location: Zone 2, SH1 Shoulder Brynderwyns —
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet4 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 11/11/2025 Logged: A. Pola/ J. Oliveira
Method: Rotary Core Wireline Easting: 1727785.95 Date completed: 21/11/2025 Input: A. Pola/ J. Oliveira
Equipment:  Techdrill 250 HD Northing: 6009471.75 Inclination: 90° Reviewed:  C. Parkes
Contractor:  Drill Force NZ Ltd Ground level: 148.01m (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 o =] o BT %)
= * I‘éwgwg”’ e
S2S0654
TZ4
St b 10| 58 | s 24.72m: JT, 45°, PI, FeO and MnO Vn.
£l i
;123 25— . ) 24.98-25.19m: JT, 60°-80°, Un, sand and clay
I 25.00-25.32m: ...Rock recovered mainly as fine to coarse sand infill 1-2mm.
* I qeee- and fine to coarse gravel amongst high density of steep and 25.05m: JT, 60°, Pl, FeO Sn and crushed in-
I 1 subvertical truncating incipient fractures. situ rock infill 1-3mm.
122 26—
o |
— 2 [ | 100 | 80|| 80
| J 26.37-26.62m: SZ, 70°, PI. crushed quartz and
L - in-situ rock (breccia) infill 30mm. Crushed infill
| i comprises mix of clay, sand and fine gravel up
L 4 to 6mm.
| i 26.70m: JT, 75-80°, P, clay Cg up to 2mm
wide.
27.15-27.78m: ...Light grey and light brown.
=3 o) : :
Tl e | 100 | 40 | [25
Tr 27.80-28.10m: ...Rock recovered as fine to coarse sand and
E fine to coarse gravel within crush zone. MW 27.97-28.10m: CZ, 75-80°, P, sand and gravel
= infill (breccia?). Sand is fine to coarse and
| i gravel is fine to coarse in-situ rock.
+ 1.0 28.35-28.50m: ...Rock recovered as fine to coarse sand and 28'35'.26.3'50"‘: CZ, 60°, P, crushed in situ rock
009c L comprising fine to coarse gravel.
—1 R fine to coarse gravel within crush zone. e
: : 28.65m: CZ, 80° to subvertical, Un, crushed in-
i | situ rock (breccia) infill up to 20mm wide.
EEE 28.92m: VE, 80° to subvertical, Un (Irregular),
quartz vein up to 8mm wide. Strong weathering
— halo.
8 - b 100 | & 57 29.21-29.56m: SZ, 80°, PI, crushed in-situ rock
ITr b infill 26mm wide. Branching out along margins
L 4 of shear zone.
29.71-29.90m: ...Zone very fractured, very low tensile strength
of incipient fractures. Rock recovered as fine to coarse angular
gravel. -
= L ] L[| | 30.45m: JT, 80-85°, Un, FeO and Mn 2mm.
o | |
g ] 100 | 77|| 67
i | 30.80m: ...Light grey and light brown.
17 314 30.97m: JT, 50°, PI, FeO Cg 1mm.
I ] 31.10-31.40m: ...Rock recovered as fine to coarse angular
: | gravel.
j i 31.58m: JT, 5°, Un, FeO Sn, clay Vn.
§ : : 31.74m: JT, 60°, PI, FeO Cg up to 2mm.
[N | i
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 90mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 21/11/2025. BH2B_1136_PZ01 was installed at 20.95m bgl, Serial No. 378293.
3. AP logged from 0.0 to 19.82; JO logged from 19.82 to 54.0.
4. RQD, SCR and defect spacing were assessed ignoring Incipient Fractures with high tensile strength within Waipapa Group Greywacke. Incipient
Fractures with low tensile strength have been included in RQD, SCR and defect spacing assessment in accordance with logging guidance.
Shear Vane (ISHSV + IBHSV) Serial No. 3733, calibration constant 1.507.
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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 Shoulder Brynderwyns
Project Reference: Aurecon WSP JV
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Shear Vane (ISHSV + IBHSV) Serial No. 3733, calibration constant 1.507.

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 11/11/2025 Logged: A. Pola/ J. Oliveira
Method: Rotary Core Wireline Easting: 1727785.95 Date completed: 21/11/2025 Input: A. Pola/ J. Oliveira
Equipment:  Techdrill 250 HD Northing: 6009471.75 Inclination: 90° Reviewed:  C. Parkes
Contractor:  Drill Force NZ Ltd Ground level: 148.01m (NZVD2016) | Azimuth: N/A Verified: A. George
o W =
X = w g s (P 2o 8
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%
Llulz |z~ |k < =9 o|lo|g | & ADDITIONAL NOTES P
= O =z @© < Elo|x [ ]
o o ] o BT 7]
= 202,380 z
S2S0654
o
I ] 100 | 77| | 77
5 L i
Tl o oo 32.53m: ...Brown with trace light brown and light grey patches. gi‘?m: JT, 60°, PI, sand and clay infill up to
115 33— )
- 1 33.20m: JT, 20°, PI, sand and clay infill 1-2mm.
o~ - b 33.30m: CZ, 60°, Un, crushed in-situ rock infill
- | i up to 20mm. 2
L - 33.39-33.55m: FZ(?), multiple truncating sets of [
H E s subvertical and shallow joints. i
3r i g Mw 103 | 80| | 80
L i
114 34—
- 1 34.40m: VE, 20°, PI, quartz vein 25mm wide.
T 1 F— 34.47m: SZ, 40°, PI, crushed in situ rock
- B (breccia) comprising sand and clay infill up to
— o E 14mm wide.
. 35.14m: JT, 30°, PI, clay Vn.
g | 97 | B3 | B3 35.22m: VE, 15°, PI, quartz vein 6mm wide.
B I 35.43m: Highly weathered, grey and light brown, BRECCIA. N ffgﬁﬁﬁ'ﬁss"l}iFtTig'n’§e°°ia recovered as soil
| i N Extremely weak. Mainly matrix supported locally clast P :
| i A A % supported where coarser fractions are in contact. HW
| 1A A [GREYWACKE FAULT BRECCIA] | |
T Recovered as: SILT with some clay, some sand and some ]
gravel; grey and light brown. Stiff, moist, low plasticity. Sand L
is fine to coarse. Gravel is fine to coarse angular in-situ rock
nd quartz. — 36.16m: JT, 40°, PI, FeO and Mn Sn.
| i 35.85m: Moderately weathered, grey and brown,
| i GREYWACKE SANDSTONE. Weak. Pervasive incipient
| n fractures with low tensile strength, very closely spaced with
| i truncating trends generally at 15-20° and 60-80°. Iron oxide
- ] staining along incipient fracture surfaces. Core disintegrates
<3 | under firm blow of hammer and during handling. 100 | 85| 85
Tr [MODERATELY WEATHERED GREYWACKE]
36.95m: SZ, 80°, P, crushed and/or elongated
quartz and in-situ rock infill, up to 4mm wide.
| 37.00m: Sz, 70°, PI, crushed sand and clay
i | infill up to 6mm wide.
L 4 H 37.39m: SZ, 65°, P, crushed sand and clay
— — — infill up to 9mm wide.
E 37.84-38.12m: ...Zone very fractured, very low tensile strength |\
= |of incipient fractures.
gt |
21 1 100173 | 69 38.30m: CZ, 40°, P, crushed in situ rock
+ E brecci isi d and clay infill up t
| n 38.41-39.10m: ...Zone of: Slightly weathered, light grey, (zsrﬁ]r;‘slsv)iggmprlmng sandand ciay infif up o
| i GREYWACKE SANDSTONE. Weak to moderately strong. 38.46-39 Sém' Pervasive incipient fractures
i | Pervasive incipient fractures with low tensile strength, very with low tensile strength, very closely spaced
<« | i closely spaced with truncating trends generally at 15-20° and with truncating trends génera"y at 15-20° and
- | i 60-80°. Iron oxide staining along incipient fracture surfaces. 60-80°. Iron oxide staining along incipient
1109 39— g;rr]z”dr:zllntegrates under firm blow of hammer and during fracture surfaces.
I ] 39.10m: ...Light grey and light brown. Weak to moderately
i | strong.
o I i
g .
T B
I ] 100 | 6 0
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 90mm.
2. One vibrating wire piezometer was installed on 21/11/2025. BH2B_1136_PZ01 was installed at 20.95m bgl, Serial No. 378293.
3. AP logged from 0.0 to 19.82; JO logged from 19.82 to 54.0.
4. RQD, SCR and defect spacing were assessed ignoring Incipient Fractures with high tensile strength within Waipapa Group Greywacke. Incipient
Fractures with low tensile strength have been included in RQD, SCR and defect spacing assessment in accordance with logging guidance.

DateTime Hole Depth Water Level
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BH2B_1136

Shear Vane (ISHSV + IBHSV) Serial No. 3733, calibration constant 1.507.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 90mm.
2. One vibrating wire piezometer was installed on 21/11/2025. BH2B_1136_PZ01 was installed at 20.95m bgl, Serial No. 378293.

3. AP logged from 0.0 to 19.82; JO logged from 19.82 to 54.0.
4. RQD, SCR and defect spacing were assessed ignoring Incipient Fractures with high tensile strength within Waipapa Group Greywacke. Incipient
Fractures with low tensile strength have been included in RQD, SCR and defect spacing assessment in accordance with logging guidance.

DateTime Hole Depth

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 11/11/2025 Logged: A. Pola/ J. Oliveira
Method: Rotary Core Wireline Easting: 1727785.95 Date completed: 21/11/2025 Input: A. Pola/ J. Oliveira
Equipment:  Techdrill 250 HD Northing: 6009471.75 Inclination: 90° Reviewed:  C. Parkes
Contractor:  Drill Force NZ Ltd Ground level: 148.01m (NZVD2016) | Azimuth: N/A Verified: A. George
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el 40.00-42.30m: ...Bedding evident within rockmass, alternating
o | | light brown and greyish brown layers generally between 15-70
| & +mm thick.
L i
107 41—
ol |
g 100 | 96 | 96
L i
i ] E Mw
© L i =
- L 4 EEE 41.78m: CZ(?), 15-20°, Un, fine to medium
L 4 gravel infill up to 20mm(?) wide.
1106 42—
- 1 42.10m: JT, 20°, Un, Ro, FeO and Mn Sn.
- R 42.20-42.75m: Pervasive incipient fractures
L 4 with low tensile strength, very closely spaced
- B with truncating trends generally at 15-20° and
- — 60-80°. Iron oxide staining along incipient
L E fracture surfaces.
™ L 4
[¢] 103 | 58 | 49
L i
] i 43.20m: Slightly weathered, light grey, GREYWACKE
i ] SANDSTONE/SILTSTONE. Weak to moderately strong.
B B Pervasive incipient fractures with low tensile strength, very L]
B | closely spaced with truncating trends generally at 15-20° and 43.55-46.40m: Pervasive incipient fractures
B 60° to subvertical. Iron oxide staining along incipient fracture with low tensile strength, very closely spaced
B 1 surfaces. Core disintegrates under firm blow of hammer and with truncating trends generally at 15-20° and
B during handling. [SLIGHTLY WEATHERED GREYWACKE] 60-80°. Iron oxide staining along incipient
B 1 43.55-46.40m: ...Zone very fractured, very low tensile strength fracture surfaces.
104 44— of incipient fractures.
™ L 4
[¢] 97 0 0
L i
el [ ]
i ] g sSwW
I =
45.10m: JT, 20°, PI, Ro, FeO Sn and well
o 1 defined weathering halo up to 8mm wide.
o[ ]
gl ] 100 0 | ©
L i 45.88m: JT, 60-70°, Un, FeO Sn. Sigmoidal
L 102 46— habit with truncating branches.
- B /46.40m: Moderately weathered, brown and light brown,
L E —— GREYWACKE SANDSTONE/SILTSTONE. Weak to —
— — moderately strong. Pervasive incipient fractures with low =
L B tensile strength, very closely spaced with truncating trends
L 4 E generally at 15-20° and 60-80°. Iron oxide staining along MW
L 4 =< | incipient fracture surfaces. Core disintegrates under firm blow
L 4 of hammer and during handling. [MODERATELY 46.88m: JT, 50°, Un, Ro, FeO Sn. Joint
~ 101 47 WEATHERED GREYWACKE] positioned at center of truncating fractures at
- L 4 ——"47.08m: Slightly weathered, grey and light grey, — similar dip.
o L i GREYWACKE SANDSTONE/SILTSTONE. Weak to 47.08-48.30m: Pervasive incipient fractures
g | | moderately strong. Pervasive incipient fractures with low 100 | 39 | 39 with low tensile strength, very closely spaced
| i tensile strength, very closely spaced with truncating trends with truncating trends generally at 15-20° and
| N O | generally at 15-20° and 50-70°. Iron oxide staining along 50-70° to subvertical. Iron oxide staining along
I | % incipient fracture surfaces. Core disintegrates under firm blow | SW incipient fracture surfaces.
| i of hammer and during handling. [SLIGHTLY WEATHERED
| | GREYWACKE]
| i 47.85-48.30m: ...Zone very fractured, very low tensile strength
of incipient fractures.
Remarks: Water Level Readings:

Water Level
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 11/11/2025 Logged: A. Pola/ J. Oliveira
Method: Rotary Core Wireline Easting: 1727785.95 Date completed: 21/11/2025 Input: A. Pola/ J. Oliveira
Equipment:  Techdrill 250 HD Northing: 6009471.75 Inclination: 90° Reviewed:  C. Parkes
Contractor:  Drill Force NZ Ltd Ground level: 148.01m (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%
z TN o g “lE £ =2 °olgl1gl ™ ADDITIONAL NOTES 22
o a 5 8 HE 0@
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t00 —
~ I I 48.34-48.80m: FT, 50-65°, PI. Well defined
B e weathering halo along fault zone between
B N 48.5m to 48.62m. Breccia comprising crushed
o [ 1. ... in-situ rock (Sandy SILT) up to 30mm wide.
— G [ R 100 | B1 | B1 Sheared/elongated in-situ rock immediately
Tr 1000 underlying breccia up to 41mm wide.
l g9 49— . ...
r 1742 sw
I I
R N 49.50m: ...Pervasive deformed/sheared quartz veins. ]
I I 49.86-50.21m: FT, 50-60°, PI. Well defined
los 50— e weathering halo along fault zone at 50.15m.
® | i Breccia comprising crushed in-situ rock (Sandy
o - SILT) up to 15mm wide.
gl . . 103 | 58 | 58
Il 555 c
; 1= = 50.40m: Slightly weathered; light brown and grey; BRECCIA;
) AL weak to moderately strong; angular to subangular clasts of
i 14 A fine GREYWACKE SANDSTONE and subordinate
I 1aa GREYWACKE SILTSTONE; chaotic breccia fabric with
B A A potential disrupted sedimentary textures locally preserved;
i ] closely to very closely spaced truncating incipient fractures at . L
97 5171 A A 15-20° and 50-70° with low to moderate tensile strength; M 51.00-54.05m: Pervasive incipient fractures
I 1A A fractures and vein surfaces locally stained with FeO. with low tensile strength, very closely spa;lced
- B A A [GREYWACKE FAULT BRECCIA] with truncating ltrends.glenerally a't 1.5".20 and
H E 50-70°. Iron oxide staining along incipient
| - 1A A fracture surfaces.
- 14 A
3 I 14 A
£l 1A A o7 | 37 | [27
L 148 A
F9%6 52— A A
i 14 AN
B 7 o SwW
| i ANWAY =
L 148 A
I 4a A H
i 14 A
(2 L 4
- | | ANWAY
B 18 & 52.93m: JT, 35°, PI, Ro, FeO Sn.
95 63— A A
i 14 A
™ L 4
g i 1A A 100 | B2 | |28
L 148 A
- 1 A A
r 14 A
i 1A A
L 1A A
| [—T9 54 & A
- R Terminated at 54.05 m. Target depth.
93 55—
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 90mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 21/11/2025. BH2B_1136_PZ01 was installed at 20.95m bgl, Serial No. 378293.
3. AP logged from 0.0 to 19.82; JO logged from 19.82 to 54.0.
4. RQD, SCR and defect spacing were assessed ignoring Incipient Fractures with high tensile strength within Waipapa Group Greywacke. Incipient
Fractures with low tensile strength have been included in RQD, SCR and defect spacing assessment in accordance with logging guidance.
Shear Vane (ISHSV + IBHSV) Serial No. 3733, calibration constant 1.507.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1136
Photographed By: AP Date Photographed: 10/11/2025-19/11/2025

BH2B_1136_BOX001_Om-3m

BH2B_1136_BOX002_3m-6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1136
Photographed By: AP Date Photographed: 10/11/2025-19/11/2025

BH2B_1136_BOX003_6m-9m

BH2B_1136_BOX004_9m-12m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1136
Photographed By: AP Date Photographed: 10/11/2025-19/11/2025

BH2B_1136_BOX005_12m-15m

BH2B_1136_BOX006_15m-18m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1136
Photographed By: AP Date Photographed: 10/11/2025-19/11/2025

BH2B_1136_BOX007_18m-20.84m

BH2B_1136_BOX008_20.84m-23.53m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1136
Photographed By: AP Date Photographed: 10/11/2025-19/11/2025

BH2B_1136_BOX009_23.53m-26.27m

BH2B_1136_BOX010_26.27m-29.11m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1136
Photographed By: AP Date Photographed: 10/11/2025-19/11/2025

BH2B_1136_BOX011 29.11m-31.79m

BH2B_1136_BOX012_31.79m-34.72m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1136
Photographed By: AP Date Photographed: 10/11/2025-19/11/2025

BH2B_1136_BOX013_34.72m-37.6m

BH2B_1136_BOX014 37.6m-40.27m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1136
Photographed By: AP Date Photographed: 10/11/2025-19/11/2025

BH2B_1136_BOX015_40.27m-43.2m

BH2B_1136_BOX016_43.2m-46.03m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1136
Photographed By: AP Date Photographed: 10/11/2025-19/11/2025

BH2B_1136_BOX017_46.03m-48.73m

BH2B_1136_BOX018_48.73m-51.37m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1136
Photographed By: AP Date Photographed: 10/11/2025-19/11/2025

BH2B_1136_BOX019_51.37m-54.05m



NZ TRANS O RT Roads of National
OGEN 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 37

Location: Zone 2, 4245 State Highway 1, Waipu

Project Reference: Aurecon WSP JV

Central, Auckland 1010 Sheet 1 of 9
- K N C Whitten /B
BOREHOLE INFORMATION CO-ORDINATES: NzZTM2000 Date started: 29/09/2025 Logged: Griffiths
Method: Rotary Core Wireline Easting: 1727923.49 Date completed: 07/10/2025 Input: C. Whitten
Equipment: Hanjin/D&B 10 Northing: 6010263.26 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  McMillan Drilling (NI) Ltd Ground level: 83.7985m (NZVD2016) | Azimuth: N/A Verified: A. George
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S2S0654
| | 'tg 0.00m: Clayey SILT with minor sand and trace rootlets; dark 0.00-13.00m: HWT casing installed due to hole h;x
| e brown. Moist; soft; low plasticity; sand is fine [TOPSOIL]. — collapse. "
| il 0.15m: Silty CLAY with trace sand; brownish orange. Moist;
| T firm; high plasticity; sand is fine [COLLUVIUM
| | (UNDIFFERENTIATED)].
i T 0.30m: ...Mottled light grey.
<t
T Lgs 100
: 1.00m: ...Very stiff; with trace rootlets. 1?2:/15351?,\;
- [ 1.50m: ...Light grey mottled orange. 1'2513:{7%2?/
E | 1.5m: SPT o1
0,0/
@ |-go 1,1,1,1
L N=
: 2.00m: ...Orange mottled light grey.
| 2.10m: ...With minor rootlets.
S 2.40-2.45m: ...Minor sand. 81
I
: 2.60m: ...Banded orange and light grey.
| g1 2.70m: ...Light grey mottled orange.
. 3m: IBHSV  —H
| 3.00m: ...Stiff. RS | 63/9 kPa
E | 3m: SPT .
o, 1/
Kl 1,0,1,1
_7 N=3 S
F 3.45m: ...Clayey SILT.
-80 )
o F 3.80m: ...Firm; orange mottled grey.
[« 100
Tl 4.00m: ...Stiff; light grey mottled orange.
o~ f—t 4.5m: IBHSV
L 94/44 kPa
< + 4= U:4.50 m
ooy 0
S 79
— 5m: SPT
L 0,1/
el 1,2,1,2 .
[ N=6
: 5.50m: ...Trace clasts of sandstone, angular to sub-angular, up
152} to 15 mm, extremely weak.
agr 100
T |78
6m: SPT E—
F S 6.05m: Sandy SILT with minor clay; light grey streaked dark 0, 0//
E o <X brown and orange; remnant fabric. Moist; soft; low plasticity; ;(31 031’ 2 89
o 7X'>'<>%>'<>.< sand is fine to medium.
- Q400 6.20m: ...Light brownish grey.
— ® X : ! —
r I RV 6.45m: ...Greenish orange and grey.
I Txx
B X%
77 T X Ccw
@I KX
o % L T 100
r KX
L 4 : X ><
- 1K XK
: iXXXXX 7.50m: Clayey SILT with minor sand and gravel; grey mottled g.%r;;: SPT
= L e greyish brown; remnant fabric. Moist; firm; high plasticity; 2: 1,2,2
[ |76 T sand is fine to medium; gravel is medium to coarse, angular |CW|N=7 100
¢ 5 to sub-angular, extremely weak, Sandstone, with brown
1| 1Y% staining on faces. [BASAL LANDSLIDE DEBRIS] —
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 56.5mm and vertical accuracy +/- 82.5mm.

2. Two vibrating wire piezometers were installed on 07/10/2025. BH2B_1137_PZ01 was installed at 22.5m bgl, Serial No. 378320. BH2B_1137_PZ02 was installed at 59m bg|, Serial No. P252806.
3.F ising head testing 1 with data logger at borehole depth 25.60m on 30/09/2025. Second falling/rising head testing undertaken with data logger at borehole depth 70m on 06/10/2025.

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

in barrel hand shear vane.

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

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

DateTime

2025-09-29 17:00
2025-09-30 07:47
2025-09-30 17:00
2025-10-01 08:40
2025-10-01 17:00
2025-10-02 07:45
2025-10-02 16:40
2025-10-03 07:30

Hole Depth Water Level

9.45m 0.10mbgl
9.45m 2.12mbgl
25.60m 3.25mbgl
25.60m 5.47mbg|
40.50m 1.95mbgl
40.50m 6.65mbg|
55.50m 3.90mbgl

55.50m 18.81mbgl




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
Location: Zone 2, 4245 State Highway 1, Waipu
Project Reference: Aurecon WSP JV

BH2B_1137

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 +/- 56.5mm and vertical accuracy +/- 82.5mm.
2. Two vibrating wire piezometers were installed on 07/10/2025. BH2B_1137_PZ01 was installed at 22.5m bgl, Serial No. 378320. BH2B_1137_PZ02 was installed at 59m bgl, Serial No. P252806.

3. Falling/rising head testing undertaken with data logger at borehole depth 25.60m on 30/09/2025. Second falling/rising head testing undertaken with data logger at borehole depth 70m on 06/10/2025.
4. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.

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

Central, Auckland 1010 Sheet 2 of 9
. . R C-Whitten /B
BOREHOLE INFORMATION CO-ORDINATES: NzZTM2000 Date started: 29/09/2025 Logged: Griffiths
Method: Rotary Core Wireline Easting: 1727923.49 Date completed: 07/10/2025 Input: C. Whitten
Equipment: Hanjin/D&B 10 Northing: 6010263.26 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  McMillan Drilling (NI) Ltd Ground level: 83.7985m (NZVD2016) | Azimuth: N/A Verified: A. George
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j 8.30m: ...Minor clay; grey and light grey.
- § | 8.40m: ...Greenish grey. 100
i 8 8.60m: ...Some clay and minor sand. cwW
T75 8.80m: ...Some gravel.
| 9.00-9.15m: ...Silty fine to coarse SAND; greenish brown. glmU:”SPT
= L . 2,9,19,20
e 9.15m: ...Sandy SILT for 40mm 100
I 9.30m: ....Dark brown. ——{ N =50+
—1 B 9.35m: Highly weathered; light greenish grey streaked ——
| ] brownish orange; GREYWACKE SANDSTONE. Very weak to
o | | weak; recovered as fine to coarse GRAVEL with some sand;
g T | gravel is angular, moderately weathered, weak; sand is fine to 100
] S | coarse [HIGHLY WEATHERED WAIPAPA TERRANE HW
I ] GREYWACKE].
B 10 9.45-9.50m: ...Recovered as sandy SILT.
8 - 4
I 1 10.25m: 10.25-10.5 m: CORELOSS (250 mm), wash out at
- T 1 end of run.
< ot - i . 10.5m: SPTC
l—{ 10.50-10.60m: ...No recovery - solid cone SF_’T. i 50 for 65mmy/ —2 10.60-17.45m: Fault Zone
| i 10.60m: Moderately weathered; grey; brecciated fine grained N =50+ : : !
GREYWACKE SANDSTONE. Weak; indistinctly bedded;
73 E e " )
o | | fractured; very closely spaced joints, stained brownish
<} orange. Recovered as fine to coarse GRAVEL with some 9% || 11 0
T 11— . - . i
sand; gravel is angular, moderately weathered, weak; sand is
i ] fine to coarse. [MODERATELY WEATHERED GREYWACKE]
I ] 11.30-11.50m: ...CORELOSS (200 mm), wash out in highly I
| B fractured zone.
o | i 11.50-11.85m: ...Bluish grey; weak to moderately strong;
g | | fragmented; recovered as fine to coarse GRAVEL, angular to 71 | [26 ||17
T s sub-angular.
2] a MW
F R = [11.85m: ...Dark bluish grey; highly fractured; closely spaced, 11.90m: JT, 25°, Ro, PI, Sn FeO
= weak joints, stained brownish orange. 12m: SPTC
5el 6, 44 for 0 [
I i 40mm//
- J N =50+
- 1 12.40m: JT, 65°, Ro, Un, Sn FeO
5o S — 12.41m: JT, 80°, Ro, Un, Sn FeO
gt . 100 45 (128 12.45-12.50m: JT, 80-90°, Ro, Un, Sn FeO
3 E 12.65-12.75m: ...Brecciated GREYWACKE SANDSTONE, 12.60m: JT, 55°, Ro, PI, Sn FeO
71 E very weak crackle breccia (clast supported) recovered as fine 12.65m: JT, 50°, Ro, PI, Sn FeO
3 to coarse GRAVEL - disintegrated on handling. 12.85m: JT, 45°, Ro, PI, Sn FeO
+ 12.80m: ...Bluish ttled bi ish . 0
i i M- ...BLiIsh grey motlled brownish grey. 13.05m: JT, 30°, Sm, PI, Sn FeO
o | i 13.10m: Slightly weathered; bluish grey; fine grained . o
gr 1 GREYWACKE SANDSTONE. Weak to moderately strong; 100 | 55 | p5 13.20-13.30m: JT, 75°, Sm, PI, Sn FeO
© | | indistinctly bedded; very closely spaced joints, stained 13.35m: JT, 30°, Sm, PI, Sn FeO
| i brownish orange. [SLIGHTLY WEATHERED GREYWACKE]
| i 13.50-13.70m: ...Recovered as medium to coarse GRAVEL,
8 | | angular; occasional greenish grey mineralisation (chlorite?). | s 13.68-13.80m: JI, 65°, Ro, PI, Cg quartz
T
70 i
T 1 13.85-13.90m: ...Recovered as sandy fine to coarse GRAVEL. . o
- 14— 13.90m: ...Moderately strong; jointing typically 20-30° and 13.95m: JT, 70°, PI, Sn FeO
- B 45-60°; closely spaced, stained brown; some veining (quartz
F R and chlorite?). 14.20m: JT, 35°, Ro, PI, Sn FeO
= B 14.22m: JT, 20°, Ro, Un, Sn FeO
« E X . . 14.40m: JT, 10°, Ro, Un, Sn FeO
% | B E ;{4(.;10?}; ...Closely spaced incipient fractures, moderate tensile W 100 | 95 | 84 14.45m: VE x3, 10-20°, Un, quartz and
L , = gth- chlorite?, 2-15 mm
o g 14.65-14.80m: VE, 70-90°, Un, quartz, 2-5 mm
— 69 B 14.80-14.95m: JT, 70°, Un, Sn FeO
r E 14.80m: JT set x2, 20°, Ro, Un, Sn FeO
i 15T 15.00-15.20m: ...Recovered as fine to coarse GRAVEL - ;;1£§(;15.00m: JT, 857, Sm, Un, Sn Feo and Vn
| | disintegrated during drilling and handling. i o
15.20m: ...Closely to very closely spaced, incipient fractures, 15.20m: JT 70; Un, Sn FeO
- 1 moderate to high tensile strength 15.30m: JT, 307, Un, Sn FeO
© g E . 15.31m: JT, 70°, Un, Sn FeO
- - 100 | 81|( 76 - . o
Tl | 15.50-15.60m: ...Fault dipping 60°; crumbles to fine, angular 1228 1223”‘ \F/E Bg YGT)IYQ%T Feon d
| | gravel under firm blow of hammer; pervasive incipient fractures . I't- 5.25m. Xz, 00907, quartz an
| ss ] and veining infilled with light greenish grey mineral (chlorite or zeolite, 5-25 mm
| | zeolite?). 15.85m: JT, 15°, Ro, Un, Sn FeO
19 ] 15.60-16.00m: ...Pervasive veining, quartz, <1-25 mm thick. .
Remarks: Water Level Readings:

DateTime Hole Depth Water Level
2025-10-03 14:00 60.00m 13.10mbgl
2025-10-06 10:00 60.00m 16.20mbgl
2025-10-06 17:15 70.00m 14.00mbgl
2025-10-07 07:40 70.00m 15.40mbgl
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N ,
gL | LR (5 16.25m: JT, 40°, Ro, Un, Sn FeO ’
| | 16.30m: ...Moderately fractured; strong; steeply dipping joints; 16.30-16.50m: JT, 85-90°, Sm, PI, Sn MnO with [®
| B trace pyrite mineralisation; dark brownish orange and black pyrite ”
| j staining along joints.
16.50m: ...Pervasive veining, quartz, zeolite and chlorite?
i T sSW
© 67 g 16.80m: JT, 70-90°, Ro, Un, Sn FeO and MnO
F 1 with pyrite
L 17
™ + B
gt | 100 | 84| 69
| | 17.25-17.45m: JT, 60-90°, Ro, Un, Sn FeO and
F 1 17.35m: ...Slightly fractured; closely spaced, moderately strong MnO with pyrite
= - to strong incipient joints; closely to moderately widely spaced,
| - E eak to moderately strong joints, stained dark brownish
- E range; some veining, quartz.
6 4 17.45m: Slightly weathered; bluish grey; fine grained
- 4 GREYWACKE SANDSTONE. Strong. Moderately widely . .
L 18] spaced joints 5-60°. Pervasive laminated to thin i 17'95’“: JT,15° Un, Sn FeO
L ] anastomosing veins of quartz and zeolite (microfaulted/ 18.00m: JT, 25°, Un, Sn FeO
- E folded). Closely spaced incipient fractures with high tensile 18.20-18.35m: JT, 60°, Ro, PI, healed
- E strength. sandstone

o I _

l<H" i 100 | 94 | 81

T - 4

Tes ] 18.85-18.95m: VE, 20°, PI, quartz, 30 mm
| 19-] 18.85m: JT, 15°, Ro, St, Sn FeO
~ | | 18.90m: JT, 30°, Ro, PI, Sn FeO
| | 18.95m: JT, 40°, Ro, PI, Sn FeO
L il 19.35m: JT, 5°, Ro, Un, Sn FeO
| B 19.40-19.45m: VE x2, 20-25°, PI, quartz, 8-20
mm

@ | ] N - 19.65-19.80m: JT, 75°, Ro, Un, Sn FeO

g+ B 19.65m: ...Very closely spaced incipient fractures with high 100 | 85(| 6 N . o e

T g | > |tensile strength. 19.75m: JT, 50°, Ro, Un, Sn FeO

I 1 s 19.95m: JT, 30°, Ro, PI, Sn FeO
| 20.05m: JT, 70°, Ro, PI, Sn FeO
o [ b 20.40m: JT, 60°, Ro, PI, Sn FeO
Lo m 100 | 84| 76 20.50-20.70m: JT, 75-80°, Ro, Un, Sn FeO
T i SwW
r b 20.70m: JT, 30°, Ro, Un, Sn FeO
] 20.85m: JT, 40°, PI, Cn
| | 20.90m: JT, 50°, Un, Cn
| | 21.00-21.40m: ...Occasional veining.
= b 21.30m: JT, 60°, Sm, PI, Cn
i ] 21.55-21.70m: JT, 70°, Un, Sn FeO
o | | 21.60m: ...Very closely spaced joints, very weak. Persistent 21.67-22.50m: JT, 80-90°, Ro, Un, Sn FeO
g L2 | sub-vertical joint from 21.67 to 22.5m. 100 | 40 | B2
| i 21.85m: JT, 55°, Sm, PI, Sn FeO
@ 3 22— 22.00-22.18m: JT, 70°, Ro, Un, Sn FeO
r b 22.10-22.50m: JT, 85-90°, Ro, Un, Sn FeO
r b 22.20-23.25m: VE x2, 20-35°, Un, quartz,
- 4 <5-20 mm
: i 22.50-24.00m: ...Moderately widely spaced joints. Closely ]
| | spaced incipient fractures; with high tensile strength.
| 61 i
3 23— 23.00-23.15m: JT, 75°, Ro, PI, Sn FeO
- I ) 23.13m: JT, 50°, Ro, PI, Cn
g B ] 100 | 69 | &
1 L i 3.70m: Fault Zone - Slightly weathered; bluish grey;
L n brecciated GREYWACKE SANDSTONE. Moderately strong.
| i Recovered as coarse angular gravel/closely to very closely
o L, iii | et ook sso0 deprg hear i zeote
60 E g ic diopi o
| i & incipient fractures. Silt infilling localised breccia. Sw shear fabric dipping 60
= | [GREYWACKE FAULT ZONE]
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 56.5mm and vertical accuracy +/- 82.5mm. DateTime Hole Depth Water Level
2. Two vibrating wire piezometers were installed on 07/10/2025. BH2B_1137_PZ01 was installed at 22.5m bgl, Serial No. 378320. BH2B_1137_PZ02 was installed at 59m bgl, Serial No. P252806.
3. Falling/rising head testing undertaken with data logger at borehole depth 25.60m on 30/09/2025. Second falling/rising head testing undertaken with data logger at borehole depth 70m on 06/10/2025.
4. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.
5. Incipient joints ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone).
Shear Vane (IBHSV + ISHSV) Serial No. 3303, calibration constant 1.569.
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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 +/- 56.5mm and vertical accuracy +/- 82.5mm.
2. Two vibrating wire piezometers were installed on 07/10/2025. BH2B_1137_PZ01 was installed at 22.5m bgl, Serial No. 378320. BH2B_1137_PZ02 was installed at 59m bgl, Serial No. P252806.

3. Falling/rising head testing undertaken with data logger at borehole depth 25.60m on 30/09/2025. Second falling/rising head testing undertaken with data logger at borehole depth 70m on 06/10/2025.
4. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.

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

DateTime Hole Depth
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| i 24.00m: JT, 50°, Sm, PI, Vn zeolite
| ] 24.05m: JT, 65°, PI
= b 24.30m: JT, 50°, Un, Vn zeolite
- 1 24.35m: JT, 60°, PI, Vn zeolite
§ : ] 100l 68 [ 45 24.50m: JT, 65°, PI, Sn FeO
59 B 24.80-24.90m: VE, 10-20°, PI, quartz, 80-100
3 E mm
- 25— N 24.95m: JT, 75°, Ro, PI, Vn zeolite
(2] w
—F 4 % SW —
§ | i 100 | 75| | sb 25.25-25.35m: JT, 60°, Sm, PI, Cg zeolite
5 I ] 25.40-25.50m: ...Crush Zone; recovered as fine to medium igﬁgfsr-gsg:wci:tﬁnﬁiérri?:\;:irlfd as fine to
I ] GRAVEL with some sand and minor clay. Well graded; gravel 100 | 0 0 9 YIsit.
| ] is angular, sand is fine to coarse.
o |Lss | 25.50-25.90m: ...Recovered as cobbly fine to coarse GRAVEL;
gl | angular. 100 | 54 | &
T | 26 25.90m: ...Greenish grey; brownish orange staining along 25.95m: JT, 70°, Ro, PI, Vn zeolite
| joints. . o
| i 26.10-26.20m: ...Recovered as fine to coarse GRAVEL, 26.10m: JT, 60°, Ro, P, Sn FeO
| 1 Mangular to sub-angular.
| | 26.20m: Unweathered, dark grey, fine grained GREYWACKE
o | B SANDSTONE. Strong; moderately widely spaced primary
[e] joints commonly 60-75°, occasionally orthogonal; pervasive 100 | 76| | 6:
Tr ] veining, quartz; disseminated pyrite mineralisation within 26.65m: JT, 55°, Ro, PI, Vn zeolite
B 1 veins and rock mass; micro-faulted veining. Closely spaced BER 26.70m: VE x3, 30-45°, Un, quartz, 2-10 mm
57 1000 incipient fractures with high tensile strength.
i 1. ... [UNWEATHERED GREYWACKE]
T 27.00-28.50m: ...Closely spaced jointing.
| | 27.15m: JT, 20°, PI, Cn
| | 27.18m: JT, 20°, Un, Sn FeO
| ] 27.30m: JT, 12°, Sm, Un, Cn with pyrite
| a 27.40-27.45m: JT, 75°, PI
o | ] 27.43m: JT, 10°, Sm, PI, Sn FeO
- ™ L 4
g s ] 100 | 95 | 85
| i 27.85-28.15m: DB?, 80°, Ro, separated along
| JIVE
i ] 28.50m: ...Incipient fractures, commonly planar, with
| | occasional pyrite mineralisation.
55 i
L > "
— - - 4 ; U
agr T 100 | 100 | 100
I i
: : 29.65m: JT, 60°, Sm, PI, Vn zeolite with pyrite
54 i
L i 29.87-29.93m: VE, 10-30°, Un, quartz
F 30— 29.95m: ...Very strong; distinct foliation/ fabric dipping 40-55°; H
: : micro-faulted incipient fractures. 30.15m: VE, 40-55°, P, quartz, 50 mm
| i 30.25-30.85m: JT, 85-90°, Un, healed quartz
| | and brecciated sandstone, 2-4 mm
Wl i
ar b 100 | 100 | 100
T |53 i
L 31—
- 1 31.40m: VE, 45°, Un, quartz, 5-15 mm
I ] 31.50m: ...Rare pyrite veneer along incipient fractures, <1 mm,
o L | micro-faulted.
g 52 E
Remarks: Water Level Readings:

Water Level
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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 +/- 56.5mm and vertical accuracy +/- 82.5mm.

2. Two vibrating wire piezometers were installed on 07/10/2025. BH2B_1137_PZ01 was installed at 22.5m bgl, Serial No. 378320. BH2B_1137_PZ02 was installed at 59m bgl, Serial No. P252806.

3. Falling/rising head testing 1 with data logger at borehole depth 25.60m on 30/09/2025. Second falling/rising head testing undertaken with data logger at borehole depth 70m on 06/10/2025.
4. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.

5. Incipient joints ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone).
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 29/09/2025 Logged: Griffiths
Method: Rotary Core Wireline Easting: 1727923.49 Date completed: 07/10/2025 Input: C. Whitten
Equipment: Hanjin/D&B 10 Northing: 6010263.26 Inclination: Reviewed:  B. O'Loughlin
Contractor:  McMillan Drilling (NI) Ltd Ground level: 83.7985m (NZVD2016) | Azimuth: Verified: A. George
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B i 100 | 100 | 100
o I |
gt -
T L 4
F R 32.70-32.90m: VE x8, 40-70°, Un, quartz, 1-5
51 g mm
i 33t 33.00-34.50m: ...Occasional zeolite veins.
™ L |
g i 100 | 100 | 100 33.73-33.93m: JT set x2, 70°, Sm, Pl healed
I 50 E siltstone with pyrite
L 34—
F R 34.60-34.90m: JT set x5, 40-60°, PI
| 49 g
L 35—
o | il
g 100 | 100 | 100
gL |
PR 35.75m: JT set x2, 65°, Ro, Pl, Vn zeolite
L | > R . I
1 Z {36.00m: ...Foliation fabric dipping 30-40°. uw 36.00-57.00m: JT setx7, 60", PI, occasional Vi
- B 36.05-36.25m: VE, 20-70°, Un, quartz, 120 mm
© - 4 36.10m: JT, 50°, PI, Cn
Lol T 100 {100 | 100 36.80-36.88m: VE, 40°, Un, quartz, 80 mm
Ll i 37.45m: JT, 60°, PI, Cn
| i 37.50-38.40m: JT set x12, 70°, PI, Cn,
| | occasional pyrite mineralisation
46 |
— - 1 37.90-38.15m: JT/micro fault?, 75°, Un-PI,
F 38— healed siltstone, offset vein by 25 mm, 2 mm
F 1 wide
[so = |
g 100 | 97 | 93
L |
L ] 38.45m: JT, 60°, Sm, PI, Cn
45 |
S 30 38.95m: JT, 60°, Sm, PI, Cn
| j 39.00m: ...Foliation/ fabric dipping 50-60°.
- 7 39.30-39.50m: JT set x2, 70°, Ro, PI, Cn
w F |
g -
T L 4
L ae 1 100 | 80|| 80
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




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 2, 4245 State Highway 1, Waipu
Project Reference: Aurecon WSP JV

BH2B_1137

Central, Auckland 1010 Sheet 6 of 9
- K N C Whitten /B
BOREHOLE INFORMATION CO-ORDINATES: NzZTM2000 Date started: 29/09/2025 Logged: Griffiths
Method: Rotary Core Wireline Easting: 1727923.49 Date completed: 07/10/2025 Input: C. Whitten
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® : ] 40.10-40.50m: ...Drilling induced core damage (catcher 40.10-40.50m: Drilling Breaks
b el | installed incorrectly); recovered as cobbly fine to coarse,
T i GRAVEL, angular.
| | 40.50-41.10m: ...Foliation/ fabric approximately 30-50°. 40.60-40.90m: JT set x3, 60°, PI, Cn
43 i
L 41—
r 1 41.10-41.45m: VE x8, 25-45°, Un, quartz, 2-25
o | i mm
Is] 100 | 100 | 100
I+ R 41.15-42.40m: JT set x7, 60°, Pl, Cn
o g 41.20m: VE, 40-45°, Un, quartz, 5-20 mm
= — 41.40-41.60m: JT, 75°, Un
42 i
oL 42— - ) . N
| ] 42.00m: ...Foliation/ fabric approximately 50-60°.
™ L 4
e} 42.70-43.00m: ...Pervasive veining, orientated at 15-40°, 100 | 94 || 87
I 41 e . . ] N
| i quartz with trace pyrite mineralisation.
L 43—
| ] 43.50m: ...Incipient fractures with moderate to high tensile 43.57m: VE, 55°, Un, quartz, 10-20 mm
| | strength, oriented 40-50° and 60-75°; foliation/ fabric . Y
|40 1 approximately 50-70°, cross cut by persistent veining 43.70-44.00m: JT x4, 60-70°, PI, Cn
| orientated at 10-60°; micro-faulting and folding.
b =)
r a uw
L =
@ L 4
gL 1 oy || | ey 44.25m: JT set x2, 25-30°, P, healed quartz
r 1 44.60-44.85m: JT, 70°, Ro, PI, Cn
-39 i
© 1
r 1 45.10-46.85m: JT set x10, 65-70°, PI-Un, Cn
8 L :
€ Lss | 100 | 100 | 100
L 46—
- R 46.55m: ...Moderately widely spaced jointing.
37 i
o 474 . . . . 46.95-47.25m: ...Pervasive incipient fractures, with occasional
- L zeolite coating. Moderate to high tensile strength. X "
et 1 47.05-47 15m: ...Crush Zone 47.15m: 50mm CZ, fine silty angular gravel
- % = R0 0o 47.25m: ...Very closely spaced incipient fractures. 100 | 98 | 97
= - 47.48m: VE, 25-30°, Un, quartz, 120 mm
[ as ] 47.70-47.80m: ...Brecciated; Greywacke clasts 2-20mm. [T 47-7Om: VE, 10-20° Un, quartz, 10-20 mm
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 56.5mm and vertical accuracy +/- 82.5mm.
2. Two vibrating wire piezometers were installed on 07/10/2025. BH2B_1137_PZ01 was installed at 22.5m bgl, Serial No. 378320. BH2B_1137_PZ02 was installed at 59m bgl, Serial No. P252806.
i 1 with data logger at borehole depth 25.60m on 30/09/2025. Second falling/rising head testing undertaken with data logger at borehole depth 70m on 06/10/2025.

3.F ising head testing

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

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

DateTime Hole Depth Water Level
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I @
- 1 48.40m: JT set x7, 20-30°, Ro, PI
r b 48.70m: JT, 70°, Un, Ro, 3mm, silt infill
~| o bas i
% I i 100 | 100 | 100 48.86m: VE, 70°, quartz, 10 mm
L 49
F R 49.10m: VE x3, 40°, Un, quartz, 10-25 mm
| ] 49.60m: ...Pervasive veining, 1-2 mm, quartz.
Fa4 g uw 49.80m: JT, 40°, P, healed siltstone
L 50
r b 50.10-50.50m: JT x4, 45-65°, Ro, Un
ol 1
[¢] 100 | 100 | 100
I+ i
: i 50.50m: ...Well developed veining, foliation/ fabric dipping 50.50-51.10m: JT, 80°, Ro, Un, Vn zeolite
| | 45-55°. 50.65-50.90m: DB x5, 35-45°, Ro, Un
33 i
© 3 51— . .. -
§ i ] 100 | 78l | 75 51.45-51.60m: JT, 85°, Ro, Un, Vn zeolite
L i ’ . _60°
F R 51.65m: Crush zone, recovered as fine to coarse, angular g;ﬁisasr%s?;n'vsrazcykisb?eocycif(\;?i:r? r:lf i:zlce::zsih
32 E GRAVEL with some fine to coarse sand and minor clay. olished s%rfgces
— E [GREYWACKE FAULT ZONE] p :
- E 51.75-52.50m: ...Fault zone; brecciated; highly fractured
o [ o |GREYWACKE SILTSTONE, recovered as fine to medium uw
g | g = angular gravel within dark grey silt/ clay matrix. Polished 100 | 42 2
L i surfaces.
i ] 52.50m: Unweathered, dark grey, fine grained GREYWACKE ggcsag_lggaﬁ/r?\zd;ﬁte; ﬁti 45r_i?e5 P,
| ] SANDSTONE. Strong; moderately widely spaced primary 24
|34 | joints commonly 60-75°, occasionally orthogonal; pervasive
| veining, quartz; disseminated pyrite mineralisation within
| veins and rock mass; micro-faulted veining. Closely spaced
incipient fractures with high tensile strength.
- i ] [UNWEATHERED GREYWACKE] o . JT 60°. Pl heal i
% B 1 100 | 100 | 100 53.20-53.30m: JT, 60°, P, healed, siltstone
- — 53.50-53.90m: JT, 85°, Un, Vn pyrite, <1 mm
30 i
@ L i
— 54— X R o uw o
| | 54.00m: ...Fabric dipping 10-20°. 54.05m: JT set x2, 20°, PI, healed quartz?
L i o
| i % 54.25m: VE, 20-35°, Un, quartz, 15-30 mm
: i 54.50m: ...Faint grey and dark grey banding, 10 mm thick. X o .
ol 1 Closely spaced joints. 54.60m: JT, 50°, P, silt infil
% 29 R 54.75m: ...Fabric approximately 50-70°. 100 | 100 | 100
L 55— 55.00m: JT set x3, 40°, Ro, Un
i ] 55.10m: ...Fabric dipping 40-45°.
[ ] 55.50m: Unweathered; dark grey; GREYWACKE 55.50m: JT set x2, 70°, Ro, Un
< o | i SANDSTONE/SILTSTONE. Strong to very strong. Indistinctly
a |8 ] bedded; closely spaced joints. Incipient fractures with high uw
T | | tensile strength. Prehnite and quartz veining.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 56.5mm and vertical accuracy +/- 82.5mm. DateTime Hole Depth Water Level
2. Two vibrating wire piezometers were installed on 07/10/2025. BH2B_1137_PZ01 was installed at 22.5m bgl, Serial No. 378320. BH2B_1137_PZ02 was installed at 59m bgl, Serial No. P252806.
3. Falling/rising head testing undertaken with data logger at borehole depth 25.60m on 30/09/2025. Second falling/rising head testing undertaken with data logger at borehole depth 70m on 06/10/2025.
4.ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.
5. Incipient joints ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone).
Shear Vane (IBHSV + ISHSV) Serial No. 3303, calibration constant 1.569.




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 37
Project Offce Location: Zone 2, 4245 State Highway 1, Waipu —_—
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 8 of 9
- K N C Whitten /B
BOREHOLE INFORMATION CO-ORDINATES: NzZTM2000 Date started: 29/09/2025 Logged: Griffiths
Method: Rotary Core Wireline Easting: 1727923.49 Date completed: 07/10/2025 Input: C. Whitten
Equipment: Hanjin/D&B 10 Northing: 6010263.26 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  McMillan Drilling (NI) Ltd Ground level: 83.7985m (NZVD2016) | Azimuth: N/A Verified: A. George
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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%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
Q| = w5 z = =] F|l®|x E &
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
3 b 56.10m: JT set x3, 30°, Ro, PI
- R 100| o7 | o7 56.15-56.22m: CZ, 30°, fine gravel and silt
- g 56.20-56.80m: JI set x3, 70-80°, Ro, Un, Cn
o [ B with pyrite
g r B 56.50m: JT set x3, 70°, Ro, Un
o7 i
— 57— . .
| | 57.00m: ...Fabric approximately 15°.
o]
o L 4 o uw
~ L J =
o I i
a | i 100 | 100 | 100
T s —
| i 57.80m: ...Fabric approximately 45°.
L 58—
i | . -40°
| B 58.40m: Unweathered; light grey; fine grained GREYWACKE ic?;gesg:omér’:zrya:\s/gll‘r?\iyr\reizcl)i;z:ﬁ:iI?scc?:t?nto
SANDSTONE. Strong to very strong. Indistinctly bedded; rse, ang 9 ’ N 9.
- B N A LT polished surfaces and shear fabric
| | highly fractured; very closely spaced jointing; polished
8 | o5 1 fracture surfaces and shear fabric dipping 30-40° ’ o | da
£l i [GREYWACKE FAULT ZONE]. v &
L 59—
R ] o
B 1 o uw
ot J S
gt B 100 8 | B1
T - 4
S 24 B
i ] 60.40m: Unweathered grey GREYWACKE SANDSTONE.
8 | ] Strong. Closely spaced joints, ubiquitous incipient fractures 100l s s 60.56m: JT, 40°, Ro, Un
| i and veins with high tensile strength. Fabric dipping 10-40°
[UNWEATHERED GREYWACKE]. . o . .
23 ] 60.40m: ...Intact; pervasive strong incipient fracturing/veining 60.80-61.00m: JT, 80°, Ro, Un, with pyrite
i (quartz and prehnite), fabric dipping 10-40°; joints widely
: ] spaced, steeply to very steeply inclined.
o [ |
a 100 | 0O 0
| _
2o i
L 62—
i b =]
L i % uw
o [ R 62.30-62.45m: JT, 70°, Ro, PI, with pyrite
I<H" i 100 | 46 | 46
T
~ L _
N L 4
| i 62.65m: JT, 50° Ro, Un, with pyrite
| o4 i 62.75m: JT, 50°, Ro, Un, with pyrite
L 63
: ] 63.10m: ...Widely spaced joints. Closely spaced drilling breaks
| | along incipient fractures with weak to moderate tensile
| ] strength.
™ + -
<]
£l i
20 i
= | i 63.87m: ...Intense veining/mineralisation (quartz and prehnite). 100 | 100 | 100
« High tensile strength.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 56.5mm and vertical accuracy +/- 82.5mm. DateTime Hole Depth Water Level
2. Two vibrating wire piezometers were installed on 07/10/2025. BH2B_1137_PZ01 was installed at 22.5m bgl, Serial No. 378320. BH2B_1137_PZ02 was installed at 59m bgl, Serial No. P252806.
3. Falling/rising head testing undertaken with data logger at borehole depth 25.60m on 30/09/2025. Second falling/rising head testing undertaken with data logger at borehole depth 70m on 06/10/2025.
4.ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.
5. Incipient joints ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone).
Shear Vane (IBHSV + ISHSV) Serial No. 3303, calibration constant 1.569.
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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 37

Location: Zone 2, 4245 State Highway 1, Waipu
Project Reference: Aurecon WSP JV

3.F ising head testing

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 +/- 56.5mm and vertical accuracy +/- 82.5mm.
2. Two vibrating wire piezometers were installed on 07/10/2025. BH2B_1137_PZ01 was installed at 22.5m bgl, Serial No. 378320. BH2B_1137_PZ02 was installed at 59m bg|, Serial No. P252806.

1 with data logger at borehole depth 25.60m on 30/09/2025. Second falling/rising head testing undertaken with data logger at borehole depth 70m on 06/10/2025.
4. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.

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

Central, Auckland 1010 Sheet 9 of 9
BOREHOLE INFORMATION CO-ORDINATES:  NZTM2000 Date started:  29/09/2025 Logged: E-r i}’f‘i’t’;‘fg” B
Method: Rotary Core Wireline Easting: 1727923.49 Date completed: 07/10/2025 Input: C. Whitten
Equipment: Hanjin/D&B 10 Northing: 6010263.26 Inclination: 90° Reviewed:  B. O'Loughlin
Contractor:  McMillan Drilling (NI) Ltd Ground level: 83.7985m (NZVD2016) | Azimuth: N/A Verified: A. George

%) 2 -~
x = w a 3 (2 20 g
o =] ~| ~| ~ =4 (o]
218 |«e Elg o |8 5 2R SIERBEIEE STRATIGRAPHY g
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o al|© = 3 % w '(7) o
= * I‘éwgmw”’ Z
228393
| i 64.00m: ...Fabric approximately 10-20°.
o I i
g - B
T L 4
10 i
L 65—
O 4
Q gl ] 100 | 100 | 100
Tm : 65.80m: ...Fabric approximately 30-40°.
L 66—
: i 66.50m: ...Light grey to light bluish grey.
— . F |
g 17 g 100 | 100 | 100
T
I 67: | E uw
L | =
;16 : 67.75m: VE, 70°, St, quartz, 5-10 mm
| L
N
o L 4
g 100 | 100 | 100
gL i
15 i
- R 69.30m: JT set x3, 70°, Ro, PI, Cn
o I i
— ot B 100 | 100 | 100
T - 4
© L i
N 14 1 69.80m: JT, 80°, Ro, Un
70 -
| | Terminated at 70.00 m. Target depth.
L 13 |
L 714
Lo |
Remarks: Water Level Readings:

DateTime

Hole Depth Water Level




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1137
Photographed By: BTG, CW Date Photographed: 29/09/2025-06/10/2025

BH2B_1137_BOX001_0m-3m

BH2B_1137_BOX002_3m-6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1137
Photographed By: BTG, CW Date Photographed: 29/09/2025-06/10/2025

BH2B_1137_BOX003_6m-9m

BH2B_1137_BOX004_9m-12m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1137
Photographed By: BTG, CW Date Photographed: 29/09/2025-06/10/2025

BH2B_1137_BOX005_12m-14.8m

BH2B_1137_BOX006_14.8m-17.65m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1137
Photographed By: BTG, CW Date Photographed: 29/09/2025-06/10/2025

BH2B_1137_BOX007_17.65m-20.5m

BH2B_1137_BOX008_20.5m-23.4m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1137
Photographed By: BTG, CW Date Photographed: 29/09/2025-06/10/2025

BH2B_1137_BOX009_23.4m-26.1m

BH2B_1137_BOX010_26.1m-29.1m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1137
Photographed By: BTG, CW Date Photographed: 29/09/2025-06/10/2025

BH2B_1137_BOX011_29.1m-32.1m

BH2B_1137_BOX012_32.1m-34.75m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1137
Photographed By: BTG, CW Date Photographed: 29/09/2025-06/10/2025

BH2B_1137_BOX013_34.75m-37.9m

BH2B_1137_BOX014_37.9m-40.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1137
Photographed By: BTG, CW Date Photographed: 29/09/2025-06/10/2025

BH2B_1137_BOX015_40.5m-43.5m

BH2B_1137_BOX016_43.5m-46.55m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1137
Photographed By: BTG, CW Date Photographed: 29/09/2025-06/10/2025

BH2B_1137_BOX017_46.55m-49.6m

BH2B_1137_BOX018_49.6m-52.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1137
Photographed By: BTG, CW Date Photographed: 29/09/2025-06/10/2025

BH2B_1137 BOX019_52.5m-55.3m

BH2B_1137_B0OX020_55.3m-58.4m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1137
Photographed By: BTG, CW Date Photographed: 29/09/2025-06/10/2025

BH2B_1137_BOX021_58.4m-61.2m

BH2B_1137_BOX022_61.2m-63.87m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1137
Photographed By: BTG, CW Date Photographed: 29/09/2025-06/10/2025

BH2B_1137_BOX023_63.87m-66.68m

BH2B_1137_BOX024_66.68m-69.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1137
Photographed By: BTG, CW Date Photographed: 29/09/2025-06/10/2025

BH2B_1137_BOX025_69.5m-70m



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: 4245 State Highway 1, Waipu

BH2B_1139

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical
laccuracy +/- 80mm.

2. A standpipe was installed on 18/09/2025 with a screened interval between 9.5 to 15.5m bgl. One vibrating wire piezometer
BH2B_1139_PZ01 was installed at 15.0m bgl, within the open standpipe on 16/10/2025, Serial No. 378277.

3. Falling/rising head testing undertaken with data logger at borehole depth 21.64m on 12 to 14/09/2025. Second Falling/rising
head testing undertaken with data logger at borehole depth 33.15m on 16/09/2025.
4. Shear Vane Serial No. DR4938, calibration constant 1.486

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 10/09/2025 Logged: C. Mariscal/D. Bake
Method: Rotary Core Wireline Easting: 1727951.88mE, Date Completed: 18/09/2025 Input: D. Baker
Equipment: Hanjin / D&B 10 Northing: 6010816.85mN, Inclination: 90 Reviewed: B. Simons
Contractor: McMillan Drilling Ltd Ground level: 56.87m (NZVD2016) [Azimuth: N/A Verified:  A. George
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w|E|S E|%0|© MATERIAL DESCRIPTION £ ak ¥ | |a é DEFECT DESCRIPTION 4x
Llulz g =19 8§ =9 |2|318| & ADDITIONAL NOTES =3
° al|® |o =| 3F o, @
E£28¢0 S
o | Organic silty CLAY with some rootlets; dark brown. 0.00m - 18.00m: HWT casing installed
h Firm to stiff, moist, high plasticity. [TOPSOIL]. ~  [J.....
| CLAY; yellowish brown mottled orange. Firm to very
stiff, moist, high plasticity [OLDER (PLEISTOCENE)
ALLUVIUM]. 05m SV
BH SV
; 124/65kPa 100]| o 0
| 56
1
1m SV
BH SV
186/104kPa
- 1.30m: Yellowish brown spotted light brown to white.
T CLAY; brownish orange mottled light brown and light 15';"3?7
N grey. Very stiff, moist, high plasticity; MnO and FeO 133568kPa | 100 | o | o
7] 55 staining. 15m SPT
L 1,122,273
I 2 N=9
@
g 100 0 | 0
I
2.50m - 3.00m: Push tube sample. 25m SV
BH SV
3 3015kPa |40 | o | o
!
3
3.00m: Firm. 3m SPT
= 1,1/1,1,2,1
o N=5 100 0| o
2]
| 53
@
g 4 00| 0 | o
= o 4.00m: Brownish red-orange striated black; relict laminated RS
= sub-horizontal bedding, MnO and FeO staining.
4.50m: Stiff. 45m SPT
— 1,0//1,0,1,1
~ | o N=3 100 0o | 0
Do s 45m sV
B CB sV
| 5 77/21kPa
w I
<} 00| 0 | 0
I
| 51
6
6.00m: Greenish light brown and orange. Stiff. 6m SPT
= 0,1/1,1,1,1
o N=4 100 o 0
@ 6m SV
B CcB sV
CLAY:; greenish light brown and orange mottled black. 80/18kPa
Stiff, moist, high plasticity.
| 50
@
g 7 00| 0 | 0
I
7.50m - 8.00m: Push tube sample.
3 100] o | o
2 [ 49
REMARKS: Vater Level Readings:

DateTime

Hole Depth (m) |Water Level (m)




Client: New Zealand Transport Agency

Location: 4245 State Highway 1, Waipu

Project:  Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1139

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical
laccuracy +/- 80mm.

2. A standpipe was installed on 18/09/2025 with a screened interval between 9.5 to 15.5m bgl. One vibrating wire piezometer
BH2B_1139_PZ01 was installed at 15.0m bgl, within the open standpipe on 16/10/2025, Serial No. 378277.

3. Falling/rising head testing undertaken with data logger at borehole depth 21.64m on 12 to 14/09/2025. Second Falling/rising
head testing undertaken with data logger at borehole depth 33.15m on 16/09/2025.

4. Shear Vane Serial No. DR4938, calibration constant 1.486

DateTime Hole Depth (m)
10/09/2025 4:40:00 pm 12.95
11/09/2025 8:10:00 am | 12.95 |

Project Offi
Level 17, Aon Centre, 212]968%10';65 Street West, Auckland .

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 10/09/2025 Logged: C. Mariscal/D. Bake
Method: Rotary Core Wireline Easting: 1727951.88mE, Date Completed: 18/09/2025 Input: D. Baker
Equipment: Hanjin / D&B 10 Northing: 6010816.85mN, Inclination: 90 Reviewed: B. Simons
Contractor: McMillan Drilling Ltd Ground level: 56.87m (NZVD2016) [Azimuth: N/A Verified:  A. George
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w|E = ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
S5lYlz & % - 2 5| =29 |2[(3|8| & ADDITIONAL NOTES =3
o al® |o 2| Su ., o
= 28888 z
i Sandy CLAY; greenish light brown and orange . m SP'Z 5
I ] mottled black. Stiff, moist, high plasticity; sand, fine; N= %0' 100l o o
2] 1 relict thinly bedded, sub-vertical bedding.
. ]
[¢] 1 100 0 0
I 4
- L 48 ]
I 9_
9m SPT
- 4 1,2/11,3 3 4
Iy ] N=11 100] 0o | o
K 1 amsv
I ] CB SV
— i 71/27kPa
[ ] L 47
. ]
[¢] 10, 100 0 0
T
: 10.10m - 10.20m: Striated black and grey banding.
CLAY; yellowish brown to orange mottled black. Stiff, 21g-//53m35§T5
= moist, high plasticity. N2t [100] o | o
DI 46 10.5m SV
B CB SV
— 11 741 24kPa
< |l o [
e] gl o | o
I
| 45
N 11.85m - 12.00m: CORE LOSS (150mm). Fines assumed
— 12 F washed out. RS
12.00m - 12.50m: Push tube sample.
% 100] 0o | o
12.50m: Very stiff. 12.5m SPT
= 3,3//4,3,6,7
o N=20 100 0o | 0
K 44 12.5m SV
B CBsv
— 13 142/50kPa
] ., 13.05m: Mottled white.
e] 100] o | o
I
] Clayey SILT; greyish brown mottled orange. Stiff, 113-/;33'"35573
g 1 moist, low plasticity. "N=12 [0 o | o
L 43 1
— 14
e} o -4
e] i 61| o o
w | T
] Organic CLAY; dark brown to black. Soft, moist, high
1 ‘plasticity. [
L4z ] 14.65-15.0m: CORE LOSS (350mm). Fines assumed
I 15, washed out.
\ Il 15m SPT
= Organic CLAY; dark brown to black. Very soft to firm, 0, 1//&), 060, 0
e ] i = 100 0 | 0
% wet, high plasticity. 15m SV
LI CB SV
- 15.45-15.75m: CORE LOSS (300mm). Fines 47/12kPa
. ] assumed washed out.
Is] 4 7 a7 47
* | 41 1 Organic Sandy SILT, with trace gravel; brownish black
1 spotted white. Very soft, wet, low plasticity; f i
REMARKS: Vater Level Readings:

Water Level (m)

2.00
2.30




Client:
Project:

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

New Zealand Transport Agency

Northland Corridor, Alternative to Brynderwyn Hills

Location: 4245 State Highway 1, Waipu

BH2B_1139

Central, Auckland 1010 Project Reference:  Aurecon WSP JV Sheet 3 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 10/09/2025 Logged: C. Mariscal/D. Bake
Method: Rotary Core Wireline Easting: 1727951.88mE, Date Completed: 18/09/2025 Input: D. Baker
Equipment: Hanjin / D&B 10 Northing: 6010816.85mN, Inclination: 90 Reviewed: B. Simons
Contractor: McMillan Drilling Ltd Ground level: 56.87m (NZVD2016) [Azimuth: N/A Verified:  A. George
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w|E 4 F g0 |© MATERIAL DESCRIPTION £ a E | |a é DEFECT DESCRIPTION X
S5lYlz & % - 2 5| =29 |2[(3|8| & ADDITIONAL NOTES =3
o al® |o 2| Su o
w 02 pnn
E2z8¢g z
\grave| coarse, angular. l 15.95m - 17.00m: HCl test: strong reaction
Ll Slightly weathered, light grey mottled gre6y and | 47 | 4
Tl speckled white, CALCAREOUS SILTSTONE.
| Moderately strong, indistinctly bedded, MnO staining
[ZXS) T 2 | onjoint surfaces [SLIGHTLY WEATHERED 16.5m SPT B B B
RUARANGI FORMATION]. 32,18
for 10mmN =
50+
w | 40
[¢] 17 100 | 58 | 5
T —
17.00m - 17.10m: Brecciated fabric, angular greywacke H 17.13-17.28m: CS , recovered as fine to medium
siltstone clasts (approx. 50%) up to 30mm clast supported in ECS angular gravel clast supported in clay matrix
silty limestone matrix. Inferred fault-controlled contact. 17.28-17.60m: DB, 10°80°, RG, UN , drilling
n n " induced broken core, preferential breakage along
F Slightly weathered, dark greenish grey mottled olive VS very closely spaced incipient joints, dark grey
- green, GREYWACKE SILTSTONE. Very weak, very stain/less than 1mm silt
olg closely to closely spaced 1-2mm quartz veins 100|120 | o 7-60-18.05m: JT, 20807 RG, UN., x5, less
T generally dipping at 40-80°, very closely spaced
| 39 incipient joints generally dipping at 5-80°, low tensile cs
18 strength, breaks on handling [SLIGHTLY
= 1 WEATHERED GREYWACKE]. 18m SPT 18.05-18.10m: DB , drilling induced broken core
. : 50 18.10-18.35m: JT,40%90°, RG ,UN , x4, less
17.60m: Moderate tensile strength. for 50mm N = cs| : than 1mm silt
S 50+ 100 ] ko | o 18.35-19.10m: DB, 10%90°, RG, UN , drilling
I | . . " induced broken core, preferential breakage along
18.35m: Low tensile strength, breaks on handling. very closely spaced incipient joints, dark grey
T stain/less than 1mm silt
ves
[ | | 38
IS 19_}
g 100 f1 12 (f 12 19.20-21.64m: DB, 10°90°, RG, UN , drilling
19.10m: Moderate tensile strength. csl : | induced broken core, preferential breakage along
. very closely spaced incipient joints, dark grey
19.20m: Low tensile strength. D [stain/less than 1mm silt
| — 7] 19.5m SPT
50
for 40mm N =
50+
gL 100 [ |25 | o
~ T 20_| sw
o F
[¢] 100 [[10 | ©
I — =]
o
] =
ves
G| 100 [[20 | ©
I 21_|
@
Sr 100 | 75|| o
I
b J 21.64-21.94m: , drilling induced broken core
[se)
g [ 35 100 | 64 | o
22 - - cs[: 22.03-22.50m: FZ, 10°-90°, RG , PL , less than 1
Slightly weathered, dark grey and grey, fine mm silt
S GREYWACKE SANDSTONE. Weak, closely spaced woll17 | o
T incipient joints generally dipping 45-80°, moderate- ves
r high tensile strength. _ _
i 22.50m: VN ,UN , 1-3mm, quartz/zeolite, ductile
© H deformation fabric
8 100 | 100 | o [\ 22 58-22.63m: DB, drilling induced broken core
T 22.65m: Very closely spaced incipient joints generally 22.72-22.80m: JT,45>80°, RG ,UN , x4, less
1 34 dipping 20-50°, moderate tensile strength. than 1mm silt
B 22.95-23.25m: JT,40%60° RG ,PL , 7, less
23_| than 1mm silt
g wol| 7l o ves 23.10m: JT, 20°, UN,, silt, 1mm
I
23.30-23.50m: JT,80°, RG , UN
B 23.34m: VN, 40°, zeolite , 4mm
i 23.40m - 24.00m: Brecciated fabric. 23.40m: JT, 20°, RG, UN
3 23.45m: JT, 60°, RG , PL
% 100 | 100 | 0 lzs. 50m: JT, 45°, RG , UN , dark green stain
- 23.70m: Very closely spaced incipient joints generally 23.60-23.70m: DB, drilling induced broken core
g 33 dipping 20-70°, moderate to high tensile strength. 100 | 86 || 709
R_EMARKS Vater Level Iieadings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical 12/09/2025 12:49:00 pm 21.64 0.82
laccuracy +/- 80mm.
15/09/2025 8:00:00 am | 21.64 | 5.10

2. A standpipe was installed on 18/09/2025 with a screened interval between 9.5 to 15.5m bgl. One vibrating wire piezometer

BH2B_1139_PZ01 was installed at 15.0m bgl, within the open standpipe on 16/10/2025, Serial No. 378277.

3. Falling/rising head testing undertaken with data logger at borehole depth 21.64m on 12 to 14/09/2025. Second Falling/rising
head testing undertaken with data logger at borehole depth 33.15m on 16/09/2025.
4. Shear Vane Serial No. DR4938, calibration constant 1.486




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 BHZB 1 1 39
Location: 4245 State Highway 1, Waipu -

Project Reference: ~ Aurecon WSP JV Sheet 4 of 6|

BOREHOLE INFORMATION

Method: Rotary Core Wireline
Equipment: Hanjin / D&B 10
Contractor: McMillan Drilling Ltd

CO-ORDINATES: NZTM2000 Date Started: 10/09/2025 Logged: C. Mariscal/D. Bake
Easting: 1727951.88mE, Date Completed: 18/09/2025 Input: D. Baker

Northing: 6010816.85mN, Inclination: 90 Reviewed: B. Simons

Ground level: 56.87m (NZVD2016) [Azimuth: N/A Verified:  A. George

CORE BOX
METHOD
R.L. (m)

DEPTH (m)
GRAPHIC

LOG

GEO CODE

MATERIAL DESCRIPTION

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

FRACTURE
LOG

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

Weathering
SAMPLES &
INSTALLATION/
BACKEFILL

VW
ws
MwWS
cs
ves
ECS

HQ3

32
25_]

31
26_|

HQ3 | HQ3| HQ3 | HQ3 | HQ3 |

[CONT] Slightly weathered, dark grey and grey, fine
] GREYWACKE SANDSTONE. Weak, closely spaced
1 incipient joints generally dipping 45-80°, moderate-

r 1 high tensile strength. 100 | 86 || 79

24.17m - 24.31m: Extremely closely spaced quartz veins
T (40%), 1-10mm, dipping 0-90°. stain , drilling induced broken core, preferential

1 24.56m - 24.80m: Low tensile strength.

24.80m: Low to moderate tensile strength.

24.17-24.32m: VN , UN , up to 10mm, approx.
50% of rock mass, quartz and zeoloite (olive
green), ductile deformation fabric
[——24.37m: JT, 10°, RG , PL, dark green stain
|>>24.43-24.50m: DB, drilling induced broken core
: 24.56-24.80m: DB, 20°-90°, RG, UN ,dark green

VCS breakage along very closely spaced incipient
joints, dark grey stain/less than 1mm clay
24.80-24.91m: JT,65° RG, PL, dark grey stain,
less than 1mm silt

: X%. 93m: JT, 30°, RG, UN , less than 1mm silt

100 | 100 [ O

24.99m: JT, 30°% SM, PL, less than 1mm silt
25.00-25.15m: DB, drilling induced broken core

cs 25.25-25.45m: JT,50°, SM , PL ,x3, dark grey

100 | 100 | O !
stain

25.60-25.70m: JT, 80°-90°, RG ,UN, dark grey
stain

25.61-25.62m: CS , crushed seam, recovered as
fine to medium gravel

25.71m: VN, 20°, 15mm , quartz/zeolite
25.72m: IS, 20°, infilled seam, 5mm, sandy
CLAY

25.73-26.50m: FZ, 20°-90°, RG ,UN,

100 | § 0

100 | O 0
ECS

100 | 0 0

6. 50-26.57m: DB , drilling induced broken core
26.61-26.88m: , 40°60°, RG ,UN , x4, less than

HQ3

30

- ] Slightly weathered, grey and dark grey with pale grey,
27_] fine GREYWACKE SANDSTONE. Very weak. Very

] closely spaced incipient joints, generally 20-80°, low

1 tensile strength.

27.07m - 27.10m: Brecciated fabric. 100 | 100 | ©

26.88-27.10m: JT,40°-80° RG ,UN, x6, dark

rey stain, less than 1mm silt
cs| grey

27.20-27.30m: JT,70°, RG, UN, less than 1mm
pyrite

27.24-27.43m: JT,25%40° RG,UN, x3, dark
green stain, less than 1mm silt

29

| HQ3 | HQ3 |

10

28_|

HQ3
WPU

28
29_|

HQ3 |HQ3| HQ3 |
T

27
30_|

HQ3 | HQ3 | HQ3

- 1 30.55m: Low tensile strength, breaks on handling. stain/less than 1mm silt

HQ3

| 26

HQ3

HQ3

25

T Slightly weathered, grey and dark grey, fine

GREYWACKE SANDSTONE. Very weak. Very
closely spaced incipient joints generally dipping 10- 100 | 6d | ©
80°, moderate tensile strength.

27.60m: Low to moderate tensile strength. sw

28.10m: Carbonaceous layers (>1%) up to 1mm. 10| 75| o

28.50m: Low tensile strength, breaks on handling. than 1mm silt, core inferred broken further and

- 29.45m: Moderate tensile strength.

— 31_| 30.90m: Moderate tensile strength. Csl - —31.00m: JT, 75°

27.50-27.60m: JT,65°, RG , UN, clean
27.60-28.00m: JT,20>-80° RG ,UN, x10, dark
green stain, less than 1mm silt, core inferred
broken further and disturbed during drilling

vecs

: 1mm silt
: 26.80-27.45m: VN, (1-5%), 1-2mm, quartz,
1001 81| © ductile deformation fabric

28.20-28.25m: DB, drilling induced broken core
28.25m: VN, 35°,UN , 3-6mm, quartz

28.30m: VN, 35°,UN , 10mm, quartz
28.30-28.60m: JT,45°-80°, RG ,UN, x5, less

Ccs

100 || 16 0 disturbed during drilling

28.60-28.72m: JT,50°, RG, UN,, x3, less than 1

mm silt

100 + 0 28.72-28.80m: , drilling induced broken core
VCS 28.78m: JT, UN ,clay , Tmm

28.80-29.30m: JT, 45°-80°, RG ,UN, x5, less

100 | b3 0 than 1mm silt, core inferred broken further and

disturbed during drilling

29.30-29.40m: CS , recovered as fine to medium

angular gravel clast supported in a clay matrix

29.44-29.60m: JT,40°-60°, RG, PL , dark grey

H stain
|| we 0 : 29.60-29.85m: , drilling induced broke core,
inferred breaking along

CS 29.85-30.00m: JT,40°70°, RG ,UN, less than 1
: mm silt
100 | 100 | O

: |—30.14m: VN, 40° , quartz,, 6mm

503 30.18-30.45m: CS , X2, 70-140mm, recovered as
100 | |22 0 ] fine to medium angular gravel

ECS 30.45-30.95m: DB, 30°-80°, RG, UN , drilling
induced broken core, preferential breakage along
very closely spaced incipient joints, dark grey

VCs
100 | |25 0

31.10-31.27m: CS, recovered as fine to coarse
100 | 6 20 ECS 7angular gravel

31.35-31.45m: DB, drilling induced broken core
31.50-31.82m: JT,30%-60°, RG ,UN, x3, less

csl i than 1mm silt / clean
31.65-31.80m: VN, 20°-90° , x4, quartz, ductile

deformation fabric

31.84-32.00m: JT,60°-80°, RG ,UN, less than 1
mm silt

31.95-32.05m: DB, drilling induced broken core

100 | 83 5

vCs |

REMARKS:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical 15/09/2025 4:30:00 pm

laccuracy +/- 80mm.

Vater Level Readings:
DateTime Hole Depth (m)

26.50

Water Level (m)
5.00

2. A standpipe was installed on 18/09/2025 with a screened interval between 9.5 to 15.5m bgl. One vibrating wire piezometer 16/09/2025 8:00:00 am | 26.50 | 3.70
BH2B_1139_PZ01 was installed at 15.0m bgl, within the open standpipe on 16/10/2025, Serial No. 378277.

3. Falling/rising head testing undertaken with data logger at borehole depth 21.64m on 12 to 14/09/2025. Second Falling/rising

head testing undertaken with data logger at borehole depth 33.15m on 16/09/2025.

4. Shear Vane Serial No. DR4938, calibration constant 1.486




Client: New Zealand Transport Agency
Project:  Northland Corridor, Alternative to Brynderwyn Hills
Location: 4245 State Highway 1, Waipu

BH2B_1139

BH2B_1139_PZ01 was installed at 15.0m bgl, within the open standpipe on 16/10/2025, Serial No. 378277.

3. Falling/rising head testing undertaken with data logger at borehole depth 21.64m on 12 to 14/09/2025. Second Falling/rising
head testing undertaken with data logger at borehole depth 33.15m on 16/09/2025.

4. Shear Vane Serial No. DR4938, calibration constant 1.486

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

Central, Auckland 1010 Project Reference:  Aurecon WSP JV Sheet 5 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 10/09/2025 Logged: C. Mariscal/D. Bake
Method: Rotary Core Wireline Easting: 1727951.88mE, Date Completed: 18/09/2025 Input: D. Baker
Equipment: Hanjin / D&B 10 Northing: 6010816.85mN, Inclination: 90 Reviewed: B. Simons
Contractor: McMillan Drilling Ltd Ground level: 56.87m (NZVD2016) [Azimuth: N/A Verified:  A. George
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] -~ Elo |4 | =2 20 o4
o|a £ a ] n " s|lzslz| F =d
m|O é Il ZTo o 5 w w EEREES [3) 9 STRATIGRAPHY <
w E = as|o MATERIAL DESCRIPTION < i E ¥ | |a é DEFECT DESCRIPTION j 5
5 g P & ‘% - 8 3 5 | l‘;’ 8 g ™ ADDITIONAL NOTES 's I
o a o 5| oF o 2@
22089 2
E=238¢§ z
O - - A0 oo T he KV7aY I _]\32_ 00m:
= ] [CONT] Slightly weathered, grey and dark grey, fine H
I50) GREYWACKE SANDSTONE. Very weak. Ve 32.15-32.47m: JT, 30-60°, RG ,UN , x3, less
g 1 SANDSTONE. Very - very 100 [ 100 | © than mm silt
] closely spaced incipient joints generally dipping 10- e
o T 1 80°, moderate tensile strength.
s} ] 9 100 | 100 [ O 32.50-32.55m: DB, 70°, SM, UN ,clay , Tmm ,
| T | drilling induced broken core
1 = 32.55-32.63m: JT
1 32.63-32.69m: CS , recovered as fine to coarse
8 24 4 aw || & g angular gravel
Ir 1 32.85m - 32.91m: Brecciated fabric, angular sandstone 82.73m: JT, 70°, SM, UN,, dark grey stain
33 clasts, 1-20mm, clast supported in mudstone matrix.
Mo 1 : 2 : 33.20-33.29m: CS , recovered as fine to medium
] = 100 | |25 0 ECS / angular gravel
s 1 33.29-33.40m: JT, 80°, RG, UN, less than 1mm
~ r E silt
- . 33.51-34.10m: JT,4080°, RG ,UN, x10, less
o) than 1mm silt, core inferred broken further and
g 1 100 | p6 | O disturbed during drilling
L 23 ] ves
3 34 100 [ B5 | o
I ] 34.10-34.40m: DB, drilling induced broken,
breakage along incipient joints
- ]
[¢] 1 75 17 0
I}
— 34.40-34.50m: CORE LOSS (100mm) [GREYWACKE Pl
- | '\ FAULT ZONE]. |—34.56m: IS, 20°, clay ,8mm
g - 100 | 100 [ O CS| R 34.60m: JT, 10°, RG , PL, less than 1mm silt
= 1 Slightly weathered, grey and dark grey, 34.63m: JT, 70°, RG , UN, less than 1mm clay
| 22 1 GREYWACKE FAULT BRECCIA. Very weak. Very 34.74-34.80m: DB, drilling induced broken core
1 M eini i i 34.80-35.20m: FZ, 30°-90°, RG ,UN, less than 1
P 35_| cI0°ser spaced incipient joints generally dipping 60- w0l b2 | o =5 i St fractures
I ] 80°, low tensile strength. [GREYWACKE FAULT 34.85m: VN , (5%), 3mm, quartz, ductile
ZONE]. deformation fabric
. i 35.30-35.50m: JT,70°-90° RG ,UN , x4, Tmm
8 i E 35.20m: Breaks on handling. 100 | 100 | o ves clay
T 1 35.50-36.75m: SZ , brecciated fabric, fine to
— — N oarse angular siltstone/ sandstone gravel clast
4 o supported in stiff sandy clay matrix
. ] =
[« 100 | 0 0
T L2t ]
] 36 sw ECS
- ]
| 1 100 | 0 0
T -4
_. VCs
S 1 100 | s | o ECS 36.80-36.92m: DB, drilling induced broken,
T 20 1 Slightly weathered, grey, fine GREYWACKE P’?i‘kage along very closely spaced incipient
- 4 joints.
a7 ] SANDSTONE. Very weak. Extremely to very closely 36.85-37.00m: JT, 80907, SM, UN , less than 1
spaced incipient joints generally dipping 40-60°, low ves mm silt
| 1 i i 36.98m: JT, 60°, RG , UN, 1mm cla
- tensile strength, breaks on handling [SLIGHTLY » 005 RG, UN, Yy
le] 1 100 | 5o 0 37.23-37.28m: DB, drilling induced broken core
T 1 WEATHERED GREYWACKE] 37.28m: JT, 40°, RG, UN, 1mm silt
1 E 37.00m: Moderate tensile strength. £CS 37.35-37.40m: DB, drilling induced broken core
le] - 100 | H0 0 37.40-37.49m: CS , recovered as fine to medium
I i Ves | angular gravel clast supported in sandy clay
CS| _\matrix
@ T H 37.52m: JT, 20°, RG, PL, dark grey stain
% 19 1 100 | 100 | 128 _\37. 58m: JT, 50°, RG, PL, dark grey stain
] 37.66m: JT, 50°, RG , UN ,clay , 1
T 38_] 37.90m: Low tensile strength, breaks on handling. S a7, 7428_20“ JT,70°, RG CS,\{‘ ) drzry"’ 1mm
s} ] 100 6d | o 37.80-38.25m: DB, 20°80°, RG, UN , drilling
I induced broken core, breakage along very
— T closely spaced incipient joints, less than Imm
- 1 =] CSl : clay
ST E S 100 | 100 | 5 [\ 38.35-38.39m: VN, 30°, quartz with chiorite
I - —\inclusions , 40mm
i 38.47m: JT, 35°, RG, UN, less than 1mm clay
38.50-39.40m: DB, 20°80°, RG, UN , drilling
-« 1 induced broken core, preferential breakage along
b g 18 1 100 || 11 0 very closely spaced incipient joints, dark grey
I 4 stain/less than 1mm clay
39_| VCSs
P ]
[« J 100 | 0 0
I
Sk 1 39.40-39.50m: JT, 30>-40°, SM, PL , x5, up to 1
% 1 ey 0 0 mm silty clay
[52) T 39.50-39.65m: DB, 20°-70°, RG, UN , drilling
o 1 100 © 0 induced broken core, preferential breakage along
4 39.65m: High tensile strength very closely spaced incipient joints, dark grey
o) | . : ) : —\stainlless than 1mm clay
gL 100 | 100 | 73 sl : 39.75m: JT, 60°, RG , UN, 1mm clay
1 : 39.80-40.07m: JT,75°, RG , UN, dark grey stain,
REMARKS: Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
;.Cguc:c;rcc:,lrlz;fegoﬁgtured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical 16/09/2025 4:30:00 pm 33.15 0.50
2. A standpipe was installed on 18/09/2025 with a screened interval between 9.5 to 15.5m bgl. One vibrating wire piezometer 17/09/2025 7:30:00 am | 33.15 | 4.70




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 39
Location: 4245 State Highway 1, Waipu -

Project Offi
Level 17, Aon Centre, 212]968%10'?:5 Street West, Auckland .

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 6 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 10/09/2025 Logged: C. Mariscal/D. Bake
Method: Rotary Core Wireline Easting: 1727951.88mE, Date Completed: 18/09/2025 Input: D. Baker
Equipment: Hanjin / D&B 10 Northing: 6010816.85mN, Inclination: 90 Reviewed: B. Simons
Contractor: McMillan Drilling Ltd Ground level: 56.87m (NZVD2016) [Azimuth: N/A Verified:  A. George

w -

_ n [ =
] = E|lo |H 2l 2= ~|=| 2o o4
218 |E T|%0 |8 | 88 |g|g|8]| 69 STRATIGRAPHY E2
w|E|S E|%0|© MATERIAL DESCRIPTION £ ak | |a é DEFECT DESCRIPTION 4x
Llulz g =19 8§ =9 |2|318| & ADDITIONAL NOTES =3
° al|® |o =| 3F o, o

E£28¢0 S
o) 1 > Slightly weathered, grey, fine GREYWACKE _Cﬂ : foss()glnanﬂl'm%"s”l;@ . UN, dark grey stain, less
|G ] z | SANDSTONE. Very weak. Very closely spaced swW 100 | 100 | 73 Mvs than 1mm silt
T E = incipient joints generally dipping 40-60°, high tensile ;‘ll 3?h4u‘§0m: JR 60°, RG , UN, dark grey stain,
B strength. 1 - = Ate(JS.SSSn?:nJTr,n%isG , UN, dark grey stain, less
T End Of Hole: 40.40m than 1mm silt
L 16 ]
41_]
L 15 ]
42_|
L 14
43_|
[ 13 1
44_|
L 12 ]
45_|
L 1 ]
46_|
| 10 1
47_|
Lo ]
REMARKS: Vater Le\‘lel Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical 17/09/2025 4:00:00 pm 40.40 2.90

laccuracy +/- 80mm.

2. A standpipe was installed on 18/09/2025 with a screened interval between 9.5 to 15.5m bgl. One vibrating wire piezometer
BH2B_1139_PZ01 was installed at 15.0m bgl, within the open standpipe on 16/10/2025, Serial No. 378277.

3. Falling/rising head testing undertaken with data logger at borehole depth 21.64m on 12 to 14/09/2025. Second Falling/rising
head testing undertaken with data logger at borehole depth 33.15m on 16/09/2025.

4. Shear Vane Serial No. DR4938, calibration constant 1.486




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1139
Photographed By: CM Date Photographed: 11/09/2025-29/03/2026

BH2B_1139_BOX001_Om-3m

BH2B_1139 BOX002_3m-6.45m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1139
Photographed By: CM Date Photographed: 11/09/2025-29/03/2026

BH2B_1139 BOX003_6.45m-9.75m

BH2B_1139 BOX004_9.75m-13.05m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1139
Photographed By: CM Date Photographed: 11/09/2025-29/03/2026

BH2B_1139 BOX005_13.05m-16.4m

BH2B_1139 BOX006_16.4m-18.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1139
Photographed By: CM Date Photographed: 11/09/2025-29/03/2026

BH2B_1139 BOX007_18.8m-21.14m

BH2B_1139 BOX008_21.14m-23.98m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1139
Photographed By: CM Date Photographed: 11/09/2025-29/03/2026

BH2B_1139_BOX009_23.98m-26.5m

BH2B_1139 _BOX010_26.5m-29.3m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1139
Photographed By: CM Date Photographed: 11/09/2025-29/03/2026

BH2B_1139_BOX011_29.3m-32.05m

BH2B_1139 BOX012_32.05m-34.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1139
Photographed By: CM Date Photographed: 11/09/2025-29/03/2026

BH2B_1139_BOX013_34.8m-37.6m

BH2B_1139 BOX014_37.6m-40.4m



NSPORT

Roads of National
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: 4245 State Highway 1, Waipu

Project Reference: Aurecon WSP JV

BH2B_1140

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70mm and vertical accuracy +/- 50mm.
2. One vibrating wire piezometer was installed on 11/09/2025. BH2B_1140_PZ01 was installed at 15m bgl, Serial No. 378286.
3. An additional borehole, BH2B_1140A was completed 2.6m from BH2B_1140 for downhole iVane testing.

Central, Auckland 1010 Sheet 1 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 09/09/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1727863.84 Date completed: 11/09/2025 Input: B.Fleetwood
Equipment: Hanjin/D&B 10 Northing: 6012434.66 Inclination: 90° Reviewed:  B.Simons
Contractor:  McMillan Drilling Ltd Ground level: 21.8865m (NZVD2016) | Azimuth: N/A Verified: A.George
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8} a =} o %2 Q
= gwgmg"’ =
25051
| | 0.00m: Organic clayey SILT with trace sand; dark brown.
| | Firm, moist, low plasticity [TOPSOIL].
| 0.20m: Clayey SILT with minor sand; orange brown and grey.
| Stiff, moist, low plasticity. Sand, fine to coarse [FILL].
B — w
: XX 0.60m: Clayey SILT with minor sand and organics; dark
% | X X > brown. Firm, moist, low plasticity. Sand, fine to medium. 100
o1 0.80m: Silty CLAY with minor sand and trace organics; grey,
| 4 mottled orange and dark brown. Very stiff, moist, high 1m: ISHSV
| plasticity. Sand, fine to medium [RECENT (HOLOCENE) 1'371.,‘/37 KPa
| ALLUVIUM].
i 1.50m: Silty CLAY; dark grey. Very stiff, moist, high plasticity. Y T
E L 1.5m: SPT a9
- < 0, 1//
@ = 2,1,2,1
20 =6
i 2 2.00-2.50m: ...Becomes light grey with grey streaks.
w F
gt 76
T L
3 2.75m: CORE LOSS (250mm)
19
i 8 3.00m: PUSH TUBE ey [
< b U: 3.00-3.50
3 m 100
St
i 3.50m: Silty CLAY; orange with light grey streaks. Stiff, moist, 3om: SPT
- L high plasticity. 2: 1,1,2
o N=6 89
w +
18 S - - - —
— 4 3.90m: Silty CLAY; dark brown. Firm to stiff, moist, high
L plasticity.
@ L
(:g i 5
L 4.30m: CORE LOSS (200mm)
— - - - B B 4.5m: SPT
| 4.50m: Silty CLAY; orange and light grey. Stiff, moist, high 14
=L plasticity. 11,21
% | N=5 100
17
1 s I
ol b <
<% 100
T L
16
— 6 6m: IBHSV ~ ——
+ 81/20 kPa
= L 6m: SPT
&L 6.20m: Silty CLAY; bluish grey. Soft to stiff, wet, high plasticity 0,0/ 89
| [OLDER (PLEISTOCENE) DEPOSITS]. r?i?’ooy 0
B o
o 15 =
gt 7 100
T L
] 3 7.25m: Silty CLAY with minor sand; bluish grey. Soft to stiff,
- wet, high plasticity. Sand, fine to medium.
i 7.50m: PUSH TUBE Tom: sV
b U: 7.50-8.00
0 m 100
St
14
Remarks: (Water Level Readings:

DateTime Hole Depth Water Level
2025-09-09 17:00 10.95m 1.40mbgl
2025-09-10 08:00 10.95m 1.55mbgl
2025-09-10 17:00 25.50m 4.30mbgl
2025-09-11 07:15 25.50m 4.30mbgl
2025-09-11 15:00 30.00m 2.20mbgl




zTRANsPORT  ETRTPRTTTRT Client: New Zealand Transport Agency
&7 QUENSY Significance

Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1140

Project Offce Location: 4245 State Highway 1, Waipu
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 2 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 09/09/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1727863.84 Date completed: 11/09/2025 Input: B.Fleetwood
Equipment: Hanjin/D&B 10 Northing: 6012434.66 Inclination: 90° Reviewed:  B.Simons
Contractor:  McMillan Drilling Ltd Ground level: 21.8865m (NZVD2016) | Azimuth: N/A Verified: A.George
%) 2 -~
x = w 2] o 2 So z
o =] ~| ~| ~ =4 [o
3lsl= Elg 0|8 5| 28 SEEEE STRATIGRAPHY g
w|E |3 = 2o | © MATERIAL DESCRIPTION 5 T E x| x|Q = DEFECT DESCRIPTION 4%
rlw|lxg &|e-|E < =5 clog]| & ADDITIONAL NOTES 22
Q| = w5 z 5 =] F|lon|x E &
8} a =} o %2 Q
= gwgmg"’ E=
25051
| 8.00m: Silty CLAY; bluish grey. Soft to firm, wet, high 8m: SPT
= plasticity. 0, 0/f
o 0,0,0,0 100
[ N=0
o
[¢] 100
I
13
— 9 om: IBHSV ~ ——
+ 41/7 kPa
=L 9m: SPT
%1 0,0/ 100
0,0,0,0
__ N=0 —
@ L
o 12
g I 10 = 100
— 10.5m: —
+ IBHSV 34/10
- L kPa
%1 10.5m: SPT | 89
0, 0/
-1 0,0,0,0
L " N=0
w
gt 100
T L
10
1 12.00m: PUSH TUBE u:1200m [
st
St 100
< I . I
L 12.50m: Silty CLAY with minor sand; greenish grey. Firm, (1)265,;"' SPT
= L moist, high plasticity. Sand, fine to medium. 0.0,0,1
o N=1 100
n L
=]
I 13
gr [ 100
Tr T X X > 13.25m: Clayey SILT with some sand; bluish grey. Firm,
~ XK X X | moist, low plasticity.
— —+ X X > 13.5m: T
L = IBHSV 44/8
= L %A kPa
&L . 13.5m: SPT | 89
g | 13.80m: Fine to coarse SAND; whitish grey. Medium dense, g, g”3 3
B _ - moist, well graded. —{N=6 —
| j 13.95m: CORE LOSS (1050mm), inferred granular material.
- |
gt ] 0
T + 4
7 i
0 L .
| 15.00m: Fine to medium GRAVEL, grey. Loose, moist, poorly ;52;) SPT
- L graded. Gravel, subangular to angular, siltstone. (Finer 53,21
& material likely washed out during drilling). N=11 6
r & 15.45m: Silty CLAY; bluish grey. Soft to firm, moist, high
r plasticity.
® |
g
Tl
-6
Remarks: (Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70mm and vertical accuracy +/- 50mm.

2. One vibrating wire piezometer was installed on 11/09/2025. BH2B_1140_PZ01 was installed at 15m bgl, Serial No. 378286.
3. An additional borehole, BH2B_1140A was completed 2.6m from BH2B_1140 for downhole iVane testing.

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

DateTime Hole Depth Water Level
2025-09-09 17:00 10.95m 1.40mbgl
2025-09-10 08:00 10.95m 1.55mbgl
2025-09-10 17:00 25.50m 4.30mbgl
2025-09-11 07:15 25.50m 4.30mbgl
2025-09-11 15:00 30.00m 2.20mbgl




gﬂws,w Client: New Zealand Transport Agency
ASENSY Significance

Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1140

Project Offce Location: 4245 State Highway 1, Waipu
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 3 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 09/09/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1727863.84 Date completed: 11/09/2025 Input: B.Fleetwood
Equipment: Hanjin/D&B 10 Northing: 6012434.66 Inclination: 90° Reviewed:  B.Simons
Contractor:  McMillan Drilling Ltd Ground level: 21.8865m (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’)gmg”’ z
S2S0654
L I 100
51
gl =
L I
— j— 16.5m: SPT
+ 0, 4//
- L 56,54
% | 16.70m: Fine to medium GRAVEL, grey. Loose, moist, poorly N =20 4
s graded. Gravel, sub angular to angular, siltstone. (Finer
— material likely washed out during drilling). =
© i N 17.20m: CORE LOSS (800mm)
o |
g} _ 29
T L
- |
[ i 18 18.00m: Slightly weathered, grey, SILTSTONE; very weak ;é;nz: fSO':T s 1T
1 | [SLIGHTLY WEATHERED RUARANGI FORMATION]. 60mm//
o | ] N =50+
gL i 100 46 | 48 18.35-18.50m: CZ, Recovered as silt material,
L ] disintegrated, extremely closely spaced
| i 18.50-22.50m: ...Banded striations on outer core caused by defects, no perferred defect orientation.
o L | drilling. 2
gt i 80| 40 | 30 18.78m: JT, 70°, Sm, Un, Clay, <1 mm aperture
-3 4 18.80m: JT, 30°, Sm, Un, Clay, <1 mm aperture f;
—T 19— 18.97-19.20m: JT, 75°, Sm, Un, Cn
o | il
g | 90 || 90 || 90
£ |
e F |
oal — 19.5m: SPTC
L i 40, 10 for
L i Smm//
L | N =50+
o |
r 20—
© + 4
o b |
<@ 100 | 100 | 100
g |
B b sSW
i ] 20.74m: JT, 50°, Sm, PI, Cn
- |
=l )
B 21 z 21m: SPTC
- i 26, 24 for
L i 25mm//
| N =50+
T C:
- R 21.00-21.61
r — m
— 0 1
[<H 100 | 100 | 100
g |
o |
r 22—
B b BEE 22.61m: JT, 70°, Sm, PI, Cn
~ L, e 22.80m: Slightly weathered, grey, thinly laminated to thin, 22.78-22.91m: JT, 60%, Sm, P1, Cn
| 23 interbedded fine to coarse SILTSTONE (90%) and
| | SANDSTONE (10%); very weak; sub-horizontal bedding
o L | inclination.
g | 100 | 100 | 100
I P
L i PR sw _ N )
L i B 23.45-23.58m: JT, 70°, Sm, PI, Cn, Joint Set x
L i ‘ L] 2
L, .
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70mm and vertical accuracy +/- 50mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 11/09/2025. BH2B_1140_PZ01 was installed at 15m bgl, Serial No. 378286. 2025-09-09 17:00  10.95m 1.40mbgl
3. An additional borehole, BH2B_1140A leted 2.6m from BH2B_1140 for downhole iVane testi 2025-09-1008:00  10.95m 1.55mbg!
. An adaitional borenole, _ was complete .omifrom _ or aownnole 1vane testing. 2025-09-10 17:00 25.50m 4.30mbg
2025-09-11 07:15  25.50m 4.30mbgl
2025-09-11 15:00  30.00m 2.20mbgl
Shear Vane (ISHSV + IBHSV) Serial No. 3331, calibration constant 1.693.




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: 4245 State Highway 1, Waipu
Project Reference: Aurecon WSP JV

BH2B_1140

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70mm and vertical accuracy +/- 50mm.
2. One vibrating wire piezometer was installed on 11/09/2025. BH2B_1140_PZ01 was installed at 15m bgl, Serial No. 378286.
3. An additional borehole, BH2B_1140A was completed 2.6m from BH2B_1140 for downhole iVane testing.

Central, Auckland 1010 Sheet 4 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 09/09/2025 Logged: B.Fleetwood
Method: Rotary Core Wireline Easting: 1727863.84 Date completed: 11/09/2025 Input: B.Fleetwood
Equipment: Hanjin/D&B 10 Northing: 6012434.66 Inclination: 90° Reviewed:  B.Simons
Contractor:  McMillan Drilling Ltd Ground level: 21.8865m (NZVD2016) | Azimuth: N/A Verified: A.George

) & >
< - w a 3 (2 -] -] Ro &
glg|z £ %o =] 5| 23 g §9 STRATIGRAPHY g
w|E|S E| %09 MATERIAL DESCRIPTION s s x|lx|o]| & DEFECT DESCRIPTION ¥
Xlwleg |- |E < =9 o|lo|g | & ADDITIONAL NOTES 22
8 s Q1o z = 4| Flo|x CE

§ AT 2,2 o, 2

222508
L C: !;é-,:
i 24.00-24.38 "
L i m
~ - B
ol ]
gl 100 | 100 | 100
g€ i
-3 i 5
F 25+ .
L4 ]
r 26
© - i
[so i o B
gl 100 | 100 | 100
g i
L5 i
. 27 2 sw
ol ]
gl 100 | 100 | 100
g i
6 |
r 28—
ol | 1
- |
F 29
o | |
gl c: 100 | 100 | 100
g i 29.20-29.80
- i m
ls ]
: % i Terminated at 30.00 m. Target depth.
—-9 :
r 31
10 1
Remarks: Water Level Readings:

DateTime

2025-09-09 17:00
2025-09-10 08:00
2025-09-10 17:00
2025-09-11 07:15
2025-09-11 15:00

Hole Depth Water Level

10.95m 1.40mbgl
10.95m 1.55mbgl
25.50m 4.30mbgl
25.50m 4.30mbgl
30.00m 2.20mbgl




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1140
Photographed By: SH Date Photographed: 10/09/2025-11/09/2025

BH2B_1140_BOX001_Om-3.5m

BH2B_1140_BOX002_3.5m-7.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1140
Photographed By: SH Date Photographed: 10/09/2025-11/09/2025

BH2B_1140_BOX003_7.25m-10.95m

BH2B_1140_BOX004_10.95m-13.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1140
Photographed By: SH Date Photographed: 10/09/2025-11/09/2025

BH2B_1140_BOX005_13.95m-18.5m

BH2B_1140_BOX006_18.5m-21.61m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1140
Photographed By: SH Date Photographed: 10/09/2025-11/09/2025

BH2B_1140_BOX007_21.61m-24.58m

BH2B_1140_BOX008_24.58m-27.54m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1140
Photographed By: SH Date Photographed: 10/09/2025-11/09/2025

BH2B_1140_BOX009_27.54m-30m



/ \NZTRANSPORT Roads of National
R

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

Client: New Zealand Transport Agency
Project: Northland Corridor, Alternative to Brynderwyn Hills
Project Offce Location: Zone 1, 3930 State Highway 1, Waipu
Project Reference: Aurecon WSP JV

BH2B_1142

Central, Auckland 1010 Sheet 1 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 03/10/2025 Logged: C. Mariscal
Method: Rotary Core Wireline Easting: 1727867.00 Date completed: 10/10/2025 Input: C. Mariscal
Equipment: Hanjin/ D&B 10 Northing: 6014388.88 Inclination: 90° Reviewed: S. MacKay
Contractor:  McMillan Drilling Ltd Ground level: 15.326m (NZVD2016) | Azimuth: N/A Verified: A. George
%) 2 -~
x = w 2] o 2 So z
[=) O 2 ~| ~| = [ o4
218 |«e Elg 0|8 5| 238 lg|g| e9 STRATIGRAPHY g
w ,J_: t |]—: & o|© MATERIAL DESCRIPTION S 7 E r|lx|a é DEFECT DESCRIPTION 4 5
rlw|lxg &|e-|E < =5 clog]| & ADDITIONAL NOTES <
ol = [ O] z 5 < Flo|x E &
8} a =} o 2 » Q
e gwgmg"’ E=
25051
3 0.00m: CLAY with some organics; brown. Wet, very soft, high A
B plasticity. Organics are rootlets [TOPSOIL]. ‘5% fzg
L 1) o 37
L 15 = % 4{,: 37
B 0.50m: CLAY; brown, mottled light brown. Wet, very soft, high g‘;}g‘ ;(,I;;SaHSV 9{#.: v
B plasticity [TAURANGA GROUP - HOLOCENE ALLUVIUM]. 8? o
<r 100 0 | o e | ot
i 3 | e
r ! 1m: ISHSV }gz Eﬁg
64/17 kPa %f,
i B |
e o
1T i
— 1.5m: ISHSV  [—— ] L
i 1.50-1.95m: ...With trace rootlets and fibrous plant materials. 36/17 kPa % ’g&
= [ 1.5m: SPT [ :@
=T 0,0// 100 o | o 6] | i
- L3
0,0,0,0 '5% 25
- N=0 e | [t
I | e
;13 2.25m: CLAY with some organics and silt; dark brown, black «4§, 5@
o | dark orange. Wet, firm, high plasticity. Organics are fibrous _t'ﬂ;?: F‘g
g L black organic materials. 1001 0 | O % S
B | i
i e |
— B 'gg} ¢
- . - | 12
- 3.00-3.50m: ...PUSH TUBE A ke | foc
g I o[ o F;f' i
S |12 %"i',g ;g
r A i
—1 - . —— 35m:SPT  (—— il | Bt
3.50m: Sandy CLAY with some organics; dark brown. Wet, 0.0/ 27% el
[ very soft, low plasticity. Sand is fine. Organics are fibrous 0.0,0,0 %)x,
ST plant materials. N=0 1001 0 | O b“;‘ Bt
L 3.85m: ...Light greenish grey, high plasticity. .“ %
= 4 Bl | B
al g‘ i
r < 100 o | o &,} o
11 Gt | bt
N | é’: ;
fs (ies
i 4.50m: CLAY; light bluish grey. Moist, very soft, high plasticity. g;ngLBHSV ’j: B‘@
[ 4.5m: SPT b | 2
ST 0,0/ 100 0 | 0 Al i
L 0,0,0,0 Jf. k2
L N=0 Gt i 20
- S b | o
L 5 }g} (s
10 ‘? )
r Fe W A
1 100 o | o % ‘Fﬁ
e 6.00-6.50m: .. PUSH TUBE A E'E 0
L o
U: 6.00-6.50
< |
3t m 10| 0 | o e
O lg DCC: L
L o B
— 6.5m: SPT  —— b1
i 0,0/ QD d
s 0.0.0.2 1 oo U IS
o N=2 00 >o D
- als
L P q
) 7 o C N
[ Al
5]
gr 10| 0 | o o0 P
L e Nl |
— 7.5m: IBHSV |—— °DC 3:’
36/8 kPa
= 7.5m: SPT i3 ID
% = 0,0/ 100 [ 0 0 b BE
- 0,0,0,0 ° :5
Dot N=0 Py
Remarks: (Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 37mm and vertical accuracy +/- 66mm. DateTime Hole Depth  Water Level
2. Two vibrating wire piezometers were installed on 10/10/2025. BH2B_1142_PZ01 was installed at 7.75m bgl, Serial No. 378259. BH2B_1142_PZ02 gggg]ggg gggg ]gggm g;gmgg:
was installed at 16.75m bgl, Serial No. 378294. The hole was backfilled with a sand pack instead of grout. 2025:10:06 16:47 16:302 3:10$ng
2025-10-07 07:00  16.30m 3.10mbgl
2025-10-07 17:00  22.30m 0.00mbgl
2025-10-08 07:35  22.30m 0.50mbgl
. o 2025-10-08 16:40  30.00m 2.10mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 1378, calibration constant 1.383. 2025-10-09 06:20  30.00m 2.70mbgl




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 42
Project Offce Location: Zone 1, 3930 State Highway 1, Waipu —_—
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 2 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 03/10/2025 Logged: C. Mariscal
Method: Rotary Core Wireline Easting: 1727867.00 Date completed: 10/10/2025 Input: C. Mariscal
Equipment: Hanjin/ D&B 10 Northing: 6014388.88 Inclination: 90° Reviewed: S. MacKay
Contractor:  McMillan Drilling Ltd Ground level: 15.326m (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%
Llulz |z~ |k < =9 o|lo|g | & ADDITIONAL NOTES P
s o b4 = o Flo|x =S
o o > 5} DT 2}
= 202,380 z
S2S0654
= — <
L 14— o]
- [ ——— =3
—7 T— — o%
| ,_—_— J
w| G [ I — 10| o | o b
gt s
I o]
I i
: 9m: IBHSV ~ —
| i 41/6 kPa %A @
= 1 9m: SPT 2 | B
& [ I 0,00/ 100 0 | ©
-6 1T— - 0,0,0,0 ()
L N=0 | R
L 9.45m: ...With trace silt and fine sand. ?&
L ()
- v
3 i I %
g1l 14— 100 0 | © B d
i 1 -
s D o
- - ) ) 10.5m: — Ps D
i — = 10.50-12.50m: ...With trace organics, dark brown. Firm. IBHSV 33/14 Q »
A e Organics are disseminated through the core. Pa D“[ N
sr I— 10.5m:sPT [ 100 0 | © »
4+ (=]
o . 0,0/ S
.+ T 0,0,0,0 || o i 3:’
L [ N=0 )
I 11— 1|
L 0% 3 o
o B
L Nl
o | 1T qQ
gL 4 | 100| o | o b : D d
L o B
L = 1R
o bl
I % %
- 12.00-12.50m: ...PUSH TUBE Jom: ISV i |
L I sﬁ G
{3t 100] 0 | o et | i
2 3 63 | i
- 12.50m: Clayey SAND; brown, light bluish grey. Wet, very oo ST
[ loose, fine SAND. Clay is highly plastic. 0,0,1,2
o | N=3 100 0 | ©
n —
L 12.95m: _..Fine to medium SAND.
o
g 3 100 0 | O
-2
B 13.50m: Gravelly fine to medium SAND; dark bluish grey, :;HSS"\], 30
[ spotted white and black. Wet, very loose. Gravel is fine to KkPa
&r medium, sub-angular sandstone. 13.5m:SPT | 80| O | O
L 2,2/
i - 3433 L 13.95m: Driller had difficulty retrieving the core. [
L 13.95m: CORE LOSS (750mm) washed out due to soft clay N=13 s . . :
I i matrix. ub-angular coarse gravel to cobble )
i SILTSTONE were recovered when pulling out
r | the drill bit. The rig operator observed that the
1 ] matrix could be a very soft clay. Skipped SPT
r at 15m to install casing. Driller noted hole
B ] collapse, cuttings retrieved when clearing the
3 ) hole.
B 14.70m: Sandy fine to coarse GRAVEL with trace cobbles;
I~ grey. Wet, very loose. GRAVEL is angular to sub-angular
ST sandstone. Sand is fine to coarse, sub-angular. Cobbles are
Tr angular to sub-angular SANDSTONE. Fines assumed 61| o | o Z: -
r washed out. Xef Y
L il S
Lo L1
L 2] 3 q
_— | U S
f ) 1|
© r i e 0% D o
= £ o h
B a0 2l |
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 37mm and vertical accuracy +/- 66mm. DateTime Hole Depth  Water Level
2. Two vibrating wire piezometers were installed on 10/10/2025. BH2B_1142_PZ01 was installed at 7.75m bgl, Serial No. 378259. BH2B_1142_Pz02  [2025-10-03 12:00  13.95m 3.10mbg
- N ) . . 2025-10-06 08:55  13.95m 0.80mbgl
was installed at 16.75m bgl, Serial No. 378294. The hole was backfilled with a sand pack instead of grout. 5025-10-06 16:47 16.30m 3.10mbg|
2025-10-07 07:00  16.30m 3.10mbgl
2025-10-07 17:00  22.30m 0.00mbgl
2025-10-08 07:35  22.30m 0.50mbgl
. _ 2025-10-08 16:40  30.00m 2.10mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 1378, calibration constant 1.383. 2025-10-09 06:20 30.00m 2.70mbgl




s Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H 2 B 1 1 42
Project Offce Location: Zone 1, 3930 State Highway 1, Waipu -
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 3 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 03/10/2025 Logged: C. Mariscal
Method: Rotary Core Wireline Easting: 1727867.00 Date completed: 10/10/2025 Input: C. Mariscal
Equipment: Hanjin/ D&B 10 Northing: 6014388.88 Inclination: 90° Reviewed: S. MacKay
Contractor:  McMillan Drilling Ltd Ground level: 15.326m (NZVD2016) | Azimuth: N/A Verified: A. George
o W =
X = w g s (P 2o 8
a [} 2 ~| ~| = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
wlE|S E|&o|© MATERIAL DESCRIPTION s zTh x|lx|la| DEFECT DESCRIPTION 3%
Llulz |z~ |k < =9 o|lo|g | & ADDITIONAL NOTES P
= O =z @© < Elo|x [ ]
[&] o D 1o % 2]
= 202,380 z
S2S0654
8 : o _}qo
et 16.20m: 70% water return when drilling 16.20m :J
= 1004 010 to 16.30m 0
-1 N i ; T 00 | 3 - P o
or 16.30m: Medium to coarse GRAVEL with some cobbles; light 100 | 0 0 16.30m: Attempted to recover core but the core [o o
grey, dark grey. Wet, very loose. GRAVEL is sub-angular to N " o, D. b
o [ keeps on slipping from the split tube. 50% 2y
a rounded sandstone. Cobbles are sub-angular to rounded 100 | 0 0 e
I | sandstone water return when drilling 16.30m to 16.40m. o D o
B 16.70-17.15m: ...CLAY with trace of gravel; light grey. Wet, ;637,;” SPT ); »
- very soft, high plasticity. Gravel is coarse, sub-angular to 2,2,2,1 b D d
& r rounded. =7 100 ( 0 0 A
@ °
* : s
= 1 17.17m: CORE LOSS (850mm) washed out due to soft clay 0‘, Jf
-2 1 matrix, assumed it was clay due to the light grey color of the )o O
© - b water returning to the surface during drilling. b Dd
™ L * ° °
gt 1 o0 b1 R
L 1 D d
i . -
i ! 1o 18.00m: Medium to coarse GRAVEL with some cobbles; light éarzn/} SPT 18.00m: HWT casing at 18m. B
= % ‘ % grey, dark grey. Wet, very loose. GRAVEL is sub-angular to 1: 1,2,1
ST ] rounded sandstone. Cobbles are sub-angular to rounded N=5 910 (0
-3 15302 sandstone.
L ‘ 18.45m: Clayey medium to coarse GRAVEL; light bluish grey, ]
L spotted black. Wet, very loose. GRAVEL. is angular
L \sandstone. Clay is highly plastic.
. L 4+ — 18.65m: CLAY; light bluish grey, black. Moist, soft, high
o | NS plasticity.
g | 19— | 57| 0| o0
L 1 19.05m: CORE LOSS (450mm) washed out due to very soft
L g < | clay.
4 R
i T==| [79:50m: CLAY; lignt biuish grey, black. Moist, soft, igh o SPT
= ] plasticity. 0: 0,22
o 11— N=4 100 0 | ©
o[ T
~ o ;_5 1+
[¢] 4 — 4 100 | O 0
Tr ——
i T4 20.50m: ...With some silt.
- 4= —
gl 100 | O 0
I
[ T— - 21.00-21.14m: ...PUSH TUBE 100 o | o
— — 21.14m: SPT ——
+ 1T 9,12/
= T | 11,12, 14,13
% | 6 4+ | for 55mm 100 | © 0
i N =50+
o | 4
<} — . _ _ 100 0 | ©
I [ Feeee 21.70m: Fine to coarse GRAVEL with some clay; grey, bluish
B 1o grey to greenish grey, spotted red. GRAVEL is angular s
w [ s it sandstone. . . ) ) [
g [ I 21_80-21..90rln: ...S?ndy CLAY with sorlnelsut; greenish to bluish 100 | O 0 22.07-22.30m: Strong HCI reaction on ; :
S grey. Moist, firm, high plasticity. Sand is fine. SANDSTONE e,
r I A 22.05-22.30m: ...Slightly weathered dark grey fine . . 3
Fo -7 T SANDSTONE boulder; weak. — 22.30-22.40m: No HClI reaction on GRAVEL
% F 2.30-22.40m: ...Fines possibly washed out, gravels are 400y 0 oI 22.40-22.50m: Strong HCl reaction on A
o of lightly weathered, fine-grained sandstone, weak, gzﬁmf;fwc ololo SILTSTONE 9
|9 L 22.40m: Slightly weathered, dark grey, bluish grey Zommi 22.65m: 40% water return when drilling 22.65m [53
o INTERBEDDED SANDSTONE (10%) and SILTSTONE N = 50+ to 22.95m D SO
- g - (90%); weak. Well cemented. Thickly bedded, sub-horizontal. 100 | 40 | 40 22.65-22.75m: re-drill 09000 ]
— SANDSTONE is fine to coarse. 22.65-24.00m: Strong HCI reaction on o O\re
r INTERBEDDED SANDSTONE and D DQD
r 5 W SILTSTONE Q Q4
o [ o S 22.95m: 30-40% water return when drilling °D° °
S| 1 100 | 100 | 100 22.95m to 23.70m A
I ] 23.20m: JI, 80°, PI, calcite, 1mm kOO
r ] 23.55m: JI, 80°, Pl calcite, 1mm )DD“@
1 b 23.70m: 50% water return when drilling 23.70m ;:ODC‘ d
gL 400 100 | 90l 90 to 24.00m o (e
I R 23.83-24.00m: ...Very weak. 23.83-24.25m: CZ, 20°, recovered as very D, DQ
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 37mm and vertical accuracy +/- 66mm. DateTime Hole Depth  Water Level
2. Two vibrating wire piezometers were installed on 10/10/2025. BH2B_1142_PZ01 was installed at 7.75m bgl, Serial No. 378259. BH2B_1142_Pz02  [2025-10-03 12:00  13.95m 3-10mbgl
- N ) . . 2025-10-06 08:55  13.95m 0.80mbgl
was installed at 16.75m bgl, Serial No. 378294. The hole was backfilled with a sand pack instead of grout. 5025-10-06 1647 16.30m 3.10mbgl
2025-10-07 07:00  16.30m 3.10mbgl
2025-10-07 17:00  22.30m 0.00mbgl
2025-10-08 07:35  22.30m 0.50mbgl
. _ 2025-10-08 16:40  30.00m 2.10mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 1378, calibration constant 1.383. 2025-10-09 06:20  30.00m 2.70mbgl




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 1, 3930 State Highway 1, Waipu
Project Reference: Aurecon WSP JV

BH2B_1142

Central, Auckland 1010 Sheet 4 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 03/10/2025 Logged: C. Mariscal
Method: Rotary Core Wireline Easting: 1727867.00 Date completed: 10/10/2025 Input: C. Mariscal
Equipment: Hanjin/ D&B 10 Northing: 6014388.88 Inclination: 90° Reviewed: S. MacKay
Contractor:  McMillan Drilling Ltd Ground level: 15.326m (NZVD2016) | Azimuth: N/A Verified: A. George

8 e £ z
= — w o8 = (V]

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 > o DT 2}

= 202,380 z
S2S0654
© |2 Of 24m: SPTC of[ofo weak SILTSTONE with trace of coarse angular P\ 9
nEL b SW | 17,33/ gravel 5 “’6
L b N =50+ LLL ] . o, e )
Lo R 24.25m: Unweathered, grey and dark grey INTERBEDDED f;gf%go 7 water return when drilling 24.15m %"}
<L Blc oo SANDSTONE (20%) and SILTSTONE (80%); weak. Well - . . oD“ ¢

g1 Ho cemented. Thinly bedded, steeply inclined. SANDSTONE is R fﬁ?&?ﬁ%ogéStéi”.fo'*s?'éiaéiﬂ'& on A

| g fine. SILTSTONE is very thinly laminated, interlaminated with SILTSTONE OO QO 9

B fine SANDSTONE. o~

1 | ne L] 24.75m: 40% water return when drilling 24.75m ;DDQ
B | to 25.65m bO QO

I 25 24.80m: JT, 35°, Ro, PI, Cn (e
oL i AN

gL E 100 | 81| 81 PO O

T | o3 -2

10 25.35-25.54m: CZ, 35°, recovered as angular  Ps o)

r i coarse gravel and cobbles QO d

[ + PR
— i 25.65m: 40% water return when drilling 25.65m P> DQD

I i to 26.65m bQ O

L e o

i . W b0

L 26— DO O o

(2] - -. R -90° °

S+ 100 | 7d | 7 26.10-26.40m: JT, 70-90°, Ro, Un, Cn )UDUQ

Tt 1 L1 o 0

11 1 bQ O
L g o\ o
L - b5
L B - DO O o
— | 26.65m: 100% water return when drilling from PR
o[ 26.65m onwards D DQ
(<= ) 100 | 100 | 100 DO
— T | g 26.90-29.60m: Strong HCI reaction on e quv
—1 27 2 INTERBEDDED SANDSTONE and )"D @
L 4 SILTSTONE o 0
| i 00 O o
oo o
12 1 AN
B ] bQ .r
L] o)
B 0
8 - 1 27.66m: Unweathered, dark grey, grey INTERBEDDED 100 | 100 | 100 OGQ O
T 1.0 SANDSTONE (40%) and SILTSTONE (60%); weak. Well \,Du °
L 1 cemented. Thickly bedded, steeply inclined. SANDSTONE is )o DQD
L 25— fine. kOO d
L g e o
o o T )o DQ
- 13 R DOD"C) q
L g o o
— i PN
L R oO O 9
4 o \° 2
B E uw b5
| 4 DO O o
gr 2 100 | 64 | 64 DODOQQ
g B 29.10-29.50m: CZ, 80°, crumbles on handling DOD
. . 29.11-29.49m: JT, 80°, Ro, Un, Cn PR O
1 0
14 ] Py og
L ] 0%0 o
L oo o
- ] DOODQ
| 8L E 100 | 100 | 100 "r,DaOf
I | AN
r 20 o 0
B | Terminated at 30.00 m. Target depth.
15 b
i 31
16 b
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 37mm and vertical accuracy +/- 66mm. DateTime Hole Depth  Water Level
2. Two vibrating wire piezometers were installed on 10/10/2025. BH2B_1142_PZ01 was installed at 7.75m bgl, Serial No. 378259. BH2B_1142_PZ02 §g§g1ggg gggg ngm gggmgg:
was installed at 16.75m bgl, Serial No. 378294. The hole was backfilled with a sand pack instead of grout. 2025:10:06 16:47 16:302 3:102bg|
2025-10-07 07:00  16.30m 3.10mbgl
2025-10-07 17:00  22.30m 0.00mbgl
2025-10-08 07:35  22.30m 0.50mbgl
) _ 2025-10-08 16:40  30.00m 2.10mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 1378, calibration constant 1.383. 2025-10-09 06:20  30.00m 2.70mbgl




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1142
Photographed By: CM Date Photographed: 02/10/2025-07/10/2025

BH2B_1142_BOX001_0m-2.75m

BH2B_1142_BOX002_2.75m-6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1142
Photographed By: CM Date Photographed: 02/10/2025-07/10/2025

BH2B_1142_BOX003_6m-9m

BH2B_1142 BOX004_9m-12.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1142
Photographed By: CM Date Photographed: 02/10/2025-07/10/2025

BH2B_1142_BOX005_12.25m-15.5m

BH2B_1142 BOX006_15.5m-18.78m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1142
Photographed By: CM Date Photographed: 02/10/2025-07/10/2025

BH2B_1142_BOX007_18.78m-21.8m

BH2B_1142 BOX008_21.8m-24.15m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1142
Photographed By: CM Date Photographed: 02/10/2025-07/10/2025

BH2B_1142_BOX009_24.15m-26.9m

BH2B_1142 _BOX010_26.9m-29.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1142
Photographed By: CM Date Photographed: 02/10/2025-07/10/2025

BH2B_1142_BOX011_29.6m-30m



Client: New Zealand Transport Agency

Location: Zone 4, 3838 State Highway 1, Waipu

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 143

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/-
30mm and vertical accuracy +/- 63.5mm.

2. A standpipe was installed on 28/10/2025 with a screen interval between 2.50 to 4.50m bgl. One vibrating wire
piezometer BH2B_1143_PZ01 was installed at 4.2m bgl, within the open standpipe on 09/12/2025, Serial No.
P250899.

3. Shear Vane Serial No. 3352, calibration constant 1.75.

Project Off
Level 17, Aon Centre, 212]96%%10';65 Street West, Auckland .

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 23/10/2025 Logged:  B.Griffiths/M.Zhang
Method: Rotary Core Wireline Easting: 1728057.40mE, Date Completed: 28/10/2025 Input: M.Zhang
Equipment: Hanjin / D&B 10 Northing: 6016492.08mN, Inclination: 90 Reviewed: C. Parkes
Contractor: McMillan Drilling (N 1) Ltd  [Ground level: 9.37m (NZVD2016)  |Azimuth: N/A Verified:  A. George

w -
_ n [ =
] = E|lo |H 2l 2= ~|=| 2o o4
218 |E T|%0 |8 | 88 |g|g|8]| 69 STRATIGRAPHY E2
w E g F ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
| al29 sl =29 |e1819 | & ADDITIONAL NOTES z9
Ols (¢ w|o w ] o =|lo|x -
© (=] © 2 L 2,00 9@
E22899 z
| SILT, trace clay, with minor rootlets; dark brown. Firm, :
] @ | moist, low plasticity; rootlets less than 2mm thick.
9 ] [TOPSOIL].
CLAY, with some silt; brownish grey. Very stiff, moist,
high plasticity; trace rootlets; [RECENT (HOLOCENE) °B5.;“Sf/"
< ALLUVIUM]. 140/88kPa | 400 | R
I
- Sandy SILT; light grey. Soft, moist, low plasticity;
1 sand, fine.
I\ A — - - Il 1msv
CLAY, with minor silt; light brown, minor orangish BH SV
brown streaking. Firm, moist, high plasticity. 81/30kPa
. 8
- 1.50m: Grey, with brownish grey mottles. 15m sV
. BH SV
o 91/39%Pa 100 - -
% 15m SPT
L 0,0//0,0,0,0
I 2 N=0
CLAY, trace silt and organics, grey. Very soft, moist,
highly plasticity. Organics are disseminated fibrous
7 .
P wood fragments up to 4mm thick.
g 00| - | -
I
| 3 29m SV
- . CBSV
3.00m - 3.50m: U54 sample (500mm). 30/16kPa
— <
) e 00| - | -
35m SPT
0,0//0,0,0,0
v N=0 100 | - -
)
— 4
§ = 100 - | -
L 5 —
45m SPT
= 0,0//0,0,0,0
% 4.70m: Decomposed wood fragment (5mm diameter). N=0 100 ] - -
o~ -
1 5
w 4 | Silty CLAY; trace organics, bluish grey. Firm, moist,
% 4 high plasticity. Organics are disseminated fibrous 100 | - -
] wood fragments up to 3mm.
[ s | 59m SV
- -1 . CB SV
| 6.00m - 6.50m: U54 sample (500mm). 53/ 18kPa
3 1 10| - | -
S 3 E
CLAY, trace silt and organics, grey, with orangish 0605//'(‘)‘ gPOTO
I brown streaking. Stiff, moist, highly plasticity. "UN=O sl - R
€ Organics are disseminated fibrous wood fragments up
B ; to 2mm thick.
(52
o | g 00| - | -
| 2
74m SV
] . ; CB SV
7.50m: Very stiff, grey. 123/53KPa
by 75msPT |00 - | -
n 0,0//0,0,0, 1
REMARKS: Vater Le\‘lel Readings:

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




Client: New Zealand Transport Agency

Location: Zone 4, 3838 State Highway 1, Waipu

Project:  Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1143

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/-
30mm and vertical accuracy +/- 63.5mm.

2. A standpipe was installed on 28/10/2025 with a screen interval between 2.50 to 4.50m bgl. One vibrating wire
piezometer BH2B_1143_PZ01 was installed at 4.2m bgl, within the open standpipe on 09/12/2025, Serial No.
P250899.

3. Shear Vane Serial No. 3352, calibration constant 1.75.

DateTime

Project Offi
Level 17, Aon Centre, 212]968%10';65 Street West, Auckland .

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 23/10/2025 Logged:  B.Griffiths/M.Zhang
Method: Rotary Core Wireline Easting: 1728057.40mE, Date Completed: 28/10/2025 Input: M.Zhang
Equipment: Hanjin / D&B 10 Northing: 6016492.08mN, Inclination: 90 Reviewed: C. Parkes
Contractor: McMillan Drilling (N 1) Ltd  [Ground level: 9.37m (NZVD2016)  |Azimuth: N/A Verified:  A. George

w -
_ n [ =
] = E|lo |H 2l 2= ~|=| 2o o4
218 |E T|%0 |8 | 88 |g|g|8]| 69 STRATIGRAPHY E2
w E = ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
| al29 sl =29 |e1819 | & ADDITIONAL NOTES z9
Ols (¢ w|o w ] o =|lo|x -
© a © E L 2 p0n 0@
E22899 S
1
[se)
g 00| - | -
I
9
« 9.00m: Bluish grey. 9m SPT
- 0,0//0,0,0,0
a N=0 100 - | -
L 0
w I
g 10, 100 - | -
| T
L -1
N 10.40m: With minor fine sand. A 106323\,
E Silty fine to medium SAND; grey. Very loose, moist; 84/ 18kPa
% poorly graded. wol| - | -
11_]
11m SPT
e | . | PEAT with some clay and silt, dark brown. Very soft, SR Lo - | -
»n 2 ] = | moist, high plasticity. Firm and fibrous (H5), organics
r 4 comprised of rootlets and disseminated fibrous wood
E fragments up to 20mm thick.
13 1 00| - | -
I 4
[ 12_] 11.9m SV
. CBsv
| 12.00m - 12.50m: U54 sample (500mm). 45/18kPa
3 1 00| - | -
] | 3 q
i Organic Silty CLAY, grey. Very soft, moist, high 0162)-”55"0331'0
N ] plasticity. Organics are disseminated fibrous wood N=0 0 fq00] - ] -
a E fragments up to 3mm thick.
] 13_] Clayey SILT, trace organics; dark grey. Firm, moist,
] high plasticity. Organics are disseminated fibrous
S 1 wood fragments up to 3mm thick. 10| - R
| | I [ 4 ]
i 13.4m SV
| T CBsv
1 67/18kPa
E 1 13.5m SPT 100 - -
2] 4 0,0/11,0,1,2
I 4 N=4
— 14,
i Silty fine SAND; dark grey. Loosely packed, moist;
5 ] uniformly graded.
§ | Clayey SILT; dark grey. Firm, moist, high plasticity. | 00| - | -
© 1 14.5-15.0m: CORE LOSS (500mm). Loss assumed
] from washout of clayey silt matrix during drilling.
15_]
i Silty fine SAND; dark grey. Very loose, moist; 0 105//% gP(L
I ] uniformly graded, some shells (1-5mm diameter) NE1 00| - }
a 5 ] [ESTUARINE DEPOSITS].
1 i w SILT, with some sand, some shells, trace of organics;
] dark grey. Firm, moist, low plasticity. Shells are 1-
S E 10mm diameter. Weak HClI reaction on shells. wo| - | -
T 1 Organics are disseminated fibrous wood fragments up
i ] to 2mm thick from 15.80m.
REMARKS: Vater Le\‘lel Readings:

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, 3838 State Highway 1, Waipu

Project Reference:  Aurecon WSP JV

BH2B_1143

Sheet 3 of 4

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 23/10/2025 Logged:  B.Griffiths/M.Zhang
Method: Rotary Core Wireline Easting: 1728057.40mE, Date Completed: 28/10/2025 Input: M.Zhang
Equipment: Hanjin / D&B 10 Northing: 6016492.08mN, Inclination: 90 Reviewed: C. Parkes
Contractor: McMillan Drilling (N 1) Ltd  [Ground level: 9.37m (NZVD2016)  |Azimuth: N/A Verified:  A. George
w -
_ n [ =
X —~ €lo w o [ _ =) [
SIS |E 2|20 8 | 88 |g|g|8]| 69 STRATIGRAPHY E2
w ,’_: 4 E ao |© MATERIAL DESCRIPTION £ a '5 ¥ | |a é DEFECT DESCRIPTION 4x
5l¥|z 5 5 - e 5| =29 |2[(3|8| & ADDITIONAL NOTES =3
o ol |o =| Su . o 6o
EL£8CY Z
] ﬁlaﬁ/ley ‘lsallgt'il'éi;/vith some shells; dark grey. Firm, moist, +o-00m - 18.50m: HC) test on malri, no reaction.
o | & i gnly P Y 100 -
I 7 E
i w Gravelly fine SAND, with some silt, with trace shells; 013-”%"03370
I ] = | light grey, poorly graded; gravel, fine, subrounded, N=0 o [q00] - .
2] 1 moderately weathered, Sandstone.
— 17_]
w 8 i 17.3-18.0m: CORE LOSS (700mm). Loss assumed
% 4 from washout of sand matrix during drilling. B3 | - -
18_]
CLAY, with trace silt and sand; grey. Firm, moist, high . 11‘3;'1' 2P1TO
= plasticity; sand, fine [RECENT (HOLOCENE) "N=2 |00 - -
€N 9 ALLUVIUM].
© L
w b
e} 19 00| - | -
I
19.15m - 19.20m: Silty fine SAND; grey . Loose, moist.
| -10 2
] Organic SILT, with some clay, dark brown. Firm, 1965‘?2\?\’
I ] moist, low plasticity. Organics are disseminated s21akPa | 100 - | -
an [ h fibrous wood fragments up to 5mm thick. A 19.5m SPT
— 20 ] Fine to medium SAND, with trace silt; grey. Very O'O/ﬁ)':oé1' 2
7] loose, moist; uniformly graded. 20.00m - 22.00m: HCl test on matrix, no reaction
|| Q ] 100 - | -
| -11 ]
Gravelly fine to coarse SAND; grey. Loose, moist; well
© ] graded; gravel, fine, subangular to angular, slightly
g ] weathered, grey, Greywacke Sandstone. 200 -] -
i o] 20.6-21.0m: CORE LOSS (400mm). Loss assumed
] \from washout of sand matrix during drilling. [ 21m SPT
by J Gravelly fine to coarse SAND; grey. Medium dense, 1’3/@ ?,03, 2 bs | - R
*n 12 E moist; well graded; gravel, fine, subangular to
B 1 angular, slightly weathered, grey, Greywacke
T Sandstone.
- ]
~| o E 100 - | -
T -4
2 1 21.86m: Trace silt.
- |
e} i 100 - | -
T <
o | . 22.20m - 22.31m: Interbedded SILTSTONE and fine
gL ] SANDSTONE cobble. 00| - | -
- . 22.36m - 22.39m: SILTSTONE gravel. s
- ] 22.39m - 22.45m: STILSTONE cobble. 3,Z§'//5<;n5, ;T7
o 1 N=23 64 - -
(2] 4
23—- 22.95m - 23.39m: potential washout of fine to
|| i coarse sand matrix during drilling, recovered as
8 1 100 | - R predominately gravel
I
-14 ]
] i Slightly weathered; grey, banded dark grey and
@® ] chocolate brown, pervasively sheared, Intermixed
3 ] Z | MUDSTONE and SILTSTONE; very weak. Shear swW w9 || o |
T 1 Z | fabric dips at 10-30°. Closely spaced incipient joints of 23.80m: HC test on matrix. no reaction
r E low tensile strength, with silt infill throughout; . ’
REMARKS: Vater Le\‘lel Readings:

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

30mm and vertical accuracy +/- 63.5mm.

2. A standpipe was installed on 28/10/2025 with a screen interval between 2.50 to 4.50m bgl. One vibrating wire
piezometer BH2B_1143_PZ01 was installed at 4.2m bgl, within the open standpipe on 09/12/2025, Serial No.

P250899.

3. Shear Vane Serial No. 3352, calibration constant 1.75.

DateTime
23/10/2025 4:30:00 pm
24/10/2025 7:03:00 am

Hole Depth (m)
21.45
| 2145 |

Water Level (m)

1.30
4.70




Project Office

Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 4, 3838 State Highway 1, Waipu

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

BH2B_1143

Central, Auckland 1010 Project Reference:  Aurecon WSP JV Sheet 4 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 23/10/2025 Logged:  B.Griffiths/M.Zhang
Method: Rotary Core Wireline Easting: 1728057.40mE, Date Completed: 28/10/2025 Input: M.Zhang
Equipment: Hanjin / D&B 10 Northing: 6016492.08mN, Inclination: 90 Reviewed: C. Parkes
Contractor: McMillan Drilling (N 1) Ltd  [Ground level: 9.37m (NZVD2016)  |Azimuth: N/A Verified:  A. George

w =
_ 1) [4 =z
x 3 w =2 3 = [}
[= 1 o _ =~ (O] =
2|3 |E TlZo 8 g 28 |g|8|8]| 69 STRATIGRAPHY RE
w ,’_: = ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
Slelz & % - 9 sl =29 |e1819 | & ADDITIONAL NOTES < 2
o al® |o = 3¢ 0,00 b
E22899 £
2 [NORTHLAND ALLOCHTHON MELANGE MATRIX]. 241rg ggT o - | - :
for 70mm N =
-15 50+
sw
@
g 100 | 100 | -
2t
© 25_]
-16 Slightly weathered; grey, brownish grey, banded dark ) _
| grey, mottled greenish grey, calcareous, pervasively 25.40m: HCl test on matrix, strong reaction
I3 sheared, MUDSTONE; very weak; with minor 25.5mSPT | |
1%} ” 11, 16/122, 28
limestone clasts up to 30mm throughout. Closely for 70mm N =
spaced incipient joints with silt infill. 50+
|| » 26_]
] 100 | 40 | -
2 26.15m - 26.38m: Fine SANDSTONE cobble.
17 z sw 26.30m: JT, 45°, RG , PL, silt infill (1mm)
[s2]
g || ey - 26.70m: HCI test on matrix, strong reaction
27_]
27m SPT
8} 10,1318,24, | o | - | .
@ 8
@ 18 for 15mm N =
o Slightly weathered; dark grey, calcareous, pervasively 50+ 27.32m - 27.64m: CORE SWELL (320mm)
sheared, MUDSTONE; very weak.
« L 27.76m: Grey, mottled bluish grey.
g sw 127 | 127 ] -
I 28_|
| -19
28.5-29.0m: CORE LOSS (500mm). Loss assumed
from washout of clayey silt matrix during drilling.
i 29.00-29.10m: FZ, 20° , drilling induced,
29, - overed as fine to medium, angular siltstone
Unweathered; dark grey, greenish grey, moderately // gravel, minor silt, low plasticity
© thick, Calcareous SILTSTONE; weak. Dislocated ! 29 17-20.22m: HB
% 20 bedding fabric typically dipping at 30°, 1-2mm offset. STIpe| - H
r cs 29.35m: HCl test on matrix, strong reaction
uw : 29.61-29.64m: FZ, 10° , drilling induced along
weak incipient fractures, recovered as fine to
: =" medium, angular siltstone gravel, minor silt, low
plasticity
29.77-29.95m: FZ, 30°-40° , breakage along very
B closely spaced_ incipient joints during c_lri\lmg,
N 80 Slightly weathered; grey, mottled brown, calcareous, ;;‘3;?'?,25: cﬂ'gyey‘f)\f,os;sset{cﬁ;‘gular sitstone
< pervasively sheared, MUDSTONE; very weak.
<
| -21 =
3 sw 103 [ 103 ] -
I
31_|]
31.15m - 31.28m: Slightly weathered, grey SILTSTONE
22 cobble, weak.
End Of Hole: 31.50m
REMARKS: Vater Le\‘lel Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 24/10/2025 12:46:00 pm 31.50 3.10
30mm and vertical accuracy +/- 63.5mm. | 28/10/2025 9:26:00 am | 31.50 | 6.70

2. A standpipe was installed on 28/10/2025 with a screen interval between 2.50 to 4.50m bgl. One vibrating wire
piezometer BH2B_1143_PZ01 was installed at 4.2m bgl, within the open standpipe on 09/12/2025, Serial No.

P250899.

3. Shear Vane Serial No. 3352, calibration constant 1.75.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1143
Photographed By: BTG Date Photographed: 22/10/2025-23/10/2025

BH2B_1143 BOX001_Om-3.2m

BH2B_1143 BOX002_3.2m-6.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1143
Photographed By: BTG Date Photographed: 22/10/2025-23/10/2025

BH2B_1143 BOX003_6.5m-10.05m

BH2B_1143 BOX004_10.05m-13.3m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1143
Photographed By: BTG Date Photographed: 22/10/2025-23/10/2025

BH2B_1143 BOX005_13.3m-16.5m

BH2B_1143 BOX006_16.5m-20.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1143
Photographed By: BTG Date Photographed: 22/10/2025-23/10/2025

BH2B_1143 BOX007_20.25m-23.1m

BH2B_1143 BOX008_23.1m-26m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1143
Photographed By: BTG Date Photographed: 22/10/2025-23/10/2025

BH2B_1143_BOX009_26m-28.5m

BH2B_1143 BOX010_28.5m-31.5m
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BOREHOLE INFORMATION CO-ORDINATES:  NZTM2000 Date started:  19/08/2025 Logged: ""”J‘O‘E” .
Method: Rotary Core Wireline Easting: 1727595.24 Date completed: 08/09/2025 Input: C hitten
Equipment:  TechDrill 250 HD Northing: 6007655.58 Inclination: 90° Reviewed: R.van Dam
Contractor:  Drill Force NZ Ltd Ground level: 290.81m (NZVD2016) | Azimuth: N/A Verified: S. Nelis
%) 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%
Llulz |z~ |k < =9 o|lo|g | & ADDITIONAL NOTES P
= O =z @© < Elo|x [ ]
o o > 5} DT 2}
= 202,380 z
S2S0654
e L.—10.00m: Silty, sandy fine to coarse GRAVEL; light brown. — 0.00-6.00m: HWT casing installed due to hole h;:
i X Loosely packed; moist; well graded. Gravel is angular to collapse. "
i x| subrounded, weak to moderately strong, highly to slightly
B EXX> \weathered, Greywacke Sandstone; sand is fine to coarse
I (X X ] \[FILL]. )
B XX 0.05m: Clayey SILT with some sand; orange mottled light 8'75;;‘6' :f;‘_,"a'sv
B XX %] grey. Firm; moist; low plasticity. Sand is fine to coarse
% XX > [RESIDUALLY WEATHERED GREYWACKE]. RS 100
290 RS 0.50m: ...Stiff.
i | S
: 1t ><_X><>< 1 1.00m: ...Some clay; hard. éomé/;%Hki\;
i X%
- 7_)< X >
- I B o 1.40m: Sandy SILT; light brownish grey streaked dark brown. 1.5m: ISHSV
B Firm; moist; low plasticity. Sand is fine to medium. Dark 2'06/1'18 KPa
= | brown and black staining along closely spaced, relic defects 1.5m: SPT
T [COMPLETELY WEATHERED GREYWACKE]. 1,21/ 100
-289 1,2,2,3
— N=8 S
i 2.10m: ...Mottled reddish brown.
- cw
o F
gL 100
T 2.50m: ...Minor gravel; light brownish orange mottled light
I reddish brown, dark brown and black. Gravel is fine to
288 medium, angular to subangular, very weak, Greywacke.
3m: IBHSV ~ ——f
L 76/15 kPa
= L 3m: SPT
% ] 3.20m: Highly weathered, brownish orange streaked dark 1,100 100
B ] brown and black, GREYWACKE SANDSTONE. Extremely ,1\,’3’72’ 2
— B weak; moderately fractured; black and brown staining on -
B | defect surfaces. (Silty, sandy fine to coarse GRAVEL. Loose;
B wet; well graded. Gravel is angular to subangular, extremely
B : weak; sand is fine to coarse) [HIGHLY WEATHERED 3.75m: JT set x9, 40-50°, Ro, PI, Sn MnO, <1
287 GREYWACKE]. mm aperture
8 1 3.75m: ...Light grey and orange streaked brown and black. 100! 8 | o
T 4— 4.00m: JT set x3, 30°, Ro, PI, Sn MnO, <1 mm
+ E aperture
- 1 4.20-4.50m: JI throughout, 5-90°, Un, Sn FeO,
- 1 >0 mm
+ E 4.30m: JT set x4, 75-85°, Ro, Un, Sn MnO, <1
— — 4.5m: SPT mm aperture
L i 3,2/
= i 2,4,4,4
% T N=14 100
—286 b o HW
L ] B
L 5
~l 8T i 5.40m: ...Light greenish orange; highly fractured, black and 10| B3 | o if&ii%z;tﬂeset X6, 40-50%, Ro, PI, Sn MnO,
£t -
i ] brown staining along defect surfaces. 5.41m: JT set x2, 30°, Ro, Pl, Sn MnO, <1 mm
B aperture
285 b 5.42-5.60m: JT set x2, 75-85°, Ro, Un, Sn
g MnO, <1 mm aperture
—t 6— 6m: SPT
L 4 2,2/
£t 1 N33 100
& [ 1 N=9
L B 6.45m: CORE LOSS (750 mm), washed out at start of run. I
284 b
g i
gt 7 o | 0| 0
L g CE79 .
1 7.20m: Highly weathered, light greyish orange, GREYWACKE Z{rze?{rfog”ﬁ FFZe'OJ' throughout, weak tensile
B ] SANDSTONE. Extremely weak. Highly fractured; brown and gth, Sn,
I B black FeO/MnO staining on defect surfaces. (Silty fine to 75mspT |
B | E coarse SAND with some clay and minor gravel. Medium Py 3'7;'
= | = | dense; moist; well graded. Gravel is fine to medium, angular). HW 3567
o T N=21 100
D Log3 T
1T e 1---- 7.95m: ...Greyish orange; fractured. =
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 40mm and vertical accuracy +/- 84mm. DateTime Hole Depth Water Level
2. Two vibrating wire piezometers were installed on 08/09/2025. BH2B_1144_PZ01 was installed at 20m bgl, Serial No. 378355. BH2B_1144_PZ02 was installed at 75m bgl, Serial No. P250936. 2025-08-20 08:00 11.30m 3.49mbgl
3. Terminal/Straddle packer testing undertaken between 40.50 to 53.0 m on 28/08/2025 and between 69.0-75.0m on 03/09/2025. 5025-08-20 15:00 15'23 g 9
4. Geophysical profiling was undertaken on 05/09/2025, comprising optical and acoustic televiewer. ol y .£3M 3.20mbgl
5. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane. 2025-08-21 11:00 15.23m 9.82mbgl
6. Incipient joints ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone). 2025-08-21 18:00 22.50m 2.00mbgl
7. Terminated deeper than original target depth (60 m) due to design variation. 2025-08-22 09:00 22.50m 6.90mbgl
2025-08-22 14:30  27.00m 27.00mbgl
. o 2025-08-22 17:00  27.00m 3.36mbgl
Shear Vane (ISHSV + IBHSV) Serial No. 3453, calibration constant 1.47. 2025-08-25 10:00  27.00m 15.21mbgl




s Client: New Zealand Transport Agency
WAKA KC nificance
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 44
Project Offce Location: Zone 2, State Highway 1, Waipu - TRACK
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOJeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 2 of 11
BOREHOLE INFORMATION CO-ORDINATES:  NZTM2000 Date started:  19/08/2025 Logged: g vrmen
Method: Rotary Core Wireline Easting: 1727595.24 Date completed: 08/09/2025 Input: C. V{/)hltten
Equipment:  TechDrill 250 HD Northing: 6007655.58 Inclination: 90° Reviewed: R.van Dam
Contractor:  Drill Force NZ Ltd Ground level: 290.81m (NZVD2016) | Azimuth: N/A Verified: S. Nelis
%) 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%
Xlwleg |- |E < =5 clog]| & ADDITIONAL NOTES <
gl = 2o =z s < Elo|x E &
[&] o D 1o N~ 2]
= - Igwgwg"’ z
S2S0654
i i 8.00-8.30m: JT set x4, 40-50°, Ro, PI, Sn MnO,
I | <1 mm aperture
I | 8.01-8.30m: JT set x2, 30°, Ro, PI, Sn MnO, <1
B | mm aperture
g i i 100 | 47 | o 8.15-8.30m: JT, 75-85°, RO, Un, Sn MnO, <1
| | 8.50-8.93m: ...Crush zone; highly fractured; black and brown mm aperture
I i T |staining on defect surfaces. Recovered as clayey fine to 8.45-9.00m: JT set x6, 65-70°, Ro, PI, Sn FeO,
% coarse GRAVEL; angular to subangular, very weak. HW <1 mm aperture
282 b 8.50-8.93m: FZ, JI throughout, weak tensile
r 7 strength, Sn FeO
T 9 3m42”3"T 8.50-9.00m: JT set x6, 40-50°, Ro, PI, Sn MnO,
r 1 g <1 mm aperture
gt : 9.15m: ...Light pink. S8 100
o L i
- E 9.35m: ...Brownish orange mottled light grey and black. |
- — 9.45m: CORE LOSS (750 mm), wash out at start of run in
- B suspected fractured zone.
281 b
3 i
gl 104 29 [ 0 [ 0
@ I | 10.20m: Highly weathered, light greyish orange,
j | GREYWACKE SANDSTONE. Extremely weak. Moderately to
— - T 1*‘69‘:‘(')3;:_@“'_‘;'?]?; ?r:;"s"z'zt‘aﬁra:ge staining on defect surfaces. 10.5m: SPT 10.50-10.95m: CZ, recovered as SILT, with
| | o |19.40m: ...Light p ge. ) HW | 3, 41/ some clay, minor sand and gravel
— = [10.50-10.95m: ...Crushed zone recovered as SILT with some 4.5,7,6 ’
% 7 clay minor sand and gravel; light brownish orange mottled N=22 78
[—280 b black and white. Stiff; moist; low plasticity; relic shear fabric,
1 ) lickensides on some defect surfaces. I I R N
r " 10.95m: 10.95-11.3 m: CORE LOSS (350 mm), wash out at
r 7 start of run after SPT.
- B i 11.30m: Highly weathered, light greyish orange ;;ﬁg-:ra;jorr;;grzé;:(éog:‘;e;r::els"‘T' with
ol B GREYWACKE SANDSTONE. Very weak. highly fractured; 671 | 47 | Ba o o
T ] joints, sub-horizontal to sub-vertical, brown FeO/MnO ;;ﬁjﬂ:éﬂy 10% Slk, St, Sn FeO/MnO, <1 mm
B staining. . o
i 76 1 11.30-11.50m: ...Crushed zone recovered as SILT with some 'ur.]500-11.70m. JI, 80-90°, Sm, Un, Sn FeO/
B ] clay minor sand and gravel; light brownish orange mottled . o
7 black and white. Stiff; moist; low plasticity; relic shear fabric, 12m: SPT ;Lfgﬂ:é‘”—’ 8°, Ro, P, Sn FeO/MnO, <1 mm
B slickensides on some defect surfaces. m: B N o
= | 11.40-11.50m: ...Some white mineralisation (zeolite?) along ?1 84/0 11,15 ;:)‘esriﬁéJT’ 20°, Ro, Un, Sn FeO/MnO, <1 mm
o r b el
&L 1 some defects. N=47 100 11.60-11.73m: JT, 65°, Ro, U, Sn FeO/MnO,
| 4 <1 mm aperture
B - 11.60-12.00m: JI multiple sets, 60° and 80°, PI,
o L 4 Sn FeO
% | i 100 | 90 || 78 12.45-12.85m: JI throughout, 0-90°, Un-PI, Sn
FeO, >0 mm
12.60-12.70m: JI set x3, 15-20°, Ro, Un, Sn
FeO, >0 mm
- L | 12.76m: JT, 25°, Ro, St, Sn FeO/MnO, <1 mm
gl | 100 | 5 7 aperture
T | 12.80m: JT, 30°, Ro, PI, Sn FeO/MnO, <1 mm
B | aperture
- B 13.5m: SPT 13.00-13.13m: JT, 65°, Ro, PI, Sn FeO/MnO
[ ] - s 1o 13.05m: JT set x2, 50°, Ro, PI, Sn FeO/MnO
= o HW 151 16,23 13.17-13.37m: JT, 75°, Ro, PI, Sn FeO
Rl 1 = N =50+ 100 13.35-13.50m: JI set x2, 80-85°, Ro, PI-Un, Sn
277 b FeO
I 1 . . . . ) — 13.40m: JT, 45°, Ro, Un, Sn FeO/MnO
<| o | 14— 13.95-14.10m: ...Recovejgd as: §andy SILT }m?h minor clay; 13.44m: JT, 10°, Ro, Un, Sn FeO
% + R light brownish yellow. Stiff; moist; low plasticity; sand is fine. 100 {20 | O 14.10-14.25m: JI, 80-90°, PI, healed quartz, <1
— ] 14.20m: ...Fractured; occasional white mineralisation mm .
B (zeolite?), on defect surfaces, <2 mm. 14.15m: JT, 20°, Ro, PI, Sn FeO
3 b 14.30-14.50m: JI set x2, 75°, P, healed FeO,
o [ 1 <1 mm; persistent incipient jointing, 0-90°
gr 1 100 | 91 || 67 (50-60° dominant), Sn FeO
Tt E 14.65-14.75m: ...White mineralisation (zeolite?) along defects. 14.30-14.75m: JI set x3, 80-90°, Un-PI, healed
276 1 FeO, <1 mm
- 1 14.75-15.00m: JT, 70°, Un, healed FeO, <1 mm
e i 15T 15.00-15.26m: ...No recovery - solid cone SPT. 12?12:1SHPTC 0
@ | i 50
o | 1 15.23m: ...Moderately fractured; stained brown and black N =50+
gL J along defects. 100 | 74| | 74
L : i 15.50-16.50m: ...Trace white mineralisation (zeolite?) along
o | | some defects. 15.65-16.35m: JT set x6, 25-30°; JT set x6,
g 45-50°; Ro, PI, Sn FeO, <1 mm aperture
w | I 275 b
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 40mm and vertical accuracy +/- 84mm. DateTime Hole Depth Water Level
2. Two vibrating wire piezometers were installed on 08/09/2025. BH2B_1144_PZ01 was installed at 20m bgl, Serial No. 378355. BH2B_1144_PZ02 was installed at 75m bgl, Serial No. P250936. 2025-08-25 18:15 36.00m 1.31mbgl
3. Terminal/Straddle packer testing undertaken between 40.50 to 53.0 m on 28/08/2025 and between 69.0-75.0m on 03/09/2025. y g . 9
4. Geophysical profiling was undertaken on 05/09/2025, comprising optical and acoustic televiewer. 2025-08-26 08:40 36.00m 7.15mbgl
5. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane. 2025-08-26 17:00  45.00m 6.28mbgl
6. Incipient joints ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone). 2025-08-27 08:30 45.00m 11.50mbgl
7. Terminated deeper than original target depth (60 m) due to design variation. 2025-08-27 17:20 53.00m 10.16mbgl
2025-08-28 09:15  53.00m 18.40mbgl
. o 2025-08-28 16:30  53.00m 8.16mbgl
Shear Vane (ISHSV + IBHSV) Serial No. 3453, calibration constant 1.47. 2025-08-29 09:00  53.00m 16.14mbgl
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Shear Vane (ISHSV + IBHSV) Serial No. 3453, calibration constant 1.47.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 40mm and vertical accuracy +/- 84mm.
2. Two vibrating wire piezometers were installed on 08/09/2025. BH2B_1144_PZ01 was installed at 20m bgl, Serial No. 378355. BH2B_1144_PZ02 was installed at 75m bgl, Serial No. P250936. 2025-08-29 14:30
3. Terminal/Straddle packer testing undertaken between 40.50 to 53.0 m on 28/08/2025 and between 69.0-75.0m on 03/09/2025. y
4. Geophysical profiling was undertaken on 05/09/2025, comprising optical and acoustic televiewer.

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

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

7. Terminated deeper than original target depth (60 m) due to design variation.

DateTime

2025-09-01 11:00
2025-09-01 18:00
2025-09-02 08:00
2025-09-02 18:00
2025-09-03 08:00
2025-09-03 18:00
2025-09-04 08:00

BOREHOLE INFORMATION CO-ORDINATES:  NZTM2000 Date started: 19/08/2025 Logged: ‘“ nitten, J.
Method: Rotary Core Wireline Easting: 1727595.24 Date completed: 08/09/2025 Input: C. V{/)hltten
Equipment:  TechDrill 250 HD Northing: 6007655.58 Inclination: 90° Reviewed: R.van Dam
Contractor:  Drill Force NZ Ltd Ground level: 290.81m (NZVD2016) | Azimuth: N/A Verified: S. Nelis
o W =
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%
z Wz &l 5 < =9 °1819| " ADDITIONAL NOTES <
o o|© 5 3 su 7
= - Igwgwg"’ z
S2S0654
i ] 100 | 84| 74
o L 4
[¢]
£ L i
L 4 HW
= | ] 16.50-16.76m: ...No recovery - solid cone SPT. ?gs,',m: spre
& J 26, 24 for 0
27 16.76m: Moderately weathered, light brownish grey streaked el ]
= b .76m: Moderately weathered, light brownish grey streake! N =50+ . o
. E dark brown, GREYWACKE SANDSTONE. Very weak to ;28?1\_/::650”1' JT set x4, 40-50°, Ro, PI-Un, Sn
- 17 weak; incipient fractures with moderate tensile strength, X o
- R planar rough to stepped rough, generally <1-3 mm mineral 16'?6"17'26"1: J;I' set )(22' 70% fl’ Sn Fe?:/MnO
L E infill, dark brown. Core disintegrates under single blow of 7.16-17.56m: JI set x2, 80-90°, Un, Sn FeO/
ol o | B geological hammer. Joints, steep, closely spaced. MW MnO
% = E [MODERATELY WEATHERED GREYWACKE] 100 | 77| | 6
- — 17.45-17.60m: ...Highly fractured; defect surfaces stained 17.50-17.60m: JT, 60°, Pl, Sn MnO, FeO
= E brownish orange, with some white mineralisation (quartz). weathering halo <10 mm around defect
- 1 17.65m: ...Light greenish grey. 17.63-17.83m: JT set x3, 70-75°, Ro, PI, Sn
273 B - - FeO
| 17.80m: Moderately weathered, light bluish grey, _ . o pI-
GREYWACKE SANDSTONE. Moderately strong. Highly 17.80-18.00m: JT set x3, 707, PI; JT set x6,
i 18 fractured; dark brown FeO/MnO staining on defect surfaces | 15-20°, Un: Sn FeO
L J ractured, 9 : 18.00-18.15m: JT set x2, 15-20°, Ro, St, Sn
L 4 FeO
B | 18.20-18.70m: ...Extremely closely spaced, incipient jointing, 18.10m: JT. 40°, PI. Sn FeO
| i weak tensile strength, occasional white mineral infill (quartz). 18.40-18.65m: JT set x2, 45°, Ro, Un, Sn FeO/
| ] MnO
o [ ] 18.65-18.85m: JT set x5, 25-30°; JT set x4,
% |72 | 100 | 82| 6 55-60°; Pl, Sn FeO/MnO
+ E 18.85m: ...Moderately fractured. 18.90-19.50m: JT set x4, 80-90°, Un, Sn FeO/
- 19— MnO, some Cg quartz, <1 mm aperture
= E 18.90m: JT, 40°, PI, infill clay, 30 mm wide, Sn
i : 19.20-19.45m: ...Fragmented; some zeolite mineralisation. l:/lgngocrm j_?feg(gfa’glessn FeO/MnO, some Cg
B ] 19.30-19.40m: ...Crush Zone; recovered as silty fine to coarse seolite !
— 7 glravt«_el _‘t”'_th somle_ s?nd;tbrowr:j._ Well grac:ed; silt E.tlow - 19.30-19.40m: CZ, recovered as silty fine to
L J Z pmi2é$;¥élgr:tvrgn§ ine to medium, angular, weak to coarse GRAVEL with some sand
i 1 = 19.60-20.40m: ...Fragmented; incipient fractures with ;950'219'85”‘: JT. 75, P, healed quartz, Sn
271 1 moderate tensile strength, sub-horizontal to sub-vertical, €0, 2-3 mm
7 stained reddish brown, joints are very steeply inclined to sub- . . L
© r vertical, undulating to planar, with FeO staining. 20.00-20.50m: Persistent incipient jointing,
o MW moderate tensile strength, 0-90° (dominant
8 - B 100 | 55 | e 80-90°), PI-Un, Sn FeO, some healed quartz
I+ E 20.00m: JT set x2, 60°, Ro, PI, Sn FeO
B ; 20.40-20.50m: ...Crush Zone; recovered as silty fine to coarse gg;gfgfﬁg:w(i:tﬁrﬁr?g\rlzrrz(\j/ee:s silty fine to
I ] sand with minor gravel. Well graded:; silt is low plasticity; gravel ¥ . o
i ] is fine to medium, angular, weak to moderately strong. fﬂoﬁgo Szgn?grg J;(s)ﬁttex& 80°, Ro, PI, Sn FeO/
20.50m: ...Highly fractured. ! 9
20.90-21.00m: ...Fragmented; joints stained dark brown with Ll tZeOn.gﬁéZSt;gﬂghPersistent incipient jointing, low
?
i ] 2g$§:gl'tqu\r;1gl_erahsatlon (zeolite?); recovered as fine to 21.00-21.10m: JT set x3, 15°, Un, Sn FeO
= E 21.00m: JT, 80°, Ro, PI, Sn FeO
- 1 21.25m: ...Greenish light grey; highly fractured; incipient 21.25-21.45m: JT, 70°, PI, Sn FeO
o 1 fractures with moderate tensile strength, stained brown with 21.30-21.70m: JT set x3, 70°, Ro, PI, Sn FeO/
B L - some white (zeolite?) and grey (quartz?) mineralisation, 2-15 MnO
o | B mm. 21.45m: JT, 45°, Ro, PI, Sn FeO/MnO
gt 4 100|873 |51 21.70-22.20m: JT, 80-90°, Un, Sn FeO
[—269 b 21.80m: JT, 65°, Ro, Un, Sn FeO
L 22
i 1 22.10m: ...Speckled black (manganese oxide?). 22.10-22.40m: Orthogonal JT set x4, 60-70°,
- 1 Pl, Sn FeO
- 1 22.20m: JI, 80-90°, PI-Un, Sn FeO
[ %3 R 22.35-22.50m: ...Crush Zone; recovered as silty fine to coarse 10| o [0 22.35-22.50m: CZ, recovered as silty fine to
= - ——gravel with some sand; brown. Well graded; silt is low — — coarse GRAVEL with some sand.
L B g:asticity; gravel is fine to medium, angular, weak to 22.50-22.60m: JT set x4, 60°, Ro, PI, Sn FeO
~ g oderately strong. 22.70-22.75m: JT, 30-40°, Ro, Un, Sn FeO
268 4 22.50m: Slightly weathered, bluish grey streaked white and . R
I ] orange, GREYWACKE SANDSTONE. Moderately strong to 22.85m: JT, 20°, Sm, PI, Sn FeO
L 23— strong. Highly fractured; incipient fractures with moderate 22.95-23.00m: JT set x2, 20° & 60°, Ro, PI, Sn
L R tensile strength; closely to very closely spaced joints, planar FeO .
o | J S | rough to stepped rough, commonly with white mineral infill 23.05m: JT, 70°, Ro, PI, Sn FeO
gL | % (<1-3 mm), stained dark brown and brownish orange. Core Sw 100 | 5 | 45 23.20m: JT, 50°, Sm, PI, Sn FeO
| i breaks along incipient fractures under firm blow of geological 23.40-23.75m: JT set x6, 30-85°, Ro. PI. Sn
| n hammer. [SLIGHTLY WEATHERED GREYWACKE] FeO ’ B
| i 22.50m: ...Very closely to extremely closely spaced, incipient
i fractures with low to moderate tensile strength, some stained
| 267 i brown; pervasive veining, zeolite and quartz, <1-10mm thick.
| | 23.85-24.00m: ...Very closely spaced, recovered as fine to 23.88-24.00m: JT set x3, 60-85°, Sm, PI, Sn
coarse GRAVEL; angular.
Remarks: Water Level Readings:

Hole Depth
58.50m
58.50m
61.90m
61.90m
70.70m
70.70m
75.04m
75.04m

Water Level
14.63mbgl
19.20mbgl
7.26mbgl
12.40mbgl
8.45mbgl
15.45mbgl
7.45mbgl
13.60mbgl




NZ TRANS O Roads of National
OGEN Significance

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 B H2 B 1 1 44

Project Offce Location: Zone 2, State Highway 1, Waipu - TRACK
Project Reference: Aurecon WSP JV

Sheet 4 of 11

BOREHOLE INFORMATION CO-ORDINATES:

Method: Rotary Core Wireline Easting:
Equipment:  TechDrill 250 HD Northing:
Contractor:  Drill Force NZ Ltd Ground level:

NZTM2000
1727595.24
6007655.58

290.81m (NZVD2016)

Date started:

Date completed:
Inclination:

Azimuth:

19/08/2025 Logged: <. VV”‘Jom'n J.

08/09/2025 Input: C hitten
90° Reviewed: R.van Dam
N/A Verified: S. Nelis

MATERIAL DESCRIPTION

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

Weathering/USC

SAMPLES &
FIELD TESTS

TCR (%)

SCR (%)

RQD (%)

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

FRACTURE
LOG
INSTALLATION /
BACKFILL

MWS
Ccs
VCS
ECS

VWS
WS

HQ3

- 1.0 GRAVEL; angular.

HQ3
&
|

HQ3
]
|

HQ3

WPU

=

HQ3

10

HQ3

11

HQ3

- ¥ 24.25-24.50m: ...Weak incipient fractures; recovered as coarse

3 1 26.55-26.90m: ...\Weak to moderately strong. Brown
= I weathering penetration up to 150mm around defects.

26.90m: ...Moderately fractured; very closely spaced, incipient
fractures with moderate to high tensile strength.

30.30-30.50m: ...Pervasive veining, zeolite, up to 20mm thick.

sw

100

100

20

100

80

100

FeO

24.15-24.15m: JT, 70°, PI, Sn FeO
24.20-24.50m: JT set x3, 60-85°, Sm, PI, Sn
FeO

24.50-24.95m: JT set x4, 30-85°, Sm, PI-Un,
Sn FeO

25.33-26.35m: JT, 70°, Sm, PI, Sn FeO
25.50m: JT set x3, 75-85°, Sm, PI, Sn FeO

26.40-26.55m: JT set x2, 80°, Ro, PI, Sn FeO
and Vn zeolite

26.60-26.72m: JT set x3, 15°, Sm, PI, greyish
orange weathering penetration up to 120mm
26.76m: JT, 50°, Sm, PI, Sn FeO and Vn clay,
2-3mm

100

100

98

26.78-27.00m: JT set x3, 75-80°, Sm, PI, Cg
zeolite, 2 mm

27.00m: JT, 40°, Sm, Un, Sn FeO and Cg
zeolite

27.25m: JT, 85°, Un

27.35-27.75m: JT set x3, 50-80°, Ro, Un,
healed FeO and Cg zeolite, <2 mm

100

100

100

100

83

100

87

83

68

28.72-29.00m: JT set x4, 50-70°, Ro, Un, Sn
FeO and Cg zeolite

29.20m: JT, 75°, Sm, PI, Sn FeO and Cg
zeolite

29.35-29.40m: JT set x2, 40-50°, Ro, PI, Sn
FeO and Vn silt

29.62m: JT, 60-70°, Sm, Un, Sn FeO and Cg
zeolite

29.75-30.10m: JT set x5, 70-85°, Ro, Un, Sn
FeO and Cg zeolite

30.12-30.15m: JT set x2, 45-60°, Sm, Un, Sn
FeO and Cg zeolite

30.55-30.70m: JT set x3, 40-50°, Sm, Un, Sn
FeO and Cg zeolite

30.84m: JT, 85°, Sm, Un, Sn FeO

31.40-31.50m: JT, 60-70°, Ro, PI, Sn FeO

31.55m: JT, 50°, Un, Sn FeO

31.76m: JT, 70°, Sm, St, Sn FeO and Vn clay, 1
mm

Remarks:

4. Geophysical profiling was undertaken on 05/09/2025, comprising optical and acoustic televiewer.
5. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.

7. Terminated deeper than original target depth (60 m) due to design variation.

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

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 40mm and vertical accuracy +/- 84mm.
2. Two vibrating wire piezometers were installed on 08/09/2025. BH2B_1144_PZ01 was installed at 20m bgl, Serial No. 378355. BH2B_1144_PZ02 was installed at 75m bgl, Serial No. P250936. 2025-09-04 15:00
3. Terminal/Straddle packer testing undertaken between 40.50 to 53.0 m on 28/08/2025 and between 69.0-75.0m on 03/09/2025. g

Water Level Readings:

DateTime Hole Depth  Water Level
82.50m 21.70mbgl
2025-09-0507:30  82.50m 12.36mbgl




w2 paaseon Client: New Zealand Transport Agency
“ o e Project: Northland Corridor, Alternative to Brynderwyn Hills B H 2 B 1 1 44
Project Offce Location: Zone 2, State Highway 1, Waipu - TRACK
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOJeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 5 of 11
BOREHOLE INFORMATION CO-ORDINATES:  NZTM2000 Date started: 19/08/2025 Logged: = ""”J‘O‘E” <
Method: Rotary Core Wireline Easting: 1727595.24 Date completed: 08/09/2025 Input: C hitten
Equipment:  TechDrill 250 HD Northing: 6007655.58 Inclination: 90° Reviewed: R.van Dam
Contractor:  Drill Force NZ Ltd Ground level: 290.81m (NZVD2016) | Azimuth: N/A Verified: S. Nelis
%) 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
Q| s w | & b4 = o Flo | x = o
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
I ) 31.80m: JT, 80°, PI, Sn FeO
I ] 32.04-32.12m: JT set x2, 20-30°, Sm, Un, Sn
I | 100 | 100 | 93 FeO
B | 32.22-32.22m: JT, 80°, Sm, Un, Sn FeO and
8 B Cg zeolite
T [ ] 32.40m: JT, 60°, PI, Sn FeO
i ] 32.58m: JT, 20°, PI, Sn FeO
258 g . o o
= | i 32.85-32.95m: JT set x2, 30° & 70°, Sm, St
— 33
+ b 33.10m: JT, 85°, Ro, PI, Sn FeO and Vn silt
R 1 c 33.38m: JT, 50°, Sm, PI, Sn FeO
L — 33.37-33.77
L e m
o L 4
1 C 100 | 93 || 6
T 257 A amE
L 34— 33.98m: JT, 40°, Sm, PI, Sn FeO
B 4 RN 34.28-34.30m: JT, 70-80°, Ro, Un, Sn FeO
L 4 34.35-34.50m: JT, 20°, Sm, PI, Sn FeO
B 34.65-35.10m: ...Sheared fabric, approximately 75-80°, X o
256 g sheared zones weak and break during handling. 34.75m: JT, 60-80°, Ro, PI, Sn FeO
o L i
- L 35
o) : i 35.18m: JT, 75°, Ro, PI, Sn FeO
g b C: 100 | 97 | 87
Tr 35.22-35.50
r 1 m
I i sw
r T 35.72m: JT, 45°, Ro, PI, Sn FeO
—255 7
T o
I [
i =
1 , 36.20-36.35m: JT, 30°, Sm, Un, Sn FeO
[se) B
% 254 i 36.70-36.90m: ...Highly fractured; very closely spaced, 100 | 100 | 97
f 5 incipient fractures with moderate tensile strength. 36.88m: JT set x4. 50-85°. Ro. PIl. Sn FeO
F 37.00-37.10m: VE, Un, zeolite, 5-8 mm
) - R 37.40m: JT set x6, 10-20°, Ro, PI, Sn FeO
253 7
L 38
§ i 1 o || o || & 38.20m: JT x2, 10° & 30°, Sm, Un, Sn FeO
i | 38.65m: JT. 50°, Ro, PI, Sn FeO
| Fes2 A
— 39— 39.00-40.25m: HB (multiple), 60-75°, along
o 1 healed joints, Cg calcite
L R 39.00m: VE, 65°, Un, calcite, 3-10 mm,
T B ] 39.30m: Unweathered, light bluish grey, GREYWACKE
8 i B SANDSTONE. Moderately strong to strong; very closely
[ j spaced, incipient fractures with moderate to high tensile
B strength, sub-horizontal to sub-vertical, calcite and zeolite uw
] mineralisation common along defect surfaces; pervasive 100 | 100 | 97
251 : veining, zeolite, calcite and quartz, <1-25mm thick.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 40mm and vertical accuracy +/- 84mm. DateTime Hole Depth Water Level
2. Two vibrating wire piezometers were installed on 08/09/2025. BH2B_1144_PZ01 was installed at 20m bgl, Serial No. 378355. BH2B_1144_PZ02 was installed at 75m bgl, Serial No. P250936.
3. Terminal/Straddle packer testing undertaken between 40.50 to 53.0 m on 28/08/2025 and between 69.0-75.0m on 03/09/2025.
4. Geophysical profiling was undertaken on 05/09/2025, comprising optical and acoustic televiewer.
5. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.
6. Incipient joints ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone).
7. Terminated deeper than original target depth (60 m) due to design variation.
Shear Vane (ISHSV + IBHSV) Serial No. 3453, calibration constant 1.47.




Client: New Zealand Transport Agency
NZTRANS O RT Roads of National
Lo Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 44

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 40mm and vertical accuracy +/- 84mm.

2. Two vibrating wire piezometers were installed on 08/09/2025. BH2B_1144_PZ01 was installed at 20m bgl, Serial No. 378355. BH2B_1144_PZ02 was installed at 75m bgl, Serial No. P250936.
3. Terminal/Straddle packer testing undertaken between 40.50 to 53.0 m on 28/08/2025 and between 69.0-75.0m on 03/09/2025.

4. Geophysical profiling was undertaken on 05/09/2025, comprising optical and acoustic televiewer.

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

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

7. Terminated deeper than original target depth (60 m) due to design variation.

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

Project Offce Location: Zone 2, State Highway 1, Waipu - TRACK
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOJeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 6 of 11
BOREHOLE INFORMATION CO-ORDINATES:  NZTM2000 Date started: 19/08/2025 Logged: = ""”J‘O‘E” <
Method: Rotary Core Wireline Easting: 1727595.24 Date completed: 08/09/2025 Input: C hitten
Equipment:  TechDrill 250 HD Northing: 6007655.58 Inclination: 90° Reviewed: R.van Dam
Contractor:  Drill Force NZ Ltd Ground level: 290.81m (NZVD2016) | Azimuth: N/A Verified: S. Nelis
%) 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 z -] < Flo|x E &
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
o L 4
[¢]
£ L i
L1 i
250 b
] L 41—
ol |
e} 100 | 100 | 100
L i
I i 41.40-42.50m: ...Highly fractured; extremely closely spaced,
i ] incipient fractures with low tensile strength, joints at 60-85°;
B ] disintegrates to medium to coarse, angular gravel, during
B handling.
249 b
I 42—
0 L i
o | |
<} 95 || 77|| 95
I 248 b
L 43
B : 43.15-43.45m: CZ, 85°, Slk, Un, recovered as a
N | sandy fine GRAVEL, crumbles when handled
= _ I
g r b 100 0 | 0
—1 i s E . - 43.75-44.20m: CZ, recovered as silty fine to
247 Co 43.75-43l.90m. ...Crush Zone; recovered as_sﬂ'ty'flne to coarse coarse GRAVEL with some sand
+ 1. .. .| o |gravel with some sand; brown. Well graded; silt is low
- 44— . o [plasticity; gravel is fine to medium, angular, weak to uw
L 4 = moderately strong.
o i
gL i 100 | 92 || 72
I
© L i
246 b
Fot 45— . ...
gt Blococ 100 0 | ©
T | J R
[so T 4
<} 100 0 | ©
£ i
F— o B 7
G 245 1 100 | 83|| 69
T i
L 46— .
-t i
S r 1 86|14 | 0
I i
: 4 46.58-46.62m: JT x2, 40° & 60°, Ro, PI, Vn
L 4 zeolite
~ 244 1
o 47— 47.00-47.12m: JT set x3, 30-70°, Ro, PI, Vn
- 1 zeolite
g 1 100 | 100 | 6 47.24m: JT, 50°, Ro, PI
T r : 47.30m: JI, 65°, PI, Cg zeolite, 1 mm
I ] 47.55m: JT, 60°, Ro, Pl
| i 47.65m: JT set x5, 20-30°, Ro, PI
2] 47.85-48.00m: JI x2, 70-80, Ro, Pl
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




N papsco , Client: New Zealand Transport Agency
“ o e Project: Northland Corridor, Alternative to Brynderwyn Hills B H 2 B 1 1 44
Project Offce Location: Zone 2, State Highway 1, Waipu - TRACK
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOJeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 7 of 11
BOREHOLE INFORMATION CO-ORDINATES:  NZTM2000 Date started: 19/08/2025 Logged: = ""”J‘O‘E” <
Method: Rotary Core Wireline Easting: 1727595.24 Date completed: 08/09/2025 Input: C hitten
Equipment:  TechDrill 250 HD Northing: 6007655.58 Inclination: 90° Reviewed: R.van Dam
Contractor:  Drill Force NZ Ltd Ground level: 290.81m (NZVD2016) | Azimuth: N/A Verified: S. Nelis
%) 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
Q| s w o b4 = o F|lo|x =G
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S=S0>0)
~ | i ";‘
i ] 48.45-48.60m: JI x3, 50-70°, Un, Vn zeolite
o [ |
g 100 | 100 | 93
T 242 7
L 49—
+ b 49.10m: JI, 85°, Ro, Un
© - R o "
T B 49.45m: ...Pervasive veining, white and grey quartz, calcite 49.45-49.50m: VE, 20-80°, Un, calcite, 5mm
= 1: and zeolite(?), 2-20mm thick.
241 T
L 50—
o [ |
g 100 | 100 | 100
L i
— i i 50.65-50.80m: JI set x2, 70°, PI, healed calcite
—240 7
I 51
+ b 51.40-51.55m: JI set x2, 60-70°, PI, Cg zeolite
[s2} 4 - . -90° i -
Sr 100l o7 | o7 51.70-51.90m: VE x3, 50-90°, Un, calcite, 2-25
@| T 239 1 mm
I N uw
I E E
B : e i . . N 52.35-52.40m: CZ, with weak incipient joints,
+ o 52.35-52.50m: ...Highly fractured; recovered as fine to coarse recovered as fine GRAVEL
— R GRAVEL, angular.
o | |
[¢] 100 | 100 | 80
I 238 T
53—
o[ 7 53.32m: JT, 60°, Ro, PI, Cg calcite
(e B 100 | 100 | 100
T | —
i E 53.63-53.67m: ...Crush Zone; recovered as silty fine to coarse 53.63-53.70m: CZ, recovered as silty fine to
. . . X A coarse SAND with some gravel
Fos—t-237 i sand_\n_nth some grayel, brown. Well graded; silt is low 53.65m: JT, 70°, Ro, PI, Cg zeolite and calcite
% i 54_, : plasticity; gravel is fine, angular, weak to moderately strong. 100 | 100 | 100 53.85-54.00m: JT set x2, 60°, Ro, PI, Cg zeolite
< B ] C:
* 7 54.20-54.40
- B m
o[ |
g 100 | 100 [ 80 54.75m: JI, 60°, Ro, PI, Cg zeolite
T 236 7
L 55—
i ] 55.15-55.40m: JI set x6, 50-85°, Ro, PI, Vn
| i calcite
o | i 55.65m: JI set x2, 70°, Ro, PI, Vn caclite
bl e
T 235 7
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 40mm and vertical accuracy +/- 84mm. DateTime Hole Depth Water Level
2. Two vibrating wire piezometers were installed on 08/09/2025. BH2B_1144_PZ01 was installed at 20m bgl, Serial No. 378355. BH2B_1144_PZ02 was installed at 75m bgl, Serial No. P250936.
3. Terminal/Straddle packer testing undertaken between 40.50 to 53.0 m on 28/08/2025 and between 69.0-75.0m on 03/09/2025.
4. Geophysical profiling was undertaken on 05/09/2025, comprising optical and acoustic televiewer.
5. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.
6. Incipient joints ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone).
7. Terminated deeper than original target depth (60 m) due to design variation.
Shear Vane (ISHSV + IBHSV) Serial No. 3453, calibration constant 1.47.
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Shear Vane (ISHSV + IBHSV) Serial No. 3453, calibration constant 1.47.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 40mm and vertical accuracy +/- 84mm.
2. Two vibrating wire piezometers were installed on 08/09/2025. BH2B_1144_PZ01 was installed at 20m bgl, Serial No. 378355. BH2B_1144_PZ02 was installed at 75m bgl, Serial No. P250936.
3. Terminal/Straddle packer testing undertaken between 40.50 to 53.0 m on 28/08/2025 and between 69.0-75.0m on 03/09/2025.
4. Geophysical profiling was undertaken on 05/09/2025, comprising optical and acoustic televiewer.

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

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

7. Terminated deeper than original target depth (60 m) due to design variation.

BOREHOLE INFORMATION CO-ORDINATES:  NZTM2000 Date started: 19/08/2025 Logged: ‘“ nitten, J.
Method: Rotary Core Wireline Easting: 1727595.24 Date completed: 08/09/2025 Input: C. V{/)hltten
Equipment:  TechDrill 250 HD Northing: 6007655.58 Inclination: 90° Reviewed: R.van Dam
Contractor:  Drill Force NZ Ltd Ground level: 290.81m (NZVD2016) | Azimuth: N/A Verified: S. Nelis
%) 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%
Llulz |z~ |k < =9 o|lo|g | & ADDITIONAL NOTES P
Is) = al © =z @© < Elo|x [ ]
=] o BT %)
= 202,380 z
S2S0654
: : 56.16m: JI, 50°, Ro, PI, Vn zeolite
i ] 100 | 100 [ 90
- I i
<y .
T [ 4
234 b 56.80-57.00m: JI set x5, 75-80°, Ro, PI, Vn
+ b zeolite and calcite
N i 57t 57.00m: ...Bluish grey; very strong; highly fractured; persistent, 57.05m: JI, 60°, Un, healed calcite.
i | incipient fractures with moderate to high tensile strength,
B ] calcite and quartz mineralisation common along defect 57.25-57.68m: JI, 80°, PI, healed calcite, 1 mm
B | surfaces.
o[ 1
(Ij | 233 | 100 | 85|| 70 57.76m: JT, 40°, Ro, PI, Cg zeolite, <1 mm
i 57.82-57.95m: JI, 65°, Sm, P, healed calcite
L 58—
— - 1 58.10-58.30m: JI, 80-90°, Un, healed calcite
+ b 58.20-58.30m: JI set x2, 50-60°, PI, x2 30-35°,
- b Un, Ro, Cn
—t - 58.45-58.50m: ...Zeolite mineralisation. — 58.50-58.70m: JI, 70°, Un, healed calcite
- B 58.50m: ...Dark greenish grey, streaked white and light
- E greenish grey. Moderately fractured; very closely spaced,
232 4 incipient fractures with high tensile strength, commonly healed 58.80-59.10m: JI set x2, 75-80°, Un, healed
L 4 with quartz and calcite; some chlorite mineralisation. quartz and calcite, 1-10 mm
P L 59—
« 8 - 1 96 | 87| 68 59.10-59.80m: JI orthogonal set x6, 60-65° PI,
i 4 healed quartz, >0 mm
- B 59.20m: JT, 60°, Ro, PI
i ] 59.65m: JI, 65°, PI, Sm, Vn calcite
o 231 b
gL J 100 | 100 | 100
= 2 uw
=< [60.00-60.60m: ...Healed shear zone? Highly fractured; 60.05m: JI, 55°, Un, healed quartz and calcite
i ] persistent, incipient fractures with high tensile strength, joints 60.10-60.30m: JI, 70-80°, Un, healed calcite
i at 40° and 60°. R .
B ] 60.30-60.45m: ...Healed crush zone? Light greenish light grey; 60.3.0—60:45m.lCZ./SZ, 50%, Pl, calcite and
I ] extremely closely spaced fractures with low tensile strength; zeolite mineralisation
- — . d N ! 60.40-61.00m: JI, 70-90°, Un, healed calcite,
« zeolite mineralisation.
gr 1 60.60m: ...Moderately fractured; closel d, incipient 1001 o1 69 <1-2mm
Tl , -00m: ...Moderately fractured; closely spaced, incipien 60.50-60.60m: JI set x2, 60°, P, healed calcite
fractures with high tensile strength.
61.00m: JI orthogonal x4, 60-70°, PI, Vn calcite
—t 1 61.20-61.60m: JI orthogonal x6, 55° and 75°,
- 8 - R ol w | am Ro, PI, healed calcite and quartz
~| T F 1
o | 1 ¥ . o o
g 61.60-61.90m: ...Very closely spaced, strong orthogonal joints. 100 | 100 | 5B 61.60-61 290m. Jl orthogonal x6, 45° and 70°,
I 1 Pl, occasional Vn quartz
1229 b
b 61.90-62.25m: JI, 80°, P, Vn calcite
o 62— 61.90m: JT, 35°, Sm, PI, Vn calcite
+ b 62.20-62.45m: JI, 80°, PI, Vn calcite
P E 62.30-62.40m: VE, 20-30°, St, quartz, 3-20 mm
g - B 100 | 100 | 100 thick
= — 62.45-63.00m: JI orthogonal x8, 65° and 75°,
H E Pl, Vn calcite and quartz
1 228 b
I 63
I ] 63.10m: ...Greenish dark grey streaked light green and white; . o !
i | closely spaced, incipient fractures with high tensile strength; 63.20-63.35m: JI, 70°, PI, Vn calcite
< B ] joints are commonly orthogonal at 45-55° and 60-75°. 63.35-63.45m: JI, 50°, PI, Vn calcite
N 8 I B 63.40m: ...Very closely spaced incipient jointing. 63.45-63.75m: FZ, PI
I | 63.45-68.50m: JI orthogonal x13, 45-60° and
B | L] 65-75°, PI, healed quartz and calcite
| 100 | 95 | 62 63.70m: SZ, 35-50°, Un, healed calcite and
T227 i 63.80m: ...Moderately widely spaced incipient jointing. quartz, 10-30 mm wide
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




s Client: New Zealand Transport Agency
WAKA KC nificance
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H 2 B 1 1 44
Project Offce Location: Zone 2, State Highway 1, Waipu - TRACK
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOJeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 9 of 11
BOREHOLE INFORMATION CO-ORDINATES:  NZTM2000 Date started:  19/08/2025 Logged: g vrmen
Method: Rotary Core Wireline Easting: 1727595.24 Date completed: 08/09/2025 Input: C. V{/)hltten
Equipment:  TechDrill 250 HD Northing: 6007655.58 Inclination: 90° Reviewed: R.van Dam
Contractor:  Drill Force NZ Ltd Ground level: 290.81m (NZVD2016) | Azimuth: N/A Verified: S. Nelis
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ol 10
T B ] 64.30-64.65m: ...Closely spaced incipient jointing. 64.30m: J1 set x4, 657, Sm, P, Vn calcite
< L 1. ... 64.65m: ...Persistent, very closely spaced, incipient fractures
N [—226 Rloooc with moderate to high tensile strength; weak orthogonal joints 64.82m: JT, 20°, Sm, P, Vn calcite
- 1. ... at 45° and 60-75°. 64.90m: SZ, 60-65°, PI, healed quartz, 10-30
3 [ R mm thick
r 10 65.05m: JT, 40°, PI, healed calcite
™ L 4
(:7: | 65.20m: ...Highly fractured; incipient fractures with high tensile 100 | 90 || 6§ 65.25-65.37m: JT set x2, 35-40°, P, Vn calcite,
B | strength; very closely spaced, joints at 45° and 70°. occasional Cg quartz
| B B 65.20-66.15m: ...Occasional chlorite and quartz mineralisation 65.35-65.95m: JT set x5, 60-75°, PI, Vn calcite
B | along healed defects. 65.40m: JT, 45°, PI, Vn calcite
3 1. ... 65.70m: JI, 20°, P, healed calcite
225 ploooc
1 66— . . . - 66.00m: JT set x3, 25-35°, PI, Vn calcite and
- 1" zeolite 2
3 1000 66.15m: ...Pervasive veining, sub-horizontal to sub-vertical, 66.15-67.70m: JI set x17, 40-55°, PI, Cn or with
- B zeolite and quartz; very closely spaced, incipient fractures with minor Vn calcite
- D high tensile strength; joints at 40-55°, occasionally calcite
L <. ... infilled.
o | |
[¢] 100 | 93 || 87
o| T 224 b
N i 1 66.90-67.50m: ...Healed fracture zone? Highly fractured;
L 67— S L !
j extremely closely spaced, incipient fractures with high tensile
i | strength.
I 10 67.70m: ...Fractured; incipient fractures with moderate to high 67.70-67.80m: JI, 75°, Ro, P, Vn calcite
223 | tensile strength; minor veining.
o
L o uw . o P
| = 68.05-68.13m: JI set x3, 30°, PI, Vn calcite, >0
® | 68.10-68.25m: ...Light greyish green; incipient fractures with mm
1 g I i high tensile strength, commonly 20-25°. 100 | 96 | 80
B | 68.35-68.55m: JI, 70°, PI, healed calcite, 1-2
L H 68.45m: ...Highly fractured, incipient fractures with moderate mm
- L tensile strength. . o
L 4000 68.60m: ...Pervasive veining, extremely closely spaced; very gg{gﬁ;egf (r)nnr; JI set x3, 80-90°, PI, healed
ngz 10 closely spaced, incipient fractures with high tensile strength. 68.65m: JI, 55°, P, healed calcite, 1 mm
S 69.00-69.15m: JI set x2, 70°, PI, healed calcite,
f 100 <tmm
I 1 69.20m: ...Joint sets fractures with moderate tensile strength, 69.25m: JI, 45°, PI, Vn calcite
B | 45° and 60°, with occasional calcite veneer.
: n 69.45m: JI, 55°, Un, Vn calcite
| i 69.55m: JI, 50°, Un, Vn calcite
©o| o | 69.60m: ...Fragmented; extremely closely spaced, orthogonal 69.60-69.80m: JI orthogonal x6, 50-60°, PI, Cn
N g I i joints fractures with moderate tensile strength, 50° and 60°. 100 | 6 51 with occasional Vn calcite
221 | 69.80-69.90m: ...Crush zone; light bluish grey; 60° at top, 40° 69.80-69.90m: CZ, 40-60°, recovered as
704 at base; recovered as gravelly CLAY; gravel is fine, angular; gravelly CLAY
i ] with zeolite mineralisation. 69.90-70.00m: JI, 65°, PI, Vn calcite
i 70.00m: ...Moderately fractured; incipient fractures with 70.00-70.40m: JI set x5, 60-70°, PI, Vn calcite
B : moderate tensile strength, joints at 60-70°. and zeolite, >0 mm
j | 70.30m: ...Highly fractured; incipient fractures with low to
— [ moderate tensile strength. — 70.50-70.70m: Fracture zone
- . - :8Z?
1 70.70-70.95m: ...Brecciated, weak; light greyish green mottled 70.70-70.95m: S77
T220 | light grey, some quartz and calcite mineralisation.
50D ¢ N I 70.96m: JI, 40°, PI, Cn
- 71— 70.95m: ...Moderately fractured; incipient fractures with high Ry ' ol . .
| L {---- tensile strength; joints with low tensile strength, 45°; minor 71.05m: VE, 15-25°, Un, light greyish green
o | I veining. quartz, 5-20 mm wide
g | 17000 100 | 6 55 71.08m: JI, 45°, PI, Cg zeolite, 1-2 mm
| i 71.13m: JI, 45°, PI, healed calcite
B 71.40m: ...Highly fractured; very closely spaced, incipient 71.20m: JI, 55°, PI, Vn calcite
5 i j fractures with high tensile strength; closely spaced, orthogonal 71.30-71.55m: JI orthogonal set x5, 60° & 70°,
i | joints with low to moderate tensile strength, 45-55° and 65-75°; P, healed quartz, >0 mm
| pervasive veining, quartz, calcite and zeolite, <1-20 mm thick. 71.45-72.00m: JI orthogonal set x11, 40-55° &
210 ] 65-75°, Pl, Cg calcite and quartz, Vn zeolite
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 40mm and vertical accuracy +/- 84mm. DateTime Hole Depth Water Level
2. Two vibrating wire piezometers were installed on 08/09/2025. BH2B_1144_PZ01 was installed at 20m bgl, Serial No. 378355. BH2B_1144_PZ02 was installed at 75m bgl, Serial No. P250936.
3. Terminal/Straddle packer testing undertaken between 40.50 to 53.0 m on 28/08/2025 and between 69.0-75.0m on 03/09/2025.
4. Geophysical profiling was undertaken on 05/09/2025, comprising optical and acoustic televiewer.
5. ISHSV = in-situ hand shear vane, IBHSV = in barrel hand shear vane.
6. Incipient joints ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone).
7. Terminated deeper than original target depth (60 m) due to design variation.
Shear Vane (ISHSV + IBHSV) Serial No. 3453, calibration constant 1.47.
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1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 40mm and vertical accuracy +/- 84mm.

2. Two vibrating wire piezometers were installed on 08/09/2025. BH2B_1144_PZ01 was installed at 20m bgl, Serial No. 378355. BH2B_1144_PZ02 was installed at 75m bgl, Serial No. P250936.
3. Terminal/Straddle packer testing undertaken between 40.50 to 53.0 m on 28/08/2025 and between 69.0-75.0m on 03/09/2025.
4. Geophysical profiling was undertaken on 05/09/2025, comprising optical and acoustic televiewer.

5. ISHSV = in-situ hand shear vane, IBHSV =
6. Incipient joints ignored when assessing defecting spacing within Waipapa Formation (Greywacke Sandstone).
7. Terminated deeper than original target depth (60 m) due to design variation.

in barrel hand shear vane.

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

BOREHOLE INFORMATION CO-ORDINATES:  NZTM2000 Date started: ~ 19/08/2025 Logged: g vrmen
Method: Rotary Core Wireline Easting: 1727595.24 Date completed: 08/09/2025 Input: C. V{/)hltten
Equipment:  TechDrill 250 HD Northing: 6007655.58 Inclination: 90° Reviewed: R.van Dam
Contractor:  Drill Force NZ Ltd Ground level: 290.81m (NZVD2016) | Azimuth: N/A Verified: S. Nelis
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i 100 | B3 v
gol i %
I 72.20m: ...Incipient fractures with low to moderate tensile
B strength. 72.35-73.60m: JI set x4, 60-75°, Ro, PI, Vn
B 72.35m: ...Incipient fractures with moderate to high tensile calcite
: strength. 72.40m: JI, 50°, PI, healed quartz
o [ 72.70-73.70m: JI set x5, 45°, PI, Cn or Cg
g 218 100 | 93 quartz
~| Tt 72.80-72.90m: JI, 80°, Ro, PI, Cn
N L 72.90-73.20m: JI, 85°, Ro, PI, Vn calcite, <1
- 73.05m: ...Moderately fractured. mm
+ 73.40m: JI, 35°, Un, Cn
+ 73.60m: JI, 35°, PI, Cn
+ 73.70-75.00m: JI orthogonal, 45° & 65°, P,
217 healed quartz or Vn calcite
— 73.85-74.70m: ...Fragmented; persistent, incipient fractures
- with high tensile strength; orthogonal joints with moderate
= tensile strength, 50° and 65-70°.
gr 100 | 94
T L
+ 74.60m: VE x3, 10-45°, PI-Un, quartz, 3-15 mm
74.70m: ...Highly fractured. wide
216
S ] 75.00-76.30m: JI set x5, 85-90°, PI, Cn, >0 mm
i 75.00m: ...Greenish dark grey. 75.06m: VE, 15°, Un, quartz, 10-20 mm
75.10-75.50m: ...Faint thin, gently inclined bedding of fine . . ’ e !
] B sandstone and fine to coarse sandstone. Moderately fractured;
j incipient fractures with moderate to high tensile strength.
L . . . - 75.47m: VE, 15°, PI-St, quartz, 2-20 mm, JI
i 75.50m: ...Occasional inclusions of argillite. throughout vein, Vn calcite
8 - 100 | 73! 75.70-76.20m: JI set x6, 70-80°, PI, occasional
I 215 Vn calcite and zeolite
o
L [
=
76.15-76.25m: ...Fine to coarse Greywacke Sandstone; with . .
occassional quartz mineralisation, 2-8 mm. ;ﬁazgjgigom' CZ, ECS joints, healed quartz
76.25m: ...Healed shear zone? Very steeply inclined healed X o .
I joints and shear surfaces, healed with calcite, quartz ;ggg";s‘](l)o:m JIPI ?geqlé%ﬁgoingl\/gzeohte
—] mineralisation common. -00-70.00m: JI set xo, 69507, Fl, th
76.50m: ...Brecciated Greywacke Sandstone and Siltstone;
pervasively veined (quartz and calcite); incipient jointing 76.80-77.10m: JI set x5, 80°, P, Vn calcite
commonly at 35-40°.
8 100 | 92
T 77.15-77.30m: ...Crush zone; disintegrates to fine to coarse, Zg&l\?;;fg;nﬁrzz{oefoa(:gg)égA\l}rst'ated’
angular gravel under single firm blow of hammer. 77.30-78.00m: JI set x6. 75-80°. P1. Vn calcite
and zeolite
-
<] 100 | 100
o| T
N . . - ! 78.00-78.15m: JI, 80°, PI, Cn
78.00m: ...Brecciated; incipient fractures with high tensile Y 'o rpo . A
strength; closely spaced, joints with low tensile strength, éSJO-;f:;Om. Ji'set x9, 45%, P1, Cn, occasional o
40-45°, planar, common veneer of calcite and quartz. g qu
o L
g 100 | 100
T
79.10-79.30m: ...Healed shear zone? Chlorite and quartz
| mineralisation common; extremely closely spaced, incipient
fractures with low tensile strength.
79.50-81.00m: ...Very closely spaced, incipient fractures with
K ® moderate tensile strength; joints with low tensile strength,
g 75-80°. 79.78m: VE, 15°, Pl, quartz, 3-10 mm wide
Remarks: Water Level Readings:

DateTime Hole Depth Water Level
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1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 40mm and vertical accuracy +/- 84mm.

2. Two vibrating wire piezometers were installed on 08/09/2025. BH2B_1144_PZ01 was installed at 20m bgl, Serial No. 378355. BH2B_1144_PZ02 was installed at 75m bgl, Serial No. P250936.
3. Terminal/Straddle packer testing undertaken between 40.50 to 53.0 m on 28/08/2025 and between 69.0-75.0m on 03/09/2025.

4. Geophysical profiling was undertaken on 05/09/2025, comprising optical and acoustic televiewer.

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

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

7. Terminated deeper than original target depth (60 m) due to design variation.

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

BOREHOLE INFORMATION CO-ORDINATES:  NZTM2000 Date started: 19/08/2025 Logged: Begvgj‘f”' <
Method: Rotary Core Wireline Easting: 1727595.24 Date completed: 08/09/2025 Input: C. Whitten
Equipment:  TechDrill 250 HD Northing: 6007655.58 Inclination: 90° Reviewed: R.van Dam
Contractor:  Drill Force NZ Ltd Ground level: 290.81m (NZVD2016) | Azimuth: N/A Verified: S. Nelis
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i i 100 | 100 | 100
B | 80.30m: ...Incipient fractures with low to moderate tensile
8 I B strength; disintegrates to fine to coarse, angular gravel during
I | handling.
210 b
S i 81t 81.00m: ...Very closely to extremely closely spaced, incipient
i | 5 |fractures with moderate to high tensile strength; joints fractures
B | % with low tensile strength, 80-90°. uw
o[ 1
<} 100 | 93 || 93
I 209 b
1 81.90m: JI set x5, 60-75°, PI, Vn zeolite, <1
- 82— mm
s T |
: | Terminated at 82.50 m. Target depth.
208 b
L 83
207 b
L 84—
206 b
L 85—
205 b
L 86
204 b
L 87
203 b
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144 BOX001_0m-3m

BH2B_1144_BOX002_3m-7.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144 BOX003_7.95m-12.45m

BH2B_1144 BOX004_12.45m-15.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144 BOX005_15.6m-18.6m

BH2B_1144 BOX006_18.6m-21.46m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144_BOX007_21.46m-24m

BH2B_1144 BOX008_24m-26.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144 BOX009_26.5m-28.72m

BH2B_1144 BOX010_28.72m-31.2m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144 BOX011 31.2m-33.77m

BH2B_1144 BOX012_33.77m-36.15m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144 BOX013_36.15m-38.75m

BH2B_1144 BOX014 38.75m-40.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144 BOX015_40.95m-43.5m

BH2B_1144 BOX016_43.5m-45.75m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144 BOX017_45.75m-48.2m

BH2B_1144 BOX018_48.2m-50.65m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144_BOX019_50.65m-53m

BH2B_1144 BOX020_53m-55.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144 BOX021_55.5m-58.1m

BH2B_1144 BOX022_58.1m-60m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144_BOX023_60m-62.8m

BH2B_1144 BOX024_62.8m-65.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144 BOX025_65.5m-68.27m

BH2B_1144 BOX026_68.27m-71.13m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144 BOX027_71.13m-73.9m

BH2B_1144 BOX028_73.9m-76.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144 BOX029_76.6m-79.3m

BH2B_1144 BOX030_79.3m-82.15m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1144
Photographed By: JD Date Photographed: 19/08/2025-13/10/2025

BH2B_1144 BOX031_82.15m-82.5m
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Project Office

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

Location: 67 Brynderwyn

Road

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

Project Reference: Aurecon WSP JV

BH2B_1145
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Method

Equipment:
Contractor:

BOREHOLE INFORMATION

CO-ORDINATES: NZTM2000

Rotary Core Wireline Easting: 1727464.13
Fraste SRS
ProDrill NZ

Northing: 6005407.70

Ground level: 96.198m (NZVD2016)

Date started:
Date completed:
Inclination:
Azimuth:

01/09/2025
05/09/2025
90°
N/A

Logged:
Input:

Verified:

Reviewed:  F. Monteith

C. Nicholas
C. Nicholas

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

MWS
Ccs
VCS
ECS

VWS
WS

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

INSTALLATION /
BACKFILL

HA

SPT| us4 |

0.00m: SILT, trace rootlets; dark brown. Firm, moist, non-
plastic. [TOPSOIL]

0.25m: Silty CLAY; brown mottled orange. Stiff, moist, high
plasticity. [RESIDUALLY WEATHERED PAKIRI FORMATION]

0.70m: ...Light brown mottled orange. Soft, moist, low
plasticity.
0.90m: ...Light brown and grey mottled orange.

1.30m: ...Trace gravel, light brown and grey mottled orange
with black speckles. Gravel is fine, angular, grey, siltstone.
N.40m: ...Black carbonaceous streaks.

1.50m: PUSH TUBE

0.5m: ISH:;
93/45 kPa

RS

93/43 kPa

—1 1.5m: ISH:
90/34 kPa

m

1.90m: SILT; grey. Hard, moist, non-plastic COMPLETELY
WEATHERED PAKIRI FORMATION SILTSTONE].

7,130
CW/| 18,32
N =50+

HQ3

SP
HQ3 |TC

i

HQ3

HQ3

HQ3

PM

2.20m: Moderately weathered, grey, SILTSTONE. Very weak.
Weak incipient fractures, drill breaks along bedding planes.
[MODERATELY WEATHERED PAKIRI FORMATION]

Mw

12, 38 for

3.16m: Unweathered, grey, thin to moderately thin,
interbedded SANDSTONE (60%) and SILTSTONE (40%).
Sandstone is fine. Siltstone has low strength incipient
fractures and drilling breaks along bedding planes.
[UNWEATHERED PAKIRI FORMATION]

3.83-3.86m: ...Fine to coarse SANDSTONE.

70mm//
N =50+

uw

PU

3.95m: Unweathered, grey, indistinctly bedded, fine to
medium SANDSTONE. Moderately strong.

4.36-4.44m: ...Dark grey, thinly laminated.
4.50m: ...Fine to coarse SANDSTONE.

4.69-4.71m: ...Grey SILTSTONE. Weak. Sub-horizontal,
drilling breaks along bedding planes.

4.71m: ...Fine to medium SANDSTONE, thinly laminated black
carbonaceous bedding, gently inclined, soft sediment
deformation.

4.89m: ...Fine to coarse SANDSTONE.

5.35-5.38m: ...Greyish green SILTSONE. Weak.

5.38-5.41m: ...Conglomeratic fine to coarse SANDSTONE.
Clasts are angular to rounded, 2-7mm, dark grey and greenish
grey, siltstone.

5.41m: ...Fine to medium SANDSTONE.

5.65m: ...Fine to coarse SANDSTONE.

5.98m: ...Trace sub-angular to rounded, 2-3mm, dark grey,
light grey and green, siltstone clasts.
6.05m: ...2-6mm siltstone clasts.

50//
N =50+

uw

6.50m: Unweathered, grey, conglomeratic fine to coarse
SANDSTONE. Moderately strong. Clasts are sub-angular to
rounded, 2-10mm, light grey, dark grey and green, siltstone.

uw

6.84m: Unweathered, grey, indistinctly bedded, fine to coarse
SANDSTONE. Moderately strong.

7.06m: ...5mm SILTSTONE bed.

7.45-7.50m: ...Conglomeratic fine to coarse SANDSTONE.
Clasts are sub-angular, 2-6mm, dark grey and green, siltstone.
7.59-7.93m: ...Grey and dark grey, thinly laminated, fine
SANDSTONE. Wispy black carbonaceous laminations.

7.93m: ...Fine to medium SANDSTONE.

uw

1m: ISHSV

U: 1.50-1.90

1.9m: SPT

3m: SPTC [

4.5m: SPTC

SV

100

SV

93

81| | 6 9

96 | 72 8

100 | 100 | 100

100 | 100 | 100

0.00-49.50m: HCl reaction generally weak in
sandstone and nil in siltstone.

2.37-2.43m: Fracture Zone
2.49-2.54m: Fracture Zone

2.74m: JT, 40°, Un, Ro, Cn, 1Tmm

3.20m: JT, 45°, PI, Sm, Cn, 1mm
3.29-3.34m: Fracture Zone
3.42-3.55m: Fracture Zone

3.62-3.67m: Fracture Zone
3.73-3.76m: Fracture Zone
3.87-3.91m: Fracture Zone

5.35m: BPJT, 5°, Un, Sm, Cn, 2mm
5.38m: BPJT, 35°, Un, Sm, Cn, 2mm
5.38-5.41m: Strong HCI reaction

Remarks:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 22mm and vertical accuracy +/- 36mm.
2. One vibrating wire piezometer was installed on 05/09/2025. BH2B_1145_PZ01 was installed at 22.8m bgl, Serial No. 378310.
3. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.

4. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
5. Major/ dominant defects are noted in defect column while minor/secondary defects are included in the material descriptions.

Shear Vane (ISHSV) Serial No. 1288, calibration constant 1.546.

Water Level Readings:

DateTime

2025-09-02 17:00
2025-09-03 08:00
2025-09-03 16:30
2025-09-04 07:00
2025-09-04 17:00
2025-09-05 09:00

Hole Depth Water Level

10.50m 0.40mbgl
10.50m 0.70mbgl
30.00m 2.30mbgl
30.00m 1.30mbgl
49.50m 1.30mbgl
49.50m 1.20mbgl
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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: 67 Brynderwyn Road

Project Reference: Aurecon WSP JV

BH2B_1145

Sheet 2 of 7

Method:
Equipment:
Contractor:

BOREHOLE INFORMATION

CO-ORDINATES: NZTM2000

Rotary Core Wireline Easting: 1727464.13
Fraste SRS

ProDrill NZ

Northing: 6005407.70

Ground level: 96.198m (NZVD2016)

Date started:
Date completed:
Inclination:
Azimuth:

01/09/2025
05/09/2025
90°
N/A

Logged: C. Nicholas
Input: C. Nicholas
Reviewed:  F. Monteith
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

MWS
Ccs
VCS
ECS

VWS
WS

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

INSTALLATION /
BACKFILL

HQ3

HQ3

HQ3

HQ3

HQ3

HQ3

PU

8.54-8.73m: ...Fine to coarse SANDSTONE. Trace sub-
rounded to rounded, 2-6mm, dark grey and grey, siltstone
clasts.

8.73m: ...Fine to coarse SANDSTONE.

uw

8.97m: Unweathered, interbedded, thin to moderately thin
fine to coarse SANDSTONE (80%) and conglomeratic
SANDSTONE (20%). Clasts are angular to rounded, 2-7mm,
dark grey and green, siltstone.

uw

10.43m: Unweathered, grey, fine to medium SANDSTONE.
Moderately strong.

11.80m: ...Fine to coarse SANDSTONE.

11.95m: ...Trace sub-angular to rounded, 2-3mm, light grey
and dark grey, siltstone.

uw

12.20m: Unweathered, grey, indistinctly bedded,
conglomeratic fine to coarse SANDSTONE. Moderately
strong. Clasts are angular to rounded, 2-13mm, light grey,
dark grey and greenish grey, siltstone.

12.57m: ...Clasts are 2-10mm.

12.77m: ...2-4mm clasts.

13.13-13.16m: ...Fine SANDSTONE. Thinly laminated black
carbonaceous material. Sub-horizontal bedding.

13.98-14.02m: ...Fine SANDSTONE. Thinly laminated black

\Qarbonaceous material. Sub-horizontal bedding.

14.02m: Unweathered, grey, fine to medium SANDSTONE.
Moderately strong. Trace angular to rounded, 2-20mm, dark
grey, siltstone clasts.

14.11m: ...Fine to coarse SANDSTONE.

uw

uw

14.59m: Unweathered, grey, indistinctly bedded,
conglomeratic fine to coarse SANDSTONE. Moderately
strong. Clasts are sub-angular to rounded, 2-5mm, light grey,
dark grey and greenish grey, siltstone.

14.69m: ...Clasts are 2-20mm.

15.07m: ...Clasts are 2-3mm.

15.17m: ...Clasts are 2-5mm.

15.49m: Unweathered, grey, indistinctly bedded, fine to
coarse SANDSTONE. Moderately strong. Trace sub-rounded
to rounded, 2-3mm, light grey and dark grey, siltstone clasts.
15.96-16.23m: ...Conglomeratic fine to coarse SANDSTONE.
Clasts are sub-angular to rounded, 2-4mm, light grey and dark

grey, siltstone.

uw

uw

100 | 100 | 100

100 | 100 | 100

100 | 100 | 100

100 | 100 | 100

100 | 100 | 100

100 | 100 | 100

9.15-9.19m: Strong HCI reaction

10.10-10.16m: Strong HCI reaction

14.80-15.05m: Strong HCI reaction

Remarks:

Shear Vane (ISHSV) Serial No. 1288, calibration constant 1.546.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 22mm and vertical accuracy +/- 36mm.
2. One vibrating wire piezometer was installed on 05/09/2025. BH2B_1145_PZ01 was installed at 22.8m bgl, Serial No. 378310.
3. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.

4. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
5. Major/ dominant defects are noted in defect column while minor/secondary defects are included in the material descriptions.

Water Level Readings:
DateTime Hole Depth
2025-09-02 17:00 10.50m
2025-09-03 08:00 10.50m
2025-09-03 16:30 30.00m
2025-09-04 07:00 30.00m
2025-09-04 17:00 49.50m
2025-09-05 09:00 49.50m

Water Level
0.40mbgl
0.70mbgl
2.30mbgl
1.30mbgl
1.30mbgl
1.20mbgl




gﬂwspom Client: New Zealand Transport Agency
ASENSY Significance

Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1145

2. One vibrating wire piezometer was installed on 05/09/2025. BH2B_1145_PZ01 was installed at 22.8m bgl, Serial No. 378310.
3. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.
4. Tensile strength of incipient joints was assessed based on assumed in ground conditions.

5. Major/ dominant defects are noted in defect column while minor/secondary defects are included in the material descriptions.

Shear Vane (ISHSV) Serial No. 1288, calibration constant 1.546.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 22mm and vertical accuracy +/- 36mm.

Project Offce Location: 67 Brynderwyn Road
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 3 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 01/09/2025 Logged: C. Nicholas
Method: Rotary Core Wireline Easting: 1727464.13 Date completed: 05/09/2025 Input: C. Nicholas
Equipment: Fraste SRS Northing: 6005407.70 Inclination: 90° Reviewed:  F. Monteith
Contractor:  ProDrill NZ Ground level: 96.198m (NZVD2016) | Azimuth: N/A Verified: A. George
%) 2 -~
x = w a 3 (2 20 g
a 6} o} ~| ~| =~ [ o -
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e 1. ...
T+ Bl5 53 c 16.23-16.29m: ...Fine SANDSTONE. Black carbonaceous thin
L floooc laminations. Sub-horizontal bedding.
— I 16.29m: ...Fine to medium SANDSTONE.
© L J.... 16.47-17.16m: ...Fine to coarse SANDSTONE. Trace sub-
L 1 angular to rounded, 2-15mm, light grey and dark grey, siltstone
L 4.0 clasts.
L i 16.80m: ...2-5mm clasts.
+ 17
g 1.0 17.16-17.23m: ...Grey and black, thinly laminated to laminated, | |
Ir jloooc fine SANDSTONE. Bedding is sub-horizontal to gently inclined
r D 5-10°. Black carbonaceous layers at base of layer. uw
3 Blc oo ¢ 17.23m: ...Fine to medium SANDSTONE.
r 1: 17.55m: ...Fine to coarse SANDSTONE.
—t el 17.96-18.08m: ... Trace sub-angular to rounded, 2-3mm, light
r 1. grey and dark grey, siltstone clasts.
78 Blcooc 18.08m: ...Fine to medium SANDSTONE.
r D 18.35m: ...Fine to coarse SANDSTONE.
~ - -
ol |
el 1R 100 | 100 | 100
| i 18.80m: Unweathered, grey, conglomeratic fine to coarse
| 19-] SANDSTONE. Moderately strong. 75% matrix supported.
| I Clasts are sub-angular to rounded, 2-20mm, light grey, dark
- 1- . grey, greenish grey and red, siltstone. uw
— — 19.45m: Unweathered, thinly laminated to thin, interbedded .
+ g SANDSTONE (60%) and SILTSTONE (40%). Sandstone is 19.58m: Healed micro FT, 70°, Un, <1mm
- E fine, grey. Siltstone is dark grey. Bedding is sub-horizontal
- q4- 0-5°. Healed microfaulting. Soft sediment deformation. Strong
— o 40000 incipient fractures within siltstone.
o 20— E 19.66-19.81m: ...Grey, fine to medium SANDSTONE.
[Se T = 4
[¢] 76 100 | 100 | 100
Tr T uw
i 0 20.47-20.55m: ...Healed microfault set x4, 40-65°, Pl and Un,
r b <tmm.
- 71 20.58-20.70m: ...Grey, fine to coarse SANDSTONE.
r 1 20.68-20.71m: ...2x healed microfaults, 70°, Un, <1mm.
— 21—
® T75 | 21.20m: Unweathered, grey, indistinctly bedded, fine to 21.21-21.80m: VN,90°, Un, Ro, calcite infill,
| | medium SANDSTONE. Moderately strong. Strong incipient 3mm
| B fractures, steeply to very steeply inclined 50-70°.
S 1.0 . . uw
g | i . 21.71-21.76m: ...Thinly laminated black carbonaceous layers. 100 | 80| 80
| i Sub-horizontally bedded.
| 29 21.76m: ...Fine to coarse SANDSTONE. Weak, drilling induced
| i fracture zone from weak incipient joints.
TM : 22.20m: Unweathered, grey, indistinctly bedded,
| ] conglomeratic fine to coarse SANDSTONE. Moderately
B strong. Clasts are sub-angular to rounded, 2-10mm, light
i | grey, dark grey and greenish grey, siltstone.
R 1o 22.72-22.74m: ...Grey, SILTSTONE.
L i 22.74-22.89m: ...Fine to coarse SANDSTONE.
+ 23— . .. .
i 1000 uw
»| 3™ 1 100 | 100 | 100
£ i
Remarks: Water Level Readings:

DateTime

2025-09-02 17:00
2025-09-03 08:00
2025-09-03 16:30
2025-09-04 07:00
2025-09-04 17:00
2025-09-05 09:00

Hole Depth Water Level

10.50m 0.40mbgl
10.50m 0.70mbgl
30.00m 2.30mbgl
30.00m 1.30mbgl
49.50m 1.30mbgl
49.50m 1.20mbgl




gﬂwspom Client: New Zealand Transport Agency
ASENSY Significance

Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1145

Project Offce Location: 67 Brynderwyn Road
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet4 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 01/09/2025 Logged: C. Nicholas
Method: Rotary Core Wireline Easting: 1727464.13 Date completed: 05/09/2025 Input: C. Nicholas
Equipment: Fraste SRS Northing: 6005407.70 Inclination: 90° Reviewed:  F. Monteith
Contractor:  ProDrill NZ Ground level: 96.198m (NZVD2016) | Azimuth: N/A Verified: A. George
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o o > o DT 2}
= 202,380 z
S2S0654
72 4. ...
I P uw
- 1 24.60-24.85m: VN, 75°, Un, calcite infill,
@ Sr 1. ... 24.66m: Unweathered, grey, indistinctly bedded, fine to 100 | 100 | 100 <1-1mm
Ir plococ coarse SANDSTONE. Moderately strong. Trace sub-angular
B 1.0 to rounded, 2-4mm, light grey, dark grey and greenish grey,
- 25— . ... siltstone clasts.
r LR 25.03m: ...2-10mm clasts.
71 R 25.12m: ...Siltstone clasts absent. o
| i 25.26-25.38m: VN, 65-90°, Un, calcite infill,
| L J <1-1mm
N - uw
25.53-25.75m: VN, 70°, Un, calcite infill,
B 7 <1-2mm
- 26— . ... 25.95m: ...Trace sub-angular to rounded, 2-5mm, dark grey ) .
3 14 and light grey, siltstone clasts. 26.05m: JT, 55°, P, Slk, Cn, 1mm
o Lo 1----
% L 4. ... 26.24m: Unweathered, grey, indistinctly bedded, ey || e | i
- 400 conglomeratic fine to coarse SANDSTONE. Moderately 26.43-26.62m: VN, 70°, P, calcite infill
L 4.0 strong. Clasts are sub-angular to rounded, 2-5mm, light grey, <1;4mm . Y Y ’
- 4. dark grey and greenish grey, siltstone.
° - E 26.70-26.80m: Strong HCI reaction
- F kBRI 26.75-26.87m: ...Moderate strength incipient fractures.
r R 26.79m: ...15mm round, green, siltstone clast.
—t 27— .
C:
r 1.0 27.00-27.60
—69 b m
- H4000 uw
o 4 _ . o R
g i 1 ol s | 1 27.69-28.04m: JT, 90°, Un, Ro, Cn, 1-3mm
r 1.0 27.85m: ...2-10mm clasts.
i 2
_— 68 i
L I 28.74m: Unweathered, grey and dark grey, thinly laminated,
H . - fine SANDSTONE. Moderately strong. Bedding is sub-
- .. horizontal 0-5°. Soft sediment deformation.
H B RIS 28.84m: ...Grey, indistinctly bedded.
o 67 E 28.94m: ...Fine to coarse SANDSTONE.
% L Bl5 55 ¢ 29.13m: ...Dark grey and grey, thinly laminated, fine 100 | 100 | 100
L oo SANDSTONE. Wispy black carbonaceous material.
L [ 29.18m: ...Grey, indistinctly bedded.
= L J 29.39m: ...Fine to medium.
r 1.0 29.85-30.19m: ...Wispy black carbonaceous fragments.
I 30—
66 i
I 1 uw
N
Zt {o 30.75m: ...Fine to coarse SANDSTONE. 100} 100 | 100
_— L 31—
L | 31.02m: ...Fine to medium SANDSTONE.
65 i
N NN
- L I D 31.52m: ...Fine to coarse SANDSTONE.
o L I 31.65-32.21m: VN x3, 75-90°, Un, calcite infill,
<] <1-2mm.
£l i
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 22mm and vertical accuracy +/- 36mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 05/09/2025. BH2B_1145_PZ01 was installed at 22.8m bgl, Serial No. 378310. §g§§8§8§ ;;88 1823'" g§gmgg:
3. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level. 2025:09:03 16:30 30‘002 2'302bg|
4. Tensile strength of incipient joints was assessed based on assumed in ground conditions. 9025-09-04 07:00 30.00m 1:30mbg|
5. Major/ dominant defects are noted in defect column while minor/secondary defects are included in the material descriptions. 2025-09-04 17:00 49.50m 1.30mbgl
2025-09-05 09:00  49.50m 1.20mbgl
Shear Vane (ISHSV) Serial No. 1288, calibration constant 1.546.
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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: 67 Brynderwyn Road

Project Reference: Aurecon WSP JV

BH2B_1145

Sheet 5 of 7

Method:
Equipment:
Contractor:

BOREHOLE INFORMATION

CO-ORDINATES: NZTM2000

Rotary Core Wireline Easting: 1727464.13
Fraste SRS

ProDrill NZ

Northing: 6005407.70

Date started:

Date completed:
Inclination:

Ground level: 96.198m (NZVD2016) | Azimuth:

01/09/2025
05/09/2025
90°
N/A

Logged:
Input:

Verified:

Reviewed:

C. Nicholas
C. Nicholas
F. Monteith
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

MWS
Ccs
VCS
ECS

VWS
WS

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

INSTALLATION /
BACKFILL

HQ3

12

HQ3

13

HQ3

HQ3

14

HQ3

HQ3

15

32.21-32.31m: ...Grey and dark grey, thinly laminated, fine
SANDSTONE. Sub-horizontal. Wispy black carbonaceous
inclusions. Prevalent healed microfaults, inclined 50-75°.
32.31m: ...Fine to medium SANDSTONE. drilling induced
breaks along incipient fractures or healed joints.

32.86m: ...Fine to coarse SANDSTONE.

33.05-33.12m: ...Grey and dark grey, thinly laminated, fine
SANDSTONE. Bedding is gently inclined 10°. Wispy black
carbonaceous inclusions. Micro faulting.

33.12m: ...Fine to medium SANDSTONE.

uw

PU

33.54m: Unweathered, thinly laminated to thin, SANDSTONE
(60%) and SILTSTONE. (40%) Sandstone is fine to medium,
grey, moderately strong. Siltstone is dark grey, weak. Sub-
horizontal 0-5°. Soft sediment deformation.

34.12-34.18m: ...Wispy black carbonaceous fragments.

35.40-36.00m: ...Moderate strength incipient joints and micro
faults. Extremely closely spaced.

uw

37.50m: Unweathered, grey, laminated to thin, fine
SANDSTONE. Moderately strong. Sub-horizontal 0-5°.
37.66m: ...Grades to fine to coarse SANDSTONE.

38.55m: ...Fine to medium SANDSTONE.

38.82-39.00m: ...Conglomeratic, fine to coarse SANDSTONE.
70% matrix supported. Clasts are sub-angular to rounded,
2-25mm, dark grey and light grey, siltstone.

38.91m: ...90% matrix supported, 2-6mm clasts.

39.00m: ...Fine to coarse SANDSTONE.

39.22-39.31m: ...Grey and dark grey, thinly laminated fine to
medium SANDSTONE. Gently inclined 10°. Wispy black
carbonaceous fragments. Soft sediment deformation.

39.31m: ...Fine to coarse SANDSTONE. Trace sub-angular to
rounded, 2-6mm, light grey and dark grey, siltstone clasts.
39.78m: ...5mm lens of wispy black carbonaceous laminations.
Gently inclined 10°.

39.93-41.00m: ...Grey and dark grey, thinly laminated, fine
SANDSTONE. Sub-horizontal to gently inclined 0-10°. Wispy
black carbonaceous fragments. Soft sediment deformation.

Remarks:

uw

100 | 100 | 100

100 | 100 | 100

100 | 100 | 100

C:
36.00-36.53
m

C:
36.53-37.08
m 99 | 99 | 99

100 | 100 | 100

100 | 100 | 100

32.84m: VN, 75°, PI, calcite infill, 2mm

33.05-33.50m: VN set x5, 65°, PI-Un, Calcite
infill <1-1mm

35.36m: VN, 70°, Un, calcite infill, <1-1mm

Shear Vane (ISHSV) Serial No. 1288, calibration constant 1.546.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 22mm and vertical accuracy +/- 36mm.
2. One vibrating wire piezometer was installed on 05/09/2025. BH2B_1145_PZ01 was installed at 22.8m bgl, Serial No. 378310.
3. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.

4. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
5. Major/ dominant defects are noted in defect column while minor/secondary defects are included in the material descriptions.

Water Level Readings:

DateTime

2025-09-02 17:00
2025-09-03 08:00
2025-09-03 16:30
2025-09-04 07:00
2025-09-04 17:00
2025-09-05 09:00

Hole Depth
10.50m
10.50m
30.00m
30.00m
49.50m
49.50m

Water Level
0.40mbgl
0.70mbgl
2.30mbgl
1.30mbgl
1.30mbgl
1.20mbgl




gﬂwspom Client: New Zealand Transport Agency
ASENSY Significance

Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1145

Project Offce Location: 67 Brynderwyn Road
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet6 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 01/09/2025 Logged: C. Nicholas
Method: Rotary Core Wireline Easting: 1727464.13 Date completed: 05/09/2025 Input: C. Nicholas
Equipment: Fraste SRS Northing: 6005407.70 Inclination: 90° Reviewed:  F. Monteith
Contractor:  ProDrill NZ Ground level: 96.198m (NZVD2016) | Azimuth: N/A Verified: A. George
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® ;56 i 40.10m: ...Carbonaceous fragments absent.
g ]
+ 8565 ¢ 40.74m: ...45mm dark grey siltstone clast.
© F 41 )
| | 41.00m: ...Trace sub-rounded to rounded, 2-15mm, light grey :
- and dark grey siltstone clasts. 41.13-41.40m: VN, 75°, Un, calcite infill, 1-7mm f,
g Tss i 41.13m: ...Trace 2-5mm clasts. 100 | 100 | 100 :
N . uw
L Bl oo c 42.02m: ...Siltstone clasts absent.
s 1----
B T 42.27-42.29m: ...Wispy black carbonaceous fragments.
gr | Co 97 | o7 | o7
ITr 1 42.76m: ...Trace sub-rounded to rounded, 2-4mm, light grey
3 1.0 and dark grey siltstone clasts.
L 43—
53 q- 2
= Bl5 55 ¢ 43.23-43.38m: ...Fine to medium SANDSTONE. Wispy black
L flcooc carbonaceous fragments/laminations.
© e
- i 7] 43.50m: ...Fine to coarse SANDSTONE.
B 1000 43.78-43.83m: ...Grey and dark grey, thinly laminated, fine
i 1- - - | o |SANDSTONE. Bedding is sub-horizontal 0-5°. Wispy black
B - - | & [carbonaceous fragments.
B L 44.06m: Unweathered, grey, indistinctly bedded, _ . o T
8 52 T conglomeratic fine to coarse SANDSTONE. Moderately 100 | 100 | 100 44.16-44.35m: VN, 80°, Un, calcite infill, 1mm
Tr 1 strong. Clasts are sub-rounded to rounded, 2-5mm, light grey
B 1. ... and dark grey, siltstone.
= 1.0 uw
—_: 44.92-45.10m: ...Fine to medium SANDSTONE.
L i 45.00-45.60m: ...Moderate strength incipient and healed
51 jijcooc fractures, inclined 80-90°. Extremely close to closely spaced.
| 1000 Drilling breaks along fractures and healed joints.
- 4 45.33m: Unweathered, grey, indistinctly bedded, fine to
L [ coarse SANDSTONE. Moderately strong.
ol 1
[¢] 100 | 100 | 100
£l i
I 6] 45.95-46.08m: VN, 70°, Un, calcite infill, <1mm
50 i
~ - 4
: i 46.56-46.74m: VN, 65°, Un, calcite infill,
L | uw <1-5mm
L 47—
[Se T = 4
g}g 1 100 | 100 | 100
L i IR 47.41-47.50m: ...Thinly laminated interbedded SILTSTONE
L | : (50%) and SANDSTONE (50%). Siltstone is dark grey.
| | i Sandstone is fine, grey. Soft sediment deformation.
L fllcooc 47.80-47.90m: ...Thinly laminated interbedded SILTSTONE
© | D (60%) and SANDSTONE (50%). Siltstone is dark grey.
- | i Sandstone is fine, grey. Soft sediment deformation. Wispy
black carbonaceous fragments.

Remarks:

2. One vibrating wire piezometer was installed on 05/09/2025. BH2B_1145_PZ01 was installed at 22.8m bgl, Serial No. 378310.
3. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.
4. Tensile strength of incipient joints was assessed based on assumed in ground conditions.

5. Major/ dominant defects are noted in defect column while minor/secondary defects are included in the material descriptions.

Shear Vane (ISHSV) Serial No. 1288, calibration constant 1.546.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 22mm and vertical accuracy +/- 36mm.

Water Level Readings:

DateTime

2025-09-02 17:00
2025-09-03 08:00
2025-09-03 16:30
2025-09-04 07:00
2025-09-04 17:00
2025-09-05 09:00

Hole Depth
10.50m
10.50m
30.00m
30.00m
49.50m
49.50m

Water Level
0.40mbgl
0.70mbgl
2.30mbgl
1.30mbgl
1.30mbgl
1.20mbgl




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

Location: 67 Brynderwyn Road
Project Reference: Aurecon WSP JV

BH2B_1145

Central, Auckland 1010 Sheet 7 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 01/09/2025 Logged: C. Nicholas
Method: Rotary Core Wireline Easting: 1727464.13 Date completed: 05/09/2025 Input: C. Nicholas
Equipment: Fraste SRS Northing: 6005407.70 Inclination: 90° Reviewed:  F. Monteith
Contractor:  ProDrill NZ Ground level: 96.198m (NZVD2016) | Azimuth: N/A Verified: A. George

%) 2 -~
— 1% S z
< o w a o 2 | -] RPo 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
8= Q1o z = 4| Flo|x CE
§ N |‘£w£ . 2
228393
T |
3 b 48.55-48.59m: ... Trace sub-angular to rounded, 2-30mm, light
® (% j : R 2 grey and dark grey, siltstone. uw a0 | 1 || 16w
- 1000 48.84-48.88m: ...Dark grey, thinly laminated, fine
L 49 SANDSTONE.
L i 49.07-49.50m: VN, 75°, Un, calcite infill,
a7 i <1-2mm
| | Terminated at 49.50 m. Target depth.
L 50
46 |
L 51—
45 |
L 52—
44 |
L 53+
43 |
L 54
42 |
L 55—
41 |
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 22mm and vertical accuracy +/- 36mm.

2. One vibrating wire piezometer was installed on 05/09/2025. BH2B_1145_PZ01 was installed at 22.8m bgl, Serial No. 378310.

3. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.
4. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
5. Major/ dominant defects are noted in defect column while minor/secondary defects are included in the material descriptions.

Shear Vane (ISHSV) Serial No. 1288, calibration constant 1.546.

DateTime Hole Depth Water Level
2025-09-02 17:00 10.50m 0.40mbgl
2025-09-03 08:00 10.50m 0.70mbgl
2025-09-03 16:30 30.00m 2.30mbgl
2025-09-04 07:00 30.00m 1.30mbgl
2025-09-04 17:00 49.50m 1.30mbgl
2025-09-05 09:00 49.50m 1.20mbgl




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1145
Photographed By: SH Date Photographed:

BH2B_1145 BOX001_0m-3m

BH2B_1145 BOX002_3m-5.93m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1145
Photographed By: SH Date Photographed:

BH2B_1145 BOX003_5.93m-8.67m

BH2B_1145 BOX004_8.67m-11.47m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1145
Photographed By: SH Date Photographed:

BH2B_1145 BOX005_11.47m-14.28m

BH2B_1145 BOX006_14.28m-17.05m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1145
Photographed By: SH Date Photographed:

BH2B_1145 BOX007_17.05m-19.9m

BH2B_1145 BOX008_19.9m-22.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1145
Photographed By: SH Date Photographed:

BH2B_1145 BOX009_22.5m-25.35m

BH2B_1145 BOX010_25.35m-28.2m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1145
Photographed By: SH Date Photographed:

BH2B_1145 BOX011_28.2m-31m

BH2B_1145 BOX012_31m-33.67m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1145
Photographed By: SH Date Photographed:

BH2B_1145 BOX013_33.67m-36.53m

BH2B_1145 BOX014 36.53m-39.3m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1145
Photographed By: SH Date Photographed:

BH2B_1145 BOX015_39.3m-42m

BH2B_1145 BOX016_42m-44.96m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1145
Photographed By: SH Date Photographed:

BH2B_1145 BOX017_44.96m-47.62m

BH2B_1145 BOX018_47.62m-49.5m



Project Office

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills

Location: 3904 State Highway 1, Waipu

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

BH2B_1146

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 21-11-2025 Logged: D. Baker/l. Mans
Method: Rotary Core Wireline Easting: 1727796.28mE, Date Completed: 27-11-2025 Input: D. Baker
Equipment: Hanjin / D&B 10 Northing: 6016004.92mN, Inclination: 90 Reviewed: N. Crampton
Contractor: McMillan Drilling Ltd Ground level: 10.42m Azimuth: N/A Verified:  A. George

w =
_ %) [ =
= = E|lo |H 2l 2= ~|=| 2o 94
Q e E Z|Zo 5 § Qe SIZIEl 6 9 STRATIGRAPHY gE
w ,’_: 4 |:|_: o |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
AT A 5| =295 (2129 & ADDITIONAL NOTES zg
Ols (¢ w|o w 9 <o -l |x Py
(%) a (V) = (2Bl oy 2]
EL£8¢Q £
® Clayey SILT, with trace sand; brown. Stiff, dry; sand, 1
= | fine to medium. [TOPSOIL].
10 Silty CLAY, with trace sand; brown, grey and light 03m SV
- - . ; : L BH SV
orangish brown. Stiff, dry to moist, high plasticity; 94/ 20kPa
sand, fine to medium; [RECENT (HOLOCENE) 05m SV
ALLUVIUM]. BH SV
< 10| 0o | o
* 0.50m: Firm, moist. 47/13kPa
i 1 CLAY, with trace sand; brown, grey and orange. Firm,
moist; sand, fine to medium. imsv
BH SV
38/13kPa
]
- 1.50m: Light grey with orangish brown. Very soft, wet. 15m SV
- BH SV
o 27/3%Pa | 100| o | o
& 15m SPT
- 0,0//0,0,0, 0
2 1.95m: Blueish grey with orangish brown. N=0
o | 8
% 2.45m: Trace organic material (less than 1%). 1001 0 0
i 3
3.00m: Soft. 3m sV
CB SV
% 133%Pa [ 400| o | o
L 7
3.50m: With trace sand and gravel. Very soft; sand, fine to 35m SPT
— coarse, gravel, fine, rounded. 0,0//0,0,0,0
o = 00| 0 | 0
)
— 4 -
<
3 - 00| 0 | o
I
L 6
o 45m SPT
= 0,0//0,0,0, 0
5 N=0 00| 0 | o
i 4.80m - 4.90m: Brown with grey. Aggssvv
— 5 3/kPa
Silty CLAY, with trace sand; brown with dark brown.
Very soft, saturated; sand, fine; trace organic material
§ -5 (1-5%), wood fragments up to 10mm. 71 ol o
5.70-6.00m: CORE LOSS (300mm). Fines assumed
L washed out.
Silty CLAY, with trace sand; brown with dark brown. 6msv
< Very soft, saturated; sand, fine; trace organic material 30/?@\;
o 100 0 | o
= (1-5%), wood fragments up to 10mm.
L 4
65m SPT
= 0,0//0,0,0,0
o N=0 100 0 | 0
()
@ 6.95-7.50m: CORE LOSS (550mm). Fines assumed
© washed out.
g olofo
I
L 3
Silty fine to medium SAND, with minor clay; grey. 75m SPT
Iy Very loose, wet; wood fragments (less than 1%) up to 0,0/;3:060, 0 w0l o | o
2] ]20mm. [
REMARKS : ater Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/-
30mm and vertical accuracy +/- 90mm.

2. A standpipe piezometer was installed on 27/11/2025 with a screened interval between 12.50 to 15.50m bgl.

One vibrating wire piezometer BH2B_1146_PZ01 was installed at 15.2m bgl on 9/12/2025, Serial No. P250893.
3. Shear Vane Serial No. 2183, calibration constant 1.348.

[

DateTime

Hole Depth (m) |Water Level (m)




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

Client:
Project:
Location: 3904 State Highway 1, Waipu

New Zealand Transport Agency

Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1146

30mm and vertical accuracy +/- 90mm.

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

2. A standpipe piezometer was installed on 27/11/2025 with a screened interval between 12.50 to 15.50m bgl.
One vibrating wire piezometer BH2B_1146_PZ01 was installed at 15.2m bgl on 9/12/2025, Serial No. P250893.
3. Shear Vane Serial No. 2183, calibration constant 1.348.

Water Level Readings:
DateTime

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 21-11-2025 Logged: D. Baker/l. Mans
Method: Rotary Core Wireline Easting: 1727796.28mE, Date Completed: 27-11-2025 Input: D. Baker
Equipment: Hanjin / D&B 10 Northing: 6016004.92mN, Inclination: 90 Reviewed: N. Crampton
Contractor: McMillan Drilling Ltd Ground level: 10.42m Azimuth: N/A Verified:  A. George

w -
_ %) [4 =
= = E|lo |H 2l 2= ~|=| 2o =
SIS |E 2|20 8 | a8 |g|g|g]| &9 STRATIGRAPHY E2
w ,’_: 4 |:|_: o |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
AT A 5| =9 (9129 ADDITIONAL NOTES zg
O|ls | w o w O o = |l»n | -
° [=] ° = wi @ 0ol e
E2:889 £
CLAY, with trace sand; greyish brown and light grey.
Very soft, moist, high plasticity; sand, fine to medium.
o F 2 7.95m: Trace organic material including wood fragments up
% to 50 mm. I' 5 0 0
© 8.55-9.00m: CORE LOSS (550mm). Fines assumed
| washed out.
— 9
CLAY, with trace sand; grey. Very soft, moist, high 9m SPT
Iy plasticity; sand, fine; trace organic material (1%) up to O’ONO’:O’O’ 0 100l o | o
n 2mm.
L 1
™
e} 1 10| o 0
I
L o
10.5m SPT
= 0,0//0,0,0,0
o N=0 100 0 | o
@ 10.5m SV
L CBsv
11 16/5Pa 10.95m - 12.00m: Core swell (550mm)
<
o | -1
g 00| 0 | o
I
_- 1 ’f -
Silty CLAY, with minor sand; dark grey with green. 12m SPT
I Soft, moist, high plasticity; sand, fine to medium. 0,0/:\?,:060, 0 100l o | o
w
12m SV
L -2 CB sV
—— 13/4kPa 12.45m - 13.00m: Core swell (500mm)
|| 12.60m: Dark grey.
[se N
g 1 100] o 0
I
L -3
13.5m SPT
- 0,0//0,0,0, 0
o N=0 100 0 0
@ 13.5m SV
L CB SV
14, 39/&Pa 13.95m - 15.00m: Core swell (500mm)
S
e} 100 0 | o0
I
_- 1
15m SV L
£ 26/&Pa | 100| o | o [E
K 15m SPT =
|+ -5 0,0//0,0,0, 0
CLAY, with trace sand; grey. Soft, moist, high N=0 15.45m - 16.50m: Core swell (400mm)
- plasticity; sand, fine to medium; wood fragments (1%)
g up to 10 mm. 100 0 | 0
REMARKS:

Hole Depth (m) |Water Level (m)




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BH2B 1 146
Location: 3904 State Highway 1, Waipu -

Project Offi
Level 17, Aon Centre, 21/rgjé)egusmlﬁ\es Street West, Auckland )

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 3 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 21-11-2025 Logged: D. Baker/l. Mans
Method: Rotary Core Wireline Easting: 1727796.28mE, Date Completed: 27-11-2025 Input: D. Baker
Equipment: Hanjin / D&B 10 Northing: 6016004.92mN, Inclination: 90 Reviewed: N. Crampton
Contractor: McMillan Drilling Ltd Ground level: 10.42m Azimuth: N/A Verified:  A. George

w -
_ %) [4 =
X —~ €lo w o [ . =) [
SIS |E 2|20 8 | a8 |g|g|g]| &9 STRATIGRAPHY E2
w|E 4 |:|_: o |© MATERIAL DESCRIPTION £ ar ¥ | |a é DEFECT DESCRIPTION 4x
Elw| = o é =19 [ =9 C 1910 ADDITIONAL NOTES )
Ols | w|o w o o Flon|x Pl
© (=] © 2 L 2,00 T
E2£880 £
= [CONT] CLAY, with trace sand; grey. Soft, moist, high
o plasticity; sand, fine to medium; wood fragments (1%)
g up to 10 mm. 100 f 0|0
L -6
— =
g 10| o f o
_- 17.
Silty CLAY, with trace sand; grey. Soft, moist, high 17m SPT
I plasticity; sand, fine; shells and shell fragments (1-5% 0’0//,\};1;11’ ! w0l o | o
n ), wood fragments (less than 1%). [ESTUARINE
L -7 DEPOSITS].
@
<} 100 0 | 0
© I
LT 1
18.00m: Very soft. 18m SPT
= 0,0//0,0,0, 1
o N=1 100 0 | o
@]
L -8
18.45m - 19.50m: Core swell (500mm)
[se N
e} 1 100 0 | 0
I
L -9
19.50m: Firm. 19.5m SPT
- 0,0//0, 1,1, 1
o N=3 00| 0 | 0
7] 19.5m SV
L CBSV
2 - 46/13kPa 19.95m - 21.00m: Core swell (100mm)
o L-10
[¢] w 100 0 0
I =
I 21
21.00m: Soft. 21m SPT
= 0,0//0,0,0, 2
o N=2 100 0 | 0
~ | ®
-1
21.45m - 22.50m: Core swell (500mm)
8 -
g 2 100 0 | 0
L-12
22.50m: Very soft. 22.5m SPT
- 0,0//0,0,0, 1
o N=1 100 0 | 0
()
i 2; 22.95m - 24.00m: Core swell (500mm)
o L-13
g 100 0 | o
© I
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 +/- 24-11-2025 17:00:00 18.45 7.90
30mm and vertical accuracy +/- 90mm. | 25.11-2025 07:12:00 | 18.45 | 280

2. A standpipe piezometer was installed on 27/11/2025 with a screened interval between 12.50 to 15.50m bgl.
One vibrating wire piezometer BH2B_1146_PZ01 was installed at 15.2m bgl on 9/12/2025, Serial No. P250893.
3. Shear Vane Serial No. 2183, calibration constant 1.348.




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: 3904 State Highway 1, Waipu

BH2B_1146

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 4 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 21-11-2025 Logged: D. Baker/l. Mans
Method: Rotary Core Wireline Easting: 1727796.28mE, Date Completed: 27-11-2025 Input: D. Baker
Equipment: Hanjin / D&B 10 Northing: 6016004.92mN, Inclination: 90 Reviewed: N. Crampton
Contractor: McMillan Drilling Ltd Ground level: 10.42m Azimuth: N/A Verified:  A. George

w -
_ %) [4 =
= = E|lo |H 2l 2= ~|=| 2o =
SIS |E 2|20 8 £l 88 |g|g|g]| &9 STRATIGRAPHY E2
w E 4 |:|_: o |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
Elw| = o é =19 3 =3 oo (9| & ADDITIONAL NOTES < 3
O|ls | w o w O o = |l»n | [l
° [=] ° = wi @ 0ol 2}
E2£880 £
[CONT] Silty CLAY, with trace sand; grey. Soft, moist, 24m SPT
I high plasticity; sand, fine; shells and shell fragments O’O/ﬁ)’:gt ! w00l o | o
»n (1-5%), wood fragments (less than 1%). [ESTUARINE
L -14 DEPOSITS].
8 -
€ 2! 100 0 0
©
L -15
25.50m: Firm to stiff. 25.5m SV
CBsv
% 51/ 16kPa 100 0 0
LT 2
26.00m: Firm; without shells. 26m SPT
- u 0,0//0, 1,1, 1
o N=3 100 0 | o
@]
L -16
@
g 00| 0 | o0
T 26.75m: Shells and shell fragments (1-5%).
_- 27.
27.00m: Shell fragments (less than 1%). 27m SPT
- 0,0//0,0,1, 2
o N=3 100 0 | 0
@ 27m SV
L-17 CB SV
—_— 48/ 11kPa
8 -
NE: 2 00| 0 | o
| .18 £ | Clayey fine to medium SAND; grey. Medium dense,
|| | moist [RECENT (HOLOCENE) ALLUVIUM]. [
28.5m SPT
Fine to coarse GRAVEL; grey. Medium dense, moist, 6,71/9,6,7,6
3 well graded; rounded to subrounded, slightly N=28 N
weathered, moderately strong, greywacke; inferred
— 2 clayey sand matrix assumed washed out [OLDER
n (PLEISTOCENE) ALLUVIUM]. i
29.05-30.00m: CORE LOSS (950mm). Core bound.
o |-19
<} 10fo]o
I
LT 3
Fine to coarse GRAVEL; grey with brown. Medium 30m SPT
= o dense, moist, well graded; rounded to subrounded, 7'8/,37:' 2'56' 6 ] o o
»n slightly weathered, moderately strong, greywacke;
| -20 assumed clast supported in clayey sand matrix.
° § 30.75-31.20m: CORE LOSS (450mm). Core bound. ofofo
i 31,
© BOULDER; fine SANDSTONE, subrounded, slightly
g1 2 weathered, very weak to extremely weak, Ruarangi sw 1001100 | ©
o] derived. o
31.56-32.26m: CORE LOSS (700mm). Assumed 50
§ washout of gravels. L | for6gmmN= b | o
REMARKS Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/-
30mm and vertical accuracy +/- 90mm.

2. A standpipe piezometer was installed on 27/11/2025 with a screened interval between 12.50 to 15.50m bgl.

DateTime
25-11-2025 17:00:07
| 26-11-2025 07:00:00 |

Hole Depth (m)
31.20
31.20 |

One vibrating wire piezometer BH2B_1146_PZ01 was installed at 15.2m bgl on 9/12/2025, Serial No. P250893.
3. Shear Vane Serial No. 2183, calibration constant 1.348.

Water Level (m)

4.80
3.70




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BH2B 1 146
Location: 3904 State Highway 1, Waipu -

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

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 5 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 21-11-2025 Logged: D. Baker/l. Mans
Method: Rotary Core Wireline Easting: 1727796.28mE, Date Completed: 27-11-2025 Input: D. Baker
Equipment: Hanjin / D&B 10 Northing: 6016004.92mN, Inclination: 90 Reviewed: N. Crampton
Contractor: McMillan Drilling Ltd Ground level: 10.42m 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|o MATERIAL DESCRIPTION £| 2f |Z|2|g]| & DEFECT DESCRIPTION Jx
AT A 5| =295 (2129 & ADDITIONAL NOTES zg
O|ls | Ww|o w ] o Flo | o
© (=] © 2 L 2,00 T
E2289g Zz
] o | [CONT] 31.56-32.26m: CORE LOSS (700mm).
] = | Assumed washout of gravels. R
2 & | Sandy fine to medium GRAVEL, with trace silt; grey.
°|g - ] Loosely packgd, moist, poorly graded. Gravel, [[7 5 5| o 32.48-32.70m: JT, 75°,RG , UN, clean
I ] subangular, slightly weathered sandstone and shell
1 & ||fragments up to 7mm (5%); sand, fine to coarse.
i [ESTUARINE DEPOSITS].
|| - BOULDER; fine SANDSTONE, subrounded, slightly
1 8 weathered, very weak to extremely weak, Ruarangi 33m SPT
o derived [OLDER (PLEISTOCENE) ALLUVIUM]. 3,4//6,6,8, 8
N= N I
* Slightly weathered, dark grey mixed light bluish grey ®
| -23 and reddish brown, pervasively sheared MUDSTONE;
extremely weak. Shear fabric is convoluted. Hosts 33.45m - 34.20m: Core swell (250mm)
trace clasts of siltstone and fine sandstone, 3-20mm,
- subrounded to subangular. Breaks down to silty
g CLAY:; very stiff, moist, high plasticity NORTHLAND 100 [100 | ©
B a ALLOCHTHON MELANGE MATRIX].
- — 34.00m: Shear fabric dips 20°.
N ]
E L2 93|l 93f o
34.5m SPT
= 4,5/7,8,8, 10
% N=33 67 - -
i 3 s 34.95m - 35.50m: Core swell (300mm)
- £
g 100 [ 100 | o
| 25 35.30m: Shear fabric dips 45-55°.
35.50m - 36.00m: Core swell (250mm)
8 100 | 100 0 35.70m: HCl test: no reaction
T 35.75m: Clasts are predominantly laminated fine sandstone.
L Matrix breaks down to CLAY with some silt and fine sand;
— 3 very stiff, moist, high plasticity.
36m SPT
= 5,8//10,10, 10,
o Sw 13 78 - -
7] N=43
L -26
Slgr 1
4
b 37+ Slightly weathered, light bluish grey banded reddish e T
] brown, fine to medium, indistinctly bedded
] SANDSTONE; very weak. Banding 50-100mm thick,
7 banding dips 15°, top contact dips 10°. 37.30m: HCl test: no reaction
— 37.25-37.50m: CORE LOSS (250mm). Core bound.
o I\ Il 37.5msPT | - | - | -
2 Slightly weathered, light bluish grey banded reddish 11,39
brown, fine to medium, indistinctly bedded for7ammN =
SANDSTONE; very weak. Banding 50-100mm thick,
I 3, banding dips 15°, bottom contact dips 10°.
37.65m: Colour change to reddish brown, speckled bluish
- grey.
| | © 93 || 93 | 93
T |L-28
5 i 3
39m SPT -]
o 2 17,33
- for 70mm N =
50+
- -29
el 39.60-39.64m: FZ, 10°, mosaic breccia,
g 100 | 100 | 93 [— sandstone fragments up to 5mm in sheared
mudstone matrix
39.95-40.00m: FZ,45°, mosaic breccia,
B g ' sandstone fragments up to 5mm in sheared
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 +/-
30mm and vertical accuracy +/- 90mm.
2. A standpipe piezometer was installed on 27/11/2025 with a screened interval between 12.50 to 15.50m bgl.
One vibrating wire piezometer BH2B_1146_PZ01 was installed at 15.2m bgl on 9/12/2025, Serial No. P250893.
3. Shear Vane Serial No. 2183, calibration constant 1.348.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills

Location: 3904 State Highway 1, Waipu

BH2B_1146

Project Offi
Level 17, Aon Centre, 21;;19eguslolfnes Street West, Auckland )

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 6 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 21-11-2025 Logged: D. Baker/l. Mans
Method: Rotary Core Wireline Easting: 1727796.28mE, Date Completed: 27-11-2025 Input: D. Baker
Equipment: Hanjin / D&B 10 Northing: 6016004.92mN, Inclination: 90 Reviewed: N. Crampton
Contractor: McMillan Drilling Ltd Ground level: 10.42m 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 | Elzo|o MATERIAL DESCRIPTION s| 28 |¥|g|a]| & DEFECT DESCRIPTION Jx
Slylz & % - 9 5| 28 |2|8|¢g| ADDITIONAL NOTES zg
S al® |o =| Bf vy @
£25888 -4
[CONT] Slightly weathered, light bluish grey banded mudstone matrix
o) reddish brown, fine to medium, indistinctly bedded
g SANDSTONE; very weak. Banding 50-100mm thick, 0| fw||
I -30 banding dips 15°, bottom contact dips 10°.
o [@0] 40.5m SPT
50
for 60mm N =
50+
i 41,
o] Slightly weathered, reddish brown streaked light 100 [ 100 | 44 41.20m - 43.00m: Core stuck to splits,
T | -31 bluish grey, pervasively sheared MUDSTONE; subsequently broken during removal
extremely weak. Shear fabric dip indistinct. Hosts swW
trace clasts of sheared siltstone and fine sandstone,
3-100mm, subrounded to subangular. Breaks down to
silty CLAY; very stiff, moist, high plasticity.
_- 42.
I §( 42.00m: Shear fabric convoluted, dip 30-60°.
z
« 32
[¢] 100 | 100 0
I
i 4
End Of Hole: 43.00m
- -33
[ ]
| -34
i 45]
| -35
i 46.]
| -36
i 47_-
| -37
REMARKS Vater Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/-
30mm and vertical accuracy +/- 90mm.
2. A standpipe piezometer was installed on 27/11/2025 with a screened interval between 12.50 to 15.50m bgl.

One vibrating wire piezometer BH2B_1146_PZ01 was installed at 15.2m bgl on 9/12/2025, Serial No. P250893.
3. Shear Vane Serial No. 2183, calibration constant 1.348.

DateTime
26-11-2025 16:03:00

Hole Depth (m)

Water Level (m)
4.70

43.00




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1146
Photographed By: DRB, IM Date Photographed: 24/11/2025-25/11/2025

BH2B_1146_BOX001_0Om-3m

BH2B_1146_BOX002_3m-6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1146
Photographed By: DRB, IM Date Photographed: 24/11/2025-25/11/2025

BH2B_1146_BOX003_6m-9.45m

BH2B_1146_BOX004_9.45m-12.7m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1146
Photographed By: DRB, IM Date Photographed: 24/11/2025-25/11/2025

BH2B_1146_BOX005_12.7m-16.05m

BH2B_1146_BOX006_16.05m-19.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1146
Photographed By: DRB, IM Date Photographed: 24/11/2025-25/11/2025

BH2B_1146_BOX007_19.5m-23.1m

BH2B_1146_BOX008_23.1m-26.45m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1146
Photographed By: DRB, IM Date Photographed: 24/11/2025-25/11/2025

BH2B_1146_BOX009_26.45m-29.7m

BH2B_1146_BOX010_29.7m-32.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1146
Photographed By: DRB, IM Date Photographed: 24/11/2025-25/11/2025

BH2B_1146_BOX011_32.95m-35.5m

BH2B_1146_BOX012_35.5m-38.35m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1146
Photographed By: DRB, IM Date Photographed: 24/11/2025-25/11/2025

BH2B_1146_BOX013_38.35m-41.11m

BH2B_1146_BOX014_41.11m-43m



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: 4245 SH1, Waipu, Zone 1

Project Reference: Aurecon WSP JV

BH2B_1147

Central, Auckland 1010 Sheet 1 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 17/09/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1728074.01 Date completed: 26/09/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6010600.40 Inclination: 90° Reviewed:  B.O'Loughlin
Contractor:  McMillan (NI) Drilling Ground level: 42.311m (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
wl |3 £E| %0 |© MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
Llulz |z~ |k < =9 o|lo|g | & ADDITIONAL NOTES P
8= 4] o b4 = o Flo | x =85
=] o BT %)
= I‘éwngw e
S2S0654
| | ¢ |0.00m: CLAY, some silt and some rootlets; brown. Firm, 0.00m: HWT Casing installed to 22.4m
i | & [ moist, high plasticity. Rootlets are 1-5mm long. [TOPSOIL]
B T 0.20m: CLAY, some silt, minor rootlets, trace sand; brownish
42 T grey with orange mottling. Hard, moist, high plasticity.
i e Rootlets are 1-5mm. Sand is medium. [COLLUVIUM
L E 0.5m: ISHSV
(UNDIFFERENTIATED)] 224/119 KPa
0 i 100
L - — | 1m: ISHSV
L - — | 210/109 kPa
I i—:— o | 1.20m: Silty CLAY, trace rootlets; grey with orange mottling.
41 b ot hi o
i 7_2_—1— O | Hard, moist, high plasticity. Rootlets are 1-3mm long.
- — — - - - —— — 1.5m: ISHSV
i —— 1.50m: CLAY, minor silt; grey. Vgry stiff, moist, high plasticity. 193/133 kPa
[ i — 1.60m: ...Grey with orange mottling 1.5m: SPT
ST Iy 0,1/ 6
L A 1,1,1,1
L 4 — N=4
40
8 I B 2.40m: Completely weathered, brownish grey with orange 100 2.40m: HCI: None
Tl i staining, fine SANDSTONE; extremely weak. Poorly
B | cemented, no distinct bedding planes. (Silty fine to medium
B 1 SAND. Medium dense, moist, highly friable, poorly graded).
B 1 [COMPLETELY WEATHERED GREYWACKE]
3— 3m: IBHSV ~ ——
L E uTP
= 4 3m: SPT
T 2,3/ 89
39 b 4,3,4,4
| r b N=15 ]
i : 3.60m: ...Some fine gravels. sub-rounded, greywacke
N | siltstone.
i 4
gl a cw
g 4 = =
38 1 4.25-4.50m: ...CORE LOSS (250mm) Fines assumed washed
L E away. E
I i 4.5m:SPT ~ — 4.50m: HCI: None B
| | 2,21/ X
el ] 3,3,2,4 = .
~ G 1 N =12 I |
L 5 [ of | i
] il |}
o 1 of |
g | 5p L
T i i 5.50m: CORE LOSS (500mm) Fines assumed washed away. o
-] Sl
i o] 6.00m: Highly weathered, grey with orange staining, fine to gr"{i,PT ] ‘:f X
- | | medium SANDSTONE; extremely weak. Poorly cemented, no 15,17, 18 o1
Rl 1 distinct bedding planes. (Silty fine to medium SAND. Very N =50+ 67 oo
36 - | dense, moist, highly friable, well sorted) [HIGHLY il 1
1 ] o | WEATHERED GREYWACKE — N
— L B = 1 HW 6.50m: HCI: None Hilg
o | i A
gL | 69 o_|
T o o
i 7 6.90m: CORE LOSS (600mm). Fines assumed washed away. T
i | L] of HEb
& |Las J 0 il
T L 4 of
| .50m: Highly weathered, greyish orange, brecciateq ) 7.5m: SPT 7.50m: HCI: None ::I,I '
= L i GREYWACKE; extremely weak. Matrix supported, silty fine 8, 18// o] o
sl i T | sand. Clasts fine to medium sandstone gravels, sub-angular. 26, 24 for 1050 | 0 o ¥
B | % Breaks down to a soil when handled. (Silty fine SAND with HW | 60mm L | o I
Sl 1 some fine to medium gravels. Very stiff, poorly graded. N =50+ =il
T Gravels are greywacke sandstone). 100 0 | o of—
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70.5mm and vertical accuracy +/- 110mm.  [DateTime Hole Depth  Water Level
2. A standpipe was installed on 26/09/25 with a screened interval between 5 to 8m bgl. A vibrating wire piezometer was installed at 7.50m bgl, within the 2025-09-17 16:50 12.50m 1.55mbgl
; ! 2025-09-18 07:45  12.50m 3.35mbgl
open standpipe on 16/10/2025, Serial No. 378276. 5025-09-18 17:00 19.50m 0.90mbgl
3. Falling/rising head testing undertaken with data logger at borehole depth 22.50m on 22/09/2025. Second falling/rising head testing undertaken with 9025-09-19 07:47 19.50m 1:00mbg|
data logger at borehole depth 25.20m on 23/09/2025. 2025-09-22 09:30 19.50m 1.76mbgl
2025-09-22 19:06  22.50m 0.50mbgl
. o 2025-09-23 07:59  22.50m 0.20mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 3352, calibration constant 1.75. 2025-09-23 17:00 25.20m 0.60mbgl




Project Office

NZ TRANSPORT Roads of National
U ACENCY Siumificance

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

Location: 4245 SH1, Waipu, Zone 1

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

Project Reference: Aurecon WSP JV

BH2B_1147

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70.5mm and vertical accuracy +/- 110mm.

2. A standpipe was installed on 26/09/25 with a screened interval between 5 to 8m bgl. A vibrating wire piezometer was installed at 7.50m bgl, within the
open standpipe on 16/10/2025, Serial No. 378276.
3. Falling/rising head testing undertaken with data logger at borehole depth 22.50m on 22/09/2025. Second falling/rising head testing undertaken with
data logger at borehole depth 25.20m on 23/09/2025.

Central, Auckland 1010 Sheet 2 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 17/09/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1728074.01 Date completed: 26/09/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6010600.40 Inclination: 90° Reviewed:  B.O'Loughlin
Contractor:  McMillan (NI) Drilling Ground level: 42.311m (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%
Llulz |z~ |k < =9 o|lo|g | & ADDITIONAL NOTES P
= O =z @© < Elo|x [ ]
o o ) ] BT [
= I‘éwgwg”’ e
S2S0654
=T T HW 2o7)
i 8.10m: Moderately weathered, greyish orange, brecciated o
L 1 = CHCI: X
| o | GREYWACKE; very weak. Matrix supported, silty fine sand. MW 8.20m: HCI: None o5 7|
34 = Clasts fine to medium sandstone gravels, sub-angular.
o | i Breaks down to a soil when handled. (Silty fine SAND with
<3 some fine to medium gravels. Very stiff, poorly graded. 3| 0 0
Tr ) Gravels are greywacke sandstone). [MODERATELY
© i ) EATHERED GREYWACKE]
B ) 8.40m: CORE LOSS (600mm) Fines assumed washed away.
i o | 9.00m: Moderately weathered, grey with orange staining, glm‘{/,SPT 9.00-13.70m: Fracture Zone
E B | brecciated GREYWACKE; very weak. Matrix supported, silty 27, 23 for 86
@ r ] fine sand. Clasts fine to medium sandstone gravels, angular 55mm
I E to sub-angular. Recovered as fine to coarse gravels and MW N =50+
F o [ ] = | cobbles. Matrix assumed to have been washed away.
agr T 100 | 0O 0
I| i
I | 9.80m: CORE LOSS (550mm) Fines assumed washed away.
St 10 15| 0|0 10.00m: HCI: None
| i
32 T
o I 1 10.35m: Slightly weathered, grey, brecciated GREYWACKE;
(e} — weak. Matrix supported, silty fine sand. Clasts fine to medium 0 0
Tl E sandstone gravels, angular to sub-angular. Recovered as fine
L B to coarse gravels and cobbles. Matrix assumed to have been
o - g washed away. [SLIGHTLY WEATHERED GREYWACKE]
< g L 4 10.50-10.65m: ...CORE LOSS (150mm) Fines assumed 4 1|18 | O
L 11— washed away.
T | g sw
o [ ] =
g 31 b 100 0 | ©
I i
o | i
g | | 89|l o | 0
o 1 11.85-11.10m: ...CORE LOSS (250mm) Fines assumed
— 1 vashed away. ] —
H B 12.00m: CORE LOSS (500mm). Fines assumed washed
o L E away.
[¢] 0 0 0
T (30 b
o | i 12.50m: Slightly weathered, light grey, brecciated
2r ] GREYWACKE SILTSTONE; very weak. Matrix supported, 100 0 | O
— | silty fine sand. Clasts fine to coarse sandstone gravels, —
B angular to sub-angular. Recovered as fine to coarse gravels
ST and cobbles. Matrix assumed to have been washed away. 10| o | o
gt
o L ] 13.20-13.50m: ...CORE LOSS (300mm) Fines assumed
(:g ng 1 washed away. oo fo
Mo T - 13.50m: HCI: None
gt E i X 0| o
| T | | 13.60-13.70m: ...CORE LOSS (100mm) Fines washed away. 13.70-29.00m: Fault Zone - Highly fractured
- E and brecciated GREYWACKE Siltstone and
© o 1 13.85-14.27m: ...Intact section of slightly weathered brecciated Sandstone (very closely spaced defects).
- 14— GREYWACKE, dark grey, pervasively sheared, extremely
o R weak. Friable on handling.
g | i =) 79[| 42 | 42
T o SW
28 b =
L = 14.45-14.65m: ...CORE LOSS (200mm) Fines assumed
- B washed away.
_m L i
g r 7 100 | 0O 0
I i
I 15T 15.00m: ...Recovered as fine to medium gravel, minor silt 15.00m: HCI: None
i | matrix/coating.
s i 15.30-15.75m: ...CORE LOSS (450mm) Fines assumed ol ol o
Tl a washed away.
ol [ 1
o i
g | | 100 0o | O
T
Remarks: Water Level Readings:

DateTime Hole Depth Water Level
2025-09-24 08:00 25.20m 0.20mbgl
2025-09-24 19:14 32.30m 0.00mbgl
2025-09-25 08:20 32.30m 0.10mbgl
2025-09-25 16:53 40.00m 2.00mbgl
2025-09-26 08:00 40.00m 0.68mbgl




Project Office

NZ TRANSPORT Roads of National
U ACENCY Siumificance

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

Location: 4245 SH1, Waipu, Zone 1

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

Project Reference: Aurecon WSP JV

BH2B_1147

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

2. A standpipe was installed on 26/09/25 with a screened interval between 5 to 8m bgl. A vibrating wire piezometer was installed at 7.50m bgl, within the
open standpipe on 16/10/2025, Serial No. 378276.
3. Falling/rising head testing undertaken with data logger at borehole depth 22.50m on 22/09/2025. Second falling/rising head testing undertaken with
data logger at borehole depth 25.20m on 23/09/2025.

Central, Auckland 1010 Sheet 3 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 17/09/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1728074.01 Date completed: 26/09/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6010600.40 Inclination: 90° Reviewed:  B.O'Loughlin
Contractor:  McMillan (NI) Drilling Ground level: 42.311m (NZVD2016) | Azimuth: N/A Verified: A.George
o W =
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%
rlw|x &z |E £ s9 S|l9|g| & ADDITIONAL NOTES 3
ol s w | & = = <o Flo | x = o
o o > 5} DT 2}
= 202,380 z
S2S0654
B P~ o
L 4 o 5
3T i 92| o X
I |2 R 32 bQ{ |d
a sSwW lo
S s il
— - aOU
F ] BRI
® | 16.70m: CORE LOSS (500mm) Fines assumed washed Do b
% B | away. 29 | o 0 LO{ |d
L 17— )DB 5
© + - OOU
—oa <] o
i 17.20m: Slightly weathered, grey, brecciated GREYWACKE; uD I
15} 25 i very weak. Matrix supported, silty fine sand. Clasts fine to 39 o D
g i i coarse sandstone gravels, angular to sub-angular. Ubiquitous 100 | 56 | S bO( |d
B incipient fractures infilled with white mineral (zeolite, quartz, o N
I 1 prehnite?) )9 0 D
o | ] > |17.50-17.65m: ...Recovered as fine to coarse gravels and O o
g B ] ':;L cobbles. Angular to sub-angular. Matrix assumed washed Sw 100 | 46 | 46 A
[ e away. 18.00m: HCI: N %
8 i | 18.00-18.45m: ...Recovered as silty fine to coarse gravels and 00| o 0 -Lom: - None bQ N
I cobbles. Angular to sub-angular. Matrix assumed washed ;D D
o 1 away. ] 2 0
O 24 1 100 o | o O |d
I | 4 JASH
o - 18.45m: CORE LOSS (550mm) Fines assumed washed 2 0 >
o B away. o% o
L - o N
% [ i o|lofo b N
L E OO q
A Sh ; . — o [y 5
ool | & | 19.00m: Slightly weathered, grey, brecciated GREYWACKE; | gy 00| o | o L
o i very weak. Matrix supported, silty fine sand. Clasts fine to — — bOq |
o | | coarse sandstone gravels, angular to sub-angular. Core u[} N
g 23 1 Yoroken during drilling. 000 P> D
i 19.15m: CORE LOSS (750mm). Fines assumed washed bOq |d
i ] away. oM I
Il T b >o o D
gt E o|lofo (o)
T i P N
— DB D
@ | a = [ 19.90m: Slightly weathered, grey, brecciated GREYWACKE; o 0
% B 2 < very weak. Matrix supported, silty fine sand. Clasts fine to SwW | 0 bQ N
B ] coarse sandstone gravels, angular to sub-angular. Recovered )"B b
8 B | as fine to coarse gravels. Matrix assumed to have been o o o G‘OU
S Wwashed away. P 9
B ; 20.10m: CORE LOSS (600mm) Fines assumed washed ;D D
5_5"” ] away. 0 0 0 OOU
Pl ofofo m 0y o]
T i 20.70m: Slightly weathered, grey, brecciated GREYWACKE; 100 | 0 0 D »
8 B very weak. Matrix supported, silty fine sand. Clasts fine to 0 0 0 LO d
I coarse sandstone gravels, angular to sub-angular. Recovered °D lo
] as fine to coarse gravels and cobbles. Matrix assumed to )a o D
8 B have been washed away. L QO d
r ] 2 20.80-21.00m: ...CORE LOSS (200mm) Fines assumed splogfo W] o
21 1 = |washed away. Sw Lo D
. B 1 21.24-21.70m: ...CORE LOSS (460mm) Fines assumed LQ a
agr 7 washed away. oo o o R
T 1 Ld D
i o g
B | bQ o
i olls
i 20 21.90m: CORE LOSS (600mm) Fines assumed washed GOU
gl . away. 25| 0| o Y
I )“D b
r T o 0
° 20 1 bQ{ |4
] il
8 i | 22.50m: Slightly weathered, grey, brecciated GREYWACKE; 75| o 0 OOD
I | i very weak. Matrix supported, silty fine sand. Clasts fine to DuD N
o | coarse sandstone gravels, angular to sub-angular. Recovered D. b
g R " " . 100 | 0 0 o 0
z as silty fine to coarse gravels. Matrix assumed to have been LO{ |d
I O 7 washed away. 0 0 0 X ) o B N
PR 23 22.90-23.15m: ...CORE LOSS (250mm) Fines assumed ol ol o 23.00m: HCI: None arlly
Bl o 1 - |washed away. . Lod [d
gL ] g sw 100] 0 | o o0
[} i
I ,_19 1 = DGOU D
[se)
3l 7 100 0 | o PAd L]
I o[y
) : - L D
L1 o [
gL E 88|l o | o " I N
of| T i D
r P>
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70.5mm and vertical accuracy +/- 110mm.  [PateTime Hole Depth  Water Level




Project Office

NZ TRANSPORT Roads of National
U ACENCY Siumificance

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

Location: 4245 SH1, Waipu, Zone 1

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

Project Reference: Aurecon WSP JV

BH2B_1147

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

2. A standpipe was installed on 26/09/25 with a screened interval between 5 to 8m bgl. A vibrating wire piezometer was installed at 7.50m bgl, within the
open standpipe on 16/10/2025, Serial No. 378276.
3. Falling/rising head testing undertaken with data logger at borehole depth 22.50m on 22/09/2025. Second falling/rising head testing undertaken with
data logger at borehole depth 25.20m on 23/09/2025.

Central, Auckland 1010 Sheet 4 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 17/09/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1728074.01 Date completed: 26/09/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6010600.40 Inclination: 90° Reviewed:  B.O'Loughlin
Contractor:  McMillan (NI) Drilling Ground level: 42.311m (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%
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Q| = w5 z -] < Flo|x E &
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
8 B P~ o
L 4 100 ° ©
Zor ] s 100 | 0 )900 =
o [ '8 ] 24.30m: Slightly weathered, dark grey, sheared brecciated D“D N
% i i GREYWACKE; very weak. Clast supported, fine to coarse 100 | 2 | 0 b N
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Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70.5mm and vertical accuracy +/- 110mm.  [PateTime Hole Depth  Water Level




Project Office

NZTRANSPORT Roads of National
\>' AGENCY Significance

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

Location: 4245 SH1, Waipu, Zone 1

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

Project Reference: Aurecon WSP JV

BH2B_1147

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

2. A standpipe was installed on 26/09/25 with a screened interval between 5 to 8m bgl. A vibrating wire piezometer was installed at 7.50m bgl, within the
open standpipe on 16/10/2025, Serial No. 378276.
3. Falling/rising head testing undertaken with data logger at borehole depth 22.50m on 22/09/2025. Second falling/rising head testing undertaken with
data logger at borehole depth 25.20m on 23/09/2025.
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Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70.5mm and vertical accuracy +/- 110mm.  [PateTime Hole Depth  Water Level
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Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 70.5mm and vertical accuracy +/- 110mm.  [PateTime Hole Depth  Water Level

2. A standpipe was installed on 26/09/25 with a screened interval between 5 to 8m bgl. A vibrating wire piezometer was installed at 7.50m bgl, within the
open standpipe on 16/10/2025, Serial No. 378276.

3. Falling/rising head testing undertaken with data logger at borehole depth 22.50m on 22/09/2025. Second falling/rising head testing undertaken with
data logger at borehole depth 25.20m on 23/09/2025.

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




Alternative to Brynderwyn Hills

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

BH2B_1147_BOX001_0m-3m

BH2B_1147_BOX002_3m-6.5m



Alternative to Brynderwyn Hills

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

BH2B_1147_BOX003_6.5m-9.45m

BH2B_1147_BOX004_9.45m-12.42m
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