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: 3935 State Highway 1, Waipu, Zone 1
Project Reference: Aurecon WSP JV

BH2B_1101

Central, Auckland 1010 Sheet 1 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 14/10/2025 Logged: C.Nicholas
Method: Rotary Core Wireline Easting: 1727920.91 Date completed: 20/10/2025 Input: C.Nicholas
Equipment: Hanjin/ D&B 10 Northing: 6014926.55 Inclination: 90° Reviewed:  N. Crampton
Contractor:  McMillan (NI) Drilling Ground level: 34.447m (NZVD2016) | Azimuth: N/A Verified: A. George
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Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 43mm and vertical accuracy +/- 75mm.
2. One vibrating wire piezometer was installed on 20/10/2025. BH2B_1101_PZ01 was installed at 14m bgl. Serial No. 378249.

3. Falling/rising head testing undertaken with data logger at borehole depth 23.70m on 15/10/2025. Second Falling/rising head testing undertaken with data logger at borehole depth 34.40m on 16/10/2025.

Third Falling/rising head testing undertaken with data logger at borehole depth 39.80m on 17 to 19/10/2025.
4. RQD was calculated while ignoring low tensile strength incipient joints and making an assessment on the rocks status intact below ground level.
5. Tensile strength of incipient joints was assessed based on assumed in ground conditions.

6. Major/dominant defects are noted in defect column while minor/secondary defects are included in the material descriptions.

Shear Vane (ISHSV + IBHSV) Serial No. 1378 + 1288, calibration constant 1.383 + 1.546.

DateTime

2025-10-14 17:00
2025-10-15 08:00
2025-10-15 17:00
2025-10-16 08:00
2025-10-16 17:00
2025-10-17 08:00
2025-10-17 12:30
2025-10-20 08:00

Hole Depth Water Level

15.00m 3.90mbgl
15.00m 4.50mbgl
23.70m 3.90mbgl
23.70m 6.50mbgl
34.40m 5.00mbgl
34.40m 7.60mbg|
39.80m 3.90mbgl

39.80m 5.40mbgl
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o e Project: Northland Corridor, Alternative to Brynderwyn Hills B H 2 B 1 1 0 1
Project Offce Location: 3935 State Highway 1, Waipu, Zone 1 —_—
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 14/10/2025 Logged: C.Nicholas
Method: Rotary Core Wireline Easting: 1727920.91 Date completed: 20/10/2025 Input: C.Nicholas
Equipment: Hanjin/ D&B 10 Northing: 6014926.55 Inclination: 90° Reviewed:  N. Crampton
Contractor:  McMillan (NI) Drilling Ground level: 34.447m (NZVD2016) | Azimuth: N/A Verified: A. George
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i i HW
: R 8.15m: Moderately weathered, grey, indistinctly bedded MW
| B SILTSTONE. Very weak. [MODERATELY WEATHERED
o Lo 100 NRUARANGI FORMATION]
gl — |z 8.35m: Moderately weathered, brownish grey, indistinctly 100
T i 4+ -+ | & | bedded, fine SANDTONE. Very weak. [RUARANGI
4000 FORMATION SANDSTONE]
i 1000 8.35-8.55m: ...Sandy SILT; grey. Sand is fine. Mw
— 9 om: SPT —
i 5, 8//
= L - - 14,16, 18,2
% | 1 9.15m: Unweathered, grey and dark grey, laminated to thinly for 10mm 106
| g laminated calcareous SILTSTONE. Weak. Sub-horizontal N = 50+ o
<« [T g bedding. Incipient fractures with weak tensile strength, o n u 9_38-.12_00m: Drilling lnduceq fractures, some
— extremely closely to closely spaced. Core broken in barrel. of which are parallel to bedding planes, others
I B [UNWEATHERED RUARANGI FORMATION] along low tensile strength incipient fractures
B 4 including along calcite veins.
i i 9.38-33.77m: Weak HCI Reaction, tests carried
o [ i out every 1.0m
g+ 100 || 15 |[ 15
| 10—
T e g 105m: sPTC —+
(&) b 5, 8//
= | 13,17, 20 for
% F 70mm
L 7 N =50+ |
L 1 10.99-11.24m: ...Unweathered, grey, fine SANDSTONE. Weak
o ] to moderately strong.
o T ] 11.30m: ...Brownish grey.
g 23 100 0 | ©
I | —
1 12— 12m: SPTC
5er ] 24, 26 for |
[ i 12.14m: ...Incipient fractures with moderate tensile strength, EOT;“O/i
I} i R Extrgmely closely spaced. Some of the core broken during 12.33-12.57m: Healed JT set x6, 50°, Un, Sm,
i oxing. Sl o .~
22 calcite infill 1mm. Drilling breaks along joints
L 7 =) . W 12.40-12.65m: JT, 90°, Un, Ro, calcite Vn,
| E & |12.55-12.65m: ...Unweathered, grey, fine SANDSTONE, weak. | Y 2mm
o b 12.65-12.95m: FRACTURE ZONE - Likely
a L b 100 | 67 | 48 drilling induced from low strength incipient
T b fractures. Recovered as fine to coarse angular
| 13— gravel 5
L b 13.08-13.20m: Healed JT set x3, 60°, P, calcite [*
| b infill <tmm ”
21 i I
1 3 ] 13.74-13.96m: FRACTURE ZONE - Likely
- | drilling induced from low strength incipient
- fractures. Recovered as fine to coarse angular
L 14 gravel.
o I ] 13.74m: JT, 90°, Un, Ro, Cn, 1-2mm
gr i 100 | 8o|| 50 14.18m: Healed JT, 45°, PI, calcite infill <1mm
T i
-0
© 3 ] 14.85-15.00m: Healed JT set x5, 75-90°, Un,
= 15 || calcite infill <1-1mm
r i 15.00m: ...Incipient fractures with moderate tensile strength, 14.94-15.04m: Healed JT, 75°, PI, calcite infill
F i extremely closely spaced. <imm
Sr 15.12-15.37m: FRACTURE ZONE - Likely
It 1 || R drilling induced from low strength incipient
19 ] fractures some of which parallel to bedding.
- N Recovered as fine to coarse angular gravel.
= 7 15.28m: JT, 60°, PI, Ro, calcite Vn, open
8 B i 15.78-15.98m: Healed JT set x2, 70°, Un,
Tr ] calcite infill <1mm
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 43mm and vertical accuracy +/- 75mm. DateTime Hole Depth Water Level
2. One vibrating wire piezometer was installed on 20/10/2025. BH2B_1101_PZ01 was installed at 14m bgl. Serial No. 378249. 2025-10-20 10:45 39.80 7.80mbgl
3. Falling/rising head testing undertaken with data logger at borehole depth 23.70m on 15/10/2025. Second Falling/rising head testing undertaken with data logger at borehole depth 34.40m on 16/10/2025. Sk . -80m -80mbg
Third Falling/rising head testing undertaken with data logger at borehole depth 39.80m on 17 to 19/10/2025.
4. RQD was calculated while ignoring low tensile strength incipient joints and making an assessment on the rocks status intact below ground level.
5. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
6. Major/dominant defects are noted in defect column while minor/secondary defects are included in the material descriptions.
Shear Vane (ISHSV + IBHSV) Serial No. 1378 + 1288, calibration constant 1.383 + 1.546.
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Method: Rotary Core Wireline Easting: 1727920.91 Date completed: 20/10/2025 Input: C.Nicholas
Equipment: Hanjin/ D&B 10 Northing: 6014926.55 Inclination: 90° Reviewed:  N. Crampton
Contractor:  McMillan (NI) Drilling Ground level: 34.447m (NZVD2016) | Azimuth: N/A Verified: A. George
%) 2 -~
X = w g s (P 2o 8
a [} 2 ~| ~| = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
Q| s w o b4 = o F|lo|x =m
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S=S0>0)
n 1 91 || 91| 91 16.05-16.18m: Healed JT set x2, 70°, Un, h;:
w 1 calcite infill <1mm o
o|
T 4
18 ]
3 ] uw
j 17— 17.00-17.13m: Healed JT, 80°, Un, calcite infill
| 1 1mm
o 4
(e 100 | 100 | 100
T 4
17 i
r i 17.71m: Unweathered, grey and dark grey, moderately thick
~ B i to very thick, interbedded calcareous SILTSTONE (85%) and
- 0/ i i i
— SANDSTONE (15/.")' SILTSTO.NE 'S V\.le.ak‘ laminated to thinly 18.00-20.10m: Core runs from 18.0m to 20.1m
r .. laminated, sub-horizontal bedding, incipient fractures with . !
" included core loss from core dropping from
F o moderate to strong tensile strength, extremely closely barrel then being picked up in later runs
3 - - spaced. SANDSTONE is moderately strong thinly laminated, 9P P .
r | sub-horizontal bedding.
16 n
o | :
gt 100 | 100 | 100
T 4
I 19—
- : 19.35-19.55m: Healed JT set x5, 45-70°, Un,
15 a calcite infill <1-2mm
o L 4
[¢] B 100 | 100 | 100
Tr .
™o
o}
g | r 100 | 100 | 100
- 1 20.09-20.64m: ...Indistinctly bedded, fine SANDSTONE.
+ 1 Moderately strong.
o [ ;
© % r i 100 | 100 | 100
i g 20.69m: Healed JT, 65°, PI, Ro, calcite Sn,
g <imm
r i uw
o 1B ;
g b 100 | 100 | 100
T -
| 21.66m: ...SANDSTONE layers exhibit soft sediment
| b deformation and cross-bedding.
T 2
12 ]
® : 1 22.80-23.00m: FRACTURE ZONE - Likely
g | 1 100 | 100 | 100 drilling induced from low tensile strength
@ | 23— incipient fractures along calcite veins and
| E bedding, recovered as fine to coarse angular
L Toe e gravel
;11 1. ... 23.42-23.70m: Healed JT, 70-90°, Un, Ro,
L 7 calcite infill <1-1mm
o [ :
O I > TTT
T 4
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 43mm and vertical accuracy +/- 75mm. DateTime Hole Depth Water Level
2. One vibrating wire piezometer was installed on 20/10/2025. BH2B_1101_PZ01 was installed at 14m bgl. Serial No. 378249.
3. Falling/rising head testing undertaken with data logger at borehole depth 23.70m on 15/10/2025. Second Falling/rising head testing undertaken with data logger at borehole depth 34.40m on 16/10/2025.
Third Falling/rising head testing undertaken with data logger at borehole depth 39.80m on 17 to 19/10/2025.
4. RQD was calculated while ignoring low tensile strength incipient joints and making an assessment on the rocks status intact below ground level.
5. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
6. Major/dominant defects are noted in defect column while minor/secondary defects are included in the material descriptions.
Shear Vane (ISHSV + IBHSV) Serial No. 1378 + 1288, calibration constant 1.383 + 1.546.
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- | 24.06-24.19m: Healed JT, 70-90°, Un, calcite h;x
3 1 infill <1-2mm o
i uw
® 10 1 61| 6] |6
o | _
le} E T
Tr i 24.62m: CORE LOSS (580mm) Core dropping out of barrel
B 25—
w [ [T 25.20m: Unweathered, dark grey, laminated SILTSTONE. UW [
g+ | Weak. Sub horizontal <5°. Incipient fractures with moderate 3 [ 0 0
Tlo o strong tensile strength, extremely closely spaced.
3 N\25.30m: CORE LOSS (200mm) Core dropping out of barrel.
- ] 25.50m: Unweathered, dark grey, indistinctly bedded
- ] SILTSTONE. Weak. Incipient fractures with moderate to
o b 7 strong tensile strength, extremely closely spaced.
% | 1 9 9 Y v sp 100 | 100 | 100
| 26—
g 4
) ;
gt 7 100 | 100 | 100
[ i
7 ;
C ] 2
[se) B
g r i 100 | 100 [ 100 28.16-28.28m: Healed JT set x2, 70°, PI. calcite
r i infill <tmm
r i 28.28m: Healed JT, 30°, P, calcite infill 1-3mm
—6 n 28.30-29.28m: Healed JT set x4, 60-90°, Un,
3 | calcite infill 1-20mm
= - | 28.45-28.79m: SZ, 80°, Un, SIk, crushed
r | uw siltstone and silt infill 5-20mm, top contact 80°
F | bottom contact 60°?
B 29— 28.98-29.26m: FRACTURE ZONE - Likely
B 4 drilling induced from low strength incipient
o [ 4 fractures. Recovered as fine to coarse angular
g i | 95 | 95 | 95 gravel
-5 ;
r i 29.56-29.60m: FRACTURE ZONE - Likely
i i drilling induced from low tensile strength
r i incipient fractures
; g 29.89m: Healed JT, 50°, PI, calcite infill 1Imm
i 30—
L4 ]
o [ :
gt 100 | 86 || 86
[ i
& R 314 31.02-31.20m: FRACTURE ZONE along
L b healed joints/incipient fractures, likely drilling
| 1 induced from low strength incipient fractures.
L ] Fractures included in RQD calculation.
3 b Recovered as fine to coarse angular gravel.
1 T 31.50-33.32m: Healed JT set x13, 70°, PI-Un,
| b calcite infill <1-1mm. Very closely to moderately
8 | 1 widely spaced 5
[ i
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 43mm and vertical accuracy +/- 75mm. DateTime Hole Depth Water Level
2. One vibrating wire piezometer was installed on 20/10/2025. BH2B_1101_PZ01 was installed at 14m bgl. Serial No. 378249.
3. Falling/rising head testing undertaken with data logger at borehole depth 23.70m on 15/10/2025. Second Falling/rising head testing undertaken with data logger at borehole depth 34.40m on 16/10/2025.
Third Falling/rising head testing undertaken with data logger at borehole depth 39.80m on 17 to 19/10/2025.
4. RQD was calculated while ignoring low tensile strength incipient joints and making an assessment on the rocks status intact below ground level.
5. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
6. Major/dominant defects are noted in defect column while minor/secondary defects are included in the material descriptions.
Shear Vane (ISHSV + IBHSV) Serial No. 1378 + 1288, calibration constant 1.383 + 1.546.
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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: 3935 State Highway 1, Waipu, Zone 1

Project Reference: Aurecon WSP JV

BH2B_1101

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 43mm and vertical accuracy +/- 75mm.
2. One vibrating wire piezometer was installed on 20/10/2025. BH2B_1101_PZ01 was installed at 14m bgl. Serial No. 378249.

3. Falling/rising head testing undertaken with data logger at borehole depth 23.70m on 15/10/2025. Second Falling/rising head testing undertaken with data logger at borehole depth 34.40m on 16/10/2025.
Third Falling/rising head testing undertaken with data logger at borehole depth 39.80m on 17 to 19/10/2025.

4. RQD was calculated while ignoring low tensile strength incipient joints and making an assessment on the rocks status intact below ground level.
5. Tensile strength of incipient joints was assessed based on assumed in ground conditions.

6. Major/dominant defects are noted in defect column while minor/secondary defects are included in the material descriptions.

Shear Vane (ISHSV + IBHSV) Serial No. 1378 + 1288, calibration constant 1.383 + 1.546.
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3 ] 100 | 100 | 100
L8
ITr 4
B 33—
1 ; 33.45-34.20m: Healed JT set x6, 80-90°, Un,
r ] Sm, calcite infill<1-1mm. Drilling breaks along
8 F | 100 | st | st joints.
Tr | 33.77-36.66m: No HCI Reaction
B 4 33.85-34.30m: FRACTURE ZONE Likely
I~ 34 drilling induced from low strength incipient
r i fractures. fractures included in RQD
B i calculation. Recovered as fine to coarse
™ r i angular gravel.
-~ L uw L
—— b 34.40m: Healed JT, 30°, Un, calcite infill <tmm
| 1 34.40-38.20m: Core runs from 34.4m to 38.2m
| B included core loss from core dropping from
| E barrel then being picked up in later runs.
| g L 34.44m: JT, 40°, PI, Sm, calcite Vn, open
| R 34.50m: Healed JT, 40°, P, calcite infill <1mm
35— 34.70-34.80m: Healed JT set x3, 40-60°, PI,
o [ R Sm, calcite infill <1-1mm. Drilling breaks along
[l = 100 | 95 | 80 ioi
I 4 joints
B 4 34.82m: JT, 50°, Un, Sm, calcite Cg, open
Ly ]
| : 1 35.60-36.87m: Healed JT/VN set x5, 75-90°,
| E PI-Un, calcite infill <1-4mm
L ] S
_m - 4
gl 36— 100 | 100 | 100
[ i
0 |2 b
<} — 100 | 100 | 100
r 4
l . 36.66m: Unweathered, very thinly to thinly interbedded ggfgs-ta;gm: Weak HCI Reaction Within
—1 1 SANDSTONE (80%) and SILTSTONE (20%). SANDSTONE
hus | 1 is grey, calcareous, moderately strong, indistinctly bedded.
| 37—« « . SILTSTONE is dark grey, weak, moderately inclined 15-20°,
| 1.0 disseminated. uw
9 3 1 ‘
% | — 100 | 100 | 100
Eman —— 37.60-38.44m: No HCI Reaction
F | 37.60m: Unweathered, dark grey, indistinctly bedded . o L
- | SILTSTONE. Weak. Moderate to strong extremely closely 37.61m: Healed JT, 70°, P, calcite infill <1mm
- ] spaced incipient fractures.
L 38 uw 38.03-38.08m: Healed JT set x3, 30-40°, P!,
= 7 calcite infill <1mm
L T 38.19-38.84m: Healed JT/VN set x2, 80°, PI,
L 1 calcite infill 1-20mm
TJ‘ Eloooc 38.44m: Unweathered, dark grey and grey, thinly laminated to 38.44-39.80m: Weak HCI Reaction
B . laminated, calcareous fine SANDSTONE. Moderately strong.
: R Cross-bedding and soft sediment deformation.
L b &
o b 38.90-39.31m: Healed JT, 85°, Un, calcite 1Tmm
© g i 39— 98 | 98 | 98 to 3mm
L ] uw
L5 ]
B : 39.65-39.74m: Healed JT set x2, 20°, Un,
3 calcite infill <tmm
r | Terminated at 39.80 m. Target depth.
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1101
Photographed By: CN Date Photographed: 13/10/2025-30/10/2025

BH2B_1101_BOX00L_Om-1.5m

BH2B_1101_BOX002_1.5m-4.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1101
Photographed By: CN Date Photographed: 13/10/2025-30/10/2025

BH2B_1101_BOX003_4.95m-7.95m

BH2B_1101_BOX004_7.95m-10.87m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1101
Photographed By: CN Date Photographed: 13/10/2025-30/10/2025

BH2B_1101_BOX005_10.87m-13.74m

BH2B_1101_BOX006_13.74m-16.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1101
Photographed By: CN Date Photographed: 13/10/2025-30/10/2025

BH2B_1101_BOX007_16.5m-19.21m

BH2B_1101_BOX008_19.21m-21.93m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1101
Photographed By: CN Date Photographed: 13/10/2025-30/10/2025

BH2B_1101_BOX009_21.93m-24.92m

BH2B_1101_BOX010_24.92m-27.28m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1101
Photographed By: CN Date Photographed: 13/10/2025-30/10/2025

BH2B_1101_BOX011_27.28m-30m

BH2B_1101_BOX012_30m-33m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1101
Photographed By: CN Date Photographed: 13/10/2025-30/10/2025

BH2B_1101_BOX013_33m-35.58m

BH2B_1101_BOX014 35.58m-38.2m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1101
Photographed By: CN Date Photographed: 13/10/2025-30/10/2025

BH2B_1101_BOX015_38.2m-39.8m



Client: New Zealand Transport Agency

Location: 4245 State Highway 1, Waipu - Zone 1

Project:  Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1104

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller,with a horizontal accuracy +/- 177mm and vertical
laccuracy +/- 30mm.

2. Two vibrating wire piezometers were installed on 27/08/2025. BH2B_1104-PZ01 was installed at 18.00m bg|, Serial No. 378365.
BH2B_1104-PZ02 was installed at 30.50m bgl, Serial No. 378391. The hole was backfilled with a sand pack instead of grout.

3. Terminal/Straddle packer testing undertaken between 31.5 to 32.0m on 27/08/2025.

4. Shear Vane Serial No. 506, calibration constant 1.626.

Project Offi
Level 17, Aon Centre, 212]96%%10';65 Street West, Auckland .

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 20/08/2025 Logged: D.Baker/B.Griffiths
Method: Rotary Core Wireline Easting: 1727722.82mE, Date Completed: 27/08/2025 Input: D.Baker
Equipment: Hanjin / D&B 10 Northing: 6012232.02mN, Inclination: 90 Reviewed: S.Nelis
Contractor: McMillan Drilling Ltd Ground level: 22.91m (NZVD2016) |Azimuth: N/A Verified:  A.George

w -
_ n [ =
] = E|lo |H 2l 2= ~|=| 2o o4
SIS |E 2|20 8 | 88 |g|g|8]| 69 STRATIGRAPHY E2
w|E 4 |:'_: ao |© MATERIAL DESCRIPTION £ ak ¥ | |a é DEFECT DESCRIPTION 4x
glh|d &a|23|o 5| 9 |o|9|g| &k ADDITIONAL NOTES )
Ol | w|o w L o F|lo|x L<
© a © E L 2 p0n 0@
E22899 S
] g | Clayey SILT, with minor gravel; brown. Soft, moist, : 0.00m - 19.50m: Casing installed to 19.50m
low plasticity; gravel, fine to coarse, angular. [FILL-
| TopsolL. [
r CLAY, with trace sand; brown. Stiff, moist, high
plasticity; sand, fine to medium. [RECENT 05m SV
(HOLOCENE) ALLUVIUM]. BH Sv
< 130552kPa [ o0l ] L
I
| 22
1
1m SV
BH SV
94/ 33kPa
- <
149m SV
BH SV
Y 163/73kPa | 100 | . | -
a 15m SPT
L 21 1,1001,2,1,2
I 2 =
o F
e] || - | -
I
20 2.76-3.0m: CORE LOSS (240mm). Fines assumed
B 3 washed out.
CLAY; grey and orange-brown. Stiff, moist, high 23om sV
Y plasticity. 128/29kPa | 100 | - | -
@ 3m SPT
I 0,1/1,1,2,1
— N=5
3.65-4.50m: CORE LOSS (850mm). Fines assumed
19 washed out.
o
[¢] 4 19 - -
I
CLAY, some silt, trace fine sand; grey. Very soft, wet, 45m SPT
g high plasticity. O’O/L?;Oéo’ 0 wol| - | -
| 18
— 5
o F
<} < 00| - | -
I [
L 17
6
599m SV
CB SV
o E 15/5Pa [ 100 - | -
a 6m SPT
I 0,0//0, 0, 0,0
I N=0
w L 16
g 7 00| - | -
I
749m SV
CB SV
= _ - - 13/3Pa 10| - R
7] Silty CLAY, some fine sand; grey. Soft, wet, high 25m SPT
Py m
| 15 plasticity. 0,0//0, 0,0, 0 :
REMARKS: Vater Level Readings:

DateTime Hole Depth (m)

Water Level (m)




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

Client:
Project:
Location: 4245 State Highway 1, Waipu - Zone 1

New Zealand Transport Agency

Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1104

laccuracy +/- 30mm.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller,with a horizontal accuracy +/- 177mm and vertical

2. Two vibrating wire piezometers were installed on 27/08/2025. BH2B_1104-PZ01 was installed at 18.00m bg|, Serial No. 378365.
BH2B_1104-PZ02 was installed at 30.50m bgl, Serial No. 378391. The hole was backfilled with a sand pack instead of grout.
3. Terminal/Straddle packer testing undertaken between 31.5 to 32.0m on 27/08/2025.
4. Shear Vane Serial No. 506, calibration constant 1.626.

DateTime

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 20/08/2025 Logged: D.Baker/B.Griffiths
Method: Rotary Core Wireline Easting: 1727722.82mE, Date Completed: 27/08/2025 Input: D.Baker
Equipment: Hanjin / D&B 10 Northing: 6012232.02mN, Inclination: 90 Reviewed: S.Nelis
Contractor: McMillan Drilling Ltd Ground level: 22.91m (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
| al29 sl =29 |e1819 | & ADDITIONAL NOTES z9
Ols (¢ w|o w < =~ o
© (=] © 2 L 2,00 (]
EL£8CY Z
= i [CONT] Silty CLAY, some fine sand; grey. Soft, wet, N=0 :
] high plasticity.
1 8.10m: With minor sand; sand, fine.
- b ]
g - 00| - | -
T -4
| 14
I 9_]
9m SV
] CB SV
% 153%Pa [ o0l |
@ w3
g 10, 10| - | -
T -4
T 10.49m SV
1 < CB SV
= ] 3 1maPa |40 - | -
”n E 10.5m SPT
| 12 ] 0,0//0,0,0,0
" 10.95m: With some sand; sand, fine. N=0
- b ]
g i 00| - | -
I
| 1
12
i Silty CLAY, with some sand; grey. Very soft, wet, low "3392\/3"
I 1 plasticity; sand, fine to medium. 13/5kPa 100 | - R
@ 1 12m SPT
L - 0,0//0,0,0,0
— | N=0
- ]
g 4 44 - -
I
10 1 Silty fine to medium SAND; grey. Very loose,
r 13| [| saturated. i
1 Sandy fine to medium GRAVEL; grey. Loose. Gravel
o L is sub-rounded to rounded, slightly weathered strong
% 1 1| greywacke. Sand is fine to coarse. 67 | - -
i ] Silty CLAY, minor fine to medium sand, trace gravel,
] grey. Soft, wet, high plasticity. Gravel is fine to coarse,
sub-rounded slightly weathered Greywacke.
13.7m SPT 13.70m - 15.80m: Core runs shortened due to
A = 9 1 13.25-13.70m: CORE LOSS (450mm). 0,1//1,2 3 3 core bound tube in gravels
[ 14_| < [|Silty fine to medium SAND; dark grey. Loose, wet. i - 1000 - | -
1 = | Fine to coarse SAND, with some gravel; grey. Loose,
g saturated; gravel, fine to coarse, subrounded, slightly 100 - )
B ] weathered, Greywacke.
(s N B
Tc i Gravelly fine to coarse SAND; grey. Loose, saturated, ol .
T ] well graded; gravel, fine to coarse, rounded, slightly o | - -
e | ] weathered, greywacke.
% 8 1 14.34m: Wood fragment (approx. 1%) around 10mm. 0 ° °
Fod 15, 14.35-14.90m: CORE LOSS (550mm). Fines 100 -] -
1 assumed washed out. 15m SPT
7,5106,6,5,7
3 1 Fine to Coarse GRAVEL, minor cobbles. Medium =24 0 R R
1 dense, wet. Gravel is sub-angular to sub-rounded
- ] a | slightly weathered greywacke. Silty Clay matrix
% © 7 assumed washed away. [OLDER (PLEISTOCENE) 100 - -
) ] ALLUVIUM]. ool - |-
S ]
gL 7 | 71| -
=1 T H
REMARKS: Vater Level 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: 4245 State Highway 1, Waipu - Zone 1

Project Reference:  Aurecon WSP JV

BH2B_1104

Sheet 3 of 6

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 20/08/2025 Logged: D.Baker/B.Griffiths
Method: Rotary Core Wireline Easting: 1727722.82mE, Date Completed: 27/08/2025 Input: D.Baker
Equipment: Hanjin / D&B 10 Northing: 6012232.02mN, Inclination: 90 Reviewed: S.Nelis
Contractor: McMillan Drilling Ltd Ground level: 22.91m (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
S5lYlz & % - 2 5| =29 |2[(3|8| & ADDITIONAL NOTES =3
o al® |o = 3¢ 0,00 b
E22899 £
] N [CONT] Fine to Coarse GRAVEL, minor cobbles. :
) ] = | Medium dense, wet. Gravel is sub-angular to sub-
g rounded slightly weathered greywacke. Silty Clay & -
L E matrix assumed washed away. [OLDER
— 1 (PLEISTOCENE) ALLUVIUM]. 16.5m SPT
o ] 16.30-16.50m: CORE LOSS (200mm). Core bound. ' 5,8//’\1‘2,;}69, 9 .
3 I
| 6 Fine to coarse GRAVEL, minor Cobbles, Dense.
M 17_] Gravel is sub-rounded to sub-angular slightly
g ] weathered strong greywacke. Matrix is assumed silty 100 | - -
— | ] clay, some sand (washed out).
§ - 1 17.06m: Interbedded with fine to coarse, medium dense, 100 | - -
— SAND layers (approx. 5%) up to 40mm.
- ]
g E 00| - | -
T[] 5 ] &
18_| ]
] 18m SPT
w| o ] 11, 1120//192,10, ,
@ | N= 41 .
- ]
g ] 00| - | -
I 4
| 4 ]
19_|
o ]
g 1
| ] 19.30-19.50m: CORE LOSS (200mm). Core bound.
i Fine to coarse GRAVEL, minor cobbles, Dense. 19.5m SPT
o ] Gravel is sub-rounded to sub-angular slightly 4'7//%28' 15, ol - .
@ 1 weathered strong greywacke. Matrix is assumed silty N= 43
L 3 0 clay, some sand (washed out).
o | |
g 1 00| - | -
T -4
[33 00| - | -
] ] " 1
T i 20.70-21.00m: CORE LOSS (300mm). Fines
| 2 ] assumed washed out.
21
] Fine to coarse GRAVEL, minor silty clay. Medium . 31//"8 §P4T2
o ] dense, wet. Gravel is sub-rounded to sub-angular B VST AN T I I
@ 1 slightly weathered strong greywacke. Silty Clay matrix
o 1 assumed washed out.
S ’ ] 21.75-22.25m: CORE LOSS (500mm). Fines s | - | -
T 2] assumed washed out.
? 1 Fine to coarse GRAVEL, minor silty clay. Medium 00| - .
Ir 1 dense, wet. Gravel is sub-rounded to sub-angular
T slightly weathered strong greywacke. Silty Clay matrix 22.5m SPT
i assumed washed out. 6,7//55 4,5
8} E N=19 ol - | -
*n ] 22.40m: With trace fine chert gravel.
| -0 ]
— 23| S
[s2]
g E 00| - | -
T -4
| ] Gravelly fine to coarse SAND, some silt; grey.
4 Medium dense, wet. Gravel is fine to coarse sub-
S E rounded to rounded, slightly weathered strong 5| - | -
T g \greywacke and Ruarangi siltstone. ]'
] 23.65-24.00m: CORE LOSS (350mm). Fines
REMARKS: Vater Le\‘lel Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller,with a horizontal accuracy +/- 177mm and vertical

laccuracy +/- 30mm.

DateTime

2. Two vibrating wire piezometers were installed on 27/08/2025. BH2B_1104-PZ01 was installed at 18.00m bg|, Serial No. 378365.
BH2B_1104-PZ02 was installed at 30.50m bgl, Serial No. 378391. The hole was backfilled with a sand pack instead of grout.

3. Terminal/Straddle packer testing undertaken between 31.5 to 32.0m on 27/08/2025.

4. Shear Vane Serial No. 506, calibration constant 1.626.

21/08/2025 7:30:00 am

Hole Depth (m)
16.95

Water Level (m)

3.30




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 04

Project Office Location: 4245 State Highway 1, Waipu - Zone 1
Level 17, Aon Centre, 21/29 Customs Street West, Auckland .

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 4 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 20/08/2025 Logged: D.Baker/B.Griffiths
Method: Rotary Core Wireline Easting: 1727722.82mE, Date Completed: 27/08/2025 Input: D.Baker
Equipment: Hanjin / D&B 10 Northing: 6012232.02mN, Inclination: 90 Reviewed: S.Nelis
Contractor: McMillan Drilling Ltd Ground level: 22.91m (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 ,’_: g F ao |© MATERIAL DESCRIPTION £ a '5 ¥ | |a é DEFECT DESCRIPTION 4x
S5lYlz & % - 2 5| =29 |2[(3|8| & ADDITIONAL NOTES =3
o ol |o =| Su . o 6o
E22899 £
| |assumed washed out. | 24m SPT :
) _ _ 3,3/14,6,55
3 1 Gravelly fine to coarse SAND, some silt, minor clay; N=20 o | - -
1 grey. Medium dense, wet. Gravel is fine to coarse,
I 1 & | rounded to sub-rounded slightly weathered strong
Qo 7 greywacke. 100f - | -
[ 2 ]
© 25_] 24.90-25.50m: CORE LOSS (600mm). Fines
g ] assumed washed out. B3 - | -
© 4
i Silty fine to medium SAND, some gravel; dark grey. 12-’5-//5'"333”4
I9) ] Medium dense, wet. Gravel is fine to medium, sub- ’ NZ= 1o o | o |-
@ 1 rounded, slightly weathered, strong greywacke.
L -3 |
— 26
— . L |
g i 00| - | -
I
[« ] o
| 27_] =
| 27.00m: Very loose. 27m SPT
= 0,0//0,0,0,2
o 1 N=2 67] - -
n ]
i Silty fine to coarse GRAVEL, trace fine sand; grey.
S ] Medium dense. Gravel is rounded to sub-rounded, 100 - R
T 1 slightly weathered, strong greywacke.
~ | -5 i
— 28
" ]
g T 73 - -
I ]
3 ] 28.35-28.50m: CORE LOSS (150mm). Fines
o | . \assumed washed out. [
g E = 00| - | -
| T | ] Fine to coarse GRAVEL, with some silt and sand; [ """"
i - . 28.7m SPT
o 1 grey. Med|um dense, wet, well graded, sub-rounded; 9’11//;'[‘3’ 28| o | _
@ | 6 2 sand, fine to coarse. for 50mm N =
I n Slightly weathered, brown, MUDSTONE. Very weak, sox e 29.08m: JT, 10°, RG , UN, silt infill (less than
1 calcareous; thin, sub-horizontal bedding; breaks when 1mm) !
4 29.12m: JT, 30°, RG, UN, FeO stain
- ] handled. [SLIGHTLY WEATHERED RUARANGI 29.24m: JT, 45°, RG , UN,, silt infill (less than
gL i FORMATION]. 100 || 16 1mm) o
— T i Slightly weathered arey laminated fine 29.25-29.80m: DB , drilling induced broken core
] SANDSTONE. Bedding dips 10-30° with drilling
I 1 breaks parallel to bedding planes.
§ | -7 ] 29.25m - 29.80m: Recovered as silty fine to coarse gravel. 100 || 17
30_|]
O 30m SPT
| @ | ] 3rt')|, 20 0ol
| for 20mm N = I—30.27m: JT, 707, PL
4 % sw 50+ d LIt ’
i - [—30.47m: JT, 60°, SM , UN, clean I
o2} -4
L ] 30.60m: Very thin bedding. 21 |—30.60m: JT, 60°, SM , UN, dlean
4 N\ 30.77m: JT, 30°, SM, UN, silt infill (less than
| -8 i 30.82m: Laminated bedding. Imm o
31 30. 84-31.08m: , drilling induced broken core
1 31.00m: HCl test: weak reaction
- ]
g E 100 | 100
B L -4
XS 7 31.5msPT [ 0 | 0
1 31,19
) 1 for 30mm N =
e} E 50+ 100 | 4o
] ]
REMARKS: Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)
;.Cguc:c;rcc:,irlz;fesoﬁgtured using a Trimble R12i Receiver and TSC5 Controller,with a horizontal accuracy +/- 177mm and vertical 21/08/2025 4:30:00 pm 24.05 160
2 Two vibrating wire piezometers were installed on 27/08/2025. BH2B_1104-PZ01 was installed at 18.00m bgl, Serial No. 378365, | 22/08/2025 7:30:00 am | 24.05 | 3.20
BH2B_1104-PZ02 was installed at 30.50m bgl, Serial No. 378391. The hole was backfilled with a sand pack instead of grout. | 25/08/2025 6:30:00 am | 24.05 | 3.20

3. Terminal/Straddle packer testing undertaken between 31.5 to 32.0m on 27/08/2025.
4. Shear Vane Serial No. 506, calibration constant 1.626.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 04

Location: 4245 State Highway 1, Waipu - Zone 1

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: 20/08/2025 Logged:  D.Baker/B.Griffiths
Method: Rotary Core Wireline Easting: 1727722.82mE, Date Completed: 27/08/2025 Input: D.Baker
Equipment: Hanjin / D&B 10 Northing: 6012232.02mN, Inclination: 90 Reviewed: S.Nelis
Contractor: McMillan Drilling Ltd Ground level: 22.91m (NZVD2016) |Azimuth: N/A Verified:  A.George

w =
_ 4 z
%lal= Ele |4 2| = || e 84
a|S|E I|Zo |0 = Qe FTISI=E 6 9 STRATIGRAPHY g
w|E 4 F g0 |© MATERIAL DESCRIPTION £ a E | |a é DEFECT DESCRIPTION X
glh|d &a|23|o 5| 9 |o|9|g| &k ADDITIONAL NOTES 29
Ols (¢ w|o w L} <o Flo|x g
© (=] © 2 L 2,00 (]
EL£8CY Z
] [CONT] Slightly weathered, grey, laminated fine ws:
i ] SANDSTONE. Bedding dips 10-30° with drilling §§ ;:"“1 jI 22; :m ’ 'z::' C:ea"
: —32.25m: B ) N , clean
| — 1 breaks parallel to bedding planes. 32 3032 40m: JT,60°, clean
o I 1 32.30m - 32.45m: Very closely spaced micro-fracture sets at
g b 10-20° and 80-90°. 100 | 40 | 4o
| -10 ]
33 )
] Slightly weathered, grey, laminated to very thinly l 33.00m: HCl test: weak reaction
P i interbedded calcareous fine SANDSTONE (70%) and 100 | ko | ko 33.15-33.00m: , drilling induced broken core
T ] SILTSTONE (30%). Weak. Bedding dips 5-10°.
- 33.45m: Laminated bedding.
o 1 | 33.69m: JT, 45°, RG, UN,silt infill (less than
4 1mm)
" 1 H _\33. 75m: JT, 80°, silt infill (less than 1mm)
8 B 34 i 100 7 7 34.04-34.40m: CS , crushed seam, extremely
I k, recovered as angular to subangular fine to
1 coarse gravel
4 34.20-34.30m: JT, 80°, SM, UN, clean
__ 34.50m: Laminated to very thin bedding. Bedding dips 5-10°.
| -12
|| 35
(52 B
(¢} 93 || 73 | 79
T ]
1 | 35.69m: JT, 30°, SM, PL, siltinfill (less than
4 1mm)
| -13 ]
36 =] sw
] & 36.10-36.15m: VN, 80°, PL , multiple calcite
=7 veins
° ] i [T\36.17m: JT, 40°, SM , PL, clean
- 1 36.27-36.31m: CS, crushed seam, extremely
L 4 weak, recovered as angular to subangular fine to
) _ coarse gravel
(e} 100 || 15 || 11 36.36m: JT, 15°, SM , UN, silt infill (less than
T 1 1mm)
1 36.83-36.93m: CS , crushed seam, extremely
1 k, recovered as angular to subangular fine to
| -14 i /coarse gravel
37, "\ 36.93m: JT, 80°, RG , UN, silt infill less than
i 1mm)
o ]
e} E 93 || 14 || 14
T -
B ] [—>37.45-37.50m: VN, 10*15° , PL , calcite
J 737. 67-37.74m: VN, 80°,UN , calcite , 3mm
| -15 ]
38_| 37.95m: HCl test: weak reaction
4 I—38.08m: JT, 30°, RG, UN, calcite veneer
o | 38.10m - 38.70m: Fracture Zone. 2 distinct joint sets; Set 1; 38.10-38.70m: FZ,, Fracture Zone.
g 1 10-15°, with silt infill. Drilling induced breaks parallel to 100 | 43 | |27
bedding planes. Set 2; 80 - 90°, planar, silt infill, broken
r 1 along calcite vein, 3-5mm thick.
7 ECS
g 38.70-39.00m: CZ , Crushed zone
= | 38.70m - 39.00m: Crush zone, extremely weak, recovered
-16 | as gravelly SILT. Low plasticity. Gravel is fine to medium,
B 39_] angular, siltstone.
: 39.15-39.56m: , 70°80°, UN , healed joints x3
] 39.30m: JT, 10°, SM, PL, silt infill (less than
1mm)
8 [ 4 100 | B3 | |27 39.48-39.56m: JT, 80° RG, UN, calcite veneer
I | 39.56-40.00m: DB, drilling induced broken core,
core broken along inferred sub-vertical joints
| -17 ]
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 accuracy +/- 177mm and vertical

‘ 25/08/2025 4:40:00 pm 33.00 4.10
laccuracy +/- 30mm.

2 Two vibrating wire piezometers were installed on 27/08/2025. BH2B_1104-PZ01 was installed at 18.00m bgl, Serial No. 378365, | 26/08/2025 7:30:00 am | 33.00 | 4.30
BH2B_1104-PZ02 was installed at 30.50m bgl, Serial No. 378391. The hole was backfilled with a sand pack instead of grout. | 26/08/2025 4:40:00 pm | 37.10 | 4.40
i. ;:rminsllstrasdd!elp;\‘ackg(r)éestir?% ur:_dertakent bett\‘?/%ezrg3 31.5 to 32.0m on 27/08/2025. | 27/08/2025 7:30:00 am | 37.10 | 4.20
. Shear Vane Serial No. , calibration constant 1.626. | 2710812025 4:30:00 pm | 37.10 | 440




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 04

Location: 4245 State Highway 1, Waipu - Zone 1

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: 20/08/2025 Logged:  D.Baker/B.Griffiths
Method: Rotary Core Wireline Easting: 1727722.82mE, Date Completed: 27/08/2025 Input: D.Baker
Equipment: Hanjin / D&B 10 Northing: 6012232.02mN, Inclination: 90 Reviewed: S.Nelis
Contractor: McMillan Drilling Ltd Ground level: 22.91m (NZVD2016) |Azimuth: N/A Verified:  A.George
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| 40.00m - 40.13m: Brecciated fabric with silt infill.
- § 40.13m: Very thin, sub-horizontal bedding. 02 |[ |5
E 40.60m: JT, 30°, SM, PL, calcite veneer
| -18
41__ a sw 41.00m: HClI test: weak reaction
[s2) B
N <) 100 | 90
I ]
[ 19 ]
42
] End Of Hole: 42.00m
[20 ]
43_]
| -21
44_]
[ 22 ]
45_]
[ 23 ]
46_]
| -24 ]
47_]
[ 25 ] i
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 +/- 177mm and vertical 28/08/2025 10:00:00 am 42.00 2.94

laccuracy +/- 30mm.

2. Two vibrating wire piezometers were installed on 27/08/2025. BH2B_1104-PZ01 was installed at 18.00m bg|, Serial No. 378365.
BH2B_1104-PZ02 was installed at 30.50m bgl, Serial No. 378391. The hole was backfilled with a sand pack instead of grout.

3. Terminal/Straddle packer testing undertaken between 31.5 to 32.0m on 27/08/2025.

4. Shear Vane Serial No. 506, calibration constant 1.626.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1104
Photographed By: BTG Date Photographed: 20/08/2025-10/11/2025

BH2B_1104_BOX00L_Om-4.5m

BH2B_1104_BOX002_4.5m-8.05m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1104
Photographed By: BTG Date Photographed: 20/08/2025-10/11/2025

BH2B_1104_BOX003_8.05m-11.65m

BH2B_1104_BOX004_11.65m-15.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1104
Photographed By: BTG Date Photographed: 20/08/2025-10/11/2025

BH2B_1104_BOX005_15.95m-20.4m

BH2B_1104_BOX006_20.4m-26.35m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1104
Photographed By: BTG Date Photographed: 20/08/2025-10/11/2025

BH2B_1104_BOX007_26.35m-29.45m

BH2B_1104_BOX008_29.45m-32.3m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1104
Photographed By: BTG Date Photographed: 20/08/2025-10/11/2025

BH2B_1104_BOX009_32.3m-35m

BH2B_1104 BOX010_35m-37.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1104
Photographed By: BTG Date Photographed: 20/08/2025-10/11/2025

BH2B_1104 BOX011_37.5m-40.5m

BH2B_1104 BOX012_40.5m-42m



Nz TRANSPOR Client: New Zealand Transport Agency
e — Project: Northland Corridor, Alternative to Brynderwyn Hills BHZB 1104 A

Project Offce Location: 4245 State Highway 1, Waipu, Zone 1
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOJeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 1 of 2
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 01/09/2025 Logged: B.Griffiths
Method: Wash Drill Easting: 1727721.65 Date completed: 02/09/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6012229.34 Inclination: 90° Reviewed: S. Nelis
Contractor:  McMillan (NI) Drilling Ground level: 22.995m (NZVD2016) | Azimuth: N/A Verified: A. George
%) 2 -~
x = (2] s 9 So z
O =) —~| ~ =~ = (o]
Q18|z £|%e Bl G4 ||| 28 STRATIGRAPHY EZ
wlE|S E|ZO MATERIAL DESCRIPTION s s x|lx|o]| & DEFECT DESCRIPTION ¥
Clwlg &| - £ =9 clo|lg| & ADDITIONAL NOTES 22
8|= B8]0 5| g2 |F|?|¢F CE
g o I‘éwgmw”’ e
£=389¢
| i 0.00m: Wash Drilled (No Recovery)
of |
Tl |
T | |
o[ ]
=la 14
- ] 0
= | I~ — | 1.60m: In Situ iVane - CLAY with some silt; brownish orange. Firm,
| | oist, high plasticity
| | 1.70m: Wash Drilled (No Recovery)
21 2
ol |
I |
T} |
al ]
=L |
20 3
: =29 3.10m: PUSH TUBE - Clayey SILT; brownish orange. U:3.10m
ST xR
s | 153 86
N X X
: | 3.60m: Wash Drilled (No Recovery)
ol |
T 19 4+
T} |
gl ]
i J
= : | — —{ 4.60m: In Situ iVane - CLAY with some silt; grey. Soft, moist, high b
| | — | plasticity. )
| | 4.80m: Wash Drilled (No Recovery) 0 : K
18 5 = -
ol ] 1
T o o
Tt | o
(2 - — o o
. 11l
I | M
H17 6 e
w : ¢ % % | 6.10m: PUSH TUBE - SILT with some clay; grey. U: 6.10-6.60 = ’
o b m L
S| Fxx A 3
E1 T x % 100 mil 13
o[ X X SHIE
2 [ X x x ‘mill
i 1 6.60m: Wash Drilled (No Recovery) TN
<2l 1 o
I 16 74 o Ao
I} 4 o HEb
gl ] Tl
i J il
= : | — | 7.60m: In Situ iVane - CLAY, trace silt; grey. Soft, moist, high o: :
= | L= — | plasticity. A
2) g | i 7.80m: Wash Drilled (No Recovery) 0 S
Remarks: +5 Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 20mm and vertical accuracy +/- 31mm.

2. A standpipe was installed on 02/09/2025 with a screened interval between 6 to 12m bgl. A vibrating wire piezometer was installed at 11.9m bgl, within
the open standpipe on 16/09/2025, Serial No. 378315.

3. BH2B_1104A was completed 3m from BH2B_1104 as an additional borehole for installation of a standpipe. Downhole iVane testing was completed
alongside push tubes in BH2B_1104A.

DateTime Hole Depth Water Level
2025-09-02 10:30 15.10m 1.30mbgl




NZ TRANSPORT Roads of National
\>' AGENCY Siumificance

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

Project Office

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

Location: 4245 State Highway 1, Waipu, Zone 1

Project Reference: Aurecon WSP JV

BH2B_1104A

Central, Auckland 1010 Sheet 2 of 2
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 01/09/2025 Logged: B.Griffiths
Method: Wash Drill Easting: 1727721.65 Date completed: 02/09/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6012229.34 Inclination: 90° Reviewed: S. Nelis
Contractor:  McMillan (NI) Drilling Ground level: 22.995m (NZVD2016) | Azimuth: N/A Verified: A. George
%) 2 -~
P n o5 P =) z
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(=) ] 2 ~| ~ = = o
218 |«e Elg o E) oo SIERBEIEE STRATIGRAPHY g
wlE|S E|ZO MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
Clw|lg |- < =5 clog]| & ADDITIONAL NOTES <
8|= B8]0 5| o [F|2|€ CE
g - Igf’)gmg"’ z
S2S0654
ol ] T
I o o
T [ n of b
20 1 Tt
=t Hi
14 9 o
[ 9.10m: PUSH TUBE - SILT with some clay; grey. U:9.10-9.60 Clil |
% m o 3
< 4 X X of—|
St X % 100 il I8
- -+ X X L
: i 9.60m: Wash Drilled (No Recovery) o[
o W1
<Bi 1 Hit
I 13 10— o
I B o [
2 1 o]
=1 ] ] |
z i | % #© 4 10.60m: In Situ iVane - Fine sandy SILT; grey. Very soft, moist, high I
| 2<% plasticity. of |
| | 10.80m: Wash Drilled (No Recovery) 0 o] g
12 11 Emil I§
< | a1
I ol i
5 I 7 o ]
L _ o ’
< I
- T
11 12— D;()I .
I 12.10m: PUSH TUBE - Silty fine SAND; grey. U:12.10m Do \
2 [ =
8L 6
: | 12.60m: Wash Drilled (No Recovery)
of |
I 10 13—
o ] :
=L J
: 13.60m: In Situ iVane refused, Push tube done instead. Silty fine
< | SAND with some gravel; brownish grey. Gravel is subrounded,
S | strong greywacke siltstone. 100
9
: | 14.10m: Wash Drilled (No Recovery)
of |
I u
o ] :
=L |
-8 15—
% : i 15.10m: PUSH TUBE FAIL - No recovery. Push tube significantly
=l | dented, likely from gravels.
| | Terminated at 15.10 m. Target depth.
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 20mm and vertical accuracy +/- 31mm.

2. A standpipe was installed on 02/09/2025 with a screened interval between 6 to 12m bgl. A vibrating wire piezometer was installed at 11.9m bgl, within

the open standpipe on 16/09/2025, Serial No. 378315.

3. BH2B_1104A was completed 3m from BH2B_1104 as an additional borehole for installation of a standpipe. Downhole iVane testing was completed

alongside push tubes in BH2B_1104A.

DateTime Hole Depth Water Level
2025-09-02 10:30 15.10m 1.30mbgl




AR Client: New Zealand Transport Agency
A e Project: Northland Corridor, Alternative to Brynderwyn Hils BH2B 11 O4B

Project Offce Location: Zone 1 - 4245 State Highway 1, Waipu
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 1 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 08/12/2025 Logged: A. Pola
Method: Sonic Percussion Easting: 1727727.67 Date completed: 08/12/2025 Input: A. Pola
Equipment: Fraste SRS Northing: 6012236.92 Inclination: 90° Reviewed:  N. Crampton
Contractor:  Pro-Drill (Auck) NZ Ltd Ground level: 31.504m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
%) 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 g5 x|l |a = DEFECT DESCRIPTION 4%
rlw|lxg &|e-|E < =9 clog]| & ADDITIONAL NOTES 22
Q| = [ O] z 5 =] F|lon|x E &
o o =} o 2 1%}
= g")gmg”’ =
25051
| ] 0.00m: SILT with some clay; dark brown. Very stiff, dry, low
] « | plasticity. [TOPSOIL]
r =4
;31 0.40m: Silty CLAY; light brown mottled orange. Very stiff, 0.5m: ISHSV
I moist, high plasticity. [RECENT (HOLOCENE) ALLUVIUM] 154136 kPa
[ 100
- - 1 1m: ISHSV
L 181/69 kPa
30 1.5m: ISHSV  ——
i 166/81 kPa
E | 1.5m: SPT 100
1,10
@ L 1,1,1,1
L N=4
- 2 1.95m: ...Bluish grey streaks.
- 2.25m: ...Minor sand.
% i 100
& 20
3 3m: SPT —
L 0, 0/
N E - 3.15m: Silty CLAY with some sand; bluish grey. Very soft, ’?"2’00’ 0 100
2. moist, high plasticity. Sand is fine.
28
% i 100
s r 4
: =
7 4.5m:SPT  |——
L 0,0/
- 0,0,0,0
% B N=0 100
: 4.80m: ...Greenish brown streaks.
j 5 5.00-6.00m: ...Amorphous decomposed pieces of wood. Wet,
| water can be squeezed out.
= 100
26
o | @ |
6 6m: SPT —
L 0,0/
gt 0,0,0,0
5[ N=0 100
25
= 100
cr 7
«| [
24 75m: SPT  ——
L 0,0/
5t 0,0,0,0
& N=0 100
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 35mm and vertical accuracy +/- 107mm. DateTime Hole Depth  Water Level

2. Borehole backfilled upon completion of drilling.

3. No groundwater level readings taken.

4. This borehole was drilled adjacent to a rotary cored borehole BH2B_1104 to fill data gaps and to form the basis for the requirement of departure for
sonic drilling in this material.

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




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

Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1104B

2. Borehole backfilled upon completion of drilling.
3. No groundwater level readings taken.

sonic drilling in this material.

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 35mm and vertical accuracy +/- 107mm.

4. This borehole was drilled adjacent to a rotary cored borehole BH2B_1104 to fill data gaps and to form the basis for the requirement of departure for

Project Offce Location: Zone 1 - 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: 08/12/2025 Logged: A. Pola
Method: Sonic Percussion Easting: 1727727.67 Date completed: 08/12/2025 Input: A. Pola
Equipment: Fraste SRS Northing: 6012236.92 Inclination: 90° Reviewed:  N. Crampton
Contractor:  Pro-Drill (Auck) NZ Ltd Ground level: 31.504m (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%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
Q| = w5 z = =] F|l®|x E &
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
ot
v | Z s 8.45m: ...Minor amorphous flecks of black organic material. 100
F 8.75-9.27m: ...Sandy silty CLAY. Sand, fine.
9m: SPT 1
L 0,0/
— 0,0,0,0
sl N=0 100
r 9.27-10.95m: ...Sandy CLAY with minor silt. Sand, fine.
22
ot
z L 100
%]
© L
21 10.5m: SPT  [——
L 0,0/
gt 0.0.0.0 100
@ | N=0
- 10.95m: Clayey fine SAND; bluish grey. Very loose, moist,
- high plasticity.
g i 100
& 20
T 12m: SPT
L 0, 0/
E L 0,0,0,0 g
@ | N=0
© L
19
= 12.75m: Clayey fine to medium SAND with minor gravels and
ot cobbles; bluish grey. Very loose, moist, low plasticity. Fine to
Z coarse gravels and cobbles are moderately strong sub- 100
- angular to sub-rounded slightly weathered greywacke
L sandstone. [OLDER (PLEISTOCENE) ALLUVIUM]
H 12.95m: Sandy fine to coarse GRAVEL with some cobbles
L and silt; bluish grey. Medium dense, moist, well graded.
18 Gravel and cobbles are moderately strong sub-angular to 13.5m: SPT
L sub-rounded slightly weathered greywacke. Sand is fine to 2,3/
et medium. Matrix is silty sand. 2,333
" L N=11 5
o 14.35-14.75m: ...Streaks of brown organic SILT and
Z 17 decomposing wood 100
~ L
15m: SPT
L 1,21/
= . 8,10,5,5
o i 15.15-15.20m: ...Coarse SAND N=28 5
16 15.45-15.60m: ...Fine to coarse SAND
ol 15.60-15.75m: ...Fine GRAVEL
&l
eem| [
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




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

Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1104B

2. Borehole backfilled upon completion of drilling.
3. No groundwater level readings taken.

sonic drilling in this material.

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 35mm and vertical accuracy +/- 107mm.

4. This borehole was drilled adjacent to a rotary cored borehole BH2B_1104 to fill data gaps and to form the basis for the requirement of departure for

Project Offce Location: Zone 1 - 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: 08/12/2025 Logged: A. Pola
Method: Sonic Percussion Easting: 1727727.67 Date completed: 08/12/2025 Input: A. Pola
Equipment: Fraste SRS Northing: 6012236.92 Inclination: 90° Reviewed:  N. Crampton
Contractor:  Pro-Drill (Auck) NZ Ltd Ground level: 31.504m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
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%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
ol s wl G = = <o Flo|x E o
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
100
o L
b4
-
' 16.50-16.60m: ...Fine GRAVEL vt
= 1,0,0,0
% | 16.70m: Sandy CLAY with trace organics; grey. with minor N=1 78
| brown streaks. Very soft, moist, high plasticity. Organics are
—1 amorphous.
© L
o+ 17.35m: Clayey fine to coarse GRAVEL with some sand and
Z 4 minor cobbles; bluish grey. Medium dense, moist, well 100
- graded. Gravel and cobbles are moderately strong sub-
- angular to sub-rounded slightly weathered greywacke. Matrix
= is sandy clay. Sand is fine to medium.
L 17.60m: ...Sandy fine GRAVEL. Sand, coarse.
17.90m: ...Decomposed wood, black 18m: SPT
L 10, 10//
el 10,5,7,6 6
5[ N=28
13
ot
z L 100
»
: 19.20m: Clayey fine to coarse SAND with minor gravel; bluish
i grey. Medium dense, moist, low plasticity.
i 12 19.50m: Sandy fine to coarse GRAVEL with minor clay; bluish égésﬂr": SPT
= | grey. Medium dense, moist, well graded. Gravel is moderately ﬁy 9,8,8
@15 strong sub-angular to sub-rounded slightly weathered N =36 6
: greywacke. Matrix is fine to medium sand with minor clay.
g i 100
il
21m: SPT 1
L 1,7/
£t 088 100
51 N=25
—10
ot
z L 100
%)
el [
22.5m: SPT [—
L 6, 8//
bt o 100
w L N =20
N (Z) i 100
& 8
= : 23.60m: Clayey fine to medium SAND; grey with brown
streaks. Moist, very loose/ high plasticity. Amorphous
: fragments of decomposed wood.
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




NZ TRANSPORT Roads of National
ASENSY 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 - 4245 State Highway 1, Waipu

Project Reference: Aurecon WSP JV

BH2B_1104B

Central, Auckland 1010 Sheet 4 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 08/12/2025 Logged: A. Pola
Method: Sonic Percussion Easting: 1727727.67 Date completed: 08/12/2025 Input: A. Pola
Equipment: Fraste SRS Northing: 6012236.92 Inclination: 90° Reviewed:  N. Crampton
Contractor:  Pro-Drill (Auck) NZ Ltd Ground level: 31.504m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
2 & >
x = L % bod 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 = 2o Z = I Flo|x S
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222598
24m: SPT
r 3,3//
s 1,2,3,4 100
o | N=10
1 -
o
|z L 100
* L
I 6 25.5m: SPT  |——
L 0,0/
Er Al 100
S N=6
- 26 = Terminated at 25.95 m. Target depth.
s -
I
- 4
I
L3 4
; 29—
Lo 4
I
—1 —
I
Lo 4
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 35mm and vertical accuracy +/- 107mm.

2. Borehole backfilled upon completion of drilling.
3. No groundwater level readings taken.

4. This borehole was drilled adjacent to a rotary cored borehole BH2B_1104 to fill data gaps and to form the basis for the requirement of departure for

sonic drilling in this material.

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

DateTime Hole Depth Water Level




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1104B
Photographed By: AP Date Photographed: 10/04/2026

BH2B_1104B_BOX001_0m-1.95m

BH2B_1104B_BOX002_1.95m-4.4m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1104B
Photographed By: AP Date Photographed: 10/04/2026

BH2B_1104B_BOX003_4.4m-6.75m

BH2B_1104B_BOX004_6.75m-9m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1104B
Photographed By: AP Date Photographed: 10/04/2026

BH2B_1104B_BOX005_9m-11.25m

BH2B_1104B_BOX006_11.25m-13.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1104B
Photographed By: AP Date Photographed: 10/04/2026

BH2B_1104B_BOX007_13.5m-15.95m

BH2B_1104B_BOX008_15.95m-18.45m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1104B
Photographed By: AP Date Photographed: 10/04/2026

BH2B_1104B_BOX009_18.45m-21m

BH2B_1104B_BOX010_21m-23.35m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1104B
Photographed By: AP Date Photographed: 10/04/2026

BH2B_1104B_BOX011_23.35m-25.95m



NZTRANSPORT Roads of National
o' AcERCY Significance

Project Office

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

Project Reference: Aurecon WSP JV

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

BH2B_1105

Central, Auckland 1010 Sheet 1 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 02/09/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727750.40 Date completed: 05/09/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6011853.67 Inclination: 90° Reviewed: S. Nelis
Contractor:  McMillan (NI) Drilling Ground level: 23.15m (NZVD2016) Azimuth: N/A Verified: A. George
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- | 0.00m: Clay, some rootlets, trace silt; brown. Hard, moist, 0.00m: HWT Casing installed to 16.62m on
23 T high plasticity. Rootlets are 1-10mm long. [TOPSOIL] 03/09/25
: *:_:— 0.25m: Clay, some silt, trace rootlets; brownish orange. Hard,
| 1 moist, high plasticity. Rootlets are 1-5mm long. [RECENT
-+ (HOLOCENE) ALLUVIUM] 0.5m: ISHSV
i i 193/53 kPa
Tt i 93
i - — | 1m: ISHSV
i i 178/59 kPa
22 —
F = ] f_( 1.20m: Clayey SILT; brownish orange with grey mottling.
+ R N\Hard, moist, high plasticity.
= Y 1.30m: Silty fine SAND, trace gravels; brownish orange. 15m: SPT
- Medium dense, moist, poorly graded. Gravels are fine, sub- 3 57}'
- - F ounded, slightly weathered, strong, greywacke siltstone. 3: 4,56
% - 1.50m: Sandy fine to coarse GRAVELS with some cobbles; N=18 5
H brownish orange. Medium dense, moist, well graded. Gravels
— and cobbles are sub-rounded, slightly weathered, strong,
L greywacke siltstone.
2]
g2 ) 6
| L
| b 2.25m: CORE LOSS (250mm). Fines assumed washed out.
+ = 2.40m: Silty CLAY, with minor gravels; grey. Firm, moist, high
F I— plasticity. Gravels are fine to medium, sub-rounded, slightly
- - weathered, strong, greywacke siltstone.
o T
o 4 93
| .
20
3 3.20m: PUSH TUBE (500mm Recovery) U:3.20-3.70
L m
3| 100
2 L
o [ 3.70m: Organic CLAY, some silt, some disseminated wood;
g+ black, streaked grey. Soft, moist, high plasticity. Wood is 100
Tl 1-5mm long, brown, partially decomposed.
;19 4.05-4.20m: ...Partially decomposed wood, brown.
(e}
g - | 4.20m: CORE LOSS (300mm). Fines assumed washed out. 90
— | X X 4.50m: Silty CLAY, some disseminated organics; brownish ‘11:507;: SPT
= XX grey, speckled black. Soft, moist, high plasticity. Organics are 0,0,0,0
&t X X partially decomposed wood fragments, 1-5mm. N=0 100
L X X X
— F XX E—
o r 1 5.00m: CLAY, trace silt; brownish grey. Firm, moist, high
18 R plasticity.
B +——1 5.22-5.35m: ...Partially decomposed wood, brown.
o[ 14—
agr 100
Il
I 6.00m: PUSH TUBE (500mm Recovery) gg}sgslb(—ipsav
< 7 U: 6.00-6.50
S| m 100
2 L
- 6.50m: CLAY, some silt, trace disseminated organics;
- brownish grey and bluish grey. Firm, moist, high plasticity.
| - — Organics are partially decomposed woody fragments, 1-4mm.
ol T—
[¢] 100
£
16
o [
— 7.5m: SPT 1
i 0,0/
£l 11— - %000 100
St I—— N=0
<BN1 IS -
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 28mm and vertical accuracy +/- 60mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 05/09/2025. BH2B_1105_PZ01 was installed at 28.8m bgl, Serial No. 378300. 2025-09-02 17:24  4.50m 2.40mbgl
3. An additional borehole, BH2B_1105A was completed 3m from BH2B_1105 for downhole iVane testin 20250503 07:45  4.50m 0.00mbal
: , _ p — g 2025-09-03 16:50  21.00m 1.60mbgl
2025-09-04 07:20  21.00m 0.60mbgl
2025-09-04 17:19  44.50m 7.70mbgl
2025-09-05 07:50  44.50m 3.30mbgl
. o 2025-09-05 11:30  47.00m 0.70mbgl
Shear Vane (ISHSV) Serial No. 1558, calibration constant 1.485.




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 05
Project Offce Location: 4245 State Highway 1, Waipu, Zone 1 —_—
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: 02/09/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727750.40 Date completed: 05/09/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6011853.67 Inclination: 90° Reviewed: S. Nelis
Contractor:  McMillan (NI) Drilling Ground level: 23.15m (NZVD2016) Azimuth: N/A Verified: A. George
%) 2 -~
x = w a 3 (2 20 g
a ] 2 ~| ~ = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
ol s wl G = = <o Flo|x E o
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
15 ]
Sr i 100
£
) i - —
L I— 9.00m: PUSH TUBE (450mm Recovery) sy
< [ = U: 9.00-9.50
0 — m 90
=3 T
+ 9.50m: CLAY, some silt, trace disseminated organics; I
o — — brownish grey and bluish grey. Firm, moist, high plasticity.
| = 1 Organics are partially decomposed woody fragments, 1-4mm.
™ : ’:_:_
[¢] 104 — 100
T r ,____
13 I
- 10.30m: ...Some organics, greyish brown, soft
— 10.5m: —
i 41— ISHSV 15/6
= 1 kPa
%+ 1T— - 10.70-10.80m: ...Wood fragment, partially decomposed, dark 10.5m: SPT | 100
3 | — brown. 0,0/
| E— — | 0,0,0,0
| M7 | N=0
<~ 12 T——
o[ 1T
ar - — 100
£l —
— 12m: ISHSV  ——
i 59/30 kPa
= M 12m: SPT
%+ = = | 0,0/ 100
| 1 0,0,0,0
1 N=0
| -+ | 12.45m: Silty CLAY, some organics; grey with greenish
| fY_L_ orange staining. Firm, moist, high plasticity. Organics are
| 77:?: partially decomposed woody fragments, 1-4mm. 100
o I 12.80m: ...Grey
I e 72.95m: CORE LOSS (400mm). Fines assumed washed s 13.00m: HCI: Weak
L 10 b away. 104/45 kPa 0
i 13.35m: Fine to coarse GRAVEL, trace fine to medium sand; 100
—1 bluish grey. Medium dense. Gravel is sub-rounded, slightly 13.5m: SPTC ——
B weathered, strong, greywacke siltstone. Matrix is assumed to 9,71
© E I < be clayey silt (washed away). L*f’fs’ 2 .
o[
g | 1 14.15m: CORE LOSS (250mm). Fines assumed washed 4
| B away.
3 B 14.40m: Highly weathered, grey, laminated SILTSTONE B . i
3 j Extremely weak. Poorly cemented. [Sandy SILT; grey. Hard, HW 14.50m: HCl: Weak
8 - | moist, low plasticity. [HIGHLY WEATHERED RUARANGI wl e 8
g | ORMATION]
- 14.60m: Moderately weathered, greenish grey, slightly
+ ] calcareous SILTSTONE. Very weak. Laminated to very thin, )
L 15 bedding dips 0-5 degrees. Poorly cemented. Drilling breaks ;52;} SPTC
~ 8 1 = parallel to bedding planes. [MODERATELY WEATHERED 5: 7.8,9
a L 1 | RUARANGI FORMATION] N=29 0
n | 1 MW
© i -
-k i
Sl i
T i
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 28mm and vertical accuracy +/- 60mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 05/09/2025. BH2B_1105_PZ01 was installed at 28.8m bgl, Serial No. 378300. §g§§8§8§ g;ig jggm gggmgg:
3. An additional borehole, BH2B_1105A was completed 3m from BH2B_1105 for downhole iVane testing. 2025:09:03 1650 Zi_ogm 1:602bg|
2025-09-04 07:20  21.00m 0.60mbgl
2025-09-04 17:19  44.50m 7.70mbgl
2025-09-05 07:50  44.50m 3.30mbgl
. o 2025-09-05 11:30  47.00m 0.70mbgl
Shear Vane (ISHSV) Serial No. 1558, calibration constant 1.485.




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

BH2B_1105

3. An additional borehole, BH2B_1105A was completed 3m from BH2B_1105 for downhole iVane testing.

Shear Vane (ISHSV) Serial No. 1558, calibration constant 1.485.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 28mm and vertical accuracy +/- 60mm.
2. One vibrating wire piezometer was installed on 05/09/2025. BH2B_1105_PZ01 was installed at 28.8m bgl, Serial No. 378300.

Project Offce Location: 4245 State Highway 1, Waipu, Zone 1
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: 02/09/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727750.40 Date completed: 05/09/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6011853.67 Inclination: 90° Reviewed: S. Nelis
Contractor:  McMillan (NI) Drilling Ground level: 23.15m (NZVD2016) Azimuth: N/A Verified: A. George
%) 2 -~
X = w g s (P 2o 8
a [} 2 ~| ~| = [ o4
218 |«e Elg o 8 E) oo SIERBEIEE STRATIGRAPHY g
wlE|S E|&o|© MATERIAL DESCRIPTION s zTh x|lx|la| DEFECT DESCRIPTION 3%
Xlwleg |- |E < =9 o|lo|g | & ADDITIONAL NOTES P
ol = w5 z = < o | x E &
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
r ] 89 ||| 10 || 10 16.00m: HCI: Weak
L7 2 MW
sl ]
T T 16.28m: CORE LOSS (220mm)
=] B 16.5m: SPTC
15 OF 33,17 for 0
- i 16.60m: Slightly weathered, laminated to very thinly bedded 25mm//
= ] silty fine SANDSTONE. Weak. Bedding dips 0-5 degrees. N =50+
- | Sub-horizontal drill breaks sub-parallel to bedding,
© - 17 [SLIGHTLY WEATHERED RUARANGI FORMATION]
-6 :
31 g sw 93 || 93 | 93
Ir 4
L c:
I . 17.40-17.90
| 1 m
~ I B S— 17.90m: Slightly weathered, laminated to very thinly bedded, X R N
52 18 | calcareous MUDSTONE. Weak. Bedding dips 0-5 degrees. ;g;?' SPTC 0 18.00m: HCI: Weak
-5 Sub-horizontal drill breaks sub-parallel to bedding. N =50+
o |
[¢] R 100 | 100 | 100
Tr N
R
- i
~ ol - 19.5m: SPTC |5
fs— 50/
- I N =50+
i 20 20.00m: HCI: Weak
3 i
(2]
r =]
% I R z 100 | 100 | 100
i A — sw
B 4 . y 21.08m: BP, 5, closed
-2 ] 21.08-21.28m: ...Fine Sandstone (200mm) 21.10-21.30m: VE, 80°, P, Calcite
B R 21.28m: BP, 5, closed
o [ :7 C:
ot 21.60-22.00 | 400 [ 100 | 100
T | m
i p e —
-1 :
| [
; B 22.60-22.75m: VE, 90°, PI, Calcite
o [ ]
a
Tl 89 || 69 | 69
| 234 | 23.00m: HCI: Weak
—0 7
- B 23.40m: ...Pyrite clasts, 10mm diameter.
L 18 L 1 100 | 100 | 100
[  —
o I 4
Remarks: Water Level Readings:

DateTime Hole Depth Water Level
2025-09-02 17:24 4.50m 2.40mbgl
2025-09-03 07:45 4.50m 0.00mbgl
2025-09-03 16:50 21.00m 1.60mbgl
2025-09-04 07:20 21.00m 0.60mbg|
2025-09-04 17:19 44.50m 7.70mbgl
2025-09-05 07:50 44.50m 3.30mbgl
2025-09-05 11:30 47.00m 0.70mbgl




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 05
Project Offce Location: 4245 State Highway 1, Waipu, Zone 1 —_—
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: 02/09/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727750.40 Date completed: 05/09/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6011853.67 Inclination: 90° Reviewed: S. Nelis
Contractor:  McMillan (NI) Drilling Ground level: 23.15m (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 zZ = =] F|lo|x E &
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
: 1 24.40-24.48m: CZ, 30. Fine to medium angular
| — to subangular mudstone and siltstone gravel,
| T minor silt and fine sand matrix, low plasticity.
gl 1 100 | 89 || 89
T L
i 25— 25.00m: HCI: Weak
[} 2 4
—: f — 25.50-25.65m: CZ?, 30. Angular to subangular
| T fine to coarse siltstone gravel. Matrix is minor
| 1 silt and fine sand, low plasticity (90% washed
E away).
: E 25.70-29.13m: BP, Laminated to very thin, 10°,
| 26— closed, planar
o 3 ]
g+ 100 | 88 || 88
[ |
- 26.74-26.87m: VE, 8x, Un, 40°, Calcite, 1-3mm
- ] thick
— 27
4 i
F : 27.35m: VE, 70°, PI, Calcite
- | 27.40m: VE, 80°, P, Calcite, 1-3mm thick
g —
o| 2| ] 100} 100 | 100 27.72m: JT, 45°, Sm, PI, Cn
- . 27.93m: JT, 30°, Sm, PI, Cn
L 28 x Sw 28.00m: HCI: Weak
T_5 1 28.20-28.35m: CZ? 35. Fine to coarse
| B subangular siltstone gravel. Matrix is silt, minor
| sand, trace clay, low plasticity (90% washed
L n away).
: 1 28.82-28.88m: JT, 80°, Sm, PI, Cn
T — :
— 8 -6 : a7 | 91| o1 29.13-32.80m: BP, Laminated to very thin, 0-5°, %
g closed, planar 2
— 30— | 30.00m: HCI: Weak
L 1 30.07m: JT, 60°, Sm, St, Cn
| B 30.15m: JT, 60°, Sm, PI, Cn
| 30.26m: JT, 40°, Sm, PI, Vn Calcite
o I ] 30.44m: JT, 70°, Sm, P, Vn Calcite
| Sf | 100 | 88 || 88
Il
i EIE I
—1s 7
o L
a | R 100 | 100 | 100
I
8 j 4 31.69m: VE, 30°, PI, Calcite, 1-3mm thick
[ |
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 28mm and vertical accuracy +/- 60mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 05/09/2025. BH2B_1105_PZ01 was installed at 28.8m bgl, Serial No. 378300. 2025-09-02 17:24  4.50m 2.40mbgl
3. An additional borehole, BH2B_1105A was completed 3m from BH2B_1105 for downhole iVane testing. 2025:09-03 07:45  4.50m 0-00mbgl
, — P — 9 2025-09-03 16:50  21.00m 1.60mbgl
2025-09-04 07:20  21.00m 0.60mbgl
2025-09-04 17:19  44.50m 7.70mbgl
2025-09-05 07:50  44.50m 3.30mbgl
) o 2025-09-05 11:30  47.00m 0.70mbgl
Shear Vane (ISHSV) Serial No. 1558, calibration constant 1.485.




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 05
Project Offce Location: 4245 State Highway 1, Waipu, Zone 1 —_—
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: 02/09/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727750.40 Date completed: 05/09/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6011853.67 Inclination: 90° Reviewed: S. Nelis
Contractor:  McMillan (NI) Drilling Ground level: 23.15m (NZVD2016) Azimuth: N/A Verified: A. George
%) 2 -~
x = w a 3 (2 20 g
a 6} o} ~| ~| =~ [ o -
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
Xlwleg |- |E < =5 clog]| & ADDITIONAL NOTES <
gl = 2o =z s < Elo|x E &
o o ] o BT [
= I‘éwgwg”’ e
S2S0654
-9 :
3 95| 95 | 95
2] : T
gL ] 32.53m: BP, 20°, Sm, P, Cg Calcite
: 32.80-36.00m: BP, Very thin to thin, 0-5°,
| 4 ] closed, planar
— 33— 33.00m: HCI: Weak
10 |
o | :
~|l ot 100 | 100 | 100
S u
B ] sw
i 34—
grm 100 | 100 | 100
ITr 4
L T |  |34.60-34.68m: ...Fine sandstone bed, Laminated, dip 0-5 3;;22;34'68’“: BP. Laminated, 0-5°, closed,
3 ] degrees P
L 3
w 12 1
g F 10000 35.20m: Unweathered, grey, laminated to very thinly bedded 100 | 100 | 100
3 llcosc fine SANDSTONE. Weak. Bedding dips 5-10 degrees. Well
= fo-o-c cemented. Trace disseminated pyrite throughout, 1-2mm
+ I diameter. Drilling breaks parallel to bedding planes and
- 1---- calcite veins. [UNWEATHERED RUARANGI FORMATION] 35.66m: VE, 65°, P, Calcite, 1-4mm thick.
r 1000 Drilling breaks parallel to veins.
: 7 5 35.92m: Calcite, 1-4mm thick. Drilling breaks
| © parallel to veins.
13 36.00m: HCI: Weak
@ 4
o [ : 36.65m: JT, 40°, Ro, Un, Vn, Calcite with pyrite
g+ 100 | 97 | 97
[ i
I i 37.07m: JT, 40°, Ro, PI, Vn Calcite with pyrite
14
I , uw
r : 37.75m: JT, 80°, Ro, PI, Vn, calcite with pyrite
i 38—
o« [18 :
g+ . 93 || 93 | 93
I 4 C:
L i 38.25-38.60
r | m
«| 1
- | 7 38.81m: VE, 10°, P, Calcite, 1-3mm thick
T 394
16 ] oo 9.60m: Unweathered, greenish grey, slightly calcareous
B i ICONGLOMERATE. Weak. Clast supported. fine to medium
r j I sandstone and calcareous siltstone clasts, greenish grey to
8 r R grey, 5-10mm wide, sub-angular. Matrix of light grey fine 100 | 100 | 100
Tr e sandstone with some pyrite infill within matrix. |
- loooo 9.95m: Unweathered, white, brecciated slightly calcareous
r |eco9o fine SANDSTONE. Moderately strong. Clast supported. uw
r 73 g g g Sandstone clasts with laminated, sub-horizontal bedding.
- Matrix of grey fine sandstone. |
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 28mm and vertical accuracy +/- 60mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 05/09/2025. BH2B_1105_PZ01 was installed at 28.8m bgl, Serial No. 378300. 2025-09-02 17:24  4.50m 2.40mbgl
3. An additional borehole, BH2B_1105A leted 3m from BH2B_1105 for downhole iVane testi 20250503 07:45  4.50m 0.00mbal
. An adaitional borenole, _ was complete m from _ 'or aownnole 1vVane testing. 2025-09-03 16:50 21.00m 1.60mbgl
2025-09-04 07:20  21.00m 0.60mbgl
2025-09-04 17:19  44.50m 7.70mbgl
2025-09-05 07:50  44.50m 3.30mbgl
. o 2025-09-05 11:30  47.00m 0.70mbgl
Shear Vane (ISHSV) Serial No. 1558, calibration constant 1.485.




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 05
Project Offce Location: 4245 State Highway 1, Waipu, Zone 1 —_—
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: 02/09/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727750.40 Date completed: 05/09/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6011853.67 Inclination: 90° Reviewed: S. Nelis
Contractor:  McMillan (NI) Drilling Ground level: 23.15m (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%
Xlwleg |- |E < =5 clog]| & ADDITIONAL NOTES <
gl = 2o =z s < Elo|x E &
o o =] o BT %)
= * I‘éwgwg”’ e
S2S0654
r i 40.00m: HCI: Weak
3 17 1 g uw
: 1EEEE 40.35m: Unweathered greenish grey to grey, GREYWACKE 40.35m: Contact with greywacke imegular
| & SANDSTONE. Moderately strong. Clasts of fine sandstone
| B 3-10mm wide. Disseminated pyrite throughout. Cross cutting
g E white veins dip, 30-70 degrees, 2-8mm thick. Core Breaks
2T f parallel to veins during drilling. [UNWEATHERED En || e | i
B Ja oe GREYWACKE]
i ad e
18 ]
) B 1 41.60-41.80m: CZ?, 30. Fine to coarse, angular f*
A | R to subangular greywacke sandstone, weak.
| B Matrix is silt, minor fine sand, low plasticity
| E (90% washed away)
| 42— 42.00m: HCI: None
o [0 :
<l 100 | 73| | 73
[ i
: — 42.50-42.75m: CZ?, 70. Fine to medium,
| R angular to subangular greywacke sandstone,
| E weak. Matrix is silt, minor fine sand, low
| E plasticity (90% washed away)
i 43— —
-20 ]
- ; ) uw
gt i § 00| o | o
I b 43.70-44.10m: Core broken along subvertical
| R joint during drilling. Recovered as angular
| B greywacke sandstone gravel.
i 44— 44.00m: HCI: None
© 21 1
| o[ R
<} e 100 | 100 | 100
ITr 4
—: 1 44.50-45.35m: CZ, 70. Angular to subangular,
B 4 fine to coarse sandstone greywacke gravel.
| B Matrix is silt, minor sand (90% washed away)
ol i
[« 1 o 100 0 | ©
| 45—, . . .
k22
Ise) B 4
Sr | 100 | 100 | 100
Il
—: 46— 46.00-46.50m: DB, Multiple drilling induced
~ L o3 1R breaks, 50-80°, Un, Ro, Sn, silt and pyrite
- i R 46.00m: HCI: None
[5e) : T
g | - H H 80(|| 10 [| 10 ) .
B 1A A 26.57m: Unweathered, dark gray, GREYWACKE FAULT ‘c'gjzg”éfré 7h(|) ﬁ'ayl‘;”ssc'%or;}';‘ou'a”t‘;;?
L 1A A BRECCIA. Extremely weak. Clayey SILT matrix, some fine uw supported ;avgl isyf‘i)ne to medifjrﬁ angular
L to medium angular greywacke sandstone gravel, minor fine to [~ pp 9 9
i A . - greywacke sandstone.
| coarse sand, highly plastic when remoulded with water.
| AT ravel (20%) is matrix supported. —
L o4 1 \:B.SOm: CORE LOSS - No Recovery. Fines assumed washed
| b way.
| R Terminated at 47.00 m. Target depth.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 28mm and vertical accuracy +/- 60mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 05/09/2025. BH2B_1105_PZ01 was installed at 28.8m bgl, Serial No. 378300. 2025-09-02 17:24  4.50m 2.40mbgl
3. An additional borehole, BH2B_1105A was completed 3m from BH2B_1105 for downhole iVane testin 2025:09-03 07:45  4.50m 0-00mbgl
: , _ p — g 2025-09-03 16:50  21.00m 1.60mbgl
2025-09-04 07:20  21.00m 0.60mbgl
2025-09-04 17:19  44.50m 7.70mbgl
2025-09-05 07:50  44.50m 3.30mbgl
. o 2025-09-05 11:30  47.00m 0.70mbgl
Shear Vane (ISHSV) Serial No. 1558, calibration constant 1.485.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1105
Photographed By: BTG Date Photographed: 03/09/2025-08/09/2025

BH2B_1105_BOX001_Om-3.2m

BH2B_1105_BOX002_3.2m-6.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1105
Photographed By: BTG Date Photographed: 03/09/2025-08/09/2025

BH2B_1105_BOX003_6.8m-9.8m

BH2B_1105_BOX004_9.8m-12.45m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1105
Photographed By: BTG Date Photographed: 03/09/2025-08/09/2025

BH2B_1105_BOX005_12.45m-15m

BH2B_1105_BOX006_15m-18m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1105
Photographed By: BTG Date Photographed: 03/09/2025-08/09/2025

BH2B_1105 BOX007_18m-21m

BH2B_1105_BOX008_21m-23.64m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1105
Photographed By: BTG Date Photographed: 03/09/2025-08/09/2025

BH2B_1105_BOX009_23.64m-26.37m

BH2B_1105_BOX010_26.37m-29.13m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1105
Photographed By: BTG Date Photographed: 03/09/2025-08/09/2025

BH2B_1105_BOX011_29.13m-32.03m

BH2B_1105_BOX012_32.03m-34.9m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1105
Photographed By: BTG Date Photographed: 03/09/2025-08/09/2025

BH2B_1105 BOX013_34.9m-37.5m

BH2B_1105_BOX014_37.5m-40.3m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1105
Photographed By: BTG Date Photographed: 03/09/2025-08/09/2025

BH2B_1105_BOX015_40.3m-43m

BH2B_1105_BOX016_43m-45.35m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1105
Photographed By: BTG Date Photographed: 03/09/2025-08/09/2025

BH2B_1105 BOX017_45.35m-47m
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= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 06
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 1 of 5
BOREHOLE INFORMATION CO-ORDINATES: NzZTM2000 Date started: 19/08/2025 Logged: MC/CM
Method: Rotary Core Wireline Easting: 1727713.24 Date completed: 27/08/2025 Input: C. Mariscal
Equipment: Hanjin / D&B 10 Northing: 6011388.68 Inclination: 90° Reviewed: R.van Dam
Contractor:  McMillan Drilling Ltd Ground level: 26.044m (NZVD2016) | Azimuth: N/A Verified: A. George
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—26 | 0.00m: Silty CLAY with minor organics; dark brown. Wet, soft, h;x
F — high plasticity; organics are fibrous rootlets [TOPSOIL]. "
r 0.40m: CLAY with trace organics; light brown, streaked grey.
- Wet, very soft, high plasticity; organics are fibrous rootlets.
3 [RECENT (HOLOCENE) AULLUVIUM].
<t 100
r 0.90m: ...grades to light orange streaked grey.
25
— 1.5m:SPT  ——
= | 0,0//
er l—— 0,0,0,0
-~ Sr 1 N=0 100
;24 1.95m: ...trace fibrous sticks up to 50 mm long and 1mm wide. 1
8 : 1 — 2.35m: ...grades to light grey streak orange.
4 — 57
L
| 1 2.55m: CORE LOSS (450mm) assumed wash out of soft
| 1 material.
— - . — 3m: SPT —
23 1 3.00m: CLAY with trace organics; light brown streaked grey. 0, 0//
- | — Wet, very soft, high plasticity; organics are fibrous rootlets. 0,0,0,0
oL 1T — N=0 100
«n 1T —
| = — 3.45m: ...fibrous organics up to 20 mm in length, organics are
| rootlets.
sl B
Tz T
- — 4.50-5.00m: ...U54 PUSH TUBE (500 mm recovery) U: 4.50-5.00
L — m
s [ =
=N — 100
21 1 5.00m: ...dark brown with minor silt. glmo:”SPT
A £l T+ I 100
ST B N=3
o 1528 5.60m: Clayey SILT with trace organics; bluish grey mottled
g - 5 oS greenish grey. Wet, stiff, high plasticity; organics are fibrous 100
3 13%9 wood, partly decayed.
I s—x.* % 5.80m: Gravelly SILT with minor clay and minor sand; bluish 6m: SPT
-20 e | x | grey. Wet, hard, high plasticity. Gravel is fine to coarse, very 5"18'”
8 3 Bx % % dense, well graded, angular to sub-angular, weak, moderately | CW 11, 12,12, 15
o T weathered sandstone. [COMPLETELY WEATHERED for 50mm 100
oL Ty = GREYWACKE] N =50+
— T : I | . o
I d.00. 6.43m: Slightly weathered, bluish grey, fine to medium gﬁigl.gsﬁxhgas;t;r;ezgne, 70% Pl Ro,
B 4 GREYWACKE SANDSTONE. Moderately strong; fragmented, SW :
B i extremely closely spaced, smooth to rough, planar to
1 B 4 undulating, incipiently jointed with weak tensile strength. I
o [ i Recovered as fine to coarse GRAVEL with minor sand; tightly
gr 7] packed, wet, well graded; angular. [SLIGHTLY WEATHERED 100 | 0 0 6.95m: JT set x4, 70°-80°, PI-St, Ro, green and
T 19 | REYWACKE] white mineral coating joint face, <1mm
r i 2 6.80m: Slightly weathered, dark bluish grey, medium
r | = | GREYWACKE SANDSTONE. Strong; highly fractured; joints
- r i are extremely closely spaced, moderately inclined to very sw
= I ] steeply inclined, with white mineral coating on joint surfaces. 7.5m: SPTC
52 ] Indistinct incipient jointing with moderate tensile strength, 50 for 7ommil —2—| 7.57-8.10m: Fragmented zone, no preferred
o | | 1-2mm white mineral infill. N =50+ orientation, crumbles when handled with weak
g | 7.30m: ...Green mineral along joint surfaces. tensile strength through incipient joints.
Tl
| R 7.90m: JT, 85° - sub-vertical, Un, Ro, 1-2mm
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 21mm and vertical accuracy +/- 34mm. DateTime Hole Depth Water Level
2. Two vibrating wire piezometers were installed on 27/08/25. BH2B_1106_PZ01 was installed at 5m, Serial no. 378366. BH2B_1106_PZ02 was installed at 15m, Serial no. 378426. 2025-08-19 16:00 9.00m 1.10mbgl
3. An additional borehole, BH2B_1106B was completed 5m from BH1106 to fill data gaps and to form the basis for the requirement of departure for sonic drilling in this material. " : g 9
4. RQD was calculated while ignoring incipient joints and asessing likely insitu condition. 2025-08-20 08:00 9.00m 0.50mbgl
5. Tensile strength of incipient joints was assessed based on assumed in ground conditions. 2025-08-20 16:00 13.30m 0.20mbgl
6. Low grade metamorphic minerals present (Zeolite or Prenhite-Pumpellyite - TBC). 2025-08-21 08:00 13.30m 0.70mbgl
7. Major/ dominant defects are noted in the material descriptions. 2025-08-21 16:00 18.00m 0.20mbgl
2025-08-25 09:00  24.80m 1.00mbgl
2025-08-2517:10  29.20m 1.90mbgl
2025-08-26 07:15  29.20m 1.60mbgl




Project Office

NZTRANSPORT Roads of National
\>' AGENCY Significance

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_1106

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 21mm and vertical accuracy +/- 34mm.
2. Two vibrating wire piezometers were installed on 27/08/25. BH2B_1106_PZ01 was installed at 5m, Serial no. 378366. BH2B_1106_PZ02 was installed at 15m, Serial no. 378426.
3. An additional borehole, BH2B_1106B was completed 5m from BH1106 to fill data gaps and to form the basis for the requirement of departure for sonic drilling in this material.
4. RQD was calculated while ignoring incipient joints and asessing likely insitu condition.

5. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
6. Low grade metamorphic minerals present (Zeolite or Prenhite-Pumpellyite - TBC).

7. Major/ dominant defects are noted in the material descriptions.
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18 ]
3 | 8.10m: ...Strong tensile strength incipient joints.
i i 100 0 | ©
- L i
™ % - T
| R 8.60m: HWT casing extended from Om to 8.6m
r 1 2 [8.70-9.00m: ...Fragmented zone. due to casing slip.
| E a SW
J =
=+
ol 9 9m: SPTC
o 17 i 50 for 70mm// o
I N =50 g .
8 L 1 9.17-9.40m: ...Crush zone; recovered as clayey sandy fine to " 10| 0 0 g;grgt%mescomsﬁt Zfrr:fn reen. white and
T | b coarse GRAVEL; bluish greenish grey. Well graded; angular, -re .reci’ itaté ? -9 ’
® 1 b clay infill; dominant slickensided joint, 65°. i grey precip!
g | — 100 | O 0
B | 9.60m: CORE LOSS (500mm) driller notes due to washout
F | from casing slip.
G s 1] 4| 0| 0
Tt i 10.10m: Unweathered, bluish grey, fine to coarse,
F ] GREYWACKE SANDSTONE. Strong; Highly fractured, joints .
F | extremely closely spaced, smooth to rough, planar to 1832'?1‘]12 7_5‘3TP|£’558°'"' (;n, 1nr_nm| Pl Sm-Slk
+ i undulating; incipient joints with moderate tensile strength, m g it m: bl —sul_t—vet ical, F, .”!" g
S extremely closely spaced, zeolite infill. [UNWEATHERED u mm, white possible zeolite staining on join
| E GREYWACKE] face, no HCl reaction
o 7 10.30-11.60m: ...incipient joints with zeolite infill up to 1Tmm. 5
L 1 10.65-10.75m: ...Pitting on core where soft white infill has 10.80m: JT, 50°, P, Sm, Cn, <1mm
= " 7 washed out.
3 15 ]
2 1 100150 | 98 11.20-11.50m: JT set x4, 48°, PI, Ro, Tmm,
| R zeolite staining on joint face
| R 11.40m: JT, 70°-sub-vertical, Un, Ro, Cn, 1mm
- T . i i o _
r | 5 \1“1332;1 ...Highly fractured, dominant defect angle 80° to sub 11.60-11.80m: Fracture zone, dominant sub-
| 1 a . uw vertical joint with weak incipient joint splays
=
It : 11.80-12.60m: ...Moderately fractured; moderate tensile T \;g?n?:g;;rgﬁéri:iin?gentatlon, possible zeolite
— ;14 12-] strength within the incipient joints. 11.82m: JT, 45°, Un, Ro, Cn, 1mm
| g 11.87m: JT, 35°, PI, Ro, Cn, Tmm
| B 12.00-12.20m: JT set x3, 80-85°, PI, Sm,
R <1mm, possible zeolite staining along joint
B i 12.35-12.50m: JT set x3, 50-65°, PI, Sm, 1mm,
o [ . soft white infill - possible zeolite infill up to
er | 100 | j27 | 127 1mm, fragmented with strong tensile strength
B i incipient joints between set
B i 12.60-13.30m: JT, 85° - sub-vertical, PL, Ro,
B possible zeolite staining on joint face
13 . "
L b 13.10m: JT, 35°, PI, Ro, 1mm, possible zeolite
L b staining
L 1 13.30m: CORE LOSS (300mm) driller notes due to rock B 13.30m: Drilling mud added to help seal casing.
o [ B bound in barrel.
© g o oo | o
F | E 13.60m: Unweathered, bluish grey, fine to coarse, uw
F GREYWACKE SANDSTONE. Strong; Highly fractured, joints L
- ] extremely closely spaced, smooth to rough, planar to
- 14 undulating; incipient joints with moderate tensile strength,
12 extremely closely spaced, zeolite infill.
- 13.80m: CORE LOSS (300mm) broken drill bit. ) o .
L b 14.10m: Unweathered, bluish grey, fine to coarse, 14.20-15.00m: JT set x3, 85° - sub-vertical, PI,
o b 1 GREYWACKE SANDSTONE. Strong; Highly fractured, joints Ro, Cn, <1mm
gL 1 extremely closely spaced, smooth to rough, planar to 75! | 40 |75 14.30m: JT, 300’ St Ro,Cn, tmm
L N undulating; incipient joints with moderate tensile strength, 14.45m: JT, 42°, P, Ro, 2Zmm, soft white infill -
L 1 extremely closely spaced, zeolite infill. possmle. zeolllzﬁ; infill ) ,
L 1 14.10m: ...Strong tensile strength incipient joints, dominant 14.60m: JT, 60°, Un, Ro, 1mm, possible zeolite
L 1 angle 85° to sub-vertical. staining . )
L b 14.30-14.70m: ...Weak tensile strength incipient joints, 14.65m: JT, 80-85°, PI, Ro, 1mm, possible
1 157 2 |dominant angle is 80° to sub-vertical. uw zeolite §1a|n|ngoon joint face
1 L 1 = [14.70-17.60m: ...Moderate tensile strength incipient joint, 14.80m: JT, 40°, Un, Ro, Cn(,, 1mm
i i dominant angle is 80° to sub-vertical. 15.00-15.08m: JT set x2, 45°, PI, Sm, C_n, 1mm
o | : 15.00-22.80m: ...Soft white infill on incipient joints, up to 10 15.00-15.60m: JT set x2, 85° - sub-vertical, P,
8 il vy 100 | 81| 100 ro,Cn, <tmm .
[ - 15.25-15.35m: ...Weak tensile strength incipient joints. 15.40-15.60m: Zeolite infill up to Smm in
© i incipient joints, moderate tensile strength
B i 15.60m: FT, 80°- sub-vertical, PL-Un, Sk,
r i 15mm of movement based on adjacent 25-40°
ST i joint, up 3mm of zeolite infill
gt
Remarks: Water Level Readings:

DateTime Hole Depth Water Level
2025-08-26 17:10 40.00m 1.90mbgl
2025-08-27 12:47 40.00m 1.50mbgl
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BOREHOLE INFORMATION CO-ORDINATES: NzZTM2000 Date started: 19/08/2025 Logged: MC/CM
Method: Rotary Core Wireline Easting: 1727713.24 Date completed: 27/08/2025 Input: C. Mariscal
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10 100 16.00m: ...Minor pitting where soft white infill - possible zeolite 15.80-16.75m: JT, 85° - sub-vertical, Un-Pl, Ro,
o [ i IR has eroded out. 100 | 100 | 86 possible zeolite staining on joint face
(el 1 16.15-16.35m: ...Weak tensile strength incipient joints. 16.05-16.40m: JT set x4, 45°, PI, Sm, 1mm,
Tt | possible zeolite staining
o 16.10m: JT, 3°, Un, Ro, Cn, <1mm
- 7 16.30m: JT set x2, 45°, healed, possible zeolite
+ ] infill
3 ] 2 |16.70m: ...Orthogonal jointing and incipient joints. 16.50-16.80m: JT set x2, 60-65°, PI, Sm, 1mm,
© - = uw possible zeolite staining, persistent incipient
= 7 joints with soft white - possible zeolite infill
S le 177 100 | 93 | 93 16.60-16.90m: JT, 70°- sub-vertical, Un, Ro,
T 1 1mm, possible zeolite staining
L T 17.00m: JT set x2, 45-50°, Un, Ro, 1mm,
L 1 possible zeolite staining
L b 17.10-15.60m: Persistent incipient joints with
L . soft white infill - possible zeolite infill
F | 17.60m: CORE LOSS (300mm) driller notes due to catching ;ijlr:L;zt X2, 65°, P1, Ro, 1mm, possible
ol o barrel issues - the driller suspected that the core not ; . .
% r 1 recovered is falling out when pulling tube. 251 0 0 ;t7a|5n?r:n JT. 80°, PI, Sm, 1Tmm, possible zeolite
o e 17.90m: Unweathered, bluish grey, fine to coarse, 9
-8 I GREYWACKE SANDSTONE. Strong; Highly fractured, joints . .
o EEEE extremely closely spaced, smooth to rough, planar to 18‘10'18'4[.5!;?' JT. ?.150' tsu_bfvemcal,_liLf, Ro,
8 - 1 undulating; incipient joints with moderate tensile strength, 12‘?2 p?i.srl 5?)"Ze|;)lllgs jm'ng onpg acelAt
It I extremely closely spaced, zeolite infill. i e || g7 sta'inir:g » OU% I, Ro, Tmm, possible zeolite
; — 18.23m: JT, 60°, PI, Ro, Cn, 1mm
— E 5 18.53m: JT, 60°, PI, Ro, 1mm, possible zeolite
4 o uw staining
r J =
~ o [ 19; 18.95-19.25m: Fracture zone, controlled by
% —7 j 19.00-19.05m: ...Weak tensile strength incipient joints, 100 ||18 | © 70-80° joints, preferred orientation 20-60°,
F ] fragmented. fragmented, minor possible zeolite staining,
- 1 19.10-19.30m: ...Weak tensile strength incipient joints, weak tensile strength through incipient joints
- I fragmented. 19.30-19.50m: JT set x3, 80°, PI-St, Ro, 1Tmm,
- c e possible zeolite staining
- ) 19.50m: CORE LOSS (500mm) driller notes due to catching
r | barrel issues.
o | J
g r o | 0| 0
T i
e 20 1700 20.00m: Unweathered, bluish grey, fine to coarse,
F IR GREYWACKE SANDSTONE. Strong; Highly fractured, joints
o 1 extremely closely spaced, smooth to rough, planar to
g r L undulating; incipient joints with moderate tensile strength, 100 0 0
- IR extremely closely spaced, zeolite infill. X o . "
- R 20.00-20.45m: ...Weak tensile strength incipient joints; ] 2t049m JT. 50° P, Ro, 1mm, possible zeolite
w Blococ recovered as fine to coarse GRAVEL; bluish grey with green staining . . )
gl 1. ... and white staining. Well graded; angular. 100 [ 120 | @ 20.70-21.00m: .JT set x‘}, 85 - spb-vertlcal, PI,
Tl 1 20.70-21.25m: ...Dominant sub-vertical jointing. Ro, 1mm, possible zeolite staining
| ° N 20.80m: JT, 40°, St, Ro, Cn, 1mm
s — 21.00-21.50m: JT, 90°, PI, Ro, 1mm, possible
| R zeolite staining
E i . Lo 21.05-22.30m: JT set x14, 35-65°, PI, Sm-Ro,
1000 21.20-22.80m: ...Strong tensile strength incipient joints, 1mm, possible zeolite staining
r Bloooc moderately fractured.
© o [ ] 21.55m: JI, 50°, PI, Ro, 2mm possible zeolite
g r ] 100 | 77| | 70 infill
3 i 21.75m: JT, 25°, PI, Ro, Cn, <1mm
i | 2
L, 22_, g uw
I : 22.26m: JT, 70°, PI, Ro, Cn, 1mm
o | ; . _ Py
gL 100 | 100 | 100 22.§Qm. JT, 65-70°, Im, Ro, 1mm, zeolite
I | b staining
3 | 22.80-23.80m: ...Dominant sub-vertical jointing, moderate
IS M tensile strength. 23.00-24.10m: JT set x5, 80°- sub-vertical, Pl,
| R Ro, 1mm zeolite staining
- | i
% | B 100 | BO | 100
) | 1 23.40-23.47m: JT set x2, 70°, PI, Ro, Cn, Tmm
j 1 23.60-23.70m: JT set x2, 40°, PI, Ro, Cn, Tmm
T: 1 23.80m: JT, 55°, PI, Ro, 1mm, zeolite staining
gt 1 100 64 64
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 21mm and vertical accuracy +/- 34mm. DateTime Hole Depth Water Level
2. Two vibrating wire piezometers were installed on 27/08/25. BH2B_1106_PZ01 was installed at 5m, Serial no. 378366. BH2B_1106_PZ02 was installed at 15m, Serial no. 378426.
3. An additional borehole, BH2B_1106B was completed 5m from BH1106 to fill data gaps and to form the basis for the requirement of departure for sonic drilling in this material.
4. RQD was calculated while ignoring incipient joints and asessing likely insitu condition.
5. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
6. Low grade metamorphic minerals present (Zeolite or Prenhite-Pumpellyite - TBC).
7. Major/ dominant defects are noted in the material descriptions.
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o2 T UW ] . . I
F 24.10m: CORE LOSS (700mm) driller notes due to catching 24.10-31.10m: shorter drill runs ranging from
| B . 0.2m to 0.9m to improve core recovery.
| barrel issues.
o | J
g r oo
T _
o L 1 24.80m: Unweathered bluish grey GREYWACKE Z‘r‘éegﬁf'éf&}gzczziedfgcaeso?"‘szt';;f%ﬁﬁ?s
- 25.] SANDSTONE and SILTSTONE. Strong to very strong; gbsewe ’ J !
8 1 ] SANDSTONE is fine with steeply (40°) inclined relic siltstone 5 0 0 .
It beds, highly fractured with persistent vertical joint set sets,
- ] very closely spaced with anastomosing veins.
- ] 25.20-25.40m: ...CORE LOSS (200mm) driller notes due to
o1 R catching barrel issues. 25.40-25.60m: recovered as angular cobbles,
g | - 100 | 0 0 re-drilled.
i B — 25.40-29.20m: 100% water return.
| B 25.60-25.88m: JI, 90°, PI, So, 1mm, zeolite
o | E infill, moderately strong tensile strength
el ] 25.88-26.00m: ...dark greenish bluish grey ARGILLITE. 100 0 |0 25.88-26.00m: JT set x2, 40°, PI, So, 1mm,
Lo 26 zeolite infill
o | i
[} E 751 0 | ©
Tr -
- i 26.50-26.60m: ...CORE LOSS (100mm) driller notes due to
r catching barrel issues.
L b o]
o [ 4 o uw
o % i | = 80| 0 | ©
1 27 27.00-27.10m: ...CORE LOSS (100mm) driller notes due to
3 | catching barrel issues.
- | 27.10-28.20m: ...Incipient joints with soft white infill - possible
8 o | zeolite up to 1Tmm, dominant angle 30°, Pl with medium tensile ,
Ir strength 00| 0 0
- ] 27.35-27.60m: ...Incipient joint with soft white infill - possible
- ] zeolite up <1mm, dominant angle 60-70°, PI, weak tensile .
—1 b strength. — 27.70-28.10m: crumbles at handling and
| 1 breaks apart to angular cobbles
3t i 100 0 | o
T a2
o [ : 28.20-28.50m: ...medium strength, intact core with traces of
g F ] soft white infill - possible zeolite, relict 10mm, steeply (50°) 100 | 100 | 100
L i i 10°
i B inclined SILTSTONE bed, transected by fault (60°). 28.50m: JI, 60°, PI, 5mm, zeolite infill, very
L b strong tensile strength
ol i
(e ] 28.80m: CORE LOSS (400mm) driller notes due to core 30 0
Tt bound and catching barrel issues.
L3 297
r i 29.20m: Unweathered bluish grey, striae white greenish grey
o | GREYWACKE SANDSTONE and SILTSTONE. Strong to
[ e S B very strong; SANDSTONE is fine with steeply (40°) inclined 100 | 0 0
| Tk siltstone beds, highly fractured with persistent vertical joint set
+ ] ts, losel d with t i ins.
—1 R sels, very closely spaced wilh anasiomosing veins — 29.70-30.10m: crumbles at handling and
o L R o) breaks apart to angular coarse gravel to
gl g g uw 100 8 | o cobbles
L, 307
et ] 100] o | o
T i
<] E 0] o0
L I i
- | _
g | B 30.55m: CORE LOSS (250mm) driller notes due to core 8 | 0 0
| 1 bound and catching barrel issues.
o [ i 30.80m: Unweathered bluish grey, striae white greenish grey 30.80-31.10m: recovered as angular cobbles
% r 31 GREYWACKE SANDSTONE and SILTSTONE. Strong to 100 0o | O
-5 very strong; SANDSTONE is fine with steeply (40°) inclined R
- : relic siltstone beds, highly fractured with persistent vertical 31 '1,?'?’,2'51'0'"' iT/JIE?I), 9t0°, Pl’tso',|1 mrtn, th
o b joint set sets, very closely spaced with anastomosing possible zeolite Iniill, moderately strong tensile streng
g E 5 lite vei 100 | 75| | 75
~| T 1 7 | zeolite veins. uw
- - = [31.10m: ...bluish grey, striae white. Moderately fractured,
- 1 anastomosting possible zeolite veins are steeply (40°) inclined,
- 1 up to 1mm thick.
[se) B
gt ]
I 4 31.88m: JTAI(?), 40°, P, So, 1mm, zeolite infill,
, 100 | 61 | 6 A
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 21mm and vertical accuracy +/- 34mm.

2. Two vibrating wire piezometers were installed on 27/08/25. BH2B_1106_PZ01 was installed at 5m, Serial no. 378366. BH2B_1106_PZ02 was installed at 15m, Serial no. 378426.

3. An additional borehole, BH2B_1106B was completed 5m from BH1106 to fill data gaps and to form the basis for the requirement of departure for sonic drilling in this material.
4. RQD was calculated while ignoring incipient joints and asessing likely insitu condition.

5. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
6. Low grade metamorphic minerals present (Zeolite or Prenhite-Pumpellyite - TBC).

7. Major/ dominant defects are noted in the material descriptions.

DateTime

Hole Depth Water Level




sz;E’E\“é$om Clle'nt: New Zealand Transport Agency
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 06
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 5 of 5
BOREHOLE INFORMATION CO-ORDINATES: NzZTM2000 Date started: 19/08/2025 Logged: MC/CM
Method: Rotary Core Wireline Easting: 1727713.24 Date completed: 27/08/2025 Input: C. Mariscal
Equipment: Hanjin / D&B 10 Northing: 6011388.68 Inclination: 90° Reviewed: R.van Dam
Contractor:  McMillan Drilling Ltd Ground level: 26.044m (NZVD2016) | Azimuth: N/A Verified: A. George
%) 2 -~
X = w g s (P 2o 8
a [} 2 ~| ~| = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
Q| = w5 z = =] F|l®|x E &
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
-6 100 32.00-32.15m: ...sub-horizontal(5°) possible zeolite veins up to moderately strong tensile strength .
o 500 c i ¥
gl {000 1 mm thick. 32.20-32.30m: JI set x3, 50°, PI, So, 3mm,
| - - zeolite infill, moderately strong tensile strength
— 1.0 32.40-33.00m: JT set x5, 20°, PI, So, 1mm,
o | — zeolite infill, moderately strong tensile strength
o bl- - -
1 - . . 0700
g ®{ 33.00-36.80m: .Intercalated with ARGILLITE. Moderately e | &2)]| 1em 33.00-36.80m: JT set 16x, 60°-70%, P\, So,
| R . [ 1mm-5mm, zeolite infill, moderately strong
qeee- fractured, closely spaced, persistent very steeply inclined tensile strength
3 1 (60-70°) joints, incipient soft white infill - possible zeolite veins 9
r 655 ¢ up to 5Smm.
o | -
gls * 100 | 46 | 46
Tl i
) i 1
i 35—
o [0 |
(e 100 | O 0
T i
— ot X 35.65-35.80m: crumbles at handling and
I 4.0 breaks apart to angular cobbles
L b o
10 367 % uw 36.00-36.80m: Fracture zone, 40° upper
| R margin, with fine crenulated veins to 36.5m.
b1 i 4.0
[ Blo oo 100 9t o1 36.60-38.70m: JT set x12, 40°, P!, So,
hs | L 1mm-20mm, zeolite infill, moderately strong
| e tensile strength
L 1. ... 36.88-37.00m: ...highly fractured with very steeply inclined
bt 7 (80°) joint set.
= R 37.50-40.00m: ...slightly to moderately fractured, closely 37.50m: JI, 80°, St, Sn
F Jeee spaced joints, soft white infill - possible zeolite veins up to
— F 1 . 20mm.
G 12 3] 100 | 87 || 90
T
ef [ |
i 39—
w 13
(el 100 | 100 | 100
T i
gl 1o
2 {EExE 1001 64 1 6 39.80-39.50m: JT set x2, 70°, PI, So, 1mm,
| 1.0 zeolite infill, moderately strong tensile strength
Remarks: Terminated at 40.00 m. Target depth. Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 21mm and vertical accuracy +/- 34mm. DateTime Hole Depth Water Level
2. Two vibrating wire piezometers were installed on 27/08/25. BH2B_1106_PZ01 was installed at 5m, Serial no. 378366. BH2B_1106_PZ02 was installed at 15m, Serial no. 378426.
3. An additional borehole, BH2B_1106B was completed 5m from BH1106 to fill data gaps and to form the basis for the requirement of departure for sonic drilling in this material.
4. RQD was calculated while ignoring incipient joints and asessing likely insitu condition.
5. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
6. Low grade metamorphic minerals present (Zeolite or Prenhite-Pumpellyite - TBC).
7. Major/ dominant defects are noted in the material descriptions.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1106
Photographed By: Date Photographed: 20/08/2025-27/08/2025

BH2B_1106_BOX001_0m-3.45m

BH2B_1106_BOX002_3.45m-6.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1106
Photographed By: Date Photographed: 20/08/2025-27/08/2025

BH2B_1106_BOX003_6.8m-9.07m

BH2B_1106_BOX004_9.07m-11.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1106
Photographed By: Date Photographed: 20/08/2025-27/08/2025

BH2B_1106_BOX005_11.95m-15.1m

BH2B_1106_BOX006_15.1m-17.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1106
Photographed By: Date Photographed: 20/08/2025-27/08/2025

BH2B_1106_BOX007_17.6m-20.2m

BH2B_1106_BOX008_20.2m-22.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1106
Photographed By: Date Photographed: 20/08/2025-27/08/2025

BH2B_1106_BOX009_22.8m-25.6m

BH2B_1106_BOX010_25.6m-28.2m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1106
Photographed By: Date Photographed: 20/08/2025-27/08/2025

BH2B_1106_BOX011_28.2m-30.8m

BH2B_1106_BOX012_30.8m-33m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1106
Photographed By: Date Photographed: 20/08/2025-27/08/2025

BH2B_1106_BOX013_33m-35.65m

BH2B_1106_BOX014 35.65m-37.75m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1106
Photographed By: Date Photographed: 20/08/2025-27/08/2025

BH2B_1106_BOX015_37.75m-40m



AR Client: New Zealand Transport Agency
&7 AGRNGY Significance
Project Office

Project Reference: Aurecon WSP JV

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

Project: Northland Corridor, Alternative to Brynderwyn Hils BH2B
Location: Zone 2, 4245 State Highway 1, Waipu

_1106B

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 30mm and vertical accuracy +/- 74mm.
2. Borehole backfilled upon completion of drilling.

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

3. This borehole was drilled adjacent to a rotary cored borehole to fill data gaps and to form the basis for the requirement of departure for sonic drilling in this material.

Central, Auckland 1010 Sheet 1 of 1
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 08/12/2025 Logged: A. Pola
Method: Sonic Percussion Easting: 1727712.74 Date completed: 08/12/2025 Input: A. Pola
Equipment: Fraste SRS Northing: 6011393.82 Inclination: 90° Reviewed: R.van Dam
Contractor:  Pro-drill (Auck) NZ Ltd Ground level: 35.007m (NZVD2016) | Azimuth: N/A Verified:
o W =
X = w 2] o 2 So z
[=) @] 2 ~| ~ = [ o4
8l8|le E|2 0|8 B B8 2|28 29 STRATIGRAPHY EZ
w| & = = 2o | © MATERIAL DESCRIPTION 5 T E x|l |a § DEFECT DESCRIPTION 3 5
rlw|lxg &|e-|E < =5 clog]| & ADDITIONAL NOTES <
Q| = w5 z 5 =] F|lon|x E &
8} a =} o %2 Q
= %wgm&o e
25051
> 1 0.00m: SILT with organics; dark brown. Firm, dry, low
i ] plasticity. Organics are grass and rootlets. [TOPSOIL]
| ] ,‘2 0.20m: SILT with minor clay; brown. Firm, moist, low plasticity.
- 0.50m: Silty CLAY; light grey streaked orange. Soft, moist, ?g’géi’;ﬁv
high plasticity. [RECENT (HOLOCENE) ALLUVIUM]
=3 100
- 34 1 1m: ISHSV
L 51/27 kPa
1.5m: ISHSV  ——
L 54/33 kPa
(&) 1.5m: SPT
Zr 0,0/ 100
w L 0,0,0,1
- N=1
33 2
- 2.05m: ...light grey minor orange mottling
o+
Zz+ 2.45m: ...trace sand e
- 2.75m: ...bluish grey
32 3 3m: SPT —
~ L 0,0/
Tt 0,0,0,1 100
[ 3.23m: ...red and brown streaks N=1
o+
Z st 4 100
4.5m: SPT —
L 0,0/
=l 1,0,1,0
% [ N=2 100
30 5
- 5.15m: Silty CLAY with some sand; brown mottled bluish grey
- and minor red streaks. Soft, moist, high plasticity. Sand fine
ok to medium.
w| 2L 100
29 6 6m: SPT —
L 0,0/
=L 0,0,1,1
% N=2 100
i 6.30m: ...bluish grey
—T | 16.35m: ...greenish grey sandy CLAY —T
B | 6.40m: Slightly weathered, bluish grey, GREYWACKE
B SANDSTONE. Weak. Recovered as silty fine to medium s
— B SAND with some gravels; dense, dry. Gravels are fine to W
B medium weak angular greywacke sandstone. Pyrite
g i . ] 7 | throughout core. [SLIGHTLY WEATHERED GREYWACKE] 100
@ [2 "::: | 2 [7.00m: Unweathered, biuish grey, GREYWACKE
< I IR SANDSTONE. Strong. Recovered as fine to medium SAND
I o with some gravel. Dense, dry. Gravel is fine to medium uw
B angular greywacke sandstone. [UNWEATHERED
i . GREYWACKE]
o s [ ;.95rr21:13fPTC o1
i ] Terminated at 7.59 m. Target depth. 15},1m//°r
[ i N =50+
Remarks: Water Level Readings:

DateTime
2025-12-08 11:30

Hole Depth
7.59m

Water Level
0.20mbgl




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1106B
Photographed By: AP Date Photographed: 10/04/2026

BH2B_1106B_BOX001_0m-1.95m

BH2B_1106B_BOX002_1.95m-4.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1106B
Photographed By: AP Date Photographed: 10/04/2026

BH2B_1106B_BOX003_4.25m-6.75m

BH2B_1106B_BOX004_6.75m-7.59m



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 State Highway 1, Waipu, Zone 1

Project Reference: Aurecon WSP JV

BH2B_1107

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

Central, Auckland 1010 Sheet 1 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 08/10/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727868.86 Date completed: 15/10/2025 Input: B. Griffiths
Equipment: Hanjin/ D&B 10 Northing: 6010051.18 Inclination: 90° Reviewed: S. MacKay
Contractor:  McMillan (NI) Drilling Ground level: 105.031m (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
= O =z @© < Elo|x [ ]
o o ) ] BT [
= I‘éwngw e
S2S0654
[~105 0.00m: Clayey SILT with some rootlets; brown. Very stiff, 0.00-54.10m: Water Return: 80-100%
r ,‘2 moist, high plasticity. Rootlets are 4-8mm long. [TOPSOIL]
B X X 0.30m: SILT with some clay, trace rootlets; brown with
r XXX brownish orange mottling. Very stiff, moist, high plasticity. 0.5m: ISHSV
- X X [DISPLACED RUARANGI FORMATION - COLLUVIUM] 1é3Tés Pa
r X X X 0.60m: Clayey SILT; light brown with brownish orange
% r X X mottling. Very stiff, moist, high plasticity. 100
- X X X
o XX
104 19X X X 1m: ISHSV
| % % 175/70 kPa
L XX X |
L X X (¢]
B AR 1.40-1.50m: ...Orange mottling 1.5m: ISHSV
- B I 1.50m: CLAY, trace silt; brownish orange. Very stiff, moist, 175/70 kPa
= = — high plasticity. 1.5m: SPT
ST iy 0, 1// 78
+ L 1,2,1,1
N= |
: N 2.25m: CORE LOSS (750mm) Fines assumed washed away.
31 u 29
T L
3.00m: PUSH TUBE (350mm Recovery) I
2
9 7
3.50m: Sandy SILT with some clay; brownish orange. Firm, g.%r/r;: SPT
= moist, low plasticity. Sand is fine. Mottled limonite stained 0: 0,0,0
% textures and variable soil composition. N=0 89
[se)
g i 4.20m: ...Some brownish grey streaking 100
1 4.5m: IBHSV |——
35/0 kPa
[ 4.60m: ...Trace coarse sand 4.5m: SPT
ST 0,0// 100
~ + 0,0,0,2
— N=2 S
—100
I5e) : 5.35m: CLAY, trace silt; greyish brown. Very stiff, moist, high
g L \plasticity. 100
| 5.45m: Sandy SILT; brownish orange. Stiff, moist, low
| plasticity. Sand is fine.
99 6.00m: PUSH TUBE (500mm Recovery) gr-"n:;,IBHSV
< | U:6.00 m
w r 100
=l
- 6.50m: Silty fine to medium SAND with minor fine to medium 3:517;: SPT 6.50-54.10m: HCI: No Reaction
[ gravel clasts and trace clay; brownish orange and grey. 1,2,2,2
ST Loose, moist. Gravel lithorelict clasts are fine to medium, sub- N=7 100
r angular to sub-rounded, highly weathered dark grey
— sandstone. On remoulding some lithorelict clasts breakdown ——
98 to sand. Limonite stained clasts.
o F
© g i 100
i //7.50m: SILT with some sand and trace clay and gravel 7.5m: SPT
B lithorelict clasts; brownish grey mottled orangish brown. Very 1,21/
= | — — | stiff, moist, moderate plasticity. Sand is fine. Lithorelict clasts 2,2,3,3
ST — — | are fine, sub-angular, highly weathered, light brown N=10 100
B = — | sandstone. On remoulding clasts breakdown to sand. Matrix
1ol —— supported. —
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 76.5mm and vertical accuracy +/- 101.5mm. [PateTime

2. Two vibrating wire piezometers were installed on 15/10/2025. BH2B_1107_PZ01 was installed at 35m bgl, Serial No. 370782. BH2B_1107_PZ02 was |2025-10-08 16:45
installed at 10m bgl, Serial No. 378312.

3. Falling/rising head testing undertaken with data logger at borehole depth 50.0m on 14/10/2025.
4. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.

2025-10-09 08:09
2025-10-09 16:50
2025-10-10 07:30
2025-10-10 17:00
2025-10-13 08:30
2025-10-13 17:00
2025-10-14 09:45

Hole Depth Water Level

11.40m 0.00mbgl!
11.40m 4.50mbgl
22.20m 1.60mbgl
22.20m 4.25mbgl
27.00m 1.90mbgl
27.00m 4.80mbgl
37.60m 0.00mbgl

37.60m 4.00mbgl




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: 4245 State Highway 1, Waipu, Zone 1

Project Reference: Aurecon WSP JV

BH2B_1107

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

Central, Auckland 1010 Sheet2 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 08/10/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727868.86 Date completed: 15/10/2025 Input: B. Griffiths
Equipment: Hanjin/ D&B 10 Northing: 6010051.18 Inclination: 90° Reviewed: S. MacKay
Contractor:  McMillan (NI) Drilling Ground level: 105.031m (NZVD2016) | Azimuth: N/A Verified: A.George
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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 <
) alo© 5 3 oy o
= - Igf’)gwg"’ z
S2S0654
o7 = —
ST [ - i i 100
I I 8.50m: Clayey SILT with minor fine sand and gravel lithorelict
B clasts; light brown with brownish orange limonite staining.
r ] Very stiff, moist, moderate plasticity. Lithorect clasts are fine,
3 e highly weathered, fine sandstone, sub-rounded. (Completely
B weathered Sandstone. Extremely weak. No distinct bedding, )
© -96 == poorly cemented). ?mz'”SPT
5 i | NEah 100
s B N=10
I~ 9.50m: ...Orange and light grey mottling. Some angular to sub-
r angular gravel clasts of highly weathered siltstone and
i 1 sandstone.
o L 4 |
<] 1o — - 100
| | =% I— — | 10.00-11.00m: ...Polymictic gravel lithorelict clasts of highly
r i weathered greywacke and dark grey sandstone. Matrix
r — supported.
—1 +— 10.5m: SPT  ——
1 — 0,1/
gl T—— ke 100
@ : 1 N=7
o T 11.00m: ...Dark brownish orange
I<BE | 11.10m: SILT with some organic clay, minor sand and gravel 93 X o . .
Tr *XXXXXX lithoclastic clasts; dark orangish brown banded light brown |11fﬁ0(T ﬁslgﬁfme’ 30°, PL, _Sllclkensﬂde. d
r and black. Hard, moist, moderately plasticity, slight organic n Idef wi ! I’I'?r?m? otrga|r_1||c g ay, m|tnor san
r smell. Banding is gently inclined at 10 degrees. Sand is fine an q |netgre}ver ithoclasts. Hard, moist,
Yl w [ n to coarse. Lithoclastic clasts are fine, sub-angular highly moderate plasticity.
g 3 ] weathered Sandstone. [PALEOSOL] 0
F 7 1.25-11.40m: ...Recovered as angular, fine to coarse silty
- h andstone gravels with some silty fine sand. ——1 11.87m: SPT
%t 1 o [\11.40m: CORE LOSS (440mm) Fines assumed washed 16, 35 for 96
93 a way. HW | 50mm//
- 2 | 11.84m: Highly weathered, dark grey with orangish brown N =50+
- N staining, fine GREYWACKE SANDSTONE. Very weak. |
8 = 7 Limonite staining along fractured planes. Recovered as fine 3l o 0
T | T ravel to cobbles, sub-angular with trace sand and silt.
- b 12.25m: CORE LOSS (500mm) Fines assumed washed
L b away.
: 1 12.75m: Moderately weathered, greyish brown with orange
| | staining, fine GREYWACKE SANDSTONE. Very weak.
oo [MODERATELY WEATHERED WAIPAPA GREYWACKE
2]
S L R (WPM)] ) 87 || 27 | |27
| 4 12.93-14.05m: ...Recovered as silty fine to coarse gravels,
| 4 sub-angular. Some cobbles up to 100mm.
S B 13.5m: SPTC
'c__> | 1, 22//
oI ] 32, 18 for 0
| @ - 30mm —
+ b N =50+
- L i
g gy 147 61 |[20 [|20
Tl E = [14.05-14.25m: ..CORE LOSS (200mm) Fines assumed
L R % washed away. MW |
© B ; 14.40-14.67m: ...Recovered as silty fine to coarse gravels,
o [ sub-angular.
gt b 56 || 13 || 13
Tl 1 14.67-15.00m: ...CORE LOSS (330mm) Fines assumed
- b washed away.
— 15 15m: SPTC
&= 1 16, 35 for 0
B i 45mm//
™ I N =50+
% + b 15.27-15.50m: ...CORE LOSS (230mm) Fines assumed 9 [[26 | [26
+ b washed away.
o | | 15.60m: CORE LOSS (1000mm) Fines assumed washed
agr away. 20 | 0 |[20
Tl i
P i i
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 76.5mm and vertical accuracy +/- 101.5mm.
2. Two vibrating wire piezometers were installed on 15/10/2025. BH2B_1107_PZ01 was installed at 35m bgl, Serial No. 370782. BH2B_1107_PZ02 was
installed at 10m bgl, Serial No. 378312.

3. Falling/rising head testing undertaken with data logger at borehole depth 50.0m on 14/10/2025.
4. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.

DateTime Hole Depth Water Level
2025-10-14 17:13 50.00m 0.20mbgl
2025-10-15 07:30 50.00m 4.40mbgl
2025-10-15 11:35 54.10m 0.00mbgl




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

BH2B_1107

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 +/- 76.5mm and vertical accuracy +/- 101.5mm.
2. Two vibrating wire piezometers were installed on 15/10/2025. BH2B_1107_PZ01 was installed at 35m bgl, Serial No. 370782. BH2B_1107_PZ02 was
installed at 10m bgl, Serial No. 378312.

3. Falling/rising head testing undertaken with data logger at borehole depth 50.0m on 14/10/2025.
4. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.

Central, Auckland 1010 Sheet3of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 08/10/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727868.86 Date completed: 15/10/2025 Input: B. Griffiths
Equipment: Hanjin/ D&B 10 Northing: 6010051.18 Inclination: 90° Reviewed: S. MacKay
Contractor:  McMillan (NI) Drilling Ground level: 105.031m (NZVD2016) | Azimuth: N/A Verified: A.George
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o a|° > 3 su 0®
= 202,380 z
S2S0654
-89 i 16.00-16.03m: ...Slightly weathered, grey, fine GREYWACKE
o | ] SANDSTONE. Weak. Recovered as angular medium to coarse
gr gravel. 6 0
£ |
i; i o100 16.60-17.20m: CZ, 70°, Cobbles to f |
3 16.60m: Slightly weathered, grey fine GREYWACKE OL-17.20m: 2, 147, L0bbles tofine gravel,
8 r ] SANDSTONE. Weak. Recovered as medium to coarse angular to sub—a_ngularr (90 1"3‘0/’:'"6 sandy silt
gt : gravel, angular. 100 | 0 0 matrix, low plasticity, firm. (10%)
1 g 17
(52} I 4
© (:j: r ] 17.20-17.50m: ...CORE LOSS (300mm) Fines assumed 0| 0 0
r | washed away.
/1 1 17.50-17.70m: CZ, 70°, Cobbles to fine gravel,
L R angular to sub-angular.
(2] 4
(:g B i 17.70-18.00m: ...CORE LOSS (300mm) Fines assumed SwW 0| o0 0
r | washed away.
187 187
[se) i B
g1 1 Qi oo 18.25m: JT, 70°, Sm, Un, Cn
; — — 18.50-18.80m: JT, 80°, Sm, PI, Sn Limonite
sl
£l , 1001 010 18.80-19.30m: CZ, 70°, Cobbles to fine gravel,
4 " 0/ i 1
B 19 18.90m: Unweathered, grey, fine to medium GREYWACKE | ;na%ﬁ!?htg;l)lb angular (90%). Fine sandy silt
-86 ] SANDSTONE. Weak. Breccia is clast supported with rupture ©
o [ | fracturing. Clasts are polymict, fine to coarse gravel, sub-
cr 2 angular, strong (90%). Matrix is sand and silt, firm (10%). 86|16 | 0
Tt ] =< | Zeolite veining, 1-5mm thick, dipping between 10-80 degrees.
r ] Highly fractured, recovered as fine gravel to cobbles. . N X
- b 18.90m: ...Recovered intact as brecciated GREYWACKE il 19.50-20.45m: CZ, 90°, Cobbles to fine gravel,
3 1 SANDSTONE. Gravel clast supported with some silt infilling angular to sub-angular.
3 7 matrix.
o | i
g J 100 | 0O 0
~| T
85
r ] uw
- L i
g L — 90 || 62 6!
T 4
ol
[¢] 100 | 67 | 6
T |84
L R 21.10-21.70m: CZ, 70°, Ro, P, Infill is clast
—1 R supported, clasts are fine to coarse sandstone
L 1 gravel clasts, sub-angular, strong with fine sand
— | g - and silt, matrix. Top contact is 70 degrees and
B n 21.40m: Unweathered, grey, GREYWACKE SANDSTONE. bottom contact is 70 degrees.
] Weak. Clast supported, fine to coarse sandstone gravel,
8 r | angular to sub-angular (95%). Matrix of silt with trace fine uw aol| o 0
Ir | sand, low plasticity (5%). Extremely closely spaced, steeply
- 1 dipping jointing.
83 22 ] 22.00m: CORE LOSS (200mm) Fines assumed washed
B away.
B ] 22.20m: Unweathered, grey, fine, GREYWACKE
o ] SANDSTONE. Moderately strong. Sandstone is variably
agr B brecciated with pervasive fracturing and veining infilled with 100 | 0 0
Tr zeolite mineralisation, closely to very closely spaced, dipping
B ] 10 - 80 degrees. 1-4mm thick, low tensile strength. Clasts are . N .
© - 1 fine to coarse sandstone gravel, angular, strong (90%). Matrix Tl 22.70-23.30m: CZ, 70°, Medium to coarse
F 1 of silt and trace fine sand, low plasticity (10%). Highly gravels, angular.
w [ 1 fractured with moderately thin sections of fragmentation.
g 82 2 > |22.70-23.30m: ...Recovered as cobbles to fine to coarse sl o | o
T 7 % gravels. Cobbles and gravels are angular. uw
B ] 23.30-23.40m: ...Core Loss (100mm) No Recovery
- ] 23.55m: JT, 70°, Sm, Un, Cg Zeolite?
S i
1 . 100 | [25 | |25
Remarks: Water Level Readings:

DateTime Hole Depth

Water Level




Project Office

NZ TRANSPORT Roads of National
U ACENCY Siumificance

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

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

Location: 4245 State Highway 1, Waipu, Zone 1

Project Reference: Aurecon WSP JV

BH2B_1107

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 +/- 76.5mm and vertical accuracy +/- 101.5mm.
2. Two vibrating wire piezometers were installed on 15/10/2025. BH2B_1107_PZ01 was installed at 35m bgl, Serial No. 370782. BH2B_1107_PZ02 was
installed at 10m bgl, Serial No. 378312.

3. Falling/rising head testing undertaken with data logger at borehole depth 50.0m on 14/10/2025.
4. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.

DateTime Hole Depth
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 08/10/2025 Logged: B.Griffiths
Method: Rotary Core Wireline Easting: 1727868.86 Date completed: 15/10/2025 Input: B. Griffiths
Equipment: Hanjin/ D&B 10 Northing: 6010051.18 Inclination: 90° Reviewed: S. MacKay
Contractor:  McMillan (NI) Drilling Ground level: 105.031m (NZVD2016) | Azimuth: N/A Verified: A.George

%) 2 -~
X = w 2] s 9 So z
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
Q| = w5 z = =] F|lo|x E &
o o > 5} DT 2}
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o 81
gL i
T | i
gl
gL - 0N P2 P2 24.50m: JT, 50°, Sm, Pl, Cg Zeolite
: 1 24.80m: JT, 50°, Sm, PI, Cg Zeolite?
8 L b 100 | 86 | Bs 24.85m: JT, 20°, Sm, PI, Cg Zeolite
T g0 25—
- : 1 25.30m: VE, 10°, PI, 10mm, Zeolite?
ol gl b 100 | 100 | 100
I _
2} I 26—
79
gr E 10020 1120 26.10m: JT, 50°, Sm, PI, Cg Zeolite
r 1 26.20-27.15m: ...Recovered as cobbles to medium gravel,
r | trace silt. Cobbles are angular.
- L i
gL e 100 0 | ©
| £ ]
78 2]
- L i
gL e 100 | 45 | |28
T | R 27.35-27.45m: ...Recovered as cobbles to medium gravel,
L 1 trace silt. Cobbles are angular.
r : 27.80-27.95m: ...Recovered as fine to coarse gravel, trace silt. 53332;37331233?2851%; Zﬁ?rill;r:;iio ggfirfoew
3 =) . ) - , soft,
e| . Ly 7 Gravels are angular to sub-angular. uw plasticity (90% washed away).
gL = 70 | 57 | 57
T 4
ok i
% L 100 | 54 | 5
76
o F i
[cq® b 100 | 100 | 100
T i
L7530
g i ] 100 | B5 | B
L 5 | B5 . o
T ] 30.80-31.30m: ...Brecciated zone. Medium to fine gravel with 22‘5&1});2:‘;5&3&;?”%3:{ t&:tt:il))(aiggular
r 31 some silty fine sand. Gravel is angular to sub-angular. Fabric sandy silt. low plasticit g :
74 dipping 70 degrees. Highly fractured to fragmented. Y L po Hetty.
| g 30.80m: CZ, 60°, Fine to coarse gravels, sub-
[MOASAIC BRECCIA] I N
| 4 angular. Silt with some matrix, soft, low
— 4 plasticity (90% washed away)
- L i
S L - 95 | 95 | 95
T 4
o[ 1 31.75m: JT, 70°, Sm, PI, Cn
S12r i 31.85m: BPJT, 20°, Sm, PI, Cn
B 31.88m: BPJT, 30°, Sm, PI, Cn
Remarks: Water Level Readings:

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

BH2B_1107

installed at 10m bgl, Serial No. 378312.

3. Falling/rising head testing undertaken with data logger at borehole depth 50.0m on 14/10/2025.
4. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.

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 +/- 76.5mm and vertical accuracy +/- 101.5mm.
2. Two vibrating wire piezometers were installed on 15/10/2025. BH2B_1107_PZ01 was installed at 35m bgl, Serial No. 370782. BH2B_1107_PZ02 was
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=73 i 32.05m: BPJT, 20°, Sm, PI, Cn
B | 100 | [26 | © 32.10m: BPJT, 20°
8 r | 32.20-32.45m: BPJT, 20°, Sm, PI, Cn
[ e 32.30m: ...Some disseminated pyrite on joint faces. 1-3mm 32.25-32.55m: Jt set 3x. 45°, PI, Sm, Cl
B Y I L 32.50m: VE, 20°, P, 10mm
1 1 32.60m: JT, 45°, Ro, PI, Cn
r ] 32.75m: IS, 60°, Sm, PI, Cn
@r 32.80m: IS, 60°, Sm, PI, Cn
g i 100 47 | p3 32.90m: JT, 45°, Sm, Un, Cn
L7233
ﬁ | i
—1 E § 33.20m: JT, 50°, Sm, PI, Cn
i 1 33.60-33.85m: ...Brecciated zone. Cobbles to fine gravel with
o [ i minor silty fine sand. Gravel is angular to sub-angular. Fabric
g i ] dipping 70 degrees. Highly fractured. [CRACKLE BRECCIA] 100 [ 120 || 16
71 34
L b 34.10m: JT, 90°, Sm, PI, Cn
— L 1 34.20-35.52m: CZ, 80°, Cobbles to fine gravel,
L b angular.
| g i 1 34.30-35.20m: CZ, 60°, Cobbles to fine gravel,
. — minor silty sand. Cobbles are gravel is angular
| E to sub-angular
ok i
gt ) 100 0 |0
| i
70 357
— 1 - 35.20m: JT, 70°, Ro, Un, Cn
) N i
- L i
% L E 100 | B5 | B5
L 1 35.80m: JT, 50°, Sm, PI, Cn
r i 2 35.95m: JT, 80°, Sm, P, Cn
6o % uw
: 4 36.28m: VE, 30°, PI, 8mm thick
R E 36.60m: JT, 30°, Sm, PI, Cn
L b 36.70m: JT, 45°, Sm, Un, Cn
| 8 r ] 36.80-38.30m: ...Brecciated zone. Cobbles to medium gravel, 100 | |25 | l25 36.85m: BPJT, 60°, Sm, PI, Cn
I [ trace silt. Silt is soft, medium plasticity. Cobbles and gravels
68 1000 are sub-angular. Fabric dipping 50 degrees. Fractured.
- 500 c CRACKLE BRECCIA
L e e { ! 37.20-38.53m: CZ, 70°, Cobbles to fine
L R gravels, angular to sub-angular. Matrix of silty
L R sand. (90% of matrix washed away) Slight
L — green hue on clasts, chlorite?
8 : : 100 | O 0
I I e 387
o[ |
agr 100 | [28 | |28
Z | i
o5 3]
|8 ]
gt
- T 100 | O 0
L 1 39.80-40.20m: SZ, Two distinct joint sets. Set
L R 1; 80°, Pl, Sm, Cn. Set 2; 80-90°, PI, Sm, CI.
Remarks: Water Level Readings:

Water Level
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= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 07
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Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
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Equipment: Hanjin/ D&B 10 Northing: 6010051.18 Inclination: 90° Reviewed: S. MacKay
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w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
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o [6° ] Incipinet fractures dipping 10-20° off main
g i | shear planes. Infill for both sets is clast
| — + i —— supoorted, fine to coarse sandstone gravel
- | clasts, sub-angular, strong with sand and silt.
o ]
g r | 100 | 0 0 40.65-40.85m: CZ, 40°, Fine to coarse gravels,
© B | angular (90%). Matrix of silt, soft, moderate
- 3 i f o
L R 40.85-41.05m: ...Recovered as medium to coarse gravel, plasticity, moist. (10%).
lea 41 angular to sub-angular. 41.00-41.65m: CZ, 80°, Ro, PI, Infill is clast
L R supported, clasts are fine to coarse sandstone
L B gravel, angular, strong with silt and minor sand
8 L 1 w0 o matrix. Top contact is 90 degrees and bottom
I | g contact is 70 degrees.
B : 41.65-41.85m: CZ, 45°, Cobbles to medium
B i gravel. Angular to sub-angular
Sl 4 100 | 45 | 45
T les 42
L 1 42.10m: JT, 60°, Ro, Un, Vn Limonite
ST ] 42.50-44.05m: ...Brecciated zone. Fine to coarse gravel with |l . " :5‘5%;1:&6%2;22520;;12% S(I)Yalrnsfglsizs(lias?(t)ne
o i some silt with minor sand. Matrix is soft, medium plasticity. rapfel anci cobbles clasts. sub-angular, stron
r Gravel is sub-angular. Fabric dipping 80 degrees. Fractured. grave ; t o gular, strong
| E with fine sand and silt, matrix. Top contact is 20
[CRACKLE BRECCIA] N
© | E degrees and bottom contact is 70 degrees.
62 437
o | 1
<] | 100 o | O
I
j 1 43.60-45.90m: CZ, 40°, Fine to coarse gravels,
L 1 angular (80%). Silt matrix, low plasticity. (10%).
L b Majority of matrix washed away.
ol 1 2
g et £ uw 100 0 [ o
Tl
ol
[¢] i 100 | O 0
L
—60
i ] 45.30-46.80m: ...Brecciated zone. Fine to coarse gravel with
~| o [ B trace sandy silt. Matrix is soft, low plasticity. Gravel is sub-
19 | angular. Highly fractured. Fabric dipping 30 degrees. 100 | 0 0
Tr 1 [CRACKLE BRECCIA]
s 467 46.05-46.50m: BPJT, 20°, Sm, Pl, Cn
o[ |
agr 100 | 0 0
-l i
i ] 46.65-46.96m: CZ, 70°, Fine to coarse gravels,
B i angular. (90%) Matrix of silt with trace sand,
B i 46.80-46.96m: ...Brecciated zone. Fine to medium gravel with low plasticity (10%).
r 47 minor silt. Gravel is sub-angular. Fabric dipping 40 degrees.
o [58 Fragmented. [CRACKLE BRECCIA]
g + b 92 ({15 || 15
r ] 47.25-47.45m: DB
el | 1
j 1 47.55-47.65m: ...Brecciated zone. Fine to coarse gravel, minor 47'55'47'650"‘: CZ, 7.00' Fipe t.o coarse gravels,
15} . . e s N angular (90%). Matrix of silt with trace sand,
a L B silt. Gravel is sub-angular. No distinct fabric orientation. o | 0 low plasticity (10%)
T [ E Fragmented. [CRACKE BRECCIA] P Y °
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 76.5mm and vertical accuracy +/- 101.5mm. [PateTime Hole Depth  Water Level
2. Two vibrating wire piezometers were installed on 15/10/2025. BH2B_1107_PZ01 was installed at 35m bgl, Serial No. 370782. BH2B_1107_PZ02 was
installed at 10m bgl, Serial No. 378312.
3. Falling/rising head testing undertaken with data logger at borehole depth 50.0m on 14/10/2025.
4. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.
Shear Vane (IBHSV + ISHSV) Serial No. 3352, calibration constant 1.75.
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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

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

BH2B_1107

installed at 10m bgl, Serial No. 378312.

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

3. Falling/rising head testing undertaken with data logger at borehole depth 50.0m on 14/10/2025.
4. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 76.5mm and vertical accuracy +/- 101.5mm.
2. Two vibrating wire piezometers were installed on 15/10/2025. BH2B_1107_PZ01 was installed at 35m bgl, Serial No. 370782. BH2B_1107_PZ02 was
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218 |«e Elg o 8 E) oo SIERBEIEE STRATIGRAPHY g
w|E |3 = 2o | © MATERIAL DESCRIPTION s 7 E r|lx|lal| DEFECT DESCRIPTION 3%
Tluwlx 4 e’ |E £ =9 olglg| * ADDITIONAL NOTES <
ol s w | & = = <o Flo | x = o
o o ] o BT 7]
= 202,380 z
S2S0654
[T 57 —
3L | 100 0 | o
* j 1 48.55-48.65m: ...Brecciated zone. Fine to coarse gravel, minor 48'55'48'650"‘: €z, .70 ; F.'ne .to coarse gravels,
500 ¢ N Y S R N angular (90%) Matrix of silt with trace sand, low
L 4. ... silt. Gravel is sub-angular. No distinct fabric orientation. lasticity (10%)
© L 4 Fragmented. P Y (10%).
— 9] — 48.95-49.70m: CZ, 70°, Fine gravels to
=56 i uw cobbles, angular (90%). Silt matrix, low
r | plasticity (10%).
o F
gt ) 100 0 |0
I i
=1 ] R
g r ] 100 0 | O
B 50 49.95m: JT, 80°, Ro, PI, Cn
I~ 155 ]
B ] 50.20m: Unweathered, grey, brecciated GREYWACKE 50.20m: JT, 50°, Ro, PI, Cn
i | X SANDSTONE. Very weak. Fracturing infilled with zeolite
r llccoc mineralisation with trace disseminated pyrite throughout,
ST I 1-3mm in diameter. Breccia is clast supported, clasts are —
Tr D00 polymict, fine to coarse sandstone gravel, sub-angular, strong
r Jloooc (80%). Matrix is silt with trace sand, very stiff, low plasticity
3 100 (20%). Fractured, healed. [MOSAIC BRECCIA] . )
+ ] -+ | 5 |50.88-52.20m: ...Brecciated zone. Fine to coarse gravel, sub- 50.90m: BPJT, 70°, Sm, PI, Cn
@ tsa 5171 - - <[ & |angular (90%). Matrix of Silt with minor sand. Firm, medium
- T = plasticity, moist (10%). Fabric dipping 10-30 degrees. Healed,
1 1 fractured. [CRACKLE BRECCIA] — 51.20-51.70m: HB
- L i
gL E 100 || 18 || 14
* 53 527
- 1:0e uw
B 1000 52.20m: ...Slightly fractured. 52.25m: DB
ol i
gt b 100 | 89 || 89
T L
52
o i i
N | 4
o | s
g J 100 | 100 | 100
Tl
;51 54—
i | Terminated at 54.10 m. Terminated Deeper due to unfavourable
i | ground conditions.
;50 55—
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1107
Photographed By: BTG Date Photographed: 07/10/2025-15/10/2025

BH2B_1107_BOX001_Om-3.2m

BH2B_1107_BOX002_3.2m-6.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1107
Photographed By: BTG Date Photographed: 07/10/2025-15/10/2025

BH2B_1107_BOX003_6.5m-10.1m

BH2B_1107_BOX004_10.1m-12.93m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1107
Photographed By: BTG Date Photographed: 07/10/2025-15/10/2025

BH2B_1107_BOX005_12.93m-15.87m

BH2B_1107_BOX006_15.87m-18.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1107
Photographed By: BTG Date Photographed: 07/10/2025-15/10/2025

BH2B_1107_BOX007_18.5m-21.4m

BH2B_1107_BOX008_21.4m-24.03m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1107
Photographed By: BTG Date Photographed: 07/10/2025-15/10/2025

BH2B_1107_BOX009_24.03m-26.76m

BH2B_1107_BOX010_26.76m-29.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1107
Photographed By: BTG Date Photographed: 07/10/2025-15/10/2025

BH2B_1107_BOX011_29.25m-31.7m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1107
Photographed By: BTG Date Photographed: 07/10/2025-15/10/2025

BH2B_1107_BOX012_31.7m-34.2m

BH2B_1107_BOX013_34.2m-36.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1107
Photographed By: BTG Date Photographed: 07/10/2025-15/10/2025

BH2B_1107_BOX014_36.8m-39.2m

BH2B_1107_BOX015_39.2m-41.65m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1107
Photographed By: BTG Date Photographed: 07/10/2025-15/10/2025

BH2B_1107_BOX016_41.65m-44.2m

BH2B_1107_BOX017_44.2m-46.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1107
Photographed By: BTG Date Photographed: 07/10/2025-15/10/2025

BH2B_1107_BOX018_46.8m-49.7m

BH2B_1107_BOX019_49.7m-52.4m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1107
Photographed By: BTG Date Photographed: 07/10/2025-15/10/2025

BH2B_1107_BOX020_52.4m-54.1m
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- Ix x x 0.00m: SILT with some clay and rootlets, brown; Very stiff, 0.00-40.00m: Water Return - 90-100%
52 =% » | moist, high plasticity. Rootlets are 1-10mm long. [TOPSOIL]
3 X x x| "
F Txx
- XXX 0.40m: SILT with some clay, trace rootlets; brown with 0.5m: ISHSV
- X X brownish orange mottling. Very stiff, moist, high plasticity. 161/109 kPa
- T Rootlets are 3-8mm long. [COLLUVIUM
<t i UNDIFFERENTIATED)] 100
- T 0.60m: Silty CLAY, trace rootlets; light brown with brownish
- — - orange streaking. Very stiff, moist, high plasticity. Rootlets are
| - | 3-8mm long 1m: ISHSV
[ +— 1 . 158/91 kPa
r 1.20m: CLAY with some silt, trace rootlets; light greyish
F brown. Very stiff, moist, high plasticity. Rootlets are 3-8mm
—1 fong. 1.5m: ISHSV ——
158/88 kPa
- ’n_- - = — 1.5m: SPT 100
+ i 0, 1//
o[ A 1,2,2,2
— 7____ =7 —
L 2_____
T50 1 2.15m: CORE LOSS (850mm) Fines washed away.
o[ —
<} _ 19
Il
F 1 3.00m: PUSH TUBE (200mm Recovery) U:3.00m I
% ,_49
—— D | 0
- i:::: 8 3.50r"n:' CLAY with some silt; light brown. Firm, moist, high g;%r/r;: SPT
- e plasticity. 1,1,2,3
% - 1 N=7 84
—r —1 3.95m:
L R IBHSV UTP .
8 48 deee 4.10m: Moderately weathered, grey, very thin, GREYWACKE 4.10-40.00m: HCI: Nil
F e SANDSTONE. Moderately strong. Bedding dips 5-15 100 0 | © R 2
T 1000 . .
- ] E degrees. Dark orange staining on joint faces (Iron oxide MW ?'30t4'50m' CZ, 60 IY Ro, UT’ Cglllt?lecfguveé‘gg as
L = | staining?) [MODERATELY WEATHERED GREYWACKE] ine to coarse gravels, angular. Silt infill (90%
=1 R 4.5m: SPTC washed away)
&0 I 9, 10// 0
- deee 50 for 25mm » . o
~ L B 2.70m: Slightly Weathered, grey, laminated to very thin, N =50+ 2';8 4;?30};3'#;06003; S":J' U% Cn
- 1 GREYWACKE SANDSTONE. Weak to moderately strong, -oom: - 707, sm, Un, &n
o [ 5] . moderately fractured, closely spaced, planar to undulating,
sl ] smooth to rough joints. Indistinct bedding dips 5-15 degrees. 99 | 44 5
T 47 cooc Extremely closely spaced incipient fractures infilled with white
- - - mineral (quartz and possible zeolite), dipping 10-80 degrees.
= 100 Drilling breaks parallel to bedding planes and mineralized
I llcooc zones. [SLIGHTLY WEATHERED GREYWACKE]
= N 5.00m: ...Light green staining on clasts. Chlorite?
- L i
g L b 100 | 73| | 5
H 1 5.84m: CZ, 5°, Fine to coarse gravels, angular.
-~ I EEEETIE Silt matrix, low plasticity. (90% washed away)
lmof 6. . . . 6m: SPTC 0
rA— d.... . 50 for 70mm//
L 46 C 6.07-6.17m: ...Recovered as medium to fine gravels, angular. _ g X o
L 1--- - 6.10m: ...Disseminated pyrite, coating most joint faces and N =50+ 6.17 6:80m. ?P‘JT’ 5%, Sm, PI, Cn 1.2)(
d. .. .| 2 lincipient ioi 6.25m: VE, 5°, P, Quartz, 30mm thick
L a [incipient joints. sSwW
se) i
ol = 100 |[ 14 || 14
I | -
I =
@ (2] B
g 45 100 | 79| 79
[ i
ol e 75m: SPTC |
| flloooc 50 for 55mm//
- Jee. N =50+
agr i
Il
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 37.5mm and vertical accuracy +/- 65mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 22/10/2025. BH2B_1108_PZ01 was installed at 26.70m bgl, Serial No. 378257. 2025-10-17 12:40  10.70m 1.60mbgl
I > - o N 2025-10-20 08:30  10.70m 2.50mbgl
3. RQD was calculated excluding incipient fractures, based on an assessment of the likely intact condition of the in-situ rockmass at depth. 5025-10-20 16:50 23.20m 0.00mbgl
2025-10-2107:30  23.20m 1.80mbgl
2025-10-21 16:57  40.00m 0.00mbgl
2025-10-22 08:30  40.00m 1.40mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 3352, calibration constant 1.75.




NZ TRANSPORT Roads of National
U ACENCY Siumificance

Project Office

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

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

BH2B_1108

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 +/- 37.5mm and vertical accuracy +/- 65mm.
2. One vibrating wire piezometer was installed on 22/10/2025. BH2B_1108_PZ01 was installed at 26.70m bgl, Serial No. 378257.
3. RQD was calculated excluding incipient fractures, based on an assessment of the likely intact condition of the in-situ rockmass at depth.
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 17/10/2025 Logged: B. Griffiths
Method: Rotary Core Wireline Easting: 1727937.59 Date completed: 22/10/2025 Input: B.Griffiths
Equipment: Hanjin/ D&B 10 Northing: 6010675.57 Inclination: 90° Reviewed:  F. Monteith
Contractor:  McMillan (NI) Drilling Ground level: 52.145m (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%
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
Y SBlLeT 8.15-10.70m: CZ, 70. Cobbles to fi |
| 1. ... 8.15-10.70m: ...Highly fractured, very closely spaced, planar to silb--an -ularrn.SiIt iynﬁll- Io(\jv Igzti::)itme gravels,
- 8 | 1- - undulating joints, dipping 60 - 90 degrees, crush zone. guiar. ’ P Y-
T | L Recovered as cobbles to fine gravel, angular to sub-angular.
| — Silt infill, low plasticity. Incipient joints parallel to joints, weak
B tensile strength.
ol i
gL b 100 [[18 | ©
T 9—
L] ||
ol _
gL b 100 o | 0
I i
[ 10— |
42 ]
o) B 4
ar | 92| o | o0
I L
: 11— 11.00-11.08m: CZ, 10°, Fine to coarse gravels,
41 R sub-angular. Silt infill, low plasticity
| o [ :
S| 100 | 44 | 38
[ i
j R 11.70m: VE, 40°, PI, 40mm thick
L 1 =)
— % SW -
40 i 12.15-12.90m: DB, 70°, Ro, Un, Cn
: — 12.50-12.90m: JT, 70°, Sm, PI, Sn Green
olg [ g 100 | 47 | 47
[ i
;39 R 13.10-13.30m: DB, 90°, Ro, Un, Cn Recovered
| R as cobbles, angular.
i 14—
| G e i 100 | 78|| 78
I L
: — 14.50m: JT, 70°, Sm, PI, Sn Greenish orange
- ] 14.65-14.85m: CZ, 70. Cobbles to fine gravels,
r i sub-angular. Silt infill, low plasticity. Greenish
— | — orange staining on joint face.
i 15—
© B 4
37 1
o F
gL b 105 | 42 | |29
I i
I E 15.50m: JT, 70°, Sm, Pl, Cn
—nl i H
[e] B
gt
Remarks: Water Level Readings:

DateTime

2025-10-17 12:40
2025-10-20 08:30
2025-10-20 16:50
2025-10-21 07:30
2025-10-21 16:57
2025-10-22 08:30

Hole Depth Water Level
10.70m 1.60mbgl
10.70m 2.50mbgl
23.20m 0.00mbgl
23.20m 1.80mbgl
40.00m 0.00mbgl
40.00m 1.40mbgl
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Central, Auckland 1010 Sheet 3 0of 5
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%) 2 -~
x = w a 3 (2 20 g
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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
ol s wl G = = <o Flo|x E o
[&] o D 1o N~ 2]
= * I‘éwgwg”’ e
S2S0654
8 T36 1. ... 16.15-16.25m: ...Rubble float breccia crush zone. Dipping 70 ARC IF° ;Sbig;: %Iza?rgiﬁ:ﬁyﬁﬂol‘gv?o?;slzsﬁ fine gravel,
il - - degree. Matrix supported, silty fine sand (75%). Clasts of fine guiar. ’ P Y-
© | L to coarse gravel, sub-angular (25%).
| 17+
o [ i
3 |35 100 | 96 | 96
[ i
r ; 17.45m: CZ, 20°, Cobbles to medium gravel,
3 i sub-angular.
- L i
% | 18— 100 | 50 | 50 18.00-18.10m: CZ, 10°, Cobbles to fine gravel,
| a4 b sub-angular.
N~ R 18.20-18.35m: CZ, 10°, Cobbles to fine gravel,
L 1 sub-angular. Silt infill, low plasticity.
P I ] C . o :
I [ R 18.55-18.75m: ...Mosaic pack breccia crush zone. Dipping 40 100 1121 ()21 1?a32l-s1 as'zgz'ncfl’;o » P, Fine to coarse
| E degrees. Clast supported, fine to coarse gravel (90%). Matrix 9 ' quiar.
| e of silt, low plasticity (10%).
i 19—
33 1 z sw
o T =
<} e 100 | 75| | 75
Tr 4
B B 19.45m: JT, 45°, Sm, PI, Cg Silty fine sand
32 1
§ L ] ol el e 20.30m: BPJT, 40°, Sm, PI, Cn
w| |
31 ]
o [ i 21.25-21.70m: CZ, 80°, Un, Fine to coarse
(IJ - | 100 | 50 0 gravels, silt matrix, low plasticity.
. b 21.80m: CZ, 10°, Medium to fine gravel, sub-
| R angular. Silt matrix, low plasticity.
o) 22—
agr J 93 |[ 6 5]
T 30 i
— T2 &~ 22.30m: Siightly weathered, grey, brecciated GREYWACKE iﬁigf%&?’g"(t:zﬁ:g;aizbrﬁzf&o fine gravel,
- I SANDSTONE. Extremely weak. Rubble pack breccia internal gular. Sfity .
3 | fabric dipping 40 degrees. Clasts of fine to coarse sandstone,
- A A sub-angular (70%). Matrix of silty fine sand, loose (30%).
o : A A N Crumbles on handling. [GREYWACKE FAULT ZONE]
g L 1a A % sSwW 100| 0 0
| 234 A A 23.00-23.20m: CZ, 60°, Cobbles to fine gravel,
1 sub-angular. Silty sand matrix.
ol 2 J a8 A 3.40m: Slightly Weathered, grey, laminated to very thin, 9 Y
- 1A A GREYWACKE SANDSTONE. Weak to moderately strong., . 5 )
r highly fractured, extremely close, planar to undulating to | 23.33m: VE, 5% Un, 5mm thick
B ] rough joints. Indistinct bedding dips 5-15 degrees laminated
8 B i to very thin. Extremely closely spaced incipient fractures 100 | 1 1
i i E infilled with white mineral (quartz and possible zeolite), SW 23.70m: JT. 50°, Ro, Un, Vn Silt
3 | < | dipping 10-80 degrees. Drilling breaks parallel to bedding . 4 Om- (07 20° Ei
| EEERRS ! N 23.80-24.00m: CZ, 20°, Fine to coarse gravel,
Bloooc planes and mineralized zones. [SLIGHTLY WEATHERED sub-angular. Silty sand matrix
- cee GREYWACKE] guiar. Sty .
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 37.5mm and vertical accuracy +/- 65mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 22/10/2025. BH2B_1108_PZ01 was installed at 26.70m bgl, Serial No. 378257. 2025-10-17 12:40  10.70m 1.60mbgl
I > - o N 2025-10-20 08:30  10.70m 2.50mbgl
3. RQD was calculated excluding incipient fractures, based on an assessment of the likely intact condition of the in-situ rockmass at depth. 5025-10-20 16:50 23.20m 0.00mbgl
2025-10-2107:30  23.20m 1.80mbgl
2025-10-21 16:57  40.00m 0.00mbgl
2025-10-22 08:30  40.00m 1.40mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 3352, calibration constant 1.75.
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28 b "
| 1 24.20-24.20m: CZ, 10°, Fine to coarse gravel,
§ | : o 0 angular. Silt matrix, low plasticity.
r =)
. F 1. ... % 24.50-24.70m: ...Core Loss (200mm) Fines assumed washed sw
o IERRE away
r 25; : 24.95-25.20m: CZ, 20°, Fine to medium gravel,
Sly 1A A 25.05m: Slightly weathered, grey, brecciated GREYWACKE sl o | o sub-angular. Matrix of silt, low plasticity.
—— T [ 1 SANDSTONE. Extremely weak. Mosaic pack breccia, internal
| 1A A fabric dipping 40 degrees. Clasts are subangular greywacke
| 414 A | Y | sandstone, 2-60mm (70%). Matrix of silty fine sand, loose
| 1A A % (30%). Crumbles on handling. [GREYWACKE FAULT ZONE] |SW
- : A A 25.60m: ...Rubble pack breccia. Dipping 40 degrees. Clast 25.65m: JT, 70°, Ro, Un, Vn Silt
- 1AaA supported, fine to coarse gravel, sub-angular (70%). Matrix of
8 3 silty fine sand, loose (30%). .l o o
Ir 26 25.90m: Slightly Weathered, grey, laminated to very thin,
F I GREYWACKE SANDSTONE. Weak to moderately strong,
26 1---- highly fractured, extremely close to closely spaced, planar to
- 1 undulating, smooth to rough joints. Indistinct bedding dips
o S 5-15 degrees., laminated to very thin. Extremely closely
- 1. spaced incipient fractures infilled with white mineral (quartz
o b N and possible zeolite), dipping 10-80 degrees. Drilling breaks 26.53m: JT, 30°, Ro, PI, Cn
=] (:g - 1. ... parallel to bedding planes and mineralized zones. [SLIGHTLY 100}|R¢s 8 )
| TR WEATHERED GREYWACKE] 26'70;27'?3"1:::.2’ IRo, L:n,tllzlqe to coarse
| kBRI g B . A gravels, silt matrix, low plasticity.
L1000 ] [Gogress. clastsupported. in to.comres ravele, sub-angular 26,82:27.00m; CZ, 30", Cobble to fne gravel,
- 1 (80%). Matrix of silty fine sand (20%). quiar. Y Hlowp Y-
25 1
o | i
g i 4 113 | 46 6 27.40m: JT, 80°, Ro, Un, Cn
r : L 27.80-27.85m: ...Crackle pack breccia zone. Dipping 40
F 009 c degrees. Clast supported, fine to coarse gravels, sub-angular
| 3 . : E (80%). Matrix of silty fine sand (20%). SW
24 =
(2] 4
2r i
B i 28.35-29.30m: CZ, 70°, Cobbles to fine
L 1 B3 | o | o gravels, angular. Sandy silt matrix, low
3 1.0 28.50-28.65m: ...Rubble pack breccia zone. Dipping 40 plasticity.
- 1---- degrees. Clast supported, fine to coarse gravels, sub-angular
r 1 (90%). Matrix of silty fine sand (10%).
[ .
gL N
T ..
23 ilooac Ll
3 1000 29.35m: JT, 60°, Sm, PI, Vn Silt
c|lawr n 2 C 29.45m: JT, 20°, Sm, PI, Vn Silt
2+ 100 100) 0 | © 29.55-30.00m: CZ, 45°, Cobble to fine gravel,
- 1---- sub-angular. Silt matrix, low plasticity.
I 30— ...
Pl B P 0ol 4 | 4 30.15m: VE, 10°, PI, 10mm
Ir = - - 30.20-30.55m: CZ, 45°, Fine to coarse gravel
| 1 30.25m: Slightly weathered, grey, brecciated GREYWACKE . C ! AR
[ {4 A |, | SANDSTONE. Extremely weak. Rubble pack breccia with sub-angular. Sandy silt matrix, low plasticity.
— 4 A A & clasts of subangular greywacke sandstone, 2-60mm (70%). SW
| 1A A | 2 |Matrix of silty fine sand (30%). Crumbles on handling.
1A A [GREYWACKE FAULT ZONE]
o | 0.55m: ...Rubble float breccia. I
| % floooc 30.80m: Slightly Weathered, grey, laminated to very thin, 93| 0| O ) R .
r a0 GREYWACKE SANDSTONE. Weak to moderately strong, 30.95-31.25m: BPJT, 30°, Sm, PI, Vn Silt
i I moderately fractured, extremely closely to moderately closely
21 E R spaced, planar and undulating, smooth joints. Indistinct
| | —— bedding dips 5-15 degrees, laminated to very thin. Extremely
~ B i IR E closely spaced incipient fractures infilled with white mineral SW
- I _ = (quartz and possible zeolite), dipping 10-80 degrees, low 31.50m: JT, 10°, Sm, PI, Cn
8 i tensile strength. Drilling breaks parallel to bedding planes and
I j i mineralized zones. [SLIGHTLY WEATHERED GREYWACKE] 31.70m: BPJT, 10°, Ro, Un, Cn
d | 31.93m: DB
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 37.5mm and vertical accuracy +/- 65mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 22/10/2025. BH2B_1108_PZ01 was installed at 26.70m bgl, Serial No. 378257. 2025-10-17 12:40  10.70m 1.60mbgl
I > - o N 2025-10-20 08:30  10.70m 2.50mbgl
3. RQD was calculated excluding incipient fractures, based on an assessment of the likely intact condition of the in-situ rockmass at depth. 5025-10-20 16:50 23.20m 0.00mbgl
2025-10-2107:30  23.20m 1.80mbgl
2025-10-21 16:57  40.00m 0.00mbgl
2025-10-22 08:30  40.00m 1.40mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 3352, calibration constant 1.75.




NZ TRANSPORT Roads of National
U ACENCY Siumificance

Project Office

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

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills

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

BH2B_1108

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 +/- 37.5mm and vertical accuracy +/- 65mm.
2. One vibrating wire piezometer was installed on 22/10/2025. BH2B_1108_PZ01 was installed at 26.70m bgl, Serial No. 378257.
3. RQD was calculated excluding incipient fractures, based on an assessment of the likely intact condition of the in-situ rockmass at depth.
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I T 95 | 73] | 73]
20 1----
b 1o
agr R
T+ N 32.45m: JT, 45°, Sm, PI, Cn
— 1o 32.75-33.20m: DB
N L
sl 10l
L 33—::.: 100 | 67 | 6
19 Mo oo c
1 1. ... m 33.20-37.50m: DB
F 1S -
L B o sW 33.40m: JT, 70°, Sm, PI, Cn
I 2
© P
g | e 100 | 56 | B3
— T [ 1. ...
i 1000 33.90m: 60°, Sm, Un, Cn
| 34— . ...
R 100 H 34.10m: JT, 20°, Sm, PI, Cn
o | Blossc
<} E 100 | 47 | B3
£t NEERE
o b == 34.90m: Siightly weathered, grey, brecciated GREYWACKE
g r 357 AL SANDSTONE. Extremely weak, extremely closely spaced 8o 0
- 17 ] A A joints. Rubble float breccia, internal fabric dipping 60 degrees.
- F A A Matrix of silty fine sand (60%). Clasts of sub-angular
- ] A A greywacke sandstone, 2-60mm (40%). Crumbles on
o ] handling. [GREYWACKE FAULT ZONE]
ok 14 4 35.20-35.20m: ...Core Loss (100mm) Fine assumed washed 100 | |20 |]20
T L 1A A away.
L b N
— 18 81 ¢ sw
o | 1A A=
(:j: | 36 A A 7 0 0
16 14 A 36.08-36.20m: ...Core Loss (120mm) Fines assumed washed
= 1aa away. ]
i 148 A
L 14 A
- 14 A
B | 36.73m: CORE LOSS (770mm) Fines assumed washed
g i J away. Likely brecciated zone. tlofeo
| 37—
15 ]
—t T 37.50m: Slightly Weathered, grey, GREYWACKE ] 3;32;278'%'_2;(:5; fog'inRr?{a ltJnr; %‘\’I"”b'lzsst‘igi{i"e
= Jeee SANDSTONE. Weak to moderately strong, high fractured, 9 ! quiar. ! P Y-
St 1 : extremely closely spaced to closely spaced, undulating to 91l o | o 37.74-38.05m: DB
I I planar, smooth to rough joints. Indistinct bedding dips 5-15
- EEEETIE degrees, laminated to very thin. Extremely closely spaced
< 38 o incipient fractures infilled with white mineral (quartz and —
| 14 ] possible zeolite), dipping 10-80 degrees, low tensile strength.
ct+ ] Drilling breaks parallel to bedding planes and mineralized 95| o | o 38.25m: JT, 45°, Ro, Un, Cn
L 10000 zones. Recovered as cobbles to fine gravels, angular to sub-
— o o5 ¢ angular. [SLIGHTLY WEATHERED GREYWACKE] —
- - , 38.60m: JT, 45°, Sm, PI, Cn
i =)
gr 1 % sw (00Nl 18 f 18 38.75m: JT, 80°, Ro, Un, Cn
L 1 38.92m: JT, 80°, Ro, Un, Vn Silt
I 39—
13 ]
B i 39.25m: JT, 30°, Sm, PI, Cn
- : 4 39.38m: JT, 36°, Sm, PI, Cn
— ¢l 7 100150 % 39.55-40.00m: DB
ol [ 1
Remarks: Terminated at 40.00 m. Target depth. Water Level Readings:

DateTime

2025-10-17 12:40
2025-10-20 08:30
2025-10-20 16:50
2025-10-21 07:30
2025-10-21 16:57
2025-10-22 08:30

Hole Depth Water Level
10.70m 1.60mbgl
10.70m 2.50mbgl
23.20m 0.00mbgl
23.20m 1.80mbgl
40.00m 0.00mbgl
40.00m 1.40mbgl




Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1108
Photographed By: BTG Date Photographed: 16/10/2025-28/10/2025

BH2B_1108_BOX001_Om-3.29m

BH2B_1108_BOX002_3.29m-6.17m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1108
Photographed By: BTG Date Photographed: 16/10/2025-28/10/2025

BH2B_1108_BOX003_6.17m-8.65m

BH2B_1108_BOX004_8.65m-11.3m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1108
Photographed By: BTG Date Photographed: 16/10/2025-28/10/2025

BH2B_1108_BOX005_11.3m-14.1m

BH2B_1108_BOX006_14.1m-16.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1108
Photographed By: BTG Date Photographed: 16/10/2025-28/10/2025

BH2B_1108_BOX007_16.8m-19.55m

BH2B_1108_BOX008_19.55m-22.3m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1108
Photographed By: BTG Date Photographed: 16/10/2025-28/10/2025

BH2B_1108_BOX009_22.3m-25.2m

BH2B_1108_BOX010_25.2m-28.1m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1108
Photographed By: BTG Date Photographed: 16/10/2025-28/10/2025

BH2B_1108_BOX011_28.1m-30.85m

BH2B_1108 _BOX012_30.85m-33.7m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1108
Photographed By: BTG Date Photographed: 16/10/2025-28/10/2025

BH2B_1108_BOX013_33.7m-36.73m

BH2B_1108_BOX014 36.73m-39.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1108
Photographed By: BTG Date Photographed: 16/10/2025-28/10/2025

BH2B_1108_BOX015_39.5m-40m



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

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills

Location: State Highway 1, Waipu Track

West, Auckland

BH2B_1109

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 15/09/2025 Logged: J. Despojo
Method: Rotary Core Wireline Easting: 1727411.78mE, Date Completed: 19/09/2025 Input: J. Despojo
Equipment: Coretech YDX1800 Northing: 6007750.50mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 264.06m (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 E ¥ | |a é DEFECT DESCRIPTION 4x
S5lYlz & % - 2 5| =29 |2[(3|8| & ADDITIONAL NOTES =3
o al|® |o | 3¢ - 5@
EL£8CY Z
[=o% =@ | Silty CLAY with some organics; brownish orange. Dry; |........ :
] friable; organics, plants and rootlets. [TOPSOIL]. RS
0.30m - 1.50m: Highly disturbed by hand auger.
1 Silty CLAY; orange. Stiff; dry. [RESIDUALLY
L 7 WEATHERED GREYWACKE]. 05m SV
< 1 SILT with minor clay; orange mottled reddish orange, Sl)%?k.f;’ _—| . .
T E white and brown. Stiff; moist; extremely closely
. spaced relict joints, manganese coating up to 5mm
1263 thick; soft white infill- possible zeolite, up to 10mm 1msv
] thick. [COMPLETELY WEATHERED GREYWACKE]. FIELD SV
1 121/14kPa
: 1.00m: Very stiff.
L T 15m SV
. ] FIELD SV
-~ | o 1 100/28kPa 100 - -
@] 4 15m SPT
] 1,0//0,1,0,1
| 262 2_] N=2 1.95m - 2.15m: 200mm of recovered/disturbed
— i core misinterpreted as SPT overdrill. Portion
1 removed, not core loss.
- ]
g _ s1|| - | -
E
|| s ]
261 3m SPT
= i 1,00/0,1,2, 2
o 1 N=5 100 | - -
n ]
g ]
g ] x 00| - | -
] B cw
1.260 4
@ 4
g 100 - | -
¥ ]
L T 45m SPT
] 1,203,223
~ 'ﬂ__ 1 N= 10 93 - -
%] 4
[ 250 °—
" ]
g ] 100 - | -
I 4
o ]
g 100 - | -
¥ ]
o 1
1258 7 6m SPT
= i 2,3//4,5,6,6
o 1 N=21 100 | - -
@] 4
. I 1 6.55m - 6.75m: Mottled light whitish orange.
g 1 00| - | -
I 4
@ [.257 &
5] B
g 100 | - -
b ]
- ] Highly weathered, brownish orange, mottled light ) Z/—';gﬂé”ﬂ
Iy ] £ | brown and greyish white, fine GREYWACKE N ’3(? wol| - | -
n ] 2 | SILTSTONE; very weak; crumbles upon handling; Hw
1 extremely closely spaced to closely spaced incipient
REMARKS: Vater Le\‘lel Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 100mm and vertical accuracy +/- 160mm.

2. Terminal/Straddle packer testing undertak

en between 25 to 28.50m on 17/09/2025.

3. Geophysical profiling was undertaken on 18/09/2025, comprising optical and acoustic televiewer.
4. One vibrating wire piezometer was installed on 19/09/2025. BH2B_1109-PZ01 was installed at 34m bgl, Serial No. P250939.
5. Shear Vane Serial No. 3453, calibration constant 1.47.

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

7. Breccia classification after Morrow (1982).

DateTime

Hole Depth (m) |Water Level (m)




Project Office

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills

Location: State Highway 1, Waipu Track

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

BH2B_1109

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 15/09/2025 Logged: J. Despojo
Method: Rotary Core Wireline Easting: 1727411.78mE, Date Completed: 19/09/2025 Input: J. Despojo
Equipment: Coretech YDX1800 Northing: 6007750.50mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 264.06m (NZVD2016) |Azimuth: N/A Verified:  A. George

w =
_ n [ =
x 3 w =2 3 = [}
[= 1 o c _ =~ = (O] =
2lo|E I|Zo 5 | B8 |E[E8[8] 69 STRATIGRAPHY Rz
w E g F ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
S5lYlz & % - 2 5| =29 |2[(3|8| & ADDITIONAL NOTES =3
o ol |o =| Su 6o
Z
=0 ] joints, weak tensile strength; incipient joint surfaces 8.05m - 8.15m: No HCI reaction.
© ] stained with manganese and iron oxide, penetrating
g ] up to 10mm into the intact rock. Breaks down to a 1001100 | ©
1 Gravelly SILT with minor sand; gravel, fine to coarse,
o — - sub-angular, can be crushed with finger pressure.
1 [HIGHLY WEATHERED GREYWACKE]. 8.60m - 8.85m: No HCI reaction.
[s2) B
g 1 8.05m - 8.15m: Light greenish white. Possible weathered 100 | 100 | ©
] vein, or bleached zone.
255 9_] § 8.60m - 8.85m: Light greenish white. Possible weathered HW
] vein, or bleached zone. 9m SPT
. 4,517, 10,10,
o 1 1 00| - | -
% ] N=38
o] 10_] 48 | 48 | 0
I | 254 9.95-10.50m CORE LOSS (550mm). Inferred wash
1 out of very weak, highly weathered greywacke.
< —
- ] 10.5m SPT
. 3,5//7,7,10,
o 1 12 00| - | -
7] ] N=36
253 "
" ]
g ] 100 | 100 | o
ey 4
pe 1 11.65m - 12.00m: Light greenish grey with white veins.
g 1 Possible bleached/altered zone. 1001100 | 0
12_]
|-252 7 12m SPT
e 1 5,11/4134,13, ol - | -
%
4 for 70mmN =
— 1 50+
o [ 1 12.55m - 12.95m: Light greenish grey with white veins.
g E Possible bleached/altered zone. 100 (100 | O
— 251 '™
@ - I
g ] g HW 100 [ 100 | o
© | 13.30m - 13.50m: Light greenish grey with white veins.
i Possible bleached/altered zone.
I 13.5m SPT
8} ] 3,5//10, 14, 16,
E 10 o - | -
@ 4 for 50mm N =
1 50+
| 250 e
- 1 14.05m - 14.45m: Light greenish grey with white veins.
g E Possible bleached/altered zone. 100 | 100 | o
o ]
| 1 & 100 [ 100 | o
b ]
- 15_]
249 T 15m SPT
8} 2,3//5,7, 10,
E 10 o - | -
1%} i N= 32
© -4
" ]
<] 1 100 [ 100 | o
i 16.00-16.50m: JT,10>30°, RG ,UN, x6, closely
1 i to very closely spaced open JTs, FeO and MnO
REMARKS: Vater Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 100mm and vertical accuracy +/- 160mm.
. Terminal/Straddle packer testing undertaken between 25 to 28.50m on 17/09/2025.

. Geophysical profiling was undertaken on 18/09/2025, comprising optical and acoustic televiewer.
. One vibrating wire piezometer was installed on 19/09/2025. BH2B_1109-PZ01 was installed at 34m bgl, Serial No. P250939.
. Shear Vane Serial No. 3453, calibration constant 1.47.

o
3.
n
5.
6
7

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

. Breccia classification after Morrow (1982).

DateTime
15/09/2025 5:00:00 pm
16/09/2025 7:15:00 am

Hole Depth (m)
12.37
| 12.37 |

Water Level (m)

2.90
3.31




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 09
Location: State Highway 1, Waipu Track -

. Shear Vane Serial No. 3453, calibration constant 1.47.

. Breccia classification after Morrow (1982).

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 100mm and vertical accuracy +/- 160mm.
2. Terminal/Straddle packer testing undertaken between 25 to 28.50m on 17/09/2025.

3. Geophysical profiling was undertaken on 18/09/2025, comprising optical and acoustic televiewer.

4. One vibrating wire piezometer was installed on 19/09/2025. BH2B_1109-PZ01 was installed at 34m bgl, Serial No. P250939.

5

6

7

Central, Auckland 1010 Project Reference:  Aurecon WSP JV Sheet 3 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 15/09/2025 Logged: J. Despojo
Method: Rotary Core Wireline Easting: 1727411.78mE, Date Completed: 19/09/2025 Input: J. Despojo
Equipment: Coretech YDX1800 Northing: 6007750.50mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 264.06m (NZVD2016) |Azimuth: N/A Verified:  A. George

w =
[ 4
Slal= Elo a el 2 e =| 29 23
8|S |E I|Zo |0 = ea g8 5 9 STRATIGRAPHY g
w E g F ao |© MATERIAL DESCRIPTION £ a E X|x£|a é DEFECT DESCRIPTION 4x
¥lb(d a|lz=2|0 g5l =23 |c2|g9|g| & ADDITIONAL NOTES &)
9l |x Ww|o u 2 < =~ o
° [=] ° 2 08,0l 2}
E£z8¢g =
[-2%8 ] Moderately weathered, light greenish grey and Ves Zléined,some tight, some further opened up by
. . rilling, inferred ground water ingress, up to 40
) ] brownish orange, GREYWACKE SILTSTONE; weak : mm discoloured to a brownish orange
% 1 to moderately strong; possible bleached or altered 100 (100 40 cs
E zone throughout; extremely closely spaced incipient
T' - joints, weak to moderately strong ter)syle strenlgth; 16.5n SPT 16.75-18.00mt JT. 1030%, RG, UN , x18,
°lQ 1 closely to very closely spaced open joints, typically 6,15/36, 14 | © - - closely to very closely spaced open JTs, FeO
1 rough; joint surfaces stained with manganese and iron for 20mm N = : and MnO stained, some tight and some inferred
] oxide, penetrating up to 15mm into the intact rock; 50+ Mk a’;lfz,f;zzzduﬁg’qggﬂ:;gd'gfg[sfrgg’:’o”g
17] inferred ground water ingress along joints; closely to : brownish orange
o 247 7] very closely spaced veins, 1-5mm aperture, white
| [ € | infill- possible zeolite? Breaks down to a Silty fine to 100 | 100 | B2
| coarse GRAVEL; sub-angular to angular. ves
] [MODERATELY WEATHERED GREYWACKE].
i 1 16.10m - 24.95m: Incipient joints, inclined up to 85°. csf :
[se) B .
<] 100 | 100 | |20 1
I 1 .
1 cs| :
18_| H
246 ] 18m SPT :
] i 9,26//26,24 | 0 | - | - 18.29-19.50m: JT,10%30°, UN, x15, closely to
for 65mm N = H very closely spaced open JTs, tight, some
1 50+ inferred further opened up by drilling, MnO and
| VCS FeO stained
o __ Csl 18.65-18.75m: VN, 40°,UN , 100mm possible
~1a 100 | 100 || 14 1 rered zeolite? very closely spaced incipient
T 1 ves | joints throughout, MnO stained
19, :
1245 Cs)
g - :
g ] 100 | 100 | |24 o
1 CS 19.40m: No HCl reaction.
o ] 19.5m SPT
@ 1 fz;'1375//n?r2r{ N L N B 19.76-20.20m: JT, 20507, RG , UN,, X7, closely
— ] 50+ — to very closely quced JTs, some inferre_d further
opened up by drilling, FeO and MnO stained
20 ] s ves
| 244 g MW
1 s ) 20.35m - 20.40m: No HCI reaction.
o 1 20.20m - 20.45m: Highly weathered; very weak. 20.35-20.40m: VN , possible quartz crystals, up
g 1 100 | 100 || & Z{o 4 mm in size, no HCI reaction
;. B 20.40m: JT, 40°, UN, tight, stained Fe and MnO
- H 20.45-23.42m: JT,10-30°, RG , UN , x38,
i closely to very closely spaced JTs, some tight
T and some inferred further opened up by drilling,
4 FeO and MnO stained, inferred ground water
4 ingress, up to 130mm discoloured to a brownish
21 orange
1243
- ]
4 ves
(s B
<] 100 | 100 || 13
I ]
| 242 2
] cs|
1 ves
23_|
[ 241 = cs| :
[se) B
¢] 100 | 100 || 10 J
o s b
1 I 23.45m: JT, 50°, RG, PL, 3mm sandy silt, FeO
i and MnO stained
o 1 Vves 23.55-25.20m: JT, 10%30° RG , UN , x28, very
closely spaced to moderately widely spaced
1 open JTs, FeO and MnO stained, some tight and
1 some inferred opened up by drilling, inferred
4 ground water ingress, up to 80mm discoloured to
a brownish orange
REMARKS:

ater Level Readings:
DateTime Hole Depth (m) |Water Level (m)

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




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: State Highway 1, Waipu Track

BH2B_1109

. Shear Vane Serial No. 3453, calibration constant 1.47.

. Breccia classification after Morrow (1982).

. 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 +/- 100mm and vertical accuracy +/- 160mm.
2. Terminal/Straddle packer testing undertaken between 25 to 28.50m on 17/09/2025.

3. Geophysical profiling was undertaken on 18/09/2025, comprising optical and acoustic televiewer.

4. One vibrating wire piezometer was installed on 19/09/2025. BH2B_1109-PZ01 was installed at 34m bgl, Serial No. P250939.
5

6

7

DateTime
16/09/2025 5:30:00 pm

Central, Auckland 1010 Project Reference:  Aurecon WSP JV Sheet 4 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 15/09/2025 Logged: J. Despojo
Method: Rotary Core Wireline Easting: 1727411.78mE, Date Completed: 19/09/2025 Input: J. Despojo
Equipment: Coretech YDX1800 Northing: 6007750.50mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 264.06m (NZVD2016) |Azimuth: N/A Verified:  A. George

w =
['4 4
= = Elo u o| =i 20 o4
ola|g E|¢ o £ wo |g|z|s| E STRATIGRAPHY E=
a2 |E T|Zo |9 §| ww |2 [S(E]e9 <E
w ,’_: g F ao |© MATERIAL DESCRIPTION £ a E X|x£|a é DEFECT DESCRIPTION 4x
Slelz & % - 9 §| =g 1818 | & ADDITIONAL NOTES < 2
o ol |o 2| &f " o@
02gny9 -4
E=28¢g Z
=0 ] [CONT] Moderately weathered, light greenish grey gﬁil?:;-zs.som: 10% water/mud foss while
] and light brownish orange, GREYWACKE '
1 SILTSTONE; weak to moderately strong.
T 24.30m - 20.45m: Highly weathered; weak to very weak;
| n partly washed out by drilling.
@ § 100 [ 100 |20 | s
25_| -
| 239 " Moderately weathered, brownish grey, fine
1 GREYWACKE SANDSTONE; moderately strong;
1 incini ioi 25.26m: JT, 60°, SL, PL , 5-10mm silty fine to
] extremely closely spgced |nC|p|§ntJomts, moderately F—oaren want . Fa and M stained
|| ] strong to strong tensﬂe_strength, closely to very 25.32-26.40m: JT, 10-30%, RG , UN , x14,
i 2 | closely spaced open joints, typically rough, and iron W closely to very closely spaced open JTs, FeO
3 ] 2 | oxide and manganese stained; inferred ground water = and MnO stained, some inferred further opened
. e N by drilling, inferred ground water ingress up to
] ingress along joints; extremely closely spaced veins VCS 150mm discoloured to a brownish orange
] or veinlets, 0.50-5mm aperture, white to brownish
E orange infill- possible zeolite?. C§
26_|
1238 VCS
[s2) 4 Cs|
g i 100 | 100 | b4 26.40-27.02m: JT,30°-70°, UN, x12, closely to
very closely spaced JTs, FeO and MnO stained,
T inferred ground water ingress, up to 100mm
| - discoloured to a brownish orange
] ves
° ]
I L237 27_-
Slightly weathered, bluish grey, fine GREYWACKE 27.12-27.40m: JT,20°30°, RG , PL , x2, 100-
SANDSTONE; moderately strong; extremely closely cs 120mm spaced, FeO and MnO stained
spaced incipient joints, moderately strong to strong H
1 tensile strength; moderately widely spaced to very i [=—27.43m: JT, 30°, RG , UN,, FeO stained
| ] clo_sely open joints, typically rqugh and iron oxide 27.60-27.97m: JT, 1030°, RG , UN , some 12
. stained; inferred groundwater ingress along some mm FeO , x4, 50-180mm spaced
g 1 joints; very to extremely closely spaced veins or 100 | 100 | &
] veinlets, 0.50-10mm aperture, white infill- possible
|| 236 24 zeolite? [SLIGHTLY WEATHERED GREYWACKE].
1 28.20-28.30m: JT, 30°, RG, UN,, X3, 30mm
4 spaced, FeO stained, inferred GW ingress, up to
4 715mm discoloured to a greyish brown
q ——28.40m: JT, 10°, UN, FeO stained, tight
- 4 csl :
E i L—28.70m: JT, 45°, RG , PL, 1mm FeO
2 ] M |—28.94m: JT, 60°, RG , PL, 1Tmm FeO
1235 i : 29.15m: JT, 30°, RG , UN , FeO and MnO
o ; : [—stained, inferred GW ingress, 40mm discoloured
= g ] 100 | 100 | 94 : to a greyish orange
T ] : 29.25m: JT, 10°, RG , UN , 2mm FeO
] 2 CS| | | —29.46m: JT, 40°, RG , PL, 1mm FeO
L s sw i |\ 29.5520.65m JT,40°, RG , UN,, x2, 100mm
1 }spaced, inferred GW ingress, 60mm discoloured
1 to orange and crumbles with finger pressure
1 M
30_|]
234 1 i 1—30.05m: JT, 10°, RG, PL, coated FeO
: Cs —230.25m: JT, 20°, UN, FeO stained, tight
E 30.45-30.63m: JT,30°, UN , x4, 30-60mm
— - spaced, FeO stained, tight
I E ves
© i [— 30.68m: JT, 40°, RG , UN, 1mm FeO
% | 100 [ 100 | 83 | [—30.75m: JT, 30°, RG, UN, coated FeO
233 31 i 1 |—31.00m: JT, 40°, RG, UN, Tmm FeO
B 4 t [—31.08m: JT, 30°, FeO stained
N ]
1 j ¢ —31.35m JT, 70°, RG , UN, FeO stained
1 : —31.45m: JT, 80°, RG, UN , FeO stained
- T 31.50m - 33.00m: 10-20% water/mud loss while
1 drilling.
@ B
g 100 | 100 | 100
b ]
REMARKS: Vater Leve‘l Read‘ings:

Hole Depth (m)
28.50

Water Level (m)
1.20

17/09/2025 8:00:00 am | 28.50 | 710




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: State Highway 1, Waipu Track

BH2B_1109

. Shear Vane Serial No. 3453, calibration constant 1.47.

. Breccia classification after Morrow (1982).

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 100mm and vertical accuracy +/- 160mm.
2. Terminal/Straddle packer testing undertaken between 25 to 28.50m on 17/09/2025.

3. Geophysical profiling was undertaken on 18/09/2025, comprising optical and acoustic televiewer.

4. One vibrating wire piezometer was installed on 19/09/2025. BH2B_1109-PZ01 was installed at 34m bgl, Serial No. P250939.

5
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DateTime
17/09/2025 5:30:00 pm
18/09/2025 7:30:00 am |

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

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 5 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 15/09/2025 Logged: J. Despojo
Method: Rotary Core Wireline Easting: 1727411.78mE, Date Completed: 19/09/2025 Input: J. Despojo
Equipment: Coretech YDX1800 Northing: 6007750.50mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 264.06m (NZVD2016) |Azimuth: N/A Verified:  A. George
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_ n [ =
x 3 w =2 3 = [}
[= 1 o c _ =~ = (O] =
2lo|E I|Zo 5 c| B8 |E|E|E| 69 STRATIGRAPHY Rz
w ,’_: = ao |© MATERIAL DESCRIPTION £ a E ¥ | |a § DEFECT DESCRIPTION 4x
Slelz & ‘% 18 §| =g 1818 | & ADDITIONAL NOTES < 2
w o
o o o ES & - 2
E=28¢g Z
=3 ] [CONT] Slightly weathered, bluish grey, fine 32.10m: DB, 65°, RG, UN , clean, inferred
| GREYWACKE SANDSTONE; moderately strong. incipient JT opened up by drilling
- ]
R _ 100 | 100
T r -4
| 231 %
i g sw
1 2
o ]
g 1 33.70m: Veins or veinlets, increasing in aperture, up to 100 | 100
1 20mm.
[ 230 ¥+ b
E [——34.10m: JT, 70°, RG , PL, FeO stained
- 4 Unweathered« Ilght blueish grey with greemSh grey, 34.35m: Fault Breccia plane, inclined 70°.
- 4 GREYWACKE FAULT BRECCIA; weak to very weak,
r 1 crumbles upon handling; indistinct sheared fabric at
1 N 40-70°; mosaic packbreccia, 2-20mm clasts, sub-
1 & | angular; sandy silt matrix, 0.50-1mm thick or silty clay ECS
25 ] 2 | matrix 0.50-5mm thick, high plasticity; extremely
1220 ] closely spaced veins or veinlets, 0.50-30mm 35.32m: Fault Breccia plane, inclined 40°.
8 ] Ia:g\tLeJI:El{r%Ov[\(lhElt]e infill- pOSSIble zeolite? [GREYWACKE 35.45m - 44.55m: Logged JTs, possibly incipient
. 100 | 100 || 8 JTs opened up by drilling.
¥ ]
35.40-35.65m: JT,20%45°, RG , PL , x5, 20-120
] Unweathered, bluish grey, fine GREYWACKE - mm spacedm *
L 7 SANDSTONE; moderately strong; extremely closely -
|| 1 spaced to very closely spaced incipient joints, e 3m5-mes5’;2‘i-e°§'": JT,40%70% RG, PL , X6, 20-80
1 moderately strong to strong tensile strength; very to =
] extremely closely spaced veins or veinlets, 0.50-3mm
08 %6 aperture, white infill- possible zeolite? ves
- i [UNWEATHERED GREYWACKE]. [~ 36.05m: JT, 70°, RG , UN
1 36.15m - 37.20m: Veins or veinlets, increasing in aperture,
4 up to 30mm. ’
] E | 36 ﬂ)r’n) VN, 40°,UN , 10-30mm possible
zeolite”
i T = 36.52-36.75m: JT,50°, RG , PL, 1-2mm silt and
q 7clean ,x2,130mm spaced
[s2] B
g ] 100 | 96 | 6:
2 ]
| 227 37 37.15m: No HCl reaction.
1 uw | 37.15m: VN, 65°,PL, 5-30mm possible zeolite?
1 , X2, 30mm spaced
E —237.30m: JT, 75°-85°, RG, UN, coated silt
4 37.40m: CZ , fine to medium gravel,
_\angular.Fur‘ther crushed by handling ' ‘
- ] Unweathered, light blueish grey with greenish grey, gevgg;‘;lI'y33-a1y°s"i‘r;t:‘;fL’;gr:i'a"r“'(’j‘”erzg";:gb"e
] GREYWACKE FAULT BRECCIA; weak to moderately brecciated fabric.
1 strong, some zones disintegrate upon handling; 37.50m - 40.00m: 10% water/mud loss while
1 sheared fabric at 40-70°; mosaic packbreccia, 2- aling.
[ 206 3 40mm clasts, sub-angular; sandy silt matrix 0.50-1mm : :;57059'38-05’"1 JT.60% RG, PL, x3, 120200mm
— 1 thick; extremely closely spaced incipient joints, weak =
S ] to moderately strong tensile strength; very to 100 | 64 | sl 58.25m - 39 45m: Inforred re-mineralised
T extremely closely spaced veins or veinlets, 0.50- Generally stays intact upon handing despite
10mm aperture, white infill- possible zeolite? brecciated fabric.
- 7 [GREYWACKE FAULT ZONE]. | 38.60m: JT, 70°, RG, PL, and SL, x2, 50mm
] N 38.10m - 38.25m: Very weak; clayey silt matrix, up to 2mm spaced, intersecting,
4 % thick, disintegrates upon handling. - 38.60m - ;1;1.55?: J;r surfaces slickenslided (SL)
. 38.40m - 38.55m: Fine GREYWACKE SANDSTONE; ormineralneation®
w 225 39 moderately strong.
] ¢ [—39.35m: JT, 70°, SL, UN
- :
% B 39.45m - 39.65m: Very weak; clayey silt matrix, 0.50-2mm 100 79 [ 6
r 1 thick, disintegrates upon handling. ECS
4 39.65m - 39.85m: Inferred re-mineralised.
i Generally stays intact upon handling despite
] brecciated fabric.
REMARKS: Vater Level Readings:

Hole Depth (m)
37.50
37.50 |

Water Level (m)
1.21
10.72




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 09
Location: State Highway 1, Waipu 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: 15/09/2025 Logged: J. Despojo
Method: Rotary Core Wireline Easting: 1727411.78mE, Date Completed: 19/09/2025 Input: J. Despojo
Equipment: Coretech YDX1800 Northing: 6007750.50mN, Inclination: 90 Reviewed: F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 264.06m (NZVD2016) |Azimuth: N/A Verified:  A. George
w =
_ n [ =
x 3 w =2 3 = [}
[= 1 K o _ =~ (O] =
2|3 |E TlZo 8 g 28 |g|8|8]| 69 STRATIGRAPHY RE
w ,’_: g F ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
glh|d &a|23|o 5| 9 |o|9|g| &k ADDITIONAL NOTES )
Ols (¢ w|o w ] o Flo|x L<
(%) a (U] = (2B oy (] @
E22899 S
Fe= ] [CONT] Unweathered, light blueish grey with greenish
] grey, GREYWACKE FAULT BRECCIA; weak to cs| : 40.25-40.42m: JT, 45*60°, SL ,PL ,x6, clean,
- ] moderately strong, some zones disintegrate upon : / 10‘30?!"} spaced, possibly incipient joints opened
. . N p by driling’?
- 1 handling; sheared fabric at 40-70°; mosaic
N - packbreccia, 2-40mm clasts, sub-angular; sandy silt
1 matrix 0.50-1mm thick; extremely closely spaced ves | [—*0-60m: JT, 70% RG , PL, 2mm silt
— S ] incipient joints, weak to moderately strong tensile 100 | 100 | ko
T 1 strength; very to extremely closely spaced veins or
41 veinlets, 0.50-10mm aperture, white infill- possible ="
| 223 ] zeolite? [GREYWACKE FAULT ZONE]. L:
] N vCs
T 8 L __ % 100 | 100 | o é:ezg? -41.65m: Core bound. Drilling induced
1 41.65m: Crackle packbreccia.
o [222 *H cs| i
[5e) : . . - . I uw
le] 42.25m - 44.50m: Incipient joints, predominantly inclined 60- 100 | 6 6
T E 80°, some sub-parallel, extremely closely spaced.
L T 42.30m - 42.80m: Very weak; disintegrates upon handling. ECS
: : | 42.90m: VN, 50°,UN , 20-40mm possible
4 : zzéug:)ejzt JT,60°-70°, RG ,UN £
— 221 - - H . .55m: JT,60°%-70°, ,UN, some 30°,
B q Unweathered, bluish grey, fine GREYWACKE cs| : ~x18, closely to very closely spaced JTs, possibly
] SANDSTONE; weak to moderately strong; very : open or further opened up by drilling
] closely spaced incipient joints, weak to moderately :
— 1 strong tensile strength; possible open joints, clean
N - and rough; very closely spaced veins, up to Tmm
1 aperture, white infill- possible zeolite?
P § [UNWEATHERED GREYWACKE]. 100 | 100 || 13
T | 43.40m - 44.55m: Crumbles along incipient joints upon
handling.
~ [ 220 44 andling vCs
L End Of Hole: 44.55m
[ 219 7
[ 218
| 217 4
REMARKS: Vater Level Readings:
_ ) v ) _ DateTime Hole Depth (m) |Water Level (m)
D arminalSradtle packer tosing undenaken beeen 25 10 28.50m on 1710612035, o rocY ¥ 100mm and vertcal aceuracy I 150mm. 18109/2025 1:00:00 pm 44.50 071
. Geophysical profiling was undertaken on 18/09/2025, comprising optical and acoustic televiewer. 19/09/2025 9:00:00 am | 44.50 | 17.42

. Shear Vane Serial No. 3453, calibration constant 1.47.
. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC.

2.
3.
4. One vibrating wire piezometer was installed on 19/09/2025. BH2B_1109-PZ01 was installed at 34m bgl, Serial No. P250939.
5
6
7. Breccia classification after Morrow (1982).




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 |
Location: State Highway 1, Waipu Track

Project Reference: Aurecon WSP JV

BH2B_1109

Sheet 1 of 9

Generated with CORE-GS by Geroc - NC Alliance Template Section 2x3 - 31/01/2026 9:12:06 am

Box 01. Depth- 0.00 - 3.45m

Box 02. Depth- 3.45 - 6.00m
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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 |
Location: State Highway 1, Waipu Track

Project Reference: Aurecon WSP JV

BH2B_1109

Sheet 2 of 9

Generated with CORE-GS by Geroc - NC Alliance Template Section 2x3 - 31/01/2026 9:12:06 am

Box 03. Depth- 6.00 - 9.00m

Box 04. Depth- 9.00 - 12.00m
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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 |
Location: State Highway 1, Waipu Track

Project Reference: Aurecon WSP JV

BH2B_1109

Sheet 3 of 9

Generated with CORE-GS by Geroc - NC Alliance Template Section 2x3 - 31/01/2026 9:12:06 am

Box 05. Depth- 12.00 - 14.75m

Box 06. Depth- 14.75 - 17.20m
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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 |
Location: State Highway 1, Waipu Track

Project Reference: Aurecon WSP JV

BH2B_1109

Sheet 4 of 9

Generated with CORE-GS by Geroc - NC Alliance Template Section 2x3 - 31/01/2026 9:12:06 am

Box 07. Depth- 17.20 - 20.05m

Box 08. Depth- 20.05 - 22.65m
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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 |
Location: State Highway 1, Waipu Track

Project Reference: Aurecon WSP JV

BH2B_1109

Sheet 5 of 9

Generated with CORE-GS by Geroc - NC Alliance Template Section 2x3 - 31/01/2026 9:12:06 am

Box 09. Depth- 22.65 - 25.40m

Box 10. Depth- 25.40 - 28.00m
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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 |
Location: State Highway 1, Waipu Track

Project Reference: Aurecon WSP JV

BH2B_1109

Sheet 6 of 9

Generated with CORE-GS by Geroc - NC Alliance Template Section 2x3 - 31/01/2026 9:12:06 am

Box 11. Depth- 28.00 - 30.48m

Box 12. Depth- 30.48 - 33.00m
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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 |
Location: State Highway 1, Waipu Track

Project Reference: Aurecon WSP JV

BH2B_1109

Sheet 7 of 9

Generated with CORE-GS by Geroc - NC Alliance Template Section 2x3 - 31/01/2026 9:12:06 am

Box 13. Depth- 33.00 - 35.65m

Box 14. Depth- 35.65 m to 38.10 m 35.65 - 38.10m
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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 |
Location: State Highway 1, Waipu Track

Project Reference: Aurecon WSP JV

BH2B_1109

Sheet 8 of 9

Generated with CORE-GS by Geroc - NC Alliance Template Section 2x3 - 31/01/2026 9:12:06 am

Box 15. Depth- 38.10 m to 40.70 m 38.10 - 40.70m

Box 16. Depth- 40.70 m to 43.40 m 40.70 - 43.40m
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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 |
Location: State Highway 1, Waipu Track

Project Reference: Aurecon WSP JV

BH2B_1109

Sheet 9 of 9

Generated with CORE-GS by Geroc - NC Alliance Template Section 2x3 - 31/01/2026 9:12:06 am

Box 17. Depth- 43.40 m to 44.55 m 43.40 - 44.55m

Page 9 of 9



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1109
Photographed By: JD Date Photographed: 15/09/2025-18/09/2025

BH2B_1109_BOX001_0m-3.45m

BH2B_1109_BOX002_3.45m-6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1109
Photographed By: JD Date Photographed: 15/09/2025-18/09/2025

BH2B_1109_BOX003_6m-9m

BH2B_1109_BOX004_9m-12m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1109
Photographed By: JD Date Photographed: 15/09/2025-18/09/2025

BH2B_1109_BOX005_12m-14.75m

BH2B_1109_BOX006_14.75m-17.2m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1109
Photographed By: JD Date Photographed: 15/09/2025-18/09/2025

BH2B_1109_BOX007_17.2m-20.05m

BH2B_1109_BOX008_20.05m-22.65m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1109
Photographed By: JD Date Photographed: 15/09/2025-18/09/2025

BH2B_1109_BOX009_22.65m-25.4m

BH2B_1109_BOX010_25.4m-28m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1109
Photographed By: JD Date Photographed: 15/09/2025-18/09/2025

BH2B_1109_BOX011_28m-30.48m

BH2B_1109_BOX012_30.48m-33m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1109
Photographed By: JD Date Photographed: 15/09/2025-18/09/2025

BH2B_1109_BOX013_33m-35.65m

BH2B_1109_BOX014 35.65m-38.1m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1109
Photographed By: JD Date Photographed: 15/09/2025-18/09/2025

BH2B_1109 BOX015_38.1m-40.7m

BH2B_1109_BOX016_40.7m-43.4m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B 1109
Photographed By: JD Date Photographed: 15/09/2025-18/09/2025

BH2B_1109 BOX017_43.4m-44.5m



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

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

BH2B_1110

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 28/10/2025 Logged: J.Despojo/K.Rozmus
Method: Rotary Core Wireline Easting: 1727453.99mE, Date Completed: 05/11/2025 Input: J.Despojo/K.Rozmus
Equipment: Coretech YDX1800 Northing: 6007194.11mN, Inclination: 90 Reviewed: R. van Dam
Contractor:  Drill Force NZ Ltd Ground level: 252.64m (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 E ¥ | |a é DEFECT DESCRIPTION 4x
| al29 sl =29 |e1819 | & ADDITIONAL NOTES z9
Ols (¢ w|o w < =~ o
° [=] ° = 2 @ ol 2}
E22899 £
CLAY with some silt; yellowish orange, mottled white.
r Soft; moist; high plasticity. [RESIDUALLY RS
h WEATHERED GREYWACKE]. ~ deee
SILT with some clay; brownish orange, mottled dark
252 brown and white. Very stiff; moist; low plasticity; relict 05m SV
- rock mass fabric preserved, with weathered FeO and 125}6% EF)’
F MnO cementation along relict defect surfaces @ ltoof - | -
[COMPLETELY WEATHERED GREYWACKE].
1]
1m SV
L FIELD SV
134/30kPa
- 251 SILT with minor clay; reddish orange, mottled white, ;Iglr_'E)SS\(/
=0 light brownish orange and dark brown. Stiff; moist; 10327ka | 100 | - | -
2] relict rock mass fabric preserved, with weathered FeO 15m SPT
) and MnO cementation. 1, 1/:\12—1é2 1
m 1.95m - 2.05m: CORE LOSS (100mm) inferred disturbed by -
L SPT and washed out.
2.05m - 3.00m: Clayey SILT; high plasticity.
[s2]
e} of - | -
I
| 250
3]
3.00m: Hard. cw 3msv
= F BH SV
Y >210kPa | 100 | - | -
@ 3mSPT
- 1,102,1,1,2
3.45m - 3.65m: CORE LOSS (200mm) inferred disturbed by N=6
| 249 SPT and washed out.
[s2]
o
g 4_| g s1f| - | -
~ — 45m SPT
- | 248 1,2//T 1,22
o N=6 100 - -
%
- 5 ]
5.00m - 5.82m: Breaks down to a silt with finger pressure;
8 r light orange, inferred bleached from hydrothermal alteration.
g 100 - | -
5.50m - 6.00m: 10% water/mud loss while drilling
| 247
[s2]
g 61| - | -
5.82-6.0m CORE LOSS (180mm) inferred wash out of
6 A
\ eXtremely weak material. e 6m SPT 6.00m - 7.50m: 20% water/mud loss while drilling
= F 1,101,223
o N=8 100 | - -
7
6.45m - 7.95m: Some fine sand. cw
| 246
[s2]
g 00| - | -
I
o 7
7.0-7.18m CORE LOSS (180mm) inferred wash out of
o [ , very weak material.
(¢ L 67 - -
I
1 R . gt 7.50m - 9.00m: 10% /mud loss while drili
_ [ 245 7.50m - 9.45m: Stiff. cw 2171.';;; §P2T4 m m water/mud loss while drilling
o N= 10 88 - -
)
REMARKS: Vater Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 44mm and vertical accuracy +/- 81mm.
2. Falling/rising head testing undertaken with data logger at borehole depth 16.85m on 31/10/2025 to 02/10/2025. Second Falling/rising head testing

undertaken with data logger at borehole depth 27.0m on 03/11/2025.

3. Geophysical profiling was undertaken on 04/11/2025, comprising optical and acoustic televiewer.
4. One vibrating wire piezometer was installed on 05/11/2025. BH2B_1110_PZ01 was installed at 42m bgl, Serial No. P252864.
5. Shear Vane Serial No. 3151, calibration constant 1.501.

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

DateTime
28/10/2025 5:00:00 pm
29/10/2025 7:30:00 am

Hole Depth (m) |Water Level (m)
3.45 0.00
| 3.45 | 0.90




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: State Highway 1, Waipu Track

BH2B_1110

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 28/10/2025 Logged: J.Despojo/K.Rozmus
Method: Rotary Core Wireline Easting: 1727453.99mE, Date Completed: 05/11/2025 Input: J.Despojo/K.Rozmus
Equipment: Coretech YDX1800 Northing: 6007194.11mN, Inclination: 90 Reviewed: R. van Dam
Contractor:  Drill Force NZ Ltd Ground level: 252.64m (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 ,’_: = 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 £
".‘ 7.95m - 9.00m: Mottled dark reddish orange. ."
P i [CONT] SILT with minor clay; reddish orange, mottled T .
I white, light brownish orange and dark brown. Stiff;
moist; relict rock mass fabric preserved, with
A ™ T weathered FeO and MnO cementation.
3 cw 100 - | -
I
9_]
9m SPT 9.00m - 10.50m: 30% water/mud loss while
= T 2,312,233 drilling
o N=10 93 - -
%
T 9.45-9.80m CORE LOSS (350mm) inferred disturbed
- 243 by SPT and washed out.
e} 6 | - | -
I
cw
10, x
2 | 10.0-10.50m CORE LOSS (500mm) run washed out
o [ and not recovered.
€] 0 - -
I
~ 10.5m SPT 10.50m - 11.50m: 20% water/mud loss while
242 1,3/1,1,2,1 drilling
5 N=5 00| - | -
%)
" 10.95m - 11.05m: CORE LOSS (100mm) inferred disturbed cw
by SPT and washed out. 11.05m - 11.50m: light orange zones possible
o I bleached/altered zones
g s1f| - | -
I
241 11.50-11.65m CORE LOSS (150mm) inferred washed 11.60m - 12.00m: 10% water/mud loss while
o [ 1 out. H 9
g ! ! o - | -
T cw
12 )
Highly weathered, light yellowish brown speckled dark , 12m ST ;ﬁ"?r?;‘ - 13.00m: 20% water/mud loss while
I B brown, orange, and black, fine GREYWACKE wl NZZ 12 4 100 | - R
»n SANDSTONE; extremely weak; highly fractured;
joints, typically 1-3mm of FeO and MnO
cementation/infill. (SILT, some sand, minor clay. Stiff
o |.240 to hard, moist, low plasticity on remolding with water;
g sand, fine). [HIGHLY WEATHERED GREYWACKE]. 2| - | -
- 13_| 12.45-12.60m CORE LOSS (150mm) inferred . '
[ disturbed by SPT and washed out. ;ﬁutl)r(])gm - 13.50m: 30% water/mud loss while
3 9 [ 9o ff -
I
© 13.5m SPT 13.50m - 14.50m: 20% water/mud loss while
| 239 3,3//4, 4,4 4 drilling
I N=16 100 | - -
%
T 14_| T
2
w F
g ot ff o1 |f -
T HW
14.50m - 15.00m: Zone of increased MnO staining. 14.50m - 16.50m: 10% water/mud loss while
| 238 drilling
& 100 | 100 | -
I
15_|
15m SPT
-k 4,7//8,8, 11,
a 1" 100 | - -
) N=38
© 15.45m - 15.55m: CORE LOSS (100mm) inferred disturbed
© | 237 by SPT and washed out.
g 81| 82|| -
I
I 15.90m - 16.00m: disintegrated upon removal
REMARKS: Vater Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 44mm and vertical accuracy +/- 81mm.
2. Falling/rising head testing undertaken with data logger at borehole depth 16.85m on 31/10/2025 to 02/10/2025. Second Falling/rising head testing

undertaken with data logger at borehole depth 27.0m on 03/11/2025.

3. Geophysical profiling was undertaken on 04/11/2025, comprising optical and acoustic televiewer.
4. One vibrating wire piezometer was installed on 05/11/2025. BH2B_1110_PZ01 was installed at 42m bgl, Serial No. P252864.
5. Shear Vane Serial No. 3151, calibration constant 1.501.

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

DateTime

Hole Depth (m) |Water Level (m)




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

Client:
Project:
Location: State Highway 1, Waipu Track

New Zealand Transport Agency

Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1110

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

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 3 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 28/10/2025 Logged: J.Despojo/K.Rozmus
Method: Rotary Core Wireline Easting: 1727453.99mE, Date Completed: 05/11/2025 Input: J.Despojo/K.Rozmus
Equipment: Coretech YDX1800 Northing: 6007194.11mN, Inclination: 90 Reviewed: R. van Dam
Contractor:  Drill Force NZ Ltd Ground level: 252.64m (NZVD2016) [Azimuth: N/A Verified:  A. George

w =
[ 4
= = Elo u o| =i 20 o4
o2 £l [a) £ nn s|lzslz| F Ea
m| O é I|To |0 s ww R[] o 9 STRATIGRAPHY <
w|E 4 F g0 |© MATERIAL DESCRIPTION £ a E | |a é DEFECT DESCRIPTION X
Slelz & ‘% 18 §| =g 1818 | & ADDITIONAL NOTES < 2
w o
o o o ES & 0o nn 2
E=238¢§ z
Highly weathered, light yellowish brown speckled dark from catcher
o [ brown, orange, and black, fine GREYWACKE
g SANDSTONE; extremely weak; highly fractured; U || 1 |
joints, typically 1-3mm of FeO and MnO
— 1 cementation/infill. (SILT, some sand, minor clay. Stiff 16.5m SPT 16.50m - 17.50m: 20% water/mud loss while
= | 236 to hardl, moist, low plasticity on remolding with water; 6,8/112, 16, 22 drilling
% sand, fine). for 75;8," N= |00 - | -
+
I 16.10m: Intact rock material grades to very weak.
© 17 16.88m - 17.00m: CORE LOSS (125mm) inferred disturbed ) ) )
ol by solid cone SPT and washed out. 17.00m - 17.15m: inferred disturbed by solid cone
[¢] 80| sof| -
I
17.40m - 17.50m: disintegrated upon removal of
| catcher
| 235 17.50m - 19.00m: 30% water/mud loss while
[se) drilling
<] 9 || 9o ff -
I
18_|
18.00m - 18.39m: Solid cone SPT, no recovery (385mm). 18m SPT
o F 4,9//14,14, 18,
0 - -
n 4
N= 50
« 234
<] 100 [ 100 | -
I
19_]
19.00m - 20.45m: 40% water/mud loss while
- drilling
[se)
¢] 90 || 9o ff -
I T
o HW
E 19.40m - 20.30m: Inferred weathered Fault/Crush
19.50m - 19.95m: Solid cone SPT, no recovery (450mm). 19.5m SPT Zone
| 233 3,41/5,5,6,6
(6] N=22 R R
~|® 0
20 19.95m - 20.30m: Recovered as a fine to coarse gravel with
o |k minor sand and silt, slightly plastic.
g 100 [ 100 | -
I
20.45m - 21.00m: 50% water/mud loss while
232 drilling
©
<] 100 [ 100 | -
I
— 21_
21.00m - 21.31m: Solid cone SPT, no recovery (310mm). 21m SPT 21.00m - 23.90m: 60% water/mud loss while
ar 3,6/16,22,10 | o | - | - drilling
* for 75mmN =
1 50+
| | 231
@
<] 100 [ 100 | -
T 22_|
0 Of 539 22.50m - 22.63m: Solid cone SPT, no recovery (130mm). 22.5m SPT 0 - -
il 7,43
for 55mm N = 22.75-22.80m: JT,60°, SM, UN, FeO and MnO
®© Moderately weathered, light brownish orange, fine 50+ i [ stained , x2
GREYWACKE SANDSTONE. Weak; extremely |_-22.92:22.95m: JT, 70° RG , UN, FeO and MnO
23 - .. . . stained , X3, intersecting
— closely spaced incipient joints with moderate tensile
L strength; very closely spaced to widely spaced joints, : _2?-_15:12 JT, 80°, SM, UN,, FeO and MnO
™ . . staine
g z undulating rough with 1-3mm FeQ and MnO - 83(| 83|| o 23.25m: JT, 80°, SM , PL , FeO and MnO stained
T = | cementation [MODERATELY WEATHERED up to 5mm into joint wall
GREYWACKE]. ECS
| 229 23.10m - 23.68m: Recovered as a fine to coarse gravel,
angular; unable to be crushed with finger pressure.
23.68m - 23.90m: CORE LOSS (220mm) assumed core
Fo o o bound preventing fractured material entering the barrell. P 3 - - i
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 +/- 44mm and vertical accuracy +/- 81mm. AR
b. Falling/rising head testing undertaken with data logger at borehole depth 16.85m on 31/10/2025 to 02/10/2025. Second Falling/rising head testing 29/10/2025 5:15:00 pm 16.88 4.53
lundertaken with data logger at borehole depth 27.0m on 03/11/2025. 30/10/2025 7:30:00 am | 16.88 | 463
3. Geophysical profiling was undertaken on 04/11/2025, comprising optical and acoustic televiewer.
4. One vibrating wire piezometer was installed on 05/11/2025. BH2B_1110_PZ01 was installed at 42m bgl, Serial No. P252864. 30/10/2025 5:30:00 pm | 23.90 | 3.20
5. Shear Vane Serial No. 3151, calibration constant 1.501. 31/10/2025 7:30:00 am | 23.90 | 11.85




Project Office

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills

Location: State Highway 1, Waipu Track

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

BH2B_1110

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 4 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 28/10/2025 Logged: J.Despojo/K.Rozmus
Method: Rotary Core Wireline Easting: 1727453.99mE, Date Completed: 05/11/2025 Input: J.Despojo/K.Rozmus
Equipment: Coretech YDX1800 Northing: 6007194.11mN, Inclination: 90 Reviewed: R. van Dam
Contractor:  Drill Force NZ Ltd Ground level: 252.64m (NZVD2016) [Azimuth: N/A Verified:  A. George

w =
[ 4
Xlal= E [$) E 2 2 ~| 2o 94
2lo|E IlZo |6 5| 88 [E(2[E] 89 STRATIGRAPHY RZ
w|E 4 F g0 |© MATERIAL DESCRIPTION £ a '5 ¥ |a é DEFECT DESCRIPTION X
glh|d &a|23|o 5| 9 |o|9|g| &k ADDITIONAL NOTES 29
Ols | w|o w ] <o -|lw|x =
o o (G} 2| o2 @
w 02 pnn z
E=238¢§ z
© 0O E o 3|23.90-24.0m CORE LOSS (100mm) run inferred ~ |ceeeec 24m SPT 01 - S .
L ashed out 35,15 Z4v99m - 24.85m: 70% water/mud loss while
w . for 10mm N = cs| drilling
Slightly to moderately weathered, light grey and dark 50+
3 bluish grey, stained light and dark brown, fine 100 | 78] || 13 VoS 24.44m: JT, 80°, RG , PL, FeO stained
T 228 7] GREYWACKE SANDSTONE. Moderately strong to :>§3- ggi-g:mi JC; 50°, RG, z'-v F?O St‘aif‘eg_
L . . . e M . 70-24.8om: ,recovered as: fine to medium
strong; Highly fractured rock mass, Jomtsl are closely csl : GRAVEL with some sand and sit: dark grey.
spaced, moderately to steeply inclined with 1-2mm ECS Saturated, gap graded; gravel angular; sand, fine
] FeO cementation on surfaces, staining penetrates 2- to coarse.
25_| 10 mm into joint wall; Incipient fractures have fCo
o L moderate to strong tensile strength, typically infilled CS
g with 1-2 mm of hard white mineral. Core breaks along 100 fj 12 f -
discrete fractures under single blow of the hammer.
[SLIGHTLY TO MODERATELY WEATHERED VES
o [ N GREYWACKE].
227 24.00m - 24.09m: Solid cone SPT, no recovery (85mm). oSl . X
- 25.80-26.60m: CZ , recovered as silty medium to
= coarse GRAVEL, with some fine to coarse sand.
fse) Disintegrates when handled.
G % 100 | 88|l - ECS
I _|
r VoS | 26.20m: JT, 30°, SM, UN, FeO and MnO
stained
ECS
— s
T ECS
« L226
[¢] 80|23 | -
T SW - MW| CcS
26.90-27.20m: CZ , recovered as fine to coarse
27 GRAVEL, some silt; disintegrates on handling.
ECS
27.20m - 27.60m: Zone of increased fracturing, multiple .
defects in multiple orientations, dominant fabric, closely [——27.33m: JT, 30%, SM, UN,, fine gravel
i spaced, sleeply dipping joints, undulating, FeO coating < 1
225 mm. 27.60-27.91m: FZ, 42°, SM, UN , firm silt and
ST 27.60m - 27.90m: Fault Gauge: recovered as: Sandy SILT 100 soll - crushed rock infill
B with some gravel; grey with orangey brown. Firm, wet, low
plasticity; sand, fine to coarse; gravel fine to medium, VCS
28_| 5 angular.
o
| =
|—28.25m: JT, 45, SM , UN, FeO stained
e 28.30m - 28.40m: Disturbed during removal of
— core catcher
28.66-28.88m: CZ , recovered as a gravelly SILT
| 224 with some sand and clay; light grey. Soft,
saturated, low plasticity; gravel, fine to medium,
ECS angular; sand, fine to coarse.
g 00 | 90
g 29| 1 9 -
29.40m - 29.50m: Disturbed during removal of
203 29.50m - 30.00m: Crackle breccia grading into mosaic core catcher
- - breccia; silt matrix confined to the seams.
Slightly weathered, dark bluish grey, fine
g %0 GREYWACKE SANDSTONE. Strong; breacciated Al 74 30.00-30.27m: CZ , recovered as; Silty fine to
I 1 and sheared fabric common throughout the core; 8 ) coarse GRAVEL; light grey. Saturated, well
L closely spaced joints, sub-horizontal to sub-vertical, graded; gravel, angular
FeO staining and white mineral coatings on defect
surfaces [SLIGHTLY WEATHERED GREYWACKE]. ECS
| 30.27m - 30.45m: CORE LOSS (180mm).
| 222
sw M
= 30.90-31.30m: CZ , recovered as; Fine to coarse
™ B GRAVEL, some silt; dark grey. Salurated‘, well
g 31_] 100 | 90 - ECS graded; gravel, angular; silt, slightly plastic.
[ 221
@
[¢] 100 | 100 | -
I
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 +/- 44mm and vertical accuracy +/- 81mm. AR
b. Falling/rising head testing undertaken with data logger at borehole depth 16.85m on 31/10/2025 to 02/10/2025. Second Falling/rising head testing 31/10/2025 3:15:00 pm 27.00 0.10
undertaken with data logger at borehole depth 27.0m on 03/11/2025. 3/11/2025 10:37:00 am | 27.00 | 17.67

3. Geophysical profiling was undertaken on 04/11/2025, comprising optical and acoustic televiewer.
4. One vibrating wire piezometer was installed on 05/11/2025. BH2B_1110_PZ01 was installed at 42m bgl, Serial No. P252864.
5. Shear Vane Serial No. 3151, calibration constant 1.501.

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 1 o

Location: State Highway 1, Waipu Track

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: 28/10/2025 Logged: J.Despojo/K.Rozmus
Method: Rotary Core Wireline Easting: 1727453.99mE, Date Completed: 05/11/2025 Input: J.Despojo/K.Rozmus
Equipment: Coretech YDX1800 Northing: 6007194.11mN, Inclination: 90 Reviewed: R. van Dam
Contractor:  Drill Force NZ Ltd Ground level: 252.64m (NZVD2016) [Azimuth: N/A Verified:  A. George

w =
_ n [ =
x 3 w =2 3 = [}
= ) [£] < == Q =
2lo|E I|Zo 5 c| B8 |E|E|E| 69 STRATIGRAPHY Rz
w|E 4 F g0 |© MATERIAL DESCRIPTION £ a E | |a é DEFECT DESCRIPTION X
glh|d &a|23|o 5| 9 |o|9|g| &k ADDITIONAL NOTES 29
Ols (¢ w|o w (] <o -|lw|x =
o a o 2| o o 2@
E22888 S
] [CONT] Slightly weathered, dark bluish grey, fine
= M ] GREYWACKE SANDSTONE. Strong; breacciated
] and sheared fabric common throughout the core;
— 1 closely spaced joints, sub-horizontal to sub-vertical,
g = FeO staining and white mineral coatings on defect 100 [ 100 | -
| 220 1 surfaces [SLIGHTLY WEATHERED GREYWACKE].
: 32.30m - 44.00m: Matrix supported BRECCIA; Silt matrix § o
(low plasticity) with fine to medium, angular to sub-rounded 32.80m: JT, 627, SM., UN,
33 ] gravel clasts.
g —233.40m: JT, 50°, RG, PL, FeO stained
ool - [—233.50m: JT, 65°, RG , PL, FeO stained
[¢] 100 | 100 | -
I | 219 1
o 1 i |—33.80m: JT, 65°, RG , UN , FeO stained
34 |—34.00m: JT, 65°, RG , PL, FeO stained
| 218
o ]
[¢] 1 100 | 93| -
T 35_|
r 1 35.20-35.40m: JT, 65°, RG , PL, white mineral
|| 1 7coaling ,x3
[217 A
36_- 2
] g sw
B 1 36.20-36.70m: SZ,65°, RG, UN, 3-5mm
cemented green minerals , x3
@ 4
[¢] 93 | 87| -
I i
o
= | 216 1
37|
- 1 . 37.20-37.50m: CZ , no disenable fabric,
— 4 37.10m - 37.20m: CORE LOSS (100mm). overed as; Silty fine to coarse GRAVEL; light
[se) 4 /grey: gravel, angular.
[¢] 100 | o -
I ]
| 215 1
— O -
% 38_| 37.90m: Slight green discoloration on joint surfaces, 100 | 771 -
1 dominant joints are parallel, closely spaced, steeply dipping.
w L214 A
[¢] 1 100 | 100 | -
I -4
3 39_]
B : 39.25-39.35m: CZ , no disenable fabric,
overed as fine to medium GRAVEL, with some
1 /sand and silt; gravel angular, sand fine to coarse.
- ]
g = ed | 5 -
213 A
1 39.66-40.0m CORE LOSS (340mm).
REMARKS: Vater Le\‘le‘l Readings:
DateTime Hole Depth (m) |Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 44mm and vertical accuracy +/- 81mm. ha.
b. Falling/rising head testing undertaken with data logger at borehole depth 16.85m on 31/10/2025 to 02/10/2025. Second Falling/rising head testing 3/11/2025 6:03:00 pm 39.99 3.12
lundertaken with data logger at borehole depth 27.0m on 03/11/2025. 4/11/2025 9:00:00 am | 39.99 | 28.30

3. Geophysical profiling was undertaken on 04/11/2025, comprising optical and acoustic televiewer.

4. One vibrating wire piezometer was installed on 05/11/2025. BH2B_1110_PZ01 was installed at 42m bgl, Serial No. P252864.
5. Shear Vane Serial No. 3151, calibration constant 1.501.

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 1 o
Location: State Highway 1, Waipu Track -

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: 28/10/2025 Logged: J.Despojo/K.Rozmus
Method: Rotary Core Wireline Easting: 1727453.99mE, Date Completed: 05/11/2025 Input: J.Despojo/K.Rozmus
Equipment: Coretech YDX1800 Northing: 6007194.11mN, Inclination: 90 Reviewed: R. van Dam
Contractor:  Drill Force NZ Ltd Ground level: 252.64m (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
S5lYlz & % - 2 5| =29 |2[(3|8| & ADDITIONAL NOTES =3
° al|® |o =| 3F o, o
E22899 £
] Slightly weathered, dark grey, fine GREYWACKE ves |
o [ ] SANDSTONE. Strong; breacciated and sheared
g ] fabric, clasts 10-35mm in size, angular; matrix sandy 100 { 80} f - =5
<
- 1 silt, low plasticity. Core crumbles on handling to a fine
— N to coarse gravel.
212 A vCs |
— ECS
3 “ 100 | 85| -
T -4
1 41.40m - 41.50m: Disturbed during removal of
| T core catcher
| 211 1
[se) B
(¢ 100 | 100 -
b ]
. 42_- § sw VCS ﬁ;ég()cn;t;ﬁ;mm: Disturbed during removal of U
3 - 100 | 90
I [210 A )
43|
r 43.10m: Clast size grades to 10 - 50 mm diameter. ECS
1 vCs
BE T 100 | 100 | - ECS
I | 209 1 VeS|
© ]
1 ECS
44 1
] End Of Hole: 44.00m
| 208 1
4]
207 A
46
| 206 A
47_]
| 205 1
REMARKS: Vater Level Readings:

DateTime
5/11/2025 9:00:00 am

Hole Depth (m)
44.00

Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 44mm and vertical accuracy +/- 81mm.
2. Falling/rising head testing undertaken with data logger at borehole depth 16.85m on 31/10/2025 to 02/10/2025. Second Falling/rising head testing 26.24
undertaken with data logger at borehole depth 27.0m on 03/11/2025.

3. Geophysical profiling was undertaken on 04/11/2025, comprising optical and acoustic televiewer.

4. One vibrating wire piezometer was installed on 05/11/2025. BH2B_1110_PZ01 was installed at 42m bgl, Serial No. P252864.

5. Shear Vane Serial No. 3151, calibration constant 1.501.

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




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1110
Photographed By: JD, KR Date Photographed: 28/10/2025-03/11/2025

BH2B_1110_BOX001_0m-3m

BH2B_1110_BOX002_3m-6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1110
Photographed By: JD, KR Date Photographed: 28/10/2025-03/11/2025

BH2B_1110_BOX003_6m-9m

BH2B_1110_BOX004_9m-12m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1110
Photographed By: JD, KR Date Photographed: 28/10/2025-03/11/2025

BH2B_1110_BOX005_12m-15m

BH2B_1110_BOX006_15m-18m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1110
Photographed By: JD, KR Date Photographed: 28/10/2025-03/11/2025

BH2B_1110_BOX007_18m-21.56m

BH2B_1110_BOX008_21.56m-24.09m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1110
Photographed By: JD, KR Date Photographed: 28/10/2025-03/11/2025

BH2B_1110_BOX009_24.09m-27m

BH2B_1110_BOX010_27m-29.67m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1110
Photographed By: JD, KR Date Photographed: 28/10/2025-03/11/2025

BH2B_1110_BOX011_29.67m-32.39m

BH2B_1110_BOX012_32.39m-35.24m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1110
Photographed By: JD, KR Date Photographed: 28/10/2025-03/11/2025

BH2B_1110_BOX013_35.24m-37.9m

BH2B_1110_BOX014 37.9m-40.72m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1110
Photographed By: JD, KR Date Photographed: 28/10/2025-03/11/2025

BH2B_1110_BOX015_40.72m-43.46m

BH2B_1110 BOX016_43.46m-44m



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

Client: New Zealand Transport Agency
NZTRANS O Roads of National
— Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 1 1
Project Offce Location: State Highway 1, Waipu - TRACK (Zentral Estate)
Project Reference: Aurecon WSP JV

Sheet 1 of 12

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 22/09/2025 Logged: M. Crighton
Method: Rotary Core Wireline Easting: 1727579.40 Date completed: 02/10/2025 Input: XI l rrn%
Equipment: Rig 5 YDX1800 Northing: 6007397.39 Inclination: Reviewed: u tﬂln
Contractor:  Drill Force NZ Ltd Ground level: 287.46m (NZVD2016) | Azimuth: Verified: R.ltgegrge
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S2S0654
- I | 0.00m: CLAY with minor silt and sand; orange brown with red
- I streaks. Moist, hard, low plasticity; sand is fine to medium
- e [RESIDUALLY WEATHERED GREYWACKE].
287 [— o 0.5m: ISHSV
r 14— - 196/44 kPa
L RS
<
Tr 4
B 1= — | 1m: ISHSV
B i E— EE 220 kPa
r =
- . T 1.30m: Fine to medium SAND with minor silt, reddish brown
286 llccoc with grey streaks. Moist, tightly packed, well graded. Relict 1.5m: ISHSV
L I rock fabric, weak tensile strength [COMPLETELY 2'20mk'Pa
- 1---- WEATHERED GREYWACKE]. 1.5m: SPT
% L et 1.40m: ...with trace gravel; angular to sub-angular, extremely [Cw/| 1,3/
L i o weak, highly weathered, Greywacke sandstone. ;4\1151% 5
_j 5]
L ] . o
L 1 2.20m: Highly weathered, brownish grey, fine to coarse 2;28:“:;:-"' 45°, Un, Ro, >2mm, Sn FeO, sandy
o [ GREYWACKE SANDSTONE. Extremely weak, highly 9
G 285 fractured, closely to very closely spaced, 20° to sub-vertical, .
T 10 planar to undulating, tight to very narrow joints. Iron staining 2.50m: JT, 20°, PI, Ro, 2mm, Sn FeO
L 550 & along joints, weak incipient joints (Sandy fine to coarse
| L jlo oo c GRAVEL; angular to sub-angular, extremely weak,
L 10000 Greywacke sandstone). [HIGHLY WEATHERED
L 1. .4« GREYWACKE]
— 3—{eae 3m: SPT
r i 2,2/l
ET | 3,3,4,5
St 1 N=15
284 T 3.50-3.60m: JT set x2, 30°, PI, Ro, 2mm, Sn
I E g HW FeO
- Jeee = [3.60-4.00m: ...Persistent 70° - sub-vertical incipient joints. Very
o IR weak with moderately strong incipient joints.
S o 3.90-4.00m: ...Soft white infill - possibly zeolite.
|
i 4000 4.15m: ...10 - 30mm of weathering penetration. 4.15m: JT, 65°, PI, Ro, 1mm, Sn FeO
o - ] 4.35m: JT, 7° PI, Ro, 2mm, Sn FeO
1283 4.5m: SPT
i 1,2/
Er ] 2,3,3,3
St 1 N=11
B - 4.95m: Moderately weathered, greyish brown, fine to coarse
4 GREYWACKE SANDSTONE. Very weak, highly fractured, 5.10m: JT, sub-horizontal, PIl, Ro, Tmm, Sn
i R closely to very closely spaced, 20° to sub-vertical, planar to FeO
B R undulating, tight to very narrow joints. Iron staining along 5.20m: JT, 70°, PI, Ro, 1mm, Sn FeO
1) o joints, moderately strong incipient joints. [MODERATELY
g = Sl WEATHERED GREYWACKE]
B B RIS 5.45-6.00m: ...up to 5 mm of weathering penetration. Becomes
I 1.0 .. pinkish greyish brown. 5.70-5.90m: JT set x3, 70°, PI, Ro, Tmm, Sn
i R FeO
B 6 6m: SPT
r i 1,2/
ET | 3,3,3,5
St 1 N=14
=
1281 a Mw
I | 2
- : e 6.70-7.00m: ...Persistent sub - vertical incipient joints with up
o [ Bl oo ¢ to 30 mm of weathering penetration.
® % j L 7.00m: JT, 35°, PI-Un, Ro, 2mm, Sn FeO
- 1 7.35m: JT, 45°, Un, Ro, Sn FeO
1280 7.5m: SPT
r i 2,411
=T i 53,56
- Bloooc 7.95-8.75m: ...up to 2 mm of weathering penetration along all
.ﬂ,_Le-,f QOS¢ incipient joints.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 90mm. DateTime Hole Depth  Water Level
2. Two vibrating wire piezometers were installed on 02/10/2025. BH2B_1111_PZ01 was installed at 38.5m bgl, Serial No. P250953. BH2B_1111_PZ02  [2025-09-23 16:21  18.00m 4.11mbgl
- - 2025-09-24 08:22  18.00m 14.13mbgl
was installed at 81m bgl, Serial No. P252808. 5025-09-24 1422 28.50m 0.90mbg
3. Geophysical profiling was undertaken on 02/10/2025, comprising optical and acoustic televiewer. 2025-09-25 06:23  28.50m 0.40mbgl
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation. 2025-09-2517:23  43.50m 2.10mbgl
2025-09-26 06:24  43.50m 13.30mbgl
. o 2025-09-26 16:24  51.00m 1.10mbgl
Shear Vane (ISHSV) Serial No. 3303, calibration constant 1.569. 2025-09-29 06:25  51.00m 18.69mbgl




w2 paaseon Client: New Zealand Transport Agency
“ o e Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 1 1
Project Offce Location: State Highway 1, Waipu - TRACK (Zentral Estate)
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOJeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 2 of 12
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 22/09/2025 Logged: M. Crighton
Method: Rotary Core Wireline Easting: 1727579.40 Date completed: 02/10/2025 Input: XI ri rrn%
Equipment: Rig 5 YDX1800 Northing: 6007397.39 Inclination: 90° Reviewed: u rﬂm
Contractor:  Drill Force NZ Ltd Ground level: 287.46m (NZVD2016) | Azimuth: N/A Verified: R.ltgegrge
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[&] o D 1o N~ 2]
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S2S0654
- L i
©| T 29 100 | 86 () 86 8.50-8.70m: JT set x2, 70°, PI, Ro, 1mm, Sn
i 1 FeO
B 9— 9m: SPT —
r i 2,2/l
| 1 N 100
@» [ i N=18
1278 g
| % 9.45-9.80m: ...dominant incipient joint angle of 70°. Mw
8 - 10; 9.90m: ...up to 20 mm of weathering penetration. 100 | 100 | 86
|
i R 10.20m: JT, 60°, PI-St, Ro, Tmm, Sn FeO
< —177 10.5m: SPT
i 2,2/l
£l 1 N 100
B[ i N=18
i 11— 10.95m: No Recovery (705mm).
I 1 0

(52}

g 276

Tl

= | 11.70m: Moderately weathered, greyish brown, fine to coarse

- | GREYWACKE SANDSTONE. Very weak, highly fractured, 100 | 100 | 100 11.85m: JT, 45°, PI-St, Ro, 1mm, Sn FeO
- closely to very closely spaced, 20° to sub-vertical, planar to 12m: SPT

- undulating, tight to very narrow joints. Iron staining along 3 Z}}

- joints, moderately strong incipient joints. 6.6,7,10

a ] N =29 100

@ i

275 12.45m: ...iron staining along moderately strong incipient
i E joints, dominant angle of 70°.

8 1 100 | 100 | 100 12.70m: JT, 45°, PI-Un, Ro, 1mm, Sn FeO

Ir i

gl |

2 1 100 100 | 100 13.30m: JT, 15°, Un-St, Ro, 2mm, Sn FeO
0 |—27 13.5m: SPT

I | 2,3/

= b ] 5,7,11,16

w [ i s N=39 100
L 1 % MW
B 14— 13.95m: ...Incipient joints dominated by 45°, with up to 15mm

- : R of weathering penetration. 14.10-14.45m: JT set x3, 45°, PI, Ro, 2mm, Sn

gt i 100 | 91 || 76 FeO
1 14.35m: JT, 30°, PI, Ro, 1mm, Sn FeO
273
i 14.55-14.80m: JT set x2, sub-horizontal - 10°,

o I | St, Ro, 1mm, Sn FeO

gt 100 | 100 | 100

T i

- 1 X 14.95m: JT, 80° - sub-vertical, Un, Ro, >2mm,
- 15 i 15.00m: ...Moderately strong. ;?E'I/SPT Sn FeO
=r i 11, 11, 16, 12
% + for 55mm 70
b N =50+
© 272 15.43m: ...Strong incipient joints.
ST i 15.75-15.90m: ...Fracture Zone; extremely closely spaced, | @l 15.63m: JT, 75°, PI-Un, Ro, 2mm, Sn FeO, soft
T+ | fragmented, undulating, to stepped, rough joints with iron Wwhite '”ﬁ" - pososnble zeolite(?)
+ | staining on joint faces. Weak incipient joints with heavy 15.65m: JT, 45°, PI-Un, Ro, 1mm, Sn FeO
- weathering penetration.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 90mm. DateTime Hole Depth  Water Level
2. Two vibrating wire piezometers were installed on 02/10/2025. BH2B_1111_PZ01 was installed at 38.5m bgl, Serial No. P250953. BH2B_1111_PZ02  [2025-09-29 18:25  63.00m 0.60mbg
- - 2025-09-30 07:26  63.00m 11.28mbgl
was installed at 81m bgl, Serial No. P252808. 5025-09-30 17:00 79.50m 1.43mbg!
3. Geophysical profiling was undertaken on 02/10/2025, comprising optical and acoustic televiewer. 9025-10-01 08:00 79.50m 2'2_11mbg|
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation. 2025-10-01 17:00 90.00m 1.30mbgl
2025-10-0207:30  90.00m 20.80mbgl
Shear Vane (ISHSV) Serial No. 3303, calibration constant 1.569.
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o I : e 16.15m: JT, 70°, PI, Ro, 2mm, Sn FeO
g - 1.0 16.20-16.60m: ...Partially brecciated, strong incipient joints. 100 | 70 | 7 16.17m: JT, 35°, St, Ro, 2mm, Sn FeO
H ] 16.30m: JT, 70°, PI, Ro, 1mm, Sn FeO
271 n 16.5m: SPTC 16.45m: JT, 25°, St, Ro, 1mm, Sn FeO
er ] 11, 23//
o i 26, 24 for 0
L* 60mm
L b N =50+
© B 17— R . Lo .
- I 17.00m: ...Dominant incipient joint angles are sub-horizontal to
- qeee- 45°. Orthogonally jointed with weathering penetration up to
+ I 10mm.
o | 500
a 100 | 93 || 93
T 270
- : L 17.60-17.80m: ...Weathering penetration causing weathering 17.60m: JT, 45°, P, Ro, 2mm, Sn FeO
i ploooc halos. 17.80m: JT, sub-horizontal - 10°, Un-St, Ro,
R >2mm, Sn FeO
= 18— 18m: SPTC
%O Jl 17,33 for 0
- R 18.11m: ...Incipient jointing dominated by 45°, iron staining 10mm//
- 100 along joints, weak to moderate tensile strength. N =50+
—269
: b 18.60m: JT, 45°, PI, Ro, 2mm, Sn FeO
o | R 18.70m: JT set x4, 45°, PI, Ro, 1Tmm, Sn FeO
a b 100 | 86 || 86
Tr 4
I 19—
~ L 1000 19.30m: ...Fragmented Zone; extremely closely spaced,
l-268 flccoc fragmented, undulating, to stepped, rough joints with iron
L I staining on joint faces. Weak incipient joints. Up to 3mm of .
| 1000 clayey silt infill 19.60m: JT, 20°, PI, Ro, 1mm, Sn FeO
- ow|E ww
r =
oI 1 20.20-20.30m: JT set x2, sub-horizontal - 10°,
gr 1 Rl A St, Ro, 1mm, Sn FeO
;267 R 20.27m: JT, 70°, PI-Un, Ro, 2mm, Sn FeO
i 20.50-29.20m: ...Weak to moderately strong incipient joints.
| L i .- e N °
| A 20.70m: ...Moderately strong. 20.70m.lJT, 55°, PI, .Ro, 1mm, Sn FeO, 5mm of
I Bl -5 weathering penetration
| b 20.90m: JT, sub-horizontal, St, Ro, 1mm, Sn
+ 21t S 21.00m: ...up to 5mm of weathering penetration. FeO
+ i 21.15m: JT, sub-horizontal, St, Ro, 2mm, Sn
+ | FeO
21.30m: JT, sub-horizontal - 7°, Un, Ro, >2mm,
-266 Sn FeO
L 21.45m: JT, 12°, St, Ro, 1mm, Sn FeO
L ] 21.60-21.75m: JT set x2, 55°, PI-St, Ro, 2mm,
[} 4
gr 100 | 67 | 37 Sn FeO
T ] .. . . T 21.75m: JT, 70°, PI, Ro, 1mm, Sn FeO
| 1. ... 21.85m: ...weathering penetration around 70° incipient joints.
22—
| |
—265
| 22.50-l24:013m. '...lCon5|stent 10mm of weathering penetration 22.60-22.70m: JT set x2, 45°, Pl-Un, Ro, 1mm,
- along incipient joints.
i E Sn FeO
; 1 22.90m: JT, 70°, PI, Ro, 1mm, Sn FeO
23— . .. . . o
I R 23.05-23.15m: ...Pocket of slightly weathered rock controlled gi.('):Se—SSJSm. JT setx2, 45°%, Pl-Un, Ro, 1mm,
L jl---- o
31 1|  |Py45 ointing. 100 o7 | 37 23.16-23.40m: JT set x4, 40° PI-St, Ro,
* 1-2mm, Sn FeO
264 23.40m: JT, 70°, PI, Ro, 2mm, Sn FeO, silty
L sand infill
— L 1 23.60m: JT set x2, 70°, Pl, Ro, 1mm, Sn FeO
L : 23.65m: JT, 65°, Pl, Ro, 1mm, Sn FeO
@ + i 23.85m: JT, 60°, PI, Ro, 1mm, Sn FeO
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 90mm. DateTime Hole Depth  Water Level
2. Two vibrating wire piezometers were installed on 02/10/2025. BH2B_1111_PZ01 was installed at 38.5m bgl, Serial No. P250953. BH2B_1111_PZ02
was installed at 81m bgl, Serial No. P252808.
3. Geophysical profiling was undertaken on 02/10/2025, comprising optical and acoustic televiewer.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.
Shear Vane (ISHSV) Serial No. 3303, calibration constant 1.569.
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New Zealand Transport Agency

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

Location: State Highway 1, Waipu - TRACK (Zentral Estate)

Project Reference: Aurecon WSP JV

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 +/- 60mm and vertical accuracy +/- 90mm.

2. Two vibrating wire piezometers were installed on 02/10/2025. BH2B_1111_PZ01 was installed at 38.5m bgl, Serial No. P250953. BH2B_1111_PZ02
was installed at 81m bgl, Serial No. P252808.
3. Geophysical profiling was undertaken on 02/10/2025, comprising optical and acoustic televiewer.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.
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wl E|= E|&a6|© MATERIAL DESCRIPTION = T x|lx|a]| 2 DEFECT DESCRIPTION ax
R < = ] Lo 20
g wleg e |E < =3 o|l9Q|g w ADDITIONAL NOTES P
Is) = al © =z @© < Elo|x [ ]
= () i 2]
= 202,380 z
S2S0654
- i 24.05m: JT set x2, 10°, PI, Ro, 1Tmm, Sn FeO,
- | 10mm of weathering penetration
263 |
- i 24.55m: JT, 15°, St, Ro, 1Tmm, Sn FeO
o I | Mw
% H ] 100 | 93 || 67 24.75-24.80m: JT set x2, 45°, PI, Ro, 2mm, Sn
+ i FeO
B 25—
LA 1
25.30m: Alternating pockets of slightly weathered, bluish grey .
262 and moderately weathered, greyish brown, fine to coarse 25‘:0"|23?5R()m IFracture zone, qo?}rolled by 70°
L GREYWACKE SANDSTONE. Very weak to strong, highly Joints, F, Ro, clay veneer on joint face
H ] fractured, closely spaced, planar to undulating, tight to very .
L 1 narrow joints. Iron staining along joints, moderately strong to 25'70'(2)6'20'“' JT set x6, 40°, P, Ro, 1-2mm,
L 1 strong incipient joints. n Fe
L 7 25.40m: ...Fracture Zone: Extremely closely spaced,
L 267 fragmented, recovered as; silty sandy fine to medium
- F 7 GRAVEL; angular, weak, moderately weathered, Greywacke
ol 1 sandstone. 100 | 90 || 90
T | 7 25.50m: ...Incipient joints have 1-2mm of weathering
| 261 penetration. 26.40m: JT, 70°, Un-St, Ro, 2mm, Sn FeO
| =
b % 26.60m: JT, 70°, PI, Ro, 1mm, Sn FeO
B i - . 0
L 1 26.70-26.85m: ...Fracture Zone: Extremely closely spaced, 206|n-t,s(.) g?.%zr?s.lmush zone, controlled by 45
- | fragmented, recovered as; silty sandy fine to medium L T
- 27 GRAVEL; angular, very weak, moderately weathered,
+ | Greywacke sandstone.
L ] . o
| 1 MW 27.20m: JT, 7°, PI, Ro, 2mm, Sn FeO
[—260 || .
- i 27.50m: ...Weak incipient joints, crumble easily when handling. 27.50m: JT set x2, 45°, P, Ro, 2mm, Sn FeO
™ [ 4
(e} 100 | 73| [ 73
Il i
o [ i
i 28.10m: JT, 45°, PI-St, Ro, 1mm, Sn FeO
1 - . 0
I 1 28.35m: ...Crush Zone: recovered as silty sandy fine to coarse 20?:;3 '2)?.5R50rr\S.|C(r:l|J:hVz;)::ércontrolled by 45
| 259 GRAVEL; angular, very weak, moderately weathered, J v » clay
i 4 Greywacke sandstone.
- : 28.70m: ...Persistent sub-vertical incipient jointing. Up to 10
- mm of weathering penetration.
o [ 4
gt ] 29.20m: Slightly weathered, bluish grey, fine to coarse 100 | 100 | 93
| T GREYWACKE SANDSTONE. Strong, highly fractured,
I-258 closely spaced, planar to undulating, tight to very narrow X .
L joints. Iron staining along joints, moderately strong to strong ﬁzgom' JT, sub-vertical, PI-St, Ro, 1mm, Sn
L ] incipient joints. Moderately veined. [SLIGHTLY WEATHERED .
i : GREYWACKE] 29.60m: JT, 70°, PI, Ro, 1mm, Sn FeO
; 1 29.90m: JT set x2, 80°, PI, Ro, >2mm, Sn FeO
L 3°t 30.00-36.00m: ...Persistent sub-vertical moderately strong to \évg%gvmh',ti.?nsig_r\?:rrt]igllngfgfa;gn>2mm Sn
- i strong incipient joints with iron staining along joint faces. Feb gr.eer; and white n{inerali’satién !
B g 30.20m: JT, 10°, PI, Ro, 1mm, Sn FeO
257
o
b % SwW
et ] . et X
= % | ] 100 | 100 | 100 30.70m: JT, sub-vertical, Un, Ro, 1mm, Sn FeO
I 314
I g 31.30m: JT, 50°, PI, Ro, 1mm, Sn FeO
| 056 31.40m: JT, 70°, PI, Ro, 2mm, Sn FeO
™ [ i I I - - . 0
g o | 31.70-32.00m: ...Moderately weathered zone controlled by 70° 301"12 giggmésraécr:ugzéone, controlled by 70 I3
L | and 45° joints. Fragmented, weak incipient joints. ) ’ T
Remarks: Water Level Readings:

DateTime Hole Depth

Water Level




NZ TRANS O 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 1 1

Location: State Highway 1, Waipu - TRACK (Zentral Estate)

Project Reference: Aurecon WSP JV

was installed at 81m bgl, Serial No. P252808.

2. Two vibrating wire piezometers were installed on 02/10/2025. BH2B_1111_PZ01 was installed at 38.5m bgl, Serial No. P250953. BH2B_1111_PZ02

3. Geophysical profiling was undertaken on 02/10/2025, comprising optical and acoustic televiewer.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.

Shear Vane (ISHSV) Serial No. 3303, calibration constant 1.569.
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=1 T 1 32.10m: JT, 45°, PI-Un, Ro, 1mm, Sn FeO
G 255
T r 4
L 33t o 33.00-34.50m: ...Brecciated (Crackle breccia) - Moderate to
- qeee- strong incipient joints, intensely veined with up to 5mm of soft
~ L 1 white infill - possible zeolite(?). 33.25m: JT, 80°, PI, Ro, 1mm, Sn FeO
254
8 : 1 33.70m: JT, 30°, PI, Ro, 1mm, Sn FeO
T i
I 34— SwW
253
: ¥ 34.75m: ...Moderately veined. 34.75m: JT, 40°, PI, Ro, 1mm, Sn FeO
B 35—
8 i b 35.10m: Crush zone, controlled by 45° joints,
T | 1 PI-Un, Ro-SI, clayey sand infill
252
- i 35.55m: JT, 40°, PI, Ro, >2mm, green and
+ i white mineralisation
- : L 35.80-39.00m: ...Brecciated (Crackle breccia) - Intensely
@ - 009 c E veined, moderately strong to strong incipient joints, up to
L = |\10mm of soft and hard white infill - possible zeolite and quartz
L 2). )
L Tereere 36.00m: Unweathered, bluish grey, fine to coarse 36‘20"‘_: JT} 45° P, Ro, 2mm, soft white
L 1: ¢ GREYWACKE SANDSTONE. Strong to very strong, highly mineralisation
251 1. ... fractured, closely spaced, planar to stepped, tight to very
o L B narrow joints. Strong incipient joints. Presence of white soft
% L 1.:... and hard infill on incipient joints - possible zeolite and quartz
L 1---- (?). [UNWEATHERED GREYWACKE]
L 100 36.60-36.75m: ...Fragmented zone controlled by 45° joints.
| Sandy clayey infill, greenish grey.
—250
i R 37.80m: JT set x2, 50°, PI, Ro, 1mm, Cn
i i B uw 38.05-38.35m: Fracture zone, controlled by 45°
o | L 38.05-38.35m: ...Fracture zone; controlled by 45° and 60° and 60° 'é)ints.PI-Un Ro Cla’e sand infilly
<3 1.0 joints. Brecciated with sandy clayey fine gravel infill. Weak J ’ » Ro, clayey
Tr R tensile strength.
Losg | . )
38.50-39.45m: ...strong incipient joints. 38.50m: JT, 390’ Pl.’ Ro, 2mm clay veneer with
R green and white mineralisation
< r i
— 39
&S (248 X T
% | 39.45m: ...weak to moderate incipient joints.
: B D 39.75m: ...minor pitting through soft white infill - possible 39.80m: JT, 50°, PI, Ro, 2mm, clay veneer
B 1000 zeolite(?). 39.90-40.20m: JT set x4, sub-horizontal - 25°,
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 90mm. DateTime Hole Depth  Water Level
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- i PIl-Un, Ro-Sm, 1mm, Cn
|8l 1
£ i
boa7 |
L ] uw
N R 1 40.90m: JT, 70°, Un, Ro, 1mm, Cn
414
o I : 41.10m: Unweathered, grey to dark grey INTERBEDDED
Sl i SANDSTONE/ ARGILLITE. Strong to very strong, highly 100 | 87| 87 .
T fractured, closely spaced, planar to stepped, tight to very 41]‘.?0'41&40"" JT §et X2|A’ 6(30’ Pl, Ro, 1mm,
246 narrow joints. Strong incipient joints, Presence of white soft Wwhite and green minerafisation
L and hard infill on incipient joints - possibly zeolite and quartz 41.55m: JT, 30°, PI, Ro, 1Tmm, Cn
| 1 ().
< L ] 41.10-42.00m: ...intensely veined. 41.75m: JT, 50°, PI, Ro, 1mm, Cn
- : 41.80m: JT, 45°, PI, Ro, >2mm, hard white
- 42 mineralisation
+ i 42.00-43.50m: ...moderately veined.
: 1 EEE 42.20m: JT, 70°, PI, Ro, 1mm, clay veneer
245
o |
gt 100 | 100 [ 93
e i
— | R 1 42.90m: JT set x2, 40°, PI, Ro, 1mm, clay
I 43— veneer
- : 43.15m: JT, 75°, PI-Un, Ro, 1mm, clay veneer
244
+ i 43.50m: ...intensely veined.
I R 43.70m: JT, 35°, Un, Ro, <1mm, soft white
I R mineralisation
B g S5 43.85-44.00m: JT set x2, 45-55°, PI, Ro, 1mm,
- 2 Cn
r =
o i 44.15m: JT, 40°, PI, Ro, 1mm, white and green
© g = | 100 | 100 | 97 mineralisation
Loz |
i 44.50-45.00m: ...moderately strong incipient joints. uw
I R 44.70m: JT, sub-vertical, PI-St, 1mm, clay
: 1 veneer
= i 45.00m: ...Strong incipient joints dominated by 45°, intensely . .
| 1 veined, up to 10 mm thick. 45.10m: JT, sub-vertical, PI-Un, Ro, 1mm, Cn
- i 45.25m: JT, 40°, PI, Ro, >2mm, green and
white mineralisation
242 45.50-45.75m: JT set x2, 45°, PI, Ro, 1mm,
— | R green and white mineralisation
gl i 100 | 100 | 69 |
T i
f 46—
241
+ ] 46.65m: JT, 45°, PI, Ro, 2mm, hard white infill
~ r i
I 47—
o 1
gt 100 | 99 | 99
£ i
[-240 .
| 47.50m: JT, 70°, PI, Ro, 1mm, clay veneer
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 90mm. DateTime Hole Depth  Water Level
2. Two vibrating wire piezometers were installed on 02/10/2025. BH2B_1111_PZ01 was installed at 38.5m bgl, Serial No. P250953. BH2B_1111_PZ02
was installed at 81m bgl, Serial No. P252808.
3. Geophysical profiling was undertaken on 02/10/2025, comprising optical and acoustic televiewer.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.
Shear Vane (ISHSV) Serial No. 3303, calibration constant 1.569.
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Location: State Highway 1, Waipu - TRACK (Zentral Estate)

Project Reference: Aurecon WSP JV

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 +/- 60mm and vertical accuracy +/- 90mm.

2. Two vibrating wire piezometers were installed on 02/10/2025. BH2B_1111_PZ01 was installed at 38.5m bgl, Serial No. P250953. BH2B_1111_PZ02
was installed at 81m bgl, Serial No. P252808.

3. Geophysical profiling was undertaken on 02/10/2025, comprising optical and acoustic televiewer.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.
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lozo |
: 1 48.60-49.10m: JT set x4, 70°, PL, Ro, 1mm, Cn
gl 1 100 | 100 | 100
[ i
B 49—
© B 4
238
I 50—
o[ : uw
gt 100 | 100 | 100
[ i
237
L 51t s 51.00m: ...Intensely veined, strong incipient joints, dominated
- ] by 45° and 70°. Up to 3mm of white hard infill - possible quartz
L ?
E (7) throughout. - 51.30m: JT, 70°, PI-St, Ro, 1mm, white and
green mineralisation
236
o |
(e} 100 | 100 | 100
£ i
(=2 B 4
-~ L =)
o
r =
: 1 52.20m: JT, 45°, St, Ro, 1mm, white and green
o ] 52.30m: Unweathered, bluish grey, fine to coarse mineralisation
235 GREYWACKE SANDSTONE. Strong to very strong, highly
| fractured, closely spaced, planar to stepped, tight to very
= 1 narrow joints. Strong incipient joints. Presence of white soft
L and hard infill on incipient joints - possible zeolite and quartz
| 1 ().
o
gL 100 | 100 | 100
| T i
1 53.30m: ...minor pitting through soft white infill - possible
234 zeolite(?). .
— i 53.50-54.00m: ...weak to moderately strong incipient joints. 53.50m: JT, 70°, PI, Sm, 1mm, clay veneer
o [ ] Recovered as fine to coarse angular GRAVEL.
agr J 100 | 0O 0
g
— 54—
- i uw
& 233
o |
(e 100 | 100 [ 93
e i
I 55—
L ] 55.10m: ...minor pitting in soft white infill - possible zeolite(?). 1] 55.10m: JT, 50°, PI, Ro, 2mm, green and white
| 1 mineralisation
232 55.45m: JT set x2, 50°, PI-Un, Ro, 1mm, green
o | 55.50-56.40m: ...Strong incipient joints dominated by 30-60°. and white mineralisation
8 B 4
— T : 1 1 55.80m: JT, sub-vertical, PI-St, Ro, 1mm, Cn
& | ,
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




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 B H2 B 1 1 1 1

Location: State Highway 1, Waipu - TRACK (Zentral Estate)

Project Reference: Aurecon WSP JV

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 +/- 60mm and vertical accuracy +/- 90mm.

2. Two vibrating wire piezometers were installed on 02/10/2025. BH2B_1111_PZ01 was installed at 38.5m bgl, Serial No. P250953. BH2B_1111_PZ02
was installed at 81m bgl, Serial No. P252808.
3. Geophysical profiling was undertaken on 02/10/2025, comprising optical and acoustic televiewer.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.

DateTime Hole Depth

Central, Auckland 1010 Sheet 8 of 12
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 22/09/2025 Logged: M. Crighton
Method: Rotary Core Wireline Easting: 1727579.40 Date completed: 02/10/2025 Input: XI ri rrn%
Equipment: Rig 5 YDX1800 Northing: 6007397.39 Inclination: 90° Reviewed: u rﬂm
Contractor:  Drill Force NZ Ltd Ground level: 287.46m (NZVD2016) | Azimuth: N/A Verified: R.ltgegrge
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L : 100 | 67 | 5
o L R g . L ) o
% 231 n 56.40-57.00m: ...Incipient joints dominated by 70°. 56.50-57.20m: JT set x3, 70°, PI, Ro, 1mmclay
L l veneer
B g 56.50m: JT, 70°, PI, Ro, 2mm, hard white infill -
i E possible quartz(?)
- 57t 57.00m: ...Intensely veined, strong incipient joints dominated
L i by 30-60°.
5 ]
230
8 B :
T : 1 || & || & 57.80m: JT, 35°, PI, Ro, 2mm, green and white
1 mineralisation
B 58— 58.00m: JT set x2, 45°, PI, Ro, >2mm, green
: 1 and white mineralisation
229
i 58.50m: ...Incipient joints dominated by 15-45°.
I 59—
o |
g} 100 | 100 | 100
£ ]
228
+ ] 59.80-61.20m: ...Medium to coarse GREYWACKE
- o
1 a SANDSTONE. uw 60.00m: JT, 15°, P, Sm, 1mm, Cn
N r =
N -
o ] 60.30m: ...Incipient joints dominated by 70° with hard white
227 veins at 45°.
i 60.50-63.10m: ...Intensely veined, strong incipient joints. Veins
o I | cutting through original fabric.
g} 100 | 100 | 100
[ ]
B 60.95m: ...minor pitting in soft white vein - possible zeolite(?).
226
L% L [ | | 62.05-62.40m: JT set x2, 45°, PI-Stm Ro, 1mm,
o I i green and white mineralisation
g} 100 | 100 | 67
£ ]
225 T
) B |
N B 4
— 63
3 ] 63.10m: ...dark green inclusions - mudstone (argillite?).
1 63.35m: JT, 55°, PI, Ro, 1mm, Cn
G 2
T r |
L ] 100 | 100 | 100
Remarks: Water Level Readings:

Water Level




NZ TRANS O 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 1 1

Location: State Highway 1, Waipu - TRACK (Zentral Estate)
Project Reference: Aurecon WSP JV

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 +/- 60mm and vertical accuracy +/- 90mm.

2. Two vibrating wire piezometers were installed on 02/10/2025. BH2B_1111_PZ01 was installed at 38.5m bgl, Serial No. P250953. BH2B_1111_PZ02
was installed at 81m bgl, Serial No. P252808.
3. Geophysical profiling was undertaken on 02/10/2025, comprising optical and acoustic televiewer.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.

DateTime Hole Depth

Central, Auckland 1010 Sheet 9 of 12
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 22/09/2025 Logged: M. Crighton
Method: Rotary Core Wireline Easting: 1727579.40 Date completed: 02/10/2025 Input: XI ri rrn%
Equipment: Rig 5 YDX1800 Northing: 6007397.39 Inclination: 90° Reviewed: u rﬂm
Contractor:  Drill Force NZ Ltd Ground level: 287.46m (NZVD2016) | Azimuth: N/A Verified: R.ltgegrge
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flgl
—oA T 7
o2 |
: 1 64.80-65.80m: JT set x5, 20°, PI, Ro, 1mm, Cn
B 65—
o [ 4
(:7: - i 65.20m: ...Incipient joints dominated by 20-30° and sub- 100 | 100 | 91
vertical.
222
- [ i
S i
— 66—
- : B 66.10-67.40m: ...minor pitting in soft white veins - possible
H I zeolite(?). 66.25m: JT, 25°, PI, Ro, 1mm, soft white infill -
- possible zeolite(?)
221
8 | R 100 | 100 | 100 66.7Qm: JT, 20°, PIl, Ro, 1mm, soft white infill -
T | R possible zeolite(?)
_— B 67—
I b R 67.20m: JT, PI-St, Ro, 2mm, soft white infill -
I E possible zeolite(?)
220
; 7 o}
I g uw
| 68.10m: JT, 45°, PI, Ro, 2mm, soft white infill -
8 i 4 w0 || 1wl 63 possible zeolite(?)
w| T 7
N B 4
219
218 .
| 69.50m: JT, 50°, PI, Ro, 1mm, Cn
L 1wt 1
gL 100 | 100 | 100
T i
I 70—
L 1 70.20m: ...Intensely veined.
217
© : 1 70.80m: JT, 30°, PI, Ro, 1mm, soft white infill -
N B 4000 possible zeolite(?)
= 71t T 71.00m: ...Strong incipient joints.
o [ 4
<% 100 | 100 | 100
£ i
216 71.45-72.60m: JT set x2, 35°, PI, Ro, 2mm, soft [;
+ | white infill - possible zeolite(?)
Remarks: Water Level Readings:

Water Level




NZ TRANS O Roads of National
OGEN Significance

Project Office

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

Client:

New Zealand Transport Agency

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

Location: State Highway 1, Waipu - TRACK (Zentral Estate)
Project Reference: Aurecon WSP JV

Sheet 10 of 12

was installed at 81m bgl, Serial No. P252808.

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

3. Geophysical profiling was undertaken on 02/10/2025, comprising optical and acoustic televiewer.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 90mm.
2. Two vibrating wire piezometers were installed on 02/10/2025. BH2B_1111_PZ01 was installed at 38.5m bgl, Serial No. P250953. BH2B_1111_PZ02

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 22/09/2025 Logged: M. Crighton
Method: Rotary Core Wireline Easting: 1727579.40 Date completed: 02/10/2025 Input: XI ri rrn%
Equipment: Rig 5 YDX1800 Northing: 6007397.39 Inclination: 90° Reviewed: u rﬂm
Contractor:  Drill Force NZ Ltd Ground level: 287.46m (NZVD2016) | Azimuth: N/A Verified: R.ltgegrge
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: 1 72.20m: JT, sub-horizontal, Pl, Ro, 2mm, green
Q R and white mineralisation
l21s |
] o I : L 72.60-74.15m: ...Moderately strong incipient joints dominated
% = I by 30° and sub-vertical angles. Core disturbed during drilling. 100 | 80| 80
B 734
214
N~ ; 7
N I 74—
o [ 4
g H ] 100 | 100 | 100 74.25m: JT, sub-horizontal - 8°, Un, Ro, 1mm,
L Cn
213
— [ . ) ) ) ’
o o oo c 75.00-75.90m: ...Intensely veined with moderate tensile L 75.10m: JT, sub-vertical, PI-Un, Ro, >2mm, silty g‘
- strength. } 9
| R sand infill
212
- b X 75.60m: ...Highly fractured.
(<" co 100 | 58 | 5B
Il |
B g 5 . T
i g 75.90m: ...Strong incipient joints. uw - | | | 76.00m: T, 45°. PI, Ro, 1mm, hard white infill -
i possible quartz(?)
I b R 76.30m: JT, 45°, PI-St, Ro, 1-2mm, white and
;211 T green mineralisation
] 76.50-90.00m: ...rock fabric dipping between 10-45°.
& - ]
gl |
21 1 1001|100 100 L | 77.30m: JT, 45°, PI-Un, Ro, 1mm, Cn
210
- 78—
209
o |
[<ls 100 | 100 | 100
[ |
?\} I 79—
+ 1---- 79.10m: ...Moderate tensile strength.
208
o [ :
2r ] aEm 79.75m: JT, 70°, PI-Un, Ro, >2mm
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
Central, Auckland 1010

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: State Highway 1, Waipu - TRACK (Zentral Estate)

Project Reference: Aurecon WSP JV

BH2B_1111

Sheet 11 of 12

was installed at 81m bgl, Serial No. P252808.

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

3. Geophysical profiling was undertaken on 02/10/2025, comprising optical and acoustic televiewer.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 90mm.
2. Two vibrating wire piezometers were installed on 02/10/2025. BH2B_1111_PZ01 was installed at 38.5m bgl, Serial No. P250953. BH2B_1111_PZ02

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 22/09/2025 Logged: M. Crighton
Method: Rotary Core Wireline Easting: 1727579.40 Date completed: 02/10/2025 Input: N.%%%r']t%r) B
Equipment: Rig 5 YDX1800 Northing: 6007397.39 Inclination: 90° Reviewed: " u rﬂin ’
Contractor:  Drill Force NZ Ltd Ground level: 287.46m (NZVD2016) | Azimuth: N/A Verified: R.ltgegrge
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L 100 80.00-81.60m: ...Core disturbed due to dull drill bit. Drill bit 100 | 85 | 85 || |
- e replaced at 81.6m.
(2] e oo o
gr 4
o| T |
b i
207
F— o | 7
gL b 100 | |18 ||18
I i
B 81—
o 1
St 100 0 | 0
T Loos
81.50m: JT, sub-vertical, Un, Ro, 2mm, clayey
3 Bloooc ) . . i . gravel infill
+ i R 81.60-90.00m: ...Intensely veined, veins typically at 20-40°.
- 1 Strong incipient joints with presence of pyrite on joint faces.
B 82—
o B 4
@ B 4
o [ 4
gL 100 | 100 | 100
I
205
I g 82.60m: JT, 20°, PI, SI, <1mm, green
r i mineralisation
I 1 82.70m: JT, PI-Un, Ro-Sm, 50-60°, 1-2mm,
B 4 clayey sand infill
I 83—
L ] 83.25m: JT set x2, 40-60°, PI-Un, Ro-SI, 1mm,
L green and white mineralisation
L 204
- i 83.55-84.20m: JT, 82° - sub-vertical, PI-St, Ro-
- i Sm, 1-2mm, pyrite mineralised on face
™ [ 4
gt 100 | 96 | 96
T | E uw
r =
203 |
= : 84.65-84.80m: JT set x2, 15-20°, PI, Ro-Sm,
- - <1mm, green and white mineralisation
S [ i
_ . o
B 550 & 84.95-85.00m: ...Fragmented zone surrounding 10° joint, 84.95-85.00m: JT, 10°, Un, Ro, Ro, 2mm, Cn
i 1 extremely closely spaced, no preferred orientation.
o 1
(IJ - 100 | 100 | 100
202 85.50-85.60m: JT set x2, 20°, PI, Ro-Sl, 1mm,
| R green mineralisation
I 86—
- : L 86.10-86.60m: ...Extremely closely spaced, moderate to strong
- 10 incipient joints.
= 86.10-87.60m: ...Incipient joints sub-horizontal to 30°.
201
o 1
gt 100 | 67 | 67
£ i
o B 87—
3ol B B
200 87.40m: ...2mm offsets observed in hard white veins (quartz?).
ISe) : 7
0 B
T r 4
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




e y— Client: New Zealand Transport Agency
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 1 1
Project Offce Location: State Highway 1, Waipu - TRACK (Zentral Estate)
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOJeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 12 of 12
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 22/09/2025 Logged: M. Crighton
Method: Rotary Core Wireline Easting: 1727579.40 Date completed: 02/10/2025 Input: XI ri rrn%
Equipment: Rig 5 YDX1800 Northing: 6007397.39 Inclination: 90° Reviewed: u rﬂm
Contractor:  Drill Force NZ Ltd Ground level: 287.46m (NZVD2016) | Azimuth: N/A Verified: R.l@egrge
%) 2 -~
— 2] =] z
< o w a o 2 | -] RPo o
218 |«e E 2018 5 2R SIERBEIEE 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
Q| = w5 z -] < Flo|x E &
[&] o D 1o N~ 2]
= * I‘éwgmw”’ Z
228393
~ L
® L 100 | 100 | 100
g A 88.50m: JT, 20°, PI-Un, Sm, 1mm, Cn
| Tt ] 500 c 88.60-90.00m: ...Intensely veined.
- 2 o
T | =
of |1
w 198 |
gt 100 | 100 | 100
[ |
- % | Terminated at 90.00 m. Target depth.
TN
f 91—
TR
B 92—
b1os |
i 93—
194 |
f 94—
b0z |
0 95—
o2 |
Remarks? Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 60mm and vertical accuracy +/- 90mm. DateTime Hole Depth  Water Level
2. Two vibrating wire piezometers were installed on 02/10/2025. BH2B_1111_PZ01 was installed at 38.5m bgl, Serial No. P250953. BH2B_1111_PZ02
was installed at 81m bgl, Serial No. P252808.
3. Geophysical profiling was undertaken on 02/10/2025, comprising optical and acoustic televiewer.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.
Shear Vane (ISHSV) Serial No. 3303, calibration constant 1.569.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111_BOX001_Om-2.7m

BH2B_ 1111 BOX002_2.7m-6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111 BOX003_6m-9m

BH2B_1111 BOX004_9m-12m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111 BOX005_12m-15m

BH2B_ 1111 BOX006_15m-18m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111_BOX007_18m-20.7m

BH2B_1111 BOX008_20.7m-23.65m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111 BOX009_23.65m-26.5m

BH2B_1111 BOX010_26.5m-29.4m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111 BOX011_29.4m-32.1m

BH2B_1111 BOX012_32.1m-34.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111 BOX013_34.5m-37.4m

BH2B_1111 BOX014 37.4m-40.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111 BOX015_40.5m-42.9m

BH2B_1111 BOX016_42.9m-45.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111 BOX017_45.6m-48m

BH2B_1111 BOX018 48m-50.7m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111 BOX019_50.7m-53.1m

BH2B_1111 BOX020_53.1m-55.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111 BOX021_55.8m-58.7m

BH2B_1111 BOX022_58.7m-61.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111 BOX023_61.5m-64.35m

BH2B_1111 BOX024_64.35m-67m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111 BOX025_67m-69.7m

BH2B_1111 BOX026_69.7m-72.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111 BOX027_72.6m-75.3m

BH2B_1111 BOX028_75.3m-78m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111 BOX029_78m-80.75m

BH2B_1111 BOX030_80.75m-83.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111 BOX031_83.5m-86.1m

BH2B_1111 BOX032_86.1m-88.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1111
Photographed By: MC, SH Date Photographed: 23/09/2025-01/10/2025

BH2B_1111_BOX033_88.6m-90m



sz;ElE\“é$ORT Clle'nt: New Zealand Transport Agency
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H 2 B 1 1 1 3
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 1 of 10
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 29/10/2025 Logged: M.Zhang/B.Griffiths
Method: Rotary Core Wireline Easting: 1727719.87 Date completed: 06/11/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6006363.58 Inclination: 90° Reviewed:  N. Crampton
Contractor:  McMillan (NI) Drilling Ground level: 114.216m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
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I Tx xx » 0.00m: Clayey SILT with rootlets; dark brown. Soft, moist, low h;x
X X plasticity. Rootlets are 10mm long. [TOPSOIL] "
0.24m: SILT with some clay; reddish brown. Very stiff, dry,
o friable, low plasticity. [COLLUVIUM (UNDIFFERENTIATED)]
g
[se)
% 0.70m: Silty CLAY; light brown. Soft, moist, high plasticity. 80
0 [NORTHLAND ALLOCHTHON SOILS]
< RS
P4
1.15m:
1.20m: CORE LOSS (300mm) Fines washed away. LE;HSV 65/21
- T a
- i b5 5 1.50m: SILT with some clay, trace fine gravel; brownish grey é:som/: SPT I
= | b wx with dark grey mottling. Soft, moist, low plasticity. Gravel is 0,1,1,0
% B e % % sub-angular to angular, moderately weathered siltstone. N=2 89
B b xx Gravel likely from surface.
1 2 KX X — 1.95m: Core swell 150mm
i rxx
X X X | ¢
[ FxxH< RS
- | xxx
g e o % 114
= X X X
B T X x
- TX X X
r T XX
i e x = 2.95m:
i - 3.00m: PUSH TUBE (500mm Recovery) L‘?DHSV 15/3
u 1 a
3 1 1
=A E 100
i | 3.50m: Completely weathered, dark grey, pervasively g.%r/r;: SPT
= | | sheared, SILTSTONE. Extremely weak. Shear fabric dipping 0: 0,1,1
% B | 10-30 degrees with polished surfaces parallel to shear fabric. CW|N=2 6
B (Silt with some clay; very stiff. Moist, low plasticity)
— ] \INORTHLAND ALLOCHTHON MELANGE MATRIX] — 3.95m: Weak HClI reaction
B 47 3.95m: Highly weathered, bluish grey with dark brown
o [ banding, pervasively sheared, MUDSTONE. Extremely weak.
% 110 ] Shear fabric dipping 20-60 degrees with polished surfaces 100
r ) parallel to shear fabric. (Clayey SILT. Very stiff, moist, high
r plasticity)
— - 4.5m: SPT
L E 1,2/
el I 2,2,3,3 6
@ | i N=10
N L
L 5 4.95-5.15m: ...CORE LOSS (200mm) Fines washed away.
—109 b
- | | HW
¢ 81
et
- B =
<
+ z
—t 6 6m: SPT
L p 1,10
— 3,3,4,3
—108 T -
& N=13
— ] 6.45m: Core swell 200mm
N r b 6.78m: Moderately weathered, brownish grey, pervasively
8 r sheared, slightly calcareous MUDSTONE; extremely weak. olsd | o .
It 7 Shear fabric dipping 20-40 degrees with polished surfaces 7.00m: Weak HClI reaction
r 1 parallel to shear fabric. (Silty CLAY. Hard, moist, high
107 plasticity)
™ I MW
—t — 7.5m: SPT
L i 1,4/
el | 8,11, 10, 11 o
2. E N =40
g""i i 1
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 83mm. DateTime Hole Depth Water Level
2. One vibrating wire piezometer was installed on 06/11/2025. BH2B_1113_PZ01 was installed at 16.35m bg|, Serial No. 378230. 2025-10-29 17:10 6.45m 2.10mbgl
3. Falling/rising head testing undertaken with data logger at borehole depth 22.60m on 30/10/2025 pm 1.0m agl and 31/10/2025 am 0.7m agl. No groundwater flow was recorded. 2025-10-30 07:39 6.45 1'50 bg
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints with moderate and strong tensile strength within the Northland Allochthon Calcareous Sequence. 5 - -4om -50mbgl
5. Falling/rising head testing undertaken with datalogger at borehole depth 22.60 m resulted in artificial artesian conditions on 30/10/2025 pm (1.0m agl) and 31/10/2025 am (0.7 m agl) . No groundwater [2025-10-30 17:02  22.60m -1.00mbgl
flow was recorded 2025-10-31 07:00 22.60m -0.70mbgl
2025-11-0308:30  22.60m 1.90mbgl
2025-11-03 16:50  42.00m 3.40mbgl
. o 2025-11-04 07:46  42.00m 2.10mbgl
Shear Vane (IBHSV) Serial No. 2183, calibration constant 1.482. 2025-11-04 16:13  60.00m 2.00mbgl
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 29/10/2025 Logged: M.Zhang/B.Griffiths
Method: Rotary Core Wireline Easting: 1727719.87 Date completed: 06/11/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6006363.58 Inclination: 90° Reviewed:  N. Crampton
Contractor:  McMillan (NI) Drilling Ground level: 114.216m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
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ol s w | & = = <o Flo | x = o
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
’ MW 0y
H R 8.05m: Slightly weathered, greenish grey with grey banding hﬂ’
-106 B and brown mottling, pervasively sheared, calcareous
L E SILTSTONE. Very weak. Shear fabric dipping 10-30 degrees
o I E with polished surfaces parallel to shear fabric. Incipient joints
gL - parallel to shear fabric, low tensile strength with silt infill. 100 | 79{| ©
T 1 [MELANGE BLOCK]
) B : SwW
— 9 om: SPT
| | 4,8
- 10, 10, 13, 13
105 b z
% I ] N =46 7
— ; 9.64m: Moderately weathered, brownish grey, pervasively
L B sheared, slightly calcareous MUDSTONE. Extremely weak.
o L 4 Shear fabric dipping 20-60 degrees with polished surfaces
g | 10— parallel to shear fabric. Incipient joints parallel to shear fabric, 100 | 100 | ©
| i low tensile strength. (Silty CLAY. Hard, moist, high plasticity)
104 <§( [MELANGE MATRIX]
L R z
— 10.5m: SPT 10.50m: Weak HClI reaction
L g 3,5/
L 9,7,9,10 il
@ | i N=35
— " i 10.95m: Core swell 60mm
B MW
= 1 11.05m: ...Greenish grey with light grey banding. Trace
-103 1 limestone, fine to medium gravel, subrounded. Shear fabric
L B contorted.
<~
o L i
gl | 100 | 100
I
—t 12 12m: SPT
L 1,3/
E 102 1 ﬁ 32% 6 6 12.20m: Strong HCI reaction
@ | i
H — 12.45m: CORE LOSS (440mm) Fines washed out. 1 ]
8 B ] 12.89m: Moderately weathered, brownish grey, pervasively 5 5 0
| T 3 sheared, slightly calcareous MUDSTONE. Extremely weak.
r h Shear fabric dipping 20-60 degrees with polished surfaces
101 7 parallel to shear fabric. Incipient joints parallel to shear fabric,
r 7 low tensile strength. (Silty CLAY. Hard, moist, high plasticity)
r T 13.30m: ...Fabric dips 10-30°.
— 13.56m: SPT  — —
| | 1,4/
=L 1 561515 |
(2 N=41
—T 1 . ) ) MW
= 14 13.95m: ...Brownish grey/black. Very weak. polished surfaces
L R parallel to shear fabric.
—100 7
o | 1 s
w| L . < 100 [ 90 || o
— 15; 2 o - - 15m: SPT 15.00-18.97m: SZ, Brecciated silty limestone
[ 15.00m: Slightly weathered, light grey to white, pervasively 1,301 . o
T 1 sheared and brecciated, silty LIMESTONE. Weak. Shear 18, 32 for 85 \évinh iinafé??%gsgg?\;:::ﬁzg;?::fg; Sbtz;nds
| — 9 ] ‘ fabric dipping 10-30 degrees with polished surfaces and 35mm pping
r sheared mudstone infill between limestone breccia clasts up N =50+
B ] to 70mm. Handling and drilling induced breaks parallel to . X
o [ 11 shear fabric. Bottom contact 10° [MELANGE BLOCK]. sw 15.50m: Strong HCI reaction
St i
T+ 1 100 | 90 || ©
Remarks: Water Level Readings:

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 83mm.
2. One vibrating wire piezometer was installed on 06/11/2025. BH2B_1113_PZ01 was installed at 16.35m bg|, Serial No. 378230.
3. Falling/rising head testing undertaken with data logger at borehole depth 22.60m on 30/10/2025 pm 1.0m agl and 31/10/2025 am 0.7m agl. No groundwater flow was recorded.

4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints with moderate and strong tensile strength within the Northland Allochthon Calcareous Sequence.
5. Falling/rising head testing undertaken with datalogger at borehole depth 22.60 m resulted in artificial artesian conditions on 30/10/2025 pm (1.0m agl) and 31/10/2025 am (0.7 m agl) . No groundwater
flow was recorded

DateTime Hole Depth
2025-11-05 07:40 60.00m
2025-11-05 14:34 74.00m
2025-11-06 08:00 74.00m

Water Level
12.00mbgl
7.30mbgl
6.10mbgl
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flow was recorded

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 83mm.
2. One vibrating wire piezometer was installed on 06/11/2025. BH2B_1113_PZ01 was installed at 16.35m bg|, Serial No. 378230.

3. Falling/rising head testing undertaken with data logger at borehole depth 22.60m on 30/10/2025 pm 1.0m agl and 31/10/2025 am 0.7m agl. No groundwater flow was recorded.

4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints with moderate and strong tensile strength within the Northland Allochthon Calcareous Sequence.
5. Falling/rising head testing undertaken with datalogger at borehole depth 22.60 m resulted in artificial artesian conditions on 30/10/2025 pm (1.0m agl) and 31/10/2025 am (0.7 m agl) . No groundwater
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Zol 1
w 98 b
gL 4 ‘ 100 | 86| 0
| i
L - 16.5m: SPTC |3
o1 4 50 for 60mm//
| ‘ N =50+
-k i
g} R ‘ 100 | 57 | 0
ol T L 17
97 b ‘
ot 1
gt b 97 | 67 | 0
T
Eol 18 sw 18m: SPTC 18.00m: Strong HClI reaction
v 4 ‘ 50 for 55mm//
96 b N =50+
gr 1|
gL 80[[ 56 | 0
I
L 1o | 18.97-19.55m: ...Shear Zone. Silty CLAY with trace gravel, 18.97-19.55m: SZ, 580mm, contacts 10-20°
F 1 dark grey with white speckles. Firm, low plasticity. Gravel is
95 1 ‘ fine, angular, limestone. Upper and lower contacts 10-20°.
T 1 19.05-19.30m: ...CORE LOSS (250mm) Melange matrix 19.30m: Core swell 40mm
o I 1 assumed washed away.
~[ & [ 4 ‘ 10 | 75| o
T [ E
B 1 { 19.80m: ...Fabric dips 50-70°.
o [ 204 <§( 19.90m: Slightly weathered, greenish grey with dark brown
gr = | banding, pervasively sheared calcareous MUDSTONE. 98 | 83| 0
B ] Extremely weak. Shear fabric dipping 10 to 30 degrees with
94 | polished surfaces. parallel to shear fabric. Top contact 60°
—r [MELANGE MATRIX] 20.35m: Core swell 350mm
B 20.10-20.20m: ...Pervasively sheared calcareous siltstone 20.35-25.43m: HB, Parallel to shear fabric
r 7 clast. Lower contact 10°
o L i
<} i 141|100 | ©
gt
L 21 21.00m: Strong HClI reaction
193 b 21.20m: Core swell 160mm
8 i 111 [ 100 | O
| 2 Sw
© 4
92 T
~ 1 22.68m: ...Some Limestone clasts. Fine to medium gravel,
r b subangular.
L 23—
— & 100 [ 100 | ©
£ i
ol | 1
o R 23.90m: 700mm core loss picked up in
Remarks: Water Level Readings:

DateTime Hole Depth Water Level
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i i following 25.4-25.7 run, 100% recovery so core
B % | runs amended to simplify correlation with core
8 L 24.24-24.33m: ...Slightly weathered, grey, calcareous siltstone. sw 100 | 100 | © photos.
It 1 Very weak. [MELANGE BLOCK] 24.40m: Weak HCl reaction
H — 24.45-24.60m: ...Slightly weathered, grey, calcareous
L E E— SILTSTONE. Very weak [SMALL MELANGE BLOCK]. 24.60-24.70m: SZ, 10-20°,100mm
— 24.60-24.70m: ...Shear Zone, dark grey with white speckles, —
L B ilty CLAY with minor gravel. Stiff, low plasticity. Gravel is fine
o L 1 medium, subangular, limestone. Contacts 10-20°.
L 25— 24.70m: Unweathered, greenish grey to grey with reddish
w F 4. ... brown banding, pervasively sheared, intermixed calcareous
3 |-g9 i MUDSTONE and SILTSTONE with minor fine sandstone. 100 | 100 | o
| i Very weak. Some siltstone and limestone clasts, fine to
| medium gravel, subangular. Contorted shear fabric with
| i B polished surfaces, brecciated appearance in places
| D [MELANGE BLOCK].
E—— S 25.70m: 100mm core loss picked up in
| + R following 27.2-28.7 run
L 26
—88 T
o f
agr 100 [ 100 | O
I |
B 1 26.80m: ...Light grey, laminated, calcareous SILTSTONE clast,
I deformed.
L 27:
o 87 i
st 1
It 28— <Z( uw 1001100 0 28.00m: Weak HClI reaction
-86
L 29—+
-85 b
o | 1
a 100 | 100 [ O
L _
L 30— 30.00m: No HCl reaction
N i
15} : : Ll 30.82m: ...Limestone clasts, fine to medium gravel, 30.82m: Strong HCI reaction on clasts.
2l subangular. 100 | 100 | 0
83
: i 31.35m: Unweathered, dark grey, light grey and brownish ]
| | ] grey, pervasively sheared, calcareous MUDSTONE. 1 - Weak HCI :
i | Extremely weak. Shear fabric dips 10-30° with polished 31.50m: Weak HCI reaction
| | surfaces. Contains clasts up to 70mm, limestone and uw
o o | | siltstone, subangular. Top contact 40° [MELANGE MATRIX].
<} i 31.70-32.15m: ...Reddish brown banding, 10-50mm thick,
It A
dipping 5-10 degrees
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 83mm. DateTime Hole Depth Water Level
2. One vibrating wire piezometer was installed on 06/11/2025. BH2B_1113_PZ01 was installed at 16.35m bg|, Serial No. 378230.
3. Falling/rising head testing undertaken with data logger at borehole depth 22.60m on 30/10/2025 pm 1.0m agl and 31/10/2025 am 0.7m agl. No groundwater flow was recorded.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints with moderate and strong tensile strength within the Northland Allochthon Calcareous Sequence.
5. Falling/rising head testing undertaken with datalogger at borehole depth 22.60 m resulted in artificial artesian conditions on 30/10/2025 pm (1.0m agl) and 31/10/2025 am (0.7 m agl) . No groundwater
flow was recorded
Shear Vane (IBHSV) Serial No. 2183, calibration constant 1.482.
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82 b
I | 32.30m: ...Shear fabric dips 50°.
i 100 [ 100 | ©
-k _
O [ u
T | 4
~ L 33—
M i
+ R 33.35m: ...Shear fabric dipping 70 degrees.
i i 33.50m: ...Shear Fabric dipping 10-40 degrees.
o[ 1
c 100 | 100 | ©
£l i
L 34— 34.00m: Weak HCI reaction
] -80
T 1 34.50-34.60m: ...Shear zone. Clayey silt. Very stif, high 34.50-34.60m: Sz, 10%, 100mm, bottom contact f;
B plasticity. Bottom contact 10°.
L 35 uw
H B 35.05m: ...Shear fabric dipping 10-30°.
(2] 79 4
<} 100 [ 100 | ©
£ i
) = — 35.50m: Strong HClI reaction on limestone
= clasts
B ] =
— 36— <
i =z
78 b
o[ |
S 100 | 100 | ©
£ i
: 37 | 37.00m: ...Shear Fabric dipping 10-20 degrees.
77 b
B | 37.90m: Unweathered, light grey, fine to coarse silty X .
r% calcareous SANDSTONE. Weak. Bedding dipping 5-20 38.00m: Weak HCI reaction
o | | degrees. Incipient joints throughout, dipping 20-90 degrees,
hlliNe] 76 co planar and stepped. Strong tensile strength with silt infill. 100 | 100 [ ©
Tr 100 [MELANGE BLOCK]
[ i uw
: flooo < 9.40m: Unweathered, dark grey, calcareous SILTSTONE.
I e ‘ery weak. Very thin bedding, dipping 10-20 degrees,
| 4 stepped. Incipient joints dipping 10-60 degrees, moderate
| 75 4 tensile strength, silt infill MELANGE BLOCK].
| i 9.80m: Unweathered, grey to greenish grey with brownish
| range banding, pervasively sheared, calcareous, I
Sl _ SILTSTONE and MUDSTONE with some sandstone and
L [T [ | limestone clasts. Very weak. Sandstone and limestone clasts ||,y
| i are fine to coarse gravel, subrounded. Shear fabric drips
I} | 10-40 degrees with polished surfaces parallel to shear fabric. 100 | 100 | ©
- i Drilling and handling induced breaks parallel to shear fabric uw
i [MELANGE MATRIX]

Remarks:

flow was recorded

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 83mm.
2. One vibrating wire piezometer was installed on 06/11/2025. BH2B_1113_PZ01 was installed at 16.35m bg|, Serial No. 378230.

3. Falling/rising head testing undertaken with data logger at borehole depth 22.60m on 30/10/2025 pm 1.0m agl and 31/10/2025 am 0.7m agl. No groundwater flow was recorded.

4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints with moderate and strong tensile strength within the Northland Allochthon Calcareous Sequence.
5. Falling/rising head testing undertaken with datalogger at borehole depth 22.60 m resulted in artificial artesian conditions on 30/10/2025 pm (1.0m agl) and 31/10/2025 am (0.7 m agl) . No groundwater

Water Level Readings:
DateTime Hole Depth Water Level
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i 40.00m: ...100mm SILTSTONE / fine SANDSTONE clast. !g:;
o | Pervasively sheared and microfaulted with moderate to high 4
g 74 i tensile strength incipient joints. Top contact 30°.
L 41—
© | i
-~ 52 4
orn 100 | 100 | ©
L i
B 42 | 42.00-42.15m: ...150mm Sandstone clast, disrupted bedding.
B | = Top contact 80°, bottom contact 15°.
72 = uw
1 + z
w [ 1
[¢] 100 | 100 [ O
L i
L 43
71 1
© L
L 44—
o | i
< 100 | 100 | ©
i - 0o 44.50m: Unweathered, greenish grey to grey, pervasively 44.50-48.75m: FZ, 4.25m, lower contact 10
B sheared, MUDSTONE and SILTSTONE. Extremely weak.
B Shear fabric dipping 10-30 degrees and contorted with
— polished surfaces parallel to shear fabric. (Silt with some clay.
i e Stiff, moist, high plasticity) NORTHLAND ALLOCHTHON .
TR if, moist, high plasticity) 45.00m: Weak HCI reaction
1. ... FAULT].
1 69 i
ol ] L
[¢] 4 P4 uw 97 | 97 0
g+
L 46—
—68 T
I ] 46.30m: ...White fine to coarse angular limestone clasts.
~ B 46.50m: ...Coarse gravel to cobble sized subangular siltstone
- B | clasts.
L E ” H 46.75m: Unweathered dark grey, interbedded calcareous T t?hzgff%ﬁiqmr;;%rlfnbreaks along incipient
= 4 SILTSTONE and MUDSTONE with some sandstone. Very L 9
L 47 weak. Laminated to very thin, dipping 5-10 degrees,
= 4 deformed and convoluted in places. Incipient joints parallel to
8 67 bedding planes and 30-45° dip with calcite infilling, moderate
g1l ] _, | tensile strength. [NORTHERN ALLOCHTHON ED || ey || 1wy
L - <z( CALCAREOUS SEQUENCE] uw
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 83mm. DateTime Hole Depth Water Level
2. One vibrating wire piezometer was installed on 06/11/2025. BH2B_1113_PZ01 was installed at 16.35m bg|, Serial No. 378230.
3. Falling/rising head testing undertaken with data logger at borehole depth 22.60m on 30/10/2025 pm 1.0m agl and 31/10/2025 am 0.7m agl. No groundwater flow was recorded.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints with moderate and strong tensile strength within the Northland Allochthon Calcareous Sequence.
5. Falling/rising head testing undertaken with datalogger at borehole depth 22.60 m resulted in artificial artesian conditions on 30/10/2025 pm (1.0m agl) and 31/10/2025 am (0.7 m agl) . No groundwater
flow was recorded
Shear Vane (IBHSV) Serial No. 2183, calibration constant 1.482.
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Q| = w5 z = =] F|l®|x E &
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
| 48.00-48.20m: x2, 70°, PI, Sm, calcite 2-8mm
—66
o | i
% ] 100 | 97 | 97
| i 48.83-49.03m: ...Fine to medium sandstone bed. Thin, dipping
L 49— 5 degrees.
B : 49.10m: ...Dark grey interbedded Sandstone (60%) and
65 ] Siltstone (40%) Sandstone is fine to medium, very thin, dipping
B 10-30 degrees and deformed.
© [ 1
L 50
[se} 4 . inDi o
g 64 50.20-50.26m: ...Crushed zone. Medium to coarse gravel, uw 95 | 73 | 73 50.20m: CZ, 60mm, dipping 70
B Siltstone. Dipping 70 degrees. Matrix of silt, low plasticity.
: 51 50.90-52.30m: ...Convoluted and deformed bedding.
—63 7
o i
g 100 | 100 | 100
L i
r 7 -
L 52— <
| z
—62
4 B ] 52.50m: Unweathered, light grey, calcareous SILTSTONE 52.50m: Strong HCI reaction
i ] with some fine sandstone. Very weak. Thin bedding, dipping
B | 10-20 degrees, deformed and offset. Microfaults and incipient
B | joints throughout, dipping 10-70 degrees, moderate tensile
B 53] strength often with calcite infill.
(2] 4
o [ 95 | 97 | 90
L i
3 T uw
| 54—
B : 54.10-54.15m: ...Fracture zone, very closely spaced. Fine to (5:42 },%,315\-,:\,35;?(: tg:élillr:e gsl{;gﬁcfhdi'f;??g:féﬁ?:/
60 coarse gravel, siltstone. Dipping 70 degrees. Silt matrix, low o gth Incip J ’
L B - 10-80°, surfaces clean and calcite infilled.
] plasticity.
8 I~ 7 100 | 41 | Bo 54.73m: BP, 80°, Sm, PI, Vn Calcite
L i
L R 54.89m: BP, 70°, Sm, PI, Vn Calcite
< | 55— 54.92m: BP, 70°, Sm, PI, Vn Calcite
—59 7
L 1.0 55.35m: Unweathered, fine to medium calcareous
—t — SANDSTONE. Weak. Trace siltstone clasts, medium gravel, —
L E sub-rounded. Laminated to thin, dipping 5-10 degrees
SE el N bedding deformed and offset. Microfaults and incipient joints | UW
T L [ parallel to bedding planes and dipping 30°, high tensile
L 1000 strength with calcite infill.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 83mm. DateTime Hole Depth Water Level
2. One vibrating wire piezometer was installed on 06/11/2025. BH2B_1113_PZ01 was installed at 16.35m bg|, Serial No. 378230.
3. Falling/rising head testing undertaken with data logger at borehole depth 22.60m on 30/10/2025 pm 1.0m agl and 31/10/2025 am 0.7m agl. No groundwater flow was recorded.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints with moderate and strong tensile strength within the Northland Allochthon Calcareous Sequence.
5. Falling/rising head testing undertaken with datalogger at borehole depth 22.60 m resulted in artificial artesian conditions on 30/10/2025 pm (1.0m agl) and 31/10/2025 am (0.7 m agl) . No groundwater
flow was recorded
Shear Vane (IBHSV) Serial No. 2183, calibration constant 1.482.
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BH2B_1113

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

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 83mm.
2. One vibrating wire piezometer was installed on 06/11/2025. BH2B_1113_PZ01 was installed at 16.35m bg|, Serial No. 378230.
3. Falling/rising head testing undertaken with data logger at borehole depth 22.60m on 30/10/2025 pm 1.0m agl and 31/10/2025 am 0.7m agl. No groundwater flow was recorded.

4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints with moderate and strong tensile strength within the Northland Allochthon Calcareous Sequence.
5. Falling/rising head testing undertaken with datalogger at borehole depth 22.60 m resulted in artificial artesian conditions on 30/10/2025 pm (1.0m agl) and 31/10/2025 am (0.7 m agl) . No groundwater
flow was recorded

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 29/10/2025 Logged: M.Zhang/B.Griffiths
Method: Rotary Core Wireline Easting: 1727719.87 Date completed: 06/11/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6006363.58 Inclination: 90° Reviewed:  N. Crampton
Contractor:  McMillan (NI) Drilling Ground level: 114.216m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
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= O =z @© < Elo|x [ ]
o o > 5} DT 2}
= 202,380 z
S2S0654
L 1 uw 2%
58 i 56.20m: Unweathered, grey, calcareous MUDSTONE and 100 | 6 6 ii%53;6{.%??\;\/232}5;Cstilréesﬁg:eir:lii(:(l;)il ?;'rl]ltmg
o i ] SILTSTONE with some sandstone. Very weak. Sandstone is ioints. Recovered as fine to coar%e an ﬁlar
NG i a fine to medium. Bedding is laminated to moderately thin, J ravél with minor fines 9
T [ dipping 10-20 degrees deformed and offset. Microfaults and g X A
L P . o 56.20-74.00m: Pervasive incipient joints,
incipient joints parallel to bedding planes and 30-70, 10-80°. typically weak to moderate tensile
B ] moderate tensile strength.  ypically RN
o 1 strength, silt and calcite infill.
H B 56.85-57.05m: ...Fine to medium, grey, calcareous Sandstone.
— 57— Very thin bedding, dipping 5 degrees.
57 b
o | 1
<} 100 | 87 || 87
£l i
L 58
b 56 b
G s 1 o7 | 87| &7
£ i
] B 1 59.60-66.15m: ...Dark grey, moderate tensile strength incipient
B | joints, dipping 10-60 degrees, infilled with silt and calcite. Core
B | breaks parallel to bedding planes and incipient joints during
I - |handing. X
— 60— <ZE 60.00m: Strong HClI reaction
L E uw
54
o 1 60.30-60.45m: VE, 70°, Un, 1-5mm
-k i
(<% — 100 | 90 || 90
T | i
N : 61t 61.00-64.00m: ...Bedding offset by incipient joints / microfaults.
53 b
- - i
gL — 100 | 100 | 100
T [ 4
I 62—
52 b
] o 1
gL 100 | 100 | 100
T 62.53m: ...50mm Sandstone clast, cobble, subangular with
s ] calcite inclusions. 62.73m: JT, 30°, Sm, PI, Vn Silt and calcite
I 63
b 51
-k i
(e
I
i 63.60-63.71m: ...Fine to medium calcareous sandstone bed.
B Dipping 5 degrees. 98 | 73| | 73|
r T 63.82-64.12m: CZ, Fine to coarse siltstone
F 1 gravel, angular. Silt matrix, low plasticity. Upper
Remarks: Water Level Readings:

DateTime Hole Depth Water Level
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Project Offce Location: 2941 State Highway 1, Kaiwaka, Zone 3 —_—
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 29/10/2025 Logged: M.Zhang/B.Griffiths
Method: Rotary Core Wireline Easting: 1727719.87 Date completed: 06/11/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6006363.58 Inclination: 90° Reviewed:  N. Crampton
Contractor:  McMillan (NI) Drilling Ground level: 114.216m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
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S=S0>0)
i contact 10°, lower contact 30° !E;’I
G 5o
Tl 4
ol L 64.59m: VE, 5 °, P, 5mm
« 4
B ] 64.70m: ...Bedding dips 50°.
H 65— 65.00m: Strong HCl reaction
52} 4
g 102 | B3 | B3
o 4
+ b 65.60m: VE, 80°, PI, 5mm
—t 66
o 1 66.10m: VE, 10°, PI, 5mm
a8 b
I| @ i :
Nl g 93 | 93 || 97
Tl 4
L 67
a7 1
r 7 -
L 68— <ZE uw
— = 1 H 68.10-68.60m: Extremely to very closely
. ) A
O 46 o7 | 93 o3 fspacedl mc?derate tecnsue strength incipient
I | 1 joints dipping 10-70'
- R 68.40m: CZ, 10°, fine angular gravelly silt,
L — 30mm, drilling induced
- R 68.60m: CZ, 10°, fine angular gravelly silt,
- 30mm, drilling induced
= 68.65m: JT, 70°, Sm, PI, Vn Silt
—ot 69—
45 b
- 69.30m: JT, 70°, Sm, PI, Vn Calcite
0 I i o
I ] 69.50m: ...Bedding dips 5°. 69.60-70.05m: JT, 70°, Sm, PI, Vn Calcite
gr ] 100 | 45 | 45
T L
L 70— 70.00m: Strong HCI reaction
44 T
- g 70.70m: VE, 70°, Un, Calcite
L 7 71.00m: JT, 70°, Sm, Un, Vn Calcite
g 100 | o7 | o7
Tl 4
© | 4
N -
i 71.50m: ...Bedding dips 70°.
B ] H H 71.70-72.60m: ...Bedding offset by incipient joints / microfaults.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 83mm. DateTime Hole Depth Water Level
2. One vibrating wire piezometer was installed on 06/11/2025. BH2B_1113_PZ01 was installed at 16.35m bg|, Serial No. 378230.
3. Falling/rising head testing undertaken with data logger at borehole depth 22.60m on 30/10/2025 pm 1.0m agl and 31/10/2025 am 0.7m agl. No groundwater flow was recorded.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints with moderate and strong tensile strength within the Northland Allochthon Calcareous Sequence.
5. Falling/rising head testing undertaken with datalogger at borehole depth 22.60 m resulted in artificial artesian conditions on 30/10/2025 pm (1.0m agl) and 31/10/2025 am (0.7 m agl) . No groundwater
flow was recorded
Shear Vane (IBHSV) Serial No. 2183, calibration constant 1.482.
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4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints with moderate and strong tensile strength within the Northland Allochthon Calcareous Sequence.
5. Falling/rising head testing undertaken with datalogger at borehole depth 22.60 m resulted in artificial artesian conditions on 30/10/2025 pm (1.0m agl) and 31/10/2025 am (0.7 m agl) . No groundwater

flow was recorded

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

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 29/10/2025 Logged: M.Zhang/B.Griffiths
Method: Rotary Core Wireline Easting: 1727719.87 Date completed: 06/11/2025 Input: B.Griffiths
Equipment: Hanjin/D&B 10 Northing: 6006363.58 Inclination: 90° Reviewed:  N. Crampton
Contractor:  McMillan (NI) Drilling Ground level: 114.216m (NZVD2016) | Azimuth: N/A Verified: C. Parkes
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S=5050)
i 72.00m: VE, 60°, PI, Calcite
42
o F 4
g + — 97 | 87| 87
- 72.60m: JT, 50°, Sm, PI, Vn Calcite
- b 72.70m: JT, 30°, Sm, PI, Vn Calcite
© | J
I | J
1 7 E uw
i | P4
41 R
o |
gt - 100 | 95 | 72
T L |
5 | J
B 74 73.90m: ...Bedding dips 40°
[ ] Terminated at 74.00 m. Target depth.
40 ]
L 75—
—39 T
: 76—
38 T
: 77
—37 T
L 78—
36 ]
L 794
35 T
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46mm and vertical accuracy +/- 83mm. DateTime Hole Depth Water Level
2. One vibrating wire piezometer was installed on 06/11/2025. BH2B_1113_PZ01 was installed at 16.35m bgl, Serial No. 378230.
3.F ising head testing 1 with data logger at borehole deplh 22.60m on 30/10/2025 pm 1.0m agl and 31/10/2025 am 0.7m agl. No groundwater flow was recorded.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1113
Photographed By: BTG Date Photographed: 29/10/2025-05/11/2025

BH2B_1113 BOX001_0m-3m

BH2B_1113 BOX002_3m-6.76m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1113
Photographed By: BTG Date Photographed: 29/10/2025-05/11/2025

BH2B_1113 BOX003_6.76m-9.7m

BH2B_1113 BOX004_9.7m-13m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1113
Photographed By: BTG Date Photographed: 29/10/2025-05/11/2025

BH2B_1113 BOX005_13m-16m

BH2B_1113 BOX006_16m-18.05m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1113
Photographed By: BTG Date Photographed: 29/10/2025-05/11/2025

BH2B_1113 BOX007_18.05m-20.9m

BH2B_1113 BOX008_20.9m-23.2m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1113
Photographed By: BTG Date Photographed: 29/10/2025-05/11/2025

BH2B_1113 BOX009_23.2m-25.85m

BH2B_1113 BOX010_25.85m-28.7m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1113
Photographed By: BTG Date Photographed: 29/10/2025-05/11/2025

BH2B_1113 BOX011_28.7m-31.5m

BH2B_1113 BOX012_31.5m-34.14m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1113
Photographed By: BTG Date Photographed: 29/10/2025-05/11/2025

BH2B_1113 BOX013_34.14m-36.92m

BH2B_1113 BOX014 36.92m-39.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1113
Photographed By: BTG Date Photographed: 29/10/2025-05/11/2025

BH2B_1113 BOX015_39.6m-42.3m

BH2B_1113 BOX016_42.3m-45.2m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1113
Photographed By: BTG Date Photographed: 29/10/2025-05/11/2025

BH2B_1113 BOX017_45.2m-48.25m

BH2B_1113 BOX018 48.25m-51.1m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1113
Photographed By: BTG Date Photographed: 29/10/2025-05/11/2025

BH2B_1113 BOX019_51.1m-54m

BH2B_1113 BOX020_54m-56.85m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1113
Photographed By: BTG Date Photographed: 29/10/2025-05/11/2025

BH2B_1113 BOX021_56.85m-59.6m

BH2B_1113 BOX022_59.6m-62.45m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1113
Photographed By: BTG Date Photographed: 29/10/2025-05/11/2025

BH2B_1113 BOX023_62.45m-65.3m

BH2B_1113 BOX024_65.3m-68.1m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1113
Photographed By: BTG Date Photographed: 29/10/2025-05/11/2025

BH2B_1113 BOX025_68.1m-70.9m

BH2B_1113 BOX026_70.9m-73.75m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1113
Photographed By: BTG Date Photographed: 29/10/2025-05/11/2025

BH2B_1113 BOX027_73.75m-74m



Project Office

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 3, 94 State Highway 12, Brynderwyn

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

BH2B_1114

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 29/09/2025 Logged: M.Zhang
Method: Rotary Core Wireline Easting: 1727796.31mE, Date Completed: 01/10/2025 Input: M.Zhang
Equipment: Fraste SRS Northing: 6005340.81mN, Inclination: 90 Reviewed: R.van Dam
Contractor:  Pro-Drill (Auck) Ltd Ground level: 126.82m (NZVD2016) |Azimuth: N/A Verified:  C. Parkes
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218 |E T|%0 |8 £| 88 |g|g|8]| &9 STRATIGRAPHY E2
w ,’_: g F ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
| al29 sl =29 |e1819 | & ADDITIONAL NOTES z9
Q|2 (¢ w|o w < = o
© a © E L 2 p0n (2]
E22899 £
w | SILT, with minor clay, with minor rootlets; dark brown. :
Soft, moist, low plasticity; rootlets less than 2mm
L thick. [FILL].
CLAY, with some silt, with trace gravel; brown, 04m SV
T mottled orangish brown. Very stiff, moist, high BH SV
plasticity; gravel, fine, subangular, moderately 131/48kPa
| £ [ 126 weathered, Mudstone; [NORTHLAND ALLOCHTHON 100 - | -
B SOIL].
= Silty CLAY; brownish grey, mottled orange. Very stiff, 1m sV
moist, high plasticity. BH SV
104/52kPa
2]
- <
z 15m SV
BH SV
Y 130/56kPa | s | - | -
o | 125 15m SPT
1,101,1,2,2
— 2_| N=6
2.10m - 2.80m: Brownish grey, mottled orange and reddish
brown.
@
g 00| - | -
I
| 124
Highly weathered; dark grey, mottled reddish brown,
| 3_] pervasively sheared SILTSTONE; extremely weak. 3.00m: HCI ) _
~ (Clayey SILT, very stiff, moist, high plasticity). ey -00m: HCltest on matrix, no reaction
Y [NORTHLAND ALLOCHTHON DEGRADED ZONE]. 148/49kPa | 5 I
@b 3m SPT
- 1,2122,22
3.45m - 3.55m: CORE LOSS (100mm). Loss due to washout N=8
of fines during drilling.
| 123
@
g 4_| of - | -
I
4.17m - 4.26m: Fine SANDSTONE, extremely weak.
L HW
3 4.50m - 4.68m: U54 sample, Push tube refusal (180mm). 100]| - _
2
468m SPT
- | 122 3,3//3r,“3, 3,4
o N=13 6 -
an 5
1 5.00m: HCI test on matrix, no reaction
5.13m - 5.17m: Core swell (40mm)
- o
S
@
g 104 | - -
I
| 121
Moderately weathered; greenish grey, banded grey,
— 6 pervasively sheared, Calcareous MUDSTONE; 6m SPT
— extremely weak. Strong reaction to HCI. (SILT with 6,8//8,7,8 9
% some clay, very stiff, moist, low plasticity). N= 32 82]| - -
6.45m - 6.50m: Core swell (50mm)
| 120 ! . .
- MW 6.85-7.25m: , Shear fabric dips 2040’
g 7_| 03| - | -
T 7.00m: HClI test on matrix, strong reaction
75m SPT
4,5//6,6,8 8
= >
& [ 119 nE e - -
3 — :
REMARKS: Vater Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy
+/- 44mm and vertical accuracy +/- 66mm.

2. Two vibrating wire piezometers was installed on 01/10/2025. BH2B_1114_PZ01 was installed at

16.0m bgl, Serial No.377869.BH2B_1114_PZ02 was installed at 28.5m bgl, Serial No. 378279.
3. Shear Vane Serial No. DR1254, calibration constant 1.682.

DateTime

Hole Depth (m) |Water Level (m)




Project Office

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 3, 94 State Highway 12, Brynderwyn

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

BH2B_1114

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 29/09/2025 Logged: M.Zhang
Method: Rotary Core Wireline Easting: 1727796.31mE, Date Completed: 01/10/2025 Input: M.Zhang
Equipment: Fraste SRS Northing: 6005340.81mN, Inclination: 90 Reviewed: R.van Dam
Contractor:  Pro-Drill (Auck) Ltd Ground level: 126.82m (NZVD2016) |Azimuth: N/A Verified:  C. Parkes
w =
_ n [ =
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
| al29 sl =29 |e1819 | & ADDITIONAL NOTES z9
Ols (¢ w|o w < =~ o
° [=] ° = 2 @ ol 2}
EL£8CY Z
) = 7.95-8.05m: CORE LOSS (100mm). Loss assumed a5 _ _
z from washout of SPT disturbed material during 8.10m: HCl test on matrix, strong reaction
L drilling. 8.25m - 8.37m: Core Swell (120mm)
Moderately weathered; greenish grey, banded grey,
© T pervasively sheared, Calcareous MUDSTONE; MW
g extremely weak. Strong reaction to HCI. (SILT with ey - | -
[ 118 some clay, very stiff, moist, low plasticity).
0 8.25m - 8.60m: Shear fabric dips at 0-10°. |
— — (| 8.70m - 8.75m: Fine SANDSTONE, extremely weak. | om SPT 9.00m: HCI test on matrix, no reaction
= Moderately weathered; grey, banded light and dark 5'5/@ T o
o [ grey, pervasively sheared, Intermixed MUDSTONE T
and SILTSTONE; extremely weak. No reaction to HCI.
- (SILT, very stiff, moist, low plasticity). 9.45m - 9.55m: Core Swell (100mm)
MW
[ 117
se] 10.00-10.10m: CZ, 10°, handling induced,
% 10_{ 108 - - recovered as extremely weak, fine to medium
mudstone gravel, some clayey silt, low plasticity
10.15-10.21m: SZ,5°, recovered as extremely
Kk, fi di d I, mi
N Moderately weathered; greenish grey, banded dark Slavey sit, fom Slasticity stone gravel, minor
grey, mottled reddish brown, pervasively sheared, [~~10.38m: JT, 30°, SM, UN
T MUDSTONE; extremely weak; no reaction to HCI. 10.5m SPT
. o | (SILT with some clay, hard, moist, low plasticity, trace 6,7//8 889
% 1116 < | fine to medium, angular to sub-angular slightly N=33 64 | - | -
B weathered mudstone clasts). 10.80m: HCI test on matrix, no reaction
— 1
3 MW
® 11.35m - 11.75m: Shear fabric dips at 20-30°.
g i 00| - | -
I
| 115
12 11.87m - 11.96m: Laminated SILTSTONE cobble, very
© 1 weak. 12m SPT 12.00m: HCI test on matrix, no reaction
- 5,6/7,6,8 6
o N=27 80 - -
»n -
. Moderately weathered; grey, banded dark grey, 12.50m - 12.55m: Core Swell (50mm)
pervasively sheared, Calcareous SILTSTONE;
114 extremely weak; trace fine to medium, sub-angular
B limestone clasts. Strong reaction to HCI. (SILT with
S 13_] some clay, hard, moist, low plasticity). Mw 14| - | -
I
Slightly weathered: grey banded dark grey 13.40m: Pervasively sheared rock mass, shear
' g ’ ’ ’ fabric is chaotic
- pervasively sheared, Calcareous SILTSTONE; very 13.5m SPT
o . " - ) 9,911,390 | 3| - | -
7] weak; trace fine to medium, sub-angular limestone for 75mm N =
I—1 113 clasts. Strong reaction to HCI. NORTHLAND 50+
ALLOCHTHON CALCAREOUS SEQUENCE].
14_| g sw
14.10m - 14.20m: Shear fabric dips at 30°
ECS
o I 14.30m - 14.64m: Shear fabric dips at 0-10°
g 98 | 85|| -
I - 14.50m: HCI test on matrix, strong reaction
14.60-14.85m: JT,10%40°, RG , PL , (Jtxd)
© Slightly weathered; grey, indistinctly bedded, fine 7
112 SANDSTONE; weak. No reaction to HCI. Closely to csl :
15 moderately widely spaced joints, moderately inclined.
o N [SLIGHTLY WEATHERED PAKIRI FORMATION]. 5msSPT [100| - | -
2 | 13,37
for 70mm N =
| 2 15.06m - 15.15m: SILTSTONE, dark grey, extremely weak. swW 50+
15.15m - 15.28m: CORE LOSS (130mm). Loss due to
8 - washout of SPT disturbed material during drilling. ol 4 . 15.50m: HCI test on matrix, no reaction
I 15.28m - 15.38m: Recovered as sub-rounded to rounded
111 medium to coarse mudstone gravel in sandstone matrix.
- Assumed disturbed by SPT and rounded during drilling. 515‘ 88z JT, 20°, RG , PL, clean |
REMARKS: Vater Level Relad.ings:

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

+/- 44mm and vertical accuracy +/- 66mm.

2. Two vibrating wire piezometers was installed on 01/10/2025. BH2B_1114_PZ01 was installed at

16.0m bgl, Serial N0.377869.BH2B_1114_PZ02 was installed at 28.5m bgl, Serial No. 378279.
3. Shear Vane Serial No. DR1254, calibration constant 1.682.

DateTime Hole Depth (m)
29/09/2025 1:00:00 pm 15.15
30/09/2025 7:45:00 am | 15.15 |

Water Level (m)

0.00
4.60




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 14
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 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 29/09/2025 Logged: M.Zhang
Method: Rotary Core Wireline Easting: 1727796.31mE, Date Completed: 01/10/2025 Input: M.Zhang
Equipment: Fraste SRS Northing: 6005340.81mN, Inclination: 90 Reviewed: R.van Dam
Contractor:  Pro-Drill (Auck) Ltd Ground level: 126.82m (NZVD2016) |Azimuth: N/A Verified:  C. Parkes
w =
_ n [ =
x 3 w =2 3 = [}
[= 1 o c _ =~ = (O] =
2lo|E I|Zo 5 c| B8 |E|E|E| 69 STRATIGRAPHY Rz
w E g F ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
glh|d &a|23|o 5| 9 |o|9|g| &k ADDITIONAL NOTES 29
Sl=|¢ wlo u g <o Flo|x = m
e oz 2238 2
E=28¢g Z
] [CONT] Slightly weathered; grey, indistinctly bedded, : 15.91-15.95m: JT, 10°, RG , UN, clean, (Jtx3) 1}
| ] . i csl :
3 ] 5 fine SANDSTONE, weak. Nolrgachon to HCI. Closely ow o ll 4 . : 16.30-16.35m: CS, 10° , recovered as extremely
T L 1 & | to moderately widely spaced joints, moderately L k, fine siltstone gravel, some clayey silty, low
E inclined. [SLIGHTLY WEATHERED PAKIRI plasticity .
16.41m - 16.50m: Disturbed on removal from
n O 1 FORMATION]. i 16.5m SPT 0 - - catcher i )
] \ 16.5-16.6m: Solid cone SPT, no recovery (100mm). [ or ggr}ljnsN - 16.60m - 17.25m: Bedding fabric dips at 30-45°
L0 Slightly weathered, moderately thinly INTERBEDDED 50+ L 16 s o a0 ShE R g clips a1 30-50
1 to laminated grey SILTSTONE (80%) and dark grey
N fine SANDSTONE (20%)- Moderately Strong; bedding 17.00m - 17.07m: Bedding offset 10mm, micro
] is chaotic (inferred soft sediment deformation). fault
8 | 4 100 | 95 95 17.25m - 18.00m: Bedding fabric dips at 60-90°.
T | Bedding offset 5-15mm
4 =) sw
N | o
109 |
18_]
1 18.00m - 18.10m: Bedding dips at 30°
] 18.12m - 18.23m: Highly sheared band of dark grey [—18.20m: JT, 60°, RG, UN , clean
| ] SILTSTONE, with minor limestone gravel clasts.
. ] Slightly weathered; greenish grey and grey, 28"'.0’.“: Pervasively sheared rock mass, shear
b h d ch: d d d
g ] Intermixed MUDSTONE and SILTSTONE; very weak; o g f - ebricte chaotie and changes directon and dp
1 weak reaction to HCI. Pervasively sheared with minor
| 108 1 mudstone and calcitic clasts. [NORTHLAND
0] ALLOCHTHON CALCAREOUS SEQUENCE].
: 19.00m - 19.10m: CORE LOSS (100mm). Loss due to 19.10m - 19.35m: Shear fabric dips at 10-40°
8 ] washout of softer material during drilling. a0 || o |
= ] 19.17m - 19.26m: SILTSTONE cobble, very weak.
| 107 ]
20_|
o ]
g o7 | o7 | -
L ]
- ]
| 106 i
— 21_- a ECS
] 2 sw
1 21.35m: Dark grey with light grey clasts.
- 4
g 1 9 [ 8of| -
I
1 21.70m - 22.20m: drilling disturbed, recovered as
|.105 1 extremely weak, fine to coarse, mudstone gravel,
— q some clayey silty, low plasticity
22_]
: 22.20m - 22.40m: CORE LOSS (200mm). Loss due to
B 1 washout of sheared material during drilling.
| 104 ]
o« 23_|
g 88 || 84|16
¥ ]
__ 23.50m - 23.70m: SILTSTONE cobble, very weak.
23.67m - 23.77m: The contact between units dips
103 23.67m - 23.77m: Carbonaceous laminae, 1-5 mm. /’ """" 20° and is offset 20 mm by a sub-vertical healed
B 1 2 | Unweathered weathered; dark grey, fine to coarse uw M micro fault
pje] 1 97 [ Bo [ o : 24.02-24.55m: FZ, 60°-90°, SL , PL , striations on
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
+/- 44mm and vertical accuracy +/- 66mm.
2. Two vibrating wire piezometers was installed on 01/10/2025. BH2B_1114_PZ01 was installed at
16.0m bgl, Serial No.377869.BH2B_1114_PZ02 was installed at 28.5m bgl, Serial No. 378279.
3. Shear Vane Serial No. DR1254, calibration constant 1.682.




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_1114

Central, Auckland 1010 Project Reference:  Aurecon WSP JV Sheet 4 of 7
BOREHOLE INFORMATION CO-ORDINATES: Date Started: 29/09/2025 Logged: M.Zhang
Method: Rotary Core Wireline Easting: 1727796.31mE, Date Completed: 01/10/2025 Input: M.Zhang
Equipment: Fraste SRS Northing: 6005340.81mN, Inclination: 90 Reviewed: R.van Dam
Contractor:  Pro-Drill (Auck) Ltd Ground level: 126.82m (NZVD2016) |Azimuth: N/A Verified:  C. Parkes
w =
_ n [ =
x 3 w =2 3 = [}
[« K= Q < P I S Q =
2lo|E I|Zo 5 | B8 |E[E8[8] 69 STRATIGRAPHY Rz
w|E 4 F ao |© 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
[ 2,00
EL£8CY Z
SANDSTONE; moderately strong; indistinctly bedded, ﬁ]iﬁi?é:;‘,f:gﬁsrve‘s”eakage along closely spaced
gently to moderately inclined, fining upwards;
L | occasional beds with minor gravel, fine to medium,
angular to sub-angular, unweathered sandstone,
|| E siltstone and calcite (weak HCI reaction). vCs
g [UNWEATHERED PAKIRI FORMATION]. or | ko | ko 24.60-24.90m: JT,70°, RG , UN,, clean
T L102 7
25_| |—24.98m: JT, 65°, RG , UN, clean
Cs| :
25.20m - 25.35m: Very thinly INTERBEDDED to laminated, L o (1 o101
i light grey, fine SANDSTONE (80%) and dark grey 25.30m - 25.35m: Disturbed on removal from
] SILTSTONE (20%). Moderately strong; gently inclined. : catcher
- CS| : | —25.57m: JT, 20°, RG, PL, clean
g 25.35m - 25.60m: Conglomeratic SANDSTONE. Moderately 100 | 58 | 5 P [—25-65m:JT, 30° RG, PL, clean
101 strong; clasts are gravel, fine to medium, sub-rounded, i [T25.73m: JT, 30% RG, PL, clean
o B unweathered sandstone, siltstone and calcite. : 25.80m - 25.95m: Drilling didturbed
gy S— 26 : 25.95-27.00m: JT, x 5, 4560°, PL, RG, clean
— ECS
csl :
26.20m - 26.25m: Thinly laminated carbonaceous interbeds, :
- 5-10mm spacing. ECS
g h 100 | 6 2
I
uw 26.70m: HCl test on matrix, no reaction
| 100 X
27 26.88m - 27.10m: Very thinly INTERBEDDED to laminated,
m light grey, fine SANDSTONE (70%) and dark grey
SILTSTONE (30%). Moderately strong, sub-horizontal. 27.15-28.70m: JT,80°90°, RG , UN, clean
@
21 o 99 | |25 |25
28_| ) ves
o
7] 28.50m - 28.80m: Conglomeratic SANDSTONE. Moderately L
= strong; clasts are gravel, fine to medium, sub-rounded,
98 unweathered siltstone and calcite.
29 M 29.00m: HCI test on matrix, no reaction
o] N :
% 98 | |27 | |22 —29.10m: JT, 50°, RG , ST, clean
ves
r |—29.35m: JT, 60°, RG, PL, clean
ECS 29.38-29.50m: SZ,0°, recovered as extremely
-1 weak sandstone, minor silt, handling induced
Unweathered, moderately thinly INTERBEDDED to break along very closely spaced incipient joint
laminated grey SANDSTONE (60%) and dark grey 29.55m - 29.67m: Disturbed on removal from
L o7 SILTSTONE (40%). Moderately strong; bedding, catcher
30_] \?VZr;tll(ytlenncshi?ee:t;rgfgstﬂy spaced incipient joints with uw cs 29.80m - 30.21m: Bedding offset 1-2mm
B 30.30m - 30.50m: Bedding offset 2-3mm
@ .
g . 95 82 82 —30.50m: JT, 50°, RG, PL, clean
Unweathered weathered; grey, fine to coarse :
SANDSTONE; moderately strong, indistinctly bedded, csl : .
96 . . . : [—30.77m: JT, 60°-70°, RG , UN, clean
o gently to moderately inclined, fining upwards. :
a1 i [—30.92m: JT, 50°, RG , UN , clean
o 1 : 31.00m: HCI test on matrix, no reaction
uw
i 31.50-32.80m: JT, 70%-90°, RG , UN , white
- mineral infill (1 mm)
<] 98 | 98 | 98
I
| 95
H 31.90m: JT, 30°, RG, PL, clean
REMARKS: Vater Level Iie‘ad‘ings:
DateTime Hole Depth (m) |Water Level (m)

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

+/- 44mm and vertical accuracy +/- 66mm.

2. Two vibrating wire piezometers was installed on 01/10/2025. BH2B_1114_PZ01 was installed at
16.0m bgl, Serial No.377869.BH2B_1114_PZ02 was installed at 28.5m bgl, Serial No. 378279.

3. Shear Vane Serial No. DR1254, calibration constant 1.682.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 1 4
Project Office Location: Zone 3, 94 State Highway 12, Brynderwyn -
Level 17, Aon Centre, 21/29 Customs Street West, Auckland .
Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 5 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 29/09/2025 Logged: M.Zhang
Method: Rotary Core Wireline Easting: 1727796.31mE, Date Completed: 01/10/2025 Input: M.Zhang
Equipment: Fraste SRS Northing: 6005340.81mN, Inclination: 90 Reviewed: R.van Dam
Contractor:  Pro-Drill (Auck) Ltd Ground level: 126.82m (NZVD2016) |Azimuth: N/A Verified:  C. Parkes
w =
_ n [ =
x 3 w =2 3 = [}
[« K= (®] P I o =
2|3 |E TlZo 8 g 28 |g|8|8]| 69 STRATIGRAPHY RE
w ,J_: g F ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
S5lYlz & % - 2 5| =29 |2[(3|8| & ADDITIONAL NOTES =3
° s1% |° =| &k . b3
EL£8CY Z
32.00m - 32.56m: Multiple incipient joints, sub-vertical, :
undulating, calcite infill up to Tmm thick (strong HCI reaction)
o
N e 98 | 98 | 98
I 4
[ oa ] v
33_| :
S 33.45m: JT, 50°, RG , PL, clean
- 7] I 33.55-33.80m: JT,80°, PL, closed
g 98 | 93| 93 ves 7
| 93 | .
3] i
s
2 ] 34.30-35.30m: JT,90°, RG , UN,, calcite infill
= 1mm, strong reaction to HCI, partially closed
| 92 1 ves
35|
@
<] 100 | 69 | 64
T -
T 35.50m: HCI test on matrix, no reaction
L 91
— 36_- o) HEHE
o uw WS' 36.10-36.28m: JT,60°, RG, PL, clean , drillling
36.10m: Calcite clast (50mm), strong reaction to HCI. P 7"“’“09 break of thinner piece of core
] I 36.74-36.86m: FZ, 30° , d as fine t
% . 90 100 | 771 74 VCS | 7coarse, angmarsandstor:zc:r‘;: eefnete
i 0 =—36.87m: JT, 30°, RG, PL, clean
37_|
s
¢ |—37.44m: JT, 60°, RG , UN , clean
| 89
38_|
[s2)
<] 98 | 98 | 98
=
[ | T 38.50m - 38.54m: Carbonaceous laminae, sub-horizontal.
| 88
39_]
39.00m: HCI test on matrix, no reaction
w
[se)
<] B 100 | 100 | 100
I
| 87 :
D1 —30.91m: JT, 65%-70° , UN , close (Jb2)
REMARKS: Vater Level Iie‘ad‘ings:

DateTime
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy
+/- 44mm and vertical accuracy +/- 66mm.
2. Two vibrating wire piezometers was installed on 01/10/2025. BH2B_1114_PZ01 was installed at
16.0m bgl, Serial No.377869.BH2B_1114_PZ02 was installed at 28.5m bgl, Serial No. 378279.
3. Shear Vane Serial No. DR1254, calibration constant 1.682.

Hole Depth (m) |Water Level (m)




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 14
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 6 of 7

BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 29/09/2025 Logged: M.Zhang
Method: Rotary Core Wireline Easting: 1727796.31mE, Date Completed: 01/10/2025 Input: M.Zhang
Equipment: Fraste SRS Northing: 6005340.81mN, Inclination: 90 Reviewed: R.van Dam
Contractor:  Pro-Drill (Auck) Ltd Ground level: 126.82m (NZVD2016) |Azimuth: N/A Verified:  C. Parkes

STRATIGRAPHY
DEFECT DESCRIPTION
ADDITIONAL NOTES

MATERIAL DESCRIPTION

CORE BOX
METHOD
R.L. (m)

DEPTH (m)
GRAPHIC

LOG

GEO CODE

Weathering

SAMPLES &

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

FRACTURE
LOG

INSTALLATION/
BACKEFILL

39.95m - 40.50m: Conglomeratic SANDSTONE. Matrix (90%
) comprising fine to coarse SANDSTONE. Clasts (10%)

comprising fine to medium, angular to sub-rounded siltstone 100 | 100 | 100
B up to 3mm diameter.

40. 14m: JT, 70°, SM , UN , calcite infill 1 mm,
strong HCI reaction

HQ3

15
1

1 40.65m - 41.30m: Steepling inclined, closely spaced, i |—40.70m: T, 40°, M, PL, clean

L 86 moderate tensile strength incipient joints.

41_| 40.91m - 41.02m: Conglomeratic SANDSTONE. Moderately
strong; clasts are gravel, fine to medium, sub-rounded,
unweathered sandstone, siltstone and calcite.

1 41.20m - 41.50m: Conglomeratic SANDSTONE. Moderately | uw
] strong; clasts are gravel, fine to medium, sub-rounded,
unweathered sandstone, siltstone and calcite.

1 41.50m - 41.57m: Very thinly INTERBEDDED to laminated,

E light grey, fine SANDSTONE (90%) and dark grey
85 E SILTSTONE (10%). Moderately strong; sub-horizontal.

HQ3

100 | 100 | 100

— 42 41.80m - 41.90m: Very thinly INTERBEDDED to laminated,

1 light grey, fine SANDSTONE (70%) and dark grey
E SILTSTONE (30%). Moderately strong; sub-horizontal.

42.00m: HClI test on matrix, no reaction

16

1 42.00m - 42.03m: SILTSTONE, dark grey, (30mm).

Unweathered, moderately thinly INTERBEDDED to
84 | laminated dark grey SILTSTONE (60%) and grey fine || Y| &
E to coarse SANDSTONE (40%). Strong; bedding, sub-
43 horizontal to gently inclined.

42.85m - 42.90m: Siltstone laminae, laminated to very thin,
sub-horizontal.

HQ3

43.11m - 43.15m: Bedding offset 1mm
43.20m - 43.50m: Bedding offset 2-5mm

| 43.62m: JT, 60°, healed, calcite infill 2mm,

1 43.55m - 43.64m: Calcite clast (80mm), strong reaction to strong HCI reaction

— 1 HCI.
83 J

44_|

PU

1 uw o7 | o7 | o7

HQ3

82 J

45_|

17

45.10m - 45.50m: Bedding offset 1-2mm

100 | 100 | 100

HQ3

81 ]
E Unweathered, light grey, fine to coarse SANDSTONE.
46 Strong; indistinctly bedded, sub-horizontal to gently

1 inclined, beds fine upwards.

| 45.92m: VN, 60°, calcite infill 2mm, strong HCI
: reaction
46.00m: HCI test on matrix, no reaction

p 46.23m - 46.47m: Very thinly INTERBEDDED to laminated,
] light grey, fine SANDSTONE (80%) and dark grey
SILTSTONE (20%). Moderately strong; gently inclined.

4 46.53m: Silstone clast (60mm), rounded.

L 80 4 46.76m - 46.90m: Very thinly INTERBEDDED to laminated,
47 1 light grey, fine SANDSTONE (60%) and dark grey uw
= SILTSTONE (40%). Moderately strong; gently inclined.

T 47.16m - 47.27m: Very thinly INTERBEDDED to laminated, 100 | 100 | 100
o 1 light grey, fine SANDSTONE (50%) and dark grey
1 SILTSTONE (50%). Moderately strong; gently inclined.

18
HQ3

79 1

REMARKS: Vater Leve‘l Iie‘ad‘ings:
DateTime Hole Depth (m) |Water Level (m)

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy 30/09/2025 4:41:00 pm 45.00 15.99
+/- 44mm and vertical accuracy +/- 66mm. | 1/10/2025 7:40:00 am | 45.00 | 16.30
2. Two vibrating wire piezometers was installed on 01/10/2025. BH2B_1114_PZ01 was installed at

16.0m bgl, Serial N0.377869.BH2B_1114_PZ02 was installed at 28.5m bg|, Serial No. 378279.

3. Shear Vane Serial No. DR1254, calibration constant 1.682.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 14
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 7 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 29/09/2025 Logged: M.Zhang
Method: Rotary Core Wireline Easting: 1727796.31mE, Date Completed: 01/10/2025 Input: M.Zhang
Equipment: Fraste SRS Northing: 6005340.81mN, Inclination: 90 Reviewed: R.van Dam
Contractor:  Pro-Drill (Auck) Ltd Ground level: 126.82m (NZVD2016) |Azimuth: N/A Verified:  C. Parkes
w =
_ n [ =
] = E|lo |H 2l 2= ~|=| 2o o4
SIS |E 2|20 8 | 88 |g|g|8]| 69 STRATIGRAPHY E2
w|E |5 E ao |© MATERIAL DESCRIPTION £ ak ¥ | |a é DEFECT DESCRIPTION X
Llulz g £9 g =9 (2|89 & ADDITIONAL NOTES z9
o al® |o = 3¢ 0,00 b
E22899 £
[CONT] Unweathered, light grey, fine to coarse HE 48.00m: HCl test on matrix, no reaction
SANDSTONE. Strong; indistinctly bedded, sub-
| horizontal to gently inclined, beds fine upwards.
- 48.53m: JT, 60°, UN,, calcite infill 1mm, strong
reaction to HCI
o | & > uw o7 | 97 | o7
|2 L 78 o
49 48.95m - 49.22m: Very thinly INTERBEDDED to laminated,
1 light grey, fine SANDSTONE (80%) and dark grey
SILTSTONE (20%). Strong; sub-horizontal to gently inclined.
End Of Hole: 49.50m
L 77
50_]
| 76
51
L 75
52_-
| 74
53]
| 73
54_]
| 72
55_-
L 71
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 1/10/2025 1:15:00 pm 49.50 4.43

+/- 44mm and vertical accuracy +/- 66mm.

2. Two vibrating wire piezometers was installed on 01/10/2025. BH2B_1114_PZ01 was installed at
16.0m bgl, Serial N0.377869.BH2B_1114_PZ02 was installed at 28.5m bg|, Serial No. 378279.

3. Shear Vane Serial No. DR1254, calibration constant 1.682.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1114
Photographed By: Date Photographed: 28/09/2025-30/09/2025

BH2B_1114 BOX001_Om-1.5m

BH2B_1114 BOX002_1.5m-4.68m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1114
Photographed By: Date Photographed: 28/09/2025-30/09/2025

BH2B_1114 BOX003_4.68m-7.95m

BH2B_1114 BOX004_7.95m-10.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1114
Photographed By: Date Photographed: 28/09/2025-30/09/2025

BH2B_1114 BOX005_10.5m-13.5m

BH2B_1114 BOX006_13.5m-16.17m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1114
Photographed By: Date Photographed: 28/09/2025-30/09/2025

BH2B_1114 BOX007_16.17m-19m

BH2B_1114 BOX008_19m-21.9m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1114
Photographed By: Date Photographed: 28/09/2025-30/09/2025

BH2B_1114 BOX009_21.9m-24.55m

BH2B_1114 BOX010_24.55m-27.23m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1114
Photographed By: Date Photographed: 28/09/2025-30/09/2025

BH2B_1114 BOX011 27.23m-30.1m

BH2B_1114 BOX012_30.1m-32.85m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1114
Photographed By: Date Photographed: 28/09/2025-30/09/2025

BH2B_1114 BOX013_32.85m-35.66m

BH2B_1114 BOX014 35.66m-38.49m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1114
Photographed By: Date Photographed: 28/09/2025-30/09/2025

BH2B_1114 BOX015_38.49m-41.02m

BH2B_1114 BOX016_41.02m-43.7m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1114
Photographed By: Date Photographed: 28/09/2025-30/09/2025

BH2B_1114 BOX017_43.7m-46.5m

BH2B_1114 BOX018_ 46.5m-49.5m



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

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 4, 94 State Highway 12, Brynderwyn

BH2B_1115

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 32 mm and vertical
laccuracy +/- 47 mm.

2. Shear Vane Serial No. 1378, calibration constant 1.383.
3. Washbore to 1.50m bgl. Log descriptions, core box photo, and shear vane test results up to 1.50m bgl, taken from hand auger
clearance completed adjacent to drilled BH.
4. One vibrating wire piezometer was installed on 22/08/2025. BH2B_1115_PZ01 was installed at 25.49m bgl, Serial No. 378427.

DateTime

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 18/08/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727743.25mE, Date Completed: 22/08/2025 Input: M. Zhang
Equipment: CAT 308 on Digger Rig Northing: 6004202.98mN, Inclination: 90 Reviewed: S. Nelis
Contractor:  Pro-Drill (Auck) Ltd Ground level: 46.85m (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
| al29 sl =29 |e1819 | & ADDITIONAL NOTES z9
Ol | w|o w 9 < x = o
© a © E L 2 p0n (2]
E22899 S
@ | SILT, with some clay, with minor rootlets; dark brown. :
Firm, moist, low plasticity; rootlets less than 2mm
thick. [TOPSOIL].
CLAY, with some silt; orangish brown to brown. Stiff,
T moist, high plasticity [NORTHLAND ALLOCHTON 05m SV
SOLLS]. 14B1'/-'7§D<IP3
= | 46 Silty CLAY; light grey, mottled orangish brown. Very L N
stiff, moist, high plasticity.
1] ® RS
< 1m SV
z BI: sv
118/66kPa
T 15m SV
. BH SV
o 100/48kPa | 100 | - | -
N 15m SPT
0,1/0,1,1,1
2 CORE LOSS (480mm). Loss assumed from potential N=3
washout of residual soil during drilling.
T
% Silty CLAY; light grey, mottled orangish brown. Very @ N -
stiff, moist, high plasticity. RS
44 - n
B SILT, with some clay and gravel; grey, mottled light cw
- 3 brown. Firm, moist, low plasticity; gravel, fine, angular, |........ 3.00m: HGI ) _
slightly weathered, weak, Siltstone; [COMPLETELY | SmeeT 00m: ] test o matri. no reaction
Y WEATHERED NORTHLAND ALLOCTHON] . BRYET A I VN
2]
o~ -
— Clayey SILT, with some gravel; brownish grey. Firm,
moist, low plasticity; gravel, fine to medium, Siltstone;
gravel content increasing with depth.
| 43 g 3.57m - 3.72m: 150mm light brown clay band.
3 4_] 00| - | -
I
cw
4.10m - 4.18m: 80mm dark grey clay band.
45m SPT 4.50m: HCl test on matrix, no reaction
- 1,11, 1, 1,1
o N=4 5 - -
@ a2
— 5 ]
| Highly weathered; bluish grey, banded dark grey,
w | mottled chocolate brown, slightly calcareous,
e} pervasively sheared MUDSTONE; extremely weak, 100 - | -
+ (Clayey SILT, very stiff, moist, low plasticity).
[NORTHLAND ALLOCHTHON DEGRADED ZONE].
| 41
— 6_]
6m SPT
2,415,5,5,5
E N=20 64 - -
@]
) <Dt HW
z
| 40
@
g 7_] | - | -
I
75m SPT 7.50m: HCI test on matrix, weak reaction
[ 1,2//13,5,5 5
o N= 18 64 - -
@1 39
REMARKS: Vater Le\‘lel Readings:

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




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 4, 94 State Highway 12, Brynderwyn

BH2B_1115

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

3. Washbore to 1.50m bgl. Log descriptions, core box photo, and shear vane test results up to 1.50m bgl, taken from hand auger
clearance completed adjacent to drilled BH.

4. One vibrating wire piezometer was installed on 22/08/2025. BH2B_1115_PZ01 was installed at 25.49m bgl, Serial No. 378427.

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

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 2 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 18/08/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727743.25mE, Date Completed: 22/08/2025 Input: M. Zhang
Equipment: CAT 308 on Digger Rig Northing: 6004202.98mN, Inclination: 90 Reviewed: S. Nelis
Contractor:  Pro-Drill (Auck) Ltd Ground level: 46.85m (NZVD2016) |Azimuth: N/A Verified:  A. George

w =
_ n [ =
x 3 w =2 3 = [}
[= 1 o _ =~ (O] =
2|3 |E TlZo 8 g 28 |g|8|8]| 69 STRATIGRAPHY RE
w ,’_: . E|%o|© MATERIAL DESCRIPTION £ ak ¥ | |a é DEFECT DESCRIPTION 4x
Llulz g £9 g =9 (2|89 & ADDITIONAL NOTES z9
o al® |o = 3¢ 0,00 b
E22899 £
S ] [CONT] Highly weathered; bluish grey, banded dark 100 - R :
s ] grey, mottled chocolate brown, slightly calcareous, 6.20m - 8.50m: G 1 (300
© ] pervasively sheared MUDSTONE; extremely weak, -20m - 8.50m: Core swell (300mm)
[ 1 (Clayey SILT, very stiff, moist, low plasticity).
| | @ E [NORTHLAND ALLOCHTHON DEGRADED ZONE].
g 138 - | -
| 38 1
9_- 8.90m: HCI test on matrix, weak reaction
om SPT
] 7,909,7,7,7
T E N= 30 ss | - | -
% ]
8 T 100 | - - 9.50m: HCI test on matrix, strong reaction
g ]
37 9.70m - 9.82m: CORE LOSS (120mm). Loss assumed due
- 1 to washout of weathered Melange matrix.
¥ 10_]
@
[¢] E 85 - -
T -4
] HW
T 10.5m SPT
— ] 2,4/14,5,4,5
o 1 N=18 6. - -
[ 3 ]
1 11 10.95m - 11.30m: Core swell (350mm)
1 2 11.06m - 12.00m: Core fragmented during
4 z extraction from splits
™ B -4
g i 133 - | -
I
| 35 1 11.80m: HCI test on matrix, weak reaction
I 12_|
12m SPT
_ ] 6,7116,7,7,7
o 4 N=27 48 - -
a ]
] Moderately weathered; brownish grey, slightly
1 calcareous, pervasively sheared SILTSTONE; 100 o0l -
© L 34 i extrelnjely weak. (Clayey SILT, hard, moist, low 12.80m: HCI test on matrix, weak reaction
© 1 plasticity). MW
g 13
I
1 100 | 100 | -
i 1 Moderately weathered; bluish grey, banded dark grey,
— = slightly calcareous, pervasively sheared MUDSTONE; 13.5m SPT
. 1 extremely weak (SILT with some clay, hard, moist, 3,4116,7,9, 17
g5 % low plasticity). W N=39 | - | -
— 14 1 14.03-14.14m: CZ, 40°, recovered as fine to
medium, angular siltstone gravel, some clayey
4 _/s\lt, highly plastic
- ] Slightly weathered; bluish grey, banded dark grey
o [ E mottled chocolate brown, calcareous, pervasively
g - sheared MUDSTONE; extremely weak. 100 | 71 f -
] [NORTHLAND ALLOCHTHON MELANGE MATRIX].
=32 14.30m - 14.60m: Indistinct shear fabric dips at 20-30°. 14.80m: HCI test on matrix, weak reaction.
15_|
s 15m SPT
ol|& 1 ES sW | grai0.30 | o | - | -
7] E =50
o ]
g 100 | 94 f| -
b ]
| 31 1
REMARKS: Vater Le\‘lel Readings:
DateTime Hole Depth (m)| Casing Depth (m) (Water Level (m)
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 32 mm and vertical oA
L couracy +/- 47 mm. 20/08/2025 7:24:00 am 13.95 0.00 0.30




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

Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 4, 94 State Highway 12, Brynderwyn

BH2B_1115

laccuracy +/- 47 mm.

2. Shear Vane Serial No. 1378, calibration constant 1.383.
3. Washbore to 1.50m bgl. Log descriptions, core box photo, and shear vane test results up to 1.50m bgl, taken from hand auger
clearance completed adjacent to drilled BH.
4. One vibrating wire piezometer was installed on 22/08/2025. BH2B_1115_PZ01 was installed at 25.49m bgl, Serial No. 378427.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 32 mm and vertical

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 3 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 18/08/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727743.25mE, Date Completed: 22/08/2025 Input: M. Zhang
Equipment: CAT 308 on Digger Rig Northing: 6004202.98mN, Inclination: 90 Reviewed: S. Nelis
Contractor:  Pro-Drill (Auck) Ltd Ground level: 46.85m (NZVD2016) |Azimuth: N/A Verified:  A. George

w =
_ n [ =
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2lo|E I|Zo 5 | B8 |E[E8[8] 69 STRATIGRAPHY Rz
w|E 4 F g0 |© MATERIAL DESCRIPTION £ a E | |a é DEFECT DESCRIPTION X
glh|d &a|23|o 5| 9 |o|9|g| &k ADDITIONAL NOTES 29
Sl=|¢ wlo u g <o Flo|x = m
o BT 0@ 0nn 2
E=2389g =
] [CONT] Slightly weathered; bluish grey, banded dark
© ] grey mottled chocolate brown, calcareous, pervasively
g ] sheared MUDSTONE; extremely weak. 100 f o4 -
i 1 [NORTHLAND ALLOCHTHON MELANGE MATRIX].
© 7] 16.5m SPT
3 1 11,232,180 [ - | -
1 for 35mm N =
| 30 1 16.76m - 17.10m: Indistinct shear fabric dips at 0-20°. 50+
17_]
| 4 17.17-17.22m: SZ, 30° , drilling induced,
i recovered as fine to coarse, angular siltstone
igravel, minor clayey silt, highly plastic
St 00| ed | - 17.20m: JT, 45°, SM , UN, clean
I
4 |—17.60m: JT, 40>45°, SM , UN, clean
| 29 A
18_-
18m SPT 18.00m: HCI test on matrix, strong reaction
o 1 11,1619, 21, | ¢ R R
@ 1 10
4 for 20mmN =
1 18.35m - 18.65m: Indistinct shear fabric dips at 10-20°. 50+
~ ]
i [—18.76m: JT, 40°, SM , UN, clean
o |28 [~~18.82m: CS , clay (10mm)
[¢] 1 100 | 96 | -
I 19_] 18.92m - 19.05m: Indistinct shear fabric dips at 60-70°.
4 —19.19m: JT, 50°, SM, UN, clean
1 19.20m - 19.34m: Indistinct shear fabric dips at 30-40°.
7] 19.5m SPT
2 1 10,20126,24 | 0 | - | -
1 for 30mmN =
__ 27 E 50+
- 20_] 2 swW i [—19.98m: JT, 40°, SM , UN,, clean
g i = 100 | 100 | - :
I
- ]
[¢] 1 100 | 93 | -
I
| 26 A
I
E 21.04m - 21.13m: Fine SANDSTONE, with closely spaced
4 incipient joints. : |—21.20m: JT, &, RG,UN, clean
L 1 21.20m - 21.30m: Indistinct shear fabric dips at 60-70°. :
_- 21.24m - 21.35m: Fine SANDSTONE, with closely spaced
® 1 incipient joints. [—21.60m: JT, 40°, SM, UN, clay (10mm)
3 ] 100 | 95 | -
I [ 25 A
22_-
1 22.05m - 22.30m: Intermixed bluish grey and brownish grey.
_- 22.40m - 24.22m: Brownish grey MUDSTONE lense, weak
1 reaction to HCI.
o] ] 100 | 100
— 2 | 24 : -
23_|
o B -4
§ T 100 | 100 - 23.50m: HCI test on matrix, weak reaction.
| 23 1
REMARKS: Vater Level Readings:

DateTime Hole Depth (m)| Casing Depth (m) (Water Level (m)
20/08/2025 4:00:00 pm 23.10 0.00 0.30
21/08/2025 8:00:00 am 23.10 0.00 0.30




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 1 5

Location: Zone 4, 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: 18/08/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727743.25mE, Date Completed: 22/08/2025 Input: M. Zhang
Equipment: CAT 308 on Digger Rig Northing: 6004202.98mN, Inclination: 90 Reviewed: S. Nelis
Contractor:  Pro-Drill (Auck) Ltd Ground level: 46.85m (NZVD2016) |Azimuth: N/A Verified:  A. George
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O|ls | Wwl|o w ] o F|lo|x =<
o a o 2| o o 2@
E22888 S
1 24.00m - 24.15m: Coarse SILTSTONE clast up to 70mm
1 diameter.
i 24.22m: Indistinct shear fabric dips at 20-30°.
8 4
I q ) || ey - 24.70m: JT, 50°, SM, PL, clay (5mm)
@ [ 22
25_-
25.00m: HCI test on matrix, weak reaction
1 T 25.62-25.67m: CZ, 30°, recovered as fine to i
1 medium, angular to sub-angular siltstone gravel,
q some clayey silt, highly plastic
o« L 21 1
g 1 10| 95| -
I 26_| SwW
1 |—26.20m: JT, 45°, SM, UN, clean
__ 26.50m - 26.65m: Indistinct shear fabric dips at 40-50°. i |—26.50m: JT, 35°, SM , UN , clay (5mm)
| 20 1
?ls 27
% N 26.98m - 27.47m: Chocolate brown, mottled grey R -
1 MUDSTONE.
| 19 1
g % 3 ; ; f R - 28.00m - 35.00m: HCI test trix, st
T i Z | Slightly weathered; light grey, bluish grey, banded rea-cm';' -00m: HEltest on matrix, strong
1 greenish grey, mottled chocolate brown, intermixed,
i 1 highly calcareous, pervasively sheared MUDSTONE
[ | E and LIMESTONE; extremely weak. Matrix supported
— - (70%) comprising MUDSTONE. Clasts (30%)
1 comprising light grey, fine to coarse, sub-angular,
S ] LIMESTONE (up to 75mm diameter). Clast content 100 | 100 | -
T L1 1 increases with depth. .
— 29_|
- ]
[¢] - 100 | 90| -
T -4
17 : —29.78m: JT, 60°, SM, UN, clay (2mm) X
- ] 29.80m - 30.42m: Increase in limestone gravel clast content 29.80m - 30.42m: Core broken due to drilling
30_] in fine matrix. Clasts (50%). Matrix (50%). ow through limestone gravels in clay matrix.
30.00m: HCl test on matrix, strong reaction
o L ]
g 1 100 | 6 -
T -
i 30.58m - 30.80m: Indistinct shear fabric at 30-40°.
— 16 ]
|| 51 ]
@ B
[¢] 100 | 100 | -
I ]
i 1 —31.42m: JT, 65°, SM , UN, clean
LUl S— -
1 31.70-31.82m: CZ, 60°, recovered as fine to
o] 4 medium, angular to sub-angular limestone gravel,
g 15 i 100 | 89 - 7some silt, low plasticity
REMARKS: Vater Level Readings:
DateTime |Hole Depth (m)| Casing Depth (m) |Water Level (m)

laccuracy +/- 47 mm.

clearance completed adjacent to drilled BH.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 32 mm and vertical

2. Shear Vane Serial No. 1378, calibration constant 1.383.
3. Washbore to 1.50m bgl. Log descriptions, core box photo, and shear vane test results up to 1.50m bgl, taken from hand auger

4. One vibrating wire piezometer was installed on 22/08/2025. BH2B_1115_PZ01 was installed at 25.49m bgl, Serial No. 378427.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 1 5
Location: Zone 4, 94 State Highway 12, Brynderwyn -

Project Off
Level 17, Aon Centre, 212]968%10'?:5 Street West, Auckland .
Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 5 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 18/08/2025 Logged: M. Zhang
Method: Rotary Core Wireline Easting: 1727743.25mE, Date Completed: 22/08/2025 Input: M. Zhang
Equipment: CAT 308 on Digger Rig Northing: 6004202.98mN, Inclination: 90 Reviewed: S. Nelis
Contractor:  Pro-Drill (Auck) Ltd Ground level: 46.85m (NZVD2016) |Azimuth: N/A Verified:  A. George
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w E g F ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
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] [CONT] Slightly weathered; light grey, bluish grey, : !
] banded greenish grey, mottled chocolate brown,
] intermixed, highly calcareous, pervasively sheared
g r E MUDSTONE and LIMESTONE; extremely weak. 100 | 8ol -
I E Matrix supported (70%) comprising MUDSTONE.
1 Clasts (30%) comprising light grey, fine to coarse,
1 sub-angular, LIMESTONE (up to 75mm diameter).
o | 14 ] Clast content increases with depth. .
33_]
§ I _ 33.34m - 33.50m: Indistinct shear fabric dips at 40-50°. 100 | 100 | -
| ] z sw
| z
| 13 A
I Y
34.00m: HCI test on matrix, strong reaction
- 4
e} . 100 | 93| -
T -4
| 12 1
35|
] End Of Hole: 35.20m
| 11 1
36_|
L 10 A
a7_]
L 9 ]
38_|
L 8 ]
39_|
L 7 ]
REMARKS: Vater Le\‘lel Readings:
DateTime Hole Depth (m)| Casing Depth (m) (Water Level (m)
;.Cguc:c;rcc:,irlz;ﬁs;;?:-:red using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 32 mm and vertical 21/08/2025 4:35:00 pm 35.20 0.00 1.20
2. Shear Vane Serial No. 1378, calibration constant 1.383. 22/08/2025 10:30:00 am 35.20 0.00 222

3. Washbore to 1.50m bgl. Log descriptions, core box photo, and shear vane test results up to 1.50m bgl, taken from hand auger
clearance completed adjacent to drilled BH.
4. One vibrating wire piezometer was installed on 22/08/2025. BH2B_1115_PZ01 was installed at 25.49m bgl, Serial No. 378427.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1115
Photographed By: SH Date Photographed: 19/08/2025-21/08/2025

BH2B_1115 BOX001_Om-1.5m

BH2B_1115 BOX002_1.5m-5.18m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1115
Photographed By: SH Date Photographed: 19/08/2025-21/08/2025

BH2B_1115 BOX003_5.18m-8.55m

BH2B_1115 BOX004_8.55m-11.28m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1115
Photographed By: SH Date Photographed: 19/08/2025-21/08/2025

BH2B_1115 BOX005_11.28m-14.3m

BH2B_1115 BOX006_14.3m-17.1m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1115
Photographed By: SH Date Photographed: 19/08/2025-21/08/2025

BH2B_1115 BOX007_17.1m-20.23m

BH2B_1115 BOX008_20.23m-22.83m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1115
Photographed By: SH Date Photographed: 19/08/2025-21/08/2025

BH2B_1115 BOX009_22.83m-25.52m

BH2B_1115 BOX010_25.52m-28.35m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1115
Photographed By: SH Date Photographed: 19/08/2025-21/08/2025

BH2B_1115 BOX011 28.35m-31m

BH2B_1115 BOX012_31m-33.6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1115
Photographed By: SH Date Photographed: 19/08/2025-21/08/2025

BH2B_1115 BOX013_33.6m-35.2m



s Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 1 6
Project Offce Location: State Highway 1, Waipu - TRACK (Zentral Estate) —
Level 17, Aon Centre, 21/29 Customs Street West, Auckland PrOjeCt Reference: Aurecon WSP JV
Central, Auckland 1010 Sheet 1 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 03/09/2025 Logged: M. Crighton
Method: Rotary Core Wireline Easting: 1727382.46 Date completed: 11/09/2025 Input: M. Crighton
Equipment: Rig 5 YDX1800 Northing: 6007922.98 Inclination: 90° Reviewed:  F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 256.17m (NZVD2016) | Azimuth: N/A Verified: A.George
%) 2 -~
< = w a s 20 g
a [8) o) ~| =~ =] E o
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 o > o DT 2}
= 202,380 z
S2S0654
L | 0.00m: CLAY with some silt and minor organics; dark brown.
256 T ,‘2 Moist, stiff, high plasticity; organics are fibrous (rootlets)
L T [TOPSOIL].
L T 0.30m: CLAY with minor sand, silt and gravel; dark brown
L == | o | with orange mottling. Moist, hard, low plasticity; sand is fine to 0.5m: ISHSV
L - | O [coarse; gravel is fine, angular to sub-angular, very weak, 266??4 KPa
L highly weathered, Greywacke sandstone [COLLUVIUM
% L (UNDIFFERENTIATED)]. 100
L T 0.70m: CLAY with minor sand and silt; light brown with
| T orange streaks. Moist, very stiff, high plasticity; sand is fine to
i T medium [RESIDUALLY WEATHERED GREYWACKE]. Im: ISHSV
S 206/85 kPa
255 Sy
: I RS
1 1.50m: ...very stiff ToaEansy
E - i— — 1.5m: SPT 0
L - 1,00/
%) i A 0,1,0,1
11— N=2
i - = |
B 254 R % 2.05m: Sandy SILT with minor clay; orange brown with red
I and black streaks. Moist, very stiff, low plasticity; sand is fine L] .
r 1. to medium. Relic rock fabric is sub-horizontal to 30°, weak 2'25:1' JT, 5?0' P, ZO.‘ 2r{1m Sn FeO, trace
o R tensile strength [COMPLETELY WEATHERED quartz gravet around join
2r - GREYWACKE]. 92
L 1---- L] . o
I jlooce cw 2.70m: JT, 35°, PI, Ro, 2mm, Sn FeO
- o] 2.92-3.00m: ...CORE LOSS (80mm). amsPT  |—t
+ P 2,2/l
R . s 100
wr 4 N=9
i 0 3.45m: Highly weathered, reddish brown with black streaks, N 3.50-3.60m: JT set x2, 10-20°, PI-St, Ro,
B R GREYWACKE SANDSTONE. Extremely weak, highly >2mm, Sn FeO MnO, silty gravel infill
- R fractured, closely spaced, planar to undulating, rough joints
B H4- - (sub-horizontal to 80°), weak incipient joints with iron and .
o B manganese staining (sandy fine to coarse GRAVEL with T 3.85m: JT, 35°, PI, Ro, 1mm, Sn FeO MnO
<I7 r 4 minor silt; moist, loosely packed, well graded; sand is fine to 100 | 67 | 67
r R coarse). [HIGHLY WEATHERED GREYWACKE]
252 i
N —H 4.45-6.45m: ...Recovered as fine to coarse SAND with some 4.5m: SPT —
i Blo oo« gravel; reddish brown. Moist, loosely packed, well graded; 3,31
Er 4000 gravel is fine to coarse, angular to sub-angular, very weak, ’2\‘*;"1‘2 4 61
wr q- - highly weathered, Greywacke sandstone and quartz.
L 1 -
— o —
L 5 g HW
[PYTRR P 5.15m: JT, 25°, PI, Ro, 1mm, Sn FeO MnO
o [ i
(<3 _ 100 | 67 | 57
T L
i 1.0 T 5.90m: JT, 15°, PI, Ro, 1mm, Sn MnO FeO
L ST Co 6.00-6.45m: ...trace gravel. gy";,,sp‘r B
ol R M 100
% | J N=15
B 0 6.45m: Moderately weathered, greyish brown with orange ] 6.50m: JT set x2, 40°, PI, Ro, <1mm, Sn FeO
B 4- < and black streaks, GREYWACKE SANDSTONE. Weak; MnO
B 4.0 highly fractured, closely spaced, planar to undulating, rough 6.70m: JT, 2°, PI, Ro, 1mm, Sn FeO MnO
B q4- - joints, weak to moderately strong incipient joints with 0
o [ 400 dominant angles between sub-horizontal and 70°, iron 6.88m: JT set x2, 10°, PI-Un, Ro, 2mm, Sn FeO [
) % I 7= manganese staining along joints. [MODERATELY 100 [ 55 | 5p MnO §
- 1. ... WEATHERED GREYWACKE] 7.00m: Shear zone(?) 55-60°, 20mm,
249 e E MW recovered as sandy fine to coarse gravel
o i = 7.15m: JT, sub-vertical, Un, Ro, 1mm, Sn FeO
— — 2 7.5m: SPT —
+ J. ... 2,3/l
- fllc oo c 7.95-8.40m: ...Recovered as fine to coarse SAND with minor 4,4,5,5
51 100 gravel; reddish brown with black staining. Moist, loosely N=18 s
H llo -5 ¢ packed, well graded; gravel is fine to medium, angular, very
1Sl S weak, highly weathered, Greywacke sandstone. i
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 100mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 11/09/2025. BH2B_1116_PZ01 was installed at 40.5m bgl, Serial No. P250944. 2025-09-03 16:00  9.45m 1.50mbgl
- f o Y - ) 2025-09-04 06:15  9.45m 2.81mbgl
3. Geophysical profiling was undertaken on 11/09/2025, comprising optical and acoustic televiewer. 5025-09-04 17:16 19.50m 0.50mbg
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation. 9025-09-05 06:16 19.50m 7:31mbg|
5. Low grade metamorphic minerals prevalent throughout Waipapa Greywacke (Zeolite or Pr-Pu) - TBC. 2025-09-05 16:00 27.00m 2.40mbgl
2025-09-08 07:17  27.00m 20.85mbgl
. o 2025-09-08 18:17  34.50m 1.74mbgl
Shear Vane (ISHSV) Serial No. 3453, calibration constant 1.47. 2025-09-09 07:18  34.50m 17.90mbgl
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[ 1 =
248 T MW
3 J =
P i ] 8.40m: CORE LOSS (600mm). 3
Tt 4
) I 1
i 9 100 9.00m: Moderately weathered, greyish brown with orange ?ImZ:/ISPT
= 247 = | and black streaks, GREYWACKE SANDSTONE. Weak; 2,3,5,6
&L 1 % highly fractured, closely spaced, planar to undulating, rough ~ |MW| N =16 100
L joints, weak to moderately strong incipient joints with
L B dominant angles between sub-horizontal to 70°, manganese f— ——
L B \staining along joints.
o L 7 o | 9.45m: SAND with minor silt and gravel; light brown with
g | 7 % black streaks. Moist, medium dense, well graded; gravel is Ccw 100
| 10000 angular, highly weathered, very weak, Greywacke sandstone
| Blcooc [COMPLETELY WEATHERED GREYWACKE].
L 10t S 10.00m: Highly weathered, light brown with orange and black
246 streaks, GREYWACKE SANDSTONE. Very weak; highly H .
8 L ] fractured, closely spaced, planar to undulating, rough joints, 100 | 100 | 70 ;0'%0'(130'\'/'506“' JT set x5, 25-30°, PI, Ro, 1mm,
Tl | weak incipient joints with dominant angles between sub- nre n
L horizontal to 30°, manganese staining along joints. [HIGHLY '
| 7 WEATHERED GREYWACKE] 10.om: SPT
BT 1 2152 100
S L i N=8
<t 11; 10.95m: JT set x3, 25-40°, PI, Ro, <1mm, Sn
L | FeO MnO
[So T =
a 248 100 | 100 [ 91
Ir i
Il 1 11.70m: JT set x3, 35-40°, PI, Ro, <1mm, Sn
(]3: - i 100 | 90 |[ 50 FeO MnO
— 12m: SPT
L 2,21
E —244 i 3,2,3,3 .
&L 1 N=11
L i 12.55-12.85m: JT set x4, 40°, PI, Ro, 1-2mm,
o | Sn FeO MnO
a 7 100
Ir i
I T
— % HW
o 243 1 13.15-13.20m: JT set x2, 18°, PI, Sm, <1mm,
(]j: L | 100 | 100 [ 90 Sn FeO MnO
— — 13.5m: SPT 13.50m: JT, 60°, PI, Ro, 1mm, Sn FeO MnO
r i 1,211
ET 1 naae 100
a1 1 N=11
e} i T oo
i 14— ... 13.95-15.10m: ...extremely weak (Sandy fine to coarse
B E GRAVEL with minor silt). . o
T242 4000 14.00-14.40m: ...black staining along incipient joints. 100 | 91 || 91 14.14m: JT, 10° P1, Ro, 1mm, Sn FeO MnO
o) B 4
g B — 14.50m: JT, 45°, PI, Sm, 1mm, Sn FeO MnO
R ] 100 | 70 | 6
— 15— 15m: SPT
— r i 1 . 6, 11/
g ot 5.10m: ...weak. 1,15,19,5 | 409
n L for 25mm
| b N =50+
L ] 15.55m: JI, 50°, PI, Sn FeO MnO
© 8 - i 15.60-15.90m: JT set x2, 20-30°, PI, Ro, 1mm,
I} 1R Sn FeO MnO
= Bloooc 15.90-16.50m: ...Persistent sub-vertical incipient jointing with
L S heavy black staining. Weak tensile strength. 100 | 64 | 6
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 100mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 11/09/2025. BH2B_1116_PZ01 was installed at 40.5m bgl, Serial No. P250944. 2025-09-09 17:18  49.10m 1.31mbgl
- f o Y ; ) 2025-09-10 08:00  49.10m 20.40mbgl
3. Geophysical profiling was undertaken on 11/09/2025, comprising optical and acoustic televiewer. 5025-09-10 1600 49.85m 2.40mbgl
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation. 9025-09-11 08:00 49.85m 3'3_15mbg|
5. Low grade metamorphic minerals prevalent throughout Waipapa Greywacke (Zeolite or Pr-Pu) - TBC.
Shear Vane (ISHSV) Serial No. 3453, calibration constant 1.47.
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2. One vibrating wire piezometer was installed on 11/09/2025. BH2B_1116_PZ01 was installed at 40.5m bgl, Serial No. P250944.
3. Geophysical profiling was undertaken on 11/09/2025, comprising optical and acoustic televiewer.

4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.

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

Shear Vane (ISHSV) Serial No. 3453, calibration constant 1.47.
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L ) 16.00m: JT, 50°, PI-Un, Ro, 2mm, Sn FeO MnO
o 240
gL
£ i
— — 16.5m: SPTC
or i T 5,11/
[y | % HW| 15,15,18,2 | o
% L for 10mm
| b N =50+
| b 16.89-17.28m: ...Becomes very weak, recovered as fine to ]
| 17 coarse SAND with minor silt and minor gravel; brown with
© L 239 1 black staining. Moist, loosely packed, well graded; gravel is
| 7 fine to medium, angular to sub-angular, very weak, highly
o b \veathered, Greywacke sandstone.
a L 7] 17.29m: CORE LOSS (715mm). 5
I u
O+ 18 1.0 18.00m: Highly weathered, light brown with orange and black ;BTE;,,SPTC B
E 238 deee streaks, GREYWACKE SANDSTONE. Very weak; highly 2’5 25 for 0
(2} 10 fractured, closely spaced, planar to undulating, rough joints, 50mm
L weak incipient joints with dominant angles between sub- N =50+ . .
o | 1---- horizontal and 30°, iron and manganese staining along joints. T 18.40m: JT, 80° - sub-vertical, Un, <1mm, Sn
g i . ... 100 | 6 6 FeO MnO
o i T
— ] % HW
I b 18.90m: JT, 80° - sub-vertical, Un, Ro, <1mm,
- B 19— Sn FeO MnO, incipient splays at sub-horizontal
r : - 45°
(IJ | pa7 100 | 73( | 73
L T 19.50m: Moderately weathered, greyish brown with orange
~ - R and black staining, GREYWACKE SANDSTONE. Weak; 19.65m: JI sext x2, 70°, Un, Sn FeO MnO
o I 1N highly fractured to fragmented, closely spaced, planar to
oL | undulating, rough joints, moderately strong incipient joints 100 ]| 77 " .
I with dominant angles of 40° and 70°, iron staining along :9.90m: JI, 402, Un, EO, 1mm, Sn Eeo mﬂo
joints. [MODERATELY WEATHERED GREYWACKE] 9.95m: JT, 350, Un, Ro, 1mm, Sn FeO MnO
S 20.00-20.25m: ...fragmented, weak tensile strength throughout 20.10m: JT, 60°, PI, Ro, <1mm, Sn FeO MnO
— 000 c pervasive incipient joints, dominant angle 60°. 20.25m: JT, 25°, PI, Ro, 1mm, Sn, FeO MnO
L 1000 20.15m: ...Soft white infill up to 12 mm - possible zeolite?, no 20.30m: JT set x3, 70°, PI, Ro, <1mm, Sn FeO
L ] HCI reaction. 20.45m: JT, 40°, Un, Ro, 1mm, Sn FeO
3l 1 100 | 93 || 73
I i
B R 20.80m: JT, 20°, Un, Ro, 2mm, soft white infill -
possible zeolite?
21.00-25.50m: ...Fragmented, extremely closely spaced, 21.05m: JT, 15°, PI, Ro, 1mm, Sn FeO MnO
moderately strong incipient joints with dominant angles .
| between sub-horizontal and 25°. Primary joints are at 40-70°. 21.20m: JT, 25°, P1, Ro, 2mm, Sn FeO
Sl I FeO staining and up to 25 mm of weathering penetration along 100 | 100 | 100 21.35m: JT, 70°, PI, Ro, 2mm, soft white infill -
T | I joints. possible zeolite?
I b 21.60m: JT, 8°, PI, Sm, 1mm, Sn FeO MnO
B e E MW 21.65m: JT, 80° - sub-vertical, Un, Ro, <1mm,
B 1 = Sn FeO MnO
i B 21.75m: JT set x7, 35°, PI, Ro, <1mm, Sn FeO
- B 22— 22.00m: JT, sub-vertical, Un, Ro, 1-2mm, soft
<8l b 100 | [27 | |27 white infill - possible zeolite?
T[4 22.15m: JT, 15°, PI, Ro, 1mm, Sn FeO
B R 22.30m: JT, 30°, PI, Ro, 2mm, Sn FeO MnO
0 B 4
— 1 22.50-22.75m: JT set x4, 10-15°, PI-Un, Ro
B R 1-2mm, Sn FeO, up to 20mm of weathering
B B penetration
se) B PR
gr 10 100 ( 86 | 5 22.90m: JT, 80-85°, PI-Un, Ro, 2mm, soft white
B 23— infill - possible zeolite?
233 i
- : 23.35m: JT, 30°, PI, Ro, 2mm, Sn FeO MnO
8 B 1 100 | 100 | &7 23.60m: JT, 15°, Un, Ro, 2mm, Sn FeO MnO
T R 23.70m: JT set x2, 70° - sub-vertical, Pl, Ro
— B B <1mm, Sn FeO
> L {oe--
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 100mm. DateTime Hole Depth  Water Level
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B 1 24.10m: JT, 8°, PI, Ro, 1Tmm, Sn FeO
232 24.20m: JT set x2, 80° - sub-vertical, PI-Un,
Sl 1::00 24.30-24.50m: ...Fragmented zone; dominant angle 10-40°, 100 | 67 | 5 Ro, <tmm, Sn FeO
T flccoc recovered as silty sandy fine to coarse gravel; brown with
L I black streaks. Well graded; gravel is angular, weak,
L 1---- moderately weathered, Greywacke sandstone.
B 25— 25.00-25.15m: JT set x2, 15°, PI, Ro, 1mm, Sn
o b
o| G 1 100 | 100 | 88 FeO MnO, clay veneer
I 231 i
L ] 25.35m: JT, 20°, Un, Ro, 1mm, Sn FeO
| T 25.50-25.80m: ....Slightly weathered, bluish grey, 25.52m: JT, 70° PI, Ro, 1mm, Sn FeO
L IR GREYWACKE SANDSTONE. Moderately strong, highly 25.68m: Vn, sub-vertical, Un, up to 15mm, soft
L 1 frac?uretli, gxltrem'elly clos.elyl spaceq, 'moderately strong, sub- white infill - possible zeolite?
L e oo c vertical incipient joints with iron staining. 25.82m: JT, 80° - sub-vertical, Un, Ro, 1mm
L Pl B 25.70m: ...moderately weathered zones up to 15 mm. Sn FeO, sub-horizontal incipient splays
I g 26.09m: JT set x2, 70°, Pl, Ro, 1mm, Sn FeO
g 230 MnO
B 4 £ |26.25m: ...moderately weathered zones up to 40 mm. MW iy o) | & 26.15m: JT set x4, 12-20°, PI, Ro, 1-2mm, Sn
i 477 | = |26.25-26.85m: ...Slightly weathered, bluish brownish grey, FeO
i Blo - GREYWACKE SANDSTONE. Moderately strong, highly 26.25m: JT, 25°, PI, Ro, 2mm, Sn FeO, clay
B B0 fractured, extremely closely spaced, persistent sub-vertical veneer .
B R joints, moderately strong incipient joints with FeO staining. 26.26m: JT set x3, sub-vertical, PI-St, Ro,
r i <1mm-1mm, Sn FeO
- i 26.45m: JT set x2, 10°, Pl, Ro, 2mm, Sn FeO
I 27 26.55m: JT, 30°, PI, Ro, 2mm, Sn FeO
3 i 26.74m: JT, 2°, PI-Un, Ro, 1mm, Sn FeO MnO
229
8 = ] 100 | 100 | 73| 27.35-27.65m: JT set x5, 30-45°, PI, Ro, 1mm,
T B Sn FeO, up to 15mm of weathering penetration
o B 4
I Ao ) . . 27.80m: JT, 10°, Un, Ro, 1mm, Sn FeO MnO
L 5= 27.80-28.50m: ...Weak incipient joints. 27.85m: JT. 80° - sub-vertical, Un-St, Ro,
<1mm, Sn FeO
8 100 | 73| | s 27.90-28.15m: JT set x4, sub-horizontal - 10°,
T PI-Un, Ro, 1mm, Sn FeO
r g 28.00m: JT, 70°, PI, Ro, 2mm, Sn FeO
- BEE 28.65m: Slightly weathered, bluish grey, GREYWACKE \ﬁ.?:mﬁf 73:&;:"2;’2“’1":2' Pl 2mm, soft
o | e SANDSTONE. Moderately strong to strong, highly fractured, P :
% i - . closely spaced, planar to undulating, rough joints; pervasive 100 | 80| | 80
— B 500 cC strong incipient joints. Intensely veined. Dominant angles are
B B R 45° and 70°. Soft white infill - possible zeolite(?) up to 5mm.
227 4.0 [SLIGHTLY WEATHERED GREYWACKE] 29.20m: JT, 70°, PI, Ro, 1mm, clay veneer
r Blo oo c 28.80-28.95m: ...recovered as sandy silty fine to medium 29.25-29.80m: JT set x5, 10-25°, PI-Un, Ro,
r Wlooo < gravel; angular, moderately strong, slightly weathered, 1mm, Sn FeO
3 [ Greywacke sandstone. Controlled by 45-50° joints, soft white
? i L infill - possible zeolite(?) on joint surfaces. 100 | 100 | 02
= ] 29.85m: JT, 60°, PI, Ro, 1mm, Sn FeO green
L 30 29.90-30.30m: JT set x2. 80° - sub-vertical, PI,
L ] Ro, 1mm, soft white infill - possible zeolite?
226 i
i b z SW 30.30m: JT, 80° - sub-vertical, Un, Ro, <1mm,
= r E = Sn FeO
B — i 30.45m: JT, 10°, Un, Ro, 2mm, Sn FeO 5
L | 30'50'31.'00!“: ...Moderately weathered zones around 70° to 30.50-31.00m: JT, 70° - sub-vertical, Un-St, Ro, |s
o | sub-vertical joints, up to 150 mm. 1mm. Sn FeO 3
% - i 100 | 100 [ 97 !
I b 30.90m: JT set x3, 75° PI, Ro, <1mm, Sn FeO
i 3M—. ...
B R 31.05m: ...Soft white vein - possible zeolite, up to 10mm, sub-
[-225 s vertical.
L 1000 31.30-31.90m: ...Persistent soft white veins - possible zeolite
L B (?) up to 5mm, 70° to sub-vertical, undulating-stepped, offset 31.45m: JT, sub-horizontal, PI, Ro, 2mm, Sn
L | by micro faulting/folding. FeO, sandy clay infill
- F | 31.55-31.90m: JT set x2, 70°, PI, Ro, soft white
g L 1 infill - possible zeolite?
~ = Bloooc 31.90-32.10m: ...Moderately weathered zones around 70°
- L e joint, up to 50mm.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 100mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 11/09/2025. BH2B_1116_PZ01 was installed at 40.5m bgl, Serial No. P250944.
3. Geophysical profiling was undertaken on 11/09/2025, comprising optical and acoustic televiewer.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.
5. Low grade metamorphic minerals prevalent throughout Waipapa Greywacke (Zeolite or Pr-Pu) - TBC.
Shear Vane (ISHSV) Serial No. 3453, calibration constant 1.47.
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Shear Vane (ISHSV) Serial No. 3453, calibration constant 1.47.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 100mm.
2. One vibrating wire piezometer was installed on 11/09/2025. BH2B_1116_PZ01 was installed at 40.5m bgl, Serial No. P250944.
3. Geophysical profiling was undertaken on 11/09/2025, comprising optical and acoustic televiewer.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.
5. Low grade metamorphic minerals prevalent throughout Waipapa Greywacke (Zeolite or Pr-Pu) - TBC.
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224 IR . . R
i oo 32.20-32.40m: ...soft white infill - possible zeolite(?), up to 100 | o7 | 0 82.20-32.70m: JT set x4, 10-25°, P, Ro,
i - - 3mm, dominant angle 70°. 1-2mm, weathering penetration up to l20r‘nm

® 1.0 o ! 32.25m: JT, 70°, PI, Ro, 2mm, soft white infill -

agr — % SwW possible zeolite?

Tt J =

B 1 32.90m: JT, 70°, PI, Ro, 1mm, Sn FeO, up to
— 3. ... o 20 mm of weathering penetration
o 1. ... 33.00m: Moderately weathered, greyish brown, ; o
PV GREYWACKE SANDSTONE. Weak to moderately strong; 32.95m: JT, 45°. P, Ro, 1mm, Sn FeO
o L ] highly fractured to fragmented, closely spaced, undulating,
L . . rough joints, weak to moderately strong incipient joints. 33.35-33.44m: JT, 55-65°, PI, Ro, 1mm, Sn
L 1. .-« Weathering is joint controlled by 30° - 65° joints with slightly FeO
L N weathered zones between joints. [MODERATELY

w F : WEATHERED GREYWACKE]

gL 100 | 100 | 100

£ i

i 34—
222 i
B 1 34.30m: JT, 70°, Un, Ro, 1mm, Sn FeO, up to
B R 10mm of weathering penetration
B — 34.50-34.65m: JT set x3, 35°, PI-Un, Ro, 1Tmm,
B 1 Sn FeO
i b 34.80m: JT set x5, 45-55°, PI, Ro, 1mm, Sn
B 1 s FeO
i 35— o MW
3 J =
o 221
% i 1 100 98 | 77 35.30m: JT, sub-vertical, Un, Ro, 2mm, Sn FeO
L ] 35.45m: JT, 5°, PI, Ro, 1mm, Sn FeO
L | 35.50-35.90m: JT set x3, 50°, PI, Ro, 2mm, Sn
- | FeO MnO
Q u i
220 1 36.20m: JT, sub-vertical, Un, Ro, 2mm, sandy
B R clay infill
i E 36.30m: JT set x2, 50°, PI, Ro, Sn FeO
B — 36.40m: JT, 45°, PI, Ro, 1mm, Sn FeO
B R 36.60m: JT, 45°, PI, Ro, 2mm, Sn FeO, sandy
o R gravel infill
gr . 100|100 89 36.70m: JT, 65°, Un, Ro, 2mm, Sn FeO
36.85m: ...Fragmented, weathering controlled by 80° joint. 36.80m: JT, 80°, PI-Un, Ro, <1mm, Sn FeO
|| 37.00m: Slightly weathered, biuish grey, GREYWACKE 37.00m: JT, sub-horizontal, Un, Ro, 1mm, Sn
SANDSTONE. Moderately strong to strong, highly fractured, g X o
] closely spaced, planar to undulating, rough joints; pervasive "ng 37.15m: JT set x2, 55°, P, Ro, 1mm, Sn
L L strong incipient joints. Intensely veined. Dominant angles are . 5 :
i 1000 45° and 70°. soft white infill - possible zeolite(?) up to 5mm. 2;-28_’2#;5 2‘0 J'TP ge'??( 43?5_17’35“&”;:01 I
L i e [SLIGHTLY WEATHERED GREYWACKE] SnA FeO : ’ ’ T ’
L ] 37.85m: JT, sub-horizontal, Un-St, Ro, 1mm,
L 36 Sn FeO
L ] 38.00m: JT, 80°, PI, Ro, 2mm, Sn soft white
w 218 1 material - possible zeolite(?) and green
gr 1 100 o7 | o7 38.30m: JT set x2, 10°, Pl-Un, Ro, 1mm, Sn
r g 5 FeO
s i = % sSwW 38.45m: JT, 60°, Un, Ro, 1mm, Sn FeO
i b 38.60m: JT, 70°, PI, Ro, 2mm, Sn FeO, soft
B 1 white infill - possible zeolite?
— 39+
I b 39.10m: JT, sub-horizontal, Un-St, Ro, 2mm,
217 Sn FeO
r Bl o5 39.25m: JT, 60°, Un, Ro, 1mm, Sn FeO
I Blococ 39.50-39.80m: ...Moderately weathered zones up to 30mm 39.26-39.60m: JT set x7, 20°, PI, Ro, Tmm, Sn
St 4 . controlled by sub-vertical joints. FeO
T+ i 39.80-40.20m: ...Moderately weathered, greyish brown with
- O black staining, GREYWACKE SANDSTONE. Weak; highly
- D fractured to fragmented, extremely closely spaced, moderately 100 | 80|| 73
H llo -5 ¢ strong incipient joints with dominant angles between sub- 39.85m: JT, sub-vertical, Un, Ro, 2mm, Sn
El L s vertical and 70°. FeO, heavy weathering penetration
Remarks: Water Level Readings:

DateTime Hole Depth Water Level




Ao Client: New Zealand Transport Agency
WAKA KC nificance
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 1 6
Project Offce Location: State Highway 1, Waipu - TRACK (Zentral Estate)
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: 03/09/2025 Logged: M. Crighton
Method: Rotary Core Wireline Easting: 1727382.46 Date completed: 11/09/2025 Input: M. Crighton
Equipment: Rig 5 YDX1800 Northing: 6007922.98 Inclination: 90° Reviewed:  F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 256.17m (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%
Xlwleg |- |E < =5 clog]| & ADDITIONAL NOTES <
gl = 2o =z s < Elo|x E &
o o =} ® AT %)
= - Igwgwg"’ z
S2S0654
o 216 i
gt i
L e 40.30-40.70m: ...Moderately weathered zone controlled by .
L flccoc sub-vertical joints, Undulating, Rough, sandy silty fine gravel | 40.40m: JT, 60°, P, Ro, 1mm, Sn FeO
L 1: : infill. Sub-horizontal splays off controlling joints, very weak.
: : L. 40.80-41.40m: ...Moderately weathered zones up to 30 mm,
L ad controlled by 80° joint. 40.95m: JT set x4, 80°, PI, Ro, <1mm, Sn FeO,
L ] weathering penetration
o 215 i 41.00m: JT, 15°, PI, Ro, 2mm, Sn FeO
© % ] 100 | 75| | 47 41.15m: JT, 25°, PI, Ro, Tmm, Sn FeO
L i . 41.35m: JT, 25°, PI, Ro, 1mm, Sn FeO
L llccoc 41.40m: ...Strong incipient joints, dominant angles 45° and 70°.
L 1000 41.80m: ...Soft white infill - possible zeolite(?) up to 3mm. 41.85-41.95m: Orthoginal jointing (45° and
— 42— L Ll 70°), PI, Ro, 1mm, Sn FeO
214 i
1k ] 42.55-42.90m: JT set x2, 70°, Pl, Ro, 1mm, soft
- | white infill - possible zeolite?
gl i 100 | 83| 6 42.65m: JT, 65°, PI, Ro, 1mm, soft white infill -
Tl possible zeolite?
L 7 42.70m: JT, 45°, PI, Ro, 10mm, Sn FeO, silty
L sand infill
Lo13 1 43.00m: JT, 65°, PIl, Ro, 1mm, Sn soft white
| infill - possible zeolite?
L 1000 43.30-43.40m: ...iron staining along joint surfaces.
. _EEE [ 43.45m: JT, 80°, PI, Ro, 1mm, Sn FeO
I I 43.65-43.80m: ...Fragmented with weak incipient joints.
L : L 43.80m: ...Moderately weathered zones up to 50mm, R
L E controlled by sub-vertical jointing. sw 2280'44'20m' JT setx4, 35% Fl, Ro, 1mm, Sn
= 44.00m: JT, 80° - sub-vertical, PI, Ro, Tmm, Sn
o 212 E FeO
g H 1000 44.20m: ...Pervasive soft white veins - possible zeolite(?) with 100 | 80| | 67
L e infill up to 3mm.
r -rex 44.50m: JT, 75°, PI, Ro, 1mm, Sn FeO
B 1 44.80m: JT set x2, 25°, PI, Ro, 1mm, Sn FeO
P 45.10-45.35m: ...brecciated (crackle breccia), controlled by 45.15-46.20m: JT set x2, 30-40°, PI, Ro, 1mm,
K2 L 1 sub-vertical joints, soft white infill - possible zeolite(?) up to Sn FeO
- 000 c S5mm. .
L 1---- 45.40-45.50m: ...minor green staining with soft white veins - 45'.40r.n' JT, 60°, .Pl‘ Ro, 1mm, Sn FeO, soft
- . . white infill - possible zeolite?
L 1000 possible zeolite(?).
o - i 45.60-46.70m: ...moderately weathered zones up to 60mm,
gL 1: . controlled by 70° joints. 100 | 90 || 85 X o
1 Blcooc 45.80-46.50m: ...Moderate tensile strength. 45.80m: JT, 75°, PI, Ro, <fmm, Sn FeO
r 46 .. 46.00m: JT, 80° - sub-vertical, Un, Ro, 2mm,
210 R Sn FeO, up to 5mm of weathering penetration
~ } |
i b 46.40m: JT, 60°, PI, Ro, 2mm, Sn FeO
— — 46.45m: JT, 45°, PL, Ro, 1mm, Sn FeO
B g 46.58m: JT 50°, St, Ro, 1mm, Sn FeO
r : .. 46.75m: JT set x3, 70°, Pl, Ro, 1mm, Sn FeO,
= Blcooc 46.80m: ...Pervasive soft white veins - possible zeolite(?) up to up to 10mm of weathering penetration
o ad 5mm, dominant angle sub-horizontal to 45°. 46.90m: JT, 35°, PI, Ro, Tmm, Cn
¢ 1 100] 82| 79 47.10m: JT, 85° - sub-vertical, Un, Ro, 1mm,
[-209 soft white infill - possible zeolite?
B 1 47.20-47.50m: JI set x5, 30-35°, PI, Ro, Sn
B E FeO, orthogonally jointed
B Jlococ 47.60-48.20m: ...Moderate tensile strength. 47.65m: JT, 70°, Un, Ro, 1mm, Sn FeO, 30°
@ 8 L 10 incipient splays
Tr b 47.90m: JT, 70°, Un-St, Ro, 1mm, soft white
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 100mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 11/09/2025. BH2B_1116_PZ01 was installed at 40.5m bgl, Serial No. P250944.
3. Geophysical profiling was undertaken on 11/09/2025, comprising optical and acoustic televiewer.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.
5. Low grade metamorphic minerals prevalent throughout Waipapa Greywacke (Zeolite or Pr-Pu) - TBC.
Shear Vane (ISHSV) Serial No. 3453, calibration constant 1.47.




NZ TRANS O 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 1 6

Location: State Highway 1, Waipu - TRACK (Zentral Estate)

Project Reference: Aurecon WSP JV

Central, Auckland 1010 Sheet 7 of 7
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 03/09/2025 Logged: M. Crighton
Method: Rotary Core Wireline Easting: 1727382.46 Date completed: 11/09/2025 Input: M. Crighton
Equipment: Rig 5 YDX1800 Northing: 6007922.98 Inclination: 90° Reviewed:  F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 256.17m (NZVD2016) | Azimuth: N/A Verified: A.George
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228393
L ) infill - possible zeolite?
[—208 48.00m: JT, 50°, Un, Ro, 1mm, Sn FeO
L 1.0 48.20-49.85m: ...Pervasive soft white veins - possible zeolite R
| 1 (?) up to 3mm. Strong tensile strength. 100 | 73| | 40 48.30m: JT, 80°, Pl Ro, <1mm, Sn FeO
o F | 48.45m: JT, 45°, PI, Ro, 2mm, soft white infill -
i ite?
g i b 48.55-49.85m: ...Fragmented, moderate tensile strength. possible zeolite?
B 1 48.70m: JT, 60°, PI, Ro, >2mm, Sn green, silty
I 1 sandy gravel infill
© B g E SW 48.75m: JT, 65°, Pl, Ro, 1mm, Sn zeolite, 30°
r 49— = incipient splays
207 49.20m: JT, 65-80°, PI, Ro, 2mm, Sn FeO
o2} B 4
g r i 100 | 87| 6
T i 49.55m: JT, 70°, PI, Ro, 2mm, soft white infill -
= 4 possible zeolite?
B B Terminated at 49.85 m. Target depth.
i 50—
206 i
i 51—
205 ]
i 52—
204 ]
i 53—
203 i
i 54—
202 ]
i 55—
201 ]
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 50mm and vertical accuracy +/- 100mm.

2. One vibrating wire piezometer was installed on 11/09/2025. BH2B_1116_PZ01 was installed at 40.5m bgl, Serial No. P250944.
3. Geophysical profiling was undertaken on 11/09/2025, comprising optical and acoustic televiewer.
4. Joint spacing, RQD and SCR have been calculated while ignoring incipient joints within the Greywacke Formation.
5. Low grade metamorphic minerals prevalent throughout Waipapa Greywacke (Zeolite or Pr-Pu) - TBC.

Shear Vane (ISHSV) Serial No. 3453, calibration constant 1.47.

DateTime Hole Depth Water Level




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1116
Photographed By: SH Date Photographed: 03/09/2025-21/10/2025

BH2B_1116_BOX001_0m-3m

BH2B_1116_BOX002_3m-6m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1116
Photographed By: SH Date Photographed: 03/09/2025-21/10/2025

BH2B_1116_BOX003_6m-9.45m

BH2B_1116_BOX004_9.45m-12.45m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1116
Photographed By: SH Date Photographed: 03/09/2025-21/10/2025

BH2B_1116_BOX005_12.45m-15.4m

BH2B_1116_BOX006_15.4m-18.27m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1116
Photographed By: SH Date Photographed: 03/09/2025-21/10/2025

BH2B_1116_BOX007_18.27m-21m

BH2B_1116_BOX008_21m-23.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1116
Photographed By: SH Date Photographed: 03/09/2025-21/10/2025

BH2B_1116_BOX009_23.8m-26.25m

BH2B_1116_BOX010_26.25m-29m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1116
Photographed By: SH Date Photographed: 03/09/2025-21/10/2025

BH2B_1116_BOX011 29m-31.85m

BH2B_1116_BOX012_31.85m-34.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1116
Photographed By: SH Date Photographed: 03/09/2025-21/10/2025

BH2B_1116_BOX013_34.5m-37.1m

BH2B_1116_BOX014_37.1m-39.9m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1116
Photographed By: SH Date Photographed: 03/09/2025-21/10/2025

BH2B_1116_BOX015_39.9m-42.5m

BH2B_1116_BOX016_42.5m-45m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1116
Photographed By: SH Date Photographed: 03/09/2025-21/10/2025

BH2B_1116_BOX017_45m-47.6m

BH2B_1116_BOX018_47.6m-49.85m



N papsco , Client: New Zealand Transport Agency
- e Project: Northland Corridor, Alternative to Brynderwyn Hills B H 2 B 1 1 1 7
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 1 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 29/08/2025 Logged: C. Mariscal
Method: Rotary Core Wireline Easting: 1727832.51 Date completed: 09/09/2025 Input: C. Mariscal
Equipment: Hanjin/ D&B 10 Northing: 6011011.26 Inclination: 90° Reviewed:  F. Monteith
Contractor:  McMillan Drilling Ltd Ground level: 52.407m (NZVD2016) | Azimuth: N/A Verified: A.George
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o o > 5} DT (2]
= I‘éwgwg”’ e
S2S0654
| | 0.00m: CLAY; dark brown. Soft, moist, high plasticity. With h;x
i = = trace of rootlets [TOPSOIL]. "
I 2
52
I T | [0:50m: CLAY; light yellowish brown, mottied white. St high Oom: isHsv
I T plasticity. FeO staining [RESIDUALLY WEATHERED
= GREYWACKE]. 100
"I |1.00m:..verystiff. sy
- 51 b
i T —|  |1.50m: ...Yellowish brown, wet. Prideiiced
— — 1.5m: SPT
g - | RS | o 100
r T 1,2,1,2
L o N=
L o
L =
o =50 1
gL 100
I
| i 1T — 2.90m: CLAY; light yellowish brown, mottled white. Stiff, high [CW]| , .
oA plasticity. FeO staining, Relict sub-horizontal beds, very thinly 53/24 kPa
« i 1 L X X edded. [COMPLETELY WEATHERED GREYWACKE]. U: 3.00-3.50
0 i LXK 3.00m: Clayey SILT; light brown. Stiff, wet, low plasticity. CW|m 100
B = X Relict incipient joints with FeO staining.
49 TR = 3.00-3.50m: ...PUSH TUBE, from completely weathered to
T o ighly weathered GREYWACKE SANDSTONE. ST T
= [ 1- = | 3.50m: Moderately weathered, yellowish brown, orange, dark 7.9,21,13
or 1--- % orange, GREYWACKE SANDSTONE, very weak. MW £ 20mm 100
B 1000 SANDSTONE is fine. With some clay, low plasticity. FeO N =50+ . .
— oI staining on the relict incipient joint. [MODERATELY — — 3.91-39.95m: Entire core has no reaction to
r 4 - < WEATHERED GREYWACKE] HCI.
o [ b 3.91m: Slightly weathered, grey, mottled orange,
% r b S GREYWACKE SANDSTONE, moderately strong to strong. 100
D r 1 o | SANDSTONE is fine, highly fractured with one dominant very | gy
48 1000 =2 closely spaced incipient joint set dipping 20°-25°, weak
o b tensile strength. FeO staining throughout. [SLIGHTLY 4.5m: SPTC  ——
= 4o WEATHERED GREYWACKE] 10, 22// 0
o | i 27, 23 for
1) 55 40mm I
r 7 4.77m: CORE LOSS (680mm) catching barrel issues. N =50+
L 5
o F i
v ] IR 5.45-5.65m: R d |
L E 5.45m: Slightly weathered, grey, mottled orange, sw ] -rav-el -an;nv.:obi(lz::e;?un?;gggl; ahra(r:‘%ai\i'r_lse
L E I GREYWACKE SANDSTONE, moderately strong to strong. 9 J 9-
| - 4000 SANDSTONE is fine, highly fractured with one dominant very
H B closely spaced incipient joint set dipping 20°-25°, weak
- B ensile strength. FeO staining throughout.
EU’ 6 . . 5.65m: Slightly weathered, bluish grey, greenish grey, white, 6m: SPTC
to— qe e GREYWACKE SANDSTONE, moderately strong. 30, 20 for 0
L 400 SANDSTONE is fine, highly fractured with two persistent 20mm/f
L I closely spaced incipient joint sets dipping 40° and 60°-70°, N =50+
8 46 lloooc moderate tensile strength. With traces of planar soft white 100 | ed | @
il I infill (1Tmm-2mm) - possible zeolite dipping 30°.
i | 2
@ — i = 6.76-7.26m: Core breaking apart during drilling
| i Sw on incipient joints, recovered as angular coarse
el | gravel and cobbles, likely weak tensile
g | 4 i g @ ° strength.
8 ;45 : B 100 | o 0 7.36-7.46m: Recovered with trace of fine to
Tl R medium angular gravel.
o L 1. .
T 1....
o) T 7.80-8.00m: Recovered as fine to coarse
~ (IJ - 1.0 angular gravel and cobbles.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46.5mm and vertical accuracy +/- 63mm. DateTime Hole Depth Water Level
2. One vwbratlng wire piezometer was installed on 09/09/2025. BH2B_1117_PZ01 was installed at 15m bgl, Serial No. 378301. 2025-08-29 12:45 9.00m 1.00mbgl
3.F ing head testing 1 with data logger at borehole ¢ depth 39.90m on 09/09/2025. " : . 9
4. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level. 2025-09-01 09:55 9.00m 3.10mbgl
5. Tensile strength of incipient joints was assessed based on assumed in ground conditions. 2025-09-03 12:00 17.80m 0.20mbgl
6. Major/ dominant defects are included in the material descriptions while minor/secondary defects are noted in defect column. 2025-09-03 15:45 21.75m 1.20mbgl
7. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC. 2025-09-04 08:00 21.75m 1.20mbgl
2025-09-05 07:15  21.75m 2.00mbgl
. L 2025-09-05 13:30  29.25m 4.50mbgl
Shear Vane (ISHSV + IBHSV) Serial No. 3556 + DR4938, calibration constant 1.504 + 1.486. 2025-09-08 07:15 29.25m 2.10mbgl




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_1117

Shear Vane (ISHSV + IBHSV) Serial No. 3556 + DR4938, calibration constant 1.504 + 1.486.

Central, Auckland 1010 Sheet 2 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 29/08/2025 Logged: C. Mariscal
Method: Rotary Core Wireline Easting: 1727832.51 Date completed: 09/09/2025 Input: C. Mariscal
Equipment: Hanjin/ D&B 10 Northing: 6011011.26 Inclination: 90° Reviewed:  F. Monteith
Contractor:  McMillan Drilling Ltd Ground level: 52.407m (NZVD2016) | Azimuth: N/A Verified: A.George
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o o > 5} DT (2]
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S2S0654
8.00-10.65m: JI, 70-80°, PI, 17x, moderate
o B 100 0o | O tensi
gL | ensile strength.
T L 4
44 R 8.40-8.50m: Recovered as coarse angular
- — SwW gravel and cobbles.
gl i 100l 4 | 5o 8.65m: JT, 40°, Sm, Un, Cn, 1 mm aperture
T | | 8.72m: JT, 40°, Sm, Un, Cn, 1 mm aperture
B | 5 8.80m: JT, 40°, Sm, Un, Cn, 1 mm aperture
o
: 9 ] = [9.00m: Slightly weathered, bluish to greenish grey,
| GREYWACKE SANDSTONE, strong. SANDSTONE is fine,
i | highly fractured with one persistent joint set dipping 70°-80°.
< I 4 | Soft white infill - possible zeolite (>1mm-2mm).
L - SW
[se)
gt E 79(| B3 | |25
T L 4
; R 9.88-9.95m: Recovered as an intact core but
L 10— 9.95m: CORE LOSS (250mm) washed out. crumbles on handling and from being pushed
L 4 out of the core catcher.
I ] 10.20m: Slightly weathered, bluish to greenish grey, mottled W
i dark greenish grey, GREYWACKE SANDSTONE, strong.
42 B SANDSTONE is fine, highly fractured with one persistent joint
B | set dipping 70°-80°. Soft white infill - possible zeolite
o | i (<1mm-2mm). 10.65-12.00m: JT, 40-50°, Sm, P, soft white
L % | | 100 9 9 infill - possible zeolite, 1mm, 13x
+ 11— > W
I | s
41 b
ol ]
[} 100 | 57 | 5
L i
o 1 11.80-12.00m: Crumbles on handling, breaks
- R apart into angular cobbles, possibly one set of
o[ ] 12.00m: Slightly weathered, dark biuish grey, GREYWACKE incipient joints with weak tensile strength.
I FAULT BRECCIA, weak. Crackle to mosaic breccia, with . o
- ] angular clasts of fine SANDSTONE. Highly fractured with one 12.20m: JT, 50°, Sm, Pl,.Cn
o | B ! . T o ono Lo . 12.24m: JT, 50°, Sm, PI, soft white infill -
] | persistent joint set dipping 65°-70°. Soft white infill - possible 86 (| 29 | 0 ibl bl lite. 1 3
T 40 500 ¢ zeolite, broken veins (1mm-2mm). [GREYWACKE FAULT possible possible zeolite, 1mm-3mm
- Elo oo c 12.27m: JT, 50°, Sm, P, soft white infill -
ZONE] - y !
L 4N possible possible zeolite, 1mm-3mm
—t I SW 12.43m: JT, 50°, Sm, P, soft white infill -
L R = possible possible zeolite, 1mm-3mm
- 12.85-13.20m: ...Dark greenish grey ARGILLITE, moderately 12.50m: JT, 50°, Sm, PI, soft white infill -
St e strong, with very closely spaced incipient joints dipping 65°. 100l 43 | o possible possible zeolite, 1mm-3mm
It 9 With traces of possible zeolite veins (1mm-2mm). 12.60-12.83m: Recovered as coarse angular
L 4 gravel to cobbles.
1 L i 13.20-13.30m: Recovered with traces of fine
39 angular gravel.
i a 13.40m: Slightly weathered, dark bluish grey GREYWACKE
] SANDSTONE, weak. SANDSTONE is fine, highly fractured
. i ] with one persistent joint set dipping 65°-70°. Soft white infill -
g : 1 : possible zeolite (1mm-2mm). [SLIGHTLY WEATHERED 100 (|14 | © 13.75-14.10m: Crumbles at handling, breaks
B I GREYWACKE] apart into angular flat cobbles.
L 14l
o 1 — 14.10m: JT, 50°, Sm, PI, soft white infill -
- R possible zeolite, 1mm-3mm
G 8 Moo c 14.37m: ...Carbonaceous matter between the contact of sw 100 | 86| 64 14.42m: JT, 50°, Sm, PI, soft white infill -
o| T RO ARGILLITE and SANDSTONE (1mm). possible zeolite, 1Tmm-3mm
- 1° °| o [14.42-14.50m: ...Light olive green possible zeolite veins 14.50m: JT, 50°, Sm, PI, soft white infill -
- R % (1mm-4mm). possible zeolite, 1mm-3mm
T b ] 14.55m: JT, 40°, Sm, P, soft white infill -
- 1 _ P . " : : possible zeolite, 1mm-3mm
| 15 14.90-15.00m: ...Light olive green possible zeolite veins 14.57m: JT, 40°. Sm, PI, soft white infill -
(1Tmm-2mm). . )
- R possible zeolite, 1mm-3mm
3 b 14.65m: JT, 50°, Sm, P, soft white infill -
o I B possible zeolite, 1mm-3mm
% 37 R 15.35m: Slightly weathered, bluish grey, striated white,
- -1 2 greenish grey GREYWACKE SANDSTONE, strong. 100 | 49 | 5
L Bl - - SANDSTONE is fine, moderately fractured with one 15.60-16.20m: JI, 90°, Sm, P, soft white infill -
L 4000 persistent joint set dipping 50°, moderate tensile strength. SwW possible zeolite, 1mm-3mm
| L | With traces of possible zeolite veins.
~ | Bloooc
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46.5mm and vertical accuracy +/- 63mm. DateTime Hole Depth Water Level
2. One vibrating wire piezometer was installed on 09/09/2025. BH2B_1117_PZ01 was installed at 15m bgl, Serial No. 378301. 2025-09-08 16:00 39.95m 7.75mbgl
3. Falling/rising head testing undertaken with data logger at borehole depth 39.90m on 09/09/2025. " g g 9
4. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level. 2025-09-09 08:00 39.95m 3.00mbgl
5. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
6. Major/ dominant defects are included in the material descriptions while minor/secondary defects are noted in defect column.
7. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC.
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NZTRANSPORT Roads of National
\>' AGENCY Significance

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_1117

Central, Auckland 1010 Sheet 3 0of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 29/08/2025 Logged: C. Mariscal
Method: Rotary Core Wireline Easting: 1727832.51 Date completed: 09/09/2025 Input: C. Mariscal
Equipment: Hanjin/ D&B 10 Northing: 6011011.26 Inclination: 90° Reviewed:  F. Monteith
Contractor:  McMillan Drilling Ltd Ground level: 52.407m (NZVD2016) | Azimuth: N/A Verified: A.George
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z Wz &l 5 < =9 °1819| " ADDITIONAL NOTES <
) alo© 5 3 oy o
= - I‘éwgwg 8 z
S2S0654
[se)
1N |
— R E swW 16.20-17.80m: Shorter drill runs ranging from
8 - R = 100! o 0 0.2m to 0.8m because of core bound.
I 36 b
T 76.50m: Siightly weathered, dark biuish grey, GREYWACKE _ 16.50-17.00m: Recovered as angular fine to
o L 4 . - . coarse gravel and cobbles.
[} ] N | FAULT BRECCIA, weak. Crackle to mosaic breccia, with 100 0 | O
Tr ] & angular clasts of fine. SANDSTONE is fine, highly fractured Sw
8 I = | with two persistent incipient joint sets dipping 50° and 80°, . . |
T [ ] moderate tensile strength. Extensive anastomosing soft white . N )
N infill - possible zeolite veins (1mm-3mm). [GREYWACKE [~ | 17.00-18.00m: JI, 80°, Sm to Slk, P, soft white
- R AULT ZONE] infill - possible zeolite, 1mm, moderately weak
- B " . . tensile strength.
17.00m: Unweathered, bluish grey to greenish grey, . N e
N 1 GREYWACKE SANDSTONE, strong. SANDSTONE is fine, 17.01-18.01m: JI, 50°, Sm, P, soft white infill -
g 35 N moderately fractured with one persistent joint set dipping 100 | 50 | 50 possible zeolite, 1mm-3mm, moderately strong
- * 40°-50°. With some veins (1mm-5mm), soft white infill - tensile strength.
F b possible zeolite. [UNWEATHERED GREYWACKE] 17.60-39.95m: Falling head test conducted at
+ E 17.60m to 39.95m.
ot 1 17.60m: HWT casing installed at 17.6m.
% - 1 100 | 75( [ 75|
| = | 18- -
1 3 b 18.10-19.40m: JI, 40-50°, Sm, P, soft white
- R infill - possible zeolite, 1mm-5mm, 10x, weak
- 1 18.30-18.36m: ...Weak tensile strength.
| a4 | X X M
Sr ] 1 70 | 7
2t 1 07 18.60-21.75m: Packer test conducted at 18.6m
+ E to 21.75m.
L] uw
L 194
N 19.40-19.60m: ...Dark greenish grey ARGILLITE and fine 19.40-21.75m: JI, 25-50°%, Pl, soft white infill -
© - — SANDSTONE, moderately strong ptOSSIblte zetollle,t1mrq—5nt1m, 2t1hx, moderately
o[ ] 19.60-20.35m: ... Vertical incipient joint with soft white infill - strong to strong tensile strength.
gl ] possible zeolite (Tmm-2mm), plane to undulating, moderately 100 | sp | Sp
| | strong tensile strength.
i 20.00-20.35m: ...ARGILLITE relict bed dipping 65°.
32 f S B
L - o
| | =
gl E 100 | 71| | 71
T | 20.70m: Unweathered, bluish grey, GREYWACKE
I SANDSTONE, strong. SANDSTONE is fine, slightly fractured
— B with one persistent closely spaced incipient joint dipping 40°,
—1 ] with possible zeolite infill.
5 L i
g ,_31 ] 100 | 100 | 100
B ] C:
I b 21.60-21.90
- 1 m
@ B T uw
L 22
: : . TP X 22.15-23.25m: Recovered as an intact core but
i 22.17-22.35m: ...Vertical incipient joint, strong tensile strength. when hit by geologic hammer, the core breaks
I i along the vertical incipient joint and possible
3 30 i wl =0 zeolite veins.
e |
L - R 22.75m: ...Soft white infilled - possible zeolite, incipient joint
- B dipping 40° transected and moved by an incipient joint
o 23— (microfault?) dipping 35°.
L g 22.90-23. : ...Intensi t i ibl lite vei
| i 1m9r?1-33r:r51§nr;dippnir1et_:;nil(\)l‘s anasiomosing possivle zeollle veins 23.15-23.25m: CZ, recovered as angular
L i 23.15m: Unweathered dark greenish to bluish grey ;?:\EJ:S with traces of fine to coarse angular
o 29 4 GREYWACKE ARGILLITE, strong. SANDSTONE is fine, ; . .
- L - highly fractured with one persistent incipient joint set dipping 23.25-23.75m: CZ, recovered with traces of
8 L 1 90° with soft white infill - possible zeolite (<1mm), weak uw angular coarse graveJ and cobbles. o
I i tensile strength. 100 | |19 |[ 13 23.26-23.76m: JI, 90°, Sm, P, soft white infill -
B 1 possible zeolite, <1mm
L i 23.88m: JT, 30°, Ro, PI, Cn
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46.5mm and vertical accuracy +/- 63mm. DateTime Hole Depth Water Level
2. One vibrating wire piezometer was installed on 09/09/2025. BH2B_1117_PZ01 was installed at 15m bgl, Serial No. 378301.
3. Falling/rising head testing undertaken with data logger at borehole depth 39.90m on 09/09/2025.
4. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.
5. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
6. Major/ dominant defects are included in the material descriptions while minor/secondary defects are noted in defect column.
7. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC.

Shear Vane (ISHSV + IBHSV) Serial No. 3556 + DR4938, calibration constant 1.504 + 1.486.
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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: Zone 2, 4245 State Highway 1, Waipu

Project Reference: Aurecon WSP JV

BH2B_1117

Shear Vane (ISHSV + IBHSV) Serial No. 3556 + DR4938, calibration constant 1.504 + 1.486.

Central, Auckland 1010 Sheet 4 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 29/08/2025 Logged: C. Mariscal
Method: Rotary Core Wireline Easting: 1727832.51 Date completed: 09/09/2025 Input: C. Mariscal
Equipment: Hanjin/ D&B 10 Northing: 6011011.26 Inclination: 90° Reviewed:  F. Monteith
Contractor:  McMillan Drilling Ltd Ground level: 52.407m (NZVD2016) | Azimuth: N/A Verified: A.George
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rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
Q| = w5 z -] < Flo|x E &
o a =) 0 A %)
= * I‘éwgwg & e
S2S0654
I_, ) 23.96m: JT, 70-80°, Ro, St to Un, soft white
| | infill - possible zeolite, 1mm-2mm, conjugate
- | joints 2
c | 100 | B3 3 24.05-24.40m: CZ, recovered as angular fine to X
T 28 uw coarse gravel and cobbles. Z
o i ] 24.15-24.65m: JI, 90°, Sm, Pl to Un, soft white
- —T 7 infill - possible zeolite, 1mm
i b 24.45m: JT, 35° Ro, St, Cn
r ) _ 24.48m: JT, 35° Ro, St, Cn
o b 24.85m: Unweathered bluish grey to dark grey GREYWACKE 24.78m: JT, 50°, Ro, PI, soft white infill -
+ 25— SANDSTONE, strong. SANDSTONE is fine, slightly fractured possible zeolite, 2mm
o R with two persistent incipient joint sets dipping 70°, moderately 24.83m: JT, 40°, Sm, PI, soft white infill -
| | 3} E strong tensile strength, another dipping 40°-50°, with soft 100 | 73| | 73| possible zeolite, 1mm
Tr E white infill - possible zeolite (1mm-10mm), strong tensile 25.02m: JT, 40°, Ro, PI, Cn
o7 B strength. With traces of anastomosing possible zeolite veins
- s (1mm). 25.50-28.55m: JI, 40-50°, Pl soft white infill -
- 1 possible zeolite, 1mm-10mm, strong tensile
= 1 strength.
8 - g I o 25.56m: JT, 50°, Ro, St, soft white infill -
I E possible zeolite, 4mm
] 26.00-26.55m: ...Trace of dark grey, angular ARGILLITE clasts
- 1 (10mm-30mm). 26.20-27.05m: JI, 70°, P, soft white infill -
- R possible zeolite, <1mm, 6x, strong tensile
o [26 b strength.
(e — 100 | 100 | 100
~| I
e L g uw
L 27
25 b
o I i
(el B 100 | 100 | 87
TL 4 — |27.84-27.95m: ...Trace of dark grey, angular ARGILLITE clasts
| L o |(10mm-30mm).
L =
T24 a 28.40m: Unweathered, dark bluish grey to grey,
— | GREYWACKE SANDSTONE and SILTSTONE, moderately 28.55-30.05m: Core preferential breaks along
i | strong. SANDSTONE is fine, highly fractured with one the 70-80° incipient joints and 25° possible
i dominant incipient joint dipping 70°-80°, moderately strong zeolite veins.
8 B ] tensile strength. With trace of possible zeolite veins generally , 20l | 4 28.70-28.80m: A portion of the core is
T j dipping 25° (1mm-10mm). W) )y o recovered as coarse angular gravel to cobbles.
= ]
| g 100 o | O
I 23 T
- 1 29.45-29.85m: ...Black carbonaceous fragment.
o[ 1
g | i 100 | 100 | 100
- 1 29.85m: ...Bedding contact between fine SANDSTONE and uw
+ 30— SILTSTONE dipping 30°.
+ b 30.05-31.10m: ...Intensive anastomosing possible zeolite veins
- 1 (1mm-10mm).
22 b
o I i
(el R 100 | 87 || 84
T - m
L 31
. i 31.15-31.40m: ...Zone of pervasive veining (soft white infill)
o | i and light green banding. Possible seam of hydrothermally
-~ o1 i altered rock. —
| N 31.40m: Unweathered, dark bluish grey, mottled olive green,
1 | GREYWACKE SANDSTONE and SILTSTONE, strong.
i SANDSTONE is fine, moderately to slightly fractured with two uw
® N L e LS o oro
gl i persistent incipient joint sets, one dipping 80°-85° and one
T [ i dipping 30°, moderately strong tensile strength. With some
possible zeolite veins (1mm-10mm).
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46.5mm and vertical accuracy +/- 63mm. DateTime Hole Depth Water Level
2. One vibrating wire piezometer was installed on 09/09/2025. BH2B_1117_PZ01 was installed at 15m bgl, Serial No. 378301.
3. Falling/rising head testing undertaken with data logger at borehole depth 39.90m on 09/09/2025.
4. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.
5. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
6. Major/ dominant defects are included in the material descriptions while minor/secondary defects are noted in defect column.
7. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC.
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“ o e Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 1 7
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 5 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 29/08/2025 Logged: C. Mariscal
Method: Rotary Core Wireline Easting: 1727832.51 Date completed: 09/09/2025 Input: C. Mariscal
Equipment: Hanjin/ D&B 10 Northing: 6011011.26 Inclination: 90° Reviewed:  F. Monteith
Contractor:  McMillan Drilling Ltd Ground level: 52.407m (NZVD2016) | Azimuth: N/A Verified: A.George
%) 2 -~
X = w g s (P 2o 8
a [} 2 ~| ~| = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
Q| = w5 z -] < Flo|x E &
o o =} ® AT %)
= - Igf’)gwg"’ z
S=S0>0)
+ 1y 100 | 100 | 100
2 e
(52}
St _
g i
© L |
- 33+
| 19 N
o I i
gt E 100 | 87 || 87
T - |
L 34—
18 b
s 1 —
+ 3B, ...
S 1-00 o 100 | 87| 8
500 c 7 || 87 . o .
I 1: | |35.20-39.95m: ..Persistent incipient joint set dipping 707, 38.20-39.90m: 1 70", Sm to Sk, Pl, soft white
Bloooc smooth to slickensided, possible zeolite infill (1mm), stron ptensile stren tH ’ i Y
f” fo-o-c moderately strong to strong tensile strength. 9 gth-
- 1. ... 2
L 36— - g
i | = |36.00-36.25m: ...Unweathered, dark greenish grey
i ] GREYWACKE FAULT BRECCIA, moderately strong. Crackle
| to mosaic breccia, with angular clasts of fine SANDSTONE
I 16 | and SILTSTONE. With trace of carbonaceous laminae.
gl — 100 | 57 | 57
T L |
© L i
- = 374
: : 37.10-37.25m: ...Angular ARGILLITE clasts (40mm-60mm).
15 1
o I i
(el 1 100 | 67 | 67
T L |
L i 37.85-38.15m: Crumbles on handling, breaks
| 38 along incipient joints dipping 70°.
L E 38.15m: Unweathered, dark greenish grey, GREYWACKE _
o 4 SANDSTONE and SILTSTONE, strong to very strong.
14 L SANDSTONE is fine, moderately fractured with one
o [ e persistent incipient joint set dipping 40°, slickensided,
(e s E moderately strong tensile strength. With trace of possible 100 | 78|| 78
Tl I zeolite veins (1mm-10mm).
el T 39_, uw
o 13 b
% + = 100 | 67 | 6
- B 39.60-39.85m: Crumbles on handling.
P——— Ferminated-at 39-95-m—Targetdepth- Water Lovel Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 46.5mm and vertical accuracy +/- 63mm. DateTime Hole Depth Water Level
2. One vibrating wire piezometer was installed on 09/09/2025. BH2B_1117_PZ01 was installed at 15m bgl, Serial No. 378301.
3.F ising head testing 1 with data logger at borehole ¢ depth 39.90m on 09/09/2025.
4. RQD was calculated while ignoring incipient joints and making an assessment on the rocks status intact below ground level.
5. Tensile strength of incipient joints was assessed based on assumed in ground conditions.
6. Major/ dominant defects are included in the material descriptions while minor/secondary defects are noted in defect column.
7. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC.
Shear Vane (ISHSV + IBHSV) Serial No. 3556 + DR4938, calibration constant 1.504 + 1.486.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1117
Photographed By: CM Date Photographed: 29/08/2025-08/09/2025

BH2B_1117_BOX001_Om-2.9m

BH2B_1117_BOX002_2.9m-5.66m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1117
Photographed By: CM Date Photographed: 29/08/2025-08/09/2025

BH2B_1117_BOX003_5.66m-7.8m

BH2B_1117_BOX004_7.8m-10.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1117
Photographed By: CM Date Photographed: 29/08/2025-08/09/2025

BH2B_1117 BOX005_10.8m-13.3m

BH2B_1117_BOX006_13.3m-15.75m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1117
Photographed By: CM Date Photographed: 29/08/2025-08/09/2025

BH2B_1117 BOX007_15.75m-18.1m

BH2B_1117_BOX008_18.1m-20.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1117
Photographed By: CM Date Photographed: 29/08/2025-08/09/2025

BH2B_1117_BOX009_20.95m-22.85m

BH2B_1117_BOX010_22.85m-25.23m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1117
Photographed By: CM Date Photographed: 29/08/2025-08/09/2025

BH2B_1117 BOX011_25.23m-27.95m

BH2B_1117_BOX012_27.95m-30.65m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1117
Photographed By: CM Date Photographed: 29/08/2025-08/09/2025

BH2B_1117 BOX013_30.65m-33.37m

BH2B_1117_BOX014 33.37m-35.75m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1117
Photographed By: CM Date Photographed: 29/08/2025-08/09/2025

BH2B_1117 BOX015_35.75m-38.15m



A NZ{E‘E\{E@ORT Client: New Zealand Transport Agency
s Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 22
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 1 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 22/09/2025 Logged: C. Mariscal
Method: Rotary Core Wireline Easting: 1727701.65 Date completed: 25/09/2025 Input: C. Mariscal
Equipment: Hanjin/ D&B 10 Northing: 6015418.80 Inclination: 90° Reviewed: S. MacKay
Contractor:  McMillan Drilling Ltd Ground level: 12.646m (NZVD2016) | Azimuth: N/A Verified: A. George
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Llulz |- |E £ =5 °1819| " ADDITIONAL NOTES 23
o= a|© % © < =85
o [ ®» 2}
e gwgmg"’ E=
25051
F 0.00m: Silty CLAY with trace organics; greyish brown. Firm,
= moist, high plasticity. Organics are rootlets. [TOPSOIL].
i e
I 0.50m: CLAY; light brown, mottled dark brown. Very stiff, ?gi%:i’;gv
12 moist, high plasticity. [TAURANGA GROUP-HOLOCENE
<t ALLUVIUM]. 100 0 | o
i 1 1m: ISHSV
138/83 kPa
Tt 7.50m: Silty CLAY; light brownish grey, mottied orange. Very Prieiiced
- M stiff, moist, high plasticity. FeO staining. 1.5m: SPT
&t 0, 0/ 00| 0 | 0
L 1,1,2,2
— =6 —
| 2
ol
gr 81| o [ 0
Il
10 2.60-2.80m: ...Relict incipient joint dipping 10°, planar, with
r FeO staining.
F 2.80-3.00m: ...CORE LOSS (200mm) possibly washed out
3 during drilling. . -l
L 3 3.00-3.50m: ...Firm. PUSH TUBE FAR
< U: 3.00-3.50
3L m 100 o | o
> L
F 3.50m: CLAY with some silt; light bluish grey. Very soft, wet, g.%r/r;: SPT ?é.s_?rp:dSank with the weight of hammer and
~ 9 high plasticity. 0: 0,0,0 0ds
o L N=0 100 o | 0
7
— . —
sr
gt & 100 o | o
It 4.50-4.95m: ...Clayey fine SAND; light bluish grey. Very loose, 4om: BV é.g_?_rg;dssank with the weight of hammer and
Nl - |8 wet. Dilatant - slow. 4.5m: SPT
ot 0,0/l 100 o | 0
L 0,0,0,0
— N=0 —
| 5
ol
gr 100 o | o
Tl
-7
L 6 6.00-6.50m: ...PUSH TUBE o IBHSV
<[ U: 6.00-6.50
I - m 100 o | o
> L
- 6.50m: Sandy CLAY: light bluish grey. Very soft, wet, high o SeT
~ 6 plasticity. Sand is fine. 0,0,1,1
o L N=2 100 0 0
»
— ,; —
@ o
gL 100 o | o
* L
I 7.50-7.95m: ...With trace fine gravel, angular sandstone, stiff. Z'ZT‘{ L?,:SV
- 5 7.5m: SPT
s 0,0/l 100 o | 0
L 0,0,2,2
IO ol N=4 _—
g
Remarks: (Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 25.5mm and vertical accuracy +/- 63.5mm.  |DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 25/09/2025. BH2B_1122_PZ01 was installed at 21.5m bgl, Serial No. 378296. gggggggg g;gg ]gggm fggmgg:
3. An additional borehole, BH2B_1122A was completed Xm from BH2B_1122 for downhole iVane testing. 2025:09:23 17:00 30Z00$ 3:40$ng
2025-09-24 07:00  30.00m 1.00mbgl
2025-09-24 15:15  40.30m 1.30mbgl
2025-09-25 07:00  40.30m 1.20mbgl
. o 2025-09-25 10:45  40.30m 1.06mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 1378, calibration constant 1.383.
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5 < = @ [¥a) 30
Llulz |- |E £ =98 clo|lg| & ADDITIONAL NOTES <
Is) = al © =z @© < Elo|x [ ]
= () i [}
= 202,380 z
S2S0654
ST 100| o | o
gt
4
P L
- 9.00-9.50m: ...PUSH TUBE o sV
3 B 100 0 | ©
2 L
: 9.50m: ...Relict laminations, thinly laminated, sub-horizontal. S5 SeT
E -3 1,1,1,1
n [ N=4 100| O 0
i 9.95m: Sandy CLAY with trace silt; light bluish grey. Very soft,
- - wet, low plasticity. Sand is fine.
gL 100 0 | ©
T
—1 10.5m: —
IBHSV 11/6
= 2 kPa
ST 10.5m: SPT | 100 [ O | O
L 0,1/
I 0,1,0,0 ||
| 10.95m: SILT with trace sand; bluish grey. Soft to firm, moist, N=1
| low plasticity. Sand is fine.
<
ol
ar 100 0 | ©
I L
1
F 12.00m: Silty fine SAND; dark bluish grey, mottled brownish 1%/?1 IE;aSV
- red. Medium dense, moist [RESIDUAL SOIL]. 12m: SPT
% L 1,3/ 100 ( O 0
L 2,3,4,4
I N=13 |
-0
T o [ 12.85-15.40m: No HCI reaction on Silty SAND
St
g1l RS 100| 0 0
I 13.5m: —
i IBHSV 39/28
= 1 kPa
%t 13.5m:spT | 100 [ 0 | 0O
L 2,3/
I 5,6,7,9 |
| 13.95-14.00m: ...GREYWACKE (?) clasts, green, white, — N=27
| ottled light brown. Angular to sub-angular, 20-60mm.
| 14.00m: Silty fine SAND; brownish grey. Dense, moist.
© | [COMPLETELY WEATHERED ROCK].
(2]
St 100 0 | ©
Il
-2
L Ccw
— 15m: SPTC  [——|
) 7,91
- 14,15, 15,6 .
E | for'zé—’rhnf’ 0 0 0 15.20m: HWT casing at 15.2m
@ -
I » N =50+ . )
- i RO 15.40m: Unweathered, dark grey, spotted white, brownish ] :ST?&L%%?;S%:I&):?&I\IOE :a)r?d
F | grey INTERBEDDED SANDSTONE (80%) and SILTSTONE SILTSTONE
8 -3 | 5 | (20%); weak. Well cemented. Moderately thick to thickly uw
T X | bedded, sub-horizontal. SANDSTONE is fine to medium.
— - S 15.83-16.10m: CZ, 80°, recovered as angular
© L 1.0 100 | 76| | 76 cobbles, crumbles on handling.
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 25.5mm and vertical accuracy +/- 63.5mm.  [DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 25/09/2025. BH2B_1122_PZ01 was installed at 21.5m bgl, Serial No. 378296. §g§§8§§§ 3338 ngm ﬁggmgg:
3. An additional borehole, BH2B_1122A was completed Xm from BH2B_1122 for downhole iVane testing. 2025:09:23 1700 30:002 3:40$bg|
2025-09-24 07:00  30.00m 1.00mbgl
2025-09-24 15115 40.30m 1.30mbgl
2025-09-25 07:00  40.30m 1.20mbgl
. _ 2025-09-25 10:45  40.30m 1.06mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 1378, calibration constant 1.383.




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 22
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 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 22/09/2025 Logged: C. Mariscal
Method: Rotary Core Wireline Easting: 1727701.65 Date completed: 25/09/2025 Input: C. Mariscal
Equipment: Hanjin/ D&B 10 Northing: 6015418.80 Inclination: 90° Reviewed: S. MacKay
Contractor:  McMillan Drilling Ltd Ground level: 12.646m (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
wl E|= E|&a6|© MATERIAL DESCRIPTION = T x|lx|a]| 2 DEFECT DESCRIPTION ax
5 < = @ [¥a) 30
Xlwleg |- |E < =5 clog]| & ADDITIONAL NOTES <
gl = 2o =z s < Elo|x E &
o o =} ® AT %)
= - Igf’)gwg"’ z
S2S0654
r | 15.95-16.10m: JT, 70°, Ro, PI, silt, 1mm
@ - 1
Tr 4 16.27m: JT, 70°, Ro, P, Cn
el 1
i—, 7 16.5m: spTC 100 O | 100
&2 R 11, 39// oo fo
“ 1 N =50+
B 4 16.77-16.82m: JT, 40°, Ro, PI, Cn, 2x
B J 16.83-16.90m: Weak HCI reaction on
s 17 00| 73l | &7 SANDSTONE
[ i 16.90-17.40m: No HClI reaction on
© - i SANDSTONE
r i 17.21-17.40m: CZ, 60°, recovered as angular
B i coarse gravel to cobble SANDSTONE
r _[Ear 17.40-17.50m: ...Sub-angular, coarse gravel to cobble 17.40-17.50m: re-drilled
3 Jerees SILTSTONE. 17.40-17.53m: No HCl reaction on SILTSTONE
S s 1.0 100 | 25 [l2s 17.53-18.40m: Strong HCl reaction on
Ir i INTERBEDDED SANDSTONE and
- i SILTSTONE
= . 17.68-18.35m: CZ, calcite infill dipping 70°,
& '9 F 18 ;gmz'f:):c ool o 2mm, recovered as angular fine to coarse
1 1 50mmy/ gravel and cobble to boulder SILTSTONE
i ] N =50+
— : 1 18.40-21.22m: Strong HCl reaction on
| 1 INTERBEDDED SANDSTONE and
|6 g uw SILTSTONE
ol i
gL b 100 | 93 || 93
I i
S 19.00m: ...Calcite veins dipping 70° (1mm).
3 ] 19.25-22.80m: VE, 60-70°, PI, calcite, 1mm, 9x
7 ]
~ | ,
i 20— 2 . L o
r | 20.00m: ...Calcite veins dipping 60° (2mm).
o [ i
< 87 (| 73| | 73
[ i
8 i
B 1 20.80-21.00m: ...CORE LOSS (200mm), possibly washed out
- o during drilling.
— 21— e o s —1
— B 1 21.15m: Unweathered banded brownish grey and black g:Ljrssﬁovl\\llzak HCI reaction on black
1 SILTSTONE; weak. Well cemented. Thinly laminated to . .
- | laminated, gently inclined. 21 A22-_23.80m. Strong HCI reaction on )
- B ’ brownish grey SILTSTONE, weak HCI reaction
3 | on black SILTSTONE
8 -9 21.50-21.80m: CZ, 60°, recovered as angular
gL ) 1y || we|y| # cobble SILTSTONE
- : 21.51-21.81m: JT, 70°, Sm, P, calcite, 1mm
i 22
© B —
B 4 uw
10 1
o2} : 23—
<} e 100 | 100 | 100
I 4
11
o) : R 23.80-26.38m: Strong HCI reaction on
o (IJ | 1 brownish grey SILTSTONE and light grey
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 25.5mm and vertical accuracy +/- 63.5mm.  [DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 25/09/2025. BH2B_1122_PZ01 was installed at 21.5m bgl, Serial No. 378296. 2025-09-2217:00  13.95m 2.00mbg
3. An additional borehole, BH2B_1122A was completed Xm from BH2B_1122 for downhole iVane testin 2025-05-23 07:00  13.95m 1-70mbat
: , — P — 9- 2025-09-23 17:00  30.00m 3.40mbg|
2025-09-24 07:00  30.00m 1.00mbgl
2025-09-24 15115 40.30m 1.30mbgl
2025-09-25 07:00  40.30m 1.20mbgl
. _ 2025-09-25 10:45  40.30m 1.06mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 1378, calibration constant 1.383.




Project Office

NZ TRANSPORT Roads of National
U ACENCY Siumificance

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

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

Location: Zone 1, 3930 State Highway 1, Waipu

Project Reference: Aurecon WSP JV

BH2B_1122

Central, Auckland 1010 Sheet 4 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 22/09/2025 Logged: C. Mariscal
Method: Rotary Core Wireline Easting: 1727701.65 Date completed: 25/09/2025 Input: C. Mariscal
Equipment: Hanjin/ D&B 10 Northing: 6015418.80 Inclination: 90° Reviewed: S. MacKay
Contractor:  McMillan Drilling Ltd Ground level: 12.646m (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
ol s wl G = = <o Flo|x E o
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
- i SANDSTONE, weak HCI reaction on black
s ] 100 | 100 | 100 SILTSTONE
% | R H 24.30m: JT, 40°, Sm, PI, calcite, 1mm
L - uw
12 i
o | 96, i . :
% F | 25.00m: Unweathered banded brownish grey, light grey, and 100 | 100 | 100 3;2;:?5 :Qi'\lln?esrrtggfe gax:ao; :::c:?o%r?o Hel
> - | black INTERBEDDED SANDSTONE (25%) and SILTSTONE 2
3 | (75%); weak. Well cemented. Moderately thinly bedded,
= moderately inclined. SANDSTONE is fine to medium. Black
o ] SILTSTONE is interlaminated with brownish grey
- B SILTSTONE.
13 1
i 26—
o [ :
[<Bs 100 | 100 | 100
[ i
14 ]
- 27— uw )
i 27.06m: VE, 75°, P, calcite, 1mm
3 ] 27.25m: JT, 80°, Ro, PI, Cn
15 1
218t 1 100 | 100 | 100
[ i
[ e )
—: — g . . . 28.50-28.75m: CZ, 40°, recovered as angular
[ e | 28.50-28.60m: ...White SILTY LIMESTONE; angular, cobble. fine to coarse gravel and cobble SILTSTONE
| E and SILTY LIMESTONE, crumbles on handling
: 2] 29.06-30.60m: S HCI i
| N 29.06m: Unweathered banded dark brownish grey, black, and IN:FE}%BI:;DIST‘IE.D tSrir;\?DSTC;EaIL_Ct;%Z on
g1 1 light grey INTERBEDDED SANDSTONE (20%) and - SILTSTONE
I | B SILTSTONE (80%); weak. Well cemented. Laminated to 20 34-29.43m: CZ. 40°, recovered as angular
| B thinly laminated, gently inclined. SANDSTONE is fine to finé to co-arse. ra\;el ar;d cobble SILTSTgNE
| 1 medium. Brownish grey SILTSTONE is interlaminated with 9
| 47 1 black SILTSTONE.
i 71 29.81-30.00m: CZ, 20°, recovered as angular
L b fine to coarse gravel and cobble SILTSTONE
1 30— 29.82-30.01m: JT, 80°, Sm, PI, calcite, 1mm
o L i
G g 100 | 83| 100
Tr m
T L . uw .
118 b 30.60-30.75m: Weak HClI reaction on fine
| R SANDSTONE
L b 30.75-31.50m: Strong HCI reaction on
| E INTERBEDDED SANDSTONE and
< 31— SILTSTONE
< 100 | 100 | 100
[ i
B : 31.25-31.40m: VE, 70°, P, calcite, Tmm, 6x
3 ] 31.50-32.00m: ...Black SILTSTONE may contain volcanic g?&%’.ﬁ%ﬁgm Weak HCI reaction on black
8 T»19 sediments due to weak reaction to HCI. 31.65m: VE, 70°, Pl to Un, calcite, 1mm
[ i
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 25.5mm and vertical accuracy +/- 63.5mm.  [DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 25/09/2025. BH2B_1122_PZ01 was installed at 21.5m bgl, Serial No. 378296. 2025-09-2217:00  13.95m 2.00mbg
3. An additional borehole, BH2B_1122A leted Xm from BH2B_1122 for downhole iVane testi 2025-09-2307:00  13.95m 1:70mbg|
. An adaitonal borenole, _ was complete m irom _ Oor aownnole 1vane testing. 2025-09-23 17:00 30.00m 3.40mbgl
2025-09-24 07:00  30.00m 1.00mbgl
2025-09-24 15115 40.30m 1.30mbgl
2025-09-25 07:00  40.30m 1.20mbgl
. _ 2025-09-25 10:45  40.30m 1.06mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 1378, calibration constant 1.383.




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 22
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 5 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 22/09/2025 Logged: C. Mariscal
Method: Rotary Core Wireline Easting: 1727701.65 Date completed: 25/09/2025 Input: C. Mariscal
Equipment: Hanjin/ D&B 10 Northing: 6015418.80 Inclination: 90° Reviewed: S. MacKay
Contractor:  McMillan Drilling Ltd Ground level: 12.646m (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%
Xlwleg |- |E < =5 clog]| & ADDITIONAL NOTES <
gl = 2o =z s < Elo|x E &
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
L ] 100 | 100 | 100
o | |
[e] -
I m
--20 1
gﬁ, 33— 700 700 T 100 33.00m: Shorlt drill run to recover dropped core
e 1 from the previous drill run.
| 1 33.10m: 80% water return when drilling 33.10m
N L 1 to 34.10m.
21 1
® | g . . "
gl , 33.75-34.06m: ...Black fine SANDSTONE may contain 100 | 100 | 100 g%%g‘.‘r'ooﬁ’g' Weak HCI reaction on black fine
| E volcanic sediments due to weak reaction to HCI
34— 33.80-33.85m: ...Calcite veins dipping 20°. .
r B 34.06-34.70m: Strong HCI reaction on
~ i INTERBEDDED SANDSTONE and
r i SILTSTONE
—: 1 34.50m: 50%-60% water return when drilling
|20 R 34.50m to 35.90m.
— | R 34.70-40.30m: Strong HCI reaction on
| R INTERBEDDED SANDSTONE and
i 1 SILTSTONE
| 35—
- L |
o ] 100 | 86 || 100
r m
23
: B 35.80-35.90m: JI, 90°, Ro, PI, Cn
1 b 35.90m: 50%-60% water return when drilling
| 36— @ uw 35.90m to 37.50m.
[32] .
- L. |
g g 100 | 94 || 100
Tr m
I 37
| R 37.09m: JT, 70°, Ro, PI, calcite, Tmm
r : 37.25-37.35m: CZ, recovered as angular
F | cobble SILTSTONE
: 1 37.50m: 60%-70% water return when drilling
25 R 37.50m to 39.00m.
i 38— 38.00m: JI, 40°, Pl calcite, 1mm
o [ :
gt 100 | 93 || 93
[ |
L . 38.50-38.63m: BPJT, 12°, Ro, PI, Cn, 6x
26 1
< I |
- 304
w | |
[e] -
gL
27 100 | 100 | 100
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 25.5mm and vertical accuracy +/- 63.5mm.  [DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 25/09/2025. BH2B_1122_PZ01 was installed at 21.5m bgl, Serial No. 378296. 2025-09-2217:00  13.95m 2.00mbg
3. An additional borehole, BH2B_1122A was completed Xm from BH2B_1122 for downhole iVane testin 2025-05-23 07:00  13.95m 1-70mbat
: , — P — 9- 2025-09-23 17:00  30.00m 3.40mbg|
2025-09-24 07:00  30.00m 1.00mbgl
2025-09-24 15:15  40.30m 1.30mbgl
2025-09-2507:.00  40.30m 1.20mbgl
) _ 2025-09-25 10:45  40.30m 1.06mbgl
Shear Vane (IBHSV + ISHSV) Serial No. 1378, calibration constant 1.383.




NZ TRANSPORT Roads of National
\>' AGENCY Significance

Project Office

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

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

BH2B_1122

Central, Auckland 1010 Sheet 6 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 22/09/2025 Logged: C. Mariscal
Method: Rotary Core Wireline Easting: 1727701.65 Date completed: 25/09/2025 Input: C. Mariscal
Equipment: Hanjin/ D&B 10 Northing: 6015418.80 Inclination: 90° Reviewed: S. MacKay
Contractor:  McMillan Drilling Ltd Ground level: 12.646m (NZVD2016) | Azimuth: N/A Verified: A. George

2 & >
x = L % bod 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 = 2o Z = I Flo|x S
g AT 2,2 o, 2
222598
o [ i
g r uw
£l i
3 | Terminated at 40.30 m. Target depth.
—28 |
i 41+
—29
i 42—
=30
i 43—
31 ]
i 44—
32 1
i 45—
—33
i 46—
—-34 ]
i 47—
=35
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 25.5mm and vertical accuracy +/- 63.5mm.

2. One vibrating wire piezometer was installed on 25/09/2025. BH2B_1122_PZ01 was installed at 21.5m bgl, Serial No. 378296.
3. An additional borehole, BH2B_1122A was completed Xm from BH2B_1122 for downhole iVane testing.

Shear Vane (IBHSV + ISHSV) Serial No. 1378, calibration constant 1.383.

DateTime

2025-09-22 17:00
2025-09-23 07:00
2025-09-23 17:00
2025-09-24 07:00
2025-09-24 15:15
2025-09-25 07:00
2025-09-25 10:45

Hole Depth Water Level

13.95m 2.00mbgl
13.95m 1.70mbgl
30.00m 3.40mbgl
30.00m 1.00mbgl
40.30m 1.30mbgl
40.30m 1.20mbgl
40.30m 1.06mbgl




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1122
Photographed By: CM Date Photographed: 22/09/2025-24/09/2025

BH2B_1122_BOX001_Om-3m

BH2B_1122_BOX002_3m-6.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1122
Photographed By: CM Date Photographed: 22/09/2025-24/09/2025

BH2B_1122_BOX003_6.25m-9.5m

BH2B_1122 BOX004_9.5m-12.85m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1122
Photographed By: CM Date Photographed: 22/09/2025-24/09/2025

BH2B_1122_BOX005_12.85m-15.83m

BH2B_1122 BOX006_15.83m-18.4m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1122
Photographed By: CM Date Photographed: 22/09/2025-24/09/2025

BH2B_1122_BOX007_18.4m-21.22m

BH2B_1122 BOX008_21.22m-23.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1122
Photographed By: CM Date Photographed: 22/09/2025-24/09/2025

BH2B_1122_BOX009_23.8m-26.38m

BH2B_1122 BOX010_26.38m-29.06m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1122
Photographed By: CM Date Photographed: 22/09/2025-24/09/2025

BH2B_1122_BOX011_29.06m-32m

BH2B_1122 BOX012_32m-34.7m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1122
Photographed By: CM Date Photographed: 22/09/2025-24/09/2025

BH2B_1122_BOX013_34.7m-37.5m

BH2B_1122 BOX014_37.5m-40.3m



New Zealand Transport Agency

o RRANEGORT Client:
AGE! Significance Project: Northland Corridor, Alternative to Brynderwyn Hills BHZB 1122A

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 1 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 26/09/2025 Logged: C. Mariscal
Method: Wash Drill Easting: 1727700.63 Date completed: 02/10/2025 Input: A. Pola
Equipment:  Hanjin D&B-8D - track Northing: 6015421.32 Inclination: 90° Reviewed:
Contractor:  McMillan Drilling Ltd Ground level: 12.579m (NZVD2016) | Azimuth: N/A Verified:
2 & >
x = % ol ICQ |~ ~ 20 % -
218l £|%. 3| 28 |2|€|E| 90 STRATIGRAPHY EZ
w|E|S E| %o MATERIAL DESCRIPTION s s x|lx|o]| & DEFECT DESCRIPTION ¥
Clw|lg |- < =9 cl|lofg]| k& ADDITIONAL NOTES 22
8|= B8]0 5| g2 |F|?|¢F CE
g AT 2,2 o, 2
222598
L i 0.00m: Wash Drilled (No Recovery) 7-;:
12 ]
L 1]
11 ]
L o
10 ]
L o
Lo ]
of |
s |
2F 1
= |
te ]
L 5
7 4
L o
le ]
L 7
Ls ]
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 3 mm and vertical accuracy +/- 66 mm.

2. BH2B_1122A was completed approx. 2.70m from BH1122 as an additional borehole for Vertical Seismic Profiling (VSP) and downhole iVane testing.

3. Hole was backfilled with a 50mm uPVC standpipe for Vertical Seismic Profiling (VSP).

DateTime Hole Depth Water Level




ZTRANSPO 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 22A

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

Central, Auckland 1010 Sheet 2 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 26/09/2025 Logged: C. Mariscal
Method: Wash Drill Easting: 1727700.63 Date completed: 02/10/2025 Input: A. Pola
Equipment:  Hanjin D&B-8D - track Northing: 6015421.32 Inclination: 90° Reviewed:

Contractor:  McMillan Drilling Ltd Ground level: 12.579m (NZVD2016) | Azimuth: N/A Verified:
2 & >
x = % bod ICQ |~ ~ 20 % -
glg|z £ g o 5| 23 g § 9 STRATIGRAPHY g
wlE|S E|ZO MATERIAL DESCRIPTION s & x|lx|la| DEFECT DESCRIPTION ¥
lw|xz &~ < =9 ofolg| W ADDITIONAL NOTES 2
8|= B8]0 5| g2 |F|?|¢F CE
g AT 2,2 o, 2
222598
Ly ]
L o]
Ls ]
r 10—
Lo ]
r 11
L]
of |
s |
é [ 12_,
= |
o]
r 13+
La ]
r 14—
Lo ]
r 15—
Ls ]
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 3 mm and vertical accuracy +/- 66 mm.

2. BH2B_1122A was completed approx. 2.70m from BH1122 as an additional borehole for Vertical Seismic Profiling (VSP) and downhole iVane testing.

3. Hole was backfilled with a 50mm uPVC standpipe for Vertical Seismic Profiling (VSP).

DateTime Hole Depth Water Level




New Zealand Transport Agency

o RRANEGORT Client:
AGE! Significance Project: Northland Corridor, Alternative to Brynderwyn Hills BHZB 1122A

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: 26/09/2025 Logged: C. Mariscal
Method: Wash Drill Easting: 1727700.63 Date completed: 02/10/2025 Input: A. Pola
Equipment:  Hanjin D&B-8D - track Northing: 6015421.32 Inclination: 90° Reviewed:
Contractor:  McMillan Drilling Ltd Ground level: 12.579m (NZVD2016) | Azimuth: N/A Verified:
2 & >
x = % ol ICQ |~ ~ 20 % -
218l £|%. 3| 28 |2|€|E| 90 STRATIGRAPHY EZ
w|E|S E| %o MATERIAL DESCRIPTION s s x|lx|o]| & DEFECT DESCRIPTION ¥
Clw|lg |- £ =9 cl|lofg]| k& ADDITIONAL NOTES 22
8|= B8]0 5| g2 |F|?|¢F CE
g (2 2,2 o, 2
222598
L]
r 17—
Ls ]
r 18—
Le ]
r 19—
L]
of |
s |
é [ 20_,
= |
-s ]
r 21
Lo ]
r 22
Lo ]
r 23
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Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 3 mm and vertical accuracy +/- 66 mm.

2. BH2B_1122A was completed approx. 2.70m from BH1122 as an additional borehole for Vertical Seismic Profiling (VSP) and downhole iVane testing.

3. Hole was backfilled with a 50mm uPVC standpipe for Vertical Seismic Profiling (VSP).

DateTime Hole Depth Water Level




e y— Cllgnt: New Zealand Tra.nsport Agenc.y '
- Project: Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 22A
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 4 of 4
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 26/09/2025 Logged: C. Mariscal
Method: Wash Drill Easting: 1727700.63 Date completed: 02/10/2025 Input: A. Pola
Equipment:  Hanjin D&B-8D - track Northing: 6015421.32 Inclination: 90° Reviewed:
Contractor:  McMillan Drilling Ltd Ground level: 12.579m (NZVD2016) | Azimuth: N/A Verified:
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Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 3 mm and vertical accuracy +/- 66 mm. DateTime Hole Depth  Water Level
2. BH2B_1122A was completed approx. 2.70m from BH1122 as an additional borehole for Vertical Seismic Profiling (VSP) and downhole iVane testing.
3. Hole was backfilled with a 50mm uPVC standpipe for Vertical Seismic Profiling (VSP).




gﬂwspw Client: New Zealand Transport Agency
ASENSY Significance

Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1124

Project Offce Location: Zone 2, SH1 Waipu
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: 25/09/2025 Logged: I. Mans/ A. Pola
Method: Rotary Core Wireline Easting: 1727515.44 Date completed: 01/10/2025 Input: A. Pola
Equipment:  Tech Drill 250 HD Northing: 6008338.17 Inclination: 90° Reviewed:  F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 227.178m (NZVD2016) | Azimuth: N/A Verified: A.George
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L = | 0.00m: Silty CLAY with minor sand; orange-brown mottled
007 — light grey. Very stiff, moist, high plasticity. Relict bedding and
L zones of highly weathered very weak siltstone which breaks
| down easily between strong finger pressure. Minor iron oxide
| and manganese oxide staining. [COMPLETELY .
I WEATHERED GREYWACKE] O aSHSV
Tl 100
r 1=t — | 1m: ISHSV
o T e 141/47 kPa
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< | cw
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L I | NY:Y ’
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[eln n 2.41m: Highly weathered, light grey mottled orange, 100
T L | GREYWACKE SILTSTONE. Extremely weak. Disintegrates
- i under firm blow of hammer. Zones of very weak SILTSTONE.
L i Iron oxide and manganese oxide staining along surfaces. 2.75m: Relict joints, 70°, MnO stained
L | T | (SILT; very stiff). [HIGHLY WEATHERED GREYWACKE]
L S |2.75-2.95m: ...Sandy GREYWACKE SILTSTONE; very weak | HW
3+ H 3m: SPT —
3 i 3,3/
= 224 i 4,56,7
% | ] N=22 100
I X | x| 3.45m: Clayey SILT with some sand; light grey mottled M|
B L XX > % orange. Stiff, moist, high plasticity. [COMPLETELY cw
- E WEATHERED GREYWACKE] —
r B 3.69m: CORE LOSS: (810mm) Fines washed out
9 + |
I 47 23
223 |
«~ + |
L i 4.50m: Highly weathered, light grey mottled orange, 2'54'2: SPT ]
- ] GREYWACKE SILTSTONE. Extremely weak. Disintegrates 5: 6,6,6
&L 1 £ | under firm blow of hammer. Zones of very weak SILTSTONE. Hw | N=23 100
| | = | Iron oxide and manganese oxide staining along surfaces.
— s (SILT; hard). [HIGHLY WEATHERED GREYWACKE] 4.95m: Driller moved to shorter runs to improve
St - - - core recovery
g B 5.05m: CORE LOSS: (550mm) Fines washed out 3
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B | 5.60m: Highly weathered, light grey mottled orange,
8 L | GREYWACKE SILTSTONE. Extremely weak. Iron oxide g
— | T | i staining along relict incipient joint surfaces. (SILT with some
| o sand; hard). 6m: SPT 6.00m: Dri S
—1 5.82-6.00m: ...CORE LOSS (180mm) 2m3.” .00m: Driller changed drill bit to improve core
= oot ] 6.00m: ...Very closely spaced veining with soft white infill 4568 recovery
o b N =23 100
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g i 10,9, 11, 16 100
5L 1 N =46
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Remarks:

2. One vibrating wire piezometer was installed on 1/10/2025. BH2B_1124_PZ01 was installed at 25.5m bgl, Serial No. 377919.
3. Geophysical profiling was undertaken on 01/10/2025, comprising optical and acoustic televiewer.

4. Falling/rising head testing undertaken with data logger at borehole depth 30.0m on 29/09/2025.

5. Low grade metamorphic minerals prevalent throughout Waipapa Terrane (composition TBC).

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 +/- 115mm and vertical accuracy +/- 157.5mm.

Water Level Readings:

DateTime

2025-09-25 17:00
2025-09-26 07:45
2025-09-26 14:30
2025-09-29 12:21
2025-09-29 17:27
2025-09-30 07:50
2025-09-30 13:16
2025-10-01 07:30

Hole Depth Water Level

4.95m 2.44mbg|
4.95m 3.84mbgl
15.00m 2.10mbgl
15.00m 10.78mbgl
30.00m 10.60mbgl
30.00m 16.46mbgl
40.50m 12.44mbgl

40.50m 19.80mbgl




sz;E’E\“é$om Clle'nt: New Zealand Transport Agency
Sifeass Project: Northland Corridor, Alternative to Brynderwyn Hills B H 2 B 1 1 24
Project Offce Location: Zone 2, SH1 Waipu —
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: 25/09/2025 Logged: I. Mans/ A. Pola
Method: Rotary Core Wireline Easting: 1727515.44 Date completed: 01/10/2025 Input: A. Pola
Equipment:  Tech Drill 250 HD Northing: 6008338.17 Inclination: 90° Reviewed:  F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 227.178m (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 o =} ® AT %)
= - Igf’)gwg"’ z
S2S0654
8 ng 8.18-8.40m: ...Extremely weak 82
o| I R
L ; 8.40-8.50m: ...CORE LOSS (100mm)
_— sl ] .
gt | T HW 100 | 100
L ] S
— 9+ 9m: SPT
e 1 4,6/
L o1 | 8,10, 16, 16
% L for 55mm iy
| T N =50+
B ] 9.60m: Moderately weathered, light grey with iron oxide B 2|.:0-10.00m: JT, 70 Ro, PI, Cg, Soft white
L i staining, GREYWACKE SILTSTONE. Weak. Incipient joints Y
o F ] extremely closely to very closely spaced with two distinct
a L incipient joint sets inclined 30°and 70° with low tensile 91 || 91 91
< | T 104 strength. Closely spaced veining with soft white infill. Core
Lo17 ] disintegrates during handling. [MODERATELY WEATHERED
| 1 GREYWACKE]
L B 10.40-10.50m: ...CORE LOSS (100mm) 10.5m: SPTC
or i = 2,51/
= i a MW/| 9, 18, 23
o[ i = N =50+
r 11—
216 ]
o | 1
e} 100 | 100 | 100
I r —
j ] 11.70m: Highly weathered, light grey, GREYWACKE
L i SILTSTONE. Very weak. Zones of weak GREYWACKE
| 1] SILTSTONE up to 50mm. Iron oxide and minor manganese 12m: SPTC
o} oxide staining on relict incipient joint surfaces. Core 5 2"1'//
= Los 1 disintegrates during handling. [HIGHLY WEATHERED 18, 28, 9 for
& 1 I | GREYWACKE] 5mm
2T 1 [ HW
S— = N =50+
o | ]
<} b 91 91 o
I i
ol 1
L 13- 12.90m: Moderately weathered, light grey, GREYWACKE
o F ] SILTSTONE. Weak. Incipient joints extremely closely to very
[c closely spaced with low tensile strength. Iron oxide and 100 | 100 | 100
T | | manganese oxide staining along incipient joint surfaces.
| Closely spaced veining with soft white infill. [MODERATELY
| ; WEATHERED GREYWACKE]
L 1 13.25-13.40m: ...Very weak 13.55-13.75m: CZ, Indistinct boundary, very
- i E MW weak, fine siltstone gravels
+ i =
r 14—
G 213 g 69 | 56 | 5
- i |
: i 14.50m: CORE LOSS: (500mm) Core washed out.
: 15 i 15.00m: Moderately weathered, grey and orange-brown, fine
© 012 GREYWACKE SANDSTONE. Very weak. Incipient fractures
L | extremely closely spaced. Closely spaced open joints,
| | dipping 45°. Iron oxide and minor manganese oxide along
o | = | joint surfaces. [MODERATELY WEATHERED GREYWACKE] 15.42m: JT, 45°, Ro, PI, Cg, MnO
g T % Mw 15.51m: JT, 45°, Ro, PI, Cg, MnO
I 1 15.54-15.57m: VE, 30°, PI, 6-8mm, soft white
B b 100 | o7 | 89 clay, breaks down to clay, some intact crystals
: 7 15.74m: JT, 45°, Ro, PI, Cg, MnO
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 115mm and vertical accuracy +/- 157.5mm.  [DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 1/10/2025. BH2B_1124_PZ01 was installed at 25.5m bgl, Serial No. 377919. 2025-09-2517:00  4.95m 2.44mbg
- f i y - } 2025-09-26 07:45  4.95m 3.84mbgl
3. Geophysical profiling was undertaken on 01/10/2025, comprising optical and acoustic televiewer. 5025-09-26 1430 15.00m 2.10mbgl
4. Falling/rising head testing undertaken with data logger at borehole depth 30.0m on 29/09/2025. 9025-09-29 12:21 15.00m 16_78mbg|
5. Low grade metamorphic minerals prevalent throughout Waipapa Terrane (composition TBC). 2025-09-29 17:27 30.00m 10.60mbgl
2025-09-30 07:50  30.00m 16.46mbgl
. o 2025-09-30 13:16  40.50m 12.44mbgl
Shear Vane (ISHSV) Serial No. 3303, calibration constant 1.569. 2025-10-0107:30  40.50m 19.80mbgl




Ao Cllgnt: New Zealand Tra.nsport Agenc.y '
= Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 24
Project Offce Location: Zone 2, SH1 Waipu —
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: 25/09/2025 Logged: I. Mans/ A. Pola
Method: Rotary Core Wireline Easting: 1727515.44 Date completed: 01/10/2025 Input: A. Pola
Equipment:  Tech Drill 250 HD Northing: 6008338.17 Inclination: 90° Reviewed:  F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 227.178m (NZVD2016) | Azimuth: N/A Verified: A.George
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o 21 ]
gL
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o1 - 16.50m: Driller notes 85% water recovery
r 17
o 210 i . o white i
% I ] 100 | 100 | 100 17.20m: VE, 40°, white infill, 20mm
- 18]
r g 18.09m: JT, 50°, Sm, PI, Cg, MnO and FeO
209 =
- , g MW 18.29m: JT, 50°, Sm, PI, Cg, MnO and FeO
~ : n
[Se 4
gL 97 | 97 | 89
I i
r 19—
B 208 1 19.10m: JT, 50°, Sm, PI, Cg, MnO and FeO
i T 19.50-19.86m: ...Mosaic pack breccia structure
r B D 19.75-19.85m: ...Manganese oxide, weathered infill
o S C
g 5 C 100 | 64 | 63
Tl 1 o 20.33m: CZ, 15°, 25mm, Fine to coarse
L 1 angular gravel in silt matrix
L | = 20.50m: Moderately weathered, grey and orange-brown,
L i A A GREYWACKE FAULT BRECCIA. Extremely weak. Mosaic
L 1A A float breccia, with clasts of fine SANDSTONE in a fine to MW
| 1NN coarse SAND with minor silt matrix. Top lithological contact 20.85-21.00m: Damaged during removal from
| 21 dipping 50°. Very closely spaced veining with soft white infill catcher
1 04a A that degrades to clay when handled. [GREYWACKE FAULT [
© Loos |2 A ONE]
| 1A A 21.00m: Slightly weathered, grey, GREYWACKE FAULT 21.25m: JT, 70°, Sm, PI, Cn
| 7 A A BRECCIA. Extremely weak. Mosaic pack breccia, with
| 7 angular clasts of fine SANDSTONE. Iron oxide staining
i 14 4 throughout. Closely spaced white veining.
- L 14 A
gt 1aa 100 | 100 | ©
3 1A A
B 24 A A
I 14 AN
205 i r
— L 1A A = 22.25m: JT, 70°, Sm, PI, Cn
3 1A A
| I sw
B 1a a
L 14 A
+ 1A A o
L nd A A 22.95m: JT, 70°, Sm, PI, Cn
ol ol ]84
g L 1A A 100 | 100 | 0
+ 1A A
r 4 A A
- 1A A 3.90m: Unweathered, grey, HEALED GREYWACKE FAULT
- i BRECCIA. Extremely weak. Healed crackle pack breccia, . o Qilty fi
I 1aa with tightly interlocked clasts of angular fine SANDSTONE. fg;&m' €2, 10°, Silty fine to coarse sand,
L 1A A Closely spaced white veining. [UNWEATHERED
L ¢ | GREYWACKE] uw
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 115mm and vertical accuracy +/- 157.5mm. [DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 1/10/2025. BH2B_1124_PZ01 was installed at 25.5m bgl, Serial No. 377919. gggggggg 333‘; jggm g-gjmgg:
3. Geophysical profiling was undertaken on 01/10/2025, comprising optical and acoustic televiewer. 2025:09:26 1430 15 Ogm 2-102bg|
4. Falling/rising head testing undertaken with data logger at borehole depth 30.0m on 29/09/2025. 2025-09-29 12:21 15.00m 16_78mbg|
5. Low grade metamorphic minerals prevalent throughout Waipapa Terrane (composition TBC). 2025-09-29 17:27 30.00m 10.60mbgl
2025-09-30 07:50  30.00m 16.46mbgl
. o 2025-09-30 13:16  40.50m 12.44mbgl
Shear Vane (ISHSV) Serial No. 3303, calibration constant 1.569. 2025-10-0107:30  40.50m 19.80mbgl




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, SH1 Waipu
Project Reference: Aurecon WSP JV

BH2B_1124

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 +/- 115mm and vertical accuracy +/- 157.5mm.
2. One vibrating wire piezometer was installed on 1/10/2025. BH2B_1124_PZ01 was installed at 25.5m bgl, Serial No. 377919.
3. Geophysical profiling was undertaken on 01/10/2025, comprising optical and acoustic televiewer.
4. Falling/rising head testing undertaken with data logger at borehole depth 30.0m on 29/09/2025.
5. Low grade metamorphic minerals prevalent throughout Waipapa Terrane (composition TBC).

Central, Auckland 1010 Sheet 4 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 25/09/2025 Logged: I. Mans/ A. Pola
Method: Rotary Core Wireline Easting: 1727515.44 Date completed: 01/10/2025 Input: A. Pola
Equipment:  Tech Drill 250 HD Northing: 6008338.17 Inclination: 90° Reviewed:  F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 227.178m (NZVD2016) | Azimuth: N/A Verified: A.George
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i FA)
203 1A A
r 1A A
i 14 A
i 144
o 14 A
% L 1A A 100 | 100 | 100
@ i 14 A
r 254 A A
L2z A A
3 1A A
i 14 A
1 14 2
I E uw
L 14 A
| 3 1A A
i 14 A
B 264 A A
o F2o1 A A
g L 1A A 100 | 100 | 100
i 14 A
I 14 a8
L 1a A
L laal@
g {a a|=
— 214 A A
° + i
20 4 - 27.17m: Unweathered, bluish grey, fine GREYWACKE 27.24m: VE, 40°, PI, White infil, 5mm
1 SANDSTONE. Very weak. Incipient fractures extremely 27.28m: VE, 40°, Pl, White infill
i 1. ... closely spaced with low tensile strength. Closely spaced to 27.45m: JT. 60°, Sm, PI. Cn
r - moderately widely spaced open joints, dipping 45 to 50°. Very ! e Ao o e ,
- 4. ... closely spaced veining. 27A57m. VE, GQ , Pl, 5mm, discoloured
o - Jo greenish blue infill
g+t ] 12D || iw | e 27.77m: JT, 45°, Ro, PI, Cn
= J 27.85m: VE, 40°, White infill, 4mm
27.90m: VE, 40°, White infill, 4mm
28.00m: JT, 60°, Ro, PI, Cn
28.20m: JT, 60°, Ro, PI, Cn
L | uw
B 1 28.50-30.10m: JT are very closely spaced
B R 45-65°
o 198 i
gl 73| | 67 | |22
£ i
B T 29.60m: CORE LOSS: (400mm): Thought to be drilling
L | induced
- - - - Dril Ly
- L 30 1000 30.00m: Unweathered, bluish grey, fine GREYWACKE ?e()(;gse40'50m' Driller notes 90% water
197 deee SANDSTONE. Weak. Incipient fractures extremely closely i
L i jointed with low tensile strength. Moderate veining.
§ B 1 100 | 100 | 100 30.72m: JT, 45°, Sm, P, Cn
- 31 g uw 30.97m: JT, 45°, Sm, P, Cn
196 i
B 1 31.61m: JT, 50°, Ro, Un, Cn
o Sl b T 31.70m: JT, 50°, Ro, Un, Cn
£ i
Remarks: Water Level Readings:

DateTime Hole Depth Water Level
2025-09-25 17:00 4.95m 2.44mbg|
2025-09-26 07:45 4.95m 3.84mbgl
2025-09-26 14:30 15.00m 2.10mbgl
2025-09-29 12:21 15.00m 10.78mbgl
2025-09-29 17:27 30.00m 10.60mbgl
2025-09-30 07:50 30.00m 16.46mbgl
2025-09-30 13:16 40.50m 12.44mbgl
2025-10-01 07:30 40.50m 19.80mbgl




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, SH1 Waipu
Project Reference: Aurecon WSP JV

BH2B_1124

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 +/- 115mm and vertical accuracy +/- 157.5mm.
2. One vibrating wire piezometer was installed on 1/10/2025. BH2B_1124_PZ01 was installed at 25.5m bgl, Serial No. 377919.
3. Geophysical profiling was undertaken on 01/10/2025, comprising optical and acoustic televiewer.
4. Falling/rising head testing undertaken with data logger at borehole depth 30.0m on 29/09/2025.
5. Low grade metamorphic minerals prevalent throughout Waipapa Terrane (composition TBC).

Central, Auckland 1010 Sheet 5 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 25/09/2025 Logged: I. Mans/ A. Pola
Method: Rotary Core Wireline Easting: 1727515.44 Date completed: 01/10/2025 Input: A. Pola
Equipment:  Tech Drill 250 HD Northing: 6008338.17 Inclination: 90° Reviewed:  F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 227.178m (NZVD2016) | Azimuth: N/A Verified: A.George
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% ] 32.20-32.65 Main incipient fracti i inclined
L 1000 .20-32.65m: ...Main incipient fracture sets are incline: 100 | 97 | 91 g X -
L i 80-90° with low tensile strength. Trace pyrite deposition on ?2'38 ?2(.]35m. r?zyl l?‘:'sg'r}czb?ucdf%mmm
8 i ] jointsurfaces ‘ecovered as angular tabular gravels
T+ B
— 33_
o 194 i
o 1
gl 103 | 87 || 67
1 i 33.83m: VE, 15°, greenish white infill
| 1 33.90m: JT, 55°, Ro, PI, Cn
i 34 33.94m: JT, 10°, Ro, P, Cg, white clay infill
T 34.07m: JT, 55°, Ro, Un, Cn
193
L B R 34.30m: JT, 60°, Ro, PI, Cg, white infill
j : 34.74-35.84m: VE, 35-50°, x 7, white infill,
L 1 2-3mm infill
I SST o 35.00m: ...Incipient fractures have moderate tensile strength.
o 192 ] White crystals up to 20mm in veins.
gl 100 | 100 | 97
g i
™ j b
RS ow
=
o 1
gl 100 | 100 | 100
g i
: 7 BEE 37.33-38.57m: JT, 30-55°, Ro, PI, Cg, white
| T infill x3
r 38—
o Fies ]
g\l 100 | 100 | 100
3 i
h I l L
L+ 30+
L1es
St i 39.47m: VE, 50°, Ro, P, Cg, white infill
I L
R ] 100 | 100 | 100
1 39.81m: VE, 50°, Ro, Cg 4
o i 1. ...
Remarks: Water Level Readings:

DateTime Hole Depth Water Level
2025-09-25 17:00 4.95m 2.44mbg|
2025-09-26 07:45 4.95m 3.84mbgl
2025-09-26 14:30 15.00m 2.10mbgl
2025-09-29 12:21 15.00m 10.78mbgl
2025-09-29 17:27 30.00m 10.60mbgl
2025-09-30 07:50 30.00m 16.46mbgl
2025-09-30 13:16 40.50m 12.44mbgl
2025-10-01 07:30 40.50m 19.80mbgl




NZ TRANSPORT Roads of National
\>' AGENCY Significance

Project Office

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

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills
Location: Zone 2, SH1 Waipu

Project Reference: Aurecon WSP JV

BH2B_1124

Central, Auckland 1010 Sheet 6 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 25/09/2025 Logged: I. Mans/ A. Pola
Method: Rotary Core Wireline Easting: 1727515.44 Date completed: 01/10/2025 Input: A. Pola
Equipment:  Tech Drill 250 HD Northing: 6008338.17 Inclination: 90° Reviewed:  F. Monteith
Contractor:  Drill Force NZ Ltd Ground level: 227.178m (NZVD2016) | Azimuth: N/A Verified: A.George

2 & >
X = w 2 s 9 |- RPo Z_
glg|z £ g 0|8 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 = 2o Z = I Flo|x S
2 N 2,2 o, 2
222598
I 187 b - 40.11m: CZ, 50°, Fine to coarse sand, angular
ST 15mm

22t | CEL uw

: i Terminated at 40.50 m. Target depth.

r 41

L1gs |

r 42

L1es |

r 43

TV

r 44—

L1es ]

r 45—

L1e2 |

r 46—

181 ]

r 47

L1so ]
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 115mm and vertical accuracy +/- 157.5mm. [DateTime
2. One vibrating wire piezometer was installed on 1/10/2025. BH2B_1124_PZ01 was installed at 25.5m bgl, Serial No. 377919.
3. Geophysical profiling was undertaken on 01/10/2025, comprising optical and acoustic televiewer.

4. Falling/rising head testing undertaken with data logger at borehole depth 30.0m on 29/09/2025.

5. Low grade metamorphic minerals prevalent throughout Waipapa Terrane (composition TBC).

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

2025-09-25 17:00
2025-09-26 07:45
2025-09-26 14:30
2025-09-29 12:21
2025-09-29 17:27
2025-09-30 07:50
2025-09-30 13:16
2025-10-01 07:30

Hole Depth Water Level

4.95m 2.44mbg|
4.95m 3.84mbgl
15.00m 2.10mbgl
15.00m 10.78mbgl
30.00m 10.60mbgl
30.00m 16.46mbgl
40.50m 12.44mbgl

40.50m 19.80mbgl




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1124
Photographed By: AP, IM Date Photographed: 26/09/2025-30/09/2025

BH2B_1124 BOX001_0m-3m

BH2B_1124 BOX002_3m-5.82m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1124
Photographed By: AP, IM Date Photographed: 26/09/2025-30/09/2025

BH2B_1124_BOX003_5.82m-8.62m

BH2B_1124 BOX004_8.62m-11.47m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1124
Photographed By: AP, IM Date Photographed: 26/09/2025-30/09/2025

BH2B_1124 BOX005_11.47m-14.27m

BH2B_1124 BOX006_14.27m-17.1m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1124
Photographed By: AP, IM Date Photographed: 26/09/2025-30/09/2025

BH2B_1124 BOX007_17.1m-19.96m

BH2B_1124 BOX008_19.96m-22.27m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1124
Photographed By: AP, IM Date Photographed: 26/09/2025-30/09/2025

BH2B_1124 BOX009_22.27m-25.75m

BH2B_1124 BOX010_25.75m-28.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1124
Photographed By: AP, IM Date Photographed: 26/09/2025-30/09/2025

BH2B_1124 BOX011_28.5m-31.5m

BH2B_1124 BOX012_31.5m-34.35m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1124
Photographed By: AP, IM Date Photographed: 26/09/2025-30/09/2025

BH2B_1124 BOX013_34.35m-37.17m

BH2B_1124 BOX014 37.17m-39.9m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1124
Photographed By: AP, IM Date Photographed: 26/09/2025-30/09/2025

BH2B_1124 BOX015_39.9m-40.5m



NZTRANSPORT Roads of National
o' AcERCY Significance

Project Office

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

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills B H2 B 1 1 25

Location: Zone 2, SH1 Waipu Track
Project Reference: Aurecon WSP JV

Central, Auckland 1010 Sheet 1 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 18/09/2025 Logged: A. Pola
Method: Rotary Core Wireline Easting: 1727364.95 Date completed: 24/09/2025 Input: A. Pola
Equipment:  Techdrill 250 HD Northing: 6007596.24 Inclination: 90° Reviewed:  B. Simons
Contractor:  Drill Force NZ Ltd Ground level: 275.905m (NZVD2016) | Azimuth: N/A Verified: A.George
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ol s wl G = = <o Flo|x E o
[&] o D 1o N~ 2]
= v I‘f’wg N z
222598
| = | 0.00m: Silty CLAY; reddish orange. Firm, moist, high
| il plasticity. [RESIDUALLY WEATHERED GREYWACKE]
| =
L 1 —=
i e
| I —x- 0.50m: ...Minor white mottling.
X~
<t 4 RS
vl 100
T T
275 T = |
" =
L =
r Rl
L 1 =
- i RE-aVat 1.40m: Clayey SILT with minor sand and trace gravel; reddish 1.5m: SPT
| -8 orange mottled dark brown and black. Firm, moist, high 1 1//'
- 15a% plasticity. Relict fabric with manganese oxide and iron oxide 2: 1,2,1
% I T x = staining. Sand, fine. Gravel, fine to medium, moderately N=6 S
i XX A weathered greywacke siltstone gravel. Trace veins with soft
274 T N3 white infill - possible zeolite. [COMPLETELY WEATHERED
r 5w o GREYWACKE]
B & xx< 2.00-2.55m: ...Light grey mottled pinkish red and black.
i ;X% A
- L rxx]
<t Ry, 100
T L X
I S,
I I ><_X><x | |2.72m: ...Relict fabric breaks down to fine weak SILTSTONE
273 1% gravel.
K 3m: IBHSV | —— 3.00m: HWT casing installed
L iRV uTP
| = 1 3m: SPT
% B [X X > 1,10/ 100
r X =] 0,1,1,2
l+ L, N=4 |
r gy
- XK
L XXX
: X
o torz AR AL
(IJ L LA HA g 100
L PR = 14.05m: .. Relict fabric inclined 20-40° with Manganese oxide
- £X x> on relict joint surfaces.
i %]
B &S,
XX
— 4= 4.5m: IBHSV ——
I ,—XXX? uTP
= LXK 4.5m: SPT
~lar TX x> CW| o 100
r XX X 1,1,2,3
| Fen 1% %A N=7 I
r SR X |
- X R
g XX
- LXK
[so 0 ol AX X X
% L 4w A 95
F X =] 5.60m: IS, 40°, Clay, white, soft - zeolite, 30mm
L £ XX
| Ix xx< 5.70-6.15m: ...Light grey mottled red. Stiff, low plasticity.
U S
— 64X < 6m:SPT  ——
L IXX> 1,10
'cn/)_' - :_X_XQ 6.15m: ...Reddish orange. 3223 100
I Pexx]
L X |
| X X ]
i X x>
i =] 6.70-6.90m: ...breaks down to very weak to weak angular
| 260 7_>< X > greywacke SILTSTONE gravel. Heavily iron oxide and
8 7 ><_><><X 1 manganese oxide stained. Broken during removal from splits. 81
[ ) Mg is
i Tex =]
® r X X
r X %]
- T X X > 7.35-7.50m: ...Core loss (150mm)
_: N X_><><>< 1 7.50m: ...Light grey with pinkish red streaks. ;52'7; SPT ]
— ELES 3,3,4,3
50 Iia NS oo
| 268 Ik x| 7.80-7.95m: ...Limonite staining.
19 ] F—
Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 29mm and vertical accuracy +/- 57.5mm.

2. One vibrating wire piezometer was installed on 24/09/2025. BH2B_1125_PZ01 was installed at 39m bgl, Serial No. P250955.

3. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.
4. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC

Shear Vane (IBHSV) Serial No. 2006, calibration constant 1.581.

DateTime Hole Depth Water Level
2025-09-18 17:05 15.36m 4.77mbgl
2025-09-19 07:28 15.36m 10.41mbgl
2025-09-19 13:00 22.50m 10.66mbgl
2025-09-22 09:52 22.50m 14.80mbgl
2025-09-22 16:38 31.50m 3.50mbgl
2025-09-23 07:35 31.50m 16.34mbgl
2025-09-23 15:03 40.50m 17.19mbgl

2025-09-24 08:27 40.50m 25.95mbgl




gﬂws,w Client: New Zealand Transport Agency
ASENSY Significance

Project: Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1125

2. One vibrating wire piezometer was installed on 24/09/2025. BH2B_1125_PZ01 was installed at 39m bgl, Serial No. P250955.
3. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.
4. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC

Shear Vane (IBHSV) Serial No. 2006, calibration constant 1.581.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 29mm and vertical accuracy +/- 57.5mm.

DateTime

2025-09-18 17:05
2025-09-19 07:28
2025-09-19 13:00
2025-09-22 09:52
2025-09-22 16:38
2025-09-23 07:35
2025-09-23 15:03
2025-09-24 08:27

Project Ofice Location: Zone 2, SH1 Waipu Track
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: 18/09/2025 Logged: A. Pola
Method: Rotary Core Wireline Easting: 1727364.95 Date completed: 24/09/2025 Input: A. Pola
Equipment:  Techdrill 250 HD Northing: 6007596.24 Inclination: 90° Reviewed:  B. Simons
Contractor:  Drill Force NZ Ltd Ground level: 275.905m (NZVD2016) | Azimuth: N/A Verified: A.George
%) 2 -~
x = w a 3 (2 20 g
a ] 2 ~| ~| = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
ol s wl G = = <o Flo|x = o
[&] o D 1o N~ 2]
= - Igf’)gmg”’ z
S2S0654
| % x5 8.00-8.30m: ...Sandy SILT with minor clay. Sand fine.
i XA cw
| X X X
| i 8.30m: CORE LOSS (700mm): Fines washed out
Sl _ 3
T L 4
@ 267 E
— 9 - - - — 9m: SPT
| =~ 9.00m: Clayey SILT with minor sand; light grey mottled red. 1,201
= | 7—X % Sttiff, moist, low plasticity. Relict fabric with iron oxide and 2,3,4,5
% ><_X><x § manganese oxide mottling. Minor veins with soft white infill - N=14 100
I | Zapaxs ibl lite. fine. 2
- XK X X | possible zeolite. Sand, fine 9.40m: IS, 50°, Clay, white, soft - zeolite, 50mm
3 X X >
3 P =]
L TRxAE
L x| = [9.72-10.20m: ...Manganese oxide staining along relict joints,
" | o f2e6  fX x| [|inclined 40to 50% 9.90m: S, 40°, Clay, white, soft - zeolite
g | 10-PEXX| cw 95
=l EXx >
L XX K]
| EXX> 10.20-10.25m: ...Fine greywacke SILTSTONE gravel; brown,
| R angular, manganese oxide and iron oxide stained.
—t *—XXX? 10.5m: SPT  —
L =g 1,1
= | FX 2R 1,1,1,3
% L X X 10.70-10.95m: ...Sandy SILT. N=6 100
B X
10.95m: Silty fine SAND with minor clay; light yellowish
brown. Medium dense, moist. Displays ubiquitous relict joints
with manganese oxide and iron oxide staining. cw
(52} .
< % o . ... 11.45m: Highly weathered, light yellowish brown, fine 9%
= LR GREYWACKE SANDSTONE. Very weak. Two main relict
- R joint sets 50° and 70°, with low tensile strength, extremely
closely spaced. Iron oxide and manganese oxide staining on
relict joint surfaces, manganese oxide staining penetrating up
— to 10mm. Breaks down with firm hammer blow to silty SAND 12m: SPT —
. . with minor clay. Minor veins with a soft white infill- possible 1,21
E L 4000 zeolite. [HIGHLY WEATHERED GREYWACKE] 2,333
&1 1 N=11 100
3 - 12.50m: IS, Clay, white, soft - zeolite, 30mm
3 i HW
g z 100
B i 13.30-13.40m: ...Weak. Breaks down to angular fine to coarse
| llococ greywacke sandstone gravel. 13.5m: SPT
| oo < 4,31
E | 4 6,6,8,10 .
S i N =30
262 E
— L 14—
: : 14.10-14.60m: ...Manganese oxide staining around relict joints
| | penetrating 15mm.
o i
£r 1 14.50m: Moderatel thered, light yellowish bi fine t 1001100 ) 48 1
| .50m: Moderately weathered, light yellowish brown, fine to . .
© i 1 medium GREYWACKE SANDSTONE. Very weak to weak. 14.60m: &’Tr 60%, Ro, PI, Cg MnO and FeO, 3
| Two main incipient joint sets, 60° and 50°, low tensile aperture
I strength, extremely closely spaced. Manganese oxide
261 1 staining along incipient joints penetrating up to 10mm. Core )
T R disintegrates during handling. [MODERATELY WEATHERED omeerT
g1 ] s | GREYWACKE] 15,17, 18 for | 100
[2] % MW | 60mm
T b N =50+ A
o 1. ... 15.36-15.89m: ...Manganese oxide staining around incipient \}viglimbll?entlllﬁjsngfs 100% water return over
3 T joints, 2-3mm penetration into joints.
o F i
gL i
I
I llo -5 ¢ 15.89m: ...Iron oxide staining around incipient joints, up to
[~260 500 ¢ 10mm 100 | 100 | 100
Remarks: Water Level Readings:

Hole Depth
15.36m
15.36m
22.50m
22.50m
31.50m
31.50m
40.50m
40.50m

Water Level
4.77mbgl
10.41mbgl
10.66mbgl
14.80mbgl
3.50mbgl
16.34mbgl
17.19mbgl
25.95mbgl




NZ TRANSPORT Roads of National
U ACENCY Siumificance

Project Office

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

Location: Zone 2, SH1 Waipu Track

Project Reference: Aurecon WSP JV

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

BH2B_1125

Central, Auckland 1010 Sheet 3 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 18/09/2025 Logged: A. Pola
Method: Rotary Core Wireline Easting: 1727364.95 Date completed: 24/09/2025 Input: A. Pola
Equipment:  Techdrill 250 HD Northing: 6007596.24 Inclination: 90° Reviewed:  B. Simons
Contractor:  Drill Force NZ Ltd Ground level: 275.905m (NZVD2016) | Azimuth: N/A Verified: A.George
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8 - R 16.15-16.50m: ...Light grey with minor orange discolouration.
o T L |
— — MW | 16.5m: SPTC
5; °or i 500160 0
1 N =%r0+ mm 16.71-17.00m: Core damaged during removal
r b from splits
259 1 16.71m: Tube stuck in barrel, core loss likely as
o 17; i
I ] 17.07m: CORE LOSS (990mm): Core washed out aresult of trying to recover tube.
o | |
le] 23 [ |23 | |23
£+ |
258 1
E: 18 18.00m: Moderately weathered, light yellowish brown mottled 1?"12:5?/”(3 0
w | i brown, fine to medium GREYWACKE SANDSTONE. Very 50 for 55mm
© | weak to weak. Incipient joints with low tensile strength, N =50+
I extremely closely spaced, Manganese oxide staining
B ) penetrating up to 2mm. Core disintegrates during handling. BN 18.42m: JT, 60°, Ro, PI, Sn MnO and FeO, 1
r . mm aperture
gt i
2 Lo 100 | 100 | 100
" 19.05m: JT, 50°, Ro, PI, Sn MnO
— - 19.50-19.75m: Recovered as medium to
- R coarse SANDSTONE angular gravel. Fines
| - B washed out. Drilling induced.
=
% 20.02m: JT, 50°, Ro, PI, Sn MnO and FeO, 1
mm aperture
ST 1 a1l 61 | 55 20.22m: JT, 50°, Ro, PI, Cg CLAY, 2 mm
ITr b aperture
~ 1 20.26m: JT, 60°, Ro, PI, Cg CLAY, 2 mm
r . aperture
r N 20.32-20.40m: CZ, 40°, Fine to medium
r b angular SANDSTONE gravel. FeO and MnO
I | 20.72-21.00m: ...Core loss (280mm). ol io grav
20.52m: JT, 40°, Ro, PI, Sn FeO and MnO, 3
MW mm aperture
~ - 1 20.56m: JT, 50°, Ro, PI, Sn FeO and MnO, 3
- B mm aperture
= 1 21.40-21.55m: Broken during drilling
o | 1
[¢] 100 | 100 | 100
£ i
T254 22; 21.90-22.20m: ...Iron oxide staining around incipient joints up T 2;;198?2:“{;’ iﬁ?o,ir'ica)«’:rl’(f:ZFOen?r’nStam
| | to 20mm staining penetration into joints. P
b 22.50-22.60m: Recovered as fine to medium
3 b gravel. Assuming drilling induc
253 R
L 23—
o | 1
o | O 100 | 100 | 100
£ i
j ; 23.40m: ...Iron oxide staining around incipient joints, up to -
i | 50mm staining penetration into joints. 23.50-29.00m: Driller notes 65% water return
B ] 23.83m: JT, 30°, Ro, PI, Cg CLAY, MnO and
252 FeO staining on joint surface. 30mm FeO
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 29mm and vertical accuracy +/- 57.5mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 24/09/2025. BH2B_1125_PZ01 was installed at 39m bgl, Serial No. P250955. 2025-09-18 17:05  15.36m 4.77mbgl
- f . Y ) ; 2025-09-19 07:28  15.36m 10.41mbgl
3. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer. 5025-09-19 13:00 22 50m 10.66mbg
4. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC 9025-09-22 09:52 29.50m 14:80mbg|
2025-09-22 16:38  31.50m 3.50mbgl
2025-09-23 07:35  31.50m 16.34mbgl
. o 2025-09-23 15:03  40.50m 17.19mbgl
Shear Vane (IBHSV) Serial No. 2006, calibration constant 1.581. 2025-09-24 08:27  40.50m 25.95mbgl




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, SH1 Waipu Track
Project Reference: Aurecon WSP JV

BH2B_1125

Central, Auckland 1010 Sheet 4 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 18/09/2025 Logged: A. Pola
Method: Rotary Core Wireline Easting: 1727364.95 Date completed: 24/09/2025 Input: A. Pola
Equipment:  Techdrill 250 HD Northing: 6007596.24 Inclination: 90° Reviewed:  B. Simons
Contractor:  Drill Force NZ Ltd Ground level: 275.905m (NZVD2016) | Azimuth: N/A Verified: A.George
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| i ingress into intact rock, 2 mm aperture
| ] 23.94m: JT, 60°, Ro, PI, Cg CLAY, MnO and
| FeO staining on joint surface. 30mm FeO
i | ingress into intact rock, 2 mm aperture X
B 24.22m: JT, 50°, Ro, PI, Sn MnO and FeO, very [#
i 7 weak around joint
o | ] 24.33m: JT, 50°, Ro, PI, Cg Sandy CLAY, FeO
ol| [ 1 100 | 93 | 82 and MnO staining on joint surface, 2 mm
Tr 1 aperture
251 24.62m: JT, 50°, Ro, PI, Sn FeO and MnO
: Zst 25.00-26.04m: ...Mottled dark bluish grey. Iron oxide staining
| | ggato 30mm around incipient joints. Top lithological contact 25.20-25.30m: CZ, Indistinct boundary. Fine to
- R : medium angular SANDSTONE gravel. MnO
- B and FeO stained.
3 1 25.80m: JT, 20°, Ro, PI, Cg SAND, FeO and
—250 1 MnO stained, 3 mm aperture
+ 26— ) N .
| 26.00-26.30m: ...Zone of highly weathered material displaying . o
. : | iron staining. Low tensile strength. Disintegrates during 662)011. _JT,d203, Ro, PI, r?g SAND, FeO and
g removal from splits. 100 | 100 [ 68 1 no s ?me ) nmm aperture
I r b 26.25m: JT, 20°, Ro, PI, Cg SAND, FeO and
L 4 MnO stained, 3 mm aperture
: i 26.50-26.68m: ...Zone of highly weathered material displaying
| | iron staining. Low tensile strength. Disintegrates during
i | removal from splits. Minor sandy clay infill.
249 E
o —t 27— 27.00-27.05m: Recovered as fine to medium
= 1 angular gravel. Assumed drilling induced
+ E Mw
™ L 4
a 100 | 95 | 95
I i
248 E s
L o
L =
- N il 9
| | 29.00-29.30m: ...Moderately strong. Incipient joints with 29.00-40.50m: Driller note 75% water return
. | moderate tensile strength.
[<H | 100 | 100 | 100 1 29.24m: JT, 60°, Ro, PI, Cg Fine gravelly
T ; | SAND, FeO and MnO staining, 5 mm aperture
o R 29.60m: JT, 50°, Ro, PI, Cg Fine gravelly
r b SAND, FeO and MnO staining, 5 mm aperture
o B : 29.84m: JT, 60°, Ro, PI, Cg Fine gravelly
- T246 30 SAND, FeO and MnO staining, 5 mm aperture
- R 30.15-30.45m: ...Veining with soft white infill, up to 10mm thick
r 1 - possible zeolite. 30.32m: JT, 70°, Ro, PI, Cg MnO and FeO
~ 1 staining. White soft infill - possible zeolite, 2
r 1 mm aperture
3 b 30.38m: JT, 30°, Ro, PI, Sn FeO
™ L 4
el ] 100 | 100 | 75
245 1 30.90-31.20m: CZ, 60-70°, Top contact 70°,
- 314 bottom contact 60°. Very weak, fine to medium
- B angular silty SANDTONE gravel, FeO stained
: : 31.20m: Moderately weathered, bluish grey with zones of
— | ] orange and brown mottling, fine GREYWACKE
B SANDSTONE. Moderately strong. Incipient joints with
i | moderate tensile strength, extremely closely spaced. Quartz
| o B veining. Zones of orange discolouration with reduction in Mw
gl 1 tensile strength of incipient joints to low tensile, increase in
Tr 1 quartz veining and oxide staining.
244 E
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 29mm and vertical accuracy +/- 57.5mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 24/09/2025. BH2B_1125_PZ01 was installed at 39m bgl, Serial No. P250955. 2025-09-18 17:05  15.36m 4.77mbgl
- ! . Y ) ; 2025-09-19 07:28 15.36m 10.41mbgl
3. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer. 5025-09-19 13:00 22 50m 10.66mbg
4. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC 9025-09-22 09:52 29.50m 14:80mbg|
2025-09-22 16:38  31.50m 3.50mbgl
2025-09-23 07:35  31.50m 16.34mbgl
) o 2025-09-23 15:03  40.50m 17.19mbgl
Shear Vane (IBHSV) Serial No. 2006, calibration constant 1.581. 2025-09-24 08:27  40.50m 25.95mbgl




Project Office

NZ TRANSPORT Roads of National
U ACENCY Siumificance

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

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

Location: Zone 2, SH1 Waipu Track

Project Reference: Aurecon WSP JV

BH2B_1125

Central, Auckland 1010 Sheet 5 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 18/09/2025 Logged: A. Pola
Method: Rotary Core Wireline Easting: 1727364.95 Date completed: 24/09/2025 Input: A. Pola
Equipment:  Techdrill 250 HD Northing: 6007596.24 Inclination: 90° Reviewed:  B. Simons
Contractor:  Drill Force NZ Ltd Ground level: 275.905m (NZVD2016) | Azimuth: N/A Verified: A.George
%) 2 -~
x = w a 3 (2 20 g
a ] 2 ~| ~ = [ o4
218z £l5.18 Bl G4 ||| 28 STRATIGRAPHY EZ
w|E|S E| %09 MATERIAL DESCRIPTION s zTh x|lx|o]| & DEFECT DESCRIPTION 3%
rlwlx &l |E £ =98 clo|lg| & ADDITIONAL NOTES Iz
ol s wl G = = <o Flo | x = o
[&] o D 1o N~ 2]
= - Igf’)gwg"’ z
S2S0654
| i 32.04-32.30m: Fracture zone -Recovered as
| ] fine to medium gravel, FeO stained. Top
i 100 | 85|| 85 contact 50°, bottom contact indistinct. Fines
I 1 washed out?
8 B 32.27-32.39m: 30°, Fracture zone -Recovered
I [ N as fine to medium gravel, FeO stained, fines
. : washed out?
243 E
—1 33+ = —
- o Mw
- " 1 =
= 1 33.30-33.50m: CZ, 40°, Bottom boundary
- R indistinct, fine to medium gravel with sand,
r 1 SANDSTONE gravel is heavily FeO, limonite
- E stained. SILTSTONE gravel is green.
8 = 4 . a od 33.60-33.63m: CZ, 60°, fine angular sandy
T | 4 ® ® gravel, FeO stained
|-242 E
L 34—
] : 1A A 34.10m: Slightly weathered, light bluish grey, GREYWACKE
1A A FAULT BRECCIA. Very weak. Mosaic breccia with fine
I Ia A SANDSTONE and silty SAND matrix. Soft white veining
B B throughout - possible zeolite. Core disintegrates during L]
T FARAY handling. [GREYWACKE FAULT ZONE]
B 1A A 34.50-35.00m: ...Weak. Silty SAND matrix decreases. Incipient
B 7 joints inclined 40-50°.
[ 122518 sw
toar 44 A S
[ ¥]aa 35.00-35.15m: ...light grey crystallised layer, low tensile
o | 14 A strength, 50° (possible hydrothermal alteration?).
g i 1 aa 100 | [27 | [27
- 1A A
N r 14 A
i ] H H 35.60m: Unweathered, bluish grey banded dark bluish grey,
| N INTERBEDDED fine GREYWACKE SANDSTONE (60%) and
| .. GREYWACKE MUDSTONE (40%). Moderately strong.
240 36 C Bedding inclined 30°. Incipient joints with moderate tensile
B strength, extremely closely spaced. Weak quartz veining.
i : H H [UNWEATHERED GREYWACKE]
N 1+ -~ uw
o[ 1
<} H H 100 | 100 | 100
£l i
|| —239 Too v e
L 37—
i ) 37.10m: Unweathered, dark bluish grey, fine GREYWACKE
] SANDSTONE. Moderately strong to strong. Main incipient
I | joint sets inclined 50° and 60° with moderate tensile strength,
B B extremely closely spaced. Moderate quartz veining, 2mm
: | thick. [UNWEATHERED GREYWACKE]
r b =)
L i o
238 E 2
| 36 37.90-38.00m: ...light grey crystallised, low tensile strength - 37.97m: JT, 50°, Sm, P, Sn Bluish green.
| ] (possible hydrothermal alteration?). Possible chlorite staining
o | i 38.10-38.60m: ...INTERBEDDED dark bluish grey uw
bl e MUDSTONE bands 20-150mm. 100 | 97 | 93
Tr T 38.33-38.43m: CZ, 40°, Fine to medium gravel
B 7 with minor sand
: i 38.55m: JT, 50°, Ro, PI, Cg sandy infill,
| i 38.60-39.00m: ...light grey crystallised, low tensile strength fractured around joint- possible drilling induced
| | (possible hydrothermal alteration?)
237 R
I 39—
: : L 39.15-39.25m: CZ, 40°, recovered as fine to
L l — 39.25m: Unweathered, dark bluish grey banded bluish grey, medium gravel
- Q- INTERBEDDED fine GREYWACKE MUDSTONE (60%) and ~ .
| |3} L GREYWACKE SANDSTONE (40%). Moderately strong to 3mgégitigéisﬁléfz;arfgf"ered as fine to
Tl E strong. Bedding inclined 10-30°. Incipient joints with moderate | 9 9
- B tensile strength, extremely closely spaced. Moderate quartz
< i 100 | 85|| 85
- L R LLESLL veining.
236 R
Remarks: Water Level Readings:
1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 29mm and vertical accuracy +/- 57.5mm. DateTime Hole Depth  Water Level
2. One vibrating wire piezometer was installed on 24/09/2025. BH2B_1125_PZ01 was installed at 39m bgl, Serial No. P250955. 2025-09-18 17:05  15.36m 4.77mbgl
- f . Y ) ; 2025-09-19 07:28  15.36m 10.41mbgl
3. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer. 5025-09-19 13:00 22 50m 10.66mbg
4. Low grade metamorphic minerals prevalent throughout the Waipapa Greywacke (Zeolite or Pr-Pu) - TBC 2025-09-22 0952 22.50m 14280mbg|
2025-09-22 16:38  31.50m 3.50mbgl
2025-09-23 07:35  31.50m 16.34mbgl
. o 2025-09-23 15:03  40.50m 17.19mbgl
Shear Vane (IBHSV) Serial No. 2006, calibration constant 1.581. 2025-09-24 08:27  40.50m 25.95mbgl




NZ TRANSPORT Roads of National
\>' AGENCY Significance

Project Office

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

Client: New Zealand Transport Agency

Project: Northland Corridor, Alternative to Brynderwyn Hills

Location: Zone 2, SH1 Waipu Track
Project Reference: Aurecon WSP JV

BH2B_1125

Central, Auckland 1010 Sheet 6 of 6
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date started: 18/09/2025 Logged: A. Pola
Method: Rotary Core Wireline Easting: 1727364.95 Date completed: 24/09/2025 Input: A. Pola
Equipment:  Techdrill 250 HD Northing: 6007596.24 Inclination: 90° Reviewed:  B. Simons
Contractor:  Drill Force NZ Ltd Ground level: 275.905m (NZVD2016) | Azimuth: N/A Verified: A.George
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222598
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] B uw

i i Terminated at 40.50 m. Target depth.
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L 41—

234 A

L 42

233 A

L 43

232 A

L 44

231 R

L 45—

230 A

L 46

229 A

L 47
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Remarks: Water Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 29mm and vertical accuracy +/- 57.5mm.
2. One vibrating wire piezometer was installed on 24/09/2025. BH2B_1125_PZ01 was installed at 39m bgl, Serial No. P250955.
3. Geophysical profiling was undertaken on 24/09/2025, comprising optical and acoustic televiewer.

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

Shear Vane (IBHSV) Serial No. 2006, calibration constant 1.581.

DateTime

2025-09-18 17:05
2025-09-19 07:28
2025-09-19 13:00
2025-09-22 09:52
2025-09-22 16:38
2025-09-23 07:35
2025-09-23 15:03
2025-09-24 08:27

Hole Depth Water Level

15.36m 4.77mbgl

15.36m 10.41mbgl
22.50m 10.66mbgl
22.50m 14.80mbgl
31.50m 3.50mbgl

31.50m 16.34mbgl
40.50m 17.19mbgl

40.50m 25.95mbgl




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1125
Photographed By: AP Date Photographed: 18/09/2025-03/11/2025

BH2B_1125 BOX001_0m-3m

BH2B_1125 BOX002_3m-6.45m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1125
Photographed By: AP Date Photographed: 18/09/2025-03/11/2025

BH2B_1125_BOX003_6.45m-9.85m

BH2B_1125 BOX004_9.85m-13.35m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1125
Photographed By: AP Date Photographed: 18/09/2025-03/11/2025

BH2B_1125_BOX005_13.35m-16.71m

BH2B_1125 BOX006_16.71m-19.75m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1125
Photographed By: AP Date Photographed: 18/09/2025-03/11/2025

BH2B_1125_BOX007_19.75m-22.5m

BH2B_1125 BOX008_22.5m-25.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1125
Photographed By: AP Date Photographed: 18/09/2025-03/11/2025

BH2B_1125_BOX009_25.5m-28.5m

BH2B_1125 BOX010_28.5m-31.34m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1125
Photographed By: AP Date Photographed: 18/09/2025-03/11/2025

BH2B_1125_BOX011 31.34m-34.13m

BH2B_1125 BOX012_34.13m-36.95m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1125
Photographed By: AP Date Photographed: 18/09/2025-03/11/2025

BH2B_1125_BOX013_36.95m-39.55m

BH2B_1125 BOX014 39.55m-40.5m



Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 26
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 1 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/10/2025 Logged: M.Zhang/K.Rozmus
Method: Rotary Core Wireline Easting: 1728069.68mE, Date Completed: 07/10/2025 Input: M.Zhang
Equipment: Fraste SRS Northing: 6005579.21mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 147.16m (NZVD2016) |Azimuth: N/A Verified:  A. George

w =
_ n [ =
X —~ €lo w o [ _ =) [
218 |E T|%0 |8 | 88 |g|g|8]| 69 STRATIGRAPHY E2
w ,’_: g F ao |© MATERIAL DESCRIPTION £ a '5 ¥ | |a é DEFECT DESCRIPTION 4x
Slelz & ‘% 18 §| =g 1818 | & ADDITIONAL NOTES < 2
o o H w & @
° = FELLE 2
147 | » | Clayey SILT, with minor rootlets; dark brown. Stiff, :
] = | moist, low plasticity; rootlets less than 2mm thick.
] [TOPSOIL]. [
1 Silty CLAY; brownish grey, mottled orangish brown.
7 Very stiff, moist, high plasticity; [NORTHLAND 05m SV
- ALLOCHTHON SOILS (RESIDUAL)]. BH SV
| = E 81/34kPa | 40 [ | .
I 4
1]
1m SV
| 146 ] RS BH SV
1 2 123/49kPa
4 z
T 15m SV
= F i BH SV
o 1 134/61kPa | 6d | - | -
[ ] 15m SPT
] 1,001,1,1,1
| 2_| N=4
g H'* ] 2.11m - 2.25m: Dark grey. wl 1
T 1 Highly weathered; bluish grey, banded dark grey,
1 mottled chocolate brown, pervasively sheared 2.40m: HCI test on matrix, no reaction
T MUDSTONE; extremely weak. (SILT with some clay,
§ L stiff, moist, low plasticity). NORTHLAND 100 | - -
] ALLOCHTHON DEGRADED ZONE].
8 ] 2.50m - 2.80m: US4 sample (300mm). HwW mo| - | - 2:80m - 2.82m: Core swall (20mm)
| — 3]
3m SPT
L 144 ] 1,101,226
~ | o 1 N= 11 64 - -
[ ]
o
1 S
R Moderately weathered; grey, banded dark grey, 3.45m - 3.48m: Core Swell (30mm)
| 1 slightly calcareous, pervasively sheared,
1 MUDSTONE; extremely weak; trace fine to medium,
P i sub-angular silty limestone clasts throughout.
E 103 - | -
I 4_] MW
4.00m: HCl test on matrix, weak reaction. Strong
_143 1 reaction on clasts
T 8 4 80 ~ - 4.35m - 4.50m: Core broken during extraction
from splits
i Slightly weathered; bluish grey, banded dark grey, 45'\1//SPT
5T ] calcareous, pervasively sheared, Intermixed 3 1143112' 1® 5 -
”n 1 MUDSTONE and SILSTONE; very weak; with some for 55mm N =
5 ] limestone clasts throughout. [NORTHLAND 50+
1 ALLOCHTHON MELANGE MATRIX] 5.00m: HClI test on matrix, strong reaction
| 142 ]
§ ] g sw 100 | oo ff -
] 5.53m - 5.96m: Slightly weathered, light grey, Silty
B p LIMESTONE; very weak. Shear fabric dips at 20°.
] [CALCAREOUS BLOCK?]. |—580m: JT,30°, SM, PL, CN
|| 6]
] 6m SPT
= 141 8,9//18,9,7,
o 1 10 64 - -
w|? 4 N= 44
T 6.45-6.62m: CORE LOSS (170mm). Loss assumed
L Lrolrln potential washout of clayey silt matrix during o 674-6.85m: CZ,10°, handiing induced,
nitng. .. recovered as extremely weak, fine to medium,
] b-angular sil I, fi d
© ] Slightly weathered; bluish grey, banded dark grey, sub-anguiar sistone gravel, {race fine san
g = = calcareous, pervasively sheared, Intermixed s[4 ) 7.10-7.20m: CZ,5°, handling induced, recovered
140 1 ; MUDSTONE and SILSTONE; very weak; with some as extremely weak, fine to medium, sub-angular
B i H siltstone gravel, trace fine san
limestone clasts throughout. sw L/ si I, trace fine sand
| Slightly weathered; dark grey, SILTSTONE; very Ze‘igvlri%";scelefeome:‘;a"e"a"f thquced, sum
i weak; 0° bedding inclination, with minor clay seams 7sub-angular siltstone gravel, trace fine sand
= ] 1(<5mm thick) throughout.. - 75m SPT =
— 3 i 1 7.55-7.73m: CORE LOSS (180mm). Loss assumed ~ -....... forsommn= L
< T 1 = || from potential washout of extremely weak silt matrix [ sw so*
1 B :
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 +/- 26mm and vertical accuracy +/- 61mm.
2. One vibrating wire piezometer was installed on 07/10/2025. BH2B_1126_PZ01 was installed at
19.2m bgl, Serial No. 378272.
3. Shear Vane Serial No. DR1254, calibration constant 1.682.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 26
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 2 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/10/2025 Logged: M.Zhang/K.Rozmus
Method: Rotary Core Wireline Easting: 1728069.68mE, Date Completed: 07/10/2025 Input: M.Zhang
Equipment: Fraste SRS Northing: 6005579.21mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 147.16m (NZVD2016) |Azimuth: N/A Verified:  A. George
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w ,’_: 4 E ao |© MATERIAL DESCRIPTION £ a '5 ¥ | |a é DEFECT DESCRIPTION 4x
Slelz & ‘% 18 §| =g 1818 | & ADDITIONAL NOTES < 2
w [
° [=] ° = 2 0L Hnn 2}
E2289¢ Z
139 ] during drilling. :
o r E = i - - 823-8.30m: HB , breakage along very closel
el 2 | Slightly weathered; dark grey, SILTSTONE; very sw 8[| g - 1B, breakag g very closely
T 1 Z | weak; 0° bedding inclination, with minor clay seams J;‘fgj}dimpg%msh:r:g::g ;eré:;ndllng
1 (<5mm thick) throughout. recovered as extremely weak, fine , sub-angular
] 7.73m - 7.87m: Highly weathered SILTSTONE; extremely siistone gravel, trace clay, low plastiity
8 o | weak (SILT with some clay, very stiff, moist, low plasticity). )
k= 1 8.47-8.74m: CORE LOSS (270mm). Loss assumed || .
o] from potential washout of silt matrix during drilling.
7] Slightly weathered; grey, banded dark grey, mottled 9m SPT 9.00m: HCI test on matrix, weak reaction
= MECN chocolate brown, slightly calcareous, pervasively 6515567 o
| @ i sheared, MUDSTONE; extremely weak. Tl
| _ 9.45m - 9.61m: Core swell (160mm)
- ]
(e 10, 115 | - -
T 137 | 10.00m - 10.50m: Shear fabric dips at 20-30°.
B 1 10.05m - 10.10m: Fine SANDSTONE with thinly laminated
i SILTSTONE. sw
T 10.5m SPT
=k i 6,6//6,9, 9,9
N 4 N=33 84 - -
%) ]
1 11 10.95m - 11.10m: Core swell (150mm)
136 i 11.00m: HCI test on matrix, weak reaction
gl 1 27| - | -
I 4
o [ :
g 100 | 40 | -
] Slightly weathered; grey, banded dark grey,
o — 12_] calcareous, pervasively sheared, Intermixed 12m ST 12.00m: HC test on clasts and matri, strong
~ L13s E MUDSTONE and SILTSTONE; very weak; trace 4’5”';: 747, reaction '
o 1 limestone clasts throughout. 9 77|| - -
@ 4 s for 26mmN =
- ] ES 50+
z
- 4
g E 100 | 92| -
T r -4
] sw |—12.76m: JT, 30°, SM, PL, CN
13_]
SR NECI, o8 | 94| -
g€ ]
= ] 13.5m SPT
o L 5,20/28,22 [ 103 | - | -
a 1 Slightly weathered; dark grey, laminated to thin, for 65mm N =
] SILTSTONE; very weak; 0-10° bedding inclination. 50+ 13.79m - 14.04m: Core swell (250mm)
14_|
| 133 1
1 sw
8 : 120 | 85 - 14.45-14.55m: CZ, 5° , handling induced,
I recovered as very weak, fine , sub-angular
. siltstone gravel
© I 1 14.70m: HCI test on matrix, no reaction
] Slightly weathered; grey, banded dark grey,
| ! 15_] calcareous, pervasively sheared, Intermixed
. 15m SPT
- 132 ] MUDSTONE and SILTSTONE; very weak. 10, 1';‘//121 1a,
o E 15,9 Ma| - | -
”n 4 for 35Bmm N =
— g sw 50+
i 15.41m - 15.49m: Core swell (80mm)
w L ]
g 1 107 96 | -
T -4
1 15.85m - 16.25m: Shear fabric dips at 10-20°. :
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 +/- 26mm and vertical accuracy +/- 61mm.
2. One vibrating wire piezometer was installed on 07/10/2025. BH2B_1126_PZ01 was installed at
19.2m bgl, Serial No. 378272.
3. Shear Vane Serial No. DR1254, calibration constant 1.682.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 26
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 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/10/2025 Logged: M.Zhang/K.Rozmus
Method: Rotary Core Wireline Easting: 1728069.68mE, Date Completed: 07/10/2025 Input: M.Zhang
Equipment: Fraste SRS Northing: 6005579.21mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 147.16m (NZVD2016) |Azimuth: N/A Verified:  A. George
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_ n [ =
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218 |E T|%0 |8 | 88 |g|g|8]| 69 STRATIGRAPHY E2
w ,’_: = ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
glw|d ala-|o sl =29 |e1819 | & ADDITIONAL NOTES 8
Ols (¢ w|o w L} <o Flo|x g
(%) a (U] = (2B oy (]
EL£8CY Z
R 3 [CONT] Slightly weathered; grey, banded dark grey, : 16.02m: JT, 45%, SM , PL, CN
o ] calcareous, pervasively sheared, Intermixed
— € ] MUDSTONE and SILTSTONE; very weak. || g2
E |—16.40m: JT, 45°, SM, PL, CN
7 E SW [ 16.5m sPT
=L 5,8//11,15, 24
% 1 for 70mmN = o7 -
1 50+
17 T 16.87m - 17.09m: Core swell (220mm)
L1307 Moderately weathered; grey, Calcareous
] SILTSTONE; very weak; 0° bedding inclination.
b ] [NORTHLAND ALLOCHTHON DEGRADED ZONE].
g ] 118 | 114
~| F ]
] MW
18 1 17.90m: HCI test on matrix, strong reaction
N 18.00m - 18.30m: Core chipped during drilling
129 1
b Moderately weathered; grey, calcareous, pervasively 18.55-19.02m: DB, evidence of drill spin, core
4 sheared, SILTSTONE: very weak. broken during extraction from split
] i o7 | 78
T 1 o
4 <
19, =
N 19.00m: HCI test on matrix, strong reaction
1 128 T
1 i}
1 19.45-19.64m: SZ, 20° , recovered as very weak,
. fine to coarse siltstone gravel, minor fine sand
] MW
- 19.70-19.73m: DB , evidence of drill spin, core
1 =" broken during extraction from split
1 19.90-20.10m: SZ, 20° , recovered as very weak,
4 fine to coarse siltstone gravel, trace clay, low
8 20_| 100 | 76 7plasticwty
Tl A
Foo E 100 | 100
| 20.68-20.87m: CORE LOSS (190mm). Loss assumed
1 from potential washout of clayey silt matrix during
21_| drilling. [
G 126 1 Slightly weathered; greenish grey, dark grey stained, 79]] 79
T ] calcareous, SILTSTONE; weak. Pervasive incipient
1 fractures with low tensile strength. Shear fabric dips at
] 30-40°. [NORTHLAND ALLOCHTHON
— 1 CALCAREOUS SEQUENCE]' 21.68-21.80m: HB , breakage during extraction
B 4 . . from splits, recovered as extremely weak, highly
21.68m - 21.95m: Highly weathered, lightly grey, sheared, weathered siltstone
[ | T calcareous SILTSTONE; extremely weak.
152) 22_|
[¢] 105 | 44
T [125 1
I ] § sw
N |—22.85m: JT, 45°, SM, PL, CN
23
N 23.00m: HCI test on matrix, strong reaction
| 124 1 | 23.17m: JT, 35°, SM, UN, CN, (possible shear
8 1 o || o3 fabric)
b ]
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 2/10/2025 5:38:00 pm 19.50 4.60
accuracy +/- 26mm and vertical accuracy +/- 61mm. 3/10/2025 7:00:00 am | 19.50 | 2.90
2. One vibrating wire piezometer was installed on 07/10/2025. BH2B_1126_PZ01 was installed at 6/10/2025 9:15:00 am | 22.50 | 3.50

19.2m bgl, Serial No. 378272.
3. Shear Vane Serial No. DR1254, calibration constant 1.682.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 26
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 4 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/10/2025 Logged: M.Zhang/K.Rozmus
Method: Rotary Core Wireline Easting: 1728069.68mE, Date Completed: 07/10/2025 Input: M.Zhang
Equipment: Fraste SRS Northing: 6005579.21mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 147.16m (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 E ¥ | |a é DEFECT DESCRIPTION 4x
| al29 sl =29 |e1819 | & ADDITIONAL NOTES z9
O|ls | Wwl|o w < ha
(%) a (U] = (2B oy (]
E22899 £
1 24.00m - 24.53m: Moderately weathered, greenish light wSs: . o
1123 ] grey, calcareous SILTSTONE, very weak. Shear fabric dips 24.10m: JT, 80", SM., PL, CN
" | at 55-60°. M
] 24.40-24.53m: SZ,65° , recovered as weak,
] /medium to coarse, siltstone gravel
I~ | o L 1 24.60m: HCI test on matrix, strong reaction
g E sw 100 | 89
T i |—24.78m: JT, 35°, RG, UN, CN (Jtx2)
25_] 24.93m: 15 x 10mm clast of pyrite?. |—25.00m: JT, 46°, SM , UN, CN
| 122 1
i Slightly weathered; greenish grey, banded light grey,
] calcareous, SILTSTONE; with minor whitish grey and
r 1 2 | blackish grey, fine to medium, irregular clasts (chlorite
1 Z | and siltstone?); weak. Pervasive incipient fractures
26 ] with low tensile strength. Shear fabric dips at 35-40°.
e § 121 25.85m: 3 x 2mm pyrite crystals?. 100 | g6
__ —26.57m: JT, 45°, RG, UN , dark grey staining
I
|—27.05m: JT, 35°, SM, UN, CN
120 1
" ]
g 1 72 | B8
I 4
7 27.47-27.65m: CORE LOSS (180mm). Loss assumed
] from potential washout of silty gravel matrix.
] [ |—27.82m: JT, 42°, RG, UN,CN
1 Slightly weathered; greenish grey, banded light grey,
po] 2 calcareous, SILTSTONE; with minor whitish grey and 100 | 100
I |l119 1 blackish grey, fine to medium, irregular clasts (chlorite [——28.10m: JT, 30°, RG, UN,CN
1 and siltstone?); weak. Pervasive incipient fractures
1 with low tensile strength. Shear fabric dips at 35-40°.
B 1 sw
i |—28.78m: JT, 25°, RG, UN,CN
29_- 28.90m - 28.99m: Greenish grey and light grey SILTSTONE;
18 1 weak; with healed joints; with light grey discoloration.
- o [ 4
-|c 100 | 100
b ]
1 g 29.75m - 30.20m: Light greenish grey.
30_|
[117 1
o [ :
e} 100 | 100
1 £ ]
31
| 116 1
o [ :
g 100 | 100
b ]
i : |—31.95-32.04m: JT,65°70°, RG ,UN, CN (Jtx2)
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 +/- 26mm and vertical accuracy +/- 61mm.
2. One vibrating wire piezometer was installed on 07/10/2025. BH2B_1126_PZ01 was installed at
19.2m bgl, Serial No. 378272.
3. Shear Vane Serial No. DR1254, calibration constant 1.682.




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 26
Location: Zone 3, 67 Brynderwyn Road, Brynderwyn -

Project Offi
Level 17, Aon Centre, 21;gjé)egusltjlfnes Street West, Auckland .

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 5 of 5
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 02/10/2025 Logged: M.Zhang/K.Rozmus
Method: Rotary Core Wireline Easting: 1728069.68mE, Date Completed: 07/10/2025 Input: M.Zhang
Equipment: Fraste SRS Northing: 6005579.21mN, Inclination: 90 Reviewed: B. O'Loughlin
Contractor:  Pro-Drill (Auck) Ltd Ground level: 147.16m (NZVD2016) |Azimuth: N/A Verified:  A. George

w =
_ 1) [4 =z
X —~ €lo w o [ _ =) [
218 |E T|%0 |8 | 88 |g|g|8]| 69 STRATIGRAPHY E2
w|E 4 F ao |© MATERIAL DESCRIPTION £ a '5 ¥ | |a é DEFECT DESCRIPTION X
glw|d ala-|o sl =29 |e1819 | & ADDITIONAL NOTES 8
Ols|cd w|o w o o F|lo|x =
© (=] © 2 L 2,00 T
E22899 £
s 1 [CONT] Slightly weathered; greenish grey, banded . o
- ] light grey, calcareous, SILTSTONE; with minor whitish
] grey and blackish grey, fine to medium, irregular
. E clasts (chlorite and siltstone?); weak. Pervasive
g = incipient fractures with low tensile strength. Shear 100 | 100 | 90
i ] fabric dips at 35-40°.
i —232.75m: VN, 30°, 5mm, white mineral infill
« 1 [7\32.80m: JT, 50°, RG , UN,CN
- 33 y .
7] 33.00m - 33.30m: CORE LOSS (300mm). Loss assumed % Oom'?&’g’% B85 eGedZe 8t arin spin, it
114 ] from washout across sheared zone of SILTSTONE. induced breaks throughout core run
o [ :
(¢ 80 80 9
|| 2 ]
3]
L1131
35|
o E112 ]
g : 100 | 100 | 100 —35.26m: JT, 47°, RG, UN,CN
‘("_) -4
36, 1 P
i <zt sw 36.00m: HCI test on matrix, strong reaction
111 ]
- ]
(e - 100 | 100 | 100
T -4
a7_]
L1101
[s2] B
e] 100 | 100 | 100
b ]
g 8 100 | 100 | 100
T [109 1
| | 38.30m: JT, 50°, RG, UN,, CN, 2-3mm aperture,
calcitic infill, strong reaction to HCI
- ]
1 38.75m: 10-12mm SILTSTONE clasts, strong reaction to
E HCl.
39
1 39.00m: HCI test on matrix, strong reaction
108 1
. ]
(e i 100 | 100 | 100
I
= 1 End Of Hole: 40.00m :
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 6/10/2025 4:29:00 pm 37.00 8.60
accuracy +/- 26mm and vertical accuracy +/- 61mm. | 7/10/2025 8:02:00 am | 37.00 | 7.15

2. One vibrating wire piezometer was installed on 07/10/2025. BH2B_1126_PZ01 was installed at
19.2m bgl, Serial No. 378272.
3. Shear Vane Serial No. DR1254, calibration constant 1.682.




Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1126
Photographed By: KR Date Photographed: 02/10/2025-22/10/2025

BH2B_1126_BOX001_Om-1.5m

BH2B_1126 BOX002_1.5m-4.93m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1126
Photographed By: KR Date Photographed: 02/10/2025-22/10/2025

BH2B_1126_BOX003_4.93m-7.73m

BH2B_1126 _BOX004_7.73m-10.5m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1126
Photographed By: KR Date Photographed: 02/10/2025-22/10/2025

BH2B_1126_BOX005_10.5m-13.5m

BH2B_1126_BOX006_13.5m-16.25m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1126
Photographed By: KR Date Photographed: 02/10/2025-22/10/2025

BH2B_1126_BOX007_16.25m-19.1m

BH2B_1126_BOX008_19.1m-21.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1126
Photographed By: KR Date Photographed: 02/10/2025-22/10/2025

BH2B_1126_BOX009_21.8m-24.6m

BH2B_1126_BOX010_24.6m-27.65m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1126
Photographed By: KR Date Photographed: 02/10/2025-22/10/2025

BH2B_1126_BOX011_27.65m-30.8m

BH2B_1126 _BOX012_30.8m-33.8m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1126
Photographed By: KR Date Photographed: 02/10/2025-22/10/2025

BH2B_1126_BOX013_33.8m-37m

BH2B_1126 _BOX014_37m-39.88m



Alternative to Brynderwyn Hills

Borehole Reference: BH2B_1126
Photographed By: KR Date Photographed: 02/10/2025-22/10/2025

BH2B_1126_BOX015_39.88m-40m



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

Client:
Project:

New Zealand Transport Agency
Northland Corridor, Alternative to Brynderwyn Hills

Location: State Highway 1, Waipu Track

West, Auckland

BH2B_1127

installed at 70.25m bgl, Serial No. P252809.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 71mm and vertical accuracy +/- 97.5mm.
2. Two vibrating wire piezometers were installed on 23/10/2025. BH2B_1127_PZ01 was installed at 20.45m bgl, Serial No. 378291. BH2B_1127_PZ02 was

3. Falling/rising head testing undertaken with data logger at borehole depth 33.30m on 09/10/2025. Second Falling/rising head testing undertaken with data
logger at borehole depth 39.70m on 14/10/2025.

l4. Geophysical profiling was undertaken on 22-23/10/2025, comprising optical and acoustic televiewer.
5. Shear Vane Serial No. 3303, calibration constant 1.569.

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 1 of 10
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 06/10/2025 Logged:  D.Baker/J.Despojo
Method: Rotary Wireline Easting: 1727488.55mE, Date Completed: 23/10/2025 Input: D.Baker/J.Despojo
Equipment: Coretech YDX1800 Northing: 6007252.63mN, Inclination: 90 Reviewed: B.Simons/L.Templeton|
Contractor: Drill Force NZ Ltd Ground level: 267.04m (NZVD2016) |Azimuth: N/A Verified:  C.Parkes
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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 £
= =] Clayey SILT; brown. Soft, moist, low plasticity; trace ~ |.......
| roots. [TOPSOIL].
CLAY; brown. Very stiff, moist, high plasticity.
[RESIDUAL SOIL].
r 0.50m: Light orangish brown mottled brown. 05m sV
FIELD SV
< 182/75kPa [ o0l | .
1
266 RS 1m sV
FIELD SV
185/45kPa
3 1.50m: Stiff. 15m SPT
= 1,2//2,3,3,3
-~ | o N=11 100 - -
@]
| 265 2 Completely weathered; brown, light grey and dark
1 orangish brown; GREYWACKE SILTSTONE.
1 Extremely weak. Very closely spaced FeO stained
] relict joints. Weathered to a CLAY, with minor fine
3 i sand. Very stiff, moist, high plasticity. [COMPLETELY 10| - | -
Tr ] WEATHERED GREYWACKE].
] £
| S
— 3]
264 3m SPT
. ] 2,30/3, 555
o 1 N= 18 93 - -
2] ]
] cw
. ]
g [263 “ wol - | -
- T 45m SPT
_ ] 2,3//3,5,5,6
o ] N=19 100 - | -
(4] 4
o [ 262 5
- ]
g E 00| - | -
T -4
r ] Highly weathered, grey, brown and orange, —560m: JT,45° RG , PL , FeO, Mn stain
b3 ] GREYWACKE SILTSTONE. Very weak, indistinctly w0l sl o £ [ 572m JT.50% RG .PL. FeO, hn stain
T 1 bedded, very closely spaced incipient fractures :
E moderate tensile strength, dipping at around 40-60°. ! |—590m: JT,50°, RG ,PL, FeO, Mn stain
— 261 6 [HIGHLY WEATHERED GREYWACKE]. 6m SPT Cs |—6.00m: JT,45° RG , PL , FeO, Mn stain
= ] 1,1//3,5,6,7
o 4 N=21 100 | B3 0
@] 4
i - 6.45m - 6.60m: CLAY. Very stiff, moist, high plasticity. ecs |/ 645-6.60m: SM, completely weathered seam
: T 6.60m: Weak tensile strength, breaks on handling. cs| : —668m: JT,70° RG,UN, FeO stain
S 1 g HW 100] 64| o 1 6.76-6.95m: JT, 80°-90°, RG , UN , FeO stain
T ves }6.78-6.88m: CS, crushed seam recovered as
7 1 fine to coarse angular gravel
260 "~ 6.89m: JT,60°, RG ,UN , FeO stain
: 7.10m: Incipient fractures moderate tensile strength | 719m: JT,40°, RG,UN, FeO stain
g ] generally dipping at around 70-90°. 100 | 100 | o § |—~727m: JT,50% RG , UN,, FeO stain
T J cs| [—740m: JT,20° RG ,UN, FeO stain
3 7 75m SPT :
3,3/5 7 11,
'n_. 1 13 100 - -
%] 4 N=36
— 1 b 77.95-8.20m: SM , completely weathered seam
REMARKS: Vater Level Readings:

DateTime
6/10/2025 5:15:00 pm
7/10/2025 7:00:00 am |

Hole Depth (m)
7.95
7.95 [

Water Level (m)

1.57
1.46




Project Office

Client:
Project:

New Zealand Transport Agency

Location: State Highway 1, Waipu Track

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

Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1127

installed at 70.25m bgl, Serial No. P252809.

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 71mm and vertical accuracy +/- 97.5mm.
2. Two vibrating wire piezometers were installed on 23/10/2025. BH2B_1127_PZ01 was installed at 20.45m bgl, Serial No. 378291. BH2B_1127_PZ02 was

3. Falling/rising head testing undertaken with data logger at borehole depth 33.30m on 09/10/2025. Second Falling/rising head testing undertaken with data
logger at borehole depth 39.70m on 14/10/2025.

l4. Geophysical profiling was undertaken on 22-23/10/2025, comprising optical and acoustic televiewer.
5. Shear Vane Serial No. 3303, calibration constant 1.569.

Central, Auckland 1010 Project Reference:  Aurecon WSP JV Sheet 2 of 10
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 06/10/2025 Logged:  D.Baker/J.Despojo
Method: Rotary Wireline Easting: 1727488.55mE, Date Completed: 23/10/2025 Input: D.Baker/J.Despojo
Equipment: Coretech YDX1800 Northing: 6007252.63mN, Inclination: 90 Reviewed: B.Simons/L.Templeton|
Contractor:  Drill Force NZ Ltd Ground level: 267.04m (NZVD2016) |Azimuth: N/A Verified:  C.Parkes

w =
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X —_ E o w o o3 ,‘2 =) [
o2 £l [a) £ nn s|lzslz| F Ea
m| O é I|Zo |9 z W w Q|22 o 9 STRATIGRAPHY <
w|E 4 F ao |© 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
[ Y z
E=238¢§ z
F= | 7.95m - 8.20m: CLAY. Firm to stiff, moist, high plasticity. ECs /
1 820-8.74m: JT, 70°-90° , UN, FeO, Mn stain
] 826-8.75m: JT, 10°-30°, RG , UN , FeO, Mn
] stain , x11
g - - 100 | 79 || 13 Ves
Tr ] Highly weathered, grey, brown and orange, fine
] GREYWACKE SANDSTONE. Very weak, indistinctly
© E bedded, very closely spaced incipient fractures sl 889-8.95m: SM etely weathered
o 1 moderate tensile strength, dipping at around 0-30°. oS silty sa'nd,mf{ne, mgﬁE&ZinysZe;(,;{e seam.
1258 ] 9m SPT
- 5,8//10,11, 13,
o 1 13 100 | - -
7] ] N= 47 cs
1 B 4 964-9.75m: SM , completely weathered seam,
] ECS /clay, firm to stiff, moist, high plasticity
] 9.80-9.91m: JT, 10°-70°, RG , UN , FeO, Mn
T HW VCs stain , x6
se] 1 2 992-1000m: SM, completely weathered seam,
% 257 10 100 | 64 o ECCSS >clay, firm to stiff, moist, high plasticity
B ] 1 10.08-10.18m: JT,30%40°, RG ,UN, FeO, Mn
i VES }sﬁa\n , X3
cs g . (e
1 10.25m - 11.75m: Very closely spaced incipient fractures ;&?\0’ lg.sOm. JT.30%757% RG, UN, FeO. Mn
1 dipping at 40-70°. ;10‘ 40-10.50m: DB, drilling induced broken core
— 7 10.5m SPT
] ves
- 7,12/15, 18,
& 1 17 1000 - | -
4 for 50mm N =
1 10.85m: Weak tensile strength, breaks on handling. 50+ 10.88-10.90m: IS , Infilled seam, clay, stiff, moist
256 11 10.93-10.94m: IS, Infilled seam, clay, stiff, moist
- ]
« 1 vecs
<] 1 78| o | o
I 4
1 11.75-12.00m: CORE LOSS (250mm).
— 255 12 -
o B ] Highly weathered, grey, brown and orange, 12m SPT
@ ] GREYWACKE SILTSTONE. Very weak, indistinctly Bla0an3 | - - | -
I 1 bedded, MnO and FeO staining, very closely spaced 50+
1 incipient fractures weak tensile strength, dipping at
| - around 0-30°.
- ]
— % 1 100 0o | o
| 254 "3
] ves
B ] 13.5m SPT
2 9161525 | - | - | -
1 for 50mm N =
— 4 50+ 13.78-14.03m: DB, SPT induced broken core
@
[¢] 1 100 0o | o
T 14, z
—1 253 = % HW 14.03-14.30m: SM , completely weathered seam
p 14.03m - 14.30m: Clayey fine SAND. Medium dense, moist.
© ]
o % 1 100 o | o
o 14.60m: Very weak. Moderate tensile strength.
g ] 100 | 50 |20
+ ] M
1 252 154 :
r | 15.00m: Weak tensile strength, breaks on handling. : 15.10-15.16m: CS , recovered as angular
i medium to coarse gravel, FeO stain on joint faces
@ ] CS| S | 45.30m: JT, 20° RG . UN, FeO stain
g ] 15.30m: Very closely spaced incipient fractures dipping at 1001 $9 | © j R~15.37m: JT, 60°, RG , UN, FeO stain
i 30-60°. §15. 39-15.43m: CS , recovered as angular fine to
- . " medium gravel, FeO stain on joint faces
g 15.45m: Moderate tensile strength. v 15. 45m: JT, 30°, RG . UN , FeO stain
1 €3 15.50-15.53m: CS , recovered as angular fine to
@ 1 medium gravel, FeO stain on joint faces
el g ] 1001 % | © 15.59m: JT, 0°-10°, RG , UN , FeO stain
REMARKS: Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 27

Location: State Highway 1, Waipu Track

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

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 3 of 10
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 06/10/2025 Logged:  D.Baker/J.Despojo
Method: Rotary Wireline Easting: 1727488.55mE, Date Completed: 23/10/2025 Input: D.Baker/J.Despojo
Equipment: Coretech YDX1800 Northing: 6007252.63mN, Inclination: 90 Reviewed: B.Simons/L.Templeton|
Contractor:  Drill Force NZ Ltd Ground level: 267.04m (NZVD2016) |Azimuth: N/A Verified:  C.Parkes

w =
['4 4
= = Elo u o| =i 20 o4
o|a £ a ] n " s|lzslz| F =d
m|O é Il Zo |0 5 w w EEREES [3) 9 STRATIGRAPHY <
w|E 4 F g0 |© MATERIAL DESCRIPTION £ ak | |a é DEFECT DESCRIPTION X
glh|d &a|23|o 5| 9 |o|9|g| &k ADDITIONAL NOTES )
Ols (¢ w|o w ] o Flo|x L<
o a o 2| o o 2@
22099 4
E=238¢§ z
=7 ] 16.00m: Moderate tensile strength. csl 16.00m: HCI test: no reaction
1 16.15m: Weak tensile strength, breaks on handling. 16.10m: JT, 10% RG., UN,, Fe, Mn stain
_- VCS 16.50-16.77m: JT, 10°, 30°, RG ,UN ,FeO, Mn
o stain , x8
g 1 16.55m: Moderate tensile strength. 100 5 | o
4 16.68-16.80m: JT, 80°, RG , UN, FeO, MN stain
E ! 16.80m: JT, 35°, RG , UN, FeO, Mn stain
4 E HW —CWSLT—AKS. 87-16.91m: SM , completely weathered seam,
250 17 = _CSI_ clay, stiff, moist, high plasticity
VCS \17. 00-17.02m: SM , completely weathered seam,
1 : _\clay, stiff, moist, high plasticity
o 1 E sl : 17.08m: JT, 20°, RG , UN , FeO, Mn stain
1 s 17.29-17.58m: CS , recovered as angular fine to
i Cs[ : 7coarse gravel with thickness ranging from 60-160
L 7 2 17.58-17.80m: JT, 80°, 90°, RG , UN , FeO, Mn
[se) 1 stain , x2
g E 631121 | © vCs 17.61-17.80m: JT, 20°, 50°, RG ,UN , FeO, Mn
stain , x6
1 17.80-18.15m: CORE LOSS (350mm)' 17.20m - 39.80m: 10-20% water loss on most
249 18 runs
— ] - - - - 18.15-18.80m: FT, 70° , shear fabric
CLAY, with some sand and gravel; light grey with light 18.20m: HCl test: no reaction
brown. Hard, moist, high plasticity. Sand, fine to
| | » E coarse; gravel, highly weathered, fine to medium, sub- ECS 18.40m: HCl test: no reaction
g 2 | angular sandstone. [FAULT GOUGE]. 100§ 0 | ©
- - - 18.80-19.78m: SZ
- ] Highly weathered, brown with orange, fine
248 19 GREYWACKE SANDSTONE. Extremely weak,
B ] sheared. Recovered as fine to coarse, angular,
© 1 sandstone gravel, clast supported in sandy clay
g 1 matrix. [HIGHLY WEATHERED GREYWACKE]. oo fo ECS
P ] .
g Highly weathered, grey, brown with orange, fine 1001131 © cs| 1 20.002020m G . ‘
E . . B m: zones recovered as angular
jy — 247 20~ GREYWACKE SANDSTONE with some thin to = fine to coarse gravel, FeO stain, thickness
B ] moderately thin GREYWACKE SILTSTONE beds. _/rangmg from 40-70mm
] Very weak‘, very closely spaced incipient fracturesl, ves 20.27-20.44m; JT, 30-60°, RG ,UN , Fe stain .
© 1 weak tensile strength, breaks upon handling, dipping 7
(e] i - o - o 93 7 0 cs| @
T ataround 10-30° and 60-80°. VCS 20.48-20.55m: CS , recovered as angular fine to 1]
- T 20.32m - 20.39m: Moderate tensile strength. EGS coarse gravel, FeO stain
1 20.58-20.75m: JT,90°, RG, UN , FeO stain
] 320 61-20.75m: JT,20°35° RG , UN , FeO stain ,
] e 720 80-21.00m: JT, 75%, RG , UN , FeO stain
. |28 %' -
4 - . i 21.18-21.50m: CS , zones recovered as angular
% 4 21.07m - 21.30m: Moderate tensile strangth. 100 1125 0 SS fine to medium gravel, FeO stain, thickness
] __ocs] - | ranges from 50-200mm
I
| ] z ECS
F ] 21.50m: Moderate to strong tensile strength, insipient = 721 54-21.65m: JT, 20° RG, UN, FeO stain , x2
1 fractures healed with up to 1mm FeO infill. cs
) 4 21 87-22.20m: CS, zones recovered as angular
g J 100 | 64 0 1e to medium gravel clast supported in clay
T 22 [or] matrix, thickness ranges from 10-60mm
| 245 22
] =
] e —
1 22.25m - 26.35m: Laminated to moderately thin bedding, 2[2' 32’%41'": JT,20% RG, UN,, +-10mm FeO
g generally dipping at 30°. 75 amn.,
§ 1 100 | 5 0
© i 22.75-22.94m: JT, 80°, RG , UN, FeO stain
1 22.80-22.95m: JT,10*-30°, RG ,UN, FeO, Mn
1 Ves stain , x5
— 244 23_| TS 23.00-23.16m: CS , zones recovered as angular
B 4 VCS fine to medium gravel, clast supported in clay
—'—_ matrix, thickness ranges from 40-60mm
1 CS| 23.25-23.32m: FZ , recovered as angular fine to
[5e] 1 ECS! - coarse gravel, clast supported in clay matrix
% 1 23.35m: Moderate to strong tensile strength, incipient 100 f 6 [ 44 :
| - fractures healed with up to 1mm FeO infill. cs| : 23.55-23.85m: JT,10>30°, RG ,UN, FeO, Mn
4 stain , x5
o 1 ves | 23.80-23.88m: JT,70°, RG, UN , FeO stain
g ] 100 | 6 20 n 23.88-24.14m: CS , zones recovered as angular
T CSl H \ﬂne to coarse gravel, clast supported in clay
REMARKS: Vater Level Readings:
DateTime Hole Depth (m) |Water Level (m)

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 71mm and vertical accuracy +/- 97.5mm. AN

b Two vibrating wire piezometers were installed on 23/10/2025. BH2B_1127_PZ01 was installed at 20.45m bgl, Serial No. 378291. BH2B_1127_PZ02 was 8/10/2025 7:00:00 am
installed at 70.25m bgl, Serial No. P252809.

3. Falling/rising head testing undertaken with data logger at borehole depth 33.30m on 09/10/2025. Second Falling/rising head testing undertaken with data

logger at borehole depth 39.70m on 14/10/2025.

l4. Geophysical profiling was undertaken on 22-23/10/2025, comprising optical and acoustic televiewer.

5. Shear Vane Serial No. 3303, calibration constant 1.569.

20.00 5.81




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 27
Location: State Highway 1, Waipu Track -

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 4 of 10
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 06/10/2025 Logged:  D.Baker/J.Despojo
Method: Rotary Wireline Easting: 1727488.55mE, Date Completed: 23/10/2025 Input: D.Baker/J.Despojo
Equipment: Coretech YDX1800 Northing: 6007252.63mN, Inclination: 90 Reviewed: B.Simons/L.Templeton|
Contractor:  Drill Force NZ Ltd Ground level: 267.04m (NZVD2016) |Azimuth: N/A Verified:  C.Parkes
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w E g F ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
gl |4 alZ29 g5l =23 |c2|g9|g| & ADDITIONAL NOTES &)
g|=|x W|c |4 z| 3o 6o
. SR z
- F= ] [CONT] Highly weathered, grey, brown with orange, [ / matrix, thickness ranges from 10-60mm
| | » ] fine GREYWACKE SANDSTONE with some thin to VCS | 24.22-24.50m: JT,7090°, RG ,UN , FeO, Mn
g ] moderately thin GREYWACKE SILTSTONE beds. 100161 1|20 [ Ecs stain , x2
L 24.23-24.68m: CS , zones recovered as angular
1 Very weak, very closely spaced incipient fractures, : fine to coarse gravel, clast supported in clay
—1 — weak tensile strength, breaks upon handling, dipping matrix, thickness ranges from 50-120mm
1 at around 10-30° and 60-80°. 24.41m: JT, 45°, RG , UN , FeO stain
i 24.50m: Weak; strong tensile strength. 24.76-24.88m: JT, 50%60°, RG , PL, FeO stain ,
™ 4 FeO stain
[e) i 100 | 45 | BO VCS 24.92-25.00m: DB, recovered as angular fine to
T 242 25_| ECS coarse gravel, broken during drilling
r 1 25.13-25.22m: JT, 10°-20°, RG , UN, FeO stain,
] cs X2
i . 25.39-25.41m: CS , recovered as angular fine to
1 25.35m: Very weak; weak to moderate tensile strength. medium gravel
L - 25.45m; JT, 60°, RG , PL,, FeO stain
° 8 1 T 100 | 5 20 25.46-25.67m: SZ,60° , recovered as angular
I J % HW fine to coarse gravel
1 25.75m - 25.90m: Fine to coarse SANDSTONE. 25.6825.71m JT,1020° RG,UN,, FeO stain,
1 25.70-26.00m: JT,80°90°, RG , UN, FeO stain
— 241 26 : 25.80-25.90m: FZ , healed with 1mm FeO, up to
] ECS \ 20mm displacement
] cs 26.01-26.28m: JT,80°, RG , UN , FeO stain
. ] 26.03-26.11m: CS, recovered as angular fine to
coarse gravel
g 1 g0 ves 26.28m: JT, 457, RG, PL,, FeO stain
] ECS
— i 26.75-26.95m: DB, drilling induced broken core
1 ves j
— 240 27_] 27.05-27.95m: SS , zones recovered as angular
o [ fine to medium gravel, clast supported in clay
% 1 73 13 0 ECS matrix, thickness ranges from 90-250mm
1 27.35-27.50m: CORE LOSS (150mm). Dl
r ] Highly weathered, grey, brown and orange, fine ves |
] GREYWACKE SANDSTONE with some thin to Ess
© 1 moderately thin GREYWACKE SILTSTONE beds. VCS |
g E Very weak, very closely spaced incipient fractures, 100 | (26 | © ECS
[ 239 28 I | weak tensile strength, breaks upon handling, HW 28.00-28.25m: DB, drilling induced broken core
1 = | generally dipping at around 20-80°. 7
] ves
2 ]
© 4
or s [po| o
] 28.60-28.90m: CORE LOSS (300mm).
238 29 Highly weathered, grey, brown and orange, fine —28.97m: JT, 40°, RG , PL, FeO stain
) 1 GREYWACKE SANDSTONE with some thin to 29.16-29.26m: CS , recovered as angular fine to
e} ] moderately thin GREYWACKE SILTSTONE beds. 91 || 5 50 / coarse gravel
T 1 Weak. Very closely spaced incipient fractures,
E moderate tensile strength, generally dipping at around i 9. 43-29.45m: DB , drilling induced broken core
Y N - | 20-90°. wliG 4 o : 29.45-29.50m: DB, drilling induced broken core,
[e] 1 [ ’ i HW d d down hole and d b t
— 1 = 29.50m: Weak tensile strength, breaks upon handling. Ves n:ﬁppe own ol and recovered on subsequen
— & 1 . 85| 5 4 |—29.82m: JT, 20°, RG , UN , FeO stain
I ] 29.82m: Strong tensile strength. d %29_ 85m: JT, 80°, RG , UN , FeO stain
— 237 30~ 29.95m - 30.00m: CORE LOSS (50mm). 29.88m: JT, 20°, RG , UN, FeO stain
) 4 === 30.09-30.15m: CS , recovered as angular fine to
% 1 100 | 73 0 - medium gravel, clast supported in clay matrix
o ] 30.30-30.60m: CORE LOSS (300mm).
g ] of|ofo
T T 30.60-30.77m: DB, drilling induced broken core
o) 4 o HW
g = 100 [ 50 | 0 30.77-30.90m: JT,80°, RG , UN,, FeO stain
-] i Slightly weathered, grey, fine GREYWACKE 33 90-31.15m: JT, 80%90°, RG , UN,, FeO stain,
- . . ; ves X
G [ 236 *' 2 | SANDSTONE; weak; very closely spaced sub-vertical | 10| o | o 31.05-31.30m: DB, drilling induced broken core,
T 4 2 | to vertical fractures. [SLIGHTLY WEATHERED inferred very closely spaced sub-vertical joints
5 E GREYWACKE].
g ] 31.30-31.50: CORE LOSS (200mm). 200
31.50-31.70m: JT,8090°, RG , UN, less than 1
o [ ] Slightly weathered, light grey and dark grey, fine i;”;‘_‘éa ’% T 1030 RGN less than 1
g ] > | GREYWACKE SANDSTONE with some thin to 10 o o Pt PRGN fess Than
] ; £ | moderately thin GREYWACKE SILTSTONE w cos 31.70-32.78m: FZ, 0%90°,RG , UN,, less than 1
g E interbeds; very weak; laminated to very thin bedding 00| 0 | o mm silt
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 +/- 97.5mm. AN
. Two vibrating wire piezometers were installed on 23/10/2025. BH2B_1127_PZ01 was installed at 20.45m bgl, Serial No. 378291. BH2B_1127_PZ02 was 8/10/2025 5:00:00 pm 30.00 0.00
installed at 70.25m bgl, Serial No. P252809. 9/10/2025 7:00:00 am | 30.00 | 8.44

3. Falling/rising head testing undertaken with data logger at borehole depth 33.30m on 09/10/2025. Second Falling/rising head testing undertaken with data

logger at borehole depth 39.70m on 14/10/2025.

l4. Geophysical profiling was undertaken on 22-23/10/2025, comprising optical and acoustic televiewer.

5. Shear Vane Serial No. 3303, calibration constant 1.569.
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Northland Corridor, Alternative to Brynderwyn Hills
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Slelz & % - 9 sl =29 |e1819 | & ADDITIONAL NOTES < 2
o ale [} z| 3 & Do » @
E22898 Z
o= ] dipping at 20°. 0] o]0
[se) B
[¢] 100 o | o
- T T
- — ] ECS
i 32.40m - 32.50m: CORE LOSS (100mm). Loss due to
F washout of brecciated greywacke.
1 o)
|| & 1 g sw 83|| po | o
T g T 32.84m: JT, 55°, RG , UN , dark green chlorite
4 CS| stain
234 33_] H \32._93m: JT, 45°, RG, UN, dark green chlorite
= stain
8 1 100] o 0 33.00-33.06m: CZ , recovered as angular fine to
I 1 ECS medium gravel, clast supported in clay matrix
— 4 33.06-34.20m: CZ , recovered as angular fine to
coarse gravel, clast supported in clay matri
g ] 33.35-33.60: CORE LOSS (250mm). wlolo gy upporiedin ciay malix
3 ] Slightly weathered, grey, fine GREYWACKE wol o | o
I ] SANDSTONE; very weak; indistinctly bedded.
1 ECS
(s
g [ 233 34— 100] 0o | o
o : 34.20-34.40m: JT,10°-40°, RG ,UN, dark grey
2} =] stain , x6
a 1 g sw 100 o | o /
| T | ] 34.35m - 35.60m: All drilling breaks along very
8 ;. 100 0 0 closely spaced incipient fractures, recovered as
I | ves fine to coarse, angular greywacke gravel
8 | 34.60m: Very closely spaced incipient fractures generally 100 | & 0
T dipping at 10-90°, less than 1mm silt infill, weak to moderate §
Mo 1 1 tensile streng(h. 34. 8_5-35.00m: SZ , recovered ag angular fine to
le] 4 100 0 0 ECS /medlum gravel, clast supported in clay matrix
I 35,
—1 232
I ] 35.00-35.15: CORE LOSS (150mm).
© ] Slightly weathered, grey, fine GREYWACKE
g ] 2 SANDSTONE; very weak; indistinctly bedded. ow L1 R I
1 Slightly weathered, bluish grey, brecciated fine i’gﬁios“:e'ciijgg;’:"ﬁﬁre”s:nzzlnaef ::e"yvsvgeczg
S ] GREYWACKE SANDSTONE; weak. Breccia 9| o] o gravel ' '
T 1 comprises clast-supported angular clasts fine
— 231 364 greywacke sandstone (5-50mm). Clasts have minimal 36.00m: HC! test on matrix: no reaction
S 1 ro_tatlon anld Agood gefome?nc fit, alte_red with Ilght grey w00l o | o 36.18-36.48m: S2,40°, SM, PL, sandy fine to
T 1 Y | mineral veining. Matix is light grey firm clay, highly sw =5 medium gravel, angular , clay infill
] 1 £ | plastic. Clasts (90%), Matrix (10%). Very closely
1 spaced incipient fractures, weak tensile strength, 36.48-36.77m: FZ. 20°-30°
ST 7 dipping at around 10-60°. [CRACKLE BRECCIA]. wl oo ’ e
I
1 36.77-36.95m: SZ,30°, SM , PL, sandy fi
. J 35.75m - 36.15m: Moderate tensile strength. coarse g,a\,g;y angular sandy fine to
" o a7 ] S R MR
G 230 ' 36.95-37.15m CORE LOSS (200mm). Loss assumed 37.15-38.10m: SZ,50°-90°, SM , PL, recovered
I 1 from wash out of fault breccia as fine to coarse, sub-angular to angular gravel,
P ] | . T 41 0 0 trace fine sand, broken during extraction from
a ] splits
I
g ) _ 37.40m - 37.70m: Moderate tensile strength. 100 ]| o 0
Fod { 700 | 0|0
- ]
[¢] 1 100 o | o
T -4
T 8 | 229 b 100 0 0 38.00m: HCl test on matrix: no reaction
1 . " 38.20-38.29m: SZ,20° , recovered as fine to
o] q 38.10m: Moderate tensile strength. medium, angular to sub-angular gravel, trace fine
g ] 00| o | o sand
] N 38.34-38.40m: DB , breakage along extremely
F O w swW 100 0 0 ECS %close\y spaced incipient fractures (1040°)
Foe b S o 38.35m: VN , 2mm quartz
g ] 9l of o
FO J 100 0 0 —38.78m: VN , 3mm quartz
FO 1 38.80m - 38.90m: Very closely spaced incipient fractures 100 0 0
EC 208 39 moderate tensile strength, dipping at around 10-40°. 100 | 0 0
2 P B i 39.00m - 39.35m: Extremely closely spaced to very closely
% ] spaced incipient fractures, weak tensile strength, breaks 100 | 0 0
] upon handling, dipping at around 10-20°.
g 1 sl o | o 39.40-39.70m: HB
FO 7 100 | 0|0
E G 100] 0| 0
Fo o i 100 | 0 |0
S ] 39.80-40.15m CORE LOSS (350mm). Loss 0 - - 39.80m - 39.90m: 20% water loss
I I
REMARKS: Vater Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 71mm and vertical accuracy +/- 97.5mm.

2. Two vibrating wire piezometers were installed on 23/10/2025. BH2B_1127_PZ01 was installed at 20.45m bgl, Serial No. 378291. BH2B_1127_PZ02 was

installed at 70.25m bgl, Serial No. P252809.

3. Falling/rising head testing undertaken with data logger at borehole depth 33.30m on 09/10/2025. Second Falling/rising head testing undertaken with data

logger at borehole depth 39.70m on 14/10/2025.

l4. Geophysical profiling was undertaken on 22-23/10/2025, comprising optical and acoustic televiewer.

5. Shear Vane Serial No. 3303, calibration constant 1.569.

DateTime Hole Depth (m) |Water Level (m)
9/10/2025 5:33:00 pm 33.30 0.30
10/10/2025 7:27:00 am | 33.30 | 1857

13/10/2025 10:10:00 am | 36.00 | 1530
14/10/2025 6:45:00 am | 37.95 | 7.58
15/10/2025 6:50:00 am | 39.70 | 1525
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Northland Corridor, Alternative to Brynderwyn Hills
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BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 06/10/2025 Logged:  D.Baker/J.Despojo
Method: Rotary Wireline Easting: 1727488.55mE, Date Completed: 23/10/2025 Input: D.Baker/J.Despojo
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w E 4 E ao |© MATERIAL DESCRIPTION £ a E ¥ | |a é DEFECT DESCRIPTION 4x
Slelz & % - 9 sl =29 |e1819 | & ADDITIONAL NOTES < 2
o al® |o =| Su . o 7
E22899 £
O o™ assumed from wash out of fault breccia. 40.00m: HCI test on matrix: no reaction
g N | Slightly weathered, bluish grey, brecciated fine 40.15m - 40.70m: 40% water loss
g £ | GREYWACKE SANDSTONE; weak; extremely sw e I I
i closely spaced incipient fractures, weak tensile
o 7] i strength, dipping at around 10-40°. [CRACKLE o | - -
g {BRECCIA].
o - | - 40.85-40.95m: SZ , t dip, d
F ,40'40_40'85m CORE LOSS,(450mm)' Loss assumed I R as fine to m:dium,annogSlg?allge:ubffngi(l:::::vel,
-g’:.__g “ i from wash out of fault breccia. i 00§ 0 1 0 minor fine sand
g ™ 226 7] Slightly weathered, bluish grey, brecciated fine 7B o]0 72;;?5: ;Jgﬂ}'afj,’;‘l.jﬁﬂcé rff’,fs ‘;Zr:j asfine to
Mo | GREYWACKE SANDSTONE; weak. Breccia
% comprises clast-supported angular clasts fine 100 [100 | ©
—— greywacke sandstone (5-50mm). Clasts have minimal
| E rotation and good geometric fit, altered with light grey
© mineral veining. Matrix is light grey firm clay, highly
© % plastic. Clasts (90%), Matrix (10%). Very closely o7 | 87| O
spaced incipient fractures, weak tensile strength, ves
2 N | dipping at around 10-60°. [CRACKLE BRECCIA].
1 225 42 g sw
40.95m - 41.00m: CORE LOSS (50mm). Loss assumed from
8 wash out of fault breccia. 100l ssll o
T 41.15m: Incipient fractures, strong tensile strength, dipping
| 1 around 0-80°, 1-5 mm inferred zeolite mineralization infill.
csl :
se} 42.82-42.92m: JT,60°, SM, PL , inferred zeolite
% 42.82m - 43.10m: Very closely spaced incipient fractures, 100 | 80| © 7
204 43 weak tensile strength, dipping around 60-90°, <2mm inferred ves 42.98-43.10m: HB
B zeolite mineralization infill. 243. 10-43.15m: DB, breakage along incipient
:HI —— _“:E fractures
“ 43.15-43.20m CORE LOSS (50mm). Loss assumed [ &43. 20-43.35m: DB, breakage along incipient
i fractures
% from wash out of breccia. 100 | 83| o Iy zlém: T, 60°, RG., PL. CN
I 4 Slightly weathered, bluish grey, fine GREYWACKE 43.40m - 43.95m: 40% water loss
i SANDSTONE; moderately strong. Closely spaced
S pervasive incipient fractures with moderate tensile 100 | s4ll 84
T strength. Shear fabric dips at 10-70°. Inferred zeolite
and chlorite veins, up to 3mm thick. [SLIGHTLY
| 223 44_ WEATHERED GREYWACKE]. H 43.95m - 46.50m: 60% water loss
csf :
¢ |—44.18m: JT, 30°, SM, UN,, dark grey staining
©o (52} E
A e h H 100 | 98 | 85
I H 44.50m: HClI test on matrix: no reaction
—44.68m: JT, 65°, SM, UN , dark grey staining
[——44.90m: JT, 45°, SM , UN , zeolite infill
I 45_| H
222 45.00m - 45.10m: CORE LOSS (100mm). Loss due to
washout. 45.18-45.23m: SZ,20°, RG, UN , recovered as
- [~ fine to coarse, angular to sub-angular gravel
]
[ sW
b1 Slightly weathered, grey, GREYWACKE FAULT 45.65m: FAULT BRECCIA zones closely to
| | & ) ) 93|l 73 | s
T BRECCIA. Breccia comprises clast supported clasts moderately widely spaced
46 (5-50mm) of slightly weathered, weak fine greywacke
221 — . .
o sandstone. Clasts have minimal rotation and good
geometric fit. Matrix is dark grey to yellowish brown
clay, highly plastic. Clasts (75%), Matrix (15%). Shear
fabric dips 20-80° Very closely spaced to closely
I spaced incipient fractures, weak tensile strength.
- [MOSAIC BRECCIA] VCS 46.50m - 48.40m: 30% water loss
- I
~| s 100 | 79]| 79
* 220 4]
u 47.18-47.35m: SZ,60° , breakage along very
closely spaced, weak tensile_ strength incipient
1 Slightly weathered, bluish grey, brecciated fine 7::;3;39;,2?‘/9'“ as medium to coarse, sub-
GREYWACKE SANDSTONE; weak. Breccia
N comprises clast-supported angular clasts fine
S greywacke sandstone (5-100mm). Clasts have o7 | 7 | be :
T minimal rotation and good geometric fit, altered with cg| i 47 70m: JT, 457 SM,, PL, CN
light grey mineral veining. Matrix is light grey firm clay, i [>47.75-47.85m: JT, 40%60°, SM, UN ,CN
highly plastic. Clasts (95%), Matrix (15%). |47.9648.11m: SZ,30° , recovered as fine to
REMARKS: Vater Level Readings:

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 71mm and vertical accuracy +/- 97.5mm.
2. Two vibrating wire piezometers were installed on 23/10/2025. BH2B_1127_PZ01 was installed at 20.45m bgl, Serial No. 378291. BH2B_1127_PZ02 was
installed at 70.25m bgl, Serial No. P252809.

3. Falling/rising head testing undertaken with data logger at borehole depth 33.30m on 09/10/2025. Second Falling/rising head testing undertaken with data

logger at borehole depth 39.70m on 14/10/2025.
l4. Geophysical profiling was undertaken on 22-23/10/2025, comprising optical and acoustic televiewer.
5. Shear Vane Serial No. 3303, calibration constant 1.569.

DateTime
15/10/2025 4:56:00 pm
16/10/2025 6:57:00 am
16/10/2025 4:45:00 pm
17/10/2025 7:01:00 am

Hole Depth (m) |Water Level (m)

| 40.85 1.10
| 40.85 | 8.41
| 43.50 | 5.67
| 43.50 | 9.61
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5. Shear Vane Serial No. 3303, calibration constant 1.569.
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o BT 0@ 0nn 2
E=238¢§ z
= ] Extremely to very closely spaced incipient fractures, ves coarse, sub-angular gravel, drilling induced?
] weak to moderate tensile strength. Some fracture
= 1 surfaces coated with pyrite. Preferential breakage csl :
1 along incipient fractures. Shear fabric dips at 45-70°, |—48.41m: CS, 30°, RG, UN , silty fine sand (3mm)
|| L B inferred zeolite veins, 1-5mm thick, some zones
© 1 disintegrate upon handling, breaking to a sandy fine to
g ] medium gravel with some silt and clay or a fine to 100 | 75 || 10
1 coarse gravel. [CRACKLE BRECCIA]. ves
218 49 48.11m - 48.27m: FAULT ZONE, brecciated fabric dips at
B | 20°, matrix of greywacke with some silt, low plasticity, very
i weak. —49.21m: JT, 60°, RG , UN,CN
4 1 [ 49.26m: JT, 10° RG, UN,CN
1 : 49.40m - 52.10m: 70% water loss
| - Cs|
1 VCS | 49.75m: SZ, 70°, SM, PL, sandy fine to medium
* ] H gravel, angular
_21 7 50_- —49.95m: JT, 70°, SM , UN, coated silt
© E [—>50. 10m: JT, 50°, SL , PL , coated silt
[¢] 1 100 | 100 [ |20
T E [—>50.30m: VN, 45°, RG, UN , 2mm inferred zeolite
] Cs|
[ 216 514
@ -~
g F 100 | 100 |f 11 ves
I ]
1 N
[ 215 52 %L sw
1 52.10m - 53.40m: 60% water loss
| M
o ]
L 1 52.45m - 53.70m: Shear fabric dips up to 80°. ves
8 B
g ] 100 || 10 | o E
[ 214 53
1 53.40m - 54.00m: 50% water loss
- ]
[¢] 1 100 | 75| 75
— T -4
54
—1 213 54.00m - 55.50m: 40% water loss
. 54.42m - 54.50m: Disintegrates upon handling, sandy fine to Ve
B ] medium gravel with some silt.
@ B
<] 100 | 45 | 45
I ]
5] 4
[ 212 %5+
i 55.30m: No HCl reaction on veins
B 7 55.50m - 56.60m: Sheared at 30-50°. 55.50m - 57.00m: 30% water loss
@ B
[¢] 100 | 27 | |27
I ]
1 55.85m - 56.15m: Disintegrates upon handling, sandy fine
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 +/- 97.5mm. 4.
. Two vibrating wire piezometers were installed on 23/10/2025. BH2B_1127_PZ01 was installed at 20.45m bgl, Serial No. 378291. BH2B_1127_PZ02 was 17/10/2025 1:11:00 pm 49.40 2.25
installed at 70.25m bgl, Serial No. P252809. | 20/10/2025 2:00:00 pm | 49.40 | 14.10
3. Falling/rising head testing undertaken with data logger at borehole depth 33.30m on 09/10/2025. Second Falling/rising head testing undertaken with data
logger at borehole depth 39.70m on 14/10/2025. | 20/10/2025 5:00:00 pm | 51.00 | 0.00
l4. Geophysical profiling was undertaken on 22-23/10/2025, comprising optical and acoustic televiewer. | 21/10/2025 7:30:00 am | 51.00 | 8.00




Client: New Zealand Transport Agency

Project:  Northland Corridor, Alternative to Brynderwyn Hills BHZB 1 1 27
Location: State Highway 1, Waipu Track -

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

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 8 of 10
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 06/10/2025 Logged:  D.Baker/J.Despojo
Method: Rotary Wireline Easting: 1727488.55mE, Date Completed: 23/10/2025 Input: D.Baker/J.Despojo
Equipment: Coretech YDX1800 Northing: 6007252.63mN, Inclination: 90 Reviewed: B.Simons/L.Templeton|
Contractor:  Drill Force NZ Ltd Ground level: 267.04m (NZVD2016) |Azimuth: N/A Verified:  C.Parkes
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= ] [CONT] Extremely to very closely spaced incipient VS
] fractures, weak to moderate tensile strength. Some
o 1 fracture surfaces coated with pyrite. Preferential
D I 1 breakage along incipient fractures. Shear fabric dips ECS
g | - at 45-70°, inferred zeolite veins, 1-5mm thick, some 100 | 27 | |27
1 zones disintegrate upon handling, breaking to a sandy
1 1 fine to medium gravel with some silt and clay or a fine
1 to coarse gravel. [CRACKLE BRECCIA].
210 57 56.25m - 56.60m: Disintegrates upon handling, sandy fine to
- ] medium gravel with some clay and silt; clay, high plasticity. 57.00m - 58.50m: 40% water loss
i 4 N
© ] &
g ] = 100 | 88 || 83 ves
[ 209 58
- T 58.50m - 63.00m: 50% water loss
| 208 59 58.95m - 59.35m: Disintegrates upon handling, matrix
1 supported; sandy fine to medium with some clay and silt, ECS
Q clay, high plasticity. 100 I ed | ed
] Slightly weathered, bluish grey, fine GREYWACKE :
I 7 SANDSTONE; moderately strong. Very closely csl :
| i spaced to widely spaced incipient fractures, moderate :
1 to strong tensile strength; inferred drilling and
] handling induced breaks along incipient fractures;
207 60 zones of extremely closely spaced inferred zeolite sw
B ] veining, up to 5mm thick. [SLIGHTLY WEATHERED M
] GREYWACKE].
1 60.35m - 60.60m: FAULT BRECCIA,; clast supported, 5-
| - 30mm in size, angular, matrix 0.50mm thick, fine sand, Ves
E breaks along incipient fractures when handled.
§ i 100 | 83 83 60.70m: No HCl reaction
| [e0e 9
FG o 7 100 | 100 | 100
| 2
1 =
| 205 62
| » 1
g E 100 | 100 | 100
T -4
| 1504 0o
63.00m - 69.00m: 30% water loss
Q ]
o 1 63.35m - 63.70m: Incipient fractures, weak to moderately
% | - strong tensile strength; some zones disintegrates upon 100 | 67 | 67 ves
E handling to a clayey/silty fine to coarse gravel, angular.
REMARKS: Vater Level Iie‘ad‘ings:

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 +/- 97.5mm.
2. Two vibrating wire piezometers were installed on 23/10/2025. BH2B_1127_PZ01 was installed at 20.45m bgl, Serial No. 378291. BH2B_1127_PZ02 was
installed at 70.25m bgl, Serial No. P252809.
3. Falling/rising head testing undertaken with data logger at borehole depth 33.30m on 09/10/2025. Second Falling/rising head testing undertaken with data
logger at borehole depth 39.70m on 14/10/2025.
l4. Geophysical profiling was undertaken on 22-23/10/2025, comprising optical and acoustic televiewer.
5. Shear Vane Serial No. 3303, calibration constant 1.569.
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Method: Rotary Wireline Easting: 1727488.55mE, Date Completed: 23/10/2025 Input: D.Baker/J.Despojo
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] 2 | [CONT] Slightly weathered, bluish grey, fine sw |vg/sg :
© 2 | GREYWACKE SANDSTONE; moderately strong. 1.
12 | Very closely spaced to widely spaced incipient toopen et g
b 1 fractures, moderate to strong tensile strength; inferred
— = drilling and handling induced breaks along incipient
1 fractures; zones of extremely closely spaced inferred
1 1 zeolite veining, up to 5mm thick. [SLIGHTLY
1 WEATHERED GREYWACKE].
202 65 Slightly weathered, bluish grey, brecciated fine
r 1 GREYWACKE SANDSTONE; moderately strong.
pe 1 Breccia comprises clast-supported angular clasts fine 100 | 78| | 76
I E greywacke sandstone (5-40mm). Clasts have minimal
1 rotation and good geometric fit. Matix is light grey stiff
L T clay, highly plastic, some matrix well cemented. M
] Clasts (95%), Matrix (5%). Very closely to moderately
i widely spaced incipient fractures, moderate to strong
1 tensile strength. Shear fabric dips at 70-80°; inferred
J 201 66 zeolite veins, 1-15mm thick, some zones intensely
I | veined; some zones disintegrate upon handling,
] breaking due to soft matrix or along incipient
] fractures. [CRACKLE BRECCIA].
- T 65.00m - 65.25m: Weak tensile strength. Disintegrates upon
- T handling to a fine to coarse gravel with some sand and silt.
g 100 | 501 | 4|
T ] 66.00m - 69.25m: Weak tensile strength, breaks along
67 incipient fractures to fine to coarse gravel, with minor sand :
|.200 ' and silt. csl| ¢
| 190 &8 N
] I sw
« | =
<] 100 | 87 [| 64
I ]
al L ]
] M
69_|
1198 **— 69.00m - 70.00m: 20% water loss
1 69.25m - 70.25m: Incipient fractures, weak to moderate
© E tensile strength, disintegrates to a fine to coarse gravel with
[e] - some sand, silt and drilling induced crushed inferred zeolite 100 | |25 | |25
Ir ;
4 veins.
70_]
1197 = 70.00m - 71.50m: 80% water loss
] i
i 1 70.55m - 70.62m: Weak to moderate tensile strength,
8 1 disintegrates to a fine to coarse gravel with some sand, silt 100 [ 123 | o
I 1 and drilling induced crushed inferred zeolite veins. VCS
S 4
| 196 (= 70.95m - 71.50m: Weak tensile strength, disintegrates to a
1 silty/ sandy fine to coarse gravel with trace clay.
F 7 71.50m - 72.55m: Weak tensile strength. Incipient fractures 71.50m - 72.00m: Core bound, 60% water loss
© 1 disturbed by drilling, recovered as a fine to coarse gravel,
€] angular. 100 | 0 0
X ]
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 +/- 97.5mm. an.
. Two vibrating wire piezometers were installed on 23/10/2025. BH2B_1127_PZ01 was installed at 20.45m bgl, Serial No. 378291. BH2B_1127_PZ02 was 21/10/2025 5:30:00 pm 70.00 3.28
installed at 70.25m bgl, Serial No. P252809. 22/10/2025 7:40:00 am | 70.00 | 22.57

3. Falling/rising head testing undertaken with data logger at borehole depth 33.30m on 09/10/2025. Second Falling/rising head testing undertaken with data
logger at borehole depth 39.70m on 14/10/2025.

l4. Geophysical profiling was undertaken on 22-23/10/2025, comprising optical and acoustic televiewer.

5. Shear Vane Serial No. 3303, calibration constant 1.569.




Client: New Zealand Transport Agency

Location: State Highway 1, Waipu Track

Project:  Northland Corridor, Alternative to Brynderwyn Hills

BH2B_1127

1. Coordinates captured using a Trimble R12i Receiver and TSC5 Controller, with a horizontal accuracy +/- 71mm and vertical accuracy +/- 97.5mm.

2. Two vibrating wire piezometers were installed on 23/10/2025. BH2B_1127_PZ01 was installed at 20.45m bgl, Serial No. 378291. BH2B_1127_PZ02 was
installed at 70.25m bgl, Serial No. P252809.

3. Falling/rising head testing undertaken with data logger at borehole depth 33.30m on 09/10/2025. Second Falling/rising head testing undertaken with data
logger at borehole depth 39.70m on 14/10/2025.

l4. Geophysical profiling was undertaken on 22-23/10/2025, comprising optical and acoustic televiewer.

5. Shear Vane Serial No. 3303, calibration constant 1.569.

DateTime
23/10/2025 8:15:00 am

Hole Depth (m)
73.00

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

Central, Auckland 1010 Project Reference: ~ Aurecon WSP JV Sheet 10 of 10
BOREHOLE INFORMATION CO-ORDINATES: NZTM2000 Date Started: 06/10/2025 Logged:  D.Baker/J.Despojo
Method: Rotary Wireline Easting: 1727488.55mE, Date Completed: 23/10/2025 Input: D.Baker/J.Despojo
Equipment: Coretech YDX1800 Northing: 6007252.63mN, Inclination: 90 Reviewed: B.Simons/L.Templeton|
Contractor:  Drill Force NZ Ltd Ground level: 267.04m (NZVD2016) |Azimuth: N/A Verified:  C.Parkes
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° s1% |° =| &k . b3
EL£8CY Z
F ] [CONT] Slightly weathered, bluish grey, brecciated 72.00m - 73.00m: 20% water loss
& ] ~ | fine GREYWACKE SANDSTONE; moderately strong.
| — 1 g Breccia comprises clast-supported angular clasts fine ves
- 1 greywacke sandstone (5-40mm). Clasts have minimal
gl = rotation and good geometric fit. Matix is light grey stiff ' sw 100 [ B5 | p5
. i i i 72.55m: FAULT BRECCIA contact with intact Fi
N ] clay, hlghIZ plastlc,.somoe matrix well cemented. : CANDSTONE, 70° contact with intact Fine
2 || Clasts (95%), Matrix (5%). Very closely to moderately csl
1 = || widely spaced incipient fractures, moderate to strong :
73 ] tensile strength. Shear fabric dips at 70-80°; inferred |
194 ] zeolite veins, 1-15mm thick, some zones intensely |
] veined; some zones disintegrate upon handling,
] breaking due to soft matrix or along incipient
] fractures. [CRACKLE BRECCIA].
] Slightly weathered, bluish grey, fine GREYWACKE
: SANDSTONE; moderately strong. Very closely
] spaced to closely spaced incipient fractures, weak to
193 74 moderate tensile strength; inferred drilling and
B ] handling induced breaks along incipient fractures.
] [SLIGHTLY WEATHERED GREYWACKE].
1 End Of Hole: 73.00m
[ 192 7o
[ 191 764
190 7"
[ 189 78
| 188 79
REMARKS: Vater Le\‘lel Readings:

Water Level (m)

26.83




Alternative to Brynderwyn Hills

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

BH2B_1127_BOX001_0m-3.45m

BH2B_1127_BOX002_3.45m-6.45m



Alternative to Brynderwyn Hills

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

BH2B_1127_BOX003_6.45m-9.57m

BH2B_1127_BOX004_9.57m-12.89m



Alternative to Brynderwyn Hills

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

BH2B_1127 _BOX005_12.89m-15.7m

BH2B_1127_BOX006_15.7m-18.5m
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