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List of Abbreviations and Definitions

Abbreviation and

Definitions

Description

AEE Assessment of Effects on the Environment
AUP(OP) Auckland Unitary Plan (Operative in part) 2016
BPO Best practicable option

CMA Coastal Marine Area

EB1 Eastern Busway 1 (Panmure to Pakuranga)
EB2 Eastern Busway 2 (Pakuranga Town Centre)

EB3 Commercial/
EB3C

Eastern Busway 3 (Pakuranga Creek to Botany)

EB3 Residential/
EB3R

Eastern Busway 3 (SEART to Pakuranga Creek)

EB4 Eastern Busway 4 (link between Ti Rakau Drive and Te Irirangi Drive, Botany Town
Centre Station)

EBA Eastern Busway Alliance

km Kilometre(s)

m Metre(s)

m? Square Metre(s)

m3 Cubic Metre(s)

NoR Notice of Requirement

AUP(OP) Auckland Unitary Plan (Operative in part) 2016

RTN Rapid Transit Network

RRF Reeves Road Flyover

RMA Resource Management Act 1991
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1 Introduction

The Project is a package of works focusing on promoting an integrated, multi-modal transport system to
support population and economic growth in southeast Auckland. This involves the provision of a
greater number of improved public transport choices and aims to enhance the safety, quality and
attractiveness of public transport and walking and cycling environments, and includes:

e 5km of two-lane busway

e New bridge for buses across Pakuranga Creek

e Improved active mode infrastructure (walking and cycling) along the length of the busway
e Three intermediate bus stations

e Two major interchange bus stations.

The Project forms part of the previous Auckland Manukau Eastern Transport Initiative (AMETI)
programme (the programme) which includes a dedicated busway and bus stations between Panmure,
Pakuranga and Botany town centres. The dedicated busway will provide an efficient rapid transit
network (RTN) service between the town centres, while local bus networks will continue to provide
more direct local connections within the town centre areas. The Project also includes new walking and
cycling facilities, as well as modifications and improvements to the road network.

The programme includes the following works which do not form part of the Eastern Busway Project:

e Panmure Bus and Rail Station and construction of Te Horeta Road (completed)
e Eastern Busway 1 (EB1) — Panmure to Pakuranga (completed).

The Project consists of the following packages:

e Early Works Consents — William Roberts Road (WRR) extension from Reeves Road to Ti Rakau
Drive (LUC60401706); and Project Construction Yard at 169 — 173 Pakuranga Road
(LUC60403744).

e Eastern Busway 2 (EB2) — Pakuranga Town Centre, including the Reeves Road Flyover (RRF) and
Pakuranga Bus Station (this Assessment)

e Eastern Busway 3 Residential (EB3R) — Ti Rakau Drive from the South Eastern Arterial (SEART) to
Pakuranga Creek, including Edgewater and Gossamer Intermediate Bus Stations (this
Assessment)

e Eastern Busway 3 Commercial (EB3 Commercial) — Gossamer Drive to Guys Reserve, including
two new bridges, and an offline bus route through Burswood

e Eastern Busway 4 — Guys Reserve to a new bus station in the Botany Town Centre, including a
link road through Guys Reserve.

The overall Project is shown in Figure 1 below.
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Figure 1. Project alignment

The Project objectives are:

1. Provide a multi modal transport corridor that connects Pakuranga and Botany to the wider network

and increases access to a choice of transport options

2. Provide transport infrastructure that integrates with existing land use and supports a quality,
compact urban form

3. Provide transport infrastructure that improves linkages, journey time and reliability of the public
transport network

4. Contribute to accessibility and place shaping by providing better transport connections between,
within and to the town centre

5. Provide transport infrastructure that is safe for everyone

6. Safeguard future transport infrastructure required at (or in vicinity of) Botany Town Centre to
support the development of a strategic public transport connection to Auckland Airport.
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2 Proposal Description

The below is a summary of the works proposed within the EB2 and EB3R packages. Refer to the
Assessment of Effects on the Environment (AEE) for additional detail on the works proposed.

The EB2 section of the Project commences from the intersection of Ti Rakau Drive and Pakuranga Road,
connecting with EB1, and traverses west along Ti Rakau Drive to the intersection of SEART. The north-
south extent of EB2 is between SEART and Pakuranga Road along Reeves Road and William Roberts
Road. The main components of EB2 are described below.

2.1.1 Busway and Pakuranga Town Centre Bus Station

A segregated dedicated two-way busway is proposed along Ti Rakau Drive to provide prioritised access
for bus services between Pakuranga Town Centre and Botany. From Pakuranga Road to SEART, the
busway will run on the northern side of Ti Rakau Drive.

The proposed Pakuranga bus station is a key facility for services running to and from the Panmure
Station Interchange, Howick, Highland Park, Eastern Beach, Bucklands Beach and Sunnyhills. The bus
station will be located along the northern side of Ti Rakau Drive, on land currently occupied for
Pakuranga Plaza and 26 Ti Rakau Drive. The bus station will feature two platforms and will contain a
mixture of street furniture and structures, including bus shelters, electronic messaging signage and
seating. New proposed pedestrian crossings will provide connections to the bus station and Pakuranga
Plaza. Modifications to the Ti Rakau Drive median strip, landscaping, and general traffic lane
reconfiguration will enable safe and efficient bus movement for the busway once it becomes operative.

2.1.2 Reeves Road Flyover (RRF)

The RRF will provide two general traffic lanes in each direction connecting SEART to Pakuranga Road, to
reduce local traffic congestion along Pakuranga Road and Ti Rakau Drive. The RRF will start opposite
Paul Place Reserve, pass over Ti Rakau Drive and Reeves Road, before finishing at a new intersection
with Pakuranga Road. Traffic lanes for the RRF will be elevated and run through the centre of SEART,
requiring the relocation of the SEART off-ramp to the north of the existing off-ramp.

2.1.3 Walking and Cycling Facilities

EB2 includes improvements to active transport infrastructure and connections. This includes a new
cycleway, improved footpaths, and new pedestrian crossings. These works will improve the safety and
connectivity of walking and cycling links across Pakuranga Town Centre.

Eastern Busway 2/3R | Groundwater Permitted Activity Assessment 8
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2.1.4 Supporting Works

A range of works will be undertaken in support of the EB2 package. This includes the relocation of
network utility services, new street lighting, earthworks, removal of vegetation, landscaping,
stormwater upgrades, environmental restoration and mitigation and temporary construction sites.

The EB3R section of the busway is a continuation of EB2 from the intersection of SEART and Ti Rakau
Drive, with the proposed dedicated busway proceeding centrally along Ti Rakau Drive towards
Gossamer Drive and Riverhills Park in the east. EB3R will largely occur within land vested as road or land
currently owned by Auckland Transport. The construction of EB3R will take a staged approach to
minimize disruption to the existing road network and its users. The main components of EB3R have
been described below.

2.2.1 Edgewater and Gossamer Intermediate Bus Stations

EB3R includes two intermediate bus stations on Ti Rakau Drive, located within the vicinity of Edgewater
Drive and Gossamer Drive. Both stations will have separate platforms for eastbound and westbound
bus movements. A range of street furniture and structures will also be constructed, such as modular
bus shelters pedestrian linkages, electronic messaging signage, seating and cycling storage facilities.

2.2.2 Western Bridge Abutment

EB3R includes construction of the western bridge abutment for a new future bridge across Pakuranga
Creek. The abutment will be located within the area that is currently the south-eastern section of
Riverhills Park. Only the bridge abutment is included in the EB3R package of works. The remaining parts
of the bridge will form part of the EB3C approval package.

2.2.3 Walking and Cycling Facilities

Provision has been made for walking and cycling along the route of EB3R. This includes footpaths and
uni-directional cycleways located on either side of Ti Rakau Drive from SEART to Gossamer Drive.
Signalised pedestrian crossings will be provided at key intersections along Ti Rakau Drive, including
adjacent to the proposed Edgewater bus station.

2.2.4 Associated changes the road network

The proposed changes to the road network include lane arrangement and intersection reconfigurations
and changes to the parking arrangement and access to Edgewater Drive Shops. Changes are also
proposed to the access arrangements for residential properties along the EB3R alighnment. New
westbound lanes for general traffic will be established within the land which has been acquired by
Auckland Transport and will be vested as road once it becomes operative, as the busway alignment
replaces the existing westbound lanes.

2.2.5 Supporting Works

A range of works will be undertaken in support of the EB3R package. This includes the relocation of
network utility services, new street lighting, removal of vegetation, earthworks, landscaping,
stormwater upgrades, environmental restoration and mitigation and temporary construction sites.

Eastern Busway 2/3R | Groundwater Permitted Activity Assessment 9
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Figure 2 Project Packages
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3 Specialist Assessment

The purpose of this memo is to document the process for assessing groundwater effects associated with
the construction of EB2 and EB3R sections of the Eastern Busway (Project) and to demonstrate
compliance with the Auckland Unitary Plan Operative in Part (AUP(OP)) rules relating to groundwater.

A high-level conceptual groundwater model has been developed to provide an understanding of the
expected groundwater levels across EB2 and EB3R. This model was developed using the geological
investigation logs and active groundwater level monitoring piezometers across EB2 and EB3R.

This groundwater assessment involves:

e Creating a hydrogeological flow map model

e Converting the expected maximum trenching/excavation depths into elevations (in m RL) and
comparing them to local groundwater elevations

e Assessing if the proposed excavations are likely to extend below the top of the shallow
groundwater table.

The specific Project elements related to this groundwater assessment include the following:

e Stormwater drainage

e Underground utilities

e Road cuts

e Piling

e Ground improvements (if required)
e  MSE walls.

This groundwater assessment looks at whether the excavation of trenches for stormwater and utilities
along with any excavation of new road levels will impact natural groundwater level.

33.1 Open Trenching

Open trenching will be used for the installation and relocation of underground services and utilities,
including stormwater pipes. There are several deep trench stormwater and water lines to be installed
(<5m BGL), primarily as part of the EB2 works. The trenching operations will be staged operations and
will comprise a cut to waste trenching excavation, civil works and a stabilised backfill. A detailed
methodology for these works can be found in the construction methodology appended to the
Assessment of Environmental Effects. Water diversion for trenching associated with utility relocation is
expected to take no more than 10 days.

3.3.2 Piling

Piling works greater than 1.5m in diameter are to be undertaken for the Reeves Road flyover (RRF), and
a detailed methodology for these works can be found in the construction methodology. Piling works are

Eastern Busway 2/3R | Groundwater Permitted Activity Assessment 11



@ Eastern Busway

to be conducted using drilling fluid, maintaining a positive pressure head inside the pile bore, and with
no dewatering expected. Therefore, groundwater inflow will not be an issue during construction. Based
on this methodology, this groundwater memo will not consider the effects piling will have on natural
groundwater.

3.3.3 Excavation

The expected earthworks are largely at or above grade with limited cuts comprising approximately
30,000m? for EB2 and 20,000m? for EB3R of approximately <1.5m BGL. Further details on the estimated
earthworks areas and volumes are detailed in the Erosion and Sediment Control Report. Due to the
gentle slopes of the Project area, the relatively small area of earthworks proposed for a project of this
scale, and the staged nature of the works, these works are considered very unlikely to have an effect on
the groundwater system. Further to this, any excavation that is expected to extend below the natural
groundwater surface is expected to take no more than 10 days.

3.3.4 Retaining Wall 214

A retaining wall (RW214) is planned near the Ti Rakau Drive bridge adjacent to Riverhills Park. The
design details include a typical section. This drawing details a mechanically stabilised earth (MSE) wall
with a maximum embedment of 0.6m BGL. Both the shallow foundation of this MSE wall, and the
included subsoil drain design, indicate that groundwater is unlikely to be impacted.
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4 Methodology and Analysis

4.1.1 Groundwater Data

Groundwater flow maps are created to determine the direction of groundwater flow within an aquifer
(a water bearing geological formation). To create a groundwater flow map, first the depths to water
measured in each piezometer installed within the same aquifer across the site area are converted into
elevations relative to a consistent datum (Depth to water [m RL] = collar elevation [m RL] — depth to
water [m BGL]). Then the groundwater elevations are posted and contoured on a site plan (see
Appendix C - Flow Maps for these groundwater levels). These contours infer lines of equal hydraulic
head. Groundwater flow lines can then be drawn perpendicular to these hydraulic head contours, to
infer groundwater flow direction.

The data considered in this groundwater flow map (Appendix C — Flow Maps) was collected from the six
piezometers installed in 2021, and two historical piezometers installed in 2018. These piezometers were
selected as they contained groundwater data that had been collected over the same week, reducing the
impact of climate variability. These piezometers have been surveyed using the Auckland 2016 Vertical
Datum. A summary of these piezometers can be found in Table 2 with graphs presented in Appendix B.

Information regarding existing bores within EB2 and EB3R was requested from Auckland Council in 2021
(Appendix D — Existing Bores). There are no known current consents for groundwater takes in the EB2 or
EB3R area.

4.1.2 Excavation Levels

To determine the maximum excavation depth across EB2 and EB3R, the following reference design
drawings were reviewed:

e For permanent excavations:
o Geometric Reference Design.
e For temporary excavations:

o Utilities Reference Design
o Stormwater Design.

The geometric reference design drawings for EB2 and EB3R show that the road is to be constructed on
fill or at grade with minor cuts of approximately <1.5m BGL. The excavations required for the utilities
trenches are expected to be shallower than the excavations required for the stormwater lines.
Therefore, this groundwater model has been developed using stormwater invert levels (IL) as the
maximum excavation trench depths expected during construction (<5m BGL). The excavation depths
were converted to relative elevations and posted on the groundwater flow map. This was done to
assess whether the excavations extend below the top of the shallow groundwater table. Note that these
excavations are temporary and will be backfilled after the stormwater line has been installed or
upgraded.

4.1.3 Assumptions and Background

e To assess the annual groundwater fluctuation, two piezometers from historic investigations
have been used (DH18 103 and DH18_104)
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e The levels for the road extension have been taken from appended geometric drawings, dated
13/08/2021

e Stormwater has been assumed to be the deepest underground installation and therefore will
have the deepest associated trenches

e The pipe levels have been taken from the appended stormwater drawings, dated 13/08/2021
(EB2) and 17/08/2021 (EB3R).
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5 Existing Environment

Existing Land Use and Topography

The land use surrounding Ti Rakau Drive in the EB2 and EB3R areas is a mixture of predominately low-
rise one to two storey residential properties, with occasional Council reserves which are recorded as
being landfill (inert) and commercial properties near Edgewater Drive. Within the EB2/ EB3 project
areas the elevation of the existing Ti Rakau Drive varies from approximately RL 8.5 m in the west to
RL 9.5 m (min) the east (Mt Eden 2000). To the south, the elevation reduces to about RL 5 m towards
Tamaki River. To the north, the topography rises to Pakuranga Heights at approximately RL 20 m.

Geological Model

The published geological map for the area, Kermode 1992, suggests the site is underlain by Tauranga
Group (alluvium) over Waitemata Group East Coast Bays Formation (ECBF). The ground conditions
across this section of the Project are well understood and comprise a mixture of fine-grained soils,
mainly clays, silts and sands, with a less than 0.5 m thick peat layer at about 16 m depth (RL -5 m), over
rock. The geological model, presented in the Geotechnical Interpretative Report —(EB-2-D-2-GT-RP-
000001), is based on site investigation data and indicates an approximately 20 m thick sequence of
alluvium overlying weathered ECBF bedrock.

Near surface the soils are firm to stiff overlying a layer of saturated dense pumiceous silty fine and
medium sand underlain by firm locally low strength silts and clays with sand lenses.

Below the superficial deposits, at about 20 m depth (RL -8.9 m) extremely weak to weak alternating
mudstones, siltstones and fine sandstone were proven to at least 27 m depth (RL--18.9 m). The
interpretation of the available geotechnical information from both the 2021 ground investigations and
historic data led to the differentiation of the soils into the following layers (Table 1):

Table 1. Geotechnical Units

Geotechnical Unit Material Description

Uncontrolled Fx Uncontrolled Fill (silt, clay sand and gravel). Soft to firm or loose.
E
g
B Stiff Cohesive Fc Cohesive Fill (silt and clay). Stiff.
<
w
Compacted Granular - Granular Fill (including volcanic boulder fill). Dense.
T3 Clay and silt. Very soft to soft.
Cohesive Soils T2 Clay and silt. Firm to stiff.
g - Clay and silt. Very stiff.
a
3
® | Granular Soils Tg Silty sand. Loose to very dense.
&
s
; Organic Soils - Organic clay and silt. Firm to stiff.
[
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Geotechnical Unit Material Description
Peat Peat. Fibrous, amorphous and spongy. Also includes very soft to soft organic
silt and clays.
= | Residual Soil /C letel
&5 esidual Soil / Completely Er Clay, silt and sand. Stiff to very stiff & medium dense to very dense.
o Weathered
=
.2
g Highly / Moderately Ew Highly to moderately weathered, Muddy Sandstone and Siltstone. Extremely
& | Weathered weak.
v
>
@
+ | Slightly Weathered / Un- Eu Slightly to un-weathered interbedded Muddy Sandstone and Siltstone. Very
g weathered weak to weak.
7]
8
Parnell Grit Moderately to un-weathered Volcaniclastic Sandstone. Weak.
5.3 Natural Groundwater

5.3.1 Piezometer levels

Standpipe piezometers were installed in six drillholes during the 2021 investigations to monitor
groundwater levels. Two historical piezometers DH18 103 and DH18_ 104, installed by the EBA in 2018
are operational in 2022 and have been included in this flow map.

Of the piezometers listed in Table 2Table 2, seven are screened within alluvial material of the Tauranga
Group and one extends within the top of the East Coast Bays Formation (ECBF).

Table 2. Standpipe Piezometer Summary (Active)

Drillhole Collar Top of | Base Piezometer | Response @ Depth Depth Date of | Screened
ID Elevation | Slotted | of Base (m Zone to to Recorded | Geology
[m RL] Screen | Slotted | RL) water water | Depth to

(m RL)
(mRL) | Screen | (manual (m RL) (m water

(mRL) | dip) Included | BGL)
in the
flow
maps

DH18_103 11.66 8.16 3.66 3.58 3.0-8.5 6.58 5.08 09/02/22 | Completely to
Slightly
Weathered
Sandstone and
Siltstone [ECBF]

DH18_104 4.85 3.35 1.35 1.53 1.0-4.0 4.05 0.80 09/02/22 | Clayey SILT, Silty
CLAY [Fill]

DH204_P 8.14 1.14 -1.86 -2.20 6.2-10.5 5.64 2.50 09/02/22 | Silty Clay
[Alluvium]

DH205_P 7.68 3.68 1.68 1.58 3.5-6.5 5.48 2.20 09/02/22 | Sandy CLAY
[Alluvium]
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Drillhole Collar Top of | Base Piezometer | Response @ Depth Depth Date of | Screened
ID Elevation | Slotted | of Base (m Zone to Recorded | Geology
[m RL] Screen | Slotted | RL) water Depth to

(m RL)
(mRL) | Screen | (manual (m RL) water

(mRL) | dip) Included
in the
flow
maps

DH210_P 11.82 9.82 6.82 6.77 1.5-5.3 8.55 3.27 10/02/22 | Silty CLAY, Silty
SAND, Organic
CLAY [Alluvium]

DH212_P 15.87 11.37 8.37 8.12 3.8-8.2 13.71 2.16 09/02/22 | SAND, Organic
CLAY [Alluvium]

WB203_P 6.56 0.56 -2.44 -2.62 5.5-9.5 1.76 4.80 | 09/02/22 | CLAY [Alluvium]
WB213_P 17.12 11.12 9.12 8.98 5.5-8.5 13.66 3.46 | 09/02/22 | SAND [Alluvium]
5.3.2 Seasonal Fluctuations

One historic piezometer (DH18_103) was actively recording groundwater levels between 11 June 2018
and 4 November 2019 in the EB3R area (Table 3). Groundwater levels showed a variability of
approximately +0.9m in the winter and -0.7m in the summer months from the median. Using this data,
we expect to see seasonal variations in groundwater of approximately + 1.0m. Groundwater from the
piezometers listed in Table 2 Table 2are expected to be retrieved monthly to confirm the seasonal
groundwater variations across EB2 and EB3R. To date, the manual depth to ground water levels fall
within the variability noted above.

Table 3: Seasonal Variation

Minimum Water | Average Water

Level [m RL] Level [RL]

DH18_103 11/06/2018 to 4/11/2019 11.66 7.99 6.36 7.06

5.3.3 Groundwater flow

The maps in Error! Reference source not found. show the inferred direction of the shallow groundwater
flow and that the excavations are unlikely to extend below the top of the groundwater table for the
majority of the area covered by EB2 and EB3R. For the areas where groundwater is likely to sit above
trench depths, this is likely to be by <1.0m. It should be noted that these flow maps were constructed
using the available data collected during summer 2021/2022 and therefore the seasonal fluctuations
described above should also be taken into account.

Eastern Busway 2/3R | Groundwater Permitted Activity Assessment 17



@ Eastern Busway

6 Compliance with AUP(OP) Permitted Activity Status

Activity Status

Chapter E7 of the AUP (OP) sets out criteria under which the diversion of groundwater is considered a
Permitted Activity. Table 4 provides a comparison of the proposed activity against the permitted activity
standards set out in Rules E7.6.1.6 and E7.6.1.10.

Groundwater flow within EB2 and EB3R is summarised in Error! Reference source not found.. However,
as the stormwater excavations are a road network linear trenching activity, where no one part of the
trench will be open for more than 10 days, this is considered permitted activity. The piling works will
involve piles with an external diameter of greater than 1.5m, which will be drilled into rock head.
However, these do no exceed 1 hectare in total area and do not impede the flow of groundwater over a
length of more than 20 m. Therefore, these are also considered a permitted activity.

Table 4: Permitted activity criteria for groundwater diversion.

Rule Complies | Notes

Rule E7.6.1.6 — water take for dewatering or groundwater level control associated with a
groundwater diversion permitted under standard E7.6.1.10

(1) Water take must not be geothermal water v No geothermal water
take is anticipated

(2) Water take must not be for a period of more than 10 days |/ Water take will only
where it occurs in peat soils, or 30 days in other types of occur during pipe or
soils or rock service trench

installation for no more
than 10 days.

(3) The water take must only occur during construction v Construction only.

Rule E7.6.1.10 — diversion of groundwater caused by any excavation, including trench or tunnel

(1) All of the following activities are exempt from the standards E7.6.1.10 (2-6):

a. Pipes, cables, or tunnels which are drilled or thrust |N/A N/A network utility are
and are up to 1.2m in external diameter exempt as per (d & e).

b. Pipesincluding associated structures up to 1.5min |N/A N/A network utility are
external diameter where a closed faced or earth exempt as per (d & e).
pressure balanced machine is used

Eastern Busway 2/3R | Groundwater Permitted Activity Assessment 18



Rule

Piles up to 1.5m in external diameter are exempt
from this standard

Complies

@ Eastern Busway

Notes

Piles up to 3m
diameter, no diversion
anticipated.

Diversion for no longer than 10 days; Or

Diversions not expected
to take longer than 10
days, utility trenches
are therefore exempt.

Diversion for network utilities and road network
linear trenching activities that are progressively
opened, closed and stabilised where the part of the
trench that is open at any given time is no longer
than 10 days.

Diversions for utility
trenches will not be
open for more than 10
days.

(2) Any excavation that extends below natural ground level, must not exceed:

than 2 m on the boundary of any adjoining site

a. 1 hectarein total area; and N4 Piles will be socketed
into rock (>6m),
b. 6 m depth below the natural surface however only cover a
3m diameter.
(3) Natural groundwater level must not be reduced by more v No groundwater takes

expected during piling.

(4) Any structure, excluding sheet piling that remains in place for more than 30 days, that physically
impedes the flow of groundwater through the site must not:

a. Impede the flow of groundwater over a length of
more than 20 m; and
b. Extend more than 2 m below natural groundwater

level

Piles have a diameter of
3m and will not impede
the flow of
groundwater for more
than 20m but will
extend to more than
2m below natural GWL.

(5) The distance to any existing building or structure, excluding timber fences and small structures
on the boundary, on an adjoining site from the edge of any:

a.

Trench or open excavation that extends below
natural groundwater level must be at least equal to
the depth of the excavation.

No open trenches,
excavations, tunnels or
pipes involved with

Eastern Busway 2/3R | Groundwater Permitted Activity Assessment
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@ Eastern Busway

Rule Complies | Notes

piling work. Service
b. Tunnel or pipe with an external diameter of 0.2 m—|/ trenches exempt as per

1.5m that extends below groundwater level must E7.6.1.10,1 (d & e).
be 2m or greater, or

c. Tunnel or pipe with an external diameter ofupto |/
0.2 m that extends below groundwater level has no
separation requirement.

(6) The distance from the edge of any excavation that extends below natural groundwater level,
must not be less than:

a. 50 m from a Wetland Management Areas Overlay |V Greater than 50 m from
(WMAO) WMAO
b. 10 m from a scheduled Historic Heritage Overlay v Greater than 10m from
(HHO) HHO
c. 10 m from a lawful groundwater take N4 Greater than 10 m from
groundwater take

Based on the above, the works fully comply with the permitted activity rules and related standards.

Eastern Busway 2/3R | Groundwater Permitted Activity Assessment 20



@ Eastern Busway

7 Recommendations and Conclusions

To conclude, the construction process is likely to have little to no effects on the natural groundwater or
geology of the areas within and surrounding EB2 and EB3R. In any event the works required are

permitted activities.
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Appendix A — Borehole Logs
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2021 EB KEY SHEET 210922 1700 MILL RD MASTER.GPJ BASE.GDT 22/09/21

TERMINOLOGY AND SYMBOLS

Drilling / Investigation Methods

CFHSA - Continuous Flight Hollow Stem Auger.
CFSSA - Continuous Flight Solid Stem Auger.
DC - Dynamic Coring (eg Terrier Rig).
DCP - Dynamic Cone Penetrometer.

HA - Hand Auger.

HQ3 - HQ Triple Tube.

HQWL - HQ Wire Line.

HWOB - Heavy Weight Open Barrel.

NQ3 - NQ Triple Tube.

NQWL - NQ Wire Line.

OB - 100mm diameter Open Barrel.
OB70 - 70mm diameter Open Barrel.

PERC - Percussion.

PS - Piston Sample.

PQ3 - PQ Triple Tube.

PQWL - PQ Wire Line.

RC - Reverse Circulation.

RCDHH - Reverse Circulation Down Hole Hammer.
SPT - Standard Penetration Test.

SPERC - Sonic Percussion.

PT - Push Tube Sample

VAC EX - Vacuum Excavation.

WASH - Wash Dirilling.

Installation & Backfill

Groundwater Records

@ Eastern Busway

Test Results

SPT "N" value; uncorrected blow count for 300 mm penetration
#/# /| #/#/#/ # blows per 75 mm penetration

ss - Standard Penetration Test - split spoon

sc - Standard Penetrattion Test - solid cone (no sample recovery)
SUOW - Sunk Under Own Weight

Vane Shear Strength Tests

# / # Vane shear strength test results given as peak / remoulded shear strengths
(kPa). Test as per NZGS Guideline, 2001.

f = Vane test performed on core recovered prior to extrusion from core barrel.
= Vane test performed on excavated material of suitable size.

UTP - Unable to penetrate.

Unit/Geological Boundary Lines

Known

Inferred/Unknown

Samples

Standpipe

D:I:l Grout ﬁgﬁ

20
Water Level (During Drilling) Z PT

- Thin Wall Push Sample
PS - Piston Sample

. R, Water Inflow/Seep U - Undisturbed
Slotted Standpipe @ Cement M I>— D - Disturbed (Core)
. : Water Outflow <] B - Disturbed (Pit)
Collapse/Cuttings Gravel Pack Filt
/Spoil ravel Fack Filter Complete Water Loss |
Bentonite Sand Pack Filter Regain Circulation > . Fuidlevel
\2.0 measurement

o during drilling

Inclinometer Gravel Backfill

Rock Descriptions

Relative Strength Weathering
USC (MPa)
ES - Extremely strong > 250 UW - Unweathered
VS - Very Strong 100 - 250 SW - Slightly Weathered
S - Strong 50 - 100 MW - Moderately Weathered
MS - Moderately Strong 20 - 50 HW - Highly Weathered
W - Weak 5-20 CW - Completely Weathered
VW - Very Weak 1-5

EW - Extremely Weak <1

Rock Defect Abbreviations

Defect Type Infill Thickness

Infill Material

Soil Descriptions

Consistenc Relative Densi
Cohesive Soils Non-cohesive soils

Su (kPa) SPT "N" Value
Very Soft <12 (uncorrected)
Soft 12-25 Very Loose <4
Firm 25-50 Loose 4-10
Stiff 50 - 100 Medium Dense 10 - 30
Very Stiff 100 - 200 Dense 30-50
Hard 200 - 500 Very Dense > 50

Graphic Log (typical symbols)

Peat % Mudstone

BP = Bedding Plane Defect Sn = Stained Calc = Calcareous

CZ = Crush Zone Vn = Veneer (<0.5mm) Cb = Carbonaceous

DB = Drilling Break Cg = Coating Cc = Calcite Clay g Siltstone
FZ = Fracture Zone P = Partially infilled Cl = Clay

HJ = Healed Joint C = Completely Infilled

Fe = Iron Oxide

Silt . Sandstone

J = Joint Mn = Manganese -
SZ = Shear Zone Infill Colour NF = No Infill Sand M Basalt
Ve = Vein bl = Blue Py = Pyrite
bn = Brown Qtz = Quartz
Defect Aperture bk = Black S = Sand Gravel / Cobbles |E No recovery
T = Tight (Nil) gn = Green Slt = Silt
VN = Very Narrow (>0-2mm) gy = Grey Welded Tuff
N = Narrow (2-6mm) or = Orange
MN = Moderately Narrow (6-20mm)  pk = Pink
MW = Moderately Wide (20-60mm) rd = Red C M
W = Wide (60-200mm) wh = White
VW = Very Wide (>200mm) ye = Yellow ore easu rements

Defect Roughness
PI = Planar

St = Stepped

Ud = Undulating
Ro = Rough

Sm = Smooth

Slk = Slickensided
\\ = Parallel

TCR - Total Core Recovery
RQD - Rock Quality Designation

Po = Polished

Soil and rock descriptions generally as in "Guidelines for the Field Description of Soil and
Rock for Engineering Purposes" by the NZ Geotechnical Society Inc, December 2005.




2021 EB DRILLHOLE LOG 2021-11-17 SBS MASTER.GPJ BASE.GDT 17/11/21

@ Eastern Busway

LOG OF DRILLHOLE

HOLE
IDENTIFICATION

DH203

Co-ordinates 409363.21mE

796020.82mN

Client Auckland Transport o _
. Orientation -90°  Elevation 6.54m
PrOJeCt Eastern Busway Location Opposite 10 Seven Oaks Drive
PrOJeCt number 60644113 Feature Fill slope/MSE wall
o SOIL PROPERTIES s
GEOLOGICAL _8 K] E °c g’ 8’ Eﬁ ) Subordinate MAJOR minor; colour, structure. Strength, moisture condition, :@
£l g < < T 2 T oediing, Dlsalidy conaitty. malor fract 4
DESCRIPTION TestRecords | 2| 8 | 2B (55| < 2 58| Tacton doscripion minor hachon descrpton. addtiona: sucuree, sadionsl| @
Weathering, Colour, Fabric, ROCK NAME. 2 3 © g o< Q. = TCR g_g g information, etc 1S
Strength, Discontinuities, Lithological Features g’g‘ ® s |X® 8 Q [RQD] n 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = § 5 X om é’ © o DEFECT DESCRIPTION @
Vane/ N Values 5 [&] O] (A’) cgrgm) (.loims, Beddin_g Seams, S_hatter, Shear and Crush Zgn_e;, Foliation, £
SPT 0-50 0-100% U,g;% %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
0.0m: FILL comprising ITTTT %g;; TTTTITTT - TRXIRRX A - 0.0m: Asphalt r; m
asphalt road surface and Lo ?f/% FEHTTEE L 0.08m: Clayey fine to coarse GRAVEL; yellowish o o o
clayey gravel subgrade. [T é//;é I L prown. SN
I 11 I E 111
% o o o
= NER VAc|||||||: o [Il11
= 111 | B |||||||-_1 111 e
I 11 I E 111
o -
I 11 IIIIIII— 111
I s 11 a1 e - — — — —
1.5m: ALLUVIUM comprising 122, 111 LT e 1111} 1.5m: Pumiceous silty fine SAND; brownish grey. L%,
cIay,‘organic clay and 2,\12-130 111 SPT b F 100 1111 _\Medium dense, moist, uniformly graded. [
pumiceous sand. 11 [T E 2 [111| 1.65m: Silty CLAY; dark brown. Firm to stiff, moist,
- high plasticity.
AR e
~ 2.0 to 2.6m: Trace fine sand and grey with orange
FEET RS T = 100 [1111| staining.
L1 FEEPTETE TR 1111 2.6m: CLAY with trace silt and fine mica sand;
[T [THETTEETTTE 111 bluish grey with orange staining. Stiff, moist, high
gl LT T 3 L1 plastcy.
2z AL ser [ TIEELEET[TTTE 111
122 Y C 100
N (ANRRRRERNRRE 111
I 11 (ANRRRRNRRR R 111
(N (RERRERR |||: [T 3.65 to 3.7m: Very soft.
1111 HQ3 NERERRRRRE RS 100 1111 3.7 to 4.2m: With some fine micaceous sand lenses.
I 11 LLELTTEE T E 4 111
Lo FEEPETE e 111 4.2 to 5.45m: Trace rootlets.
ss FET FEETEETRLL — L 4.5m: 114mm diameter, HWT casing to 4.5m depth.
I 11 AURRRRRRRRARRAN S 111
%‘2’2' 1111 SPT irtrrn b e 100 1] 4.6 to 5.0m: With some fine micaceous sand lenses,
N=2 C dark bluish grey. Organics include decomposed rootlets.
[0 RERRRRRNR R 5 [T Overall still behaving as clay but lenses behave as fine
o PEEEL o [T g 100 |1ITH] sene:
3 I 11 (ANRRRRNRNRRES 111
S -
O] N FEEPEEEE T C L 5.45 to 18.02m: Trace decomposed wood.
< FETE ] e [T 100 |11
g I 11 (ANRRRRNRNR RN 111
g ss [ 1111 [T = 6 111
0,0,0 C
g 00 | | | | | LT E 11
= 0,00 SPT C 100
= N=o || 1] (ANRRRRNRNR RN 111
SUOW FEE{EEEEfr = 111
I 11 (ANRRRRNRNRRNS 111
I 11 (ANRRRRNRARRE 111
FEET| A e 7 100 11111
I 11 (ANRRARERAR R 111
sze | 1111 FEELEETE T E 111
SRR LT E 11
000 | L LI TSP {IIL{ITII[ITIE 100 (1111
ST HTTHTTE 1K
I 11 FEEPTTET T E 111
FEETLPT g 100 (1]
I 11 (ANRRERNRRRR N 111
I 11 Has ANRRRRERNRR S 100 111
I 11 FEE T E 111
25 11 FEEETTTTTTE o 111
000, I 11 PT (ANRRRRERNR R 100 111
Neo |11 FEEPEEEET T 111
suow | | | | | ANRRERNR R 111
I 11 (AN RRRRNRAR R 111
I 11 (ANRRRRERNR RS 111
[ [EEEEEENENEN L1l
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Driller
Date logged 17/08/2021
FLUID DEPTHS AND DRILLING PROGRESS (m) V- Very strong UW - Unweathered L oaaed o« McMillan
i i i i S-St SW - Slightl thered
Date Time Drilled Depth Casing Depth Fluid Depth MS_Mggr;gately strong MWM‘;%eétgiaw:ar;md jele] Started
16/08/2021 17:00 15.45 3.0 3.95 VW Viry weak OW - Campietaly weaered | Checked  GP 16/08/2021
17/08/2021 08:00 15.45 3.0 2.8 EW - Extremely weak Finished
17/08/2021 13:00 24.00 4.5 3.6
Remarks 17/08/2021
Hole backfilled with 0.0 to 0.2m: Cold mix asphalt, 0.2 to 2.0m: T
Gravel, 2.0 to 24.0m: Grout. Drill Rig
N119
Hand Held Shear Vane ggorg(;?\}al /\Z/ertllca:jsvurx(_ey Pgtutms:zl\(l)ngZOOO / Mount Eden Core Boxes 8
DR2272: 19mm blade: Correction Factor = 1.572 ew zealan ertical Latum
vane shear strength per NZGS guideline Page 1 of 7

17/11/2021



A7) EastenBusway ~ LOG OF DRILLHOLE ~ [woE DH203

IDENTIFICATION

Co-ordinates 409363.21mE  796020.82mN
Orientation -90°  Elevation 6.54m
Location Opposite 10 Seven Oaks Drive

Client Auckland Transport
Project Eastern Busway

Project number 60644113 Feature Fill slope/MSE wall

2021 EB DRILLHOLE LOG 2021-11-17 SBS MASTER.GPJ BASE.GDT 17/11/21

- SOIL PROPERTIES s
GEOLOGICAL _8 [ 5 oc g’ 8’ Eﬁ @ Subordinate MAJOR minor; colour, structure. Strength, moisture condition, :@
DESCRIPTION TestRecords | 2| 8 | 2B (55| < 2 58| Tacton doscripion minor hachon descrpton. addtiona: sucuree, sadionsl| @
Weathering, Colour, Fabric, ROCK NAME. 1S |85 |les| @ = TCR |82 8| information, etc €
Strength, Discontinuities, Lithological Features g’g‘ s |X® 8 Q RQD n 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = § g xXow é’ © [ o ] DEFECT DESCRIPTION >
Vane/ N Values 5 O V] (A’) cgrgm) (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, £
o100 | 02 g8ge histosity, Attitude, Spacing, continuity, roughness, infilling, etc.
SPT 0-50 X r E;E %%% _ 323 Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
TTTTHESTTITTITIT|TTTE TO0 TTTTTT 2.6m: CLAY with trace silt and fine mica sand; bluish grey
1111 [HERERREREREES ||| with orange staining. Stiff, moist, high plasticity. (continued)
775,520 111 el - 1111 10.2 to 10.95m: With some fine micaceous sand lenses.
000, 1 111 (ANRRRRNRNRRES 111
AL SPT AL T T E 100 |11
I 11 FEVLTETE T 44 111 , -
1111 e 1111 10.95 to 12.3m: With trace fine micaceous sand lenses.
I 11 FEELEEEE T F 111
T maa3 [ THETEEE T E 100 [1111
I 11 (AR RNRNR RN 111
o126 I 11 FEEEEEEfr e 111
ss gl 111 FEE{ T =12 111
ot AL gop [TEL{TILITTIE 100 | 1111
N=3 L1 FETEETEEEET n 1T 12.3 to 12.7m: With some fine micaceous sand lenses.
I 11 NRRARNRARE 111
I 11 ARRRRRRNERA 111
RN e e 1111 12.7 to 18.02m: With trace fine micaceous sand.
LTRSS -1 100 (1]
I 11 FEEPEEEE T 111
g I 11 (ANRRRRERNRRE 111
Sss —
3 o= Bl LT L1
% otz B L1 fsPT LTI E 100 | 111
< NS AL FEEPEETT T 14 I'1'11] 13.8m: Organic silty CLAY; black. Soft to firm,
g [ T E | | I | [\moist, high plasticity. Spongy.
< I (ANRRARERNRRE I111] 14.0m: CLAY with trace silt; bluish grey. Stiff to very
o} T wga [TEE[ETTTTTTE 100 | 1111} stiff, moist, high plasticity.
S I 11 (ANRRRRNRNRRE 111
I 11 (ANRRRRNRNRRES 111
- 11 FEEPETET T E 45 111
122, 11 T (ANRRRRNRNR RN, 100 111
230 s LT
11 FEE{EEreprr = 111
I 11 (ANRRRRNRNR RN 111
I 11 (ANRRRRNRNR RN 111
PR3 [T T T =16 100 {111
I 11 FEEPEEEEfr T E 111
I 11 (ANRRRRNRNR RN 111
o3 I 11 FEE{EEEEfr = 111
398 | 11LT | ser [ITT[TITI[TTE 100 1111
R=ARERN LT E 1]
I 11 FE L 17 111
I 11 (ANRRARERAR R 111
I 11 (ANRRRRNRARRN. 111
HQ3 — 100
I 11 [P E 111
I 11 (AR RNRNR RN 111
a13 | |1 1] IIIIIIIIII-18 111
ss O 7% %7 _
18.02m: HW, medium 2,91‘:,212, %Zézé SPT : : : C 100 : : : : 18.92m: Silty medium SAND; grey. Very dense,
SANDSTONE. EW. s i 1= i moist.
18.33m: HW, SILTSTONE. %TETO — 18.33m: CLAY; grey. Very Stiff, moist, high
Extremely weak. /— : : : : : : : i : C : : : : plasticity(.) S ——
18.55m: Ur_lweathered, grey, 111 | HQ3 [ 11 c 100 |11 call'bonaceo.us Ia'minations. ' '
fine to medium —19 85 18.99 to 19.08m: J, 60°, PI, Sm, Vn, Qtz, opened up
[\SANDSTONE. Weak /] L1 [ LT E Sxxxxzl [831 (1111 through drilling
19.05m: Unweathered, grey (N 11 I FEEEEE 1111 I19.2 tot19.36m: Gently inclined light and dark
; y ’ ‘ ERRRXX laminations.
SILTSTONE. Weak. ; l P EEaie yr T 3936 0 16.41m: Sandstone.
Moderately thinly bedded. ' : : : : C XXEXKX : : : : 1941 to 19.5m: Steeply inclined light and dark
N laminations.
1 L - L1t
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Driller
Date logged 17/08/2021 )
||D:LtUI‘|I?' DEPTHS I50\[\|1|D01D5?IL:_hll\é:G P'RODGRItEhSEI (n;)D " Vg_\s,terystmng U - Unweathered Logged SK McMillan
= otrong = ol weathere
ate fime rile ep asing bep ul ep MS-Mode?ately strong MW»M_ogdergtely weathered Started
VWV Very weak CW - Completey weainered | Checked  GP 16/08/2021
EW - Extremely weak Finished
Remarks 17/08/2021
Hole backfilled with 0.0 to 0.2m: Cold mix asphalt, 0.2 to 2.0m: T
Gravel, 2.0 to 24.0m: Grout. Drill Rig
N119
Hand Held Shear Vane ggorg(;?\}al /\Z/ertllca:jsvurx(_ey PgtlJtms:zl\(l)Z1C65D2000 / Mount Eden Core Boxes 8
DR2272: 19mm blade: Correction Factor = 1.572 ew zealan ertical Latum
vane shear strength per NZGS guideline Page 2 of 7

17/11/2021



2021 EB DRILLHOLE LOG 2021-11-17 SBS MASTER.GPJ BASE.GDT 17/11/21

@ Eastern Busway

LOG OF DRILLHOLE

HOLE
IDENTIFICATION

DH203

Co-ordinates 409363.21mE

796020.82mN

Client Auckland Transport o _
. Orientation -90°  Elevation 6.54m
PrOJeCt Eastern Busway Location Opposite 10 Seven Oaks Drive
PrOJeCt number 60644113 Feature Fill slope/MSE wall
c
- SOIL PROPERTIES s
GEOLOGICAL _8 ) E oc g’ 8’ Eﬁ %) Subordinate MAJOR minor; colour, structure. Strength, moisture condition, :@
£ s| £ 52 B Eing, Dy, S e aneration. ubora:
DESCRIPTION TestRecords | 2| 8 | 2B (55| < > S 58| facion descripton, minor iractin desarghon. addtiona atcures. addtionsl|
Weathering, Colour, Fabric, ROCK NAME. 1S |85 |les| @ = TCR |82 8| information, etc €
Strength, Discontinuities, Lithological Features g’g‘ s |X® 8 Q [RQD] n 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = § g (') é’ © o DEFECT DESCRIPTION 5
Vane/ N Values 5 O V] (A’) cgrgm) (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, £
SPT 0-50 "l”l""“(’ w§§§ %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
19.7m: Unweathered, grey, fine to N>30 FTTT [T g?;; ITTE T 19.8 to 22.75m: Trace fine gravel, white, subangular.
medium SANDSTONE. Very 1111 111 %g/;/ 11 1111
weak. Thickly bedded. (continued) RN HQ3 11 2/% s 100 1111 20.26m: DB, 30°
11 e [100] |y
1111 ||||||: Il
- HEN nl = 1]
o 1238 D000 SPT_ A gé% g2 28 |||
2 o ||||||- 1l
2 N0 | | | ||||||: L o1aom 0B 10°
) [0 gy |ic 111 '
e 7 -
® I'111 | Has IIIIII: 100 |11
% —
= [0 IIIIII_22 1001 (1111
@ [0 iy 1l 111
% 1] m e L
Vi -
g 1] e 1| 2241m: oB,0°
S 111 il il
| 22.7 to 23.2m: Fine sandstone. (1] ] 22% = 1 22.71m: J, 30°, PI, Sm, Cg, Sit
5 1111 111 2//2 11l —23 111 23.26m: J, 25°, P, Sm, NF
R i gg/% s | 23.31m: J, 30°, PI, Sm, NF
23.2 to 23.6m: Slightly 111 HQ3 i g/f/;é s 100 | 23.35 to 23.41m: Drilling disturbed, recovered as
weathered. é//}é C [97] gravel.
[0 {487 7R Nl}w [111 23.55m: DB, 0°
23.6m: Moderately 1111 111 é/%gl/f//% | [111] 23.6m: Silty fine to medium SAND; grey. Core
weathered, grey, fine to 111 11 /f///é/% | F |111| sample dropped out of barrel, was re-cored and
" 7%%7%%% ;
— medium SANDSTONE. 1111 I I — 24 1] recovered as silty sand and gravel.
Extremely weak. /— C :
110 (NERRRREREREES 1111| DH203 terminated at 24.0m
RN L e |11]| Depth Criteria Achieved
[0 FEEPTETE T 111
[0 [T E 111
[0 [T E 111
—25
[0 [P 111
[0 [T 111
[0 [T E 111
[0 (ANRRRRNRNR RN 111
[0 (ANRRRRNRNR RN 111
I 11 FEE{ T 26 111
[0 [T EEEEfT T E 111
[0 (ANRRRRNRNR RN 111
[0 FEE{EEEEfr = 111
[0 [ EEEEf T 111
[0 [T EEEEfT T E 111
[0 FE T 27 111
[0 (ANRRARERAR R 111
[0 RRRRRERARNNES 111
[0 [T E 111
[0 (AR RNRNR RN 111
[0 [T 111
RN LT g2 1]
[0 [T EEEEfT T E 111
[0 (ANRRERNRRRR N 111
[0 FEEPEEEE T 111
[0 [T E 111
[0 FEEETTT T E o9 111
[0 [T 111
[0 FEEPEEEET T 111
[0 FEEEEEEf T = 111
I 11 (AN RRRRNRAR R 111
[0 [T 111
[ Ll L1l
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Driller
Date logged 17/08/2021
FLUID DEPTHS AND DRILLING PROGRESS (m) VS- Very strong UW - Unweathered L d SK McMillan
i i i i S-St SW - Slightly weathered ogge:
Date Time Drilled Depth Casing Depth Fluid Depth MS_Mggr;gately srong MWEM;%ergtgiaw:aﬁmd jele] Started
W - Weak HW - Highly weathered
VW Vory weak CW - Completoly weatherea | CP€Cked  GP 16/08/2021
EW - Extremely weak .
rremely wed Finished
Remarks 17/08/2021
Hole backfilled with 0.0 to 0.2m: Cold mix asphalt, 0.2 to 2.0m: T
Gravel, 2.0 to 24.0m: Grout. Drill Rig
N119
Hand Held Shear Vane ggorg(;?\}al /\Z/ertllca:jsvurx(_ey Pgtutms:zl\(l)ngZOOO / Mount Eden Core Boxes 8
DR2272: 19mm blade: Correction Factor = 1.572 ew zealan ertical Datum
vane shear strength per NZGS guideline Page 3 of 7

17/11/2021




2021 EB DRILLHOLE LOG 2021-11-17 SBS MASTER.GPJ BASE.GDT 17/11/21

E\ PHOTOGRAPHIC LOG OF DRILLHOLE
\_D Eastern Busway Project Eastern Busway E)%INEI'IFICATION DH203
Location  Opposite 10 Seven Oaks Drive
AZCOM :&z:;e:hs’mn ﬁuwlﬁ O
- KOI-UOQQN b: B Box No. " 1
a.-_ao... 7 cale mm 200 --_-m__-_f:_- I'I'I'I'If__ |
Box: 1 of 8 - Depth: 00.00m to 04.50m of 24.00m
Date Drilled 16/08/2021 to 17/08/2021 - Date Photographed: 16/08/2021
= e =
_. ‘e . Project No. Borehole | 15
A=CO Project Name * € agherny ﬁqua.\.h Da:m |
2% . - I.n:.-]ot?u‘ed bs.*_ SK - Box No. 2‘” v
SELEEENE o o o o SRS _
Box: 2 of 8 - Depth: 04.50m to 07.70m of 24.00m
Date Drilled 16/08/2021 to 17/08/2021 - Date Photographed: 16/08/2021
Page 4 of 7




2021 EB DRILLHOLE LOG 2021-11-17 SBS MASTER.GPJ BASE.GDT 17/11/21

E\ PHOTOGRAPHIC LOG OF DRILLHOLE
\D Eastern Busway Project Eastern Busway E)%INEI'IFICATION DH203
Location  Opposite 10 Seven Oaks Drive
- | =
\ |
o — - : Prwec[ No.: Bore o No. zo R
A=COM Project Name - € aghern emaa Da;er:mlb 3‘2\
Logged by : S, Box No:
0 50 100 Scale: mm 200
N N | HTTTN" s mm =
Box: 3 of 8 - Depth: 07.70m to 10.80m of 24.00m
Date Drilled 16/08/2021 to 17/08/2021 - Date Photographed: 16/08/2021
ASCOM ~ roewe a— 208
Project Name - € aglee 5‘-‘Wa~aDale : Iq” 2‘
d £0 1:":‘:]009‘1 DYSK . Box No ﬁ,
EEEEN .'I'I‘I"'. ., - T
Box: 4 of 8 - Depth: 10.80m to 13.25m of 24.00m
Date Drilled 16/08/2021 to 17/08/2021 - Date Photographed: 17/08/2021
Page 5 of 7




2021 EB DRILLHOLE LOG 2021-11-17 SBS MASTER.GPJ BASE.GDT 17/11/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway : HOLE DH203

Project Eastern Busway IDENTIFICATION

Location  Opposite 10 Seven Oaks Drive

q -COM Project No. : . Borehole ND
Project Name : € askern Busiogy, bae
Logged by : B, nﬁ:x an 15 \

0 50 100 Scale: mm 200
EEEEN

Box: 5 of 8 - Depth: 13.25m to 16.05m of 24.00m

Date Drilled 16/08/2021 to 17/08/2021 - Date Photographed: 17/08/2021

i; Borehole No 50
ame € agher Sumauuw H’! 8(27\

g0 )'?U'., ths

Box 6 of 8 - Depth: 16.05m to 18.65m of 24.00m
Date Drilled 16/08/2021 to 17/08/2021 - Date Photographed: 17/08/2021

Page 6 of 7




2021 EB DRILLHOLE LOG 2021-11-17 SBS MASTER.GPJ BASE.GDT 17/11/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway : HOLE DH203

Project Eastern Busway IDENTIFICATION

Location  Opposite 10 Seven Oaks Drive

et s

Project No. Borehol |9 N°
Project Name * € agver n Gumaﬁoae l ‘
Log‘1e by SK.. Box No

Box 7 of 8 - Depth: 18.65m to 21.65m of 24 OOm
Date Drilled 16/08/2021 to 17/08/2021 - Date Photographed: 17/08/2021

AZCOM s oeo NS Boreio
Project Name  E askern B ?
Logged by : S, '-!%anum '18{’{ ‘

| III.I."H".-_-_

Box: 8 of 8 - Depth: 21.65m to 24.00m of 24.00m
Date Drilled 16/08/2021 to 17/08/2021 - Date Photographed: 17/08/2021

Page 7 of 7




2021 EB KEY SHEET 210922 1700 MILL RD MASTER.GPJ BASE.GDT 22/09/21

TERMINOLOGY AND SYMBOLS

Drilling / Investigation Methods

CFHSA - Continuous Flight Hollow Stem Auger.
CFSSA - Continuous Flight Solid Stem Auger.
DC - Dynamic Coring (eg Terrier Rig).
DCP - Dynamic Cone Penetrometer.

HA - Hand Auger.

HQ3 - HQ Triple Tube.

HQWL - HQ Wire Line.

HWOB - Heavy Weight Open Barrel.

NQ3 - NQ Triple Tube.

NQWL - NQ Wire Line.

OB - 100mm diameter Open Barrel.
OB70 - 70mm diameter Open Barrel.

PERC - Percussion.

PS - Piston Sample.

PQ3 - PQ Triple Tube.

PQWL - PQ Wire Line.

RC - Reverse Circulation.

RCDHH - Reverse Circulation Down Hole Hammer.
SPT - Standard Penetration Test.

SPERC - Sonic Percussion.

PT - Push Tube Sample

VAC EX - Vacuum Excavation.

WASH - Wash Dirilling.

Installation & Backfill

Groundwater Records

@ Eastern Busway

Test Results

SPT "N" value; uncorrected blow count for 300 mm penetration
#/# /| #/#/#/ # blows per 75 mm penetration

ss - Standard Penetration Test - split spoon

sc - Standard Penetrattion Test - solid cone (no sample recovery)
SUOW - Sunk Under Own Weight

Vane Shear Strength Tests

# / # Vane shear strength test results given as peak / remoulded shear strengths
(kPa). Test as per NZGS Guideline, 2001.

f = Vane test performed on core recovered prior to extrusion from core barrel.
= Vane test performed on excavated material of suitable size.

UTP - Unable to penetrate.

Unit/Geological Boundary Lines

Known

Inferred/Unknown

Samples

Standpipe

D:I:l Grout ﬁgﬁ

20
Water Level (During Drilling) Z PT

- Thin Wall Push Sample
PS - Piston Sample

. R, Water Inflow/Seep U - Undisturbed
Slotted Standpipe @ Cement M I>— D - Disturbed (Core)
. : Water Outflow <] B - Disturbed (Pit)
Collapse/Cuttings Gravel Pack Filt
/Spoil ravel Fack Filter Complete Water Loss |
Bentonite Sand Pack Filter Regain Circulation > . Fuidlevel
\2.0 measurement

o during drilling

Inclinometer Gravel Backfill

Rock Descriptions

Relative Strength Weathering
USC (MPa)
ES - Extremely strong > 250 UW - Unweathered
VS - Very Strong 100 - 250 SW - Slightly Weathered
S - Strong 50 - 100 MW - Moderately Weathered
MS - Moderately Strong 20 - 50 HW - Highly Weathered
W - Weak 5-20 CW - Completely Weathered
VW - Very Weak 1-5

EW - Extremely Weak <1

Rock Defect Abbreviations

Defect Type Infill Thickness

Infill Material

Soil Descriptions

Consistenc Relative Densi
Cohesive Soils Non-cohesive soils

Su (kPa) SPT "N" Value
Very Soft <12 (uncorrected)
Soft 12-25 Very Loose <4
Firm 25-50 Loose 4-10
Stiff 50 - 100 Medium Dense 10 - 30
Very Stiff 100 - 200 Dense 30-50
Hard 200 - 500 Very Dense > 50

Graphic Log (typical symbols)

Peat % Mudstone

BP = Bedding Plane Defect Sn = Stained Calc = Calcareous

CZ = Crush Zone Vn = Veneer (<0.5mm) Cb = Carbonaceous

DB = Drilling Break Cg = Coating Cc = Calcite Clay g Siltstone
FZ = Fracture Zone P = Partially infilled Cl = Clay

HJ = Healed Joint C = Completely Infilled

Fe = Iron Oxide

Silt . Sandstone

J = Joint Mn = Manganese -
SZ = Shear Zone Infill Colour NF = No Infill Sand M Basalt
Ve = Vein bl = Blue Py = Pyrite
bn = Brown Qtz = Quartz
Defect Aperture bk = Black S = Sand Gravel / Cobbles |E No recovery
T = Tight (Nil) gn = Green Slt = Silt
VN = Very Narrow (>0-2mm) gy = Grey Welded Tuff
N = Narrow (2-6mm) or = Orange
MN = Moderately Narrow (6-20mm)  pk = Pink
MW = Moderately Wide (20-60mm) rd = Red C M
W = Wide (60-200mm) wh = White
VW = Very Wide (>200mm) ye = Yellow ore easu rements

Defect Roughness
PI = Planar

St = Stepped

Ud = Undulating
Ro = Rough

Sm = Smooth

Slk = Slickensided
\\ = Parallel

TCR - Total Core Recovery
RQD - Rock Quality Designation

Po = Polished

Soil and rock descriptions generally as in "Guidelines for the Field Description of Soil and
Rock for Engineering Purposes" by the NZ Geotechnical Society Inc, December 2005.




@7) EasternBusway ~ LOG OF DRILLHOLE ~ [woe DH204_P

IDENTIFICATION

Co-ordinates 409410.83mE  796033.07mN
. Orientation -90°  Elevation 8.14m
PrOJeCt Eastern Busway Location SEART, Ti Rakau Dr Intersection
Project number 60644113

Client Auckland Transport

Feature MSE Wall/Abutment piles

2021 EB DRILLHOLE LOG 2021-12-21 SBS MASTER.GPJ BASE.GDT 21/12/21

° SOIL PROPERTIES S
GEOLOGICAL _8 [ 5 oc g’ 8’ Eﬁ @ Subordinate MAJOR minor; colour, structure. Strength, moisture condition, :@
DESCRIPTION TestRecords | 821 2 |25 |55| < " 58| Tacton doscripton minor rachon desanpton. addtiona, sucuree, sadtionsl| @
Weathering, Colour, Fabric, ROCK NAME. S 3 © g o< Q = TCR g_g g information, etc 1S
Strength, Discontinuities, Lithological Features E’E ® s |X® 8 Q [RQD] n 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = § 5 X om é’ © o DEFECT DESCRIPTION @
Vane/ N Values 5 [&] O] (A’) cgrgm) (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, £
SPT 0-50 "l”l""“(’ w§§§ %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
0.0m: TOPSOIL. 1T [TTTTTTTITTITE e :%Eﬁ:j ITTTT 0.0m: CLAY with some rootlets; dark brown. Very
— . — g2 | 1111 (ERERRNR A - I'1'1'] R stiff, moist, high plasticity. o
| 0.25m: FILL comprising clay 1111 ek 1111 - - - - /
i | and gravel. 121/61 = 0.25m: CLAY with some fine to medium gravel and
- — [0 FEEPEEETET C I'1'11 ' trace rootlets; dark brown mottled orange. Very stiff,
0.6m: ALLUVIUM comprising | 126i64 | | | | | | HA [I[T{IITI|ITIE 100 || |11 {|moist, high plasticity. Gravel is basalt.
clay, silt, organic clay and 111 e e 1111 0.3 to 0.6m: Trace fine gravel. Light brown mottled
sandy silt. 109/58 RN Ol - 1 M1 orange. Iron oxide bands.
13250 | | | | | e E 1111 0.6m: CLAY with some rootlets; light grey mottled
14847 | 1) ] | b e 111 orange. Very stiff, moist, high plasticity.
0?51 | L1 b - L 1.2 to 1.6m: Some silt and minor fine sand.
222 | st L B 100 111711 1.6m: Silty CLAY with trace indistinct organics; light |, .|
N=7 P L grey mottled orange and flecked black. Stiff, moist, ¥
LT
111 ARERERRRERE] E 1111 2.2 to 2.6m: White mottled yellow flecked black.
PO RS = 100 (1111
I FEEPEETT T E ['111] 2.6m: Sitty fine to coarse SAND; light yellowish
[T [T E I'111| white. Tightly packed, moist. Sand is pumiceous.
s ol L1 LT E 3 1 5.0m: 114mm ciametor. HWT casin o 3.0m deoth
12,2, | L1 i E 1 .0m: mm diameter, casing to 3.0m depth.
221 Y SPT C 100 - - - — .4
N=7 | 111 it b e 1] 3.2m: Organic CLAY with some silt; dark brown. iva
| L1 Ol e [ Stiff, moist, high plasticity. Organics are indistinct. -
1111 fretrrn b C 1111 3.5m: Silty CLAY with minor indistinct organics and
(1] (e [ trace fine micaceous sand; dark grey speckled
L HQ3 milintime 4 100 1 black. Firm, moist, high plasticity.
I 11 (AN RRRRNRAR R 111
I 11 NNRRRRNRRRE N 111
o smns (N (ERERRNREEEES 1111 4.5 to 5.55m: Trace indistinct organics.
= PR LT T E 100 | 111
® I 11 LT E 5 = 111
2 I 11 or (ANRRRRNRNR RN, = 100 111
o L1 FEEPETEE T C f_-—’:—_€ 111 5.25 to 5.55m: Minor fine micaceous sand.
<Z( [T TR E ___T_.(_ 111 5.5 to 6.0m: High water loss.
x [ 111 Has [T E 2 100 I'I'1'l] 5.55m: Fine sandy SILT with some clay and trace
< [T (ANRRRRNRNR RN, F ¥ e | 111 indistinct organics; dark grey. Soft, moist, low
2 o 11111 LT 6 e I111] plasticity. Sand is micaceous.
0,1,0, 1111 e e == 1111 5.65 to 5.75m: Silty SAND. Loosely packed, moist,
00,1 D11 SPT il |||: =1 100 L dilatant. [
N L1011 thern C M1 6.1m: Silty CLAY with trace fine micaceous sand
- and indistinct organics; grey speckled black. Stiff,
NER LT E L] moist, high plasticty.
I 11 Has FEEPEEEEfr T E 100 111
I 11 FE e 7 111
I 11 (ANRRARERAR R 111
serz | 111 (ANRRRRNRARRNS 111
TR LT E 11
1A AL sPT (L[ 100 (1111
NS IIIIIIIIII-_8 111
I 11 (ANRRRRNRNRRE 111
I 11 (ANRRRRNRNRRE 111
RERR S Innn= 100 [1111
I 11 FEEPEEEE T 111
I 11 (ANRRRRERNRRE 111
I 11 (ANRRRRNRNRRE 111 - Fi
47/12 — 9 8.9 t0 9.2m: Firm.
I 11 (ANRRRRERNR R 111
I 11 FEEPEEE T [111] 9.2t09.8m: Soft.
T maa [ THEPTEEE[ T 100 | 1111
I 11 (AR RRRNRNR R 111
I 11 (ANRRRRERNR RS 111
L1l Lol LIl
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Driller
Date logged 8/10/2021
FLUID_ DEPTHS AND DRILLING P_ROGRESS (m) Vg_\s,erystmng gw,gnweame,ed Loaaed Gs McMillan
- st W - Slightly weathered
Date Time Drilled Depth Casmg Depth Fluid Depth MS-M(r)?ir;?ately strong MW»M_L)gdergt‘g’I?/aweeartehered 99 Started
06/10/2021 16:40 15.45 3.0 34 VW Viry weak CW - Compielaly weanered | Checked  GP 6/10/2021
07/10/2021 08:25 15.45 3.0 1.95 EW - Extremely weak Finished
07/10/2021 16:20 25.50 3.0 2.15 R K
08/10/2021 08:30 25.50 3.0 3.3 emarks 8/10/2021
08/10/2021 13:40 25.50 0.0 0.4 50 mm standpipe piezometer installed upon completion. Drill Ri
rill Rig
Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden N118
2000 / New Zealand Vertical Datum 2016
Hand Held Shear Vane Core Boxes 11
GEOVANE1179: 19mm blade: Cal. 10/21: Correction Factor = 1.478
vane shear strength per NZGS guideline Page 1 of 10

21/12/2021



2021 EB DRILLHOLE LOG 2021-12-21 SBS MASTER.GPJ BASE.GDT 21/12/21

@ Eastern Busway

Client Auckland Transport
Project Eastern Busway

Project number 60644113

LOG OF DRILLHOLE

IDENTIFICATION DH204_P

Co-ordinates 409410.83mE ~ 796033.07mN
Orientation -90°  Elevation 8.14m
Location SEART, Ti Rakau Dr Intersection

Feature MSE Wall/Abutment piles

c
T | e o SOIL PROPERTIES S
GEOLOGICAL _8 e| 3 oc g’ 8’ r:onﬁ %) Subordinate MAJOR minor; colour, structure. Strength, moisture condition, ‘(6
=5 B £ £ S ding, bedding, plasticity, sensitivity, major fraction description, subordinat €
DESCRIPTION TestRecords | 2| 8 | 2B (55| < 2 S58|  Taction descripton. minor iracion desipton. addfiona atuctures, additonsl|
Weathering, Colour, Fabric, ROCK NAME. 1S |85 |es| @ = TCR |82 8| information, etc €
Strength, Discontinuities, Lithological Features g’g‘ s |X® 8 Q [RQD] n 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = § g X om é’ © o DEFECT DESCRIPTION @
Vane/ N Values 5 O V] ( °) cgrgm) (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, £
" z 8830 Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.
SPT 0-50 "l”l""(’ w§§§ %§§ 382 chistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
6T TTTT ITTTTTTTTT I'TTT] 9.8m: Silty CLAY with trace fine micaceous sand and
L) T [ LEELTTLE T E 1100 [ 1111 inldistt_ir}tctorgart\_ics; greyspeckled black. Firm, moist, high
o LI LT T E 1] ]| Plastioly: (continied
100, 1111 eaa| [ LI(ITTTITTE (RN 10.5m: Reamed 122mm PQ3 to 10.5m post drilling
1,11 | | | | SPT | | | | | | | | | | — 100 | | | | for piezometer installation.
MR s 111
-1 10.95 to 13.0m: St
I 11 (ANRRRRNRNR RN 111 ' . S
I 11 (ANRRRRNRNRRNS 111
T ha3 [ THETEEE T 100 |11
I 11 (AR RNRNR RN 111
62015 I 11 FEEEEEEfr e 111
ss IIII FEE{ T =12 111
1o IIII ser [HTT{TTEEfETTE 100 | 1111
7 Pl (ANRRRRNRNR R 111
% -
I 11 FEEEETE T = 111
I 11 (ANRRRRNRARRE- 111
I 11 (ANRRRRNRNRRE 111
LTRSS -1 100 (1] = — - -
111 b e L 13.0m: Silty CLAY; light grey. Firm, moist, moderate L%,
- plasticity. Interbedded with sub-horizontal thinly o o o
62/12 : : : : : : : : : : : : : : - : : : : laminated to thinly bedded, silty fine micaceous ® oo’ ol
s, A C SAND. ..
112, G 0o’
o iz UL spr [T E 100 |11
3 NTATL (R RRRERARRN S 111
o 4 > o o o
€ NN RN I
O] % C 14.05 to 14.48m: Damaged removing from splits. ° o o
< I 11 IIIIIIIII_ 111
o I 11 = 111
z TP HQ3 /] . 57 - - o o o
< 111 AL E I111| 14.48m: PEAT,; dark brownish black. Very stiff, P
S 1111 | I E |111]| moist. Fibrous, highly decomposed wood .o,
fj 1111 | e 15 1111 fragments. No material or water released when b o o
ss % << — : o o o
% - N squeezed. Friable.
sy D Lser [HHHHHIHE 100 |} ]1]]\ 45510 150m Gore Loss: nerpeatwashedout_ _ /| [ =]«
N=8 | (1] S C L 15.0m: CLAY with some silt and trace fine b 0’0’
- micaceous sand and indistinct organics; light grey b %60
L1 FEPEEEE T y speckled black. Very stiff, moist, high plasticity. Le.°.°
(N ERERERRRRE C 111 15.0 to 15.3m: Light brownish grey. o o ol
PR3 [T T T =16 100 {111
I 11 FEPTEEETTTE 111
I 11 (ARRRRERAR R 111
183/28 -
) IIII FEPEEEEf T = 111
555 L1 [ser ALHITHTTTTTE o7 |11 O
N=7 | Il FEPEEEE T E 111 16.8 to 16.95m: Core Loss: Unknown. b 0’0
I 11 FE e 17 111
b o o
1] LR L1
I 11 (ANRRRRNRARRNS 111
HQ3 — 100
RN LT E il [t
RN IS il
aanz 111 PEEEEEEE L P ITT1™47 g5m: CLAY with some sitt and trace fine oo ”
0,0,0, I FEEETTE LT C [111] micaceous sand; light grey. Firm, moist, high b 00
oot | LI SPTALIET T E 100 [1111| plasticity.
I AR AL 111
_ b o o
-] I 11 FELLT T [ 187m: J,35UdR0
18.7m: Highly weathered, L1 I - ['111]"18.7m: Silty fine to coarse SAND with minor b°e®s®
grey, fine to coarse [0 Il T 19 76 || 111] organics; light grey speckled black. Dense, moist. L°.°.°
SANDSTONE. Extremely 1111 1 - I11l| Sandincludes pink and grey siltstone clasts. L°.%.°
weak. 111 nl L 1111 18.74 to 19.0m: Sub-horizontal carbonaceous o o o
UTP - laminations. P06’
X ss 4 | | — | | | | 19.25 to 19.5m: Core Loss: Infer weak material washed b o o
19.5 to 19.91m: Fine 29,17, I C 111 away. PR
SANDSTONE. 16,13,4 C - P oo’
for 1 - 1111 19.5 to 21.0m: Added drilling mud to help water L°e°,°
35mm 11 11 L1l Teturn. o o o
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING i
P Y! Y Driller
Date logged 8/10/2021 )
FLUID DEPTHS AND DRILLING PROGRESS (m) VS - Very strong UW - Unweathered L q Gs McMillan
i i i i S - Strong SW - Slightly weathered ogge
Date Time Drilled Depth Casing Depth Fluid Depth Mo Mocataly strong | MW - Mo o jele] Started
W - Weak HW - Highly weathered
VW - Very weak CW - Completely weathered Checked GP 6/10/2021
EW - Extremely weak Finished
Remarks 8/10/2021
50 mm standpipe piezometer installed upon completion. I
Drill Rig
Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden N118
Hand Held Shear Vane 2000 / New Zealand Vertical Datum 2016 Core Boxes 11
GEOVANE1179: 19mm blade: Cal. 10/21: Correction Factor = 1.478
vane shear strength per NZGS guideline Page 2 of 10

21/12/2021



2021 EB DRILLHOLE LOG 2021-12-21 SBS MASTER.GPJ BASE.GDT 21/12/21

IDENTIFICATION

@7) EasternBusway ~ LOG OF DRILLHOLE ~ [woe DH204_P

Client Auckland Transport
Project Eastern Busway
Project number 60644113

Co-ordinates 409410.83mE ~ 796033.07mN
Orientation -90°  Elevation 8.14m
Location SEART, Ti Rakau Dr Intersection

Feature MSE Wall/Abutment piles

c
T | e o SOIL PROPERTIES S
GEOLOGICAL _8 el 3 °c g’ 8’ r:C’”R 7 Subordinate MAJOR minor; colour, structure. Strength, moisture condition, ®
=% » £ s €35 ding, bedding, plasticity, sensitivity, major fraction description, subordinat <
DESCRIPTION TestRecords | 2| 8 | 2B (55| < 2 S58|  Taction descripton. minor iracion desipton. addfiona atuctures, additonsl|
Weathering, Colour, Fabric, ROCK NAME. lo |85 |as| o £ |TCR [§2 8| information, etc £
Strength, Discontinuities, Lithological Features g’%‘ =l © g 04 ‘5 8 Q [RQD] t% 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = § g X om é’ © o DEFECT DESCRIPTION @
Vane/ N Values 5 O V] ( °) 8(;2)0 (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, £
SPT 0-50 "l”l""“(’ w§§§ %%% 3232 Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.) .
19.91m: Slightly weathered, NSO TTT T [T IME [TT1 19.91 to 20.8m: Extremely closely to closely spaced, o o o
grey fine SANDSTONE. Very 1111 111 Ic 1111 gently inclined and sub-vertical joints and drilling
. N reaks. Recovered as fragments, 20mm to 100mm.
weak. (continued) : : : : HQ3 : : : : : C 100 : : : : 20.04 16 20.31m: J, 5°, Ud, Ro, 3 no. at 20.04, 201 &
- [41] 20.31m.
20.64m: Slightly weathered, 1111 111 11 E 1111 20710 20.77m: J, 85°, C
grey, fine to coarse w 111 - 111
SANDSTONE. Very weak. 1535 SPT || IE 9% ||| 21.1410 21.33m: J, 45°, Ud, Ro o%e e
With subangular fine to for 111 111 IE 1111 21.14 to 21.35m: Core damaged by drilling, closely o o o
medium gravel sized clasts, 60mm C spaced sub-horizontal and sub-vertical breaks.
dark grey, brown, pink and Nso ||| [ e y 21.55m: J, 5°, Ud, Ro
orange clasts 110 111 N 1111 215 to 22.13m: Core broken by extremely closely to
. r closely spaced, gently inclined and sub-vertical
20.95m: Slightly weathered, FLLT | Has il I 94 1111 defocts, 9T
grey, fine to coarse [0 Il - 371 {1111 21.85t0 22m: J, 75°, Ud, Ro
SANDSTONE. Very weak. [T [11 I [T 22.07m: J, 5°, Ud, Ro
With a trace of dark grey fine 1111 111 e 1111
gravel size clasts. Moderately PO I 1= 1111
thickly bedded. 6,44 W/%////é 4 | | | | I~ 71 | | | |
for _
65mm I 11 11 I[E 111
23.0 to 24.0m: Moderately thin, l l l l l l l l l C l l l l
sub-horizontal beds of coarse [T [11 Il C 1111
gravel SILTSTONE clasts NERRA N I E 99 11111
(<50mm). Grey and pink. 23.00 — [99]
{0 23.08m, 23.16 1o 23.17m, Lo I HE L 23.22m: J,0%, Ud, Ro
23.44 to 23.50m, 23.80 to [0 I I 111 23.48m: HJ,5°
- 24.00m. 1111 111 1+ 1111 23.64m: J, 5°,Ud, Ro
O| 240t 2595m: Thickly bedded. | 1430 [P SPT | | | IE 95 {1111 y )
|<—( for | | | | | | | | | ~ | | | | gg.}gto 25.5m: Drilling breaks, 0°, 24.18, 24.31 &
301 N .18m.
2 Neso | 11 1 i L
) I 11 11 I 111
[T 11| has [T IE o7 |11l
(2]
> I 11 11 I 71 | 1111
& I 11 11 IE 111
B [T [11 I+ 111 25.21m: HJ, 10°, N, C, Cc
S 11 111 1= 1111 25.24m: HJ, 10°, VN, C, Cc
© : : : : : : : | : u : : : : 259510 26.23m: J, 5°, 3 No.
9] . C 25.85 to 26.34m: Extremely to very closely spaced,
ﬁ 25.8m: MPderateW weathered 1111 111 | = 1111 gently to moderately inclined joints and drill breaks.
grey maitrix supported [ 111 ] = [ Recovered as coarse angular gravel and fragments
CONGLOMERATE. Very HQ3 C 100 (<80mm).
weak. Clasts subrounded fine [0 Il I [80] 111 26.11m: HJ, 10°
to coarse gravel, grey, pink 111 111 I 1111 26.1 to 26.29m: Drilling breaks, 0° at 26.12, 26.17,
and white. Matrix fine to 1111 11 I E 1111 26.20 & 26.29m.
comsesand.____ L e T B3R SR o v
: ;n t'g y weathered, N 27.0 to 28.5m: Drilling breaks, 0° at 27.35, 27.60
%f?ﬂbg-? OON(I:EOE{;SGB " [0 11 IE 111 and 27.63m.
) , Very weak: I 11 11 IE 111
With atr_ace of dark grey fine RN I = [ 27.4m: HJ, 0°, VN, C, Cc
gravel sized clasts. Thickly C
bedded. [T 11| Has [T e 100 [1111
[0 Il It @3] | 1111 27.8m: J, 20°, Ud, Ro
1111 111 1 — 1111 28.15 to 28.35m: Extremely to closely spaced, gently
- inclined joints at 28.15, 28.25, 28.33 & 28.35m.
I 11 11 IE 111 e
28.35t0 28.9m: Gently inclined (N 11 I __ (RN 28.37 t0 28.39m: HJ, 10°, Ud, Ro, 2 No.
moderately thickly bedded. L1 L1 e 1T 28,55 t0 28.85m: J, 20°, Ud, Ro, 2 No.
[0 [11 IE [111 28,65 to 29m: J, 20°, Ud, Ro, P, Cc, 2 No.
28.9m: Slightly weathered LI Il e FHHTE 200110 20.47m: Hy, 207, C, Co, 8 No.
grey fine to coarse [T [11 I [T 29.26 t0 29.32m: J, 10°, Ud, Ro, 2 No.
SANDSTONE with some l l l l Ha3 l l l l l C 15?10 l l l l 22-8355:;)ggggméxﬂ;e?r?;yﬂj'cizvery’;lool-'noderately
SUbang.L”ar fine gravel size L1 [ = (81] y widely, gel-wtly-to moderately inclined joints and
clasts, |.|gh.t and dark grey. RN 111 1c 1111 healed joints. Drilling breaks, 0° at 29.79, 29.82 & RN
ngtly inclined moderately 111 11 I F 1111 29485'm. 5 SR
thickly bedded. L1l 111 - : 1111 29.8m: HJ, 0°, C, Cc, 4 No. b o o
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Driller
Date logged 8/10/2021 )
FLUID DEPTHS AND DRILLING PROGRESS (m) VS - Very strong UW - Unweathered N ’ Gs McMillan
i i i i S - Strong SW - Slightly weathered ogge
Date Time Drilled Depth Casing Depth Fluid Depth Mo Mocataly strong | MW - Mo o jele] Started
W - Weak HW - Highly weathered
VW - Very weak CW - Completely weathered Checked GP 6/10/2021
EW - Extremely weak -
Finished
Remarks 8/10/2021
50 mm standpipe piezometer installed upon completion. I
Drill Rig
Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden N118
Hand Held Shear Vane 2000 / New Zealand Vertical Datum 2016 Core Boxes 11
GEOVANE1179: 19mm blade: Cal. 10/21: Correction Factor = 1.478
vane shear strength per NZGS guideline Page 3 of 10

21/12/2021




2021 EB DRILLHOLE LOG 2021-12-21 SBS MASTER.GPJ BASE.GDT 21/12/21

A7) EastemBusway ~ LOG OF DRILLHOLE  [r

DH204_P

IDENTIFICATION

Co-ordinates 409410.83mE ~ 796033.07mN

Client Auckland Transport
. Orientation -90°  Elevation 8.14m
PrOJeCt Eastern Busway Location SEART, Ti Rakau Dr Intersection
PrOJeCt number 60644113 Feature MSE Wall/Abutment piles
c
o
GEOLOGICAL Eg 5 - g’ 8’ Eﬁﬂ gjboqudha!eahﬁgIEWEORU-(I:;IIOEI_J(,S_struc(u_re. Stre_ngth, moi_su:lre conditio_n, E
DESCRIPTION Test Records | 3 & 2 2*@ x5| < > E58 | facion doscripton. minor rection deecrpion. adariona stuctures, adeionel| 8
Weathering, Colour, Fabric, ROCK NAME. sl 8 o F|os [} c TCR S g information, etc 1S
o B e iy e F e 289 & 518 a & [RQD]® DEEECT DESCRIPTION E
. : g : Shear  SPT =8| 5 = & | (%) | mm - ! - 2
Vane/ N Values a O co (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, -
SPT 0-50 "l”l""“(’ w§§§ %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
< PRz SE oAA AT [ s o L N R PN
for [0 [T E 111 )
smm || | ] | LEE| T E [1]]| DH204 P terminated at 30.13m
N>50 — Depth Criteria Achieved
[0 RRRRRERAR NS 111
i i
TR o E2 1]
[0 [T 111
[0 TR E 111
[0 [T E 111
[0 FEEEEEEfr e 111
[0 R =32 111
[0 [T EEEEfT T E [T
[0 [T E 111
[0 FEEEETE T = 111
[0 RRRRRERARNNES 111
[0 [T EEEEfT T E [T
[0 [T =33 111
[0 FEEPEEEE T 111
[0 [T E 111
[0 R e 111
A i
[0 L34 111
[0 [T E 111
[0 FEEEEEEfT T 111
[0 [T 111
Al i
1] L g 1]
[0 [T EEEEfE T 111
[0 [T = 111
[0 [T E 111
[0 (ANRRRRNRNR RN, 111
[0 [T =36 111
[0 [T EEEEfT T E 111
[0 [T E 111
[0 FEE{EEEEfr = 111
[0 [T 111
[0 [T EEEEfT T E 111
[0 FEEfEETT T 37 111
[0 (ANRRARERAR R 111
[0 [ EEEEf T 111
[0 [T E 111
A i
NN LT3 11
[0 [T E [T
[0 FEEEEEEf T 111
[0 FEEPEEEE T 111
A i
11 | 1
[0 FEEPEEE T 111
[0 [T = 111
[0 [T E 111
[0 [T 111
| | Ll Lt
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Driller
Date logged 8/10/2021
FLUID DEPTHS AND DRILLING PROGRESS (m) VS - Very strong UW - Unweathered L g Gs McMillan
Date Time Drilled Depth Casing Depth Fluid Depth Mg_“sﬂtggr;gately srong aw»ag%fglrétgiaw:aﬁi o ogge Started
VWV - Very weak CW - Compielaly weanered | Checked  GP 6/10/2021
EW - Extremely weak -
Finished
Remarks 8/10/2021
50 mm standpipe piezometer installed upon completion. Drill Rig
Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden N118
Hand Held Shear Vane 2000 / New Zealand Vertical Datum 2016 Core Boxes 11
GEOVANE1179: 19mm blade: Cal. 10/21: Correction Factor = 1.478
vane shear strength per NZGS guideline Page 4 of 10

21/12/2021




2021 EB DRILLHOLE LOG 2021-10-07 GS FIELD FILE (DH'S).GPJ BASE.GDT 08/10/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway HOLE

Project Eastern Busway IDENTIFICATION

DH204_P

Location SEART, Ti Rakau Dr Intersection

i iy mEmmcCETEE B W
AZCOM Project No. : 6064413 Borehole No. : €821 - DN204._p [ SERAH
Project Name : Easdern Busway Date : 6/10/2| -
Logged by : Box No. : |
N Scale: mm 200

50 100
HEEE T T oo ===

s o S i ke

Box: 1 of 11 - Depth: 00.00m to 01.50m of 30.13m
Date Drilled 6/10/2021 to 8/10/2021

T — — = mmmrmw mw ey rEV AR . = MEFEYVEIED TR
A=COM Project No. : 60644113 Borehole No. : EB21 -DN20#..P [l RsHEAHEHIA
Project Mame : fastern Busway Date: gf1o/2f

Logged by : Box No.: 2
100 Scale: mm 200

0 50
HEEEEEFNYTTT" = ===

e N AT [

Box: 2 of 11 - Depth: 01.50m to 04.25m of 30.13m
Date Drilled 6/10/2021 to 8/10/2021

Page 5

of

10




2021 EB DRILLHOLE LOG 2021-10-07 GS FIELD FILE (DH'S).GPJ BASE.GDT 08/10/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway . HOLE DH204 P

Project Eastern Busway IDENTIFICATION

Location SEART, Ti Rakau Dr Intersection

A:‘COM Project No. : 6064413 Borehole No. - EB LI DH2O4_P hss kdbauc;r}'m'mli:a::n'n
Project Name : Eastern Busway Date : §/to el
b ~ Logged by : S Box No.: 3
e 100 Scale: mm 200

0 50
EEHEEE FFTT T o= = ==

Box: 3 of 11 - Depth: 04.25m to 07.50m of 30.13m
Date Drilled 6/10/2021 to 8/10/2021

AECOM Project No. : 60644113 Borehole No. - EB21 - pH20%_D ki
Project Name : Easdern Busway Date : &fto(2( L
= Loggedby: Grs Box No.: ¢
0 50 100 Scale: mm 200 . L)
EEEEE e === _ -

Box: 4 of 11 - Depth: 07.50m to 10.65m of 30.13m
Date Drilled 6/10/2021 to 8/10/2021

Page 6

of

10




PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway HOLE DH204 P

Project Eastern Busway IDENTIFICATION

Location SEART, Ti Rakau Dr Intersection

B L e LT N TR T S L] - CLETRE R T  TH ]
A=COM Project No. : 606444113 Borehole No. : EB 21 DN2o¢_p [
Project Name : Fastern %\n-my Date : §/to(2f
) Logged by : Ges BoxNo.: §
0 S0 100 Scale: mm 200 5
EEEEE T T . - === -
= == ey s e =y - i e %4 —

= = — ——

Box: 5 of 11 - Depth: 10.65m to 13.50m of 30.13m
Date Drilled 6/10/2021 to 8/10/2021

2021 EB DRILLHOLE LOG 2021-10-07 GS FIELD FILE (DH'S).GPJ BASE.GDT 08/10/21

- — P ———— mEEIrEYVER W) LY |
A=COM Project No. : 6064Y4/3 Borehole No. : €824 _ pHzay_p
Project Name : Fastern %vway Date : ol
h Logged by : G5 Box No.: §
.53-' 100 Scale: mm 200

0
HE

|

SPT® \b.sch
L2 2,28
NI

Box: 6 of 11 - Depth: 13.50m to 16.75m of 30.13m
Date Drilled 6/10/2021 to 8/10/2021

Page 7 of 10




PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway HOLE DH204 P

Project Eastern Busway IDENTIFICATION

Location SEART, Ti Rakau Dr Intersection

— = === == - —---—E“A&-..I-----.

A:COM Project No, : 6051"‘"”3 Borehole No. ; tw-m'_P ;OD.A | ml RN

Project Name : Eastern Buswn Date :
: Y e Hof1y
Logged by : G5 Box No. - 3 s --

Scale: mm 200

Box: 7 of 11 - Depth: 16.75m to 19.91m of 30.13m
Date Drilled 6/10/2021 to 8/10/2021

2021 EB DRILLHOLE LOG 2021-10-07 GS FIELD FILE (DH'S).GPJ BASE.GDT 08/10/21

= - R e T =
A'-'COM Project No. : 6064413 Borehole No. : €82 . pHza¢_p (b Colar Cantrol Paiches e
Project Name : Fostern Busway Date : 3102y
. = Logged by : G5 Box No. : §

100 Scale: mm 200

0 50
HEEEE M-I o= == m-
1Y -

Box: 8 of 11 - Depth: 19.91m to 22.64m of 30.13m
Date Drilled 6/10/2021 to 8/10/2021

Page 8 of 10




PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway HOLE DH204 P

Project Eastern Busway IDENTIFICATION

Location SEART, Ti Rakau Dr Intersection

| P 7 R LB ] I.-_ ‘lul.l”!}u_!‘_‘h WMEEIFEIER WY LY |
n:coM . sProject No. ;" 6064413 Borehole No. qum_P e II - ;
-L_ ; Project Name : Fastern gu,mg Date : 1./”/“ | N |
| R L.ugged by: Ge§ Box No.: 9 i 5
0 50 100 Scale:mm 200 ; & H 1= -

Box: 9 of 11 - Depth: 22.64m to 25.50m of 30.13m
Date Drilled 6/10/2021 to 8/10/2021

2021 EB DRILLHOLE LOG 2021-10-07 GS FIELD FILE (DH'S).GPJ BASE.GDT 08/10/21

A=COM FrojectNo. 1 6064413 Borehole No.: €82 _ oioy_p (VS S soRatl i -
Project Name : Eastern ® Date : ’
) uskay ‘®/io/m 3
(cousrbiton 5 [ | | [N .
0 50 100 Scale: mm 200 = '
L E BN N R . . . o o Eearem—n - "

Box: 10 of 11 - Depth: 25.50m to 28.15m of 30.13m
Date Drilled 6/10/2021 to 8/10/2021

Page 9 of 10




2021 EB DRILLHOLE LOG 2021-10-07 GS FIELD FILE (DH'S).GPJ BASE.GDT 08/10/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway HOLE DH204 P

Project Eastern Busway IDENTIFICATION

Location SEART, Ti Rakau Dr Intersection

Project No. : 606%4))3 g Borehole No. : €82 .. pHz0¢_p bt
Project Name : Eagdern Busway Date : tﬂom
Logged by : &S Box No.: Iy

Box: 11 of 11 - Depth: 28.15m to 30.13m of 30.13m
Date Drilled 6/10/2021 to 8/10/2021

Page 10
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10




2021 EB KEY SHEET 210922 1700 MILL RD MASTER.GPJ BASE.GDT 22/09/21

TERMINOLOGY AND SYMBOLS

Drilling / Investigation Methods

CFHSA - Continuous Flight Hollow Stem Auger.
CFSSA - Continuous Flight Solid Stem Auger.
DC - Dynamic Coring (eg Terrier Rig).
DCP - Dynamic Cone Penetrometer.

HA - Hand Auger.

HQ3 - HQ Triple Tube.

HQWL - HQ Wire Line.

HWOB - Heavy Weight Open Barrel.

NQ3 - NQ Triple Tube.

NQWL - NQ Wire Line.

OB - 100mm diameter Open Barrel.
OB70 - 70mm diameter Open Barrel.

PERC - Percussion.

PS - Piston Sample.

PQ3 - PQ Triple Tube.

PQWL - PQ Wire Line.

RC - Reverse Circulation.

RCDHH - Reverse Circulation Down Hole Hammer.
SPT - Standard Penetration Test.

SPERC - Sonic Percussion.

PT - Push Tube Sample

VAC EX - Vacuum Excavation.

WASH - Wash Dirilling.

Installation & Backfill

Groundwater Records

@ Eastern Busway

Test Results

SPT "N" value; uncorrected blow count for 300 mm penetration
#/# /| #/#/#/ # blows per 75 mm penetration

ss - Standard Penetration Test - split spoon

sc - Standard Penetrattion Test - solid cone (no sample recovery)
SUOW - Sunk Under Own Weight

Vane Shear Strength Tests

# / # Vane shear strength test results given as peak / remoulded shear strengths
(kPa). Test as per NZGS Guideline, 2001.

f = Vane test performed on core recovered prior to extrusion from core barrel.
= Vane test performed on excavated material of suitable size.

UTP - Unable to penetrate.

Unit/Geological Boundary Lines

Known

Inferred/Unknown

Samples

Standpipe

D:I:l Grout ﬁgﬁ

20
Water Level (During Drilling) Z PT

- Thin Wall Push Sample
PS - Piston Sample

. R, Water Inflow/Seep U - Undisturbed
Slotted Standpipe @ Cement M I>— D - Disturbed (Core)
. : Water Outflow <] B - Disturbed (Pit)
Collapse/Cuttings Gravel Pack Filt
/Spoil ravel Fack Filter Complete Water Loss |
Bentonite Sand Pack Filter Regain Circulation > . Fuidlevel
\2.0 measurement

o during drilling

Inclinometer Gravel Backfill

Rock Descriptions

Relative Strength Weathering
USC (MPa)
ES - Extremely strong > 250 UW - Unweathered
VS - Very Strong 100 - 250 SW - Slightly Weathered
S - Strong 50 - 100 MW - Moderately Weathered
MS - Moderately Strong 20 - 50 HW - Highly Weathered
W - Weak 5-20 CW - Completely Weathered
VW - Very Weak 1-5

EW - Extremely Weak <1

Rock Defect Abbreviations

Defect Type Infill Thickness

Infill Material

Soil Descriptions

Consistenc Relative Densi
Cohesive Soils Non-cohesive soils

Su (kPa) SPT "N" Value
Very Soft <12 (uncorrected)
Soft 12-25 Very Loose <4
Firm 25-50 Loose 4-10
Stiff 50 - 100 Medium Dense 10 - 30
Very Stiff 100 - 200 Dense 30-50
Hard 200 - 500 Very Dense > 50

Graphic Log (typical symbols)

Peat % Mudstone

BP = Bedding Plane Defect Sn = Stained Calc = Calcareous

CZ = Crush Zone Vn = Veneer (<0.5mm) Cb = Carbonaceous

DB = Drilling Break Cg = Coating Cc = Calcite Clay g Siltstone
FZ = Fracture Zone P = Partially infilled Cl = Clay

HJ = Healed Joint C = Completely Infilled

Fe = Iron Oxide

Silt . Sandstone

J = Joint Mn = Manganese -
SZ = Shear Zone Infill Colour NF = No Infill Sand M Basalt
Ve = Vein bl = Blue Py = Pyrite
bn = Brown Qtz = Quartz
Defect Aperture bk = Black S = Sand Gravel / Cobbles |E No recovery
T = Tight (Nil) gn = Green Slt = Silt
VN = Very Narrow (>0-2mm) gy = Grey Welded Tuff
N = Narrow (2-6mm) or = Orange
MN = Moderately Narrow (6-20mm)  pk = Pink
MW = Moderately Wide (20-60mm) rd = Red C M
W = Wide (60-200mm) wh = White
VW = Very Wide (>200mm) ye = Yellow ore easu rements

Defect Roughness
PI = Planar

St = Stepped

Ud = Undulating
Ro = Rough

Sm = Smooth

Slk = Slickensided
\\ = Parallel

TCR - Total Core Recovery
RQD - Rock Quality Designation

Po = Polished

Soil and rock descriptions generally as in "Guidelines for the Field Description of Soil and
Rock for Engineering Purposes" by the NZ Geotechnical Society Inc, December 2005.




@ Eastern Busway

Client Auckland Transport
Project Eastern Busway
Project number 60644113

LOG OF DRILLHOLE HOLE DH205 P

IDENTIFICATION

Co-ordinates 409468.12mE  796009.94mN
Orientation -90°  Elevation 7.68m
Location Berm, SEART SB

Feature MSE Abutment Wall

° SOIL PROPERTIES S
GEOLOGICAL _8 [ 5 oc g’ 8’ Eﬁ @ Subordinate MAJOR minor; colour, structure. Strength, moisture condition, :@
DESCRIPTION TestRecords | 2| 8 | 2B (55| < 2 58| Tacton doscripton minor rachon desanpton. addtiona, sucuree, sadtionsl| @
Weathering, Colour, Fabric, ROCK NAME. S 3 © g o< Q = TCR g_g g information, etc 1S
Strength, Discontinuities, Lithological Features E’E ® s |X® 8 Q [RQD] n 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = § 5 X om é’ © o DEFECT DESCRIPTION @
Vane/ N Values 5 [&] O] (A’) cgrgm) (.loims, Beddin_g Seams, S_hatter, Shear and Crush Zgn_e;, Foliation, £
SPT 0-50 "l”l""“(’ g;% %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
0.0m: TOPSOIL. I I I I IH IH IH - RERER HH 0.0m: Sandy SILT; dark brown. Soft, dry, low
0.2m: FILL comprising silty R il E U \plastlmty. : 0sal.
clay, sand and gravel. - 0.2m: Silty CLAY with some fine to coarse sand hv
I 11 FEEEEEEfrT C I} and minor fine to medium subangular gravel; light
L) HA FLEETEEEf T E 100 |1 111| brownand grey. Stiff, moist, high plasticity.
: AR
I 11 (ANRRRRNRNRRNS 111 s
N ANRRRRNRR R 111 V16
002 A | 11 LT E 1] o
222 Y SPT C 100 N
s o111 FEEEEEEfr e 111 o
4 2.1
1.95m: ALLUVIUM : : : : : : : : : : : : : -2 : : : : 1.95m: Fine sandy CLAY with some silt; light grey. [
comprising clay with sand C Stiff, moist, high plasticity.
and silt, organic clay and I 11 I [ e 1111
peat. PO RS = 100 (1111
I FEEPEETT T E ['111] 2.6m: Organic CLAY; black. Stiff, moist, high
our | 1111 s 11| plasticty.
IR LT E 3 1]
1ot gL P fser (LEHTEEEfTTTE 100 | 1111
N=4 A || RERERRRRRE R I111] 3.25m: Fine micaceous sandy CLAY with some silt
111 i - 1111 alndtmi?or organics; bluish grey. Firm, moist, high
TP [THE T 100 |11 | Pastely.
o310 I 11 11 IIIIII—_4 111
T (ANRRRRNRNRRE 111
I a3 [LEF|TTEE|TTTE 100 | 111
I 11 NNRRRRNRRRE N 111
I 11 (ANRRRRNRNRRE 111
P PT LTI T E 100 | 111
I 11 (ANRRRRNRNRR 111
— 5
oto 1T TTL HHTHTTHTTTE 1o | 1111
N PO RNl s LT
3 I 11 (ANRRERNRR R 111
X I 11 (ANRRRRNRNR RN 111
HQ3
S oo [ TUTLLC T 0T
Q ss pl 111 [T = 6 111
000 B 111 FEEPEEEEfr T E 111
< 1,0,1 SPT 100
g N=2 L] (AR RERNR R 111
ff L1l [ FEEEET C ] 111 6.45m: Silty CLAY with minor fine micaceous sand;
FEET fmas [TEEEEETTTEE =1 100 |!I'I'l] bluish grey. Firm, moist, high plasticity.
I 11 FEEPEEEEfr T E 111
s | ||| FE e 7 111
FUUL | pr [TII{TTTI[ITTE 100 | 1111
I 11 (ANRRRRNRARRNS 111
soRlhd T E e 111
0,1,0, ==
o AL LT L sPT{LET{TTITITTE == 100 (111
N2 11 IIIIII-_8 111
I 11 (ANRRRRNRNRRE 111
I 11 (ANRRRRNRNRRE 111
RERR S Innn= 100 [1111
I 11 ANRRRRERNRR S 111
I 11 FEE T E 111
TR E o B sovnan
0,1,0, - . .0m: Stiff.
1,11 SPT C 100
hes g1 (AR RNRNRRN S 111
N=3 C o o
I 11 ANRRRRNR R 111
I 11 (AR RRRNRNR R 111
I 11 (ANRRRRERNR RS 111
L1l Lol LIl PR
or explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING i
F ! jon of symbols and ob. ! key sh Driller
Date logged 25/11/2021
FLUID DEPTHS AND DRILLING PROGRESS (m) VS- Very strong UW - Unweathered Loaged SK McMillan
i i i i S-St SW - Slightly weathered
Date Time Drilled Depth Casing Depth Fluid Depth MS_Mggr;gately strong MWM‘;%eétgiaw:ar;‘emd jele] Started
01/11/2021 15:30 09.45 ; 2.1 VW Viry weak CW - Compielaly weanered | Checked  GP 1/11/2021
02/11/2021 09:30 09.45 - 0.53 EW - Extremely weak Finished
02/11/2021 15:00 19.50 - 1.7 R K
03/11/2021 09:10 19.50 - 1.65 emarks 24/11/2021
05/11/2021 09:15 20.60 - 1.76 50 mm standpipe piezometer installed upon completion of I
05/11/2021 12:40 24.00 - 2.05 drilling. Piezometer developed by air lift. Drill Rig
24/11/2021 14:00 28.00 - 1.5 N118

2021 EB DRILLHOLE LOG 2022-01-24 SBS MASTER.GPJ BASE.GDT 24/01/22

Hand Held Shear Vane
DR2272: 19mm blade: Correction Factor = 1.572

vane shear strength per NZGS guideline

Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden
2000 / New Zealand Vertical Datum 2016 Core Boxes 11

Page 1 of 9

24/01/2022




IDENTIFICATION

(&7) EasternBusway ~ LOG OF DRILLHOLE ~ [mo DH205_P

Co-ordinates 409468.12mE  796009.94mN

. Orientation -90°  Elevation 7.68m
Project Eastern Busway Location Berm, SEART SB

Project number 60644113

Client Auckland Transport

Feature MSE Abutment Wall

2021 EB DRILLHOLE LOG 2022-01-24 SBS MASTER.GPJ BASE.GDT 24/01/22

c
T | e o SOIL PROPERTIES S
GEOLOGICAL _8 el 3 °c g’ 8’ r:onﬁ 7 Subordinate MAJOR minor; colour, structure. Strength, moisture condition, ®
=% » £ = €35 ding, bedding, plasticity, sensitivity, major fraction description, subordinat <
DESCRIPTION TestRecords | 2| 8 | 2B (55| < 2 S58|  Taction descripton. minor iracion desipton. addfiona atuctures, additonsl|
Weathering, Colour, Fabric, ROCK NAME. 1S |85 |es| @ = TCR |82 8| information, etc €
Strength, Discontinuities, Lithological Features g’g‘ s |X® 8 Q [RQD] n 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = § g X om é’ © o DEFECT DESCRIPTION @
Vane/ N Values 5 O V] ( °) cgrgm) (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, £
SPT 0-50 l,l,mn.,r w§§§ %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
FTT T RS TTTTTTTITTT C ITTT] 6.45m: Silty CLAY with minor fine micaceous sand; °°:°:°
[T [TEHTTEE T E 111} bluish grey. Firm, moist, high plasticity. (continued) o e’
oz || NNRRRRNRRRE N [
%
1, Bl (ANRRRRNRNRRES 111
122 IIII SPTLILL T E 111
al 11 FEVLTETE T 44 111
I 11 (ANRRRRNRNR RN 111
I 11 (ANRRRRNRNRRNS 111
L b o o
T ha3 [ THETEEE T 111
b o o
I 11 FEEEEEEfrT g 111
b o o
1] LT L1
ss 11 FEEEETT T =12 111
122, 11 (ANRRRRNRNRRE 111
345 SPT - b o o
N=14 11 (ANRRRRNRNR R 111
Il LT E 1
T pga [ TTETTEEPTETE 111
I 11 (ANRRRRNRNRRE 111
b o o
N sus |11 N SE 11
5 FUET [ s [THT[HTHTTTE 11
el NER LT E 1
0 NER = 1
$ FUET | mas [ 1HE[EETT{ TR 1l
z [ 111 FEEPEETT T 14 I'111] 13.8m: Spongy PEAT; black. Firm, moist, high
4 I 11 (ANRRRRNRNRRE 11| plasticity.
2 LLEL et (L e — - — — —— —
= 111 et F 1111 14.25m: Silty CLAY with minor fine micaceous o o o
s 4 " y e b’ o
— sand; bluish grey. Stiff, moist, high plasticity. 06’
I 11 (ANRRRRNRNRRE 111
PR T E 111
55/ 11 FEEPETET T E 45 111
223 11 T (ANRRRRNRNR RN, 111
e 11 (ANRRRRERNRRES 111
11 (ANRRERNRR R 111
I 11 (ANRRRRNRNR RN 111
I 11 (ANRRRRNRNR RN, [
IR [T T T =16 [
I 11 FEEPEEEEfr T E 111
ooma | 1111 LT E 1
o2, I 11 FEE{EEEEfr = 111
ottr AU [ spr [FEE{TIIE[TTTE 111
1, C o o o
N=3 gL FEEPEEEEfr T E 111
I 11 FEE L e 17 111
I 11 (ANRRARERAR R 111
- o o o
. e i g
- 17.5m: ?Ilghtl)l/wtga:_her?d, R i nn C H 17.55m: DB, 0° %6’
S| grey, voleaniclastic fine to - 7 . R P.°.°
2| coarse SANDSTONE. HEN HIANAIE o i 17.75 10 17.81m: J, 60°, St, Sm
< | Moderately strong. ws PAPZZSPI ||| IY I E | I 18.0to 18.09m: J, 70°, Ud, Ro SRR
iz | Containing subrounded and Jor | gyl 7 18.17 to 18.54m: J, 70°, Ud, Sm, N, NF FEIEN
8 subangular fine gravel, light NTETO 1111 I Hna e T 18.27m: DB, 0° Lo,
grey, dark grey and red. Very — % o o o
Q thlcklybedded | | | | ||| || ||_ |||| °°°°°°
< . 1111 111 |1 1 N | 111 18.54 to 19.36m: Core broken into coarse gravel b o o
HQ3 7 4 °
[as] - | I and cobble sized fragments by several sub-vertical b0 0l
= I Il I IE 19 g and closely spaced sub-horizontal joints, undulose o o o
@ NEN i muks 1111 rough.
3 NEN NI E M
= s ngggli- Al 19.37m: J, 30°, Ud, Sm
9] 11,13.20. SPT || ]| I = | 11 19.5 to 20.14m: Recovered as coarse gravel, drilling b o o
& LT ik M
for o %
- % o o o
10mm [ 1111 L1l L1 A1 o o o
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Driller
Date logged 25/11/2021 )
FLUID DEPTHS AND DRILLII\é:G PROGRESS (m) VS - Very strong UW - Unweathered Loaged SK McMillan
i i i i S - Strong SW - Slightly weathered
Date Time Drilled Depth Casing Depth Fluid Depth Mo Mocataly strong | MW - Mo o jele] Started
W - Weak HW - Highly weathered
VW - Very weak CW - Completely weathered Checked GP 1/11/2021
EW - Extremely weak Finished
Remarks 24/11/2021
50 mm standpipe piezometer installed upon completion of I
drilling. Piezometer developed by air lift. Drill Rig
N118
N Yo el B G000 MU EEN | o s 1
DR2272: 19mm blade: Correction Factor = 1.572
vane shear strength per NZGS guideline Page 2 of 9

24/01/2022



2021 EB DRILLHOLE LOG 2022-01-24 SBS MASTER.GPJ BASE.GDT 24/01/22

@ Eastern Busway

Client
Project
Project number 60644113

LOG OF DRILLHOLE

Auckland Transport
Eastern Busway

HOLE
IDENTIFICATION

DH205 P

Co-ordinates 409468.12mE

Orientation -90°  Elevation 7.68m
Location Berm, SEART SB
Feature MSE Abutment Wall

796009.94mN

c
T | e o SOIL PROPERTIES S
GEOLOGICAL _8 e| 3 oc g’ 8’ r:C’”R %) Subordinate MAJOR minor; colour, structure. Strength, moisture condition, ‘(6
=5 B £ £ [est ding, bedding, plasticity, sensitivity, major fraction description, subordinat €
DESCRIPTION TestRecords | S22 |25 55| £ | o | (B38| Fotosersioh motincim sscoion s s sooors| 3
Weathering, Colour, Fabric, ROCK NAME. = @© < Q = © information, etc
Stfeangter:ngiscgn?il:\rui(i:s.rlfi(hological Features g’g’ =l © g D? ‘5 8 -g. [RQD] (%Z e I ‘ 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = § g X om é’ © DEFECT DESCRIPTION @
Vane/ N Values 5 O V] cgrgm) (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, £
SPT 0-50 "l”l""“(’ w§§§ %%% D??? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
G 1T [T i 28
voicaniclastic Tine to coarse %% %, L
SANDSTONE. Moderately strong. 1T Hes | g% g 1E 1 20.28 10 20.6m: J, 70°, Ud, Sm Le.®. e
Containing subrounded and L i % é X — i b ool
subangular fine gravel, light grey, 24 A ‘ . o ° . °.°
dark grey and red. Very thickly 1111 11 2% g I E 11 a%-ﬁcto 20.74m: J,70° Ud, Sm, VN, C, Cc, & Ve, 85°, ..
bedded. (continued) BER LT E A11|  2081m: DB 0"
21.0 to 21.24m: Fine 1111 11 2% g I+ 11 20.86 to 21m: J, 65°, Ud, Sm, N, C, Cc, Joint defines P oo’ ol
SANDSTONE, light grey. (1] ] ;% g NE 41 base of sandstone bed b o o
RER III ”: H 21.16 to 21.33m: J, 70°, Ud, Sm I
% % -
11 M s 11| 2tsm os0r
G 1 I |
111 B il Pl
% %
22.0 to 22.25m: Apparent 111 I f% 7 I I P.°.°,
channel of fine sandstone. R i % é K C i b e
% 22.25m: DB, 0° o o o
Lo l” ”:_ HH 5 510 22.8m: Core Loss [ooe
I 11 IHTgIHPgIHE 11 : o :
.., F ke
>\ 2285t 22.9m: Fining L1 Il ;'/é/? é IE b | | 22810 22.86m: J, 60°, Ud, Sm IR
¥ atb, [T 41— 238 [T 22.88 to 22.96m: J, 70°, Ud, Sm o o o
o downwards at base of bed % -
E | 22 om Sioh weathored L1 | has ||| Ik [} 229m: DB 0
< .9m: Slightly weathered, //% g - 23.15 to 23.2m: Recovered as siltstone gravel. e o °
2| grey, fine to medium : : : : :H H‘_ HH b0
7 % o o o
O| SANDSTONE. Weak. g/% ’ - b 0o
L I 11 gglic 111
1 9
4 AN ||| ||-24 g [ RN
sC E 077k 7 TR A — . o
o | 24.0m: Slightly weathered, 21,29 GUYLY, A é/// é [E siiiiQ 111 2;‘.19151ml. 2?’82 Drilling Breaks: 0°. at 24.11. 24.23 b oo’
- fo - XXxxxx .11 to 24.88m: Drilling Breaks: 0°, at 24.11, 24.23, o o o
£5| grey, SILTSTONE. Very e I 11 11 = 111 257 94 8 BEm, L.,
8 weak. w50 | 11T 11 ||‘_ Xxxxxx 1111 b oo’
1) 24.06t024.11m:8§ndstone. 1111 HQ3 111 || L 222222 100 111 %0,
e 24.25 to 24.44m: Fine to L1 1 ll— PEELEE [ 00 ol
2 medium SANDSTONE. RER H g i C HilE [100] I 24.77m: J,5°, Ud, Ro SRS
e 11 I | el i B NN
o 7 C T ; o o o
25.2m: Slightly weathered, LI Il é e L1 25.29 to 26.15m: Drilling Breaks: 0°, at 25.29, 25.36, .o,
grey, fine to medium 111 I g e 1111 254, 25.47. 26.1 & 26.15m. b0’
SANDSTONE. Weak. I 11 11 II: 111
25.65m: Slightly weathered, [T [11 é IE 111 b o
-\gresl, SILTSTONE. Very /— [ LE] | H8 ] 7 é I'l26 16070 111 - -
weak. 1111 11 ? e 671 || 26.0m: Silty fine to medium SAND; grey. L°.%.°
26.0m: Slightly weathered, 1111 111 é Ic 1111 b o0’
grey, fine to medium NN 11 = 11
SANDSTONE. Extremely 111 111 7 IE 1111 o o o
% b o o
weak, weakly cemented. L1011 I g = M1 o o o
% C Fo®o’0
I 11 11 II_—27 111
I 11 11 1! - 111
2 L o o o
[ 11| R8T ] 11 E 100 | []]1
7 -
RN [ = OF 111 RN
I 11 11 a1 C 111
7 - o o o
I 11 11 II-_28 111
I 11 11 IE 111
111 e |111| DH205_P terminated at 28.0m
111 nnn= 1111 Depth Criteria Achieved
I 11 FEEPEEEE T 111
I 11 (ANRRRRERNRRE 111
I 11 FEEETTT T E o9 111
I 11 (ANRRRRERNR R 111
I 11 FEEPEEE T 111
I 11 ANRRRRNR R 111
I 11 (AR RRRNRNR R 111
I 11 (ANRRRRERNR RS 111
[ Ll L1l
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Date | d 25/11/2021 Driller
ate logge
FLUID DEPTHS AND DRILLING PROGRESS (m) VS- Very strong UW - Unweathered L q SK McMillan
i i i i S - Strong SW - Slightly weathered ogge
Date Time Drilled Depth Casing Depth Fluid Depth Mo Mocataly strong | MW - Mo o 99 Started
W - Weak HW - Highly weathered
VW - Very weak CW - Completely weathered Checked GP 1/11/2021
EW - Extremely weak -
Finished
Remarks 24/11/2021
50 mm standpipe piezometer installed upon completion of _—
drilling. Piezometer developed by air lift. Drill Rig
N118
e Yo e B NEGD200D MO EEN | g s 1
DR2272: 19mm blade: Correction Factor = 1.572
vane shear strength per NZGS guideline Page 3 of 9

24/01/2022




E\ PHOTOGRAPHIC LOG OF DRILLHOLE
\D Eastern Busway Project Eastern Busway :B%\IETHCATDN DH205_P
Location ~ Berm, SEART SB
:0]!;1:1 No. :- 605- w:f-; Borehole No. : pH20S

Project Name : Eastern Busway Date : o)yt /2!
Logged by : S Box No. ; |

gees .+~ TR

o S AT i o W
- -

‘Box: 1 of 11 - Depth: 00.00m to 02.40m of 28.00m
Date Drilled 1/11/2021 to 24/11/2021 - Date Photographed: 1/11/2021

= — —

A:COM Project No. : 6064413 Borehole No. : DH20S

Project Name : Eastarn Busway Date : g fi\ /2]
Logged by : S% Box No.: 4

Scale: mm 200 o)

T

2021 EB DRILLHOLE LOG 2022-01-24 SBS MASTER.GPJ BASE.GDT 24/01/22

Box: 2 of 11 - Depth: 02.40m to 05.60m of 28.00m
Date Drilled 1/11/2021 to 24/11/2021 - Date Photographed: 1/11/2021

Page 4 of 9




2021 EB DRILLHOLE LOG 2022-01-24 SBS MASTER.GPJ BASE.GDT 24/01/22

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway HOLE DH205 P

Project Eastern Busway IDENTIFICATION

Location Berm, SEART SB

e

AEC(I)M Project No. - 604§ |13 Borehole No. - pH20S
: . Project Name : Eastarn Busway Date : gy fy1 fal
Logged by mS% Box No. ;
100 Scalg; fnm 200
HEEENEHMNFT™M TN = ===
i~y — = .-__._ .......... —— o

-

Box: 3 of 11 - Depth: 05.60m to 08.70m of 28.00m
Date Drilled 1/11/2021 to 24/11/2021 - Date Photographed: 1/11/2021

JE-— I

e 7
q=cc>M Project No. : 606%4)13 Borehole No. : pH205
- ) Project Name : Eastarn Busway Date : 5a/yi /1

S \ Logged by wS% Box No. : ‘
0 50 1 100 Scalg; fnm 200
HEENENE T o = = =

L= ]

Box: 4 of 11 - Depth: 08.70m to 11.50m of 28.00m
Date Drilled 1/11/2021 to 24/11/2021 - Date Photographed: 2/11/2021

Page 5 of 9




2021 EB DRILLHOLE LOG 2022-01-24 SBS MASTER.GPJ BASE.GDT 24/01/22

@ Eastern Busway

Project

Location

PHOTOGRAPHIC LOG OF DRILLHOLE

Eastern Busway

:B%INEI'IFICATION DH205_P

Berm, SEART SB

Project Mo. : 6064413
Project Name : Fastern Busway
Logged by : S&

100 Scale: mm 200

A=COM

0 5D
EENEEN

T T
Borehole Mo. : DH20S

Date : 51 fa!
Box Mo, : s-

"~ KODAK Color Control Patches

O
S RAS N TP
(Lb-Sm

Box: 5 of 11 - Depth: 11.50m to 14.70m 6f 28.00m

Date Drilled 1/11/2021 to 24/11/2021 - Date Photographed: 2/11/2021

Project No. : 60&%4|13

A=COM
Project Name : Eastern Busway
) Logged by : S%
100 Scale: mm 200
| o o o ™

0 50
EEEERN
L D

e

Borehole No. : pH20S

Date : pa/ii f2)
Box No. : b

Box: 6 of 11 - Depth: 14.70m to 17.40m of 28.00m
Date Drilled 1/11/2021 to 24/11/2021 - Date Photographed: 2/11/2021

Page 6

of

9




2021 EB DRILLHOLE LOG 2022-01-24 SBS MASTER.GPJ BASE.GDT 24/01/22

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway HOLE DH205 P

Project Eastern Busway IDENTIFICATION

Location Berm, SEART SB

A= Project No, : 606 %Y Borehole No. : DH20! e
COM roject No n3 rehole No. : DH20S :ﬁf""

Project Name : Eastern Busway Date - o3/t /o)

Logged by : S% Box No. : ‘
100 Scale: mm 200 !

0 50
HEEEEFN"TTT" == T e ==

AN § . . g
. = —— - e - ' e i

G

Box: 7 of 11 - Depth: 17.40m to 20.60m of 28.00m
Date Drilled 1/11/2021 to 24/11/2021 - Date Photographed: 3/11/2021

AECOM Project No. : 60644113 Borehole No. - DH20S L DAK Coler Cantrol Patches
Project Name : Eastarn Busway Date : pg fy1 /24 i

Logged by : S& Box No. : ‘
50 100 Scale: mm 200

0
! AR EEE TN o= o= omom

Box: 8 of 11 - Depth: 20.60m to 23.20m of 28.00m
Date Drilled 1/11/2021 to 24/11/2021 - Date Photographed: 5/11/2021

Page 7

of

9




2021 EB DRILLHOLE LOG 2022-01-24 SBS MASTER.GPJ BASE.GDT 24/01/22

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway HOLE DH205 P

Project Eastern Busway IDENTIFICATION

Location Berm, SEART SB

A=COM Project No. : 606413 Borehole No. : uuzos

Project Name : Eastarn Busway  Dale: g/t /2l
Logged by : S% Box No. : @
Scale: mm 200

Box: 9 of 11 - Depth: 23.20m to 24.00m of 28.00m

Date Drilled 1/11/2021 to 24/11/2021 - Date Photographed: 5/11/2021

. 4 o b [EREAL RS R i e
q:coM Project Nep : 606 41H(13 Borehole No. : DHZDS d_a? Ko &-.5;3“..& e

Project Name : Eastarn Bﬁ_m_ﬂ Date :lh,iu)‘-p! | |
M= ‘_.' & Logged by : % ' Box No. : 4@ - 1—] ll_
0 50¢ " 100 Scale: mm 200 T
l".l-m--’-—m_
R .. - o —_— B rncmmer i e

Box: 10 of 11 - Depth: 24.00m to 26.10m of 28.00m
Date Drilled 1/11/2021 to 24/11/2021 - Date Photographed: 24/11/2021

Page 8

of

9




2021 EB DRILLHOLE LOG 2022-01-24 SBS MASTER.GPJ BASE.GDT 24/01/22

@ Eastern Busway

PHOTOGRAPHIC LOG OF DRILLHOLE

Project Eastern Busway

Location Berm, SEART SB

HOLE
IDENTIFICATION

DH205_P

A=COM

Project No.: 6064413 Borehole No. : DHZBS

Project Name : Fastarn Busway Date 2l /2
Logged by : S& x

Scale: mm

Box: 11 of 11 - Depth: 26.10m to 28.00m of 28.00m

Date Drilled 1/11/2021 to 24/11/2021 - Date Photographed: 24/11/2021

Page 9

of

9




2021 EB KEY SHEET 210922 1700 MILL RD MASTER.GPJ BASE.GDT 22/09/21

TERMINOLOGY AND SYMBOLS

Drilling / Investigation Methods

CFHSA - Continuous Flight Hollow Stem Auger.
CFSSA - Continuous Flight Solid Stem Auger.
DC - Dynamic Coring (eg Terrier Rig).
DCP - Dynamic Cone Penetrometer.

HA - Hand Auger.

HQ3 - HQ Triple Tube.

HQWL - HQ Wire Line.

HWOB - Heavy Weight Open Barrel.

NQ3 - NQ Triple Tube.

NQWL - NQ Wire Line.

OB - 100mm diameter Open Barrel.
OB70 - 70mm diameter Open Barrel.

PERC - Percussion.

PS - Piston Sample.

PQ3 - PQ Triple Tube.

PQWL - PQ Wire Line.

RC - Reverse Circulation.

RCDHH - Reverse Circulation Down Hole Hammer.
SPT - Standard Penetration Test.

SPERC - Sonic Percussion.

PT - Push Tube Sample

VAC EX - Vacuum Excavation.

WASH - Wash Dirilling.

Installation & Backfill

Groundwater Records

@ Eastern Busway

Test Results

SPT "N" value; uncorrected blow count for 300 mm penetration
#/# /| #/#/#/ # blows per 75 mm penetration

ss - Standard Penetration Test - split spoon

sc - Standard Penetrattion Test - solid cone (no sample recovery)
SUOW - Sunk Under Own Weight

Vane Shear Strength Tests

# / # Vane shear strength test results given as peak / remoulded shear strengths
(kPa). Test as per NZGS Guideline, 2001.

f = Vane test performed on core recovered prior to extrusion from core barrel.
= Vane test performed on excavated material of suitable size.

UTP - Unable to penetrate.

Unit/Geological Boundary Lines

Known

Inferred/Unknown

Samples

Standpipe

D:I:l Grout ﬁgﬁ

20
Water Level (During Drilling) Z PT

- Thin Wall Push Sample
PS - Piston Sample

. R, Water Inflow/Seep U - Undisturbed
Slotted Standpipe @ Cement M I>— D - Disturbed (Core)
. : Water Outflow <] B - Disturbed (Pit)
Collapse/Cuttings Gravel Pack Filt
/Spoil ravel Fack Filter Complete Water Loss |
Bentonite Sand Pack Filter Regain Circulation > . Fuidlevel
\2.0 measurement

o during drilling

Inclinometer Gravel Backfill

Rock Descriptions

Relative Strength Weathering
USC (MPa)
ES - Extremely strong > 250 UW - Unweathered
VS - Very Strong 100 - 250 SW - Slightly Weathered
S - Strong 50 - 100 MW - Moderately Weathered
MS - Moderately Strong 20 - 50 HW - Highly Weathered
W - Weak 5-20 CW - Completely Weathered
VW - Very Weak 1-5

EW - Extremely Weak <1

Rock Defect Abbreviations

Defect Type Infill Thickness

Infill Material

Soil Descriptions

Consistenc Relative Densi
Cohesive Soils Non-cohesive soils

Su (kPa) SPT "N" Value
Very Soft <12 (uncorrected)
Soft 12-25 Very Loose <4
Firm 25-50 Loose 4-10
Stiff 50 - 100 Medium Dense 10 - 30
Very Stiff 100 - 200 Dense 30-50
Hard 200 - 500 Very Dense > 50

Graphic Log (typical symbols)

Peat % Mudstone

BP = Bedding Plane Defect Sn = Stained Calc = Calcareous

CZ = Crush Zone Vn = Veneer (<0.5mm) Cb = Carbonaceous

DB = Drilling Break Cg = Coating Cc = Calcite Clay g Siltstone
FZ = Fracture Zone P = Partially infilled Cl = Clay

HJ = Healed Joint C = Completely Infilled

Fe = Iron Oxide

Silt . Sandstone

J = Joint Mn = Manganese -
SZ = Shear Zone Infill Colour NF = No Infill Sand M Basalt
Ve = Vein bl = Blue Py = Pyrite
bn = Brown Qtz = Quartz
Defect Aperture bk = Black S = Sand Gravel / Cobbles |E No recovery
T = Tight (Nil) gn = Green Slt = Silt
VN = Very Narrow (>0-2mm) gy = Grey Welded Tuff
N = Narrow (2-6mm) or = Orange
MN = Moderately Narrow (6-20mm)  pk = Pink
MW = Moderately Wide (20-60mm) rd = Red C M
W = Wide (60-200mm) wh = White
VW = Very Wide (>200mm) ye = Yellow ore easu rements

Defect Roughness
PI = Planar

St = Stepped

Ud = Undulating
Ro = Rough

Sm = Smooth

Slk = Slickensided
\\ = Parallel

TCR - Total Core Recovery
RQD - Rock Quality Designation

Po = Polished

Soil and rock descriptions generally as in "Guidelines for the Field Description of Soil and
Rock for Engineering Purposes" by the NZ Geotechnical Society Inc, December 2005.




2021 EB DRILLHOLE LOG 2021-12-20 SBS MASTER.GPJ BASE.GDT 20/12/21

@ Eastern Busway

LOG OF DRILLHOLE

HOLE
IDENTIFICATION

DH210_P

Co-ordinates 409737.34mE

796330.84mN

Client Auckland Transport
. Orientation -90°  Elevation 11.82m
Project Eastern Busway Location 19 Williams Roberts Rd
PrOJeCt number 60644113 Feature Reeves Rd Flyover Pier
- SOIL PROPERTIES s
GEOLOGICAL _8 g 5 °c g’ 8’ Eﬁ @ Subf_:rdinale MAJOR m_in_or; colon_Jr, _struc(u_re. Stre_ngth, moi_su:lre conditio_n, :@
DESCRIPTION TestRecords | 821 2 |2B|x%5| £ | 2 BC5|  fadng beddng, plestty, senalvy. el racton dencrplon bortrete |
Weathering, Colour, Fabric, ROCK NAME. 219 |85|es| © £ |TCR [§2 8| information, etc €
(bodding, foraton. mineraiogy. ment ater - 28 o |&25%8| & g [RaD]|? DEFECT DESCRIPTION =
k k i etk | sh SPT =8| 5 & 7]
Vaﬁ:; N Values 5 © 8 ; O] (%) 8(;:])0 (.loims, Beddin_g Seams, S_hatter, Shear and Crush Zgn_e;, Foliation, £
SPT 0-50 0-100% w%;% %%% 3232 Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
0.0m: ASPHALT. I I I I 2/2/%2 I I I I I I I - SIS I I I I 0.0m: ASPHALT.
0.2m: FILL comprising gravel 77 C 0.2m: Sandy fine to coarse GRAVEL with some
and clay. L1 ?;/f/; LETE DL - 1T cobbles. Gravel comprises sandstone [Greywacke], |
I 11 22/62 FEEE T C I''1' basalt and concrete with basalt cobbles. v
LEE ?%2 FETEEET C 0 LT 0.7m: Silty CLAY with minor fine sand; grey. Very
: : : : 22/22 : : : : : : : - 1 : : : : stiff, moist, high plasticity.
77 C
I 11 IIIIIII: 111
- N 7%%77 AN A A . 111
E o Bl ook [111] 15t 155m: Darkgrey, soft.
232 | 1] SPT TN C 100 [ 1.55 to 3.1m: Trace decomposed wood, light brownish
N=8 | DL il E i grey mottled orange, firm
- 2
I 11 (ANRRRRNRNRRE 111
I 11 (ANRRRRNRNR R 111
LT (RS ATT [ = 88 |11
I 11 (ANRRRRNRARRE- 111
ws | 1111 s 1l
25559 %7%7/: s RERRRRRRRRE - 3 1111 3.0m: 114mm diameter, HWT casing to 3.0m depth.
3.1m: ALLUVIUM comprising  |11,13,10 %?/%f s | LEEPTEEE T | 1100 |I111] 3.1m: Silty fine SAND with trace clay; light grey.
clay, peat and sand. N=43 éjé% (RERRRRARERRAE 1111 Me(ijium dense, moist, uniformly graded. Pumice
- sand.
: : : : : : : : : : : : : : C : : : : "\ 3.45 to 3.55m: Clay ceases, dilatant behaviour. /1
1111 b E 11| 3-6m:Organic CLAY with flecks of decomposed
| | | | HQ3 | | | | | | | | | | — 4 100 | | | | WOOd; dark brown. SOft, moist, hlgh plast|0|ty
C Extremely sticky.
I 11 (AN RRRRNRAR R 111
z LI NNRRRRNRRRE N 111
001, 4l 111 (ANRRRRNRNRRE 111 !
2t AL SPT | E 100 {117 v
a1 11| FEEETTT T E 5 111
I 11 (ANRRRRNRNR RN, 111
PT -
L1 LT E 100 T
: : : : : : : : : : : : : : O : : : : 5.45m: Bottom of push tube has trace fine sand.
RN HQ3 I C 100 i 5.6 to 6.45m: Brownish grey streaked dark brown.
5 LA IHTTHTTTE 6 I
o 000 B 111 FEEPEEEEfr T E 111
4 01,1 SPT 100
G} N=2 L] (AR RERNR R 111
R FET FEEP TR = I ™6 45m: CLAY with trace silt and organics; bluish
<Z( I FEEPEEETET C 111 grey. Stiff, moist, high plasticity. Organics are
I (N (ARARARERI AR 11| decomposed wood streaks. Gradational change
2 FEET| RS e 7 100 11711 from 6.45-6.65 m.
~ 111 el C 1111 6.45 to 6.65m: Gradational change from 6.45-6.65m.
e |11 FEELEEEE T F 111
ss %7 — T
S g | LT E 11
444 III SPT || TITIIIIE 100 (1111
N=16 71 | | (ANRRRRNRNRR S 111
I 11 L o8 111
I 11 (ANRRRRNRNRRE 111
| pga [ TTETEEE[TET 100 1111
I 11 FEEPEEEE T 111
I 11 (ANRRRRERNRRE 111
601 LI (ANRRRRNRNRRE 111
ss — 9 ° ©° o
910 I 11 PT (ANRRRRERNR R 100 111
N3 L1 FEEPTEET T C 111 9.25 to 9.45m: Increased organic content to minor. b %00
I 11 ANRRRRNR R 111
I 11 (AR RRRNRNR R 111
I 11 (ANRRRRERNR RS 111
L1l bl LIl P o ©
or explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING i
For explanation of symbols and observati key oh Date logged 10/08/2021 | Driller
ate logge
FLUID DEPTHS AND DRILLING PROGRESS (m) VS- Very strong UW - Unweathered Loaged SK McMillan
i i i i S-St SW - Slightly weathered
Date Time Drilled Depth Casing Depth Fluid Depth MS_Mggr;gately strong MWM‘;%eétgiaw:ar;‘emd jele] Started
06/08/2021 14:30 06.45 ; 0.7 VW Viry weak OW - Campietaly weahered | Checked  GP 6/08/2021
09/08/2021 08:30 06.45 - 22 EW - Extremely weak Finished
09/08/2021 16:30 22.50 - 4.8 R K
10/08/2021 08:30 22.50 - 2.4 emarks 10/08/2021
10/08/2021 16:50 33.00 - 2.3 50 mm standpipe piezometer installed upon completion of I
11/08/2021 08:30 33.00 - 2.65 drilling. Piezometer developed by air lift. Drill Rig
N119
Hand Held Shear Vane Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden c
i ore Boxes 12
DR2272: 19mm blade: Correction Factor = 1.572 2000 / New Zealand Vertical Datum 2016
vane shear strength per NZGS guideline Page 1 of 10
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2021 EB DRILLHOLE LOG 2021-12-20 SBS MASTER.GPJ BASE.GDT 20/12/21

@ Eastern Busway

LOG OF DRILLHOLE

HOLE
IDENTIFICATION

DH210_P

Co-ordinates 409737.34mE

796330.84mN

Client Auckland Transport
. Orientation -90°  Elevation 11.82m
Project Eastern Busway Location 19 Williams Roberts Rd
PrOJeCt number 60644113 Feature Reeves Rd Flyover Pier
c
T | e o SOIL PROPERTIES S
< 2l - D —n ubordinate minor; colour, structure. Strength, moisture condition,
GEOLOGICAL SelS |l 2 g 5 Subordinate MAJOR lour, structure. Strength, moisture condit T
£l g < £ T 2 g, Dy, S et aseration. ubora:
DESCRIPTION TestRecords | 2| 8 | 2B (55| < 2 S58|  Taction descripton. minor iracion desipton. addfiona atuctures, additonsl|
Weathering, Colour, Fabric, ROCK NAME. g S |85|les| & = TCR |82 8| information, etc €
Strength, Dis_oo_ntinui(_ies, Lithological Features g’g ® s |X® 8 Q. [RQD] %) E
(bedding, foliation, mineralogy, cement, etc). Shear SPT = § 5 X om é’ © o DEFECT DESCRIPTION @
Vane/ N Values 5 [&] O] (A’) cf'gm) (Joims, Beddin_g Seams, S_hatter, Shear and Crush Zgn_es, Foliation, £
SPT 0-50 "l”l""“(’ ©2z3 %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
FTTT RS TTITITTITITTITE TO0 TTTTT] 6.45m: CLAY with trace silt and organics; bluish grey. Stif, o o o
1111 [HERERREREREES |'11'1] moist, high plasticity. Organics are decomposed wood
66/14 1111 ek 1111 streaks. Gradational change from 6.45-6.65 m. (continued)
Sss —
000, 1111 (ANRRRRNRNRRES 111
O SPT AL T T E 100 11111
I 11 (ANRRARNRNR R 111
— 11
I 11 (ANRRRRNRNR RN 111
I 11 (ANRRRRNRNRRNS 111
T ha3 [ THETEEE T 100 [1111]
I 11 (AR RNRNR RN 111
o811 1111 RERRRRRRRRE C 1111 11.7 to 11.9m: Drilling disturbed.
ss gl 111 IR =12 [T 11.9t0 12.1m: Very stiff.
000 |11 (ANRRRRNRNRRE 111
110 SPT C 100
N2 f LI (ANRRRRNRNR R 111
I 11 FEEEETE T = 111
LR er [ TEEPEETE T 100 [1111
I 11 (ANRRRRNRNRRE 111
I 11 FEEEETTTT 18 111
FEEL [ raa [HHEEETEETT 100 | 1111
soz | 1111 (ANRRRRERNRRE 111
I 11 NRRARNRARE 111
Sss A —
01,0, HY r
202 GI LT s IHLETTEE T E 100 | 111
NSANL IIIIIIIIII—_14 111
I 11 (ANRRRRNRNRRE 111
I 11 (AN RRRRNRAR R 111
g FEET s [THT[TTH[TTTE 100 [1111
2 I 11 FEEPTETE T 111
o I 11 (ANRRRRNRNRRES 111
g 526 LI ||| FEEPETET T E 45 111
0.,0.0. - 15.0 to 17.5m: With some fine micaceous sand lenses
z 21,1 SPT C 100 ~8 mm thick and ~5 rt
& o IRRN LT E [ ]]| ~8mminickand~5 mm aparl
2 I 11 (ANRRERNRR R 111
= I 11 (ANRRRRNRNR RN 111
I 11 (ANRRRRNRNR RN, 111
PR3 [T T T =16 100 {111
I 11 FEEPEEEEfr T E 111
I 11 (AR RERNR R 111
I 11 FEE{EEEEfr = 111
LU | spr [TII{TTTITTTE 100 1111
I 11 FEEPEEEEfr T E 111
I 11 FEE L e 17 111
I 11 (ANRRARERAR R E 111
[0 HQ3 FEEPTEET T b o o o] 100 ['111] 17.3m: Spongy PEAT; dark brown. Firm, moist,
[0 [THETTEETTTE I'111] high plasticity.
I 11 (ANRRRRNRNR R 111
ore | | |11 IIIIIIIIII-_18 111
11 (ANRRRRNRNRRE 111
[P SPT UL E 100 [[111| 18.15m: CLAY with trace silt and organics; bluish
111 NERERRRRR N I111] grey. Stiff, moist, high plasticity. Organics are
111 RERNRERIRRE ||| decomposed wood streaks.
111 b = 111 18.4 to 20.5m: Becomes very stiff.
C 18.5m: Trace organics cease.
FE T mas [FEEETTTTTTE 49 100 | 1111
I 11 (ANRRRRERNR R 111
I 11 FEEPEEE T 111
s gl 111 ANRRRRNR R 111
%22 L1 SPT LTI E 111 19.6m: Trace fine micaceous sand lenses ~8 mm thick o o o
e g LT 0TI 1T| ana~s mm apar
N= ~ - o o o
L1l bl LIl b o o
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING i
Date logged 10/08/2021 | Driller
ate logge
FLUID DEPTHS AND DRILLING PROGRESS (m) VS - Very strong UW - Unweathered Loaaed SK McMillan
i i i i S-St SW - Slightly weathered
Date Time Drilled Depth Casing Depth Fluid Depth Mo Mocataly strong | MW - Mo o 99 Started
W - Weak HW - Highly weathered
VW Very weak W - Completely weatherea | Checked  GP 6/08/2021
EW - Extremel k -
rremely wed Finished
Remarks 10/08/2021
50 mm standpipe piezometer installed upon completion of I
drilling. Piezometer developed by air lift. Drill Rig
N119
Hand Held Shear Vane ggorg(;?\}al /\Z/ertllca:jsvurx(_ey Pgtutms:zl\(l)ngZOOO / Mount Eden Core Boxes 12
DR2272: 19mm blade: Correction Factor = 1.572 ew zealan ertical Latum
vane shear strength per NZGS guideline Page 2 of 10

20/12/2021



2021 EB DRILLHOLE LOG 2021-12-20 SBS MASTER.GPJ BASE.GDT 20/12/21

(&7 EastenBusway ~ LOG OF DRILLHOLE

Client Auckland Transport
Project Eastern Busway
Project number 60644113

IDENTIFICATION DH210_P

Co-ordinates 409737.34mE ~ 796330.84mN
Orientation -90°  Elevation 11.82m
Location 19 Williams Roberts Rd

Feature Reeves Rd Flyover Pier
c
T | e o SOIL PROPERTIES S
GEOLOGICAL _8 e| 3 oc g’ 8’ r:onﬁ %) Subordinate MAJOR minor; colour, structure. Strength, moisture condition, ‘(6
=5 B £ £ [est ding, bedding, plasticity, sensitivity, major fraction description, subordinat €
DESCRIPTION TestRecords | 2| 8 | 2B (55| < > S58|  Taction descripton. minor iracion desipton. addfiona atuctures, additonsl|
Weathering, Colour, Fabric, ROCK NAME. 1S |85 |es| @ = TCR |82 8| information, etc €
Strength, Discontinuities, Lithological Features g’g‘ ® s |X® 8 Q [RQD] n 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = § 5 X om é’ © o DEFECT DESCRIPTION @
Vane/ N Values 5 O V] ( °) cgrgm) (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, £
SPT 0-50 "l”l""“(’ w§§§ %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
ITTTT ITTHTTTTITTTE ITT1 oo o
I 11 (ANRRRRNRNRRE 111
PIUT | e [T LT E 100 | 1111
20.5m: Highly weathered, [0 Il r (o) |1 H11{ 20.5m: Silty fine SAND; grey. Tightly packed, moist.
_\grey' fine SANDSTONE. /— l l l l l l l r l l l l 20.5 to 21.0m: Drilling breaks, sub-horizontal, at
Extremely weak. w A1 (RN 20.67, 20.74 & 20.87m. :
20.7m: Siightly weathered, || 1139 SPT I E O J[111|  2}0t21 1am: Recovered as mediumto coarse,
grey, fine SANDSTQNE- 6;%2“ 11 I I 111 21.14 to 22.5m: Drilling breaks, sub-horizontal, at
Weak. Gravel inclusions, N>50 | | ] ] ] 11 11 E 11 21.29, 21.37, 21.6, 21.84, 21.93, 22.07 & 22.35m.
subangular dark grey fine to RN I e I 21.21t0 21.44m: J, 70°, Ro, T, Cg, gy Sit
medium. - 21.41t0 21.56m: Ve, 65°, Ro, T, Qtz, <1mm
L1 Has (1T L 100 Il 21.67 0 21.96m: J, 70°, Ro, T, NF
20.9m: Unweathered, grey, L1011 1 e [oo] FA | | 218710 22.08m: J, 70°, Ro, T, NF
fine SANDSTONE. Weak. 1111 11 e 1111 21.98t0 22.28m: J, 80°, Ro, T. NF
Some fine subangular dark C
n\grey gravel inclusions. L1l [ | : : : : - : : : :
22.35m: Unweathered, grey, 33020 (111 1] e 0 [ 22.5 to 22.6m: Recovered as medium subrounded
fine to coarse volcaniclastic for C gravel.
SANDSTONE. Moderately somm | 111 g HITE y y )
strong. Gravel fine to coarse [0 e 111 22.9 10 23.1m: Driling breaks, 0°, at 22.9, 22.93,
Zublfngula;hl_iggt %mgdaréd I 11 Has 11 [ e 100 111 : S
ark grey, thickly bedded. C
: : : : : : : : : : : : — [100] : : : : 23.4t0 23.6m: HJ, 60°, Sm, NF, Opened up through
- drilling.
I 11 11 I e 111
- 23.85t0 23.9m: HJ, 45°, Sm, NF, Opened up through
I 111 Il [ 111 dilling.
7523 PT HITTE Q 1111 23.95to 24m: HJ, 45°, Sm, NF, Opened up through
z for || I s I driling.
o 30mm 1111 I T N 1] 24.11 to 25.5m: Drilling breaks, sub-horizontal, at
= N>50 I 24.3,24.44,24.8,24.9,24.95, 25.05 & 25.28m.
< RN I s Iy 24,6510 24.68m: HJ, 25°, Ro, Calc, O
x X : s , Ro, , Opened up
z UL was [T TTE 100 [1111]  throughariing
8 1111 111 1nirrec [100] 111 24.8 to 24.9m: Extremely closely spaced sub-horizontal
» — incipient joints, undulating.
@ I 11 11 [ e 111
o I 11 11 I 111
— 25.3m: Unweathered, grey, 1111 11 e 1111
0| medium SANDSTONE- 1111 11 e 1111 25.5 to 27.0m: Drilling breaks, sub-horizontal, at
6’: Weak. Some fine subangular L i i E L 26.24, 26.47, 26.61, 26.63, 26.71, 26.73 & 26.75m.
O| dark grey gravel inclusions. -
b I 11 11 I = 111
5 : : : : : : : : : : : : : : : : 26.15 to 26.25m: HJ, 60°, Ro, Qtz, Opened up
- through drilling.
26.4m: Unweathered, grey, [T [11 I 111
volcaniclastic SANDSTONE. 110 111 I E 1111 26.55 to 26.63m: HJ, 65°, Ro, NF, Opened up
Moderately strong. Gravel [ 111 1 e 111 tzhmth dz””'?g'. HJ.70° Ro. Gtz O hroudh
fine to coarse subangular, L1 1 i E 1 dﬁl'ﬁf’gm 6.7m: HJ, 70°, Ro, Qtz, Opened up throug
dark grey. - . o
arey NER 1 s I 27.01m: DB, 0
I 11 11 [T 111
I 11 11 IH{HTE 111
11| a3 |11 I e 100 [1111
I 11 11 [ 1001 | 1111
I 11 11 Ik 111
I 11 11 IHETTE 111
I 11 11 I e 111
I 11 11 [ e 111
I 11 11 I E 111
: : : : : : : : : : : : C : : : : 28.91029.13m: HJ, 60°, Ro, T, Qtz, <Imm
[ RS [T [188]””
11 I I 1111 29.39m: DB, 0°
I 11 11 IHTE 111 29.52m: Ve, 5°, Ro, Qtz, 5Smm
I 11 11 [ e 111
[ 111 Ll © L1l
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING i
P Y/ y Driller
Date logged 10/08/2021 )
FLUID DEPTHS AND DRILLING PROGRESS (m) VS - Very strong UW - Unweathered L q SK McMillan
i i i i S - Strong SW - Slightly weathered ogge
Date Time Drilled Depth Casing Depth Fluid Depth Mo Mocataly strong | MW - Mo o jele] Started
W - Weak HW - Highly weathered
VW - Very weak CW - Completely weathered Checked GP 6/08/2021
EW - Extremely weak Finished
Remarks 10/08/2021
50 mm standpipe piezometer installed upon completion of I
drilling. Piezometer developed by air lift. Drill Rig
N119
e Yo e S AR D000 MU ECEn | o s 1
DR2272: 19mm blade: Correction Factor = 1.572
vane shear strength per NZGS guideline Page 3 of 10

20/12/2021



(&7) EasternBusway ~ LOG OF DRILLHOLE ~ [mo DH210_P

IDENTIFICATION

Co-ordinates 409737.34mE ~ 796330.84mN

. Orientation -90°  Elevation 11.82m
Project Eastern Busway Location 19 Williams Roberts Rd

Project number 60644113

Client Auckland Transport

Feature Reeves Rd Flyover Pier

2021 EB DRILLHOLE LOG 2021-12-20 SBS MASTER.GPJ BASE.GDT 20/12/21

c
T | e o SOIL PROPERTIES S
GEOLOGICAL _8 el 3 °c g’ 8’ r:onﬁ 7 Subordinate MAJOR minor; colour, structure. Strength, moisture condition, ®
SE B £ £ °3 ding, bedding, plasticity, sensitivity, major fraction description, subordinat <
DESCRIPTION TestRecords | 2| 8 | 2B (55| < 2 S58|  Taction descripton. minor iracion desipton. addfiona atuctures, additonsl|
Weathering, Colour, Fabric, ROCK NAME. ] T S5|oS| © £ |TCR [§2 8| information, etc €
Strength, Discontinuities, Lithological Features g’g‘ © E|Xwo o Q RQD n 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = 8 9 X om () o E [ o ] DEFECT DESCRlPTlON @
Vane/ N Values 5 © 8 ; V] (A’) cgrgm) (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, £
SPT 0-50 "l”l""“(’ w§§§ %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
26.4m: Unweathered, grey, FTTI [TI % ITTTTE FTTT 29910 30.15m: HJ, 65°, Ro, T, Qtz, <1mm, Partially BT
volcaniclastic SANDSTONE. I ey e [ opened up through drilling.
— | Moderately strong. Gravel 1111 ||||| - 1111 SN
Q| fine to coarse subangular, I 11 IIIII I 111
k| dark grey. (continued) LIT | Has (THATI|HHTE I
= 1111 iAdanhn ke 1] 30.911030.93m: HJ, 30°, Ro, T, Qtz, <tmm RN
4 D11 i i i Es I 30.97 to 31.2m: HJ, 60°, Ro, T, Qtz, <imm oo
I i C 31.211t031.3m: HJ, 60°, Ro, T, Qtz, <Imm L°.°.°
Q N I %2 T C LT 31.5 to 33.0m: 15+ drilling/manual handling breaks, b 0ol
< | 31.41m: Unweathered grey. | | | | | | | % | | | | | — | | | | core largely returned as gravel. o o o
. : ) f VA C b o o
'E_ﬂ '\ﬁne SANDSTONE. /’ [T [11 %/% I [T 32.26 t0 32.3m: HJ, 30°, Sm, NF, Opened up through o o0
o = S3355% drilling. Mool
@ Moderately strong. : : : : : : : gg/% : : : - : : : : 32.32 to 32.42m: HJ, 70°, Sm, NF, Opened up b o o
3| 31.58m: Unweathered grey o —32 |riis through driling. b°e®,®
©O| SILTSTONE. Very weak. [0 Il é%? ITE EEEEE [ 31.78m: HJ, 60°, Sm, NF, 3no. at 31.78-31.95. o o o
5 RN %W [1E sxxxxx 100 4y 31.84-31.95 & 32.0-32.11m, opened up through ..
i 1] ||| e 0O gyyy| orie
Z - XX X X XX
[0 Mg E 1111
] C
I 11 IIIIII_ 111
111 I 7 1133 XXX 111 32.42 to 33.0m: Recovered as gravel.
(N FEEETET T [111] DH210_P terminated at 33.0m
I 11 (ANRRRRERNRRE I111| Target Depth
I 11 (ANRRRRNRRR R 111
I 11 (ANRRRRERNR RS 111
I 11 ANRRRRERNRRN S 111
I 11 LLELTTTE T 34 111
I 11 (AN RRRRNRAR R 111
I 11 NNRRRRNRRRE N 111
I 11 (ANRRRRNRNRRE 111
I 11 (ANRRRRNRNRRES 111
I 11 (ANRRRRNRNRR 111
— 35
I 11 (ANRRRRNRNR RN, 111
I 11 (ANRRRRERNRRES 111
I 11 (ANRRERNRR R 111
I 11 (ANRRRRNRNR RN 111
I 11 (ANRRRRNRNR RN, 111
I 11 [T 36 111
I 11 FEEPEEEEfr T E 111
I 11 (AR RERNR R 111
I 11 FEE{EEEEfr = 111
I 11 (ANRRRRNRNRRNS 111
I 11 FEEPEEEEfr T E 111
I 11 FEE T 37 111
I 11 (ANRRARERAR R 111
I 11 (ANRRRRNRARRNS 111
I 11 (ANRRERNRRRR . 111
I 11 (ANRRRRNRNR R 111
I 11 (ANRRRRNRNRR S 111
RN L g3 1]
I 11 (ANRRRRNRNRRE 111
I 11 (ANRRERNRRRE 111
I 11 FEEPEEEE T 111
I 11 (ANRRRRERNRRE 111
I 11 FEEETTT T E 59 111
I 11 (ANRRRRERNR R 111
I 11 FEEPEEE T 111
I 11 ANRRRRNR R 111
I 11 (AR RRRNRNR R 111
I 11 (ANRRRRERNR RS 111
L1l Lol LIl
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Driller
Date logged 10/08/2021
FLUID DEPTHS AND DRILLING PROGRESS (m) VS- Very strong UW - Unweathered L d SK McMillan
i i i i S - Strong SW - Slightly weathered ogge
Date Time Drilled Depth Casing Depth Fluid Depth Mo Mocataly strong | MW - Mo o jele] Started
W - Weak HW - Highly weathered
VW - Very weak CW - Completely weathered Checked GP 6/08/2021
EW - Extremely weak Finished
Remarks 10/08/2021
50 mm standpipe piezometer installed upon completion of _—
drilling. Piezometer developed by air lift. Drill Rig
N119
Hand Held Shear Vane ggorg(;?\}al /\Z/ertllca:jsvurx(_ey Pgtutms:zl\(l)ngZOOO / Mount Eden Core Boxes 12
DR2272: 19mm blade: Correction Factor = 1.572 ew zealan ertical Latum
vane shear strength per NZGS guideline Page 4 of 10

20/12/2021



PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway : HOLE DH210 P

Project Eastern Busway IDENTIFICATION

Location 19 Williams Roberts Rd

m - Borehale Mo, © 1\0

Pnupecl Nama\ Eashern gum‘ Date: “ '{2\

Logged by B,
Scale: mm

Box No.

Box: 1 of 12 - Depth: 00.00m to 04.20m of 33.00m
Date Drilled 6/08/2021 to 10/08/2021 - Date Photographed: 6/08/2021

e Y

T

i “‘ﬁ > W"‘ &

R W
e -
=

Project No. - Barehole No, - BNG
A-COM Project Name.. Easvern Gm&%u e ¢ Oq* {2\
) Logged by | ©W Bo No. -

Scale: mm

IEIIII“'I'I'-----"_.--.-.-'----.

2021 EB DRILLHOLE LOG 2021-12-20 SBS MASTER.GPJ BASE.GDT 20/12/21

Box: 2 of 12 - Depth: 04.20m to 07.00m of 33.00m
Date Drilled 6/08/2021 to 10/08/2021 - Date Photographed: 9/08/2021

Page 5 of 10




2021 EB DRILLHOLE LOG 2021-12-20 SBS MASTER.GPJ BASE.GDT 20/12/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway

Project Eastern Busway :B%IN%F.CATDN DH21 O_P

Location 19 Williams Roberts Rd

Borehole No, :’.\d
Project Name. € ashern BusWa D= ‘M’f‘l\
Logged by : BW, Box No 3

50 100 Scale’ mm 200
g HEEE Pt e = P
—_ — — — -

Box: 3 of 12 - Depth: 07.00m to 09.50m of 33.00m

Date Drilled 6/08/2021 to 10/08/2021 - Date Photographed: 9/08/2021

AECOM Project No. Borahole No, - i\a
Prope o Eastern Busia oie OAYOT[2V
Logged by : B¥. Box No *’
100 Scale: mm 200

EEEEE . ., T

Box: 4 of 12 - Depth: 09.50m to 12.10m of 33.00m
Date Drilled 6/08/2021 to 10/08/2021 - Date Photographed: 9/08/2021

Page 6

of

10




2021 EB DRILLHOLE LOG 2021-12-20 SBS MASTER.GPJ BASE.GDT 20/12/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway

Project Eastern Busway :B%IN%F.CATDN DH21 O_P

Location 19 Williams Roberts Rd

TL-ASan

LS —

-

1 0-\:0 A

13 5m

)
Q|
L~

5 Borehole No, i\a
am; Easkern me\aua.e o‘ibﬂ' 2\

Box No:

Box: 5 of 12 - Depth: 12.10m to 15 00m of 33. OOm
Date Drilled 6/08/2021 to 10/08/2021 - Date Photographed: 9/08/2021

Box: 6 of 12 - Depth: 15.00m to 17 45m of 33.00m
Date Drilled 6/08/2021 to 10/08/2021 - Date Photographed: 9/08/2021

Page 7 of 10




PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway

Project Eastern Busway :B%IN%F.CATDN DH21 O_P

Location 19 Williams Roberts Rd

Borehole No, 1}‘0
Name £ asherpm Busoaw, D ate Oq 82\
I».BK.. . 580 No ?

Box: 7 of 12 - Depth: 17.45m to 19.95m of 33.00m
Date Drilled 6/08/2021 to 10/08/2021 - Date Photographed: 9/08/2021

2021 EB DRILLHOLE LOG 2021-12-20 SBS MASTER.GPJ BASE.GDT 20/12/21

N i mm i\ﬂ
me - € asherm Busia. y ba{:\
it des . Bo 4 MoS t

Box: 8 of 12 Depth: 19.95m to 22. 60m of 33.00m
Date Drilled 6/08/2021 to 10/08/2021 - Date Photographed: 10/08/2021

Page 8 of 10




2021 EB DRILLHOLE LOG 2021-12-20 SBS MASTER.GPJ BASE.GDT 20/12/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway

Project Eastern Busway :B%IN%F.CATDN DH21 O_P

Location 19 Williams Roberts Rd

Project No. © Borehale No. 1\q
Project Name - € agheen Bm\anae:-m&sﬁ\
Logged by : B, Bo No- &

i) 50 . 00 Scale: mm 200 . '
EEEN T s om T e = = o -
B e S TR U p e = e Ty

Box: 9 of 12 - Depth: 22.60m to 25.50m of 33.00m

Date Drilled 6/08/2021 to 10/08/2021 - Date Photographed: 10/08/2021

! - ’
q'_' Oﬂ‘ Project No. Borehale No,: 1@ LN
c Project Name - € ashern 5%605!}2: F@bﬂfi\ |
E Logged by : S, 80 N0 10 ]— ; T =
0 50 100 Sclemm 200 ; A .
EEEEE T T an e e PP === F T

Box: 10 of 12 - Depth: 25.50m to 27.95m of 33.00m
Date Drilled 6/08/2021 to 10/08/2021 - Date Photographed: 10/08/2021

Page 9

of 10




2021 EB DRILLHOLE LOG 2021-12-20 SBS MASTER.GPJ BASE.GDT 20/12/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway

Project Eastern Busway :B%IN%F.CATDN DH21 O_P

Location 19 Williams Roberts Rd

- El
[

!

e . U

A=COM Project No. Borehole No,: £AG
Project Name - € asvesyy ﬁuwaﬁule I‘Gbﬂ{h
Logged by - B, Box No:
100

Scale ¥ B
"ITI'I"
lllIll‘l‘I‘l‘l‘..-__f.fl"l'I'----- .*

TR =h

Box: 11 of 12 - Depth: 27.95m to 30.50m of 33.00m
Date Drilled 6/08/2021 to 10/08/2021 - Date Photographed: 10/08/2021

Borenole No, - 2\ G

Project Name - € agrefn 6‘-‘-“-05\:5 alg mb {2\
Logged hy 6\‘.. ; xno. AR

Box 12 of 12 - Depth 30.50m to 33.00m of 33.00m
Date Drilled 6/08/2021 to 10/08/2021 - Date Photographed: 10/08/2021

Page 10 of

10




2021 EB KEY SHEET 210922 1700 MILL RD MASTER.GPJ BASE.GDT 22/09/21

TERMINOLOGY AND SYMBOLS

Drilling / Investigation Methods

CFHSA - Continuous Flight Hollow Stem Auger.
CFSSA - Continuous Flight Solid Stem Auger.
DC - Dynamic Coring (eg Terrier Rig).
DCP - Dynamic Cone Penetrometer.

HA - Hand Auger.

HQ3 - HQ Triple Tube.

HQWL - HQ Wire Line.

HWOB - Heavy Weight Open Barrel.

NQ3 - NQ Triple Tube.

NQWL - NQ Wire Line.

OB - 100mm diameter Open Barrel.
OB70 - 70mm diameter Open Barrel.

PERC - Percussion.

PS - Piston Sample.

PQ3 - PQ Triple Tube.

PQWL - PQ Wire Line.

RC - Reverse Circulation.

RCDHH - Reverse Circulation Down Hole Hammer.
SPT - Standard Penetration Test.

SPERC - Sonic Percussion.

PT - Push Tube Sample

VAC EX - Vacuum Excavation.

WASH - Wash Dirilling.

Installation & Backfill

Groundwater Records

@ Eastern Busway

Test Results

SPT "N" value; uncorrected blow count for 300 mm penetration
#/# /| #/#/#/ # blows per 75 mm penetration

ss - Standard Penetration Test - split spoon

sc - Standard Penetrattion Test - solid cone (no sample recovery)
SUOW - Sunk Under Own Weight

Vane Shear Strength Tests

# / # Vane shear strength test results given as peak / remoulded shear strengths
(kPa). Test as per NZGS Guideline, 2001.

f = Vane test performed on core recovered prior to extrusion from core barrel.
= Vane test performed on excavated material of suitable size.

UTP - Unable to penetrate.

Unit/Geological Boundary Lines

Known

Inferred/Unknown

Samples

Standpipe

D:I:l Grout ﬁgﬁ

20
Water Level (During Drilling) Z PT

- Thin Wall Push Sample
PS - Piston Sample

. R, Water Inflow/Seep U - Undisturbed
Slotted Standpipe @ Cement M I>— D - Disturbed (Core)
. : Water Outflow <] B - Disturbed (Pit)
Collapse/Cuttings Gravel Pack Filt
/Spoil ravel Fack Filter Complete Water Loss |
Bentonite Sand Pack Filter Regain Circulation > . Fuidlevel
\2.0 measurement

o during drilling

Inclinometer Gravel Backfill

Rock Descriptions

Relative Strength Weathering
USC (MPa)
ES - Extremely strong > 250 UW - Unweathered
VS - Very Strong 100 - 250 SW - Slightly Weathered
S - Strong 50 - 100 MW - Moderately Weathered
MS - Moderately Strong 20 - 50 HW - Highly Weathered
W - Weak 5-20 CW - Completely Weathered
VW - Very Weak 1-5

EW - Extremely Weak <1

Rock Defect Abbreviations

Defect Type Infill Thickness

Infill Material

Soil Descriptions

Consistenc Relative Densi
Cohesive Soils Non-cohesive soils

Su (kPa) SPT "N" Value
Very Soft <12 (uncorrected)
Soft 12-25 Very Loose <4
Firm 25-50 Loose 4-10
Stiff 50 - 100 Medium Dense 10 - 30
Very Stiff 100 - 200 Dense 30-50
Hard 200 - 500 Very Dense > 50

Graphic Log (typical symbols)

Peat % Mudstone

BP = Bedding Plane Defect Sn = Stained Calc = Calcareous

CZ = Crush Zone Vn = Veneer (<0.5mm) Cb = Carbonaceous

DB = Drilling Break Cg = Coating Cc = Calcite Clay g Siltstone
FZ = Fracture Zone P = Partially infilled Cl = Clay

HJ = Healed Joint C = Completely Infilled

Fe = Iron Oxide

Silt . Sandstone

J = Joint Mn = Manganese -
SZ = Shear Zone Infill Colour NF = No Infill Sand M Basalt
Ve = Vein bl = Blue Py = Pyrite
bn = Brown Qtz = Quartz
Defect Aperture bk = Black S = Sand Gravel / Cobbles |E No recovery
T = Tight (Nil) gn = Green Slt = Silt
VN = Very Narrow (>0-2mm) gy = Grey Welded Tuff
N = Narrow (2-6mm) or = Orange
MN = Moderately Narrow (6-20mm)  pk = Pink
MW = Moderately Wide (20-60mm) rd = Red C M
W = Wide (60-200mm) wh = White
VW = Very Wide (>200mm) ye = Yellow ore easu rements

Defect Roughness
PI = Planar

St = Stepped

Ud = Undulating
Ro = Rough

Sm = Smooth

Slk = Slickensided
\\ = Parallel

TCR - Total Core Recovery
RQD - Rock Quality Designation

Po = Polished

Soil and rock descriptions generally as in "Guidelines for the Field Description of Soil and
Rock for Engineering Purposes" by the NZ Geotechnical Society Inc, December 2005.




@7) EasternBusway ~ LOG OF DRILLHOLE ~ [woe DH212_P

IDENTIFICATION

Co-ordinates 409778.86mE ~ 796356.53mN
Orientation -90°  Elevation 15.87m
Location 15 William Roberts Rd

Client Auckland Transport
Project Eastern Busway

Project number 60644113 Feature MSE Abutment Wall

2021 EB DRILLHOLE LOG 2021-12-21 SBS MASTER.GPJ BASE.GDT 21/12/21

- SOIL PROPERTIES s
GEOLOGICAL _8 g 5 °c g’ 8’ Eﬁ @ Subf_:rdinale MAJOR m_in_or; colon_Jr, _struc(u_re. Stre_ng(h, moi_su:lre conditio_n, :@
DESCRIPTION TestRecords | 2| 8 | 2B (55| < > 58| Tacton doscripton minor rachon desanpton. addtiona, sucuree, sadtionsl| @
Weathering, Colour, Fabric, ROCK NAME. 2 3 © g o< Q = TCR g_g g information, etc 1S
Strength, Discontinuities, Lithological Features g’g’ ® s |X® 8 Q [RQD] n 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = § 5 X om é’ © o DEFECT DESCRIPTION @
Vane/ N Values 5 [&] O] (A’) cgrgm) (.loims, Beddin_g Seams, S_hatter, Shear and Crush Zgn_e;, Foliation, £
SPT 0-50 "l”l""“(’ w§§§ %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
0.0m: TOPSOIL comprising T FTTTTTTTTTTE Cx FTTTT 0.0m: Clayey SILT; dark brown. Soft, moist, low
C X
clayey silt. [0 [TEHTTEE T E el IT1T] plasticity.
0.4m: ALLUVIUM comprising 76/42 : : : : : : : : : : : : : : :— f—_:E"_‘:Z: : : : : 0.4m: Silty CLAY; light grey with orange
clay, silt and sand, in places HA L il 100 staining/mottling. Stiff to very stiff, moist, high
pumiceous or organic. Lo FEEPETE T E sl 111 plasticity.
o | 1111 = 1
I 11 (ANRRRRNRNR RN 111
I 11 (ANRRRRNRNRRNS 111
15;;‘SOIIII ANRRRRNRR R 111 N
0,11, | 111 RERRRRERIREES 5 1111 1.5 to 3.2m: Orange staining lessens.
PT ~ —
] RS = S]]
; - 2 ]
I 11 (ANRRRRNRNRRE s 111
I 11 (ANRRRRNRNR R ] 111
P HQ [T |||_— = 100 | ||| 2.4 to 2.6m: Firm.
I 111 RRRRRERARNNES IT1T]  26t02.8m: Sof.
NER I L 2810415m: Very soft
s {1111 N == L o .
0,0,0, HWT] - £ 3.0m: 114mm diameter, HWT casing to 3.0m depth.
0,00 LI SPT FEEEEEEE e e 100 i 3.2 to 4.15m: Grades to dark grey.
N=0 - . . N .
S LT E il
I 11 (ANRRRRNRNRRE 111
P PT LT T T 111
I 11 ANRRRRERNRRN S 111
— . .om: :SILT.
RN L g 4 []] ]| ®9tos0m:PushTube
FEEE RS T E 100 | [111| 4.15m: Fine to medium SAND with trace silt, fine
1111 NERERRRRRERRE I111| subrounded pumice gravel and organics; grey.
ss bz — N
o 233 O | | ERRRRRRARERE |11]| Dense, moist to wet, poorly graded.
3 468 II SPT UL E 100 |11
i N 2 | s Il
o — 5
$ I 11 (ANRRRRNRNR RN, 111
= I 11 FEEPTETE T 111
= [T fmas (LEE|TEENTTTE 100 |11
2 I 11 (ANRRRRNRNR RN 111
= [0 (ANRRRRNRNR RN, 111
I [T = 6 111
I FEEPEEEEfr T E 111
SPT 100
I (AR RERNR R 111
I FEE{EEEEfr = 111
I 11 (ANRRRRNRNRRNS 111
I 11 FEEPEEEEfr T E 111
FEET| RS e 7 100 11711
I 11 (ANRRARERAR R 111
65’2 : : : : : : : : : : : : : : C : : : : 7.35m: Organic CLAY; dark brown to black. Very
0,0,0, Critbser b C 100 (1111 soft, moist, high plasticity.
1,01 C
N FEE T E 111
— 8
I 11 (ANRRRRNRNRRE 111
FEETLPT g 100 (1]
I 11 (ANRRERNRRRE 111
I 11 Has FEEPEEEE T 100 111
L1 FETEETEEEET C ['111] 8.7m: Fine SAND with some silt and trace organics;
s LI FEEETTTTTTE o I'1'11] brown. Dense, dry to moist, uniformly graded.
222, é 1111 PT (ERERRNR A 100 |1 I | [\Organics are decomposed black streaks.
1,'\11:']5 g (N FEEPEEE T 111} 9.1m: Organic CLAY: dark brown. Soft, moist, high
111 ANRRRRNR R | 111 | plasticity.
I 11 (AR RRRNRNR R I111{ 9.5m: CLAY with trace silt and wood; bluish grey. 09
[0 [THPTTEE T | ['111] Soft, moist, high plasticity. v
[ Ll L1l ~
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Driller
Date logged 3/08/2021
FLUID_ DEPTHS AND DRILLING P_ROGRESS (m) VS- Very strong UW - Unweathered McMillan
Date Time Drilled Depth Casing Depth Fluid Depth| | S-Srong = | Sw-Sighiy weathored Logged SK Started
20/07/2021 17:00 04.50 3.0 05 VWV Very veak CW - Completey weainered | Checked  GP 29/07/2021
30/07/2021 08:20 04.50 3.0 1.52 EW - Extremely weak Finished
30/07/2021 15:45 22.50 3.0 0.9 R K
02/08/2021 08:45 22.50 3.0 6.5 emarks 3/08/2021
03/08/2021 08:15 34.00 3.0 9.9 50 mm standpipe piezometer installed upon completion of I
03/08/2021 17:00 35.00 - 57 drilling. Piezometer developed by air lift. Drill Rig
N119
Hand Held Shear Vane Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden c
; ore Boxes 13
DR2272: 19mm blade: Correction Factor = 1.572 2000 / New Zealand Vertical Datum 2016
vane shear strength per NZGS guideline Page 1 of 11

21/12/2021



2021 EB DRILLHOLE LOG 2021-12-21 SBS MASTER.GPJ BASE.GDT 21/12/21

IDENTIFICATION

(&7) EasternBusway ~ LOG OF DRILLHOLE ~ [mo DH212_P

Co-ordinates 409778.86mE ~ 796356.53mN

. Orientation -90°  Elevation 15.87m
Project Eastern Busway Location 15 William Roberts Rd

Project number 60644113

Client Auckland Transport

Feature MSE Abutment Wall

c
T | e o SOIL PROPERTIES S
GEOLOGICAL _8 el 3 °c g’ 8’ r:onﬁ 7 Subordinate MAJOR minor; colour, structure. Strength, moisture condition, ®
=% » £ = €35 ding, bedding, plasticity, sensitivity, major fraction description, subordinat <
DESCRIPTION TestRecords | 2| 8 | 2B (55| < 2 58| Facton descripton, minor racion descipion, adational srucures, adaional| D
Weathering, Colour, Fabric, ROCK NAME. g S |85|les| & = TCR |82 8| information, etc €
Strength, Discontinuities, Lithological Features g’g [ORE=1 X © 8 Q. [RQD] %) E
(bedding, foliation, mineralogy, cement, etc). Shear SPT = § g (') é’ © o DEFECT DESCRIPTION 5
Vane/ N Values 5 [&] O] (A’) cf'gm) (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, £
SPT 0-50 "l”l""“(’ U,g;% %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
I I I Q3 I I I I I I I I I I o 100 I I I I 9.6 to 9.8m: With some fine to medium sand.
C 9.8 to 11.0m: Firm.
| | | | | | | | | | | | | C | | | | 9.5m: CLAY with trace silt and wood; bluish grey. Soft,
ss — moist, high plasticity. (continued)
011, 11 (ANRRRRNRNRRES 111
212 FEE{SPTALEE| T E 100 11111
N=6
11 FEVLTETE T 44 111
111 RERERRN] |||: 1111 11.0 to 11.4m: Stiff.
11 (ANRRRRNRNRRNS 111
P Has | HEEPETTH| TR 100 |1 111 11.4 to 12.75m: Very stiff.
11 (AR RNRNR RN 111
11 FEEEEEEfr e 111
ss 11 FEE{ T =12 111
111 11 (ANRRRRNRNRRE 111
122 SPT C 100
NZ6 11 (ANRRRRNRNR R 111
11 FEEEETE T = 111
11 (ANRRRRNRARRE- 111 _
11l e e 1111 12.7 to 12.75m: Large chunk of decomposing wood
C takes up whole core.
11 Has FETLEEEEfTLL C 13 100 111 12.75 to 13.95m: Soft with small organic streaks.
11 FEEPEEEE T 111
11 (ANRRRRERNRRE 111
S s 1]
0,1,1 I seT [TEE{TITEfTTTE 100 | 111
N=2 11 IIIIIIIIII—_14 111
111 [RERRRRERIRREE 1111 13.95 to 16.0m: Firm.
11 (AN RRRRNRAR R 111
g FUT | pga [T TTEH{TTTE 100 [1111
2 11 (ANRRRRNRNRRE 111
o 11 (ANRRRRNRNRRES 111
g 3615 11 FEEPETET T E 45 111
b4 00,1 11 SPT (ANRRRRNRNR RN, 100 111
& 2 A FELETTE{TTTE 1K
2 11 (ANRRERNRR R 111
= 11 (ANRRRRNRNR RN 111
11 (ANRRRRNRNR RN, 111
I HQ3 LTI =16 100 {111 16.0 10 19.3m: St
11 FEEPEEEEfr T E 111 2o 19-5m: St
wois | 1111 LT E il
o 11 FEE{EEEEfr = 111
SO0 AT 11T [ spr [TIT{ITII{ITIE 100 1111
N=2 11 FEEPEEEEfr T E 111
11 FEEEEE 17 111
11 (ANRRARERAR R 111
11 (ANRRRRNRARRNS 111
HQ3 — 100
11 [P E 111
11 (ANRRRRNRNR R 111
63/9 11 IIIIIIIIII—_18 111
o B e 1l
1,’\,1;13 LD SPTALTETE e 100 11111 18.2 to 19.3m: Trace fine micaceous sand lenses.
11 (ANRRERNRRRE 111
11 FEEPEEEE T 111
11 (ANRRRRERNRRE 111
F 10 mas [FEEETTETTTE 49 100 | 1111
11 (ANRRRRERNR R 111
11 (AR RNRNRRN S [ - - -
60/6 I e 1111 19.3m: Fine SAND with some clay; bluish grey.
Sss — . . o
0,04, BN ook M1 Medium dense, moist, uniformly graded. N
021 111 SPT NN 100 [111| 19.35m: CLAY with trace silt and fine micaceous b o o
N=4 . . " . e o o o
L1 vl o o L 111 | sand lenses; bluish grey. Stiff, moist, high plasticity. b o o
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Date | d 3/08/2021 Driller
ate logge
FLUID DEPTHS AND DRILLING PROGRESS (m) VS - Very strong UW - Unweathered N ’ SK McMillan
i i i i S - Strong SW - Slightly weathered ogge
Date Time Drilled Depth Casing Depth Fluid Depth Mo Mocataly strong | MW - Mo o jele] Started
W - Weak HW - Highly weathered
VW - Very weak CW - Completely weathered Checked GP 29/07/2021
EW - Extremely weak -
Finished
Remarks 3/08/2021
50 mm standpipe piezometer installed upon completion of I
drilling. Piezometer developed by air lift. Drill Rig
N119
Hand Held Shear Vane ggorg(;?\}al /\Z/ertllca:jsvurx(_ey Pgtutms:zl\(l)ngZOOO / Mount Eden Core Boxes 13
DR2272: 19mm blade: Correction Factor = 1.572 ew zealan ertical Latum
vane shear strength per NZGS guideline Page 2 of 11

21/12/2021



2021 EB DRILLHOLE LOG 2021-12-21 SBS MASTER.GPJ BASE.GDT 21/12/21

@ Eastern Busway

LOG OF DRILLHOLE

HOLE
IDENTIFICATION

DH212_P

Co-ordinates 409778.86mE

796356.53mN

Client Auckland Transport o _
. Orientation -90°  Elevation 15.87m
Project Eastern Busway Location 15 William Roberts Rd
Project number 60644113
] Feature MSE Abutment Wall
c
T | e o SOIL PROPERTIES S
GEOLOGICAL _8 e| 3 oc g’ 8’ r:onﬁ %) Subordinate MAJOR minor; colour, structure. Strength, moisture condition, ‘(6
=5 B £|_E [est ding, bedding, plasticity, sensitivity, major fraction description, subordinat €
DESCRIPTION TestRecords | 2| 8 | 2B (55| < > S 58| facion descripton, minor iractin desarghon. addtiona atcures. addtionsl|
Weathering, Colour, Fabric, ROCK NAME. ] T S5|oS| © £ |TCR [§2 8| information, etc €
Strength, Discontinuities, Lithological Features g’g‘ © E|Xwo o Q RQD n 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = 8 9 X om () o E [ o ] DEFECT DESCRlPTlON @
Vane/ N Values 5 © 8 ; V] (A’) cgrgm) (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, £
SPT 0-50 BI T"T w§§§ %%% ?? ? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
ITTT ITTTTTTTTTTE ['TTTT 19.35m: CLAY with trace silt and fine micaceous sand oo o
1111 [HERERREREREES [111]| lenses;bluish grey. Stiff, moist, high plasticity. (continued)
FEET e [T EEEE(ETT 111
[0 RRRRRERAR NS 111
[0 [T EEEEfT T E 111
to2te || | ] | IR 111 20.95m T 5
000, [ 1111 - (ANRRRRNRNR RN 111 9o [18ce sand ceases.
000 11l [T 111 . )
% suow | | ||| L e 1111 21.3 to 21.6m: Trace organic flecks.
o C — N "
e : : : : : : : : : : : : : : C : : : 21.6m: Organic silty CLAY with some wood fibres;
o - black. Firm, moist, low plasticity. (Bordering on
6 | | | | HQ3 | | | | | | | | | | — | | | fibrous peat)
<Z( LEE FEFPTEEE T C LT 22.0m: CLAY with trace silt; bluish grey. Stiff, moist,
v [0 [T E [T high plasticity.
2 s gl 111 FEEEETE T = 111
= Sk AUTIT | ser [HHTJTHTTTITE 1K
N=s AT [T EEEEfT T E 111
[0 FEEEEEEfT T 111
[0 [T 111
[0 FEE[EELEfT T E 111
FEEE P g I
- 23.5 to 24.07m: Trace organic flecks and wood.
[0 [T 111
7114 1111 LTI (RN 23.8 to 24.07m: Firm with trace fine sand.
> I led | £ 111
24.07m: MW, grey, fine to 13.23.31 SPT i | % 1= i
medium SANDSTONE. for L1011 I i C M1 24.25 to 25.5m: Drilling breaks, 0°, at 24.5, 24.7,
Weak. Subrounded 2,3;"5%\ . 24.8 & 25.0m.
mudstone inclusions : : : : : : : : : : : C : : :
(3-10mm). o . o
) Hi C 24.85m: HJ, 45°, PI, Ro, NF
241510 24.3m: SW. RERREEII - y 24:95m: HJ, 45°. PI, Ro. NF
24.3m: Unweathered, grey, 1111 111 1111 C 1111 25.0m: Coarse gravel cease.
fine to medium [0 I [T 111
SANDSTONE. Moderately e 1111
. . SC _
strong, gently inclined 40,10 W e 111 25.5 to 27.0m: Drilling breaks, 0°, at 25.7, 25.9,
moderately thickly bedded. for 111 1 Ll C 1 26.4, 26.55, 26.7 & 26.9m.
Trace subrounded mudstone %TETO -
% inclusions (3-10mm) and fine I Il FEEETT - [
2 suZan%uIargravel, dark grey [T Has [11 Il v Il - ol | 26.15m: J, 60°. P1. Ro, NF
<§‘ \and red. I I lallc | 26.23m: J, 45°, PI, Ro, NF
& | 26.3m: Slightly weathered, [0 I N = | 26.34m: J, 30°, PI, Ro, NF
Q| grey speckled white and dark [T [11 Mnglle | 26.6m: J, 50°, PI, Ro, NF
o | grey, volcaniclastic, fine to I Hgjngliic I 26.77m: J, 30°, PI, Ro, NF
| e e o oz vzusam (1N N Hiie |
m | Moderately §tf9ng, 28,22 N 111 I Il C | 27.05m: J, 10°, Pl, Ro, NF
£~ | moderately inciined C - 27.13m: J, 25°, Pl, Ro, NF
< | moderately thinly to thickly N>50 L1 L1 LAl - |
Q| bedded. Containing fine to I IgHgliic I 27.46m: J, 65°, P, Ro, NF
| coarse, red and dark grey, FETT] g f11 Hglc | 27.54m: J, 30°, PI, Ro, NF
0 | subangular to angular gravel. 111 111 1Al + | 27.0 to 28.5m: Drilling breaks, 0°, at 27.2, 27.6,
=z - 27.7,28.05,28.1 & 28.2m.
[0 I IHgllE |
L1l g ngliie | 28.2m: HJ, 25°, Ro, NF
[0 I Mnar - |
11 111 1Al F | 28.5 to 30.0m: Drilling breaks, 0°, at 28.65, 28.8,
| | | | | | | | | | | C | 28.9, 29.25, 29.4 & 29.65m.
Lo [Tl ¥ Z I l 28.91m: J, 60°, PI, Ro, NF
- (N 11 1Al | 29.0m: HJ, 5%, Ro, VN, S, filled with sandstone
29.1m: Unweathered, grey EERREEANY L1 E | material
\SILTSTONE. Weak. D11 i e | 29.2m: J, 70°, Ud, Ro, N, S, filled with grit material
— 29.27m: Ve, 80°, Ro, T, Cc
[0 I [H{HHE |
I rg]ie | 29.75m: Ve, 20°, Ro, T, Cc
[ 111 el 1
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING i
P Y! Y Driller
Date logged 3/08/2021
FLUID DEPTHS AND DRILLING PROGRESS (m) VS- Very strong UW - Unweathered L q SK McMillan
i i i i S - Stron SW - Slightly weathered ogge
Date Time Drilled Depth Casing Depth Fluid Depth MS-Mode?ately srong MW»Mogdergtelyweathered jele] Started
W - Weak HW - Highly weathered
VW - Very weak CW - Completely weathered Checked GP 29/07/2021
EW - Extremely weak -
Finished
Remarks 3/08/2021
50 mm standpipe piezometer installed upon completion of I
drilling. Piezometer developed by air lift. Drill Rig
N119
Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden
Hand Held Shear Vane Y Core Boxes 13

DR2272: 19mm blade: Correction Factor = 1.572

vane shear strength per NZGS guideline

2000 / New Zealand Vertical Datum 2016

Page 3 of 11

21/12/2021




(&7) EasternBusway ~ LOG OF DRILLHOLE ~ [mo DH212_P

IDENTIFICATION

Co-ordinates 409778.86mE ~ 796356.53mN

. Orientation -90°  Elevation 15.87m
Project Eastern Busway Location 15 William Roberts Rd

Project number 60644113

Client Auckland Transport

Feature MSE Abutment Wall

2021 EB DRILLHOLE LOG 2021-12-21 SBS MASTER.GPJ BASE.GDT 21/12/21

c
GEOLOGICAL E g 5 - g’ 8’ Eﬁ 1) gjboqudha!eahﬁgIEWEORU-(I:;IIOEI_J(,S_struc(u_re. Stre_ngth, moi_su:lre conditio_n, :%
DESCRIPTION TestRecords | 88| 2 |25 (x| < > 58| Tacton doscripton minor rachon desanpton. addtiona, sucuree, sadtionsl| @
Weathering, Colour, Fabric, ROCK NAME. S S |= S|los % = TCR g_gg information, etc 1S
(bodding, foraton. mineraiogy. ment ater - sh SPT § sle 85|88 o g [RaD]|? DEFECT DESCRIPTION %
Vaﬁ:; N Values E © 8 ; V] (%) cgrgm) (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, £
SPT 0-50 "l”l""“(’ w§§§ %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
29.3m: Unweathered, grey, 1T [T % ITITTTE [TT1 29.84m: Ve, 30°, Ro, T, Cc o o o
volcaniclastic, fine to coarse (N I % e 1111 29.97m: Ve, 30°, Ro, T, Cc P oo’y
SANDSTONE. Moderately L1l L 111
strong, gently inclined thickly [ LT E [ 30.0 to 31.5m: Drilling breaks, 0%, at 30.45, 30.65, e’
bedded. Containing fine to [ 111 Has |11 %é e 1111 31.3&31.4m. F.o.
o| cosesbmariomon |1 [HHNE A
8 N\color. ’(continued) L1l [ %é LT E 111 31.05t0 31.1m: Irlvérse,gréding at base of bed. :°:°:°
Z| 31.1m: Unweathered, grey, : : : : : : : ?/é : : : : C : : : : 31.4m: BP, 10% PI, Sm, NF Le.o.e
x| fine SANDSTONE. Weak. % - b0’
8 Subhorizontal, moderately I Il %2/? e 111 ° o o
o | thinly to thickly bedded with I I gg/g 1 N 31.7m: HJ, 20°, PI, Sm, NF
Z| indistinct laminations. RN [11 ggg I E [Tl y Foo’o
o 31.5t0 31.7m: Trage ) | | | | | | | //¢ | | | | C | | | | 31.5 to 33.0m: Drilling breaks, 0°, at 31.55, 31.6, P sl
b carbonaceous laminations. RER HQ3 H Zég i E I g%;rsn,.az.ss, 32.6,32.71, 32.76, 32.79, 31.87 & S
S L1 M s 111
S NEN I e 1l
o R i Il
< % C b o o
w [0 Hagl|ic 111 .
/% ~ 33.0 to 33.75m: Drilling breaks, 0°, at 33.15, 33.25, b o o
[0 ||| I 111 33.35, 33.4 & 33.45m. o o o
RN HniE I
TERREGE Il s I
NER e I
: : : : : : 2/22 : : : : :_ : : : : 33.75 to 34.0m: Core Loss: Damaged during drilling. :.:, : o
1111 HRRERRRRIR NS 1111| DH212_P terminated at 34.0m
[0 FEEEEEEfT T [111]| TargetDepth
[0 [T 111
A i i
1] L g 1]
[0 [T EEEEfE T 111
[0 TR E 111
[0 [T E 111
[0 (ANRRRRNRNR RN, 111
[0 [T =36 111
[0 [T EEEEfT T E 111
[0 [T E 111
[0 FEE{EEEEfr = 111
[0 [T 111
[0 [T EEEEfT T E 111
[0 FEE T 37 111
[0 (ANRRARERAR R 111
[0 [ EEEEf T 111
[0 [T E 111
i i
RN L g3 1]
[0 [T E 111
[0 FEEEEEEf T 111
[0 FEEPEEEE T 111
A i i
1L i 1
[0 FEEPEEE T 111
[0 [T = 111
[0 [T E 111
[0 [T 111
[ el 1Ll
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Driller
Date logged 3/08/2021
FLUID DEPTHS AND DRILLING PROGRESS (m) VS - Very strong UW - Unweathered N ’ SK McMillan
Date Time Drilled Depth Casing Depth Fluid Depth Mg_“sﬂtggr;gately srong aw»ag%fglrétgiaw:aﬁi o ogge Started
VWV - Very weak CW - Completey weainered | Checked  GP 29/07/2021
EW - Extremely weak -
Finished
Remarks 3/08/2021
50 mm standpipe piezometer installed upon completion of I
drilling. Piezometer developed by air lift. Drill Rig
N119
Hand Held Shear Vane Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden Core Boxes 13
DR2272: 19mm blade: Correction Factor = 1.572 2000 / New Zealand Vertical Datum 2016
vane shear strength per NZGS guideline Page 4 of 11

21/12/2021



PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway . HOLE DH212

Project Eastern Busway IDENTIFICATION

Location 15 William Roberts Rd

-y‘-

Project No Borehole No. - 2\
Project Name - € aghesn me 19 h‘{i\

Loggeubb SK. e, Box No.: |

2021 EB DRILLHOLE LOG 2021-09-22 SK (DH'S).GPJ BASE.GDT 24/09/21

Box: 1 of 13 - Depth: 00.00m to 02.35m of 34.00m
Date Drilled 29/07/2021 to 2/08/2021

8 A=COM - Foetho Borehola No. . Z\ 2 ot
Project Name- Eashern Buswoaw Dae: 30 [F \ "
oy oniomete mRp | o
200

'Illllm---.m----

Box: 2 of 13 - Depth: 02.35m to 05.75m of 34.00m
Date Drilled 29/07/2021 to 2/08/2021

Page 5 of 11




2021 EB DRILLHOLE LOG 2021-09-22 SK (DH'S).GPJ BASE.GDT 24/09/21

6\ PHOTOGRAPHIC LOG OF DRILLHOLE
\_D EaStern Busway Project Eastern Busway :B%IN%F.CATDN DH212
Location 15 William Roberts Rd
Prog oc'slu - Borehale No. | 1\1
:c';r;u:; -;imun Gwoia;::emggf?F\
Box: 3 of 13 - Depth: 05.75m to 08.70m of 34.00m
Date Drilled 29/07/2021 to 2/08/2021
Borshola No.: 2\ 2 " KODAX Color Coatrol Paiches
Tapie smen B, IR
Box: 4 of 13 - Depth: 08.70m to 11.15m of 34.00m
Date Drilled 29/07/2021 to 2/08/2021
Page 6 of 11




2021 EB DRILLHOLE LOG 2021-09-22 SK (DH'S).GPJ BASE.GDT 24/09/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway . HOLE DH212

Project Eastern Busway IDENTIFICATION

Location 15 William Roberts Rd

SE Em v . Project No. o Borehole No.- 2\ 2
: Project Name - € ashee ambﬂah 30{1{2\

Loggen ny SK.. Box No. s

Box: 50f13 - Depth: 11.15m to 13.95m of 34.00m
Date Drilled 29/07/2021 to 2/08/2021

Project No. : Borahole Ho.: 2\2
Projct Name - € aghern m.am soh{z\
Lonnedh’r LN BoxNo- &

&= 200

Box: 6 of 13 - Depth: 13.95m to 16.65m of 34.00m
Date Drilled 29/07/2021 to 2/08/2021

Page 7 of 11




2021 EB DRILLHOLE LOG 2021-09-22 SK (DH'S).GPJ BASE.GDT 24/09/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway . HOLE DH212

Project Eastern Busway IDENTIFICATION

Location 15 William Roberts Rd

Project No. - % Borehole No.: 2\
Project Name - € agives mbna:e 30!1{2\
Logged by : S, No. T

Box: 7 of 13 - Depth: 16.65m to 19.35m of 34.00m
Date Drilled 29/07/2021 to 2/08/2021

Project No SorslwlaNﬂ 2\1
Project Name - € aghesn 5“‘”“353"0 30/[% {2\
Logged by : SK BoxNo. @

e

Box: 8 of 13 - Depth: 19.35m to 21.75m of 34.00m
Date Drilled 29/07/2021 to 2/08/2021

Page 8 of 11




2021 EB DRILLHOLE LOG 2021-09-22 SK (DH'S).GPJ BASE.GDT 24/09/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway HOLE

Project Eastern Busway IDENTIFICATION

DH212

Location 15 William Roberts Rd

B A=COM - Froectio Borehole No_ 2\ 2

Propct Nare €ashern Busag Do o2k [2\
Logged by B, BxNo i} °
Scale mm

Box: 9 of 13 - Depth: 21.75m to 24.15m of 34.0m
Date Drilled 29/07/2021 to 2/08/2021

R = Iy TR T e

LEW et

ASCOM -~ - Priectio: % Borehole No.; 2\2
Project Name : € aghesn ﬂm:bmw:oz& f’-\
Logged by : © W, 3 i

Box No. ]3
100 Scala mm 200 =

Gt

= 1g.s

Box: 10 of 13 - Depth: 24.15m to 27.00m of 34.00m
Date Drilled 29/07/2021 to 2/08/2021

Page 9

of

11




2021 EB DRILLHOLE LOG 2021-09-22 SK (DH'S).GPJ BASE.GDT 24/09/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway . HOLE DH212

Project Eastern Busway IDENTIFICATION

Location 15 William Roberts Rd

< '.'I. l?w_
Tl = . ProjectNo.: “ Borehole No 0l
# A=COM Project Name - € aghern Guwubm o2le {1\

s Logged by BW. Box No. A} : 4

Nl o 50 sl -
e e . . .. T = - Al
- ¥ = T .( T s -—w—" f L ST T aan T - LW | A

Box: 11 of 13 - Depth: 27.00m to 29.75m of 34.00m
Date Drilled 29/07/2021 to 2/08/2021

Project No. ©

e s G2l

aux Na.

IIIII'H'I'I-..

Box: 12 of 13 - Depth: 29.75m to 32.70m of 34.00m
Date Drilled 29/07/2021 to 2/08/2021

Page 10 of 11




2021 EB DRILLHOLE LOG 2021-09-22 SK (DH'S).GPJ BASE.GDT 24/09/21

6\ PHOTOGRAPHIC LOG OF DRILLHOLE
\_D EaStern Busway Project Eastern Busway :B%INEHF.CAT@N DH212
Location 15 William Roberts Rd
D s L T TR TP L
| — < Project No. : Borehole 2\2 = KOOAK Color Canlrol Paiches \
k A=COM Project Name : € agherry GHWiﬁDasewoidb, . P |
: G s 48 L"Wed E’;BEK- 4 Box No. | E, :
LN E o n e
Box: 13 of 13 - Depth: 32.70m to 34.00m of 34.00m
Date Drilled 29/07/2021 to 2/08/2021
Page 11 of 11




2021 EB KEY SHEET 210922 1700 MILL RD MASTER.GPJ BASE.GDT 22/09/21

TERMINOLOGY AND SYMBOLS

Drilling / Investigation Methods

CFHSA - Continuous Flight Hollow Stem Auger.
CFSSA - Continuous Flight Solid Stem Auger.
DC - Dynamic Coring (eg Terrier Rig).
DCP - Dynamic Cone Penetrometer.

HA - Hand Auger.

HQ3 - HQ Triple Tube.

HQWL - HQ Wire Line.

HWOB - Heavy Weight Open Barrel.

NQ3 - NQ Triple Tube.

NQWL - NQ Wire Line.

OB - 100mm diameter Open Barrel.
OB70 - 70mm diameter Open Barrel.

PERC - Percussion.

PS - Piston Sample.

PQ3 - PQ Triple Tube.

PQWL - PQ Wire Line.

RC - Reverse Circulation.

RCDHH - Reverse Circulation Down Hole Hammer.
SPT - Standard Penetration Test.

SPERC - Sonic Percussion.

PT - Push Tube Sample

VAC EX - Vacuum Excavation.

WASH - Wash Dirilling.

Installation & Backfill

Groundwater Records

@ Eastern Busway

Test Results

SPT "N" value; uncorrected blow count for 300 mm penetration
#/# /| #/#/#/ # blows per 75 mm penetration

ss - Standard Penetration Test - split spoon

sc - Standard Penetrattion Test - solid cone (no sample recovery)
SUOW - Sunk Under Own Weight

Vane Shear Strength Tests

# / # Vane shear strength test results given as peak / remoulded shear strengths
(kPa). Test as per NZGS Guideline, 2001.

f = Vane test performed on core recovered prior to extrusion from core barrel.
= Vane test performed on excavated material of suitable size.

UTP - Unable to penetrate.

Unit/Geological Boundary Lines

Known

Inferred/Unknown

Samples

Standpipe

D:I:l Grout ﬁgﬁ

20
Water Level (During Drilling) Z PT

- Thin Wall Push Sample
PS - Piston Sample

. R, Water Inflow/Seep U - Undisturbed
Slotted Standpipe @ Cement M I>— D - Disturbed (Core)
. : Water Outflow <] B - Disturbed (Pit)
Collapse/Cuttings Gravel Pack Filt
/Spoil ravel Fack Filter Complete Water Loss |
Bentonite Sand Pack Filter Regain Circulation > . Fuidlevel
\2.0 measurement

o during drilling

Inclinometer Gravel Backfill

Rock Descriptions

Relative Strength Weathering
USC (MPa)
ES - Extremely strong > 250 UW - Unweathered
VS - Very Strong 100 - 250 SW - Slightly Weathered
S - Strong 50 - 100 MW - Moderately Weathered
MS - Moderately Strong 20 - 50 HW - Highly Weathered
W - Weak 5-20 CW - Completely Weathered
VW - Very Weak 1-5

EW - Extremely Weak <1

Rock Defect Abbreviations

Defect Type Infill Thickness

Infill Material

Soil Descriptions

Consistenc Relative Densi
Cohesive Soils Non-cohesive soils

Su (kPa) SPT "N" Value
Very Soft <12 (uncorrected)
Soft 12-25 Very Loose <4
Firm 25-50 Loose 4-10
Stiff 50 - 100 Medium Dense 10 - 30
Very Stiff 100 - 200 Dense 30-50
Hard 200 - 500 Very Dense > 50

Graphic Log (typical symbols)

Peat % Mudstone

BP = Bedding Plane Defect Sn = Stained Calc = Calcareous

CZ = Crush Zone Vn = Veneer (<0.5mm) Cb = Carbonaceous

DB = Drilling Break Cg = Coating Cc = Calcite Clay g Siltstone
FZ = Fracture Zone P = Partially infilled Cl = Clay

HJ = Healed Joint C = Completely Infilled

Fe = Iron Oxide

Silt . Sandstone

J = Joint Mn = Manganese -
SZ = Shear Zone Infill Colour NF = No Infill Sand M Basalt
Ve = Vein bl = Blue Py = Pyrite
bn = Brown Qtz = Quartz
Defect Aperture bk = Black S = Sand Gravel / Cobbles |E No recovery
T = Tight (Nil) gn = Green Slt = Silt
VN = Very Narrow (>0-2mm) gy = Grey Welded Tuff
N = Narrow (2-6mm) or = Orange
MN = Moderately Narrow (6-20mm)  pk = Pink
MW = Moderately Wide (20-60mm) rd = Red C M
W = Wide (60-200mm) wh = White
VW = Very Wide (>200mm) ye = Yellow ore easu rements

Defect Roughness
PI = Planar

St = Stepped

Ud = Undulating
Ro = Rough

Sm = Smooth

Slk = Slickensided
\\ = Parallel

TCR - Total Core Recovery
RQD - Rock Quality Designation

Po = Polished

Soil and rock descriptions generally as in "Guidelines for the Field Description of Soil and
Rock for Engineering Purposes" by the NZ Geotechnical Society Inc, December 2005.




2021 EB DRILLHOLE LOG 2021-10-21 SBS MASTER.GPJ BASE.GDT 21/10/21

@ Eastern Busway

LOG OF DRILLHOLE HOLE

IDENTIFICATION

DH213

Co-ordinates 409778.54mE

796464.74mN

Client Auckland Transport o _
. Orientation -90°  Elevation 17.01m
Project Eastern Busway Location 3 William Roberts Rd
Project number 60644113 Feature Validate CPT514 & confirm settlement
) SOIL PROPERTIES S
GEOLOGICAL _8 [ 5 oc g’ 8’ Eﬁ @ Subordinate MAJOR minor; colour, structure. Strength, moisture condition, :@
DESCRIPTION TestRecords | 2| 8 | 2B (55| < > 58| Facion doscriion minor frton desarpton. addonas atactures. sadtionsl|
Weathering, Colour, Fabric, ROCK NAME. - 219 |8s5les & £ |TCR [§2 8| information, etc g
A S rscomncitice Lihooa, ) o)
ot o, minralon et ot Shear  SPT £% 2 g |* § a & [ROQD] @ DEEECT DESCRIPTION =
Vane/ N Values 5 [&] O] (A’) cgrgm) (.loims, Beddin_g Seams, S_hatter, Shear and Crush Zgn_e;, Foliation, £
SPT 0-50 0-100% U,g;% %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
FTTI g/ég [TTT{TTI C ITTTT 0.0m: Vacuum excavation not witnessed. N
[0 IIIIIII_ 111
[0 A= 111
o -
[0 IIIIIII 111
RN |||||||: o (Il 2
[0 s 111
) -1 E:
[0 IIIIIII: 111 vl
[0 IIIIIII— 111 \vA
o LI Z s Il '
1.5m: ALLUVIUM comprising 011, - 1.5m: Silty CLAY with trace fine sand; Light
7 -
clay, silt and sand, in places 1;\117.% é L1 SPT oo E 100 [111]| brownish grey with mottled orange. Stiff, moist, high
pumiceous or organic. o - plasticity.
[0 FEE{ T = 2 111
[0 [T EEEEfT T E 111
[0 (ANRRRRNRNR R 111
RS T T = 100 | [ |11 268,
(N [TEPETEEf TR [T 2.6 to 3.2m: Some fine sand. 2
esn | 1111 [T E 111
s pl ||| L T 8 111 3.0m: ' '
01,1, M .0m: 114mm diameter, HWT casing to 3.0m depth. E
1z AL fser [LETEEEfTTTE 100 |11 - - . -
NS5 [ 1111 it b e 1] 3.2m: CLAY with trace silt; brownish grey. Firm, 35 E
|||| i B i moist, high plasticity . Y
R b = I 3.45 to 3.7m: Some fine to medium sand. 38
[0 [T 111 ;
HQ3 — 100 . i
111 L B 4 1111 3.9 to 5.55m: Trace organic flecks.
[0 (AN RRRRNRAR R 111
0 || FEEEEEEfT T 111
000, | 1111 (ANRRRRNRNRRE 111
000 || LI [ SPT LTI TIIT{ITIE 100 [ ||| *8t550m: Darkgrey.
N=0
suow | | ||| bwwasedddda |1 g 5 1111
o [0 [P 111
3 FETELPT T T T E 100 111
% [0 [T E 111
< I 11 Has (ANRRRRNRNR RN 100 I'1'11] 5.55m: Fine SAND with minor silt and trace medium
g [T (ANRRRRNRNR RN 111} sand; light grey. Dense, moist, uniformly graded.
< ss [T = 6 111
g 49.10, sr [T E 11 o .
< 10,10,10 _ 100 6.15 to 6.4m: Trace fine to coarse gravel. Medium to
= N=40 FEEPEEETT T E 111 coarse gravel is angular and volcanic, fine gravel is
FEE{EEEEfr = (RN subrounded pumice.
[ EEEEf T 111
: 6.75 to 8.3m: Fine to medium sand.
Has FETLEEEEfTLL 100 111 al
FEEfEL e 7 111 v
(ANRRARERAR R 111
uTP (ARRRRRERNRRE. 111
> O [T e 111
12',%,3'0 In: 80 |11
N0 i) T 111
- 8.0 to 8.5m: No recovery in push tube.
[0 RRRRENR 111
I 11 [T E M - — - ___
C 3m: with trace silt; greyish brown. Firm,
[0 [T [111] 83m:CLAY with il ish b Fi
111 I E | 1]1| moist, high plasticity. Trace dark organic flecks.
[0 FEEH TR 100 (|11
w L1TT HTTE 4 11
000, [0 [T 100 111
i FEEE{ T 111
[0 [T s 1111
I 11 [T E 111
[0 [T k- -—-—--—
[ Ll L1l
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Driller
Date logged 29/07/2021 )
FLUID_ DEPTHS AND DRILLING P_ROGRESS (m) VS- Very strong UW - Unweathered McMillan
Date Time Drilled Depth Casing Depth Fluid Depth M o ystong |y gty weathered Logged SK Started
26/07/2021 14:30 01.50 3.0 13 VW Viry weak OW - Campietaly weaered | Checked  GP 27/07/2021
26/07/2021 17:00 04.50 3.0 1.2 EW - Extremely weak Finished
27/07/2021 08:00 04.50 3.0 0.9 R K
27/07/2021 17:00 21.00 3.0 3.8 emarks 28/07/2021
28/07/2021 08:00 21.00 3.0 2.68 Backfilled with bentonite cement grout upon completion. I
28/07/2021 17:00 35.00 3.0 3.5 Drill Rig
29/07/2021 08:00 35.00 3.0 71 Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden N119
Hand Held Shear Vane 2000 / New Zealand Vertical Datum 2016 Core Boxes 13
DR2272: 19mm blade: Correction Factor = 1.572
vane shear strength per NZGS guideline Page 1 of 11

21/10/2021



2021 EB DRILLHOLE LOG 2021-10-21 SBS MASTER.GPJ BASE.GDT 21/10/21

A7) EastenBusway ~ LOG OF DRILLHOLE ~ [woE DH213

IDENTIFICATION

Co-ordinates 409778.54mE  796464.74mN

. Orientation -90°  Elevation 17.01m
Project Eastern Busway Locaton 3 William Roberts Rd

Project number 60644113

Client Auckland Transport

Feature Validate CPT514 & confirm settlement
o SOIL PROPERTIES s
GEOLOGICAL _8 [ 5 oc g’ 8’ Eﬁ @ Subordinate MAJOR minor; colour, structure. Strength, moisture condition, :@
DESCRIPTION TestRecords | 2| 8 | 2B (55| < 2 58| Tacton doscripion minor hachon descrpton. addtiona: sucuree, sadionsl| @
Weathering, Colour, Fabric, ROCK NAME. ] T S5|oS| © £ |TCR [§2 8| information, etc €
Strength, Discontinuities, Lithological Features o’g © S |X® o Q RQD (% 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT é 8 9 X om () o E [ 9 ] DEFECT DESCRlPTlON @
Vane/ N Values 5 © 8 ; V] (A’) cgrgm) (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, £
SPT 0-50 "l”l""“(’ w§§§ %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
FTTI FTTTTTTTTT C ITTTT 9.8m: Organic silty CLAY with some fibres; black.
LT a3 [THE[TTEEfTTTE 100 | I I'1'1'| Firm becoming soft, moist, high plasticity.
st I 11 NNRRRRNRRRE N I111] (continued)
000, 1111 (ANRRRRNRNRRES 111
ot B LT SPTLET T E 100 |11
I 11 FEVLTETE T 44 111 - —— -
111 b B 11| 10.95m: Sitty CLAY with minor fine to medium sand
- and trace organics; bluish grey with black flecks.
[ INE B2 1 ST
I 11 (AR RNRNR RN 111
e I 11 FEEEEEEfr e 111
ss 11 FTEPTTEE T 12 [T 11.9 to 12.3m: Grades to brown.
282, 11 (ANRRRRNRNRRE 111
MO [T hin e 0
N=14 (1] T C L 12.3m: Silty fine to coarse SAND; brownish grey.
L Medium dense, moist, well graded.
(N [TEPETEEf TR [T 12.5 to 13.0m: Sand if fine to medium, dense.
1111 LT E 1111 12.5 to 13.5m: Light grey.
LTRSS -1 100 (1]
I 11 FEEPEEEE T 111
I 11 (ANRRRRERNRRE 111
2 | 111 i - (RN '\ 13.45 to 13.5m: Sand is fine to medium, dense, poorly
223 I I seT [TEE{TITEfTTTE 100 [ 1111 |\ _graded.
N=8 | 111 RERRRREREREEE 1111] 13.5m: Silty CLAY with trace organics (wood);
RN Mt e 14 | 11| [\ brown. Firm, moist, high plasticity.
[ 111 trlrnhnn e 111 _\ 13.8 to 14.0m: Minor fine to medium sand, grey, without /
o LI s ik : :
=) HQ3 — 100 14.0m: Fine sandy SILT with some clay; bluish
8 : : : : : : : : : : : : : : C : : : : grey. Stiff, moist, low plasticity.
o —
R - 11 FEEPETET T E 45 111
b4 222, 11 (ANRRRRNRNR RN, 111
g 233 PSP bt E 100 || 15.15m: Silty CLAY; dark brown. Firm, moist, high
o) C plasticity. (Graded contact above).
2 1 LT |1 ]| \plasticity. (Graded contact above)
= 11 LT [111]| 15.35m: CLAY with trace silt; bluish grey. Firm,
I 11 (ANRRRRNRNR RN [11]| moist high plasticity.
PR3 [T T T =16 100 | 111
I 11 FEEPEEEEfr T E 111
I 11 (ANRRRRNRNR RN 111
. gl 111 FEE{EEEEfr = 111
Wy LU [ ser [ ITE{TITI|THE 100 1111
N=s Al (ANRRRRNRARRE 111
I 11 FE L 17 111
I 11 (ANRRARERAR R 111
I 11 (ANRRRRNRARRN. 111
HQ3 —
CEEE Y g 1001y
I 11 (AR RNRNR RN 111
a0 |11 IIIIIIIIII—_18 111
o Bl e 1l
AL SPT AT E 100 (1111
I 11 (ANRRERNRRRR N 111
I 11 FEEPEEEE T 111
I 11 (ANRRRRERNRRE 111
FE T mas [FEEETTTTTTE 49 100 | 1111
I 11 (ANRRRRERNR R 111
I 11 FEEPEEEET T 111
SR = L] ,
W AL | gop [T TTTTTTTE 100 |IT11]  198t0220m: i
N6 IIII (ANRRRRERNR RS 111
41 111 Ll L1l
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Driller
Date logged 29/07/2021
FLUID DEPTHS AND DRILLING PROGRESS (m) VS- Very strong UW - Unweathered L d SK McMillan
i i i i S-St SW - Slightly weathered ogge
Date Time Drilled Depth Casing Depth Fluid Depth Mo Mocataly strong | MW - Mo o 99 Started
W - Weak HW - Highly weathered
VW - Veers weak CW - Clogm;))/I:t’:E weer:thered Checked GP 27/07/2021
EW - Extremely weak Finished
Remarks 28/07/2021
Backfilled with bentonite cement grout upon completion. Drill Ri
rill Rig
Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden N119
2000 / New Zealand Vertical Datum 2016
Hand Held Shear Vane Core Boxes 13
DR2272: 19mm blade: Correction Factor = 1.572
vane shear strength per NZGS guideline Page 2 of 11

21/10/2021
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@ Eastern Busway

LOG OF DRILLHOLE

HOLE
IDENTIFICATION

DH213

Co-ordinates 409778.54mE

796464.74mN

Client Auckland Transport
. Orientation -90°  Elevation 17.01m
Project Eastern Busway Location 3 William Roberts Rd
Project number 60644113 Feature Validate CPT514 & confirm settlement
) SOIL PROPERTIES S
GEOLOGICAL _8 ) E oc g’ 8’ Eﬁ %) Subordinate MAJOR minor; colour, structure. Strength, moisture condition, :@
£l g < £ T 2 B Eing, Dy, S e aneration. ubora:
DESCRIPTION TestRecords | 2| 8 | 2B (55| < > S 58| facion descripton, minor iractin desarghon. addtiona atcures. addtionsl|
Weathering, Colour, Fabric, ROCK NAME. 1S |85 |les| @ = TCR |82 8| information, etc €
Strength, Discontinuities, Lithological Features g’g‘ ® s |X® 8 Q [RQD] n 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = § 5 X om é’ © o DEFECT DESCRIPTION @
Vane/ N Values 5 (&) ” s V] (A’) ég:])o (SJori|n(s, BeddAin_g ieags, Shatter, Shear and Chrush Zgn'_e"; Foliation, £
SPT 0-50 "l”l""“(’ "’235 %§§ L B89 chistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
1T [TTTTTTTITTITE ITTTT 15 35m: CLAY with trace silt; bluish grey. Firm,
[T [T E I111| moist, high plasticity. (continued)
FEET e [T EEEE(ETT 111
I 11 (ANRRRRNRNRRES 111
I 11 [P E 111
sl (ANRRERNRRRR N 111
001, #1111 [T 111
R AL ST E I
o N=4 =
3 I 11 ANRRRRNRR R 111
X I 11 (AR RNRNR RN 111
o I 11 (ANRRRRERNRR S 111
< n
o L pras [T = 111
z I 11 [T EEEEfT T E 111
o I 11 (ANRRRRNRNR R 111
) 81/8 -
< ss gl || FEEEETEfT T = 111
S A LT | gpr | LIL|TILI|TITE 111
222 7 n
Nn=s Pl (ANRRRRNRNRRE 111
1111 FTE L e 1111] 22.9m: Organic silty CLAY; dark brownish black.
111 ARERNRERIRRE 1111 "\Soft to firm, moist, high plasticity.
1111 FEEPTELEfTTTE I111| 23.1m: CLAY with trace silt; bluish grey. Very stiff,
RERRRSE . [111| moist, high plasticity.
I 11 (ANRRRRERNR RS 111
[N 11 = 111
23.95m: Highly weathered, Al 111 C [111]| 23.95m: Silty CLAY, grey. Very stiff.
grey, SILTSTONE. Extremely 11| |SPT ||| C 1111
weak. Il 11 - 1]
| | | | | | N | | | | 24.45 to 25.5m: Drilling breaks, 0°, at 25.27, 25.32,
n 25.35 & 25.45m.
11 11 C 111
e il
25.1 to 25.2m: MW, very weak. -
" 11 11 g1+ 111
25.2”}. Slltghtly \:jvgathered, - o | | | | | | —_ | | | |
grey, fine {0 medium 2228 111 1411t 1111 25.5 to 27.0m: Drilling breaks, 0°, at 26.1, 26.35,
SANDSTONE. Weak. for R i i - i 26.37, 26.47 & 26.6m.
Subrounded mudstone 30mm C
g | \inclusions (5-10mm). NSO ] I T = 111 25.91m: J, 25°, Pl, Sm, UN, NF
E 25.6m: Unweathered, grey, L1l [ FHTTE 111
S| massive, fine to medium [Tl R{]]] [re [T
& | SANDSTONE. Moderately N [11 I [T
| strong. Subrounded NEN T E 1
g mudstone inclusions 1111 11 e 1111
g| (G-10mm). s pizizzzseTEAA ) | |1 ]| Il "
m 50 - 27.0 to 28.5m: Drilling breaks, 0°, at 27.15, 27.75,
5 or | 1111 gfie [T 27.79 & 27.93m.
2 romm ||| ] LI E 1
g I 11 11 IH{HTE 111
= 111 11 = | 27.79m: J, 25°, PI, Sm, N, NF
) HQ3 27.85m: J, 30°, PI, Sm, VN, NF
g LEE 1 = | 27:88m: J.75° Ud, Ro, N, NF
(N [11 [T E | 28.0m: Large siltstone inclusion, 11mm high and half
1111 111 11 E | wid?h of core, fracture running through, drilling induced
1111 11 e I horizontal fractures throughout.
25%0 | | | | | N | 28.45m: 40mm rounded siltstone inclusion.
28.63m: Unweathered, grey, Zgér 1111 111 1 E |
thickly bedded, volcaniclastic NTer 111 I e I 28.5 to 30.0m: Drilling breaks, 0°, at 28.65, 28.75,
fine to coarse SANDSTONE. 111 1 Ll O | 28.95,29.1,29.6 & 29.8m.
Moderately strong. Contains LTUT | vas 111 b o |
subangular to angular gravel, C
red are fine, light grey and [0 I [ E |
dark grey are fine to coarse. [T [11 [H{HHE |
1111 111 11 E | 29.7 to 29.85m: Trace gravel.
[ 111 Ll © 1
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING Driller
Date logged 29/07/2021 )
FLUID DEPTHS AND DRILLING PROGRESS (m) VS- Very strong UW - Unweathered Loaged SK McMillan
i i i i S-St SW - Slight thered
Date Time Drilled Depth Casing Depth Fluid Depth MS_Mggr;gately srong MWEM;%ergtgiaw:aﬁmd jele] Started
W - Weak HW - Highly weathered Checked GP 27/07/2021
VW - Very weak CW - Completely weathered
EW - Extremely weak -
Finished
Remarks 28/07/2021
Backfilled with bentonite cement grout upon completion. Drill Ri
rill Rig
Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden N119
Hand Held Shear Vane 2000 / New Zealand Vertical Datum 2016 Core Boxes 13
DR2272: 19mm blade: Correction Factor = 1.572
vane shear strength per NZGS guideline Page 3 of 11

21/10/2021



2021 EB DRILLHOLE LOG 2021-10-21 SBS MASTER.GPJ BASE.GDT 21/10/21

A7) EastenBusway ~ LOG OF DRILLHOLE ~ [woE DH213

IDENTIFICATION

Co-ordinates 409778.54mE  796464.74mN

. Orientation -90°  Elevation 17.01m
Project Eastern Busway Locaton 3 William Roberts Rd

Project number 60644113

Client Auckland Transport

Feature Validate CPT514 & confirm settlement
c
) SOIL PROPERTIES S
GEOLOGICAL _8 K] E °c g’ 8’ Eﬁ ) Subordinate MAJOR minor; colour, structure. Strength, moisture condition, :@
=5 5 £ c S5 ding, bedding, plasticity, sensitivity, major fraction description, subordinat
DESCRIPTION TestRecords | 2| 8 | 2B (55| < 2 S58|  Taction descripton. minor iracion descripton. addfiona atuctures, additonsl|
Weathering, Colour, Fabric, ROCK NAME. 1S |85 |les| @ = TCR |82 8| information, etc €
Strength, Discontinuities, Lithological Features g’g‘ s |X® o Q RQD n 2
(bedding, foliation, mineralogy, cement, etc). Shear SPT = 8 9 X om () o E [ o ] DEFECT DESCRlPTlON @
Vane/ N Values 5 © 8 ; V] (A’) cgrgm) (Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation, £
SPT 0-50 "l”l""“(’ w§§§ %%% ??@? Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)
28.63m: Unweathered, grey, Tl 1 g; ITITTTE T 30.0 to 31.2m: Largest granules are fine gravel.
thickly bedded, volcaniclastic (N 11 % e 1111 30.0 to 31.5m: Drilling breaks, 0°, at 30.25, 30.5,
fine to coarse SANDSTONE. 1111 111 %f (HRERR - 1111 31.25,31.3,31.32,31.4 & 31.47m.
Moderately strong. Contains 1111 11 gg 1 E 1111
subangular to angular gravel, [ 111 Has |11 %é e 100 |11
red are fine, light grey and (1] ] é/% ik [00] | 1111
dark grey are fine to coarse. % — 31
(contusg) NEN I E 1l
I 11 IIIIIIII— 111
z NN ||||||||: 11 -
8 | | | | | | | é? | | | | | C | | | | 31.5 to 33.0m: Drilling breaks, 0°, at 31.6, 31.65,
o i E 1 31.75, 31.95, 32.5, 32.75 & 32.9m.
< I 11 11 % C 31.5 to 35.0m: 66% Flush Return.
: RIRE i ot B
%% N
@ I i 100 11111
> // C [100]
< I 11 IIIIIIII_— 111
- (N IIIII I E 111 32.6m: J,60°, Ud, Ro, VN, NF
@ I 11 T E 111
7 -
) R LI 38 Il " .
(&) 7?‘,? - 33.0 to 34.5m: Drilling breaks, 0°, at 33.4, 33.6,
— | 33.1m: Unweathered, grey, 11 I g;é FH (RN 33.9, 34.2 & 34.45m.
2 \r/nvasskive, fine SANDSTONE. 111 111 é//% T E 1111
w | Weak. I 11 agagiec 111
e
%% =
i Rl
NN 3 I
o C
I 11 Y 1 111
% -
I 11 1 s 111
%/ -
I 11 IIIIIII— 111
I 111 |Has IIIIIIIZ 100 | [
NN LA |11 E 56 1000 |11
I 11 (ANRRRRNRNR RN, 111
| | | | ||| |||| | || : |||| DH213 terminated at 35.0m
L1 LT E 1] TargetDepth
I 11 (ANRRRRNRNR RN 111
I 11 (ANRRRRNRNR RN 111
I 11 [T 36 111
I 11 FEEPEEEEfr T E 111
I 11 (ANRRRRNRNR RN 111
I 11 FEE{EEEEfr = 111
I 11 (ANRRRRNRNRRNS 111
I 11 (ANRRRRNRARRE 111
I 11 FEE T 37 111
I 11 (ANRRARERAR R 111
I 11 (ANRRRRNRARRN. 111
I 11 (ANRRERNRRRR . 111
I 11 (AR RNRNR RN 111
I 11 (ANRRRRNRNRR 111
RN L g3 1]
I 11 (ANRRRRNRNRRE 111
I 11 (ANRRERNRRRR N 111
I 11 FEEPEEEE T 111
I 11 (ANRRRRERNRRE 111
I 11 FEEETTT T E 59 111
I 11 (ANRRRRERNR R 111
I 11 FEEPEEEET T 111
I 11 ANRRERNR R 111
I 11 (AN RRRRNRAR R 111
I 11 (ANRRRRERNR RS 111
L1 Lrrferrnlrn L1t
For explanation of symbols and observations, see key sheet RELATIVE STRENGTH WEATHERING i
Driller
Date logged 29/07/2021 )
FLUID DEPTHS AND DRILLING PROGRESS (m) VS - Very strong UW - Unweathered Loaaed SK McMillan
i i i i S - Stron SW - Slightly weathered
Date Time Drilled Depth Casing Depth Fluid Depth MS-Mode?ately srong MW»Mogdergtelyweathered 99 Started
W - Weak HW - Highly weathered
VW - Very weak CW - Cogmgletely weathered Checked GP 27/07/2021
EW - Extremely weak Finished
Remarks 28/07/2021
Backfilled with bentonite cement grout upon completion. Drill Ri
rill Rig
Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden N119
2000 / New Zealand Vertical Datum 2016
Hand Held Shear Vane Core Boxes 13
DR2272: 19mm blade: Correction Factor = 1.572
vane shear strength per NZGS guideline Page 4 of 11

21/10/2021



2021 EB DRILLHOLE LOG 2021-10-15 SBS MASTER.GPJ BASE.GDT 15/10/21

E\ PHOTOGRAPHIC LOG OF DRILLHOLE
\_D Eastern Busway Project Eastern Busway E)%INEI'IFICATION DH213
Location 3 William Roberts Rd
;r-OJ;dNo.:
Project Name : Cadre <~ Bumisidiy Date: 7.?-{?"7.\
Logged by : S\ Box No. : l il
lj...m..1lm-00 “Sm: 200---- ___..__'----I-l"'l'l‘-
Box: 1 of 13 - Depth: 00.00m to 04.20m of 35.00m
Date Drilled 27/07/2021 to 28/07/2021 - Date Photographed: 27/07/2021
e — __#- = NE— et - A ?
gt 3 ’Qﬁkm 200 o .
| H N = T g - om o I
Box: 2 of 13 - Depth: 04.20m to 07.15m of 35.00m
Date Drilled 27/07/2021 to 28/07/2021 - Date Photographed: 27/07/2021
Page 5 of 11




2021 EB DRILLHOLE LOG 2021-10-15 SBS MASTER.GPJ BASE.GDT 15/10/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway . HOLE

Project Eastern Busway IDENTIFICATION

DH213

Location 3 William Roberts Rd

’ N

Boretiole No. - 2\ 7
Date : IJ'r'.' |r 2.\
Box No. : s

Box 30f13 - Depth 07.15m to 10. 60m of 35.00m

Date Drilled 27/07/2021 to 28/07/2021 - Date Photographed: 27/07/2021

= = T —— Ty, Y
i

Project No. : Borehole No.: 2\3 R i o = T

Project Name : E askern Wwaanane 1?’*{1\
Logged by : S, Box No.: fjs
50 100 Scale: mm 200

Ty R ey

e ——

Box: 4 of 13 - Depth: 10.60m to 13.20m of 35.00m
Date Drilled 27/07/2021 to 28/07/2021 - Date Photographed: 27/07/2021

Page 6

of 11




2021 EB DRILLHOLE LOG 2021-10-15 SBS MASTER.GPJ BASE.GDT 15/10/21

E\ PHOTOGRAPHIC LOG OF DRILLHOLE
\D EaStern Busway Project Eastern Busway :B%INEHF.CATDN DH213
Location 3 William Roberts Rd
A=COM o ol = el 2\3 i _
Loq-gm:m;k n ﬁum%::;emﬂ-(?{n - :
lllllrl--rr.-.'._ Ry
R i Al S s ki, o ik U
Box 5 of 13 - Depth: 13.20m to 15.70m of 35.00m
Date Drilled 27/07/2021 to 28/07/2021 - Date Photographed: 27/07/2021
E:;.,. ASCOM e
‘L Logged by : B, Box No.: f§
IIIIIHJ----‘W—
_ s - . =
Box: 6 of 13 - Depth: 15.70m to 18.30m of 35 00m
Date Drilled 27/07/2021 to 28/07/2021 - Date Photographed: 27/07/2021
Page 7 of 11




2021 EB DRILLHOLE LOG 2021-10-15 SBS MASTER.GPJ BASE.GDT 15/10/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway HOLE DH213

Project Eastern Busway IDENTIFICATION

Location 3 William Roberts Rd

i - v, i & * - - i
A=COM Project No. - Borehole No. - 2\
Project Name : € askern ﬁuwom\.b Date: 29 {1‘ ,2\

Logged by : S K, BoxNo. . P -..-

50 100 Scale'mm 200 B e

jl_‘llilim----l"ﬂ'l-l-.----

" KODAK Color Conirol Patches "

Box: 7 of 13 - Depth: 18.30m to 21.15m of 35.00m
Date Drilled 27/07/2021 to 28/07/2021 - Date Photographed: 28/07/2021

s - e T -

N 21295m loosaaz |

.......

Borehale No. : 2 \3
Project No

Project Name : EQWV\ w.& Date - 1;,?[2 \

Box No. :
Logged by : Sk,

: i k] HE::. 100 Scalo mm 200 . |
oy ' pi ----FF.“.-

Box: 8 of 13 - Depth: 21.15m to 23.40m of 35.00m
Date Drilled 27/07/2021 to 28/07/2021 - Date Photographed: 28/07/2021

Page 8 of 11




2021 EB DRILLHOLE LOG 2021-10-15 SBS MASTER.GPJ BASE.GDT 15/10/21

PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway . HOLE

Project Eastern Busway IDENTIFICATION

DH213

Location 3 William Roberts Rd

S — ..

R -AECOM Project No . Borehole No. - 2\3

|
f PrOJec[NaerEqu‘\ 6%&0&!9 19 I*IZ\ {
i Logoegol :BK, Box No. - ol

Box 9 of 13 - Depth 23 40m to 25.91m of 35 00m
Date Drilled 27/07/2021 to 28/07/2021 - Date Photographed 28/07/2021

! e _ s ‘ _ mlw “ﬂ
& ] . _—

— ‘. 37 ; Prqect.No BD!’BI‘HJleNO 2\3
AZCOM -~ Project Name - € askern ana:e 2% *P\

Loggegb) B | gox No.: |0 o v

' —————— - =
o --- L
| EEFEE T - === T, .- e

Box: 10 of 13 - Depth: 25.91m to 28.75m of 35.00m
Date Drilled 27/07/2021 to 28/07/2021 - Date Photographed: 28/07/2021

Page 9

of

11




PHOTOGRAPHIC LOG OF DRILLHOLE

@ Eastern Busway : HOLE DH213

Project Eastern Busway IDENTIFICATION

Location 3 William Roberts Rd

roje Borehole No. 2\3
i Name G aghern eumaw n m{%{:\
Logged by SK Box No. :|[

Box 11 of 13 - Depth 2875m to 31. 75m of 35.00m
Date Drilled 27/07/2021 to 28/07/2021 - Date Photographed: 28/07/2021

2021 EB DRILLHOLE LOG 2021-10-15 SBS MASTER.GPJ BASE.GDT 15/10/21

A=COM Project No - Bor thIeNu 2\3
Project Name': € aghesny Gl-moanao e 2% 1{2\
I'lq iby S, v, Box No. 1|2,

-. l_l = l"'“'.‘.

Box: 12 of 13 - Depth: 31.75m to 34.50m of 35.00m
Date Drilled 27/07/2021 to 28/07/2021 - Date Photographed: 28/07/2021

Page 10 of 11




2021 EB DRILLHOLE LOG 2021-10-15 SBS MASTER.GPJ BASE.GDT 15/10/21

@ Eastern Busway

S

PHOTOGRAPHIC LOG OF DRILLHOLE

HOLE

Project Eastern Busway IDENTIFICATION

DH213

3 William Roberts Rd

Location

o
.y

e

il

] | i) 7 o S
[ﬁ-—“‘. 3 . g 3 . ;
A=COM -« - Projectio Borehole No. - Z\F

Project Name™: € agvesr iy Gmag Date: 29 ’ * { 2\
Logged bl : B, Box No. 13 e

200

Box: 13 of 13 - Depth: 34.50m to 35.00m of 35.00m
Date Drilled 27/07/2021 to 28/07/2021 - Date Photographed: 28/07/2021

Page 11

of

11




2021 EB KEY SHEET 210922 1700 MILL RD MASTER.GPJ BASE.GDT 22/09/21

TERMINOLOGY AND SYMBOLS

Drilling / Investigation Methods

CFHSA - Continuous Flight Hollow Stem Auger.
CFSSA - Continuous Flight Solid Stem Auger.
DC - Dynamic Coring (eg Terrier Rig).
DCP - Dynamic Cone Penetrometer.

HA - Hand Auger.

HQ3 - HQ Triple Tube.

HQWL - HQ Wire Line.

HWOB - Heavy Weight Open Barrel.

NQ3 - NQ Triple Tube.

NQWL - NQ Wire Line.

OB - 100mm diameter Open Barrel.
OB70 - 70mm diameter Open Barrel.

PERC - Percussion.

PS - Piston Sample.

PQ3 - PQ Triple Tube.

PQWL - PQ Wire Line.

RC - Reverse Circulation.

RCDHH - Reverse Circulation Down Hole Hammer.
SPT - Standard Penetration Test.

SPERC - Sonic Percussion.

PT - Push Tube Sample

VAC EX - Vacuum Excavation.

WASH - Wash Dirilling.

Installation & Backfill

Groundwater Records

@ Eastern Busway

Test Results

SPT "N" value; uncorrected blow count for 300 mm penetration
#/# /| #/#/#/ # blows per 75 mm penetration

ss - Standard Penetration Test - split spoon

sc - Standard Penetrattion Test - solid cone (no sample recovery)
SUOW - Sunk Under Own Weight

Vane Shear Strength Tests

# / # Vane shear strength test results given as peak / remoulded shear strengths
(kPa). Test as per NZGS Guideline, 2001.

f = Vane test performed on core recovered prior to extrusion from core barrel.
= Vane test performed on excavated material of suitable size.

UTP - Unable to penetrate.

Unit/Geological Boundary Lines

Known

Inferred/Unknown

Samples

Standpipe

D:I:l Grout ﬁgﬁ

20
Water Level (During Drilling) Z PT

- Thin Wall Push Sample
PS - Piston Sample

. R, Water Inflow/Seep U - Undisturbed
Slotted Standpipe @ Cement M I>— D - Disturbed (Core)
. : Water Outflow <] B - Disturbed (Pit)
Collapse/Cuttings Gravel Pack Filt
/Spoil ravel Fack Filter Complete Water Loss |
Bentonite Sand Pack Filter Regain Circulation > . Fuidlevel
\2.0 measurement

o during drilling

Inclinometer Gravel Backfill

Rock Descriptions

Relative Strength Weathering
USC (MPa)
ES - Extremely strong > 250 UW - Unweathered
VS - Very Strong 100 - 250 SW - Slightly Weathered
S - Strong 50 - 100 MW - Moderately Weathered
MS - Moderately Strong 20 - 50 HW - Highly Weathered
W - Weak 5-20 CW - Completely Weathered
VW - Very Weak 1-5

EW - Extremely Weak <1

Rock Defect Abbreviations

Defect Type Infill Thickness

Infill Material

Soil Descriptions

Consistenc Relative Densi
Cohesive Soils Non-cohesive soils

Su (kPa) SPT "N" Value
Very Soft <12 (uncorrected)
Soft 12-25 Very Loose <4
Firm 25-50 Loose 4-10
Stiff 50 - 100 Medium Dense 10 - 30
Very Stiff 100 - 200 Dense 30-50
Hard 200 - 500 Very Dense > 50

Graphic Log (typical symbols)

Peat % Mudstone

BP = Bedding Plane Defect Sn = Stained Calc = Calcareous

CZ = Crush Zone Vn = Veneer (<0.5mm) Cb = Carbonaceous

DB = Drilling Break Cg = Coating Cc = Calcite Clay g Siltstone
FZ = Fracture Zone P = Partially infilled Cl = Clay

HJ = Healed Joint C = Completely Infilled

Fe = Iron Oxide

Silt . Sandstone

J = Joint Mn = Manganese -
SZ = Shear Zone Infill Colour NF = No Infill Sand M Basalt
Ve = Vein bl = Blue Py = Pyrite
bn = Brown Qtz = Quartz
Defect Aperture bk = Black S = Sand Gravel / Cobbles |E No recovery
T = Tight (Nil) gn = Green Slt = Silt
VN = Very Narrow (>0-2mm) gy = Grey Welded Tuff
N = Narrow (2-6mm) or = Orange
MN = Moderately Narrow (6-20mm)  pk = Pink
MW = Moderately Wide (20-60mm) rd = Red C M
W = Wide (60-200mm) wh = White
VW = Very Wide (>200mm) ye = Yellow ore easu rements

Defect Roughness
PI = Planar

St = Stepped

Ud = Undulating
Ro = Rough

Sm = Smooth

Slk = Slickensided
\\ = Parallel

TCR - Total Core Recovery
RQD - Rock Quality Designation

Po = Polished

Soil and rock descriptions generally as in "Guidelines for the Field Description of Soil and
Rock for Engineering Purposes" by the NZ Geotechnical Society Inc, December 2005.




2021 EB DRILLHOLE LOG 2022-01-24 SBS MASTER.GPJ BASE.GDT 24/01/22

@ Eastern Busway

Client
Project Eastern Busway
Project number 60644113

Auckland Transport

LOG OF DRILLHOLE

HOLE
IDENTIFICATION

WB203_P

Co-ordinates 409364.66mE
Orientation
Location

Feature

-90°

Fill slope/MSE wall

796020.26mN
Elevation 6.56m
Opposite 10 Seven Oaks Drive

GEOLOGICAL
DESCRIPTION

Weathering, Colour, Fabric, ROCK NAME.
Strength, Discontinuities, Lithological Features
(bedding, foliation, mineralogy, cement, etc).

Test Records

Casing remarks
= Core Lossl/Lift

Shear
Vane/
SPT

SPT
N Values

0-50

Drilling Method

Relative
Strength
Rock
Weathering
Depth

vw
sSw
HW

Graphic Log

Spacing of
Natural
Defects

TCR
[RQD]
(%)

3

SOIL PROPERTIES

Subordinate MAJOR minor; colour, structure. Strength, moisture condition,

grading, bedding, plasticity, sensitivity, major fraction description, subordinate
fraction description, minor fraction description, additional structures, additional

information, etc

DEFECT DESCRIPTION

(Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation,
Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)

Instrumentation

v

N

N

0.0m: Wash boring for iVane
& piston samples. Refer to
adjacent drillhole log (DH203)
for soil properties/geological
description.

N
S

NOMNMINNNN

N\
NN

N

VAC
EX

.

NN

Jninm
NN
N

=S

ii\\\\\
N

N

\\\w AN
\\\\\k\ \\‘

NN

N
AHMMIINITINAT RN

NN

WASH

N

NN

N\

AN
N

N
N AN

PWT

NN

N\
\\§\V

\\k\\‘
NN

.

\i\\\\\
N

WASH

\\\Xi\\\\
N
MNNNNN

N
N

ST
NN &\\\\\\\\\\
N AN

N

NMNNNN

N

.|

N

\\\\\ NN

it

AN

%
é
%

WASH

N

Nlnnns

N\

N

NN

o

NNNNNNN

WASH

e e ininr_es
NN

N
AN
N
NN

PT

.
\\

NN

NN

WASH

nnne
NN
N

NN
AR

N
I

N
N

PT

N

N
\

NN
NNNNNNN

N
X

N\

I
NN
NN

Aint
NN
N

N

NN

NN

7

0.0 to 1.8m: Vacuum excavation not witnessed.

1.8 to 1.9m: iVane test.

3.0m: 140mm diameter PWT casing installed to 3m

depth.

6.0 to 6.1m: iVane test.

100

7.0m: Push Tube (100% recovery): Top & Base:
Silty CLAY; bluish grey. Firm, moist, high plasticity.

7.5 to 7.6m: iVane test.

100

8.5m: Push Tube (100% recovery): Top & Base:
Silty CLAY; bluish grey. Firm, moist, high plasticity.

LI I I I I I I I O I O O O N OO
o

F—,— - - - - - - - - - - - - - - - - - - - - - - - - - - ———_—— —_———— ——w

F—_,—,—- - - - - - - - - - - Y - - - ¥ - - —- - —- - —————————————————————————————— —— — — — — — — 500 .
F—,——-—- - - - - ¥ - - - - - - - - - - - - - ———————————_—_———_—_——_—_———————— — — — — — — 003
F——— - - — e — — — — — — —F %0

r- - - - - - - - - - - _- —_-—_"—_—_—"—_"—_’"’’’"’’’"’"’"’"’"’"’"’"’’"’’’’"’""’"’"’"’""’""'_"®=, =

~

K R

For explanation of symbols and observations, see key sheet

FLUID DEPTHS AND DRILLING PROGRESS (m)
Date Time Drilled Depth Casing Depth Fluid Depth

09.50 3.0
16.50 3.0

07/12/2021 08:30
08/12/2021 08:15

2.65
245

RELATIVE STRENGTH

VS - Very strong
S - Strong

MS - Moderately strong
W - Weak

VW - Very weak

EW - Extremely weak

WEATHERING

- Unweathered

- Slightly weathered

- Moderately weathered
- Highly weathered

- Completely weathered

Logged
Checked

Date logged 9/12/2021
SK
GP

09/12/2021 08:30 17.80 3.0 3.45

Hand Held Shear Vane

vane shear strength per NZGS guideline

Remarks

Wash bore for iVane and Push Tube sampling. 50 mm standpipe
piezometer installed upon completion of drilling. Piezometer

developed by air lift.

Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden

2000 / New Zealand Vertical Datum 2016

Driller
McMillan

Started
6/12/2021

Finished
9/12/2021

Drill Rig
N118

Core Boxes

0

Page 1

of

2
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2021 EB DRILLHOLE LOG 2022-01-24 SBS MASTER.GPJ BASE.GDT 24/01/22

@ Eastern Busway

Client
Project Eastern Busway
Project number 60644113

Auckland Transport

LOG OF DRILLHOLE

HOLE
IDENTIFICATION

WB203_P

Co-ordinates 409364.66mE
Orientation

Lo

Feature

796020.26mN
-90°  Elevation 6.56m

cation Opposite 10 Seven Oaks Drive

Fill slope/MSE wall

GEOLOGICAL
DESCRIPTION

Weathering, Colour, Fabric, ROCK NAME.
Strength, Discontinuities, Lithological Features
(bedding, foliation, mineralogy, cement, etc).

Test Records

Casing remarks
= Core Lossl/Lift

S

Shear
Vane/
SPT

SPT
N Values

0-50

Drilling Method

Relative
Strength
Rock
Weathering
Depth

vw
sSw
HW

Spacing of
Natural
Defects

TCR
[RQD]
(%)

Graphic Log

3

SOIL PROPERTIES

Subordinate MAJOR minor; colour, structure. Strength, moisture condition,
grading, bedding, plasticity, sensitivity, major fraction description, subordinate
fraction description, minor fraction description, additional structures, additional
information, etc

DEFECT DESCRIPTION

(Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation,
Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)

Instrumentation

WASH

WASH

WASH

WASH

WASH

PT

WASH

v

N
NN
NN

Ry
NN
NN

NN

N

N

N\

NN

N\
NN

N

i\\\\\‘\\
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13.65 to 13.75m: iVane test.
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16.0m: Push Tube (100% recovery): Top & Base:
Silty CLAY; bluish grey. Firm, moist, high plasticity.
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16.5m: iVane test.
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17.8 to 17.9m: iVane test.

WB203_P terminated at 17.8m
Target Depth

For explanation of symbols and observations, see key sheet

RELATIVE STRENGTH

FLUID DEPTHS AND DRILLING PROGRESS (m)
Date Time

Drilled Depth Casing Depth Fluid Depth| _ S-

VS - Very strong
Strong

MS - Moderately strong
W - Weak

VW - Very weak

EW - Extremely weak

WEATHERING

UW - Unweathered

SW - Slightly weathered
MW - Moderately weathered
HW - Highly weathered

CW - Completely weathered

Driller
McMillan

Started
6/12/2021

Finished

Date logged 9/12/2021
SK
GP

Logged
Checked

Remarks

Hand Held Shear Vane

vane shear strength per NZGS guideline

Wash bore for iVane and Push Tube sampling. 50 mm standpipe
piezometer installed upon completion of drilling. Piezometer
developed by air lift.

Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden
2000 / New Zealand Vertical Datum 2016

9/12/2021

Drill Rig
N118

Core Boxes

0

Page 2 of

2

24/01/2022



2021 EB KEY SHEET 210922 1700 MILL RD MASTER.GPJ BASE.GDT 22/09/21

TERMINOLOGY AND SYMBOLS

Drilling / Investigation Methods

CFHSA - Continuous Flight Hollow Stem Auger.
CFSSA - Continuous Flight Solid Stem Auger.
DC - Dynamic Coring (eg Terrier Rig).
DCP - Dynamic Cone Penetrometer.

HA - Hand Auger.

HQ3 - HQ Triple Tube.

HQWL - HQ Wire Line.

HWOB - Heavy Weight Open Barrel.

NQ3 - NQ Triple Tube.

NQWL - NQ Wire Line.

OB - 100mm diameter Open Barrel.
OB70 - 70mm diameter Open Barrel.

PERC - Percussion.

PS - Piston Sample.

PQ3 - PQ Triple Tube.

PQWL - PQ Wire Line.

RC - Reverse Circulation.

RCDHH - Reverse Circulation Down Hole Hammer.
SPT - Standard Penetration Test.

SPERC - Sonic Percussion.

PT - Push Tube Sample

VAC EX - Vacuum Excavation.

WASH - Wash Dirilling.

Installation & Backfill

Groundwater Records

@ Eastern Busway

Test Results

SPT "N" value; uncorrected blow count for 300 mm penetration
#/# /| #/#/#/ # blows per 75 mm penetration

ss - Standard Penetration Test - split spoon

sc - Standard Penetrattion Test - solid cone (no sample recovery)
SUOW - Sunk Under Own Weight

Vane Shear Strength Tests

# / # Vane shear strength test results given as peak / remoulded shear strengths
(kPa). Test as per NZGS Guideline, 2001.

f = Vane test performed on core recovered prior to extrusion from core barrel.
= Vane test performed on excavated material of suitable size.

UTP - Unable to penetrate.

Unit/Geological Boundary Lines

Known

Inferred/Unknown

Samples

Standpipe

D:I:l Grout ﬁgﬁ

20
Water Level (During Drilling) Z PT

- Thin Wall Push Sample
PS - Piston Sample

. R, Water Inflow/Seep U - Undisturbed
Slotted Standpipe @ Cement M I>— D - Disturbed (Core)
. : Water Outflow <] B - Disturbed (Pit)
Collapse/Cuttings Gravel Pack Filt
/Spoil ravel Fack Filter Complete Water Loss |
Bentonite Sand Pack Filter Regain Circulation > . Fuidlevel
\2.0 measurement

o during drilling

Inclinometer Gravel Backfill

Rock Descriptions

Relative Strength Weathering
USC (MPa)
ES - Extremely strong > 250 UW - Unweathered
VS - Very Strong 100 - 250 SW - Slightly Weathered
S - Strong 50 - 100 MW - Moderately Weathered
MS - Moderately Strong 20 - 50 HW - Highly Weathered
W - Weak 5-20 CW - Completely Weathered
VW - Very Weak 1-5

EW - Extremely Weak <1

Rock Defect Abbreviations

Defect Type Infill Thickness

Infill Material

Soil Descriptions

Consistenc Relative Densi
Cohesive Soils Non-cohesive soils

Su (kPa) SPT "N" Value
Very Soft <12 (uncorrected)
Soft 12-25 Very Loose <4
Firm 25-50 Loose 4-10
Stiff 50 - 100 Medium Dense 10 - 30
Very Stiff 100 - 200 Dense 30-50
Hard 200 - 500 Very Dense > 50

Graphic Log (typical symbols)

Peat % Mudstone

BP = Bedding Plane Defect Sn = Stained Calc = Calcareous

CZ = Crush Zone Vn = Veneer (<0.5mm) Cb = Carbonaceous

DB = Drilling Break Cg = Coating Cc = Calcite Clay g Siltstone
FZ = Fracture Zone P = Partially infilled Cl = Clay

HJ = Healed Joint C = Completely Infilled

Fe = Iron Oxide

Silt . Sandstone

J = Joint Mn = Manganese -
SZ = Shear Zone Infill Colour NF = No Infill Sand M Basalt
Ve = Vein bl = Blue Py = Pyrite
bn = Brown Qtz = Quartz
Defect Aperture bk = Black S = Sand Gravel / Cobbles |E No recovery
T = Tight (Nil) gn = Green Slt = Silt
VN = Very Narrow (>0-2mm) gy = Grey Welded Tuff
N = Narrow (2-6mm) or = Orange
MN = Moderately Narrow (6-20mm)  pk = Pink
MW = Moderately Wide (20-60mm) rd = Red C M
W = Wide (60-200mm) wh = White
VW = Very Wide (>200mm) ye = Yellow ore easu rements

Defect Roughness
PI = Planar

St = Stepped

Ud = Undulating
Ro = Rough

Sm = Smooth

Slk = Slickensided
\\ = Parallel

TCR - Total Core Recovery
RQD - Rock Quality Designation

Po = Polished

Soil and rock descriptions generally as in "Guidelines for the Field Description of Soil and
Rock for Engineering Purposes" by the NZ Geotechnical Society Inc, December 2005.
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@ Eastern Busway

Client
Project Eastern Busway
Project number 60644113

Auckland Transport

LOG OF DRILLHOLE

HOLE
IDENTIFICATION

WB213_P

Co-ordinates 409779.80mE
Orientation
Location

Feature

796470.43mN
-90°  Elevation 17.12m
3 William Roberts Road

Validate CPT514 & confirm settlement

GEOLOGICAL
DESCRIPTION

Weathering, Colour, Fabric, ROCK NAME.
Strength, Discontinuities, Lithological Features
(bedding, foliation, mineralogy, cement, etc).

Test Records

Casing remarks
= Core Lossl/Lift

Shear
Vane/
SPT

SPT
N Values

0-50

Drilling Method

Relative
Strength
Rock
Weathering
Depth

vw
sSw
HW

Graphic Log

Spacing of
Natural
Defects

TCR
[RQD]
(%)

3

SOIL PROPERTIES

Subordinate MAJOR minor; colour, structure. Strength, moisture condition,
grading, bedding, plasticity, sensitivity, major fraction description, subordinate
fraction description, minor fraction description, additional structures, additional
information, etc

DEFECT DESCRIPTION

(Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation,
Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)

Instrumentation
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0.0m: Wash boring for iVane & piston samples.
Refer to adjacent drillhole log (DH213) for soil
properties/geological description.

3.0m: 140mm diameter PWT casing installed to 3m.
depth.

3.8 to 3.9m: iVane test.

84

4.3m: Push Tube (84% recovery): Top & Base: Silty
CLAY with some fine to medium sand; brownish

grey.

4.8 to 4.9m: iVane test.

8.5m: Push Tube (100% recovery): Top:
Pumiceous sand with trace organic clay. Base: Silty
CLAY with some organics; bluish grey.
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9.0 to 9.1m: iVane test.

For explanation of symbols and observations, see key sheet

FLUID DEPTHS AND DRILLING PROGRESS (m)
Date Time Drilled Depth Casing Depth Fluid Depth

09.00
09.00

13/12/2021 17:15
15/12/2021 08:00

3.0
3.0

24
24

RELATIVE STRENGTH

- Very strong

S - Strong

- Moderately strong
W - Weak

VW - Very weak

EW - Extremely weak

WEATHERING

- Unweathered

- Slightly weathered

- Moderately weathered
- Highly weathered

- Completely weathered

Driller
McMillan

Started
13/12/2021

Finished

Date logged 15/12/2021
SK
GP

Logged
Checked

15/12/2021 12:30 18.50 3.0 2.8

Hand Held Shear Vane

vane shear strength per NZGS guideline

Remarks

Wash bore for iVane and Push Tube sampling. 50 mm standpipe
piezometer installed upon completion of drilling. Piezometer

developed by air lift.

Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden
2000 / New Zealand Vertical Datum 2016

15/12/2021

Drill Rig
N118

Core Boxes 0

Page 1 of 2

28/01/2022
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@ Eastern Busway

Client
Project
Project number 6064411

LOG OF DRILLHOLE

Auckland Transport
Eastern Busway

3

HOLE
IDENTIFICATION

WB213_P

Co-ordinates 409779.80mE
Orientation  -90°

Location

Feature

796470.43mN
Elevation 17.12m
3 William Roberts Road

Validate CPT514 & confirm settlement

GEOLOGICAL
DESCRIPTION

Weathering, Colour, Fabric, ROCK NAME.
Strength, Discontinuities, Lithological Features
(bedding, foliation, mineralogy, cement, etc).

Test Records

Shear
Vane/
SPT

SPT
N Values

0-50

Drilling Method
Casing remarks

SOIL PROPERTIES

information, etc

Spacing of
Natural
Defects

TCR
[RQD]
(%)

Relative
Strength
Rock
Weathering
Depth

DEFECT DESCRIPTION

Graphic Log

= Core Loss/Lift
3

vw
sSw
HW

Subordinate MAJOR minor; colour, structure. Strength, moisture condition,
grading, bedding, plasticity, sensitivity, major fraction description, subordinate
fraction description, minor fraction description, additional structures, additional

(Joints, Bedding Seams, Shatter, Shear and Crush Zones, Foliation,
Schistosity, Attitude, Spacing, continuity, roughness, infilling, etc.)

Instrumentation

T
=

WASH

WASH

WASH

WASH

WASH

PT

100

10.0m: Lab Description: Organic silty CLAY, dark
brown and black; soft to stiff, moist, high plasticity.
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10.28m: SILT with minor clay, trace sand, light
bluish grey mixed with dark brown-black, stiff, moist, /
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medium to high plasticity, few rootlets.
.o 10 .om: IVane test.

bluish grey.

18.0m: Push Tube (100% recovery): Top: Silty o o o
CLAY; bluish grey. Base: Fine micaceous SAND; PR

WB213_P terminated at 18.5m
Target Depth
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For explanation of symbols and observations, see key sheet

RELATIVE STRENGTH WEATHERING

FLUID DEPTHS AND DRILLING PROGRESS (m)

Date Time

Drilled Depth Casing Depth Fluid Depth| _ S-

Date logged 15/12/2021
SK
GP

UW - Unweathered

Strong - Slightly weathered

MS - Moderately strong MW - Moderately weathered
W - Weak HW - Highly weathered

VW - Very weak CW - Completely weathered

EW - Extremely weak

VS - Very strong

Logged
Checked

Remarks

Wash bore for iVane and Push Tube sampling. 50 mm standpipe
piezometer installed upon completion of drilling. Piezometer
developed by air lift.

Hand Held Shear Vane

vane shear strength per NZGS guideline

Horizontal / Vertical Survey Datums: NZGD2000 / Mount Eden
2000 / New Zealand Vertical Datum 2016

Driller
McMillan

Started
13/12/2021

Finished
15/12/2021

Drill Rig
N118

Core Boxes 0

Page 2 of 2

28/01/2022



@ Eastern Busway

Appendix B — Groundwater Graphs

Eastern Busway 2/3R | Groundwater Permitted Activity Assessment 23
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Prepared by: G. Sturgess Eastern Busway

Checked by: E. Eddington Groundwater Level Monitoring
2/25/2022

Figure No.: 1 DH18 103 Piezometer Results
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Figure No.: 1 DH18 104 Piezometer Results
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Figure No.: 1 DH18 108 Piezometer Results
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Figure No.: 1 EB21_DH204 Piezometer Results
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Figure No.: 1 EB21_205_P Piezometer Results
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