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1 Introduction
13 Purpose

The purpose of this Preliminary Design Philosophy Statement (PDPS) is to set out the key design
parameters and assumptions to be used in the development of the preliminary design for the single
stage business case phase of the Thorndon Quay and Hutt Road Project (Project). This is a live
document that will be updated throughout the project design phases.

1.2 Background
1.2.1 Let’s Get Wellington Moving Programme

Thorndon Quay Hutt Road (TQHR) is part of the Let’'s Get Wellington Moving (LGWM) early
delivery programme and is being progressed through a Single Stage Business Case (SSBC)
process.

The priorities for the early delivery programme are to make travel byQus to and through the central
city faster and more reliable, and to create a better environment foPeople walking and on bikes.
Thorndon Quay and Hutt Road is the busiest bus route outside e city centre and the busiest
route in the city for people cycling to and from work.

The changes to Thorndon Quay and Hutt Road are ne
priority and provide better walking and cycling faciliti

to improve ty, give buses greater
owing nuMmber of people expected
to walk, cycle or take the bus

ath between Ngauranga and Petone,

will enable more people to walk and cycle be lley and Wellington.

1.3 Project Objectives
1.3.1 Problems

From previous consultation and g he following problem statements were
defined.

PROBLEM ONE

ustoMer experience for existing and
tiveness of and ability to grow travel by bus.

Unreliable bus travel tirg
potential bus users whic

PROBLEM TWO

The current state of cycling facilitig ults in conflict between users, increases risk and
limits cycling attractiveness for increasing volumes of cyclists.

PROBLEM THREE

Poor quality of the street environment creates an unpleasant experience for a growing
volume of people reducing its attractiveness to walk and spend time in the area.

PROBLEM FOUR

High and growing traffic volumes combined with high speeds increases the likelihood
and severity of crashes on Hutt Road.

1.3.2 Benefits of Investment

By addressing the problems, the following potential benefits of investing in transport improvements
for the TQHR corridor were identified:
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Improve the Improve the Reduce Improve the Maintain

reliability and quality and frequency and place quality of access for

attractiveness safety of severity of Thorndon freight and the

of bus travel walking and crashes along Quay ferry terminal
cycling facilities Hutt Road

1.3.3  Investment Objectives

The TQHR project has five Investment Objectives which build on the identified problems and
benefits for the corridor:

i Improve level of service for bus users including improved ac
Provide sufficient capacity for growth in public transport

, journey times and reliability.

i Improve level of service, and reduce the safety risk, fo and cycling along and
across Thorndon Quay and Hutt Road

iii Reduce the frequency and severity of crashes

Road and Thorndon Quay.

1.4 Project Area
1.4.1 General

igure 1 below. Thorndon Quay and Hutt Road are part of a
critical route connecting i ity to the northern suburbs and the wider region. It is the
busiest bus route outside ity@€ntre, with more than 6,000 people travelling through on an
average day. It is also the b 8t route in the city for people biking to and from work, with up to
1,300 people biking on an average day.
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1.4.2 Hutt Road / Jarden e Intersection

The signalised intersection between Centennial Highway, Jarden Mile, Hutt Road and the SH2 on
and off ramps heading north from Wellington City has three traffic islands (between Jarden Mile
and Hutt Road, the SH2 off-ramp and Hutt Road and Centennial Highway and SH2 on-ramp).
There are also three median islands (on Hutt Road, Centennial Highway and SH 2 off-ramp).
Facilities, in close proximity to the intersection and the Ngauranga Railway Station include an
effluent disposal point (near the station) and commercial activity on Jarden Mile and Centennial
Highway.
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Figure 2: Existing Hutt Road / Jard& e Intersection

Existing speeds approaching the intersection vary between posted 50km/hr and 80km/hr limits.

There is a shared path running on the southbound side of Hutt Road and on the northbound side of
Centennial Highway. Footpaths exist on both sides of Jarden Mile and the southbound side of
Centennial Highway.

The intersection also includes bus stops on both sides of Hutt Road to the south of the Intersection
and a further stop on the traffic island at the start of the SH2 on-ramp.

The intersection has high traffic volumes for all modes of transportation. Approximate average daily
vehicle traffic volumes (ADT) are (circa 2016):

= Hutt Road (both directions): 16,400 (5% HCV)
= Jarden Mile (both directions): 1,400 (4% HCV)
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= Centennial Highway (both directions): 25,500 (6% HCV)
= SH2 ramps (both directions): 12,100 (7% HCV)

1.4.3 Hutt Road

Hutt Road is some 3.5km in length starting from the north at the Jarden Mile Intersection and
finishing where Hutt Road turns into Thorndon Quay at the Tinakori Road Junction. Hutt Road
transitions from the urban environment of Thorndon Quay to a transportation corridor with larger
retail units and local accesses. It is bounded immediately to the west by a steep scrub covered
escarpment. To the east is State Highway 1, the North Island main railway lines and Wellington
Harbour.

The key characteristics of Hutt Road include:

= Hutt Road is an over-dimension route and hazardous goods route.

= Hutt Road is a dual lane bi-directional road. Current lane widths are in the order of 3.4m.
The central median is delineated by either chevron white linigg or low-profile mountable
kerbing. Lighting varies from single sided on the wester e to sections on both sides
after the rail bridge. There are numerous retaining wa various typologies, along the
road.

= There are a number of stormwater structures al
from the North West draining ‘across’ the ro

= A railway overbridge with central piers is loc
Onslow Intersection.

= The intersection with Onslow Road Sk
Road and runs parallel (northwards)
head north from Onslow Road needin

= From the Intersection g e city (Khaiwharawhara Intersection area)
there are a number of [3 Rits with direct access onto Hutt Road.

= The final Interse Road before it changes to Thorndon Quay is with Tinakori
Road. This is p where 180-degree manoeuvres are made onto a
steeply risi no pedestrian facilities for the first 100m of Tinakori
Road.

movement beyond ing Thorndon Quay) are significantly reduced.

144  Thorndon Quay

Thorndon Quay is an urban corridor approximately 1.3km in length between the intersections with
Tinakori Road and Mulgrave Street. Thorndon Quay is primarily a single lane in each direction with
a typical lane width of 3.5m. Angle parking is provided through the main commercial centre of
Thorndon Quay. Cyclists are accommodated by space between the angled parking and the traffic
lanes. The commercial units in Thorndon Quay are smaller in nature than the units on Hutt Road.
There are three pedestrian zebra crossings on the Thorndon Quay.

There are two ‘T’ Intersections (Davis Street and Moore Street) on the western side of Thorndon
Quay, which provide access to the Wellington Girls College and hence have significant traffic at
school times. Davis Street provides access to the local Thorndon area. Moore Street is a Cul-de-
sac with pedestrian access to Pipitea Street and Wellington Girls College.
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Mulgrave Street is a one-way road at the intersection of Kate Sheppard Place, Lambton Quay
(reserved for buses only) and Thorndon Quay. The Intersection has a number of crossing
manoeuvres only some of which are currently signalised.

2 Preliminary Design Development Philosophy
2.1 Approach

This project is about people, enhancing communities and providing effective and efficient transport.
This means prioritising modes of transport and allocation of space that supports moving people
and accommodating freight.

Throughout the design development the LGWM project objectives have been principle guides to
the design. Complementing the five objectives from the LGWM programme, it is proposed to apply
fundamental urban design principles. Urban Design principles cover all aspects in the delivery of
places. It provides guidance in achieving and assessing the quality of developed and restored
urban areas.

jted available width to

?” There are areas where
ifferent transport modes, the
sport followed by general
liminary design and has

Hutt Road and Thorndon Quay are both constrained corridors with |j
accommodate the various transport modes and other improveme
compromises have been necessary to develop the design. For,
design has prioritised provision for walking and cycling, then
traffic. A strong safety focus has been used in the devel
been a key criteria used in compromise discussions w

necessary.

2.2 Mana Whenua Values

The following are the draft Mana Whenua val for the

be used to guide the development of the des

M programme. These values are to

Tahi — Whakapapa - A sense of Place

= Building works restore a health nature
= Finished projects tell the stog
= Native plantings

= Urban agriculture

= Manage water run off to ensure only purest water flows to the harbour

Toru - Plingao-ora — Energy
= Minimise energy use during construction

= Completed projects to aim to be energy neutral

Wha - Hau-ora — Optimising Health & Wellbeing
= Prior to construction minimise uncertainty by clear goals and timeline

= During construction minimise disturbance to neighbours

= Completed projects to use plantings and water flows to provide healthy environments

Rima - Whakamahitanga - Use of Materials
= Recycle the maximum of materials disposed of during construction
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= Build with materials and methods that use the lowest energy possible

= Avoid toxic materials that may leach into air or ground water

Ono - Manaakitanga — Support a Just and Equitable Society
= Embody our values in these projects

= Work with locals to the extent possible
= Provide safe and inviting public spaces

Whitu - Whakahuatanga - Celebrate Beauty in Design
= Design in a way that lifts the human spirit

= Incorporate public art and interpretation to tell the story of what has gone before

Whakamatautautanga
= Monitoring

3 Interim Option Scope
31 General

d Southbound bus lanes
tween Ngauranga and
, freight), and will use
is will improve bus and freight
proving journey times to and from

The technically preferred option is Option 4A. It includes N
on both Thorndon Quay and Hutt Road. The priority lan
Kaiwharawhara) will be available for certain vehicles t
the lane nearest the kerb, leaving one lane for gene
reliability throughout the whole corridor in both directio
the city during the morning and afternoon pealgtraffic.

Quay to improve cycle safety and
sed bidirectional cycle path on Hutt
ngton CBD to Hutt Valley walking and cycling
ito-one section of Te Ara Tupua.

This option also introduces a separated cycle
level of service. It is complemented by the exis

Ving elements:

irections on Hutt Road
orndon Quay
horndon Quay / Hutt Rd

= Speed limit changes
= [ntersection upgrades

= Pedestrian crossing improvements

= Bus stop rebalancing

= Amenity improvements to Thorndon Quay

= A median on Hutt Road to manage safety risks with turning movements /

The sections that follow summarise the design criteria for key design elements of the project,
including where relevant, minimum and desirable widths for traffic lanes, bus lanes, cycleways and
other infrastructure.
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A specimen design of the Hutt Road interchange was carried out by Beca in 2016. Figure 3
indicates the extents of that design. As part of the Stage 2 preliminary design the previous design
has been reviewed for integration issues with the proposed preliminary design for the Hutt Road
section.

3.2 Hutt Road / Jarden Mile Intersection

The preferred design was prepared in accordance with the Austroads suite of design guides.

It is noted that there are some stormwater ponding issues that will need to be addressed in the
detailed design on the northbound Hutt Road approach to the Intersection.

The proposed configuration (Figure 4) has been altered from the specimen design after
consultation with the partner organisations. The main changes are the relocation of bus stops, the
reassignment of lanes for the approaches northbound, including the removal of the central cycle
lane converting to a bus lane. Consideration has also been given to weaving lengths for traffic
approaching northbound. A 200m distance is provided where the SPV lane has been dropped to
allow vehicles to correctly position themselves at the junction. Pedestrian and cyclist crossing
provision has been made by designated crossings and increasing sizes of the islands.

It is noted that an illegal movement carried out by some vehic|g
turning left to jump queues needs to be addressed during the¥etaile

ading southbound on SH1 but
lesign.

I

| e
i L b bk M) ST
F WL R, PR e (8D

Figure 3: Specimen Design Diagram of the Hutt Road / Jarden Mile Intersection
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Figure 4: TQHR Project Prelim Design Diagram for the g Intersection
33 Hutt Road

The proposal for Hutt Road is to rez

ce by repurposing one lane in each direction to
buses and freight.

= A raised central medid@n to restrict right turns except at clearly defined and controlled

locations.

= A 0.8m safety buffer to protect vulnerable users from traffic, from the wind blasts from
large vehicles and from doors opening direct into the cycle path.

= Widened cycle and pedestrian lanes tying into the newly constructed lengths at the
southern end of Hutt Road. These are proposed to be at the same level along Hutt Road
to provide flexibility for multipurpose usage. The widths have been considered to allow for
safe passing, considering people of varying competency levels. In a few locations the
widths have had to be reduced from the desirable due to spatial constraints.

The proposed general cross sections for Hutt Road is shown in Figure 5 below.
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Figure 5: Proposed Hutt Road Cross Sections

The preliminary design does not alter the curre
Road, and Rangiora Ave intersectionsiiiie e Onslow Road mtersectlon the current

ed. The purpose for signalisation is to provide

constrained. However, sufﬂmen g s entlfled to W|den the main cycle/pedestrian
pathway as well. This will tag |n|ng the southbound through and right movements into one
lane and ‘split’ phasing i  restrict right turn filter movements. There is no provision

pedestrians and cyclists. A ) t Road, the recently constructed cycleway/footpath ties into the
new configuration for the Tholgdlon Quay section. The bulk of the manoeuvres remain unchanged
with exception of the addition of the bus lanes.

At the interface around the Tinakori Road Intersection, currently the existing uni-directional
cycleway crosses to a bi-directional cycleway on the eastern side of Hutt Road. Cycle/Pedestrian
crossing locations and functionality needs to be developed in conjunction with the review of the
intersections as these are the logical crossing points. It is felt that currently the more vulnerable
users are not well served.

The tables below summarise the existing vs proposed widths for key elements along Hutt Road.
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Description Existing

2 lanes in each direction with

Running lanes approx. 3.4m lanes
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| Proposed

1 lane in each direction for main traffic —
proposed width varies 3.2 — 3.5m
1 SPV (nearside) lane varies 3.4 - 3.5m

Median Flush - Varies approx. 3m Raised - 3.0m

Safety Buffer N/A 0.8m — same level - Buffer/Cycle/Ped
Cycle path Combined Cycle ped 2.0m 3.0m - same level - Buffer/Cycle/Ped
Pedestrian path  As above 2.0m - same level - Buffer/Cycle/Ped
Parking N/A N/A

Table 1: Hutt Road — Existing vs Proposed Widths - North Section (Aotea Quay to Jarden Mile)

Description Existing Proposed

Running 2 lanes in each direction y e) Lane varies 3.4 - 3.5m
lanes approx. 3.4m lanes . .
lane turns in to Parking
lane

Median Flush - Varies approx. 3m

Safety 0.8m — same level -

Buffer Buffer/Cycle/Ped 8m — same level - Buffer/Cycle/Ped

3.0m - same lev

Cycle path Buffer/Cycla@ .5m same level - Buffer/Cycle/Ped

E:&estnan 3.0m - same level - Buffer/Cycle/Ped
. Off peak hours SPV lane becomes

Parking

parking

Table 2: Hutt Road — Existing vs Proposed Widths - South Section (Tinakori Rd to Aotea Quay)
34 Thorndon Quay

The proposal for Thorndon Quay is to reallocate road space to provide:

= One general traffic lane in each direction

= One peak period bus lane in each direction which will be parallel parking off peak
= A dedicated, off road cycle path on the eastern side

= Raised buffers and amenity areas

The proposed general cross section for Thorndon Quay is shown in Figure 6 below.

Thorndon Quay Hutt Road
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BUS LANE / BUSLANE/  RAISED
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4.0m 3.0m
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Figure 6: Proposed Thorndon Quay Cross Section

The proposed relocation of the cycle path to between the footpath and the parking / bus lane will
significantly improve safety removing the potential conflict between cyclists and vehicles.
Pedestrian and cycle crossings of Thorndon Quay will also be improyed (raised signalised
crossings), as well as the addition of landscaping and other amenj provements.

Enhancements to the Mulgrave Street intersection, including lisation, have been
developed which are intended to improve bus movements jg e adjacent bus station.

The table below summarises the existing vs proposed

Description

Existing

proposed width 3.4m
1 Bus (nearside) Lane 3.2m
Off peak Bus lane turns in to Parking

Running lanes

Safety Buffer 0.8m — raised level - Buffer/Cycle/Ped

4.0m - dropped level -
Cycle path Buffer/Cycle/Ped
West side unchanged - Eastern side
1.8 — 3.3m - raised level -
Buffer/Cycle/Ped

Pedestrian path

Northbound mix parallel and
diagonal parking

Southbound mix some parallel but
mostly diagonal parking

Parking Off peak Bus lane turns in to Parking

Table 3: Thorndon Quay — Existing vs Proposed Widths

35 Aotea Quay Roundabout

A roundabout on Aotea Quay is proposed to provide a turnaround location for vehicles/freight as a
result of restricting turning movements on Hutt Road. A design was carried out by (Spiire, circa
2014). This is shown in Figure 7 below. The design was reviewed by the project team for issues
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that may impact upon the integration into the preliminary design for TQHR. The following key
issues were raised:

= There is no space to provide the footpath on the seaward side of the road / roundabout as
the fenceline is hard up to the existing road with rail sidings on the other side

= The ‘Seagull’ configuration raises safety concerns due to the nature of the vehicles that
will be pulling into the fast through lane. HCV’s will be exiting the roundabout at low speed
and then merging into the fast lane of the through traffic on Aotea Quay. From a safety
point of view this manoeuvre is considered problematic due to the differences in road
speeds and limited visibility on the blind side of HCV’s as they pull out.

posted speed limit along Aote@Quay will be reduced from the current 70km/hr to 50km/hr and
hence will be consistent with the posted speed on Hutt Road.

The proposed intersection needs to be signalised for traffic control purposes for the nearby sports
stadium which has an emergency evacuation plan requiring closure of the road in an emergency.
The signals are unlikely to be required 24/7 but may be required for other reasons during peak
traffic times to facilitate vehicles exiting from the freight yards.

Thorndon Quay Hutt Road Page 13
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Figure 8: Proposed Aotea Quay Roundabout

At the time of writing this report f
mitigates the encroachment inte

er oplions wege being developed to provide an option that

4
4.1

Design Criteria

Bsign considerations
= Part 3 Geometric design
= Part 4 Intersections and Crossings
= Part 5 Drainage
= Part 6 Roadside design Includes Part 6A Paths for walking and Cycling
= Cycling Aspects of Austroads Guides 2017

= Supplementary guidance from TM2501 — May 2012 - (Super-elevation calculations) and
TM2502 — January 2014 — (on Surface water Run-off).

= The State Highway Geometric Design Manual (SHGDM)
= NZTA - Pedestrian planning and design guide — Nov 2009

= Wellington Water, Regional Standards for Water Services, May 2019 (Wellington Water,
2019)
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= WCC Code of Practice for Land Development December 2012

= NZTA - P46 Stormwater Specification April 2016 (NZTA, 2016)

= NZTA - Traffic Control Devices Manual (Dec 2008)

= NZTA - Manual of Traffic Signs and Markings (MOTSAM)

= NZTA - Pedestrian Planning guide

= NZTA — Walking-cycling and public transport — Cycling standards and guidance

= NZTA — Technical Note 2 (TN002) - Separated cycleways at side roads and driveways

4.2 Design Traffic / Traffic Modelling

The following table summarises traffic data for Hutt Road and Thorndon Quay, taken from the
Waka Kotahi One Network Classification database.

Heavy Goods Vehicles % raffic ADT

Hutt Road 5-9%

Thorndon Quay 5%

Table 4: Existing Traffic Volumes

Traffic modeling was initiated using Sidra moQ€& O ividual intersection. The output
from these assessments was then submitted {8 iellington Regional Council for analysis
using the regional models. The projectteam a

4.3 Road Classification

The road classification for both @i RgrNdon Quay is Arterial roads. The proposed
classification will remain unchangé

4.4 Design Speeg

The current posted spge pn Road is 50km/hr. The operating speed is in the order of
60km/hr. It is proposed igiposted speed to 40km/hr.

The current posted speed o
operating speed is between 70
60km/hr respectively.

Road is 60km/hr rising to 80km/hr north of Onslow Road. The
and 90km/hr. It is proposed to drop these posted speeds to 50 and

The reduction in speeds is proposed on a safety basis.

Speeds less than 69km/hr are classified as low speed in Austroads, Guide to Road Design Part 3.
This classification is then used to assist in the definition of suitable lane widths.

5 Geometric Design
5.1 Topographical Data

The preliminary design has been developed from the single stage business case phase using
LIDAR data as the ground model and aerial photography from 2018. This information is considered
suitable for the preliminary design stage. However, it is anticipated that a detailed topographical
survey will need to be undertaken to enable refinement of the geometric design to inform the pre-
implementation phase. Some specific areas such as the Mulgrave Intersection, Tinakori Road

Thorndon Quay Hutt Road Page 15
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intersection and the section between Moore Street and Davis Street were approved for additional
survey work to inform the preliminary design primarily due to the mature trees obscuring the LIDAR
vision. The results of these surveys resulted in some realignment of the designed kerb lines at the
Tinakori Road Junction.

52 Typical Cross Sections and Lane Widths

Indicative cross sections were developed for Stage 1. During Stage 2 these sections have been
challenged and finalised in discussions with the partner organisations and inform the geometric
design.

The project team have worked with the partner organisations to develop and agree parameters to
inform the geometric design including lane widths, Special Purpose Vehicle (SPV) lane operations,
bus stop locations and functionality as well as the amenity treatment. Meeting minutes from a joint
design standards session with the partner organisations is included in Appendix A.

Table 5 summarises standard design widths for elements of the road corridor.

Table 5: Standard Design Widths for Individual Elements of the Road Corridor

Road Element Standard Width Design Scurce Selected Widths
2.0-24m
Thorndon Quay

1.6m - 3.1m Hutt

Arterial Road 2.4m +

Footpath Commercial Outside CBD

1.8m Rd
Cyclepath — Uni Min 2.4 / Tolerable Not used
Directional preferred 3.0m WO Guidance
Cyclepath — Bi NZTA Cycling )
Directional Network Guidance 3.0-4.0m
AustRoads Part 3 3.2m Thorndon
Bus Lane section 4.9.2 (Table Quay
4.22) 3.5m Hutt Rd
Traffic Lane AustRoads Part 3 3.4m

(Table 4.3)

AustRoads Part 3
(Table 4.3)

High Occupancy
Vehicle (HOV) Lane

3.5-4.5m

2.1 -3.2m (2.3m in normal

Parking conditions)

4.46)

AustRoads Part 3 (Fig

SPV lane Hutt Rd
3.5m

2.4m (within bus
lane)

The existing shoulder and median spaces on Hutt Road have been redistributed to provide a
raised median and improved cycle/ pedestrian widths. With the off-road cycle facility, the shoulders
will not be required for cyclists, and broken-down vehicles will not completely block the road as

there are two lanes in each direction.

5.3 Intersections

Thorndon Quay Hutt Road
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Other than the Aotea Quay Roundabout, no new intersections are proposed. Existing intersections
have been assessed and developed against the new road configurations/proposed cross sections,
performance assessments and safety. Traffic modelling of the intersections is currently being
carried out.

5.4 Traffic Signals
5.4.1 Design Standards

The Traffic Signal design is to be based on the following standards:

= Austroads Guide to Road Design — Part 4a: Unsignalised and Signalised Intersections
= Austroads Guide to Traffic Management — Part 9: Traffic Operations

= RTS 14 Guidelines for Installing Pedestrian Facilities for People with Visual Impairment
= Signals New Zealand User Group (SNUG) National Traffic Signal Specification

= NZ Transport Agency Standard Signal Layout Draughting Guide Drawing 1/ 1061/ 140/
8104/ Sheet 1/ Rev 0

5.4.2 Overview

There are currently four signal-controlled intersections in project
Kaiwharawhara Road, Onslow Road and Mulgrave Strgé” As the desig

being Jarden Mile,

signalised. This is to reduce the safé
movement from Mulgrave to Thorndo
angle of the intersection as y

improve pedestrian/cys

= Pedestrian crossings alo Iorndon Quay will be signalised and the pedestrian crossing
on Hutt Road ng e will also be signalised.

e the bus stop in each direction which results in passengers
crossing behind the buses and hence reducing potential delays to the onward journeys of the
buses once those passengers have alighted. It also improves safety as it makes the crossing
pedestrians more visible to other road users (not hidden by the departing buses).
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The existing pedestrian crossing on Hutt Road near Rangiora Ave will also be signalised.

5.6 Accessways and Driveways

The potential conflict between people on bikes and scooters and pedestrians and vehicles
entering/leaving properties is a key issue that has been considered during the preliminary design
phase. Most access locations are in the Onslow Road to Tinakori Road section of Hutt Road and
along Thorndon Quay on the eastern side.

A number of serious or significant issues as well as minor issues were identified in a safety audit of
the Hutt Road cycleway. The more serious issues focussed on access/egress to businesses along
the south-eastern side of the corridor. These predominantly identified issues with vulnerable users
on the shared use facility and for cyclists. In relation to accesses generally, the safety audit notes
“A high level of cyclist / vehicle and pedestrian / vehicle conflicts were observed at major access
points. In most situations, it was the exiting drivers not looking for cyclists, and pulling directly in
front of the vulnerable user”. The higher speed of cyclists was also observed to contribute to these
conflicts. One of the key recommendations in the safety audit is to investigate improving cyclist
safety at accesses through the installation of passive and active warging measures to raise
awareness and mitigate the risk. Identifying and improving visibilitydfiles and controlling speeds
have also been key considerations.

It is proposed that all vehicles exiting units turn left only. U i be at designated
locations, where designated right turn lanes are provide i median. Vehicle
tracking indicates that only a car with trailer can mak 8m rigid truck fails

As part of the project investigation, traffic turnjgg right ac multiple lanes was raised as a
significant road safety risk. This is due to turn ing on oncoming traffic which may
be operating at differential speeds which may
shared path as they turn. A Safe System
arrangement and a number of optiQu$
identified as a significant improvgffe
susceptible to serious or fatal irjg g
in risk score for cyclists and motor8
which although may be g i
risk to vehicle occupagf®
focal points for turni ather than %

AssesSment was undertaken on the existing
> process the raised median island was
isk. Vulnerable users tend to be more

pi8Ts respectively. It is considered that the U-turning risk,
g less likely to result in serious injury. Further, any turning

multiple crossing points.

It is proposed to retain thegiiush m@dian from Sar Street to Aotea Quay as part of the preliminary
design. A raised median is ged from Aotea Quay through to Jarden Mile with strategically
placed breaks to allow for busfiess access and to control the locations of U-turns. Potentially, the
U-turning risk could be mitigated further by the use of electronic warning signs triggered by the
presence of vehicles in the U-turn bays.

5.7 Vehicle Tracking

Tracking path analysis has been undertaken on heavy vehicle turning movements at intersections
using AutoTURN. A minimum of 600mm clearance has been allowed in addition to the tracking
path to cater for driver error or misjudgement. The design vehicle is the 18m long quad rear axle
semi-trailer and the 20m B-train tanker combinations. Note: No U-turns are possible for these large
vehicles, however there is enough space for an 11m rigid truck and less to U-turn from Northbound
to Southbound at the Jarden Mile intersection but not at any other intersections along Thorndon
Quay and Hutt Road.

5.8 Structures
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No additional structures are proposed. Existing structures include two rail bridges, the SH1 over
bridge, retaining walls and signage structures. It is not intended to impact these structures.

The Aotea Quay overbridge is noted as constraining space for lane width. Based on this constraint
it is proposed to have only a single lane under the overbridge section. The reduction in lane
numbers happens straight after a bus stop and signalised pedestrian crossing.

5.9 Signage and Road Markings

All signage will be to NZTA Traffic Control Devices Manual and MOTSAM standards (where
appropriate) during the detailed design stage.

5.10 Design Departures

The main areas identified for potential departures are lane widths, due to the constrained width of
the corridor. The proposed departures and a comparison with the design guides is included in
Table 5.

6 Other Design Features

6.1 Public Transport Facilities
6.1.1 Bus Stop Locations

Figures 9 and 10 show the current bus stop locations as
locations as part of rebalancing proposed in Stage 1.
explored further with GWRC and the operators and
where the final location may need to be further consid e stops near Moore Street
intersection (Capital Gateway). i ctive, the driver is to have the stop
near to the Marae area. Whereas from a purdli{'Siiai ive (distances between stops) it is
located the other side of Moore Street. The fing ! il developed during the detailed
design phase.

e preliminary design. One area

Figure 9: Current Bus Stop Locations

o0

MNgauranga

Key

Wil 8 Q) Bus stop (existing)
6 Capital
Lambton Gateway
Interchange f

Figure 10: Potential Bus Stop Changes
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o

& (o] i -Rangiora Ave 000
0 % ) Kaiwharawhara Mgauranga
0 Sar St Quay
3 % Motorway
m' Bakery
SO Key
5 8 Street © Bus stop (existing)
6 i O Bus stop (new)
Lambton Gateway 0 Baw:stpp.{(delsted)

Interchange

6.1.2  Special Vehicle / Bus Lanes

The key considerations during preliminary design included:

= |ane widths

= the inclusion of off-peak parallel parking within the lane

side the lane. During the
jient space to provide bus

= whether bus stops will be within or (where space permit
preliminary design process it was confirmed that there
stops outside the bus lane.

There were various factors discussed in selecting a
road speed, types of vehicles proposed for the lane, the oval of the shoulder and a desire to
reduce the temptation for cyclist to use the rqgehin prefere

Conversely on Thorndon Quay where the roaad
width has been reduced to 3.2m ther educi
lane with buses.

6.2 Parking Facilities

A summary of the existing ve4@#€ proposed parking numbers is set out below. As the detailing of
the design develops these numbers are subject to change.

= Thorndon Quay — Existing 390 spaces — Proposed 258 spaces
= Hutt Road — Existing 133 — Proposed 125 spaces
6.3 Preliminary Urban and Landscape Design

6.3.1 Overview

The purpose of this PDPS section is to explain the overall approach, standards and requirements
and urban design process for the TQHR project. This section sets up the process for the projects
masterplan phase which will give effect to the LGWM urban design framework (UDF) through the
detailed design phase.
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LGWM is developing a programme wide UDF that will be developed in parallel to the TQHR
masterplan work being undertaken through the detailed design phase. The urban and landscape
masterplan for TQHR will be essential to guiding solutions to meet the project’s intent and vision.

The UDF won'’t be completed in full prior to TQHR design phases starting. Therefore, the project
will be required to work collaboratively with the Client and partners to ensure adequate urban
design and landscape elements have been considered throughout the design process including the
early phases.

TQHR project is located on what was the original foreshore prior to reclamation and seismic events
occurring. This original foreshore continues north to Petone and south through the Golden Mile.
There are various cultural, heritage, social, economic, and environmental places of interest along
the TQHR corridor that will provide valuable opportunities to inform the projects design response.

The projects physical scope of works is located within the TQHR road corridor however, wider
contextual data needs to be considered to deliver a sound urban and landscape design response.

The TQHR project looks to:

= Consider and connect with the wider Wellington city vision and
partnerships, its context, cultural heritage and landscape;
= Define streets and roads and reflect the Network Operating
Framework (NOF);
= Shape streets to work with civic spaces and functions,
neighbourhoods and street users;
= Define precincts that help characterise place and identity;
= Encourage safe and accessible mixed mode transport;
= Support and acknowledge urban development potential as well as
infrastructure (services) needs;
= Measure and evaluate through:
= Shift in physical and operational changes / improvements;
= Changes in its use and function and its resulting impacts;
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= Determining if investments delivered desired outcomes
(safety, quality of life, sustainability, economic, environmental,
improved mobility etc).

Both quantitative and qualitative metrics are important. There are different methodologies in how to
measure the above; these include before and after photos, survey and consultation with local
patronage and communities and traffic count recorders.

Urban design, landscape and aesthetic considerations will be developed through solutions that
deliver value for money through the detailed design phases. CPTED, Safety in Design,
Maintenance in Design, Whole of Life Costs (not just capital costs) also need to be considered
within the urban design and landscape design process.

A preliminary urban design nodal point study report has been completed as part of the SSBC and
Preliminary Design Philosophy Statement (PDPS) process (refer Appendix B) but further
investigation and testing is required to consider the whole corridor.2

6.3.2 Urban Design Framework and TQHR Masterplanning wark

Wellington City’s six goals for the city and the community’s urba
have influenced the preliminary urban design aspects of the T

sign and transport principles
oject and provides guidance

accommodating freight.
In nd

- Q
conpac

Greener ili
nership with

"~ Vibrant
[a'a'a prospe Mana Whenua

Image above: Our City Tomorrow’s

spirational goals for the city
Natural Identity

The streets within the TQHR project offer social and economic benefits for Wellington. The
rawness of the coastal hills along the Wellington harbour is an important context to consider - the
TQHR project has an opportunity to celebrate this natural identity. The project should reflect
Thorndon Quay & Hutt Road’s unique local character and cultural landscape as the original
harbour shoreline:

The TQHR section relates and connects to both the Te Ara Tupua project and the central city
through nature & character. TQHR has been identified as a ‘green boulevard’ in WCC Green
Network Plan. Green infrastructure including trees, active mode facilities (cycle storage, e-bike
charging), green ‘pocket’ parks and water sensitive urban design are all opportunities to be
explored in this design phase.

Thorndon Quay Hutt Road Page 22



Lt Tl T WouG

Pedestrians and a mix of diverse modes of transport aid in developing a sense of place for
communities and neighbourhoods. Success is achieved when delivering transport solutions that
can also provide public space and ‘pause’ moments for people to share experiences, interact and
socialise. Sound urban design principles are essential and will help guide to the right solutions to
meet the project’s intent and vision.

People, Place + Transport

Included in Appendix B, the design team have established preliminary urban design principles that
begin with focusing on a city-wide extent and describes three precincts within the TQHR area. A
nodal point analysis was completed and is included in Appendix B. The project has focused on
three nodes — Mulgrave Corner, Thorndon Quay Shops and Jarden Mile. These nodes are
developed based on the existing concentration of activities and intensity. The focus is on people,
place and transport as interconnected components. A completed site analysis around these nodes
describes the preliminary constraints and opportunities for development that this design has been
based upon.

In discussions with the local lwi and when considering the wider pic
perspective. Connectivity to areas behind Thorndon Quay (to the
There is currently no connectivity between the SH1 overbridge
pedestrian access through has been identified as a potential

e from an urban design
t) has been considered.
avis Street. Creating
the community.

During consultation with the local lwi one item that see 0 have tracti ith the design team
was the concept of pause and reflection spaces. Th an begef various elements and outcomes
but included ideas such as special plaques or tiling i e area’s history, heritage and the
local environment.

Other urban and landscape design item i r the masterplanning phase:
e Apply a place-based apprg S n and utilise Waka Kotahi’s Final Draft of the
Aotearoa Urban Street R 3 i idelines;

e Areas along Thorndon QUS
within the WCC
same height lingii®

2ct site have been identified as growth areas
ever, land immediately adjacent to the project has the
8 District Plan to account for natural hazards.

Strategic Highways, *n Mile, City Streets, CCPI, WCC Streets for People and the
Transition Project and €oordinate with the Rail Precinct and Port project interfaces.
Heritage, archaeology, mana whenua values and cultural considerations need to be taken
into account as there are various histories associated with the project site (see also section
2.2 of this DPS for Mana Whenua Values);

e Design for good public transport customer experience in place-specific and accessible
street- based stops and interchanges. Celebrate the views to the wider landscape through
carefully planned spatial arrangement of lingering and movement spaces in relation to their
context;

¢ Make culture visible. Integrate public arts in public spaces. Celebrate Wellington’s weather
and work creatively with lighting:

e Consider activation planning and facilitation (especially for the duration of city construction
and for existing or future events i.e. Thorndon Fair)

e The context analysis prepared as part of the projects masterplanning and urban design
response will help inform placemaking, sense of place and interpretation opportunities
within the project;
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e Enable universal access, safe and comfortable movement for all people by considering the
interplay of public transport, active modes and pedestrian space

MNodde. Mulgr ve Cornes

Nede: Therndon Qusy Shopt
Neode Jarden Mia

Tharnaan Pesidental Aroa

Trorncon Business Precwst

o0 000

Parfipnent Aros

Figure 11: Nodal Point Analysis Location Plan

6.3.3 Standards and References
The design has been developed in accordance with the NZTA requirements and include:

= NZTA Urban Design Professional Services Guide — PSG/12
= NZTA Bridging the gap: Urban Design Guidelines (2013)

= NZTA Urban Design Objectives and Methods (2013)

= NZTA Environmental and Social Responsibility Policy (2011)
= NZTA Landscape Guidelines — Final Draft September 2014
= NZTA Safe System

= NZTA Environmental Planning Manual
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= NZTA P39 Standard Specification for Highway Landscape Treatments
(2013)

= Waka Kotahi’s Final Draft of the Aotearoa Urban Street Planning & Design
Guidelines (2021)

= ESR Standard: Z19 State highway environmental and social responsibility
standard

The following documents are key strategies and policies that influence the future shape of the city
and will provide a foundation for the projects urban design response. Some of these have already
been summarised in the draft LGWM UDF:

= Let's Get Wellington Moving Vison, Objectives, Priorities and Liveability
criteria
= Transport Orientated development
= 'Planning for Growth' including the Central City Spatial Vision; Spatial Plan,
= The Operative District Plan (proposed being developed — out for
engagement October 2021)"' and the Proposed District Plan and Design
Guides.
National Policy Statement on Urban Deve
Wellington Towards 2040: Smart Capit
Central City Framework (2010)
Draft Regional Growth Framewor!
Draft Place & Movement Fram
Te Atakura - First to zero (20
Green Network Plan (due for co
WCC Design Review Taglkit
WCC Code of Practice\@
Our Capital Spaces;
Our Natural Capital:

ent (NPS_UD) 2020

n Oct 2021);

ent December 2012

LGWM Development Concept Plans (Central City & Rail Precinct)

=  LGWM Gehl Public Life Survey — 2004 and new version due for release in
October 2021

= LGWM Heritage and Landscape Assessment

=  LGWM Maori Cultural Heritage and Values Report

= Other standards referenced in this PDPS relevant to urban design such as
4.1 Design Standards; 5.4.1 Traffic Signals; 6.4.2.2 Stormwater; 6.4.3.1
Street Lighting and all other relevant guides and standards.

If there are structures the design team will need to refer to the Waka Kotahi bridge manual and if
there is a need for a Bridge architect e.g. an iconic bridge then this should be noted in the PDPS
also.
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6.4 General Civil Components
6.4.1 Preliminary Pavement Treatments
6.4.1.1 Design Standards

The Pavement and Surfacing design is to be based on the following standards:

= Austroads Pavement Design — A guide to the Structural Design of Road Pavements 2004

= NZ Supplement to the Document, Pavement Design — A Guide to the Structural Design of
Road Pavements (Austroads 2004), 2007

= NZ Transport Agency specifications (B, M, P and T series)

= NZTA - https://www.nzta.govt.nz/assets/resources/pavemen cification-guidelines-for-
cycleways/Pavement-specification-guidelines-for-cycling-r

6.4.1.2 Overview

Significant changes to pavements are not expected a
reallocation of road space. However, pavement con
preliminary design development. Preliminary pavemen
the expected:

kely to be mainly a
as been included in the
ns has been developed considering

= Traffic Loading
= Pavement design — Unbound,
= Subgrade and subgrade i
= Pavement materials
= Surfacing

= Environmental f;
resistance, drd

Environmental factor consi® affecting the pavement design (for example noise reduction,
safety, skid resistance, and digihage) will need to be undertaken which will inform the pavement
allowances within the cost estimates.

Inputs will need to be provided to the geotechnical team to assist with drafting an investigation
schedule to better understand costs and risks and inform the detailed design stage in locations
where pavement may need to be widened.

6.4.1.3 Pavements Approach

There will be a need to have two different pavement systems for this element of work, an approach
for infilling existing median islands/kerb buildouts that need to be removed and an approach for
reinstatement adjacent to length of new kerbs.

Areas of pavement reinstatement that will be subjected to traffic will typically need to be a
structural asphalt pavement, for both construction expediency and the expected traffic loadings.
Pavement loading by GWRC buses that are operating under a HPMV permit, i.e. with higher axle
loads than that are allowed with restriction will be considered in the detailed design phase.
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This type of pavement is likely to be in the order of 175-200mm, made up of various Asphaltic
Concrete (AC) layers depending on the underlying ground conditions. If the raised areas that are to
be removed have been constructed over an existing pavement, it is recommended that a 150mm
diameter pavement core is taken in order to ascertain the suitability of the existing pavement
structure for the expected loading.

Reinstatement of the pavement adjacent to new kerbs can also be done with an asphalt pavement,
with the width of reinstatement based on the future loading, i.e. reinstatement for a parking bay can
be to a lower level of design compared to an area of reinstatement that will be part of a proposed
traffic lane. Another factor that will influence the width of restatement will be the constructability of
the pavement with respect to compactor sizes.

Due to the reconfiguration of the road space in the Thorndon Quay section, it is recommended that
the carriageway and cycleways are resurfaced to eliminate all old road markings to avoid confusion
with ghost markings. It appears that only limited areas of Hutt Road will require resurfacing due to
layout changes.

New raised median islands/separators can be constructed on the exi
cutting a key into the existing surface and the new kerb profile e
having to cut into the existing pavement beyond the extents of

ing pavement surface by
ed into the key to avoid

Standards C.3.6). Likewise new cycleway pavements
of a WCC vehicle crossing (WCC C3.7a).

Whilst it is expected that all pavements, cycleways and
provide a high amenity low maintenance cos i
the concrete footpaths as per the new sectio
intersections, especially for the Thorndon Qua
clearly delineates the footpath from tj

aths will be surfaced with asphalt to

, there is a preference to continue
Road and Kaiwharawhara Road
hange in finish colour and texture
and hence reduces the risks of users entering the
ent for vehicles exiting onto the road to look

e followed structural crossings at all entrances

lanes and bus lanes) being c8@¥erted to sealed cycleways and footpaths, meaning that post-
development runoff will not increase. The exception to this is between approximately CH4100 and
CH4900 where the new footpath with extend into existing landscaped area.

6.42.1 Key Design Assumptions:

= Where possible, the existing catchments, flow paths, inlets and pipe system should be
retained.

= The existing pipe system is assumed to have sufficient capacity. Capacity assessments of
the existing system is not part of the preliminary design scope.

= |Improvement to the stormwater system network is also not part of the design scope
= Condition assessment of stormwater network is also excluded

= As a consequence, no stormwater quality treatment has been included in the design.
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The following design criteria are proposed, based on Austroads 6A, Wellington Water 2019 and
NZTA 2016: Rainfall intensities will be as per Wellington Water 2019 for WCC with 20% allowance
for climate change

6.4.2.2 Stormwater design criteria

Primary system (kerb and channel, sumps and pipes) are to be sized so the 10yr ARI (Average
Recurrence Interval) event does not encroach on traffic lanes, but can encroach onto the shoulder,
and can encroach into cycleways by up to 1 m width

Secondary system (overland flow) sized so that in the 100yr ARI flood event water depth does not
exceed of 0.1 m and 2 m/s velocity on trafficable lanes with a minimum of one traffic lane free from
flooding, with no limits on flooding over cycleways. (In a 100yr ARI event it is not anticipated that
cyclists would be using the cycleways due to high rainfall and poor visibility.)

6.4.2.3 General Stormwater Philosophy

Stormwater system standards and specifications will be in accordangg with the following
organisations requirements, in order of precedence Wellington Wafer, WCC, and NZTA.

Raised pedestrian crossing on road and in cycleways would rland flow paths, affecting
both the primary and secondary systems. Raised crossin

existing/relocated suNis afid the existing pipe system. (This assumes that the cycle path will
have cross-fall in the sa@€ direction as the road as per the below typical section.)

Cycle path flood width to be checked for primary level of service, and where flood widths exceed
1 m consideration will be given to adding more sumps if practicable.

Walkways should continue to drain in the same manner as existing.

All stormwater sump grates, manhole covers, rodding eye/lamphole to be raised to new pavement
levels where applicable

6.4.2.4 Section specific stormwater design philosophy
Hutt Road (CH1520 to CH5080)

Raised crossings at approx. CH1520, CH1930, CH3380 and CH5040 will be assessed and
solutions developed on a case-by-case basis to allow overland flow.
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On the west side of the road between approx. CH1640- CH1940 the kerb will move back towards
the boundary, so sumps will need to be relocated to new kerb edge and reconnected to the
existing stormwater system.

Within the project area between approx. CH1640 and CH5040 there is a centre island, however
the road is in cross-fall and the island is located in the road crown (over the high point) and
therefore would not affect the existing stormwater system.

Between approx. CH3565 and CH4835 on south side of the road the shoulder of the traffic lane is
being replaced with an elevated cycle path and footpath.

= With no shoulder, this will reduce the flow that can be conveyed along the kerb and channel
without encroaching on the traffic lane, effectively reducing the capacity.

= This would require additional sumps and laterals connecting into the existing stormwater pipe
system (which is on the far side of the road in this location).

= The elevated cyclepath and walkway would also need to drain to the roadside kerb and
channel.

Between approx. CH4100m and CH4900 on the south side of th
into existing landscaped area. This increase in impervious ar
the stormwater system capacity will need to be assessed.

ad, the new footpath extends
crease runoff, and therefore

Thorndon Quay Road (CH140 to CH1520)

Raised crossings at approx. CH180, CH500, CH760, 7 CH1240 and CH1500 have been
assessed and solutions will be developed on a case-by- basis to allow overland flow.

Between approx. CH440m and CH740m the r@ad"s ted (single cross-fall falling toward
the west). Proposed cyclepath and walkway n
means that the cut downs in raised s
across road to the existing storm
cyclepath as in other locations)

Between approx. CH1260m and Om the road super-elevated (single cross-fall falling toward
the east) falling towards 4ifié 5 his means that the kerb cut downs in the raised safety

6.4.2.5 Maintenance

= Maintenance of any exis#g@/proposed assets needs to be considered for ease of access and
safety of maintenance crew.

= Both bubble up sump system and concrete “U” channel and grate would need maintenance
and inspections for blockages.

6.43  Street Lighting
6.4.3.1 Overview

With the road width remaining the same but changing in configuration the existing lighting will need
to be assessed against the revised layouts. Currently lighting is predominantly on the western
(landward) side of the route throughout, with lighting at the intersections being on both sides. As
the kerb line on this side isn’t being revised significantly there should be limited need to relocate
columns purely for clash purposes.
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The project intersection(s) will need to be lit with appropriate highway lighting designed to the
NZTA standards. The requirement for and proposed arrangement of any street lighting shall be
confirmed with the LGWM partners at the detailed design stage.

6.4.3.2 Design Standards

The Street Lighting design is to be based on the following standards:

= NZ Transport Agency M/30 Specification and Guidelines for Road Lighting Design
= AS/NZS 1158 Lighting for Roads and Public Spaces
= “RightLight” Roading Lighting Guideline

6.5 Utility and Public Services

Significant impacts on utilities or services are to be identified as part of the project development.
The LGWM utilities database was to be used to determine the location of utilities for preliminary
design. Unfortunately, the data available was only up to Moore Street. Data for the rest of the
project area is being collected by LGWM. A high-level desktop assg§8ment of the most critical
utility items and any potential impacts from the design will henc undertaken as and when the
data becomes available.

The location of the existing utilities will be cross referenc
ascertain whether there is likely to be an impact on a
for any relocation or protection works to that utility o
design to avoid impacts.

osed road design to
if so if there is a need

The identified utility works will help to better
are affected by the design.

6.6 Proposed Construction Mg

The nature of the works is primag

6.6.1 Potential P

The key constructabilit e to accommodate and manage the high traffic volumes during
construction. The project oken up into construction areas such as the upgrade of
existing roads/intersections orndon Quay), and the upgrade of existing roads/intersections (Hutt

Rd) with associated tie-ins to existing roads.

Performance criteria will be set for all traffic management plans including for sealing surfaces,
minimum paved width, maximum delays for all traffic, particularly the traffic on SH1 and minimum
standards for pedestrian and cyclist facilities in conjunction with the LGWM partners.

The detailed design shall develop a workable construction sequence including temporary
intersection and road arrangements to demonstrate the feasibility and set baseline performance
criteria for the traffic management.

6.7 Maintenance Requirements

This section will be developed through the design stages and will be dependent on the features
installed but likely to include:

= Street Cleaning

Thorndon Quay Hutt Road Page 30



Lt Tl T WouG

= Landscape maintenance

= Signals Maintenance

= Stormwater systems maintenance

= Structures — Inspections and maintenance

= Regular Inspection

T Preliminary Geotechnical Appraisal

The preliminary geotechnical appraisal report (PGAR) is appended to this report in Appendix D.
The soil conditions along TQHR are summarised using historic data from the NZGD and Beca
databases. The PGAR also provides an overview of key geotechnical issues.

There are three active faults in proximity to the TQHR route. Based on seismic hazards maps
provided from Wellington City Council and previous studies, it is believed the existing route may be
subject to fault rupture, tsunami, liquefaction, lateral spreading and earthquake induced slope
stability. These geotechnical hazards are unaffected by the proposegdyimprovements along the

TQHR.

There are a number of historic geotechnical investigations al tirety of the TQHR route,
including boreholes, test pits, CPTs and hand augers. Th ate the site generally
consists of reclaimed fill underlain by alluvium and mar ywacke bedrock at
depths greater than 15 metres below ground level. T¢ i of these layers vary along the
route.

Based on the current scope of works for the j posed geotechnical investigations
in advance of detailed designed are likely to € st pits and pavement pits.
Materials most importance to design will be “n eotechnical site investigation
programme can be developed once ution is developed and approved.

8 Property

It is currently proposed tg i e existing legal boundary of Thorndon Quay and Hutt
Road. The proposed Ag out will extend outside the existing road boundary.
Hence no land acq cessary other than at this location.

ay roundabout will be determined as the overall design
pact is indicated within the sketch in Section 2.4.

9 Environmental and Social Responsibility Issues

Minimum standard Z/19 — Social and environmental Management will guide the environmental and
social responsibility assessments, which for the detailed business case phase includes the
following:

= Update the Environmental and Social Responsibility Screen
= Prepare preliminary technical assessments
= Prepare the consenting strategy

= Update and Implement Public Engagement Plan
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A risk workshop has been held in February 2021 during the preliminary design stage. The purpose
was to identify and agree key risks to guide the development of the preliminary design. Project
risks were populated as far as possible in real time during the workshop and then finalised
following the workshop. A key output of this workshop was identifying and agreeing risks that
stakeholders see as being of main concern. The risk register is included in the appendices.

10 Risk Assessment / Safety in Design

Risk pricing will be undertaken in the @Risk software, using Monte Carlo analysis technique. This
will contribute to measuring and monetising risks and benefits for the Economic Case and the
allocation and management of risk budgets in the Financial Case.

The preliminary design will follow the NZTA Safety in Design (SiD) guidelines. On the 29 April
2021 a SiD workshop for the preliminary design phase was undertaken. A SiD register has been
updated and included in Appendix E.
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Minutes of Meeting

LGWM - TQHR - 8 March 2021 Prelim Design Standards Meeting

Held 8 March 2021 at 2pm

at Microsoft Teams

Present: Hannah Hyde
Simon Kennett
Mike Pilgrim
Charles Kingsford
Kylie Hook
Hillary Fowler
Eric Whitfield
Blaise Cummins
Aoife Campbell
Will Maguire
Marcus Brown

Apologies: Soon Teck Kong
Gerry Dance

Distribution: All

Action

partner org subject matter €
the Thorndon Quay and Hu (TQHR) project.

ings, the project team advanced

Key areas for discussion mcluded

— Cyclists using Hutt Road due to the (narrow) shared path width

— Width of traffic lanes on Hutt Road

— Cyclists travelling fast, 40kmh+ on path along Thorndon Quay and the risk
of t-boning a car and pedestrian conflict risk

— Width of bus lane. A width of 3.7m is in the middle of the dilemma zone

where there is not enough room for cycle/bus to co-exist in the lane.

2 Hutt Road

= The design speed was discussed. Preliminary design should provide
supporting measures to help with speed definition. The potential for a
different northbound vs southbound speed was suggested, if they were
separated by a median, however this was felt to cause confusion for the
users. Current proposal is to go with 50kph up to the Onslow Rd Intersection
(the more built-up section) and beyond Onslow Rd (where there are limited
turn offs) it will rise to 60kph. Speeds to be discussed further and confirmed.

= Road shoulders can be reduced to 0.3m wide from those shown on cross
sections, or preferably removed.

mBeca wm-m A-COM ST

3821501-609413505-531 // Page 1
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Minutes of Meeting

= Possible relocation of gantry on Western side of North end of Hutt Road was
discussed to avoid pinch point but may not be required now with revised
design parameters — depending on extents of “Gateway Concept”.

m  Kerblines on Hutt Road can be moved where necessary

m  There are a couple of sections where the corridor is restricted at the northern
end of Hutt Road. In these locations the median could be reduced to 0.5m
wide (back-to-back kerbs), enough to restrict turns and separate northbound
and southbound flows and hence not take excessive corridor width

= The minimum shared path width is recommended to be 4.0m

= The minimum cycle lane width where separated to be 3.0m

m Existing separation between cycleway and footpath by line marking on Hutt
Road is to be adopted for proposed Hutt Road cycle/footpath facility (i.e. no
level difference)

= Minimum traffic lane width (for standard lanes) to be 3.4m

m  Special Vehicle lanes to be 3.5m wide but could be reduced to 3.2m at pinch
points

= The 0.8m wide protective buffer should be provided on path (not in shoulder)

m  Refuse, signs and other similar items proposed to be left on 0.8 i
segregation

= Adrop off facility is to be allowed for at day care centre near,
intersection

= Fully signalising the Onslow Road junction may remov
merge lane and hence free up space

= The possibility of widening the path to the East int
pinch point area of Onslow Road was discusseds
into this option

from 3m/2m to 3.5m/2.5m to allow for cy: d car exiting
businesses, potentially stopped on path i
Quay and Hutt Road Business Section)

3 Thorndon Quay

= Along Thorndon Quay the
discourage cyclists from
either on the cycle path ori

= Minimum traffic lang

= Shoulders were ¢ S It was noted that shoulders
feel like a rura ° needed in a 40kph urban area. No
shoulder requ on Quay

= A0.5m raised sa i be provided between the cycleway and the
bus lane/off-peak parki

= Agreed that the cycleV ould be lower speed and that it was acceptable
for cyclists to go on road¥t they wanted to travel faster due to 40km/h speed
limit. A 20km/h cycleway design speed is suggested to mitigate risk from
vehicle accesses and conflict with pedestrians

m  The use of raised pedestrian crossings, changes in road texture/colour was
considered useful elements to reduce cycle speeds on both carriageway and
cycleway

= Visibility lines were highlighted as being critical for safety

m LED studs were discussed as a potential design option however should be
considered with caution. It was noted there was a trial at the Caltex station on
Hutt Road which gave false positives and false negatives. Project team to
look into combining entries/exits where two exist on one property to reduce
conflict points.

= Simon Kennett has cyclist speed data for Hutt Road and will provide to the
project team

Minuted by: Eric Whitfield

Beca // 10 March 2021 //
3821501-609413505-531 // Page 2
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Site Plan

Urban Design Principles

Complementing the LGWM five priorities for the region’s success and the
community’s urban design and transport principles - these have influenced
the urban design aspects of the Thorndon Quay Hutt Road (TQHR) project
and provides guidance in achieving and assessing the quality of developed
and restored urban areas. This projectis about people, enhancing
communities and providing effective and efficient transport. This means
prioritising modes of transport and allocation of space that supports
moving people and accommodating freight.

Natural Identity

The streets within the TQHR project offer social and economic benefits for
Wellington. The rawness of the coastal hills along the Wellington harbour is
animportant context to consider - the TQHR project has an opportunity to
celebrate this natural identity.

People, Place + Transport

Pedestrians and a mix of diverse modes of transport aid in developing a
sense of place for communities and neighbourhoods. Success is achieved
when delivering transport and can also provide public space and ‘pause’
moments for people to share experiences, interact and socialise.

The project is framed within maximum widths of the existing road
corridors. Sound urban design principles are essential and will help guide
to the right solutions to meet the project’s intent and vision.

The project will also look to:
- Consider and connect with the wider Wellington, its context and
landscape
- Define streets and roads
- Shape streets to work with neighbourhoods and street users
- Define nodes that help characterise place and identity
- Encourage safe and accessible mixed mode transport
- Measure and evaluate through:
o Shiftin physical and operational changes / improvements
o Changes inits use and function and its resulting impacts
o Determining if investments delivered desired outcomes (safety,
quality of life, sustainability, economic, improved mobility etc)

Node: Mulgrave Corner

Both quantitative and qualitative metrics are important. There are different Megles Tinamelen Cley s aps

methodologies in how to measure the above; these include before and after
photos, survey and consultation with local patronage and communities and
traffic count recorders.

Node: Jarden Mile

Thorndon Residential Area

Nodes

The project has focussed on 3No. Nodes — Mulgrave Corner, Thorndon
Quay Shops and Jarden Mile. These nodes are developed based on the
existing concentration of activities and intensity. The focus is on people,
place and transport as interconnected components. A completed site
analysis around these nodes describes the current constraints and
opportunities for development that this design has been based upon.

Thorndon Business Precinct

Parliament Area

Warren and Mahoney LGWM - Thorndon Quay Hutt Road 4



Node O1

Mulgrave
Corner

Located on the edge of the city centre, this node has high pedestrian
activity from the Victoria University hub and the Wellington Railway
Station. The intersection of Mulgrave and Thorndon Quay is often seen

as the gateway into the city centre. The bus interchange poses significant
challenges with people and bus conflicts. The design creates safe zones
for pedestrains and their crossing points via visual surface treatments. Not-
withstanding this the underlining problem remains the need to change the
bus access location or relocate the bus interchange all together.

The extent of the node expands to include an opportunity to tie together
Old St Paul’s Church, the Pipitea Marae and their open spaces. The
opportunity to create a ‘cultural precinct’ within this node by strengthening
permeability via landscape pathways and open spaces to connect to
Mulgrave St, Thorndon Quay and Moore St. The node is looking to the
whole extent of the block where we would foresee the redevelopment of
the existing Archives building and other properties in the near future turn
into mixed use residential. The injection of people and activity will support
the adjacent Wellington Girl’s College. The node also not only strengthen
Thorndon Quay but it enables Mulgrave Street to activate more and be
afeederinto Thorndon and later connect back into the second node
Thorndon Quay Shops.

Railway Station: Peak time 8am & 5pm

VUW Campus/Bus Exchange: Peak time 8am & 5pm
Stadium Platform: Event on

Potential pause spot

Potential Commercial/Mixed use development
Potential Commercial/ Retail Extension

Urban landscaping. Pedestrian oriented street:
Peak time Students 8am & 5pm

Potential low green space or Commercial development

Cultural Precinct Walkway

Warren and Mahoney LGWM - Thorndon Quay Hutt Road



Uses

At peak times (8am and 5pm), there is high
pedestrian movement between the Wellington
Girls’ College, Victoria University Campus, Bus
interchange and the Railway Station (circle 1). Old
St Paul’s Church and Pipitea Marae currently sits
in the center of the node enveloped by greenery
(circle 2). There is an opportunity to enhance the
cultural dialogue with these key sites to celebrate
Wellington’s rich history by creating boundless
edges that connect back to local streets.

The bus interchange poses conflicts with
pedestrians and buses.

Warren and Mahoney

Public/ High Act
Commercial/ Retail
Cultural Precinct

High Activity in peak times

oclECnN

Potential new Commercial/ Retail

LGWM - Thorndon Quay Hutt Road

THORNDON
RESIDENTIAL
AREA

THORNDON
COMMERCIAL
PRECINCT

Streetscape

The streetscape isinstrumental to bind the
railway, university, cultural, and business precincts
together. Strengthening the Thorndon Quay
arterial circulation route and secondary routes
such as Mulgrave, Aitken and Pipitea Street
connects the node with a strong weave of streets.

mmmmm  Primary Road

emmme Sccondary Road

Developed Potential Link
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Pedestrian & Cycle Movement Vehicle Movement

A high volume of pedestrians commute between Shifting the Mulgrave corner node away from mmmmm  Bus Movement

Wellington Girls’, Victoria University and the bus e High Pedestrian m®ement being a vehicle dominated area is instrumental Vehicle Movement
and rail stations creating pressure and vehicle . for creating a safer, more connected, and vibrant

) ) ) o mmmm |ow Pedestrian movement/ Off . . .
conflict at the Mulgrave St intersection. Shifting node. mmmm Pedestrian - Vehicle Conflict
the node to a pedestrian focused area will improve mmmmm Multi-Modal
safety and improve connection to existing The proposal recommends the option to explore
amenities such as Old St Paul’s and Pipitea Marae. relocating the bus interchange or alternative

access point, to remove existing conflicts with
pedestrian crossings and vehicles.

Warren and Mahoney LGWM - Thorndon Quay Hutt Road



Node O1

Pause Point

The node looks to bring green open space and paved ground treatment

as the main system to calm and slow vehicles. As a highly active node

with mixed modes of transport - legibility and a people first approach is
the priority. The horizontal road treatment is a warmer / softer tone of
colour and texture to contrast to the standard road asphalt. Highly legible
wider pedestrian crossing points will be critical for safety and visibility to
reduce conflicts with vehicles. Extensive zones of soft coloured pavers will
diminish the overall car dominated environment while careful not to entice
free off the pathway pedestrian movement.

Access into the bus interchange remains problematic and conflicts with
natural pedestrian crossing. The design strong recommends a review of
the bus interchange entrance and its manoeuvring routes or full relocation

of its facilities.

Paved pedestrian crossings to highlight
° pedestrian focused zone:
Stone with soft tone

Alternative treatment to asphalt:
° Soft tone similar but more subtle than the
surrounding pedestrian crossings

Landscaping used to celebrate the gateway
of Mulgrave St and Thorndon Quay.

6 Landscaping used to reduce the width of the
corridor, to give visual queues to slow down
for pedestrians.

Congregation point with seating and

potential a coffee kiosk to mark the gateway
° to Mulgrave Street: Greenery and paver with

soft tone to connect with the character &

heritage precinct

Raised shoulder with North bound cycle lane

e connecting:
Low planting on edge

LGWM - Thorndon Quay Hutt Road
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Node 02

Thorndon Quay
Shops

Thorndon Quay shops is prodominantly made up of light industry / retail
outlets with little focus on community amenity. Some mixed use residential
has been developed but the commercial strip remains lacking in pedestrian
activity and lifestyle. Bordeaux Bakery has been a success story for the
area and remains a popular attraction for Wellington. This project looks to
create opportunities to create further success stories by building better
streetscape, character and amenity to this area.

By defining this area rather than passing through, the design looks

at gateways. The northern gateway in particular is challenging with

the motorway overpass and its space beneath. We look at existing
infrastructure as a canvas for more pronounced urban design moves such
as art installation.

The introduction of ‘pause points’ along the strip will provide moments for
congregation and open space. Its compact nature is from the constrained
width of the strip and combining the various modes of transport into a
comfortable people orientated environment.

PAUSE POINT
(OPTION)

Thorndon Quay Shops is disconnected to the residential areas in
Thorndon. It is advantegous to bring more connection here and the design
proposes a through site link from Hobson St to Thorndon Quay. Located
mid way along the strip it provides pedestrain linkage to bring both areas
including the schools together.

Queen Margaret College:
Peak time 8am & 5pm

Wellington Girls’ College:
Peak time 8am & 5pm

Sky Stadium: Event on

Three new pedestrian crossings/ pause points
(+option)

Potential Southern Gateway commercial/ mixed use
development

Potential Northern Gateway Art Installation

Potential through-site pedestrian link

Warren and Mahoney LGWM - Thorndon Quay Hutt Road



Uses

The Thorndon Quay Node is lined with commercial,
retail and a few residential buildings. Thorndon
residential and commercial precinct sits adjacent
to the long stretch of Thorndon Quay shops.

Thereis a strong disconnect between the

two areas which a connection would be highly
desirable.

Warren and Mahoney

Public/ High Activ
Commercial/ Retail

Residential

O Om

High Activity in peak times

&)
.

Potential new Commercial/ Retail

LGWM - Thorndon Quay Hutt Road

THORNDON
RESIDENTIAL
AREA

THORNDO
COMMERCIAL X%
PRECINCT §

x

Streetscape

Thorndon Quay node stretches about 580m
along the edge of the Thorndon suburb with
access points at Tinakori Road, Davis Street,
and a pedestrian walkway at the northern end
by the State Highway bridge. Strengthening
the streetscape to enable the residential and
commercial areas of Thorndon to connect
and engage with Thorndon Quay and its
businesses will be instrumental in binding the
node with its suburb.

mmmmmm  Primary Road

e SccondaryRoad

Developed Potential Link

10



Pedestrian & Cyclist Movement

Giving more presence to pedestrians using
finer grain elements such as street furniture,
landscape buffers and pause points around mmmm [owPedestrian movement/ Off
crossings will improve connection with existing
businesses and amenities such as Wellington
Girls” College and Queen Margaret College. A
potential through-site link is proposed half-
way along the street length to give another
access point to the node, complementing

the access points at each end. Pause points
also help encourage cyclists that within this
node speeds must reduce and pedestrian
awareness increase so to provide a safer
enviornment for all to use.

e High Pedestrian

mmmmm Multi-Modal

Warren and Mahoney LGWM - Thorndon Quay Hutt Road

Vehicle Movement

High volumes of private vehicles and
public bus routes dominate the Thorndon
Quay Shops node. To create a safer more
pedestrian oriented space with more public
engagement, the vehicles are required to
reduce speed or stop at proposed pause
points. Giving some more presence to
pedestrians and cyclists will enable the
node to shift away from a vehicle dominant
street.

e Bus

Vehicle

1



Node 02

Gateway

Conceptual Ideas Precedents

The Gateway interventions are proposed to celebrate
and mark each end of Thorndon Quay shops by
creating a visual division that influences vehicles

and pedestrians to reduce speed and engage with
the finer grained urban environment. We see this as

a catalyst to define Thorndon Quay Shops’ identity
and character while reasonating with the wider
Wellington look and feel.

Suggested is the introduction of landscape and art.
The artinstallations intend to establish dialogue
between the brutal motorway infrastructure and the
fluid connection from Wellington’s green hills and
Wellington’s harbour on the East.

This technique has been successful in many global
cities. A suggestion could be by using the underside
of the State Highway 1 bridge that passes over

the northern end of Thorndon Quay there is an
opportunity to host urban artwork will act as both

a gateway to the shops and revitalise the forgotten
area under the bridge.

Waterview Connection - Auckland, New Zealand Melbourne Gateway - Melbourne, Australia

Swan Street Bridge - Melbourne, Australia Bridge Area - Neuied, Germany

Warren and Mahoney LGWM - Thorndon Quay Hutt Road 12



Node 02

Pause Point

A high level proposal to introduce a pause point to the centre of the
Thorndon Quay strip with a proposed through site link to establish a
pedestrian connection to the neighbouring Thorndon residential area.
Currently no access is possible so acquisition of private land will be
required to achieve the through site link. There is potential for small retail to
be introduced to support the open space.

This proposal looks at relocating the mid crossing to this area
(refertoitem 3)

Potential through-site pedestrian link from Hobson St
to Thorndon Quay

Landscaping proposed at pause point

Proposed pedestrian crossing outside Bordeaux Bakery
to shift to alternative location complementing the
potential pause point at the through-site link: Soft toned
with landscaping

Potential public/ commercial development on the
through-site lane

Warren and Mahoney LGWM - Thorndon Quay Hutt Road 13



Node 03

Jarden Mile

MCCORMACK PL

This node known to be extremely busy with vehicles and dominated by
asphalt. The environment is felt to be unsafe to pedestrians and cyclists
with freight also moving in this area.

Commercial and industrial is located here and many bus passengers and
cyclists are required to cross the busy road.

Landscape and art is proposed to define this area. A bold and powerful
gateway will signal the entry to Wellington City and also create a sense of
place for Jarden Mile. Texture and tone to the pavement crossings and
significant landscaping to the edges will help to close in the space and
create an environment and awareness of pedestrains that co-exist in this
space.

We strongly believe horizontal treatment only will not suffice and propose
significant art work be highly legible and mark this gateway. Similarly to the
northern Thorndon Shops gateway proposal, working and connecting to
existing motorway structure and potentially providing pedestrian shelter.

Gateway Art Installation clinging to the underside
of State Highway 1overpass. Shelter integrated into
design: Yellow finish

Coloured pedestrian crossings: pastel yellow tone

Extended pedestrian footpath

Increased Greenery to connect with the surrounding
landscape

Landscaped island with developed path in line of desire
to pedestrian crossing

Warren and Mahoney LGWM - Thorndon Quay Hutt Road 14



Uses

Commercial and retail businesses are located
along Jarden Mile and further North in Ngaranga.
Other than commercial businesses, this node is
dominated by transport infrastructure as it is the
junction where State Highway 1and 2 converge to
start Hutt Road.

Warren and Mahoney

I:l Commercial/ Re

LGWM - Thorndon Quay Hutt Road

Gateway

The gateway to be visible from all
access routes. A unified design that
is bold and defining for Jarden Mile
node and for the greater Wellington
region.




Pedestrian & Cyclist Movement

Highly legible pedestrians and cycling routes esmme High Pedestria

and.c'rossmg will pe required in this node. I’F is ' L ow Pedestrian movement, Off

envisioned that with the gateway proposal it will EEEE peak

visually make vehicles aware of the other modes of

transport in this area and slow down. anmE Developed Potential Pedestrian
Movement

memmmm  Multi-Modal

mmmm Pedestrian - Vehicle Conflict

Warren and Mahoney LGWM - Thorndon Quay Hutt Road

Vehicle Movement

Through the realignment of vehicle lanes and
increase in pedestrian points the area is more
enclosed forcing greater awareness for vehicles
thus improving safety.

4

e Bus

Vehicle

16



Section Details/Breadcrumb if required

Node 03

Pause Point

Combined with the bold gateway art installation and texture/ tone
pavement treatments, views from afar and experienced close up the
domination of road is greatly reduced. The additon of landscaping around
crossings and in between road corridors suggests a more calm and human
environment.

Solid medians are introduced as stepping stones across a wide corridor to
help reduce the perceived distance of travel.

Potential for new shelters to connect bus stops to the business area would
be part of the gateway installation.

Gateway art installation
Coloured pedestrian crossings
Pedestrian footpath added

Planting along footpath

Developed islands with low planting

Warren and Mahoney LGWM - Thorndon Quay Hutt Road 17
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Nodal Points

Mulgrave Precinct

BUS INTERCHANGE

N\

° Wellington Train Station sits at the north end of the CBD. Q The space in front of the train station is one of the most
It is the gateway into the city for many commuters and heavily trafficked pedestrian spaces in the city.

students. HEAVY INTERSECTION
mmmm  PEDESTRIANS & CYCLISTS
. )2/ [/ G Mulgrave Street Bus interchange lies at the north en The transition from Featherston Street to Thorndon Quay s VEHICLES
'{'CTORM‘.IUN_T R?/ 7>~ of Lambton Quay - the end of the ‘Golden Mile’, w; forms a major intersection. Buses joing the main route ere
\“‘;L*.'/"m_/ ) facilitates most public transit routes through the orth via Thorndon Quay here, sharing the road with cars
"x_v' ' cyclists.
/
' e Victoria University's Pipitea Campus. It h
of law and commerce and is tactically posi the
government precinCt and adjacgnt to the train
Q A carpark at the junction of Thorndon Quay and Moore e
Street is reminiscent of almost every open space found
on the Quay - dedicated solely to the parking of vehicles. EEEEE  PEDESTRIANS & CYCLISTS
W \EHICLES
mm— BUSES

e A pathway links Thordon Quay to Mulgrave Street via
Pipitea Marae and Old St Pauls Cathedral. Small pockets

the mornings and afternoons, students from nearby
schools use this thoroughfare as a shortcut to the station. of greenery scatter the edge. These are the only green
spaces until the end of Thorndon Quay.

The eastern footpath of lower Thorndon Quay provides
direct access to the Train Station.

Warren and Mahoney 9142: TQHR | Nodal Points Study | 17.04.2020 2
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Thorndon Quay Shops

The dense and high built fabric of the Thorndon Quay Q Retail along this section of Thorndon Quay consists
Shops is distinguished by a mostly industrial typology. mostly of homeware, appliance and vehicle service based
businesses. They therefore attract private vehicles, and the

G The well-known Bordeaux Bakery is a rare draw-card alon
Thorndon Quay. It is one of few destinations accesse

amount of parallel and angles
sides of the road, all along the

ction

suburban Thorndon. It is
wn for its Edwardian and

winding pathway down to Thorndon Quay under mature
Pohutukawa trees.

Angled car parking begins at the Tinakori/Hutt Road
e intersection and continues south along the length of
Thorndon Quay, with few breaks for bus stops.

vehicular realm is dominant over that of the pedestrian.

Industrial yards and buildings behind Thorndon Quay
back onto the railway yards and train tracks. They are not
ccessible.

There is no pedestrian footpath along Tinakori Road to
this intersection. At the intersection, cyclists are moved
to the eastern side of Hutt Road and share a path in both
directions. There is also a narrow pedestrian path.

One of many bus stops on Hutt Road sits hard up against
the enormous Kennards Storage Building. The pedestrian
realm here is minnowed by the adjacent road and
building. There is no shelter.

The Wellington Motorway passes over the north extent of
Thorndon Quay. It comes within touching distance of the
adjacent building and shades the road below, asserting
the dominance of the vehicular realm.

N

NODE = BAKERY

CROSSING

PEDESTRIANS & CYCLISTS

VEHICLES

BUSES

ANGLE CAR PARKING

CROSSING

CYCLEWAY

PEDESTRIAN PATHWAY

VEHICLES

BUSES
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Kaiwharawhara Intersection

° A large, open carpark accesses Spotlight - one of many

big box retail sites along Hutt Road. Vehicles entering
and exiting must cross the dual cycle way and pedestrian
path.

A dual cycle way runs the length of Hutt Road, fro
G Thorndon Quay to Jarden Mile. A pedestrian path
exists. Pedestrians and cyclists must be cautj
vehicles crossing into the many sites.

Kaiwharawhara Road is a key access p
e Ngaio and Khandallah. Many daily commu
in these suburbs.

Jarden

t tory buildings make up Jarden
Vlile. Private vé ucks dominate the access to

ese buildings.

eway ends at the Jarden Mile intersection.
Hutt-bound cyclists must join the road here and share the
road with vehicles, although there is a narrow cycle lane
provided.

e Traffic to Newlands, Johnsonville and further north peel
off into Ngauranga Gorge. More clusters of industrial
buildings are found here.

Kaiwharawhara Stream passes under Hutt Road before
discharging into Wellington Harbour.

Like the Thorndon Quay Shops, big box retail in industrial
buildings make up the fabric along Hutt Road. The urban

Bus stop locations. Pedestrians walk to intersection
unsheltered to cross an unsignalised road that has heavy
vehicular movement.

State Highway 1 joins Ngauranga Gorge north-bound.
South bound traffic gets its first view of Wellington
Harbour and the city here.

State Highway 2 continues towards the Hutt valley via a
narrow strip of road between the hills and harbour.

abric is less dense, however, with more yards and car

RETAIL AREA CAR PARK

SAFE CROSSINGS

CYCLEWAY

PEDESTRIAN PATHWAY

VEHICLES

BUSES

CAR PARKING &
PEDESTRIAN ACCESS

INFORMAL CROSSING

CYCLEWAY

PEDESTRIAN PATHWAY

VEHICLES

BUSES

BUS STOP



Appendix C

?\
o3

Risk Register



Project/Contrac
t Description

Thordon Quay Hutt Road

NZTA Lead

Hannah Hyde

Contract ID

1909

Supplier Lead

Chris Dunlop

Contract Value

To be inserted

Supplier Risk Mgmt Specialist (if
applicable)

Tracy Couchman

el

Last Update 3/11/2021
Contract Risk Register
Planned Risk Trmt Actions
: Level of risk " Planned
Risk f Note: If more than one treatment action, .
Risk Dateraised | Risk Description (include whether this is a . " Owning " Cu.rrel_ﬂ RIELs f UGB Consequence Gt o EEECp, wh.an either: Treatment Treatment_ Risk Treatment N .
e | () threat or an opportunity) Risk Cause(s) Risk Consequence(s) Organisati Risk Owner Controls Likelihood to Risk i bers to identify o ¥ P Updates (Target) Risk | (Target) Risk (Target) Comments
ad Risk Level Tolerance ) - o Date(s) = Likelihood | Consequence |Risk Level
on Threshold (Y/N) treatments, or: ddfmmb
. Refer to Actions Register on separate tab (ddimm/yyyy)
1 17/03/2020|There is a threat the business case will not be The cause of the threat is lack of The consequence of threat is public Beca Andy Mar 20 - Resourcing sharing across |Unlikely Moderate Health & Safety Medium 20/7/7 - Stage 1 technical{Rare Minor 16/04/20 - Linked to RID3, RID7
completed as programmed resources (pandemic) to complete the complaints / reputation, resources to Lightowler delivery partners as required, by deliverables completed as 6/7/20 risk closed. Covid not risk to
required assessments and write up the manage and remedy, catch-up comms agreement, reliable remote working per programme SSBC delivery anymore
business case, Assess the stakeholders for |or additional construction, delayed system access / provisions
input or feedback, loss of key staff - sick |benefits, costs to recover programme Mar 21 - ongoing monitoring and
or reassigned project management, strong
communication with management
team
2 17/03/2020|There is a threat that approvals take longer than The cause of the threat is that the TWG The consequence of the threat is LGWM Hannah Hyde |17/04/20 - TWG / OIMS spreadsheet [ Unlikely Moderate Delivery Medium Paul McGimpsey 20/7/7 - HH has been Unlikely Moderate Medium Live-Treat 20/6/7 - risk description updated
planned and/or OIMS have a large number of additional effort to chase TWG & OIM's, setting out workshops and proactively managing
projects requiring input and the TQHR additional engagement, poor feedback deliverable reviews so that TWG and input from OIM's and
project engagement is less than ideal. or inputs, wrong decisions made, poor OIMS can manage their workload TWG. Raised today that
benefits / outcomes 1/12/20: TWG and OIM's now have there is a possibility of a
a comments prioritisation register new group called 'TAG'
which may have approval
rights.
1/12/20: There is now a
TAG group, but we don't
need their formal
endorsement.
3 17/03/2020|There is a threat of the business case approval The cause of the threat is the business The consequence of the threat is Beca Andy 16/04/20 - Weekly team Leads Likely Moderate 16/04/20 - ACTION Tim Brown - Right size Neil Trotter 30/04/2020|20/7/7 - Engagement Likely Moderate Closed 16/04/20 - Linked to RID1, RID7
process is interrupted case is more complex than expected, the |additional investigation & effort, Lightowler meetings, Weekly client meetings, discussion for SSBC with NZTA IQA team, with partners is occurring 1/12/20: updated to include wider
approval process changes, Covid19 programme delays, additional one on one with NZTA and TWG agreed methodology for MCA and Economic over the options approvals. To date there have been
impacts stakeholder engagement, possible members. Engagement and Comms Appraisal prior with TWG and Project leads. development and three approvals interruptions, SC, LLSL,
10 17/03/2020|There is a threat of a cost increase for the project [The cause of the threat is changing the The consequence of the threat is some [LGWM Hannah Hyde |[25/05/20 - Robu: Likely Minor Cost N 01/05/20 - ACTION: Eric Whitfield to speak Shirley Mendoza 30/06/2020|20/7/7 - feedback is that |Possible Severe Live-Treat 16/04/20 - Linked to RID6, RID10, RID59
and whole of life costs funding priority (Covid, etc); market aspects not having adequate funding, methodology with i with QS team, to understand market forces ruz market remains 1/12/20: this risk will be reviewed for
uncertainty (Covid), people availability, project does not proceed, increased stakeholders and parti impact on business case economic case. SSBC competitive, shovel-ready whole of project costs at next risk
high post lockdown gear-up constraints, |costs, programme delays, benefits not Knowledge of market co: to consider and document possible impacts and other stimulus workshop
change of market forces (reduced realised, reputational impacts, safety Contractor relationships projects are slow to come 12/05/20 - RID6, RID59 combined
construction resources in the market due |benefits not realised to market 7/7/20 - residual risk likelihood reduced
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16 17/03/2020|There is a threat the preferred option is not The cause of the threat is that The consequence of the threat is publicBeca Tom Abbot 25/05/20 - Engagement with Almost certain Moderate Cost N Tom Abbot / Will 30/11/2021|20/7/20 - Shannon Joe Almost certain |Moderate Live-Treat 16/04/20 - Linked to RID17
aligning with the Placemaking Framework and placemaking has not been given priority | complaints, difficulty for approval, partners on placemaking strategy. Maguire has met with WCC urban 08/05/20 - RID16, RID17 combined
Amenities Strategy / Urban Design and the project options have an benefits not realised, future network Urban design and placemaking input design team to discuss 20/06/07 - changed owner to project
engineering focus, rather than aligning impacts and maintenance issues, at early in options development placemaking and amenity team
with city aspirations. Recognition of programme delays, costs, reputational 03/11/21 - Retest above in next design phase on the project. WCC
different areas of character in different impacts, cultural and community support short list options. 1/12/20: no agreed placemaking
26 17/03/2020(There is a opportunity of increased network The cause of the opportunity is the The consequence of opportunity is AECOM Tim Brown Moderate Delivery "1/5/20 - ACTION - Tim Brown to bring this Tim Brown 30/05/2020 Possible Moderate Medium Closed 16/04/20 - Linked to RID32
efficiencies Kaiwharawhara Intersection approach improved economic efficiencies, option into the alternatives and options
benefiting future freight logistics on the  |journey benefits, safety improvements assessment
corridor, improved requirements and
design
27 17/03/2020|There is a opportunity to increase network The cause of the opportunity is the Kiss | The consequence of opportunity is AECOM Tim Brown 04/20 - Communications and Delivery Medium 1/5/20 - ACTION - Tim Brown to bring this Tim Brown 30/05/2020 Possible Moderate Medium Closed 20/6/7 - opportunity description
efficiencies with Ngauranga Kiss and Ride and Ride at Ngauranga Intersection improved economic efficiencies, ingagement plan - specifically the option into the alternatives and options updated
approach benefiting road users on the journey benefits, safety improvements to capture requirements for assessment
corridor, improved requirements and g and implementation
Ancinn
High
High
High
Low Low
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38 17/03/2020|There is a threat of lack of coordination with other [The cause of the threat is the wider effects|The consequence of threat is LGWM Hannah Hyde |25/05/20 - Coordination with other |Possible Moderate Delivery Medium Unlikely Moderate Medium Live-Treat 12/05/20 - Risk owner changed from
regional projects having an effect on the in the area of the i traffic to delays, i Waka Kotahi and partner Tim Brown to Hannah Hyde as per Eric
programme progression of the corridor. other/alternative routes during the gorge [reputational impacts, safety impacts programmes. Whitfield instructions

lane closure. for road users 01/11/21 - Petone cycle way 01/11/21 - Controls updated, treatment
coordination via Hannah Hyde via closed
LGWM Linked to Risk 117
High

41 17/03/2020|There is a threat of other project changes having [The cause of the threat is the possible The consequence of the threat is public|LGWM Hannah Hyde |25/05/20 - Coordination with LGWM | Possible Moderate Rare Moderate Live-Treat 17/04/20 - Duplicate Risks combined

an impact of final results. changes to the Interisland ferry terminal, |complaints and reputation damage. and partner programmes. RID29, RID35, RID40, RID41, RID43,
change in government funding / priorities |Redesign needed, additional effort & 03/11/21 - further design progress RID45, RID47, RID83
post Covid, lack of clarity re other capital |rework, programme delays and cost with Prelim design, and 20/6/7 - owning org changed to LGWM
projects scope and interdependencies to  |impacts, benefits not optimised or understandign of this project 03/11/21 - Controls updated, ranking
TQHR, Kiwirail/Centreport Future realised.. interdependancies with other reduced
Developments, Lambton bus interchange, projects
WCC coordination with Wellington Water,
roading maintenance, GasCo, TelCo, etc,
mis-communication re maintenance
programmes
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52 17/03/2020(There is a threat of poor / mismanaged property The cause of the threat is the LGWM The consequence of the threat is lost [LGWM Hannah Hyde |[17/04/20 - NZTA property purchase |Unlikely Minor Public/Media Unlikely Minor Live-Parked 16/04/20 - Linked to RID14, RID53
acquisition activity Development / property team is yet to be [opportunity for land acquisition, high procedures will be followed when / 20/6/7 - changed to live-parked until
established, lease opportunity to leverage |expectations - market costs for land, if required at later stages of the property impacts are known
land owners not realised, additional costs to progress purchases, project. (No planned purchases 1/12/20: review in next workshop for
miscommunication of requi c laints / i impacts noted) pre-imp phase. Identify owner and
strategy does not meet project 1/12/20: likely that WCC would process
requirements need to purchase as roundabout will 6/7/21: consequence lowered as Kiwirail
be WCC asset. are willing to lease land for AQ
roundabout
High
55 17/03/2020| There is a threat the business case justification The cause of the threat is inadequate data | The consequence of the threat is the Beca Andy 25/05/20 - Follow the Waka Kotahi Medium 20/7/7 - project team Unlikely Moderate Medium Live-Treat 16/04/20 - Linked to RID54, RID56,
does not meet expectations of all LGWM partners  |analysis, lack of detailed (deep dive) business case is not based on sound Lightowler business case development process. continue to follow the RID57, RIDS58
investigations, lack of site or ground information, incorrect assumptions are Engagement with partners, OIMs, published guidance. 08/05/20 - Related risks combined and
investigations at the correct phases, in made, the project outcomes / benefits IQA closed, RID55 open
accurate data, data gaps are not realised, additional effort and 08/07/2020 - Ongoing data 01/11/21 - Update control note,
rework, cost & programme impacts, analysis, stakeholder engage; treatment closed
reputational impacts, potential RMA Strategic Case approved:; If
breaches, property acquisitions issues 01/11/21 - Consultation an
Engagement re commencing
High High
High
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62 17/03/2020|There is a threat the Marae parking arrangements [The cause of the threat is informal parking | The consequence of threat is unhappy |Beca Nathan Baker [09/07/20 - SEB Bishop LGWM Likely Minor Stakeholders Medium N 25/05/20 - ACTION: engagement with iwi and |Michael Flyger 30/11/2021 Possible Moderate Medium Live-Treat 17/04/20 - Transferred from Rachel
does not meet the user requirement arrangements with WCC would be affected |stakeholders and complaints, leading IWI engagement, including the council (progressing) Dahlberg to Nathan Baker
by the project, the new facilities are not infringement notices, harm to users, Pipitea Marae 1/12/20: we need to determine what their 1/12/20: likelihood changed to high,
designed to user requirements, insufficient | future remedial works (cost and requirements are consequence minor
funds to provide all user requirements programme), reputation 01/11/21 - Commence detailed design - will 01/11/21 - Update treatment & action
(compromises), gaps in requirements data, include marae in Q2 2022 owner
lack of stakeholder engagement with both
Iwi and Councils and Roading authority
65 17/03/2020|There is a threat of a delay to the programme due [The cause of the threat is a lack of The consequence of threat is Beca Nathan Baker |25/05/20 - comms and engagement [Unlikely Moderate Stakeholders 1/12/20: there has beej Nathan Baker 30/12/2021 Possible Moderate Medium Live-Treat 16/04/20 - Linked to RID63, RID64
to poor engagement with iwi. engagement with Iwi in early stages of the |programme delay and key engagement plan developed and implemented partnership working grou 17/04/20 - Transferred from Zoe
programme; delay in engagement with information is lacking. Also public 09/07/20 - Seb Bishop LGWM 01/11/21 - Iwi engagement planned for Thompson to Nathan Baker; Duplicate
Mana Whenua, due to being slower than complaints, design may not include leading IWI engagement, including detailed design stage recommencing - Q4 2021 risks - Combined RID63, RID64, RID65
other stakeholders; Pipitea Marae is on the [engagement from Mana Whenua - Pipitea Marae 20/6/7 - risk description updated
corridor as well as existing relationships redesign required 6/7/21: likelihood lowered as LGWM now
with WCC. involved in engagement, assessed
options against mana whenua values
01/11/21 - Treatment updated
67 17/03/2020| There is a threat of RMA / construction delays The cause of the threat is a lack of The consequence of the threat is a Beca Paul 25/05/20 - RMA considerations in | Unlikely Severe 08/05/20 - ACTION - Emily Alleway to speak Paul McGimpsey 1/12/2021|20/7/21 - social and env |Unlikely Moderate Live-Treat 16/04/20 - Linked to RID67
engagement with Heritage NZ & IWI, lack  [delay to the programme, breach of McGimpsey options assessment with Mark Lindsey at WCC regarding the RMA screen completed on 12/05/20 - RID 66 Combined
of archaeological &lwi expertise impacts RMA, Waitangi commitments not met, 01/11/21 - Prelim design SID review requirements to support the development of short list options. No 1/12/20: review at beginning of stage 2,
into business case & early investigations, |cultural friction, rework of C&E and and RMA considerations assessment the business case significant RMA issues are next risk workshop
key significance areas not identified investigations, cost and programme 20/7/20 - ACTION - update social and env expected at present. 01/11/21 - Treatment update
(including notable trees, and features delays, reputational impacts screen in Stage 2, for recommended option Detailed assessment will
around Mulgrave Street, cultural areas, 01/11/21 - ACTION - SID review and noting be completed on
historical features) heritage buildings along corridor to ensure recommended option.
they are identified through out design and
construction programmes - next SID Q1 2022
70 17/03/2020(There is a threat of the corridor not being The cause of the threat is the corridor The consequence of threat is safety AECOM Tim Brown e of industry practice Severe 25/05/2020 - ACTION - Engagement with Will Maguire 30/04/2022|20/7/21 - continue to Unlikely Moderate Live-Treat 16/04/20 - Linked to RID68, RID69
adequate for the specialist users of the corridor does not provide sufficient width for issues for road users, compounding emergency service providers for detailed engage with emergency 01/11/21 - Treatment updated
(Wellington Free Ambulance and Fire Station, various vehicle user types, lack of access issues, complaints, costs to design phase services during the
Overwidth vehicles, police, accident response etc) |stakeholder requirements gathering, lack [remedy, ongoing future issues, 01/11/21 - SID workshop for detailed design - development of a
of data, not captured in BC, not captured |reputational impacts Q2 2022; DD engagement phase with recommended option.
in design development emergency services on corridor
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87 17/03/2020|There is a threat of community and stakeholder The cause of the threat is a lack of The consequence of threat is a time Beca Michael Flyger [25/05/20 Review of previous Likely Moderate Public/Media N 20/7/7 - There is a plan in|Possible Moderate Medium Live-Treat 16/04/20 - Linked to RID78, RID79,
expectations are not met or unrealistic consideration of previous information and |delay to the programme, and engagement processes and place for the upcoming RID80, RID81, RID84, RID8S, RID86
engagement, focus on only opportunities, |information being duplicated, higher outcomes and incorporation into the engagement round, 17/04/20 - Transferred from Zoe
and problems not being confirmed, lack of |costs, problems and opportunities not project comms and engagement including the type of and Thompson to Nathan Baker; Duplicate
or too much engagement, certain being accurately identified, not plan and strategic case scale of information to be risks combined RID78, RID79, RID80,
stakeholders have a greater influence than | meeting the expectations/needs of all 09/07/20 - Engagement strategic included, as well as RID84, RID84, RID85, RID86, RID87
most (loudest voice), extent of stakeholders - retailers high risk; public progressing with LGWM to support visualisations
engagement doesn't follow AP2 principles. |confusion, long term options not July shortlist public engagement 20/2/11 - shortlist option
suitable activity engagement delayed until
March/April 2021
21/11/5: Stakeholder
meetings set up beginning
Vovember 2021
99 1/12/2020|There is a threat that the current recommended The cause of the threat is project cost Project does not proceed or is scaled LGWM Hannah Hyde [01/11/21 - Prelim design reviews & |Rare Severe Rare Moderate Live-Treat 01/11/21 - Controls updated
option does not proceed exceeds programme budget expectations [down feedback into detailed design phase,
ROC costs tested
100 1/12/2020(There is an opportunity to implement parts of the [The cause of the opportunity is parts of The consequence is early realisation of [LGWM Hannah Hyde Rare Moderate Public/Media Likely Moderate Live-Treat 1/12/20: revisit during prelim design
project early the project are at different stages of benefits and reputational benefit and next risk workshop
development (previously designed by 6/7/21: likelihood raised as AQ now
WCCQ). likely to go ahead of TQHR
01/11/21 - Treatment updated, risk
ranking updated
102 2/03/2021|There is a threat the desired safety and journey The cause of the threat is insufficient The consequence of the threat is the Beca Will Maguire Likely Severe Stakeholders 02/03/21 ACTION: Prepare Design plan to Blaise Cummins 30/03/2021 Possible Moderate Closed 6/7/21: risk closed as min widths for
solutions can not be delivered within the corridor |corridor width for full design standards solution does not meet user treat corridor width issues at key locations modes included in prelim design, as per
width (eg: link to Davis St ); conflicting requirements, safety outcomes (I0's), discussions with partner orgs
requi for safetv and urban desian _|or future proof the corridor
103 2/03/2021|There is a threat Utilities / Underground services The cause of the threat is due diligence The consequence of the threat is Beca Will Maguire 02/03/21 - Services investigations | Possible Moderate 01/11/21 - SID review for detailed design, Will Maguire 30/04/2022 Rare Moderate Live-Treat 01/11/21 - Treatment update, risk
are not identified not completed, inaccurate As Built data, design rework for new assets to progressing with design survey data into design ranking reduced
new assets included over course of project |"accommodate” UG services, relocation development
delivery of services to accommodate design 01/11/21 - full survey completed
: lnce cncee endiicar cofae inbeding Mifring lidet s
104 2/03/2021|There is a threat of conflict access points onto the |The cause of the threat is the number and [The consequence of the threat is Beca Will Maguire 02/03/2021 - Corridor and access |Likely Moderate 02/03/21 - ACTION: Progress design HSID Will Maguire 30/04/2022 Unlikely Moderate Live-Treat 01/11/21 - Treatment update, risk
corridor nature of business driveway / accesses on |vehicle / ped / cycle crashes as ways design reviews, HSID reviews - access to design solution access points that do ranking increased
the corridor cross over other modes - business owners access their premises identify access way clashes to not clash with other modes such as Peds /
105 2/03/2021|There is an opportunity to improve the Hutt Road |The cause of the opportunity is to gain The consequence of the opportunity is [Beca Will Maguire Y 02/03/21 - ACTION: Progress assessment of Will Maguire 1/03/2022 Likely Moderate Live-Treat Linked to RID 70 Specialist users access
and Thordon Quay Egress / access landowners agreement to combine reduced access points, improved safety area, progress improved design solutions for on corridor (Fire, Ambulance, first
business accessways for other modes, improved traffic flows access way points responses, wide vehicles)
03/11/21 - Discussion with urban design team 03/11/21 - treatment updated
106 2/03/2021There is a threat the solution does not enable safe [The cause of the threat is the lack of The consequence of the threat is the Beca Will Maguire 02/03/21 - Early identification g Y 02/03/21 - ACTION: Progress design Will Maguire 1/03/2022 Unlikely Moderate Live-Treat Linked to RID 70 Specialist users access
access / egress to existing key assets/facilities investigation, stakeholder engagement /  |restriction of access to key facilities; key assets / facilities; HSID de investigations for facilities on the corridor; on corridor (Fire, Ambulance, first
(pump stations, fire station) for maintenance and feedback, lack of HSID design assessment, |time / costs to move assets (pump reviews, stakeholder engage investigate "future consented" new assets / responses, wide vehicles)
107 2/03/2021There is a threat of poor safety solutions at Davis [The cause of the threat is right turning The consequence of the threat is Beca Will Maguire 02/03/21 - Early identificatio Y Rare Minor Live-Treat Linked to RID 70 Specialist users access
St / Tinakori Rd traffic causing traffic delays (no right turn [poorly designed, or lack of right known issue, progress HSID deS$ on corridor (Fire, Ambulance, first
bay area) and cyclist access across main turning facilities, lack of turning improvements responses, wide vehicles)
corridor stacking space - traffic disruption, 03/11/21 - Davis St intersection 03/11/21 - controls updated, treatment
safety of road users, cost to redesign design confirmed (no right turn); closed, ranking reduced
and remediate in future i
108 2/03/2021|There is a threat the intersection design approach /| The cause of the threat is the intersection [The consequence of the threat is Beca Will Maguire Delivery Medium Y 03/11/21 - ongoing awareness and watching ~ [Will Maguire Ongoing Rare Moderate Live-Treat 03/11/21 - Treatment updated
philosophy changes modelling identifies design issues that incorrect design assessments in the brief for improvement through SID and design
require late design changes model, future design phases incorrect, - design model revie process
additional late costs for rework or Sophy agreed and applied to
109 2/03/2021|There is a threat of data gaps - such as lack of The cause of the data gaps is insufficient | The consequence of the threat is the Beca Delivery Medium Y 03/11/21 - ongoing awareness and watching | Will Maguire Ongoing Unlikely Minor Live-Treat 03/11/21 - Treatment updated
survey data; Ped counts; Business economics data |information provided to the project team [design does not tie-in with the existing brief for improvement through SID and design
/ Metrics from external sources, lack of budget to on-site reality; incorrect assumptions process
fund investigations / on site surveys at the | made in the business case, designs
m 2/03/2021|There is an opportunity to improve the Jardin Mile |The cause of the opportunity is to improve [ The consequence of the opportunity is [Beca Will Maguire Minor Stakeholders Medium Y 03/11/21 - Progress improvements through Will Maguire 30/04/2022 Likely Moderate Live-Treat 03/11/21 - Control update, treatment
area outcomes the urban design solution to the design Improved safety outcomes for users completed, SID detailed design phase - urban design to update, ranking increased (O)
process and amenity usability approval of prel improve look and feel of area
Low
113 2/03/2021|There is a threat critical heritage buildings, places |The cause of the threat is lack of cultural [The consequence of the threat is LGWM Hannah Hyde |GIS Model layer to ringfence Unlikely Moderate Legal/Compliance |Medium N 02/03/21 - ACTION: Investigate the shared Paul McGimpsey 30/03/2022 Rare Moderate Live-Treat 03/11/21 - reduce risk ranking
of significance, cultural, protected flora / fauna investigations, lack of council plans inputs |breach of consents, / regulations / heritage , cultural values, Social and path - does this now go on the southern side of Linked to RID 89 - lack of stakeholder
species are not identified & managed / assessments or data provided, lack of legal requirements; impact of value of environment screening, heritage Hutt Road towards the Onslow Rd connection?; engagement for specialist groups
user requirements assessments, lack of buildings; cultural value impacts to key assessment in scope Investigate historic horse trough that juts out Note: We can mitigate this to a large
archaeological investigation during design |stakeholders; loss of critical historical into the road berm at this point on the extent by doing assessments of historic,
phase values; loss of historical earth deposits northern side- and is quite rare. archaeological and cultural heritage
114 2/03/2021|There is a threat the current corridor configuration |The cause of the threat is changing assets [The consequence of the threat is late [Beca Andy 03/11/21 - watching brief - "no real [Rare Moderate Delivery Y Rare Moderate Live-Parked 03/11/21 - control update, treatment
will change before design & construction completed|on the corridor including changes to quake |corridor design changes; impacts to Lightowler alternative options" to mitigate closed, ranking reduced, parked
prone buildings, new buildings / asset owners; cost; reputation;
infrastructure already c is built delays
115 2/03/2021 |There is a threat other transport mode The cause of the threat is lack of The consequence of the threat is Beca Will Maguire 02/03/21 - Survey of "access Unlikely Severe Public/Media Medium Y 02/03/21 - ACTION: Progress further Will Maguire 30/02/2022 Rare Minor Live-Treat 03/11/21 - Controls updated,
requirements are omitted from the project stakeholder engagement and user different user types can not use the requirements " completed investigations to corridor solutions treatments updated, ranking reduced
requirements, poor design investigations, |corridor safely, complaints, costs and accommodate other transport modes
116 2/03/2021|There is a threat the Cost Estimates for Business The cause of the threat is insufficient The consequence of the threat is Beca Andy 02/03/21 - design development and | Unlikely Severe Cost Medium Y 03/11/21 - Future cost estimate at detailed Shirley Mendoza 30/06/2022|Costings based on Unlikely Moderate Live-Treat 03/11/21 - Controls updated, treatment
Case not accurate to support funding application |design to inform costs / lack of incorrect funding / business case Li q feeding design phase to test accuracy of business case |Cruz preliminary design, risk updated
investigation & stakeholder engagement |decisions, design solutions into funding case costs items have been Linked to RID 10 - Project and whole of
118 28/06/2021|There is a threat that individual property The cause of the threat is insufficient The consequence of the threat is Beca Will Maguire Stakeholder feedback and Rare Moderate Cost Y Rare Minor Live-Treat 03/11/21 - Controls updated, treatment

requirements such as refuse collection, driveways
operation, driveway ramp are omitted from scope
of project

design, investigation &
 lack

user and
are not met, increased

to confirm requil
of agreed solutions

cost

submissions from May/June

engagement.

03/11/21 - detailed stakeholder

engagement - business by business
hcin 2

closed, rankign reduced

Risk Register - Risk Register NZTA Master V3.9 3821501 TQHR Lets Get Wellington Moving 20211105.xlsx
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Thordon Quay Hutt Road Hannah Hyde m W m
1909 Chris Dunlop

To be inserted Tracy Couchman oy _Q__‘ m

3/11/2021

Contract Risk Register

Risk status

28/06/2021|There is a threat that the preferred option / The cause of the threat is that the The consequence of the threat is the Will Maguire  |WCC representatives have been Unlikely Severe Delivery 03/11/21 - Progress survey for area to confirm |Craig Pitchford 30/12/2021|03/11/21 - Survey fee Severe Live-Treat 03/11/21 - controls updated, treatment
corridor cross section cannot be achieved through |proposed prelim design layout and signal [preferred option is not able to be involved in scope and road safety design is acceptance (tight alignment in area) - estimate provided (refer updated, ranking reduced
the Onslow Road intersection phasing is not approved by WCC implemented through Onslow Road, audit discussions via AE COM AECOM)
objectives not met (on this local 03/11/21 - Prelim SID; Safety Audit;
section), increased cost Prelim approved by NZTA
120 2/07/2021|There is a threat that the design of the Aotea Quay |The cause of the threat is insufficient The consequence of the threat is Beca Will Maguire  [LGWM discussions with Kiwirail, new |Likely Moderate Cost - GWRC to complete further Craig Pitchford 30/12/2021(03/11/2021 treatment Possible Minor Medium Live-Treat 03/11/21 -controls updated, treatment
roundabout will require rescoping i igation and increased cost, delivery delays concept agreed through RSA g of approved option - AE COMM updated and reassigned updated
during SSBC, as the previous WCC design process . Further engagement with Kiwirail /
was changed in short notice following RSA 03/11/21 - Additional optioneering
completed (pending decision)
121 Live-Treat
122 Live-Treat
123 Live-Treat
124 Live-Treat
125 Live-Treat
126 Live-Treat

Risk Register - Risk Register NZTA Master V3.9 3821501 TQHR Lets Get Wellington Moving 20211105.xIsx
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Scope of this Appraisal

1 Scope of this Appraisal

This preliminary geotechnical appraisal summarises soil conditions along the Thorndon Quay to Hutt Road
(TQHR) project area as part of the Preliminary Design Philosophy Statement.

We have prepared this Preliminary Geotechnical Appraisal Report (PGAR) to provide an overview of the key
geotechnical issues of influence on the proposed improvements along the TQHR project area. No intrusive
geotechnical investigations have been undertaken. The data has been gathered from the NZGD and Beca
databases.

2 Project Description

The TQHR project is one of Let's Get Wellington Moving (LGWM'’s) Early Delivery Projects. The objective of
the project is to encourage the use of public transport through the central gity, improve safety, and create a

better environment for pedestrians and cyclists. The interim scope inclu@€s a number of changes to the road
corridor, including additional lanes and road furniture as well as sp layout alterations, which will each
help achieve the project objectives.

3 Regional Geology

3.1 Stratigraphy

The published geological map for the area surroun ‘W R route is shown in Figure 1 below. The map
indicates that the area is expected to be underlain bygreélamation fill, further underlain by alluvium, with
greywacke basement rock at some dept ston, 2000).

The active Wellington Fault runs alo : QHR, with an intersection near the Thorndon
overbridge area.

/ \

LEGEND:
O Greywacke
O Reclaimed Land
O Alluvial Deposits
- Active Fault
= |nactive Fault

Figure 1. Geology and Fault Lines Surrounding Site (Begg & Johnston, 2000).

Figure 2 illustrates regions of Wellington Harbour where land was reclaimed. The Thorndon Quay section of
TQHR follows the border between reclaimed land and existing land. According to Murashev & Palmer, 1998,
the fill can be expected to vary from end-tipped quarried rock to pumped hydraulically placed marine silts
and sands, extending up to 17 metres below ground level.

F Be‘ a Preliminary Geotechnical Appraisal Report | 3324273-1482920099-718 | 20/04/2021 | 3
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Seismic Hazards
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Figure 2. Wellington Reclamations (Wotherspoon, Tayld & Chilg
3.2 Geomorphology
The TQHR project area extends along ip of land, neighbouring the foot of greywacke hills.
It can be separated into four distinctfeg ad/Jarden Mile intersection, Hutt Road, Thorndon Quay
and Aotea Quay Roundabout.
The Hutt Road/Jarden Mile i ed at the base of Ngauranga Gorge. South-East it is confined
by Wellington Harbour and'S i 1, while to North-East and South-West it is confined by steep

greywacke hills.

To the west, Hutt Road is immediately confined by a steep greywacke hill and to the east it is confined by
State Highway 1 and Wellington Harbour.

Thorndon Quay is located in an urban environment and bounded by retail and commercial properties, with
State Highway 1 slightly further to the east. It is confined to the north by a steep greywacke hill, and the
relatively flat reclaimed land continues to the south.

Aotea Quay Roundabout is at the northern end of Aotea Quay. It is immediately confined to the East by a
narrow strip of CentrePort and Wellington Harbour and by Mainfreight Transport Yard to the West. To the
north it is confined by the Thorndon Quay overbridge.

4 Seismic Hazards

Based on the seismic risk associated with the location of TQHR, the seismic hazards outlined below will be
considered in the following sections:

=  Fault Rupture

= Tsunami

F Be‘ a Preliminary Geotechnical Appraisal Report | 3324273-1482920099-718 | 20/04/2021 | 4
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Seismic Hazards

= Liquefaction
= Lateral Spreading

= Earthquake Induced Slope Stability

4.1 Fault Rupture

The TOQHR route is located in proximity to three active faults. Table 1 outlines key characteristics of these
fault lines.

Table 1. Fault Lines and Characteristics Near TQHR Area (Stirling, McVerry, & Berryman, 2002).

Recurrence Interval of  Characteristic Approx. Distance from
Rupture (yrs) Magnitude TQHR (km)

Wellington Fault 600 7.5 1

Ohariu Fault 2,200 7.5 6

Shepherds Gully Fault 3,500 7.4 10

ute near the Thorndon
s roughly parallel to the
n for the Thorndon section

As stated in Section 2.1, the active Wellington Fault intersects the
overbridge area. It passes from SW-NE through Thorndon Qu
remaining Hutt Road section of TQHR. Therefore, risk of fa
only.

4.2 Tsunami

Due to the low-lying nature of the TQHR area, the &
Figure 3 identifies evacuation zones depending on tf

{
v

LEGEND
Tsunami Risk:
O Low

O Moderate
B High

Figure 3. Tsunami Evacuation Zones Map (ESRI, 2021).

F Be‘ a Preliminary Geotechnical Appraisal Report | 3324273-1482920099-718 | 20/04/2021 ' 5
-



Seismic Hazards

4.3 Liquefaction

4.3.1 Definition

Liguefaction describes the short-term loss of strength of a loosely packed sandy soil during an earthquake or
other dynamic loading. Liquefaction occurs when the soil particles are disturbed and densify during the
dynamic loading, temporarily raising pore water pressures and reducing the effective stress between
particles to near zero. This causes the affected soil to behave essentially like a liquid until the excess pore
pressures are dissipated.

Liguefaction can have a number of significant effects where it occurs, including large lateral displacements
affecting coastal or river bank slopes (termed lateral spreading), post liquefaction settlements (due to the
densification of the affected sandy layers and loss of material to the surface) and bearing capacity failures of
shallow founded structures underlain by liquefiable soils.

4.3.2 Potential Risk

Zones of potential liquefaction risk along TQHR has been evaluated b RC and is presented in Figure 4.
The risk for TQHR varies from low to very high, with the southern ea@heing exposed to higher risk.
MO ARG At o = 4
% R

R
.
V

N
Proposed Aotea
Quay Roundabout

LEGEND
Liquefaction Risk:
O Low

O Moderate

O High

B Very High

Figure 4. Liquefaction Hazard Zoning Map (ESRI, 2021).

Liquefaction potential of reclaimed land at the Wellington waterfront was assessed by Murashev, Palmer
1998. The study identified the sand hydraulic fills as having a high potential for liquefaction while the
Holocene beach sands have a comparatively low potential for liquefaction. Of these reclamation fills, the
hydraulic fill is located nearest to Thorndon Quay and Aotea Quay Roundabout.

4.4 Lateral Spreading

4.4.1 Definition

Unsaturated soils above the groundwater table are assumed not to be susceptible to liquefaction. However,
if liquefaction occurs at shallow depth in a saturated soil, the overlying unsaturated soil may move toward a
free face or over gently sloping ground in a semi-intact fashion; this process is known as lateral spreading.

u
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Seismic Hazards

Rupturing of the ground will tend to occur at the crest of the spreading movement, and compression at the
toe of the movement.

4.4.2 Potential Risk

Previous studies and reports provide indications on the likelihood and magnitude of lateral spreading
expected in the Thorndon to Ngauranga area. A report for the Ngauranga to Aotea project found a site within
20 metres of the reclamation slope could be estimated to have several hundred millimetres to metres of
lateral spreading movements under shaking levels of PGA 0.25g to 0.32g (Beca, 2015). Evidence of lateral
spreading was also found by the QuakeCoRE-GEER post-earthquake reconnaissance efforts at CentrePort
Wellington following the November 2016 Kaikoura earthquake. Lateral spreading movements were found in
the order of 1 metre or greater at the edge of reclamation ground deformation, in areas of both rock and
hydraulic fill (Cubrinovski, et al., 2017).

While it is difficult to quantify the expected magnitude of lateral spreading, the reports identified above
indicate risk of lateral spreading does exist and should be considered in design.

4.5 Earthquake Induced Slope Stability Hazard

LEGEND

Slope Stability Risk:
O 1 Low

02

O 3 Moderate

O 4

B 5 High

Figure 5. Earthquake Induced Slope Stability Hazard Zoning Map (ESRI, 2021).
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| Historical Geotechnical Investigations |

5 Historical Geotechnical Investigations

5.1 Previous Studies

Below is a list of previous studies undertaken near the TQHR area.
Table 2. Previous Studies in Proximity to TQHR Project Area.

Title Company Date
Geotechnical Issues Associated with Development on Beca Carter Hollings & September 1998
Wellington’s Waterfront Ferner Ltd

Wellington Urban Motorway Thorndon to Petone — Beca Infrastructure Ltd March 2010

Summary of Existing Geotechnical Data and Interpretation

Geotechnical Investigation and Design Report — Tonkin and Taylor Ltd March 2012
Woolstore Design Centre, Thorndon

77 Thorndon Quay Seismic Strengthening — Preliminary September 2012
Geotechnical Report

5.2 Past Geotechnical Investigations and

The following sections identify relevant historic investigati i proximity to the TQHR route. These

include boreholes, test pits, CPTs and hand augers. Details
investigations are included in Appendix A, B, C a or Hutt
Thorndon Quay and Aotea Quay Roundabout, res

pies of the relevant geotechnical
/Jarden Mile Intersection, Hutt Road,

5.2.1 Hutt Road/Jarden Mile Intersecti

&

WiLE
<" BH_106076 {

/ e
g

BH_106078

LEGEND:
4 Borehole
# Test Pit

A CPT

% Hand Auger

Figure 6. Historical Investigations along Hutt Road/Jarden Mile Intersection of TQHR.

u
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| Historical Geotechnical Investigations |

Fill was seen to reach the deepest depth near this section where it extended between 2-8 metres below
ground level (bgl). BH_106077 and BH_106076 (investigations closest to site) tended to have slightly
shallower fill, extending to around 4.5 metres bgl. The fill is underlain by marine and alluvial deposits.
Greywacke was generally encountered at 11-15 metres bgl. However, two exceptions include BH_106073
where no greywacke was encountered and BH_106078 where it was encountered at two metres bgl.

5.2.2 Hutt Road

= Km\uv- wN/\l!ﬂuudllﬂll‘ q’i‘ '. \
,%%S;._ | S s |
S:h.- ~ %’ é ‘)

LR ¥

m}.r;c cé;”

WA
CPT 150495 /
- A

\ 3 BH_150858W
ﬁ .;E «;4‘ BH_150357 . BH_150358N
” w

/2 z

&;

“%E -~ BH gsogz:%gﬁ 7

BH 1509886

tn - 4 LEGEND:

} fBH_ 107038 | ‘BH 15008 4 Borehole
R /& TP 10 a Test Pit
CPT 112572(01 -03) ¢ == o CPT

% Hand Auger

a7 |\

Figure 7. Historical Investigations alo

v
utt Road Section of TQHR.

The reclaimed fill beneath Hutt Road is expected to extend 3-4 metres bgl and is underlain by marine and
alluvial deposits. Greywacke was generally encountered at depths ranging from 23-27 metres bgl, with the
exception of BH_150986 where it was encountered at 15 metres bgl.

u
ﬂﬂ Be‘ a Preliminary Geotechnical Appraisal Report | 3324273-1482920099-718 | 20/04/2021 ' 9
-



| Historical Geotechnical Investigations |

5.2.3 Thorndon Quay

_ TP_107039

i
538 ‘

TONE S TREE Y BH_136415
h % E P ; m-.ggﬁ L— 3
S sen | CET N CPT_156073 © 4
o¥ 5 & T g —g .gév
" O ( HILLSTREEY 3 ~1) 2
Ao AN 7 =] Vo
- ' £ CPT_130607

gl

ol BH_887 %EGEND:
S 5 g Borehole
"M s e jp H-cess2 7 g Setminal # Test Pit
BH_88550 . BH A CPT

% Hand Auger

There was no greywacke e
greater than 28 metres bgl.

HTANU. \

HHE AN |
3 S i\ BH_72203 11
Y \ i 1\
‘\ \ 1\
1 %6 BH_137712 \
A l.‘,\'\“ ";:'. .A 4
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\ BH_72202 11 Y
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Figure 9. Historical Investigations along Aotea Quay Roundabout section of TQHR.

u 1
.II- Be‘ a Preliminary Geotechnical Appraisal Report | 3324273-1482920099-718 | 20/04/2021 | 10
|4



Proposed Geotechnical Site Investigation

The Aotea Quay roundabout area is expected to have reclaimed fill extending to approximately 5.5-8.5
metres bgl. Marine deposits and alluvium is then identified as underlaying this material. Greywacke was not
encountered in boreholes, so can be expected to be present at depths greater than 25 metres bgl.

6 Proposed Geotechnical Site Investigation

Based on the current scope of works for the TQHR Project, proposed geotechnical investigations in advance
of detailed design are likely to consist of shallow test pits and pavement pits. Materials most importance to
design will be “near surface”. A geotechnical site investigation programme will be developed once the
preferred solution is developed and approved.

7 Applicability

This report has been prepared by Beca on the specific instructions of ourg€lient. It is solely for our Client’s

use for the purpose for which it is intended in accordance with the agr scope of work. Any use or reliance
by any person contrary to the above, to which Beca has not given i written consent, is at that person's
own risk.

Should you be in any doubt as to the applicability of this re
development as described herein, and/or encounter mat
it is essential that you discuss these issues with the autho
document.

and/or its recommendations for the proposed
jterthat differ from those described herein,
proceeding with any work based on this
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A.1 Previous Geotechnical Investigations in Proximity to Hutt Road/Jarden
Mile Intersection.

NZGD ID Consultant Location Depth (m)
BH_106077 Opus 2014 South of Hutt Machine 13.35
Road/Ngauranga | Borehole
Gorge
intersection
BH_106076 Opus 2014 Hutt Machine 18.68
Road/Ngauranga | Borehole
Gorge
intersection
BH_106074 Opus 2012 SH1, east of Machine 13.40
intersection Borehole
BH_106075 Opus 2014 SH1, east of Machine 15.28
intersection Borehole
BH_106078 Opus 2014 Machine 10.35
rehole
BH_ 106073 Opus 2012 ine 19.14
Borehole
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el o Ngauranga Walls Seismic Assessment 1751883 E 5432125 N 3m 202
‘ellington Office Tel: +64 4 471 7000
PO Box 12-003  Fax: +64 4 471 1291 | LOCATION REF. GRID Datum fgﬁgm
Wellington, Nz www.opus.co.nz Hutt Road Adjacent to Underpass NZTM MSL 13.35m
TESTS CORE DRILLING
> (4] w w &) X| W >
2 S 3 3 & 2 7 W o « of | 4 |
=2 —~ a |2 o) & £ a o > b 3 I o o
s £ o | 20< €| » | DIP Qz OalO % 9 %
O] = = > 0Oown> = w| —~ |OWw /| w [ o L =4 <O
o £ T |3 aEx | @ IS X 1> 2 |2o|24| 9 (oM OoF |z
a EEFEl o |Z2m2zg | X (XE| & ~ g0 o |[dX|2a| 2 | wg N = [o)=
o 5 o é | E2uW | Q Uﬁ o o (0| = ='E 45| @® 03 Wiy )
] MAIN DESCRIPTION z 58 & % %85 2 82 4 (Jearees. DETAILED DESCRIPTION g oW < (xujxa) I | L5 | 0 |<Suw
Sandy GRAVEL with some clay; brown, : QﬁS 130 ; TigTIor Contact in SPT sample. Gravel is 106 mm
dense, moist, wet in places, low plasticity e Qj | fine t? 5 om, some Iarg?r f"aSCt.tulzed
matrix. *Oi‘ o5 C | %‘ggqex up 10 6 cm, angular. Sticky 62 SPT
10 ~F ’
o]
) 59 }
- g (O
CENG I
JEAC
1 —Q 1
Lo |
10
29 100 | SC
,‘@ QE |
A
=g
200
o ,Q‘ 8] J \
[ S O 5o+‘ 5/12//11/
~ O M L
15/15/9 =
5 *%@Q& | 60mm
oa
2] O] 91 | SPT
= \
3 50 ‘Qf |
g ©og
QL \
(9“ Mottled with blue-grey sand and gravel. @k [O) C |
o Vo |
3 . 4+ oY
= Highly to completely weathered blue-grey >N
< [\ gravel. 5 } particl
Silty GRAVEL, light brown, very dense, dry to 59 O |
moist. = 10— Q ¢ | 100 | SC
1< Q | 8’
209 | z
IS
£ 5] | 2
¥ 2
- 50+ 861512/ o
ORI 5
\
éj @C ‘ 61 |SPT| €
2 \ ]
e
Sandy GRAVEL with minor clay; mottled light : Q 0 } ¢ deformed - stuck in
brown and dark brown, very dense, areas of | 44O | sonic bané?'ﬁ_ ?t?_”ed" 3 b?é(e? in.
Eigh plasticity but mostly low. Becomes dry at % D ] ‘ Pe?;?gja?soil ggplés?té. ould also be
ase. oY
GRAVEL with minor clayey matrix; mottled ool \ Gravel is fine to 3 cm, some larger
dark and light grey, very dense, dry, low X X X rock fragments, angular.
plasticity. Altered and sheared SILTSTONE; ool 100 | sc
with slickensided and polished gravels. XX \
Possible Fault Zone <% % }
X
X X
xX X
X X x
O xX X
— X X
° X X
0 X x 9 |SPT
g A X
S %
; X X
2 £ 3%
et x % ox | 100 | SC
G Lzl |
X X X
X x x \
Ixxx } 106
X X X mm
50+ 4/4//20/25/
o3I Ll 5=
X ox x | 40mm
dxx x| | 62 | SPT
X X X |
Ix x % }
| \
] \
N \
i \
\
] \
B \
- 14 |
| \
B \
N \
| \
\
1 \
- \
il \
\
1 \
B \
|
NOTES STARTED FINISHED
10/03/2014 11/03/2014
Water Levels dufing drilling: DRILLER ] DRILLING CO. .
1073/14 pm reading: 4.15 m (BOH - 12.0 m) Tim Johnson Griffiths Drilling
11/3/14 am reading: 5.0 m (BOH - 12.0 m) INCLINATION DRILLING R
12/3/14 pm reading: 2.8 m (Piezometer BOH - 7.0 m) % ON/ . G RIG Soni
11/4/14 reading: 2.87 m (Piezometer BOH - 7.0 m) AZIMUTH -90 onic
LOGGED CHECKED
E Williamson E Gkeli
LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY (2005) GUIDELINES SEE ATTACHED KEY SHEET FOR EXPLANATION OF symgoLs | CHENT JOB NO. BH103
NZ Transport Agency 5C1750.04

Scale 1:25.0

NZGD ID: BH_106077




NZGD ID: BH_106076

BOREHOLE LOG
% S PROJECT CO-ORD. R.L. SHEET
el o Ngauranga Walls Seismic Assessment 1751976 E 5432182 N 3m 103
‘ellington Office Tel: +64 4 471 7000
POBox 12003 Fax: +64 4 471 1291 | FOCATION REF. GRID DaTuM HoLe
Wellington, NZ www.opus.co.nz Hutt Road Compound NZTM MSL 18.675 m
TESTS CORE DRILLING
o
= ; w E 5 9 Wi 12
2 g w 418 o3 wE g ot E |z
=) = [+ w 4 ¥ 7)) =
S = 4 o © zl % >z 7] | o
s € 0<\§<>t & | o | DIP o Oq~l 00 v | 59 |E
8 - = F |2192 » W T |OY W (z8/z3| o |ow | 53 |39
E T z az% | ¢ (x| 9 e 237 [58|(5a| = E| RS |2
o) = E % |C P35 6 6= & o 20| £ |2E|25 & |8 | DL |85
o MAIN DESCRIPTION S W x |B/50% o oWl i DETAILED DESCRIPTION g oW 3 (EW|E3| £ g2 =o (I8
o S € | 0 |6 60®B | & &3 | a degrees, SCRIPTIO ¢ F| » OS|0@L| O | O =
Sandy GRAVEL with minor silt; brown, loose ; SPT was not undertaken as ground
to medium dense, moist. N was highly disturbed. Gravel is fine
i | to 10 cm, angular. Sand is fine.
\
7 \
- \
| \
\
i ‘ .
i \ @
| | 0 | W | 2=
| 3
B \
i \
\
] \
n \
i \
\
Clayey, sandy GRAVEL; grey-brown, loose, ‘ Qﬁ% 1| Gravel is fine to coarse .(uP to 3
dry, moderate plasticity, high plasticity in T Qj ‘ cmzj,.subangular. Sand is Tine to
places. 1%%0 g } medium.
209 |
= 220
0] |
Lo
= -0 \
w B OO 67 | SC
107 |
HolNe |
,Lj‘ Q@ [
,O_D. \
- \
] \
n \
N7
Clayey, sandy GRAVEL; grey-brown, loose, 3 ) (jﬂ - 7 \2/2//1/1/3/2 to 3 cm, subangular. f—
dry, moderate plasticity, high plasticity in - Qﬁ | medium.
places. 2 4o 44 | SPT
Less matrix material. ~Y |
oD \
e < \ L
R OR \ 2/03/2014
P \ =
S s | -
N— |
100 | sSC ) 110372014
10/03/20141~—
2 y—
GRAVEL with sand and clay to clayey sandy Gravel is fine to 3 cm, subangular. = o
GRAVEL; blue-grey, loose, dry, moderate Sand is fine to medium. %
plasticity, high plasticity in places. %
(2]
GRAVEL with some clay and sand; blue-grey, i Gravel is fine to coarse épp to3 3
medium dense, moist, low plasticity. cm). Sand is fine to medium. Brown o
clgy cogtltng. It393.3|bly same ars] lémt 62 | spT o
above but matrix is more washe Q
: out. Ug)
©o5]q |
: SVo) I
o O DQ \ 100 | SC
5 SINEO I
3 @ TONNO I
g @' 3 o
@
1 o
%o — 6 @@g 27 71817171617
] r— B B
s © ~D |
al 3 el
3 3 - % } 71 | SPT
°l < GRAVEL with some sand and clay; brown, 74;9 | Gravel is fine to medium (up to 2
a moist, medium dense, low plasticity. - Cf | cm) to 2 cm, subangular. Sand is
@ OT) J | medium. Sticky matrix.
z — ]
0]
@ 209 |
N
[©] { .
i
s ©5g |
= g
903
g Reg
2 —
O]
3 NOTES STARTED FINISHED
= 6/03/2014 7/03/2014
g Water Levels durlng drilling: DRILLER DRILLING CO.
| 5/3/14 pm reading: 2.2 m (BOH - 7.5m) Tim Johnson Griffiths Drilling
2| 6/3/14 am reading: 3.6 m (BOH - 7.5 m) INCLINATION/ DRILLING RIG
o| 10/3/14 pm reading: 4.1 m (Piezometer BOH - 9.0 m) ° .
S| 11/3/14 am reading: 4.2 m (Piezometer BOH - 9.0 m) AZIMUTH -90 Sonic
w'| 12/3/14 am reading: 3.6 m (Piezometer BOH - 9.0 m) LOGGED N CHECKED ]
§ 11/4/14 reading: 2.8 m (Piezometer BOH - 9.0 m) E Williamson E Gkeli BH102
o CLIENT JOB NoO.
14
& LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY (2005) GUIDELINES SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS NZ Transport Agency 5C1750.04

Scale 1:25.0

NZGD ID: BH_106076




NZGD ID: BH_106076

BOREHOLE LOG
% S PROJECT CO-ORD. R.L. SHEET
el o Ngauranga Walls Seismic Assessment 1751976 E 5432182 N 3m 203
‘ellington Office Tel: +64 4 471 7000
PO Box 12-003 Fax: +64 4 471 1291 LOCATION REF. GRID DATUM HOLE
Wellington, NZ  www.0pus.co.nz Hutt Road Compound NZTM MSL LENGTH 18 675 m
TESTS - o CORE DRILLING
- | 5 Z = Wd |
S o |w w ol © S| w s >
5 S 3 .x3 & 2z & B @ oL £ |8
> B </ 3204 | k| ¥ & | DP O 0~lo8 Tz Yo |E
o £ O |5 on> = w —~ |OWw| w a o L =4 <0
o < o S = @ T 5 X > 4 |20/ 22 Q (Ol | oOF
€ I = 14 (8] S |2 = < [
= EFl o |2 mzg | X (XE| 0 ~ |g0| 2 |4 49| £ | wg N oE
o] Y < - =2u Q O | [a] O | = |dF |4 S n 0 = Wy mon
o) MAIN DESCRIPTION S ul 2 o a0z | O |OW W |, DETAILED DESCRIPTION g ow « x4 xo < < eo  |<u
o £ ol O (o oOw | € 2| O learees ¥ [F¢Z| » QOS|on| O o o3 =
GRAVEL with some sand and clay; brown, : <T9 132 ;3/5//7(49/ 107 Gravel is fine to medium (up to 2 106mm| 36m
moist, medium dense, low plasticity. B QS ‘ ?n”;éltgnzl (:Sr{}d%‘jbmagtgri“x'ar- Sand is
©od | ' ' 89 | SPT
— Q - ‘
=
) 59 }
Becomes sandy and blue-grey. B 8*6@% \
L ‘
74}—04 |
Lo |
100
29 100 | SC
,L: &C }
S SRV
o |
D \
Becomes brown. Q—Q | —
= 9 27 BlaelelerT —
1529
o 0q
o=l 44 | SPT
Sandy GRAVEL with minor clay; brown, 4~ 0 Contact is located in SP
medium dense, wet. s ') } ]Qra¥el i(Sj u t0d3. cm,
ractured. Sand is
,% 0 C | coarse. Sticky ma
207 |
7@‘ 9 o
<. OF |
209
10 OC | 100 | SC
Sandy GRAVEL with minor clay; brown, C oy
medium dense, wet. B Q (6) }
o5
M0
90935 }2/6//8/7/10/
7% D C | 10
o0 71 | SPT
QoG |
2 < \ o
5 ’O‘ QC ‘ £
e - 11209 =
2 N I A
- L o] | 2
o] Q- \ 2
S T Q . a
=2 O 8 J 5]
< 1< a
3909 . 100 | sC | ©
More sandy. O o] | Clay coating. Ug)
7 ‘ N {
4
; 7
OF
Q ’ %
‘ . C
: 84 | SPT :
\ J C
Q S t
25 |
b :
andy ; brown becoming blue-grey, THRET ravel is fractured, subangular to )
Sandy GRAVEL; b b ing bl O o | G | is fi d, sub: |
dense. wet. 90 ‘ subrounded, up to 5 cm. Mostly <2
’ 1 @) 0 ¢ | cm. Sand is medium. ?
5 13490 86 | SC !
e BORNCIN !
8 el |
2 101 :
g © 0]
: 09 <
: b ‘
€ . . == 26 |5/6//9/6/5/6 .
9 Silty CLAY to clayey SILT becoming gravelly [ gu— Pockets could be silty, sandy ¢
= and silty SAND. Firm to stiff, moist, moderate T } %ﬁ)ﬁ\éﬁa tMgtrtL%%Ibirso}’in?e%ggnéﬁ !
2 plasticity. Becomes more dense with depth. T ‘ subangular to subrounded. Sand is 58 | SPT !
o = medium to coarse.
& L] :
z - o4— ;
= | :
i I 4
4 |~ —] \
X ]
: = <
Z T ;
i T 100 | SC
4] {
] dx— ] |
2 it B ]
z | <
g Residual soil to completely weathered, | Alluvial soil deposits from ;
g grey-brown SANDSTONE; very weak. \ ?urrounqlng hills, could be a boulder
g | ragment. !
3 NOTES STARTED FINISHED
E 6/03/2014 7/03/2014
g Water Levels durlng drilling: DRILLER DRILLING CO.
©| 5/3/14 pm reading: 2.2 m (BOH -7.5m) Tim Johnson Griffiths Drilling
2| 6/3/14 am reading: 3.6 m (BOH - 7.5 m) I D R
| 10/3/14 pm reading: 4.1 m (Piezometer BOH - 9.0 m) INCLINATION/ . RILLING RIG .
S| 11/3/14 am reading: 4.2 m (Piezometer BOH - 9.0 m) AZIMUTH -90 Sonic
w'| 12/3/14 am reading: 3.6 m (Piezometer BOH - 9.0 m) LOGGED CHECKED G
3| 11/4/14 reading: 2.8 m (Piezometer BOH - 9.0 m) E Williamson E Gkeli BH102
I
w CLIENT JOB NoO.
o
& LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY (2005) GUIDELINES SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS NZ Transport Agency 5C1750.04

Scale 1:25.0

NZGD ID: BH_106076




NZGD ID: BH_106076

BOREHOLE LOG
% S PROJECT CO-ORD. RL. SHEET
el o Ngauranga Walls Seismic Assessment 1751976 E 5432182 N 3m 303
‘ellington Office Tel: +64 4 471 7000
PO Box 12-003  Fax: +64 4 4711291 | FOCATION REF. GRID batum ;_"O’-E
Wellngton, NZ www.opus.co.nz Hutt Road Compound NZTM MSL ENTH 18,675 m
TESTS CORE DRILLING
I E % ]
= = —_
— w w (D Q) W w [1'4
2 ye & o 38 B |E
> T o |21 392 | | 2 s | DP O to 08 IZ | Wo |E
[} < 2 >‘om> » [T < |[wu w 39139 w i =4 <O
o] Tl T |3 dbc Tl o X 3> J |20 2 o o¢ o |z
a EEFEl o |Z2m2zg | X (XE| & ~ g0 o |[dX|2a| 2 | wg N = [o)=
2 Jh 3 £ E3¥ 8 84k g 583 [gL|z3 2 %3 &8 |8
o MAIN DESCRIPTION X 8| & |6 50h | 2 23| & |geores DETAILED DESCRIPTION S op| S K2 |82 S | 2% <w
. 35/5=2 86 | SPT 106 mm
Residual soil, brown SANDSTONE; extremely ot } m
weak [sandy GRAVEL; very dense, moist, - |
some clay infill has high plasticity]. A |
N \
‘ Possible gradual transtion to
o | bedrock.
HINEN ‘
- \
} 84 | SC
\
— \
\
\
\
Becomes more clayey, less dense at ~16.3 m. }
[0)
S 5o+} 13/14//16/ <3
© 12/12/10 =
s | =45 mm T
Y ! 9 |SPT| @
fust | 5
© | Residual soil, brown SANDSTONE; extremely } Gravel is fine to 10 %
© | weak [sandy GRAVEL; brown, very dense, | weathered. Sand e
= dryl. friable. 2
0] ‘ ?
= ] |
Jog
. } 100 | SC
\
\
\
\
\
\
Residual soil, dark grey SANDSTONE; 50+ 18/6//8/17/ to 2 cm, subangular.
extremely weak [GRAVEL with some silt and |
sand; dark grey, very dense, moist]. 1 \ 88 | SPT
- \
- 50+ 4/12//15/10 106 mm
H =50 mm
i | 80 | SC
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z NOTES STARTED FINISHED
E 6/03/2014 7/03/2014
g Water Levels dyriqg drilling: DRILLER ] DRILLING CO. .
@| 5/3/14 pm reading: 2.2 m (BOH - 7.5 m) Tim Johnson Griffiths Drilling
2| 6/3/14 am reading: 3.6 m (BOH - 7.5 m) INCLINATION/ DRILLING RIG
o| 10/3/14 pm reading: 4.1 m (Piezometer BOH - 9.0 m) ° Soni
S| 11/3/14 am reading: 4.2 m (Piezometer BOH - 9.0 m) AZIMUTH -90 onic
..5' 12/3/14 am reading: 3.6 m (Piezometer BOH - 9.0 m) LOGGED N CHECKED ]
O| 11/4/14 reading: 2.8 m (Piezometer BOH - 9.0 m) E Williamson E Gkeli BH102
o CLIENT JoB No.
o
& LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY (2005) GUIDELINES SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS NZ Transport Agency 5C1750.04

Scale 1:25.0

NZGD ID: BH_106076




NZGD ID: BH_106074

BOREHOLE LOG
Wellington Office B H 2
PO Box 12-003
Wellington, NZ PROJECT CO-ORD. R.L. SHEET
Tel: +64 4 471 7000 Ngauranga 1/C Reinforced Earth Walls 1751873 E 5432031 N Approx. 4m 102
Fax:+64 44711291 || ocATION REF. GRID DATUM HoLE
WWW.0pUS.CO.NZ LENGTH
Ngauranga Interchange NZTM MSL 134 m
TESTS - o CORE DRILLING
- | 5 Z = Wwd |
= o w w ol Q X w > >
5 S 3 .23 § 2 & g ¥ 2 °% | §, |8
> E </ 30% | K| 2 & | DP SE| F o, 08 x| 29 |k
o £ 0O > own> 'U', w| - < oW w |3Aa zo L = <0
o £ x|l I -z\_n—m T o S 12| 4 20|24| ¢ |on 0% 22
3 =E % DR35S S< d o |28/ % 2E/28| 5 |82 DL 85
- — — : —
% MAIN DESCRIPTION z 4 5 g } el | 2 (25| 4 Jearees, DETAILED DESCRIPTION g oW £ |xuixd I | § 3 aa | <qu
GRAVEL with trace sand and silt, dark brown. 3 D ; Medium to coarse, sub-angular to
Dry. N O angular gravel clasts.
© |
9%
b &
™~ D
290y | BULK
,% od
| O \
,% od
b
ilty with some gravel, brown. Dense, O ine to medium sand. Fine, angular
Silty SAND with I, brown. D 1 | 431018121013 Fine to med dF |
dry. o ‘ gravel clasts.
el 100 | SPT
o
s
GRAVEL with some sand, trace silt, brown. N0 ! Medium to coarse, sub-angular to
D Q | angular gravel. Fine sand.
ry. 70; [§>C |
1Q O } BULK
Ro% |
2 ~ O ‘
Gravelly SAND with minor clay, brown. 2 L 18 | 17116141315 Fine to coarse
Medium dense, moist. 7 : | ?rg%fr&é 2?9
b ! 67 | SPT
_ |
Qe
Sandy GRAVEL with trace clay, brown. Moist. X Q [BR> } tlo coarse,I alngltjlarF to )
20 ‘ angular gravel clasts. Fine to
) arse sand.
Lo] |
Q O | BULK
Ro9 |
0Ol
GRAVEL with some sand, trace clay, brown. 3 3 0 18 [ 7114151673 d, fine to coarse,
Medium dense, wet. INES) | angular gravel clasts.
’% 0< } 49 | SPT PSD
0] | z
0] | £
Sandy GRAVEL with minor clay, brown. =) Q O Fine to medium, angular to_ Q
Moist. 70 ‘QC | ggrt])aangular gravel clasts. Fine g
T I~ BULK| 2
2-0 2
0 09 3
1503 3
0 4= O 5 | 8
No Sample Recovery. \ No Sample Recovery. g
il ‘ s
0 |spT| &
\
\
GRAVEL with some sand and silt/clay, brown. 13 0 | Fine to medium, sub-angular to
Saturated. NS | angular gravel clasts. Fine to
o < medium sand.
\ BULK
1 \
397
As above, trace silt. Very loose, wet. | 57% 0 21111010
N \
NEO)
*% o | 44 | SPT PSD
el
N
No Sample Recovery. — \ No Sample Recovery.
il \
o \
§ B \ BULK
- B \
a i \
g 2 5 | 31111172
§ Sandy GRAVEL with minor silt, dark brown. ‘ Fine to medium sand. Medium,
S Loose, saturated. \ angular to sub-angular gravel clasts.
2 | 22 | SPT PSD
= \
g : : ! _ , ,
5 GRAVEL with some sand, trace silt, dark \ Fine to medium angular gravel. Fine
> brown. Wel. | sand.
) \
g \ BULK
|
= |
I~ g
i Sandy GRAVEL with some silt, light brown. 7] 10| 4i2/212i4 Fine to coarse sand. Fine to coarse,
2 Loose to medium dense, saturated. } angular to sub-angular gravel clasts.
g | 44 | sPT PSD
z |
s \
o
o |
§ NOTES STARTED FINISHED
& 5/10/2012 5/11/2012
3 1) Coordinates taken with handheld GPS, accurate to +/- 6m. DRILLER DRILLING CO.
=z| 2) PSD = Particle Size Distribution Test Nathan Grifftiths
2. INCLINATION/ . DRILLING RIG
8 AZIMUTH -90° / Vertical® Tracked
m LOGGED CHECKED
g T. Binczyk E. Gkeli BH2
w CLIENT JOB NoO.
o .
S LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY (2005) GUIDELINES SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS John Wood Consulting Ltd. 5.C2261.00

Scale 1:25.0

NZGD ID: BH_106074




NZGD ID: BH_106074

HOLE No.
Welington Office BOREHOLE LOG BH?2
PO Box 12-003
Wellington, NZ PROJECT CO-ORD. R.L. SHEET
Tel: +64 4 471 7000 Ngauranga 1/C Reinforced Earth Walls 1751873 E 5432031 N Approx. 4m 202
Fax: +64 4 4711291 || ocATION REF. GRID DATUM HoLE
WWW.0pUS. CO.NnZ ’ LENGTH
Ngauranga Interchange NZTM MSL 134 m
TESTS - ® CORE DRILLING
\ = z =
= = —
> o Q ww
= & 5 «3 5 g3 ys & o 3% B %
= Tl o |21 302 || Z| 5| op SE| F o, 08 iz | 29 |B
o £ 8 >‘ow> 'U', w| - < oW w |3Aa 29 o L = <0
9 EE = |z @2% | x xi& 8 £ 123 7 5952 2 |9k | R= (&2
i 4 | z B EQTX | o ouw i G |bo| % |zL|z3 &2 23 z& 22
5] MAIN DESCRIPTION ¢ a o % | % o % ¥ 2| o Odegreego DETAILED DESCRIPTION & E o g o= ol O o o3 j =
No Sample Recovery. ; No Sample Recovery. BULK
i \
| } BULK
- \
-4 \
GRAVEL with trace silt, blue-grey. Dense, 8 3 0 82 \11//7/7/8/10 Coarse, angular to sub-angular
wet. N O | gravel clasts.
o9 | 9 | SPT
1< O }
© 0 g \
GRAVEL with some sand, trace silt, 1 0 | Fine to medium, angular gravel
blue-grey. Wet. 20 ‘ clasts. Fine sand.
70 0 J
Q O \ BULK
©og |
1<
O—f=— Q 50+‘12//14/20/16
Gravelly SAND with some silt, blue-grey. Very | for 40mm Fine to medium, angular gravel
dense, wet. B : \ clasts. Fine to coarse sand.
1%} | [ 65 | SPT
.g 1 |
§ No Sample Recovery. N } No Sample Recovery, =
_ \ E
5 | } BULK| §
= ] | 2
g il \ 7
IS X e 3
@ GRAVEL with some sand and silt, blue-grey. 1071 3 8 50+ 372/(lfr(l)nf]or angular gravel clasts. Fine 100 | SPT I
= Very dense, wet. 2-0 } - >
q:’ GRAVEL with some sand, blue grey. Wet. *O; 0 J | to coarse, angular %
© 1< O | . 14
(&) R
% <. D J
T RIS
O BULK
NI I
O‘ 8] J \
NI
2.0 CSO+1‘28//20/20/1
GRAVEL with some sand and silt, blue-grey. Q O ‘ for 30 Fine to medium, angular gravel
Very dense, wet. o) o d clasts. Fine sand. o7 | spT
Q oy !
GRAVEL with some sand, blue-grey. Wet. % D J Fine to medium, ar&gular gravel.
~ O Fine to coarse sand.
O o<
L
BULK
.
0.
o
GRAVEL with some silt, blue-grey. Very Fine to medium angular gravel.
dense, wet. 100 | SPT
Moderately weathered, blue-grey ARGILLITE, Fine, angular argillite gravel.
highly fractured. Recoverd as GRAVEL with B o
some silt. B %
= o
Q B 35 | HQ | 2
S B | I
= - | =
B E
2 - \ o
S - \ E
g - \ @
&B - | | 2
B \ S
B =
< B ! 42 |HQ | S
o L \ o
o B | x
5 s N
@ E.O.H. 13.40 m: Target Depth Reached. \
g B |
g . |
=
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3 10 1 |
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§ NOTES STARTED FINISHED
& 5/10/2012 5/11/2012
3 1) Coordinates taken with handheld GPS, accurate to +/- 6m. DRILLER DRILLING CO.
i 2) PSD = Particle Size Distribution Test Nathan Grifftiths
< INCLINATION/ . DRILLING RIG
8 AZIMUTH -90° / Vertical® Tracked
w' LOGGED CHECKED
% _ T. Binczyk . E. Gkeli BH2
14 . .
S LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY (2005) GUIDELINES SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS John Wood Consulting Ltd. 5.C2261.00
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NZGD ID: BH_106075

BOREHOLE LOG
% S PROJECT CO-ORD. R.L. SHEET
el o Ngauranga Walls Seismic Assessment 1751916 E 5432056 N 3m 103
‘ellington Office Tel: +64 4 471 7000
POBox 12003 Fax: +64 4 471 1291 | FOCATION REF. GRID DaTuM HoLe
Wellington, NZ — www.opus.co.nz Railway Land - Effluent / Disposal Site NZTM MSL 15.275 m
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o MAIN DESCRIPTION J 4l 2 o a0z | O O u DETAILED DESCRIPTION g ow| 3 |Zw(gd g <> =o |<d
o S € | 0 |6 60®B | & &3 | a degrees, SCRIPTIO ¢ F| » OS|0@L| O | O =
Sandy GRAVEL; brown, medium dense, dry. ! Gravel is fine to ~15 cm, angular. 34m
s } Sand is medium to coarse. 6/03
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Sandy, clayey GRAVEL; grey-brown, medium ) Qﬁ% ) 27 2/6lrTrTierT Contact is unknown due to lost core
dense, moist, moderate plasticity. BB Qﬁ \ in JetVac sample. Gravel is fine to
Iy \ coarse (up to 3 cm), angular and
Y D < | unweathered. 69 | SPT
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Core | betwi 1.95-2.5 —O } 48 | 8C
ore loss between 1.95-2.5 m ~
40 Qﬁ |
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59 |
L A< A (g
Becomes dense. 3 ‘Lk : % 39 \2/5/51/8/14/
L |
! 98 | SPT
Clayey GRAVEL with some sand; brown, \ is fine 10 3 cm, angular.
dense, moist to wet, very low plasticity. } Matrix is sticky.
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Becomes medium dense, moist, moderate Matrix no longer sticky.
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Core loss bewteen 4.95-5.4.
\
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3 GRAVEL with minor sand and silt; ‘ Contact is unknown due to lost
Oy b 58 | SC
s grey-brown, loose to medium dense, moist, BNE® | ?0';59- Gravel |s|f|ne agd coalxrse (lép
5 non-plastic. i 0 ¢ } uonwggt] X ?g .u ar-subangular an
g 49 O [
g B XD d
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& 250
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> - 62 010 31201412/
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ﬁ Clayey GRAVEL with some sand; brown, - 7 Qﬂ o Gradational contact. Gravel is fine 100 | SC —
P medium dense, moist to wet, moderate to high ipe Qj | to coarse (up to 3 cm), angular to
= L = subangular. Sand is fine. Matrix is
2 plasticity. MDD Jd \ sticky.
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g ©og
g LQ—C} |
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3 NOTES STARTED FINISHED
= 5/03/2014 6/03/2014
g Water Levels durlng drilling: DRILLER ] DRILLING CO. - o
©| 5/3/14 pm reading: 2.1 m (BOH - 10.5m) Tim Johnson Griffiths Drilling
2| 6/3/14 am reading: 3.4 m (BOH - 10.5 m) INCLINATION/ DRILLING RIG
©| 6/3/14 pm reading: 1.8 m (BOH - 15.275 m) ° .
S| 11/4/14 reading: 3.78 m (BOH - 7.0 m) AZIMUTH -90 Sonic
ﬂl LOGGED o CHECKED .
e E Williamson E Gkeli BH101
& | | 0GGED INACCORDANCE WITHNZ GEOTEGHNICAL SOCIETY (2005) GUIDELINES SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS CLIENT JoB NO.
Q (2009 NZ Transport Agency 5C1750.04
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NZGD ID: BH_106075

BOREHOLE LOG
% S PROJECT CO-ORD. R.L. SHEET
. . Ngauranga Walls Seismic Assessment 1751916 E 5432056 N 3m 203
P gt Qe ek +B44 41 7000, | LocATION REF. GRID DATUM HoLE
. ; . . . LENGTH
Wellington, NZ — www.opus.co.nz Railway Land - Effluent / Disposal Site NZTM MSL 15.275 m
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Clayey GRAVEL with some sand; brown, : Qﬁ9 112 ; 2231213 Gradational contact. Gravel is fine 106mm| 34 m
medium dense, moist to wet, moderate to high Nl Qﬁ | to coarse (up to 3 cm), angular to
lasticity. <=1 subangular. Sand is fine. Matrix is
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SAND with some gravel and pockets of clay; o " 2/2//5/4/3/ High abundance of shells. Sand is
dark blue-grey, loose to medium dense, wet. ‘ coarse.
Clay pockets have moderate plasticity. } 49 | SPT
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Silty SAND; dark grey-black, medium dense, } fragments
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. \ 2.1/mm
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Sandy GRAVEL with some clay; grey-brown, 18 [ 4/3//§/5/4/ contact. Gravel is fine
medium dense, moist. Pockets of moderate | 0 3 cm), subangular
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Clayey, sandy GRAVEL; dense, moist, Gravel is fine to coarse (up to 3 o
moderate to high plasticity. ¢m), subangular to subrounded.
Sand is fine. ¢
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5 14 0 } Sonic rig struggling to drill through. 1
3 2-0
g ©og |
g Q O | %
0 © 0]
w
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G| o | extremely weak [Clayey, sandy GRAVEL; — 14 |
z —(“_, dense, moist, moderate to high plasticity]. N |
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al = \
2 = . |
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3 NOTES STARTED FINISHED
= 5/03/2014 6/03/2014
g Water Levels durlng drilling: DRILLER ] DRILLING CO. - o
| 5/3/14 pm reading: 2.1 m (BOH - 10.5m) Tim Johnson Griffiths Drilling
2| 6/3/14 am reading: 3.4 m (BOH - 10.5 m) INCLINATION/ DRILLING RIG
©| 6/3/14 pm reading: 1.8 m (BOH - 15.275 m) ° .
S| 11/4/14 reading: 3.78 m (BOH - 7.0 m) AZIMUTH -90 Sonic
w' LOGGED CHECKED
o E Williamson E Gkeli BH101
e LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY (2005) GUIDELINES SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS CLIENT JoB NO.
Q NZ Transport Agency 5C1750.04
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NZGD ID: BH_106075

BOREHOLE LOG
% S PROJECT CO-ORD. RL. SHEET
el o Ngauranga Walls Seismic Assessment 1751916 E 5432056 N 3m 303
‘ellington Office Tel: +64 4 471 7000
PO Box 12-003  Fax: +64 4 471 1291 | LOCATION REF. GRID Datum ngLIETH
Wellington, N2 www.opus.co.nz Railway Land - Effluent / Disposal Site NZTM msL 15.275 m
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z NOTES STARTED FINISHED
E 5/03/2014 6/03/2014
=| Water Levels dgring drilling: DRILLER DRILLING CO.
3| 5/3/14 pm reading: 2.1 m (BOH - 10.5 m) Tim Johnson Griffiths Drilling
2| 6/3/14 am reading: 3.4 m (BOH - 10.5 m) INCLINATION/ DRILLING RIG
©| 6/3/14 pm reading: 1.8 m (BOH - 15.275 m) ° Soni
S| 11/4/14 reading: 3.78 m (BOH - 7.0 m) AZIMUTH -90 onic
o LOGGED CHECKED
o) E Williamson E Gkeli
: LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY (2005) GUIDELINES SEE ATTACHED KEY SHEET FOR EXPLANATION OF symgoLs | CHENT JOB NO. BH101
S (2009) NZ Transport Agency 5C1750.04
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NZGD ID: BH_106078

BOREHOLE_LOG_A3 5C1750.04 NGAURANGA WALLS SEISMIC ASSESSMENT.GPJ OPUS WLG REV080408.GDT 6/6/14

BOREHOLE LOG
% S PROJECT CO-ORD. RL. SHEET
el o Ngauranga Walls Seismic Assessment 1751937 E 5432073 N 3m 10f2
‘ellington Office Tel: +64 4 471 7000
POBox 12003 Fax: +64 4 471 1291 | FOCATION REF. GRID Datum fgl\’;gm
Wellington, Nz www.opus.co.nz Hutt Road South Of Underpass NZTM MSL 10.35m
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Sandy GRAVEL with minor clay; brown, ‘ Q oy 111242 Gravel is angular up to 5 cm. Sand
medium dense, low plasticity. 20) ! is medium.
S ONNE } 22 | SPT
2909 |
05
&0
- 29907 |
Ny [
Residual soil, mottled dark and light grey ool \
SANDSTONE/SILTSTONE; extremely weak b *rx ‘
[Gravelly SAND; very dense]. A% x x ‘
x ox x |
X X X
ek 100 | SC
X X X |
Ix o x x |
X X X
X ox o x |
X X X ‘
Ix x %
X X X |
X ox ox |
X X X
3% X % so+H7M1/16/22
XX ox I 2=
Ix x x | 50mm
xoxox 100 | SPT
X X X ‘ (o]
Residual soil; brown 455 % \ is fine. 'Sand is medium. £
SANDSTONE/SILTSTONE; extremely weak X X x \ =
[sandy GRAVEL; very densel]. RO ‘ %
Tx ox % \ >
X ox ox ‘ §
Ixxx] | $
X X X
o
X X X B
Txox % 100 | SC | §
i i i 4 X X X | ] %)
Residual soil, mottled dark and light grey RN | Gravel and sand are fine. Sample
SANDSTONE/SILTSTONE; extremely weak X haS.b%en highly td's{”rﬁ’ed f rom
[gravelly SAND; very dense]. fragments. . PC o el 1O
Xk
X X
4 X X
(8] X X 50+
© | Residual soil, dark blue-grey o Gravel is fine, angular. Matrix is
D | SANDSTONE/SILTSTONE; extremely weak x % stickey, Quartz veins and motied 100 | SPT
0 | [clayey GRAVEL with some sand; dark X roughout. Fotential crush zone.
g blue-grey, very dense, low plasticity when Bk
O | moist]. Ix
‘;“ Becomes dry. | R R R
> 5 X X X
o I
O Ix x % ‘
XX 3] 100 | SC
Residaul sail, light ool \ Gravel is fractured, fine to 5 cm and
brown-greySANDSTONE/SILTSTONE; X x X | anqﬁ!ar- %parS%Idark grey and white
extremely weak [silty GRAVEL with minor e | mottling. Lrumbly.
sand; light brown-grey, very dense, dry]. 435z \
Ix x % }
Completely weathered, dark grey 455z \ Gravel is fine to 1 cm, angular.
SILTSTONE; extremely weak [GRAVEL with X X X \ 63 | HQ
some silt; dark grey, very dense, moist]. 6 \
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. | 0 |Ha | 5
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N ‘ 1.56m
\ 11/04
NOTES STARTED FINISHED
10/04/2014 11/04/2014
Water Levels dunl'ing drilling: DRILLER DRILLING CO.
11/4/14 am reading: 1.56 m (BOH - 7.5 m) Nathan Gardiner Griffiths Drilling
INCLINATION/ DRILLING RIG _
AZIMUTH -90° Sonic
LOGGED » CHECKED _
E Williamson E Gkeli BH104
CLIENT JoB NO.
LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY (2005) GUIDELINES SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS NZ Transport Agency 5C1750.04
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NZGD ID: BH_106078

BOREHOLE_LOG_A3 5C1750.04 NGAURANGA WALLS SEISMIC ASSESSMENT.GPJ OPUS WLG REV080408.GDT 6/6/14

BOREHOLE LOG
% S PROJECT CO-ORD. RL. SHEET
el o Ngauranga Walls Seismic Assessment 1751937 E 5432073 N 3m 202
‘ellington Office Tel: +64 4 471 7000
PO Box 12-003  Fax: +64 4 471 1291 | LOCATION REF. GRID Datum fgﬁgm
Wellington, NZ WWW.0pUS.CO.NZ Hutt Road South Of Underpass NZTM MSL 10.35m
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Completely weathered, dark grey X x % } Gravel is ~1 cm, an%ular. Quartz . 3
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7 \
- \
| [ 0 HQ t
i |
i | <
Aé _ | OIS
o) \
S 7 \ o (
3 1 | 0 |HaQ| g
m | S
g 1 ‘ (-E)‘ 4
8 — 97 | i)
; | o)
Z \ 14 !
) . | 0 | HQ (
© 7 \
4
TIx o x % |
100 | HQ
Cx x ox |
Somes zones of silty sand matrix. TEx 50+‘ 6%”! %/525 !
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NOTES STARTED FINISHED
10/04/2014 11/04/2014
Water Levels dufing drilling: DRILLER DRILLING CO.
11/4/14 am reading: 1.56 m (BOH - 7.5 m) Nathan Gardiner Griffiths Drilling
INCLINATION/ DRILLING RIG _
AZIMUTH -90° Sonic
LOGGED N CHECKED _
E Williamson E Gkeli BH104
L CLIENT JoB No.
OGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY (2005) GUIDELINES SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS NZ Transport Agency 5C1750.04
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NZGD ID: BH_106073

HOLE No.
Welington Office BOREHOLE LOG BH1
PO Box 12-003
Wellington, NZ PROJECT CO-ORD. R.L. SHEET
Tel: +64 4 471 7000 Ngauranga 1/C Reinforced Earth Walls 1751972 E 5432111 N Approx. 4m 103
Fax: +64 4 4711291 || ocATION REF. GRID DATUM HoLE
WWW.0pUS.CO.NZ LENGTH
Ngauranga Interchange NZTM MSL 19.14 m
TESTS - ® CORE DRILLING
- | 5 Z = Wwd |
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] MAIN DESCRIPTION z &8l & |5 %8F | 2 |82 8 (degrees DETAILED DESCRIPTION g oW < |xy/xo I | L% a0 W
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Sandy GRAVEL with some clay, brown. 19 } 1/iassfele Fine to coarse, angular to
Medium dense. moist. sub-angular grave clasts. Fine to
‘ ‘ medium sand.
\ 84 | SPT PSD
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\
\
\
} BULK
\
) \
I \
Sandy GRAVEL with some clay, brown. 39 ‘9//6/8/12/13 Fine to medium
Dense, moist. | sub-angular
} 56 | SPT
\
\
\
\
\
‘ BULK
\
: |
= SO [
O GRAVEL with some sand, brown. Dense, 3 D 461\8//14/10/15/7 e, angular, blue-grey
moist 49 O | vel clasts.
' SO
b) ! 62 | SPT
4 O | =
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49 O \ o
\ BULK| 2
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D 17}
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Y 470 D d g
As above. 3 2
20 8
i
56 | SPT
Sandy GRAVEL with some clay, brown. 0~ Fine to medium, angular, blue-grey
Dense. 10 gravel.
09
O
. 5]
), S BULK
Sandy GRAVEL with some silt, blue-grey. B 570‘ 0N Fine to coarse, angular greywacke
Dense, moist. 39 O ! gravel.
*OQ e } 40 | SPT
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o 7% oY |
© 301 | BULK
- L 09 |
= Q .
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= 2 Ny \
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% o | Gravelly SAND with minor silt, grey-blue. 6% R 24 | \6iiTIAl6IT Medium to coarse, angular gravel.
g '%' Medium dense, moist. X X }
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2 & S N
2 T e } BULK
<< i AN
; 6) 7)(; >< X . ‘
e S SESIAR PRSPPI
i = Gravelly SAND with minor silt, blue-grey. 7 20| Medium to coarse sand. Medium
8l 2 | Medium dense, moist. . } angular gravel.
(] _
5 8 ! 78 | SPT
s 2 1 \
2l ©
€| T 4 |
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§ NOTES STARTED FINISHED
% 5/02/2012 5/08/2012
T L —
z oordinates taken with handhe , accurate to +/- 8m. Nathan Grifftiths
gl 3) PSD = Particle Size Distribution Test INCLINATION/ . DRILLING RIG
8 AZIMUTH -90° / Vertical® Tracked
5' LOGGED . CHECKED .
% _ E. Gkeli o NoT. Binczyk BH1
14 . .
& LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY (2005) GUIDELINES SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS John Wood Consulting Ltd. 5.C2261.00
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NZGD ID: BH_106073

HOLE No.
Welington Office BOREHOLE LOG BH1
PO Box 12-003
Wellir?gxton, NZ PROJECT CO-ORD. R.L. SHEET
Tel: +64 4 471 7000 Ngauranga 1/C Reinforced Earth Walls 1751972 E 5432111 N Approx. 4m 203
Fax. ;% s" 0407'1721291 LOCATION REF. GRID DATUM HoLE
’ e LENGTH
Ngauranga Interchange NZTM MSL 19.14 m
TESTS T o CORE DRILLING
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% MAIN DESCRIPTION z 4 5 g } el | 2 (25| 4 (Jearees. DETAILED DESCRIPTION g oW £ |xuixd I | § 3 aa | <qu
GRAVEL, blue grey. 3 ) ; Medium gravel clasts. BULK
290 |
:% DOC } BULK
ORI
4 g1~ 19! sreiasein
Gravelly SAND with minor silt, blue grey. R Fine to medium sand. Medium to
Medium dense, moist. . S coarse angular gravel.
Joi } 84 | SPT PSD
B
T ‘
Sandy GRAVEL with minor silt. =) Q oM
20 \
7% o 9 } BULK
O OC \
15 DQ 4
=01,
Gravelly SAND with some silt, brownish grey. 9 1) 33 pU3ISI12/13 Fine to coarse sand. Fine to
Dense, moist. \ medium angular gravel.
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IO x
g =
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89 | SPT
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No sample recovery. | No sample recovery.
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§ NOTES STARTED FINISHED
% 5/02/2012 5/08/2012
BT S
z oordinates taken with handhe , accurate to +/- 8m. Nathan Grifftiths
gl 3) PSD = Particle Size Distribution Test INCLINATION/ . DRILLING RIG
8 AZIMUTH -90° / Vertical® Tracked
w' LOGGED CHECKED
e E. Gkeli T. Binczyk BH1
& | | 0GGED INACCORDANCE WITHNZ GEOTEGHNICAL SOCIETY (2005) GUIDELINES SEE ATTACHED KEY SHEET FOR EXPLANATION OF symgoLs | CHENT . JoB NO.
e 09 John Wood Consulting Ltd. 5-C2261.00
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NZGD ID: BH_106073

BOREHOLE_LOG_A3 NGAURANGA 1C REINFORCED EARTH WALLS.GPJ OPUS WLG REV080408.GDT 13/6/12

HOLE No.
Welington Office BOREHOLE LOG BH1
PO Box 12-003
Wellington, NZ PROJECT CO-ORD. RL. SHEET
Tel: +64 4 471 7000 Ngauranga 1/C Reinforced Earth Walls 1751972 E 5432111 N Approx. 4m 303
Fax: +64 44711291 || ocaTION REF. GRID DATUM HoLE
WWW.0pUs.co.nz LENG TH
Ngauranga Interchange NZTM MSL 19.14 m
TESTS CORE DRILLING
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] MAIN DESCRIPTION z &8l & |5 %8F | 2 |82 8 (degrees DETAILED DESCRIPTION g oy < 2 x| § S| e |guw
Gravelly SAND to sandy GRAVEL with minor Q 036 ;8”8/8”0”0 Fine to medium sand. Flne to
silt, grey. Dense, moist. 20 | medium gravel.
7% 8] J \ 62 | SPT
00T |
< gqd |
GRAVEL with some sand, grey. 13 8] } Fine to medium gravel.
2-0
©og |
Q O | BULK
© 0 J
'121 6: . O 50+} 38//50 for
Sandy GRAVEL with minor silt, blue-grey. O 0> “55mm
Very dense, moist. 1 O ‘ 49 | SPT
T© 0 J
1 Q O \
2 g |
8 Moderately weathered sandstone (greywacke) — ‘
o | BOULDERS, light blue. | | o
A | s
® Clayey SAND with some gravel, brown. Moist. ‘ Fine to medium, blue-grey, gravel 8
c | clasts. [}
= 100 | HQ | £
© | o
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50 for (]
§ Very dense. } 140mm 57 | SPT x
:I_? No sample recovery. i \ 0 sample
\
\
\
\
\
\
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Gravelly SAND, grey. Very dense, moist. Coarsle sand. Fine to medium 43 | SPT
gravel.
E.O.H. at 19.14m Target Depth Reached
NOTES STARTED FINISHED
5/02/2012 5/08/2012
1) Drill changed halfway through BH DRILLER DRILLING CO.
2) Coordinates taken with handheld GPS, accurate to +/- 8m. Nathan Grifftiths
3) PSD = Particle Size Distribution Test INCLINATION/ . DRILLING RIG
AZIMUTH -90° / Vertical® Tracked
LOGGED CHECKED
E. Gkeli T. Binczyk BHA1
LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY (2005) GUIDELINES SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS CLIENT : JoB NO.
John Wood Consulting Ltd. 5-C2261.00
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B.1 Previous Geotechnical Investigations in Proximity to Hutt Road.

NZGD ID

Consultant

Location

Depth (m)

CPT_112572(01 | Pattle 2018 35 Hutt Road CPT 5.04
-03) Delamore
Partners
TP_107045 Beca Ltd 2008 Wellington Test Pit 2.00
Station Entry
BH_107038 Beca Ltd 2008 Wellington Machine 8.75
Station Entry Borehole
BH_150985 Tonkin & 2020 Thorndon Machine 30.20
Taylor Ltd overbridge Borehole
BH_150986 Tonkin & 2020 Hutt Road, Machine 17.10
Taylor Ltd beneath Borehole
Thorndon
overbridge
BH_150987 Tonkin & 2020 Hutt road, ddort Machine 5.35
Taylor Ltd rehole
TP_107044 Beca Ltd 2008 Test Pit 1.85
BH_150357 ENGEO Ltd 2019 Machine 28.75
Borehole
CPT_150495 ENGEO 2020 CPT 8.20
BH_150358 ENGEO Machine 30.50
Borehole
TP_101991 Tonkin & Test Pit 2.20
Taylor Ltd Onslow/Hutt

Road
intersection
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NZGD ID: CPT_112572

295 Blenheim Road
Upper Riccarton
Christchurch 8041
www.pdp.co.nz

LIQUEFACTION ANALYSIS REPORT

Project title : 24 - 26 Hutt Road
CPT file : CPT_O1
Input parameters and analysis data

Location : Thorndon, Wellington

Analysis method: B&I (2014) G.W.T. (in-situ): 2.30m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.30m Fill height: N/A applied: Sand & Clay
Points to test: Based on Ic value  Average results interval: 5 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.45 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
0.2 0.2 0.2 0.2 =
0.4—’( 0.4 0.4 0.4 .
0.6 0.6 0.6 0.6 .
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\ g _ { i
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) \ a
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— 2 . i
4.8 < 4.8 g .8 4.8 .
_~
5 — 5 —- 5+ 5 = = : =
0 10 20 0 4 6 1 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
gt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
Mw=7%2, sigma'= base c Summary of liquefaction potential
0.8 ! ! ! ! ! | ! ! ! ! 1.000 ! ! [ | ! ! [
] Liguefaction [ -
0.7 L8
] -8
| - wn
0.6 [ @
-07] B g 100
0 ] L =
© 05 i 3
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E= 3 =
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0] ] - o 10
g ] Po S0 eVl T
S 03] ¢ [ E
= = 4 B =
g ] K >N / = 2
O E / L
0.2 P i
] // - 0.1 1 10
0.1 r Normalized friction ratio (%)
J— : Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liguefaction L Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
(O L L L L L L L L L BN L Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qc1N, cs brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.2.2.1.14 - CPT Liquefaction Assessment Software - Report created on: 5/10/2018, 9:17:57 a.m.

1

Project file: \\wtnsrv2\Jobs\W02200_W02299\W02231 - 24-26 Hutt Road, Thorndon\W02231700 - FS Geotech\007_Work\Field_Work\CPT\24 Hutt Road, Wellington_ClLiq.clq
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NZGD ID: CPT_112572

This software is licensed to: Pattle Delamore Partners Ltd

CPT name: CPT_01

CRR plot

w
N w
_..-.—'-'-""-J

3.4
3.6
3.8 —
4
4.2 j ‘
4.4
4.6
4.8
5 T T T
0 0.2 0.4 0.6
CRR & CSR
Input parameters and analysis data
Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value

Earthquake magnitude M,;:  7.50
Peak ground acceleration: 0.45
Depth to water table (insitu): 2.30 m

FS Plot

IR -

Liquefaction analysis overall plots

0.5 1 1.5 2
Factor of safety
Depth to GWT (erthg.): 2.30 m
Average results interval: 5
Ic cut-off value: 2.60

Unit weight calculation:
Use fill:
Fill height:

Based on SBT
No
N/A

LPI
0 5 10 15 20
Liquefaction potential

Fill weight: N/A

Transition detect. applied:  No

K, applied: Yes

Clay like behavior applied: ~ Sand & Clay
Limit depth applied: No

Limit depth: N/A

Vertical settlements

0.2 0.2

0.4 0.4

0.6 0.6

0.8 0.8

1 1

1.2 1.2

1.4 1.4

1.6 1.6

1.8

2 2

2.2 2.2
[ ~—~

é 2.4 / é 2.4
= / =

Q2.6 2.6

2.8 2.8

3.4 4 3.4
3.6 / 3.6
3.8 3.8

4 4
42 / 42
4.4 44
4.6 4.6
4.8 4.8

5 5

0 1 2 3

Settlement (cm)

F.S. color scheme

Il Almost certain it will liquefy

[ Very likely to liquefy

[] Liquefaction and no lig. are equally likely
[ unlike to liquefy

Almost certain it will not liquefy

Lateral displacements

/ //
/
0 10 20
Displacement (cm)

LPI color scheme
[ Very high risk
[] High risk

[] Low risk

CLiq v.2.2.1.14 - CPT Liquefaction Assessment Software - Report created on: 5/10/2018, 9:17:57 a.m.
Project file: \\wtnsrv2\Jobs\W02200_W02299\W02231 - 24-26 Hutt Road, Thorndon\W02231700 - FS Geotech\007_Work\Field_Work\CPT\24 Hutt Road, Wellington_ClLiqg.clq
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NZGD ID: CPT_112572

GRIFFITHS DRILLING /////

CPT ZERO TEST
|Job: 24 Hutt Road, Thorndon
| Date: 1/09/2018 | |Operator Kenton
Hole Point Pore Local Tilt
# Resistance Pressure Friction Angle
(Qc) (u) (fs)
1 Before 12343 12428 12588 -
11.0464|Mpa 250.7|Kpa 129.7|Kpa
After 12391 12538 12603 -
11.1104|Mpa 251.1|Kp 130.6]|Kpa
Time at Start of Test: [8:15am -
Time at End of Test: [8:40am -
|Reason for Refusal: |Anchor |
Other (Explain): ... Friction high. Could pulled
Pre-Drill Depth: [1.50m
Final Test Depth: |5.44
Hole Pore Local Tilt
# Pressure Friction Angle
(u) (fs)
2 Before 12392 12589 -
Mpa 250|Kpa 129.7|Kpa
After 12383 12412 12603 -
11.071|Mpa 250.7|Kpa 130.4|Kpa
Time at Start of Test: |9:18am S: -
Time at End of Test: |9:45am E: -
|Reason for Refusal: |Anchor I ICouId Not Push IX

Other (Explain): ... Friction stopped test.

Pre-Drill Depth:

Final Test Depth:

NZGD ID: CPT_112572




NZGD ID: CPT_112572

Hole Point Pore Local Tilt
# Resistance Pressure Friction Angle
(Qc) (u) (fs)
3 Before 12253 12400 12671
10.9659(Mpa 250.1|Kpa 130.6|Kpa
After 12267 12418 12703
11.0125|Mpa 250.45|Kpa 131.3|Kpa
Time at Start of Test: |[10:45am S: -
Time at End of Test: [11:05am E: -
|Reason for Refusal: |Anchor | |C0uld Not Push |X |

Other (Explain): ... Friction stopped test

Pre-Drill Depth:
Final Test Depth:

NZGD ID: CPT_112572



NZGD ID: CPT_112572
Goteborg:2017-09-14

CALIBRATION CERTIFICATE FOR CPT PROBE 4616

Probe No 4616

Date of Calibration 2017-09-12

Calibrated by Christoffer Hurtig. ...
Run No 523

Test Class: ISO 1

Maximum Load 100 MPa

Range 100 MPa

Scaling Factor 852

Resolution 0,8955 kPa

Area factor (a) 0.834

ERRORS

Max. Temperature effect when not loaded 60,856 kPa

Temperature range 5 —40 deg. Celsius.

Maximum Load 0,5 MPa
Range 0,5 MPa
Scaling Factor 3700

Resolution 0,0103 k
Area factor (b) 0

ERRORS
Max. Temperature effect when not loagd

Temperature range 5 —40 deg. Celst '

Maximum Load

Range MPa

Scaling Factor 780

Resolution 0,0202 kPa

ERRORS

Max. Temperature effect when not loaded 1,069 kPa

Temperature range 5 —40 deg. Celsius.

Range 0-40 Deg.

Backup memory

Ingenjérsfirman Geotech AB  +46 (0)31-28 99 20 www.geotech.se
Datavégen 53 +46 (0)31-68 16 39VAT No.

NZGD ID: CPT_112572 e - -




NZGD ID: CPT_112572

Calibration Certificate.

Loading Point Resistance

Probe No: 4616

Date of Calibration: 2017-09-12
Calibration Run No: 523

Calibrated by: Christoffer Hurtig
Scaling Factor: 852

Reference Cell: 75672

Goteborg:2017-09-14

Applied Load  PointRes. Difference Accuracy Friction PorePress
MPa MPa MPa %IMV MPa MPa
0,000 0,000 0,000 0,000 0,000 0,000
10,004 10,047 -0,043 -0,429 0,000 0,000
20,047 20,135 -0,088 -0,439 0,000 -0,001
30,033 30,148 -0,115 -0,382 0,001 -0,001
40,009 40,136 -0,127 -0,317 0,002 -0,001
50,041 50,151 -0,110 -0,219 0,002 -0,002
59,993 60,069 -0,076 -0,126 -0,002
69,969 69,992 -0,023 -0,032 -0,002
80,004 79,949 0,055 0,068 -0,002
90,032 89,890 0,142 -0,002
100,018 99,763 0,255 -0,003
90,029 89,879 0,150 -0,001
80,001 79,927 0,074 -0,001
69,997 69,990 0,007 0,000
60,017 60,060 -0,043 0,000
50,041 50,119 0,000
40,031 40,128 0,000
30,039 30,142 0,000
20,014 20,106 0,000
10,025 10,061 0,000
0,003 -0,0 0,000
Test Class: ISO 1
Loadig Point Resistance
5
4] o il
g o =
g 2: el
E 1 1 s il
;—é 0; :: S & e S V'S O > <
i
2 . -
a ] =
4] [ -
_5: ]
0] I5 | I1O 15I IZOI I25 30 I35I . I40 45 50 '55 | I60 | 65I ?'OI | I75 80 | ‘85 | I90 95I I100
Applied Load MPa
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&
;

Ingenjérsfirman Geotech AB  +46 (0)31-28 99 20 www.geotech.se

Datavigen 53

+46 (0)31-68 16 39VAT

SE-436 32 ASKIM, Sweden

NZGD ID: CPT_112572

Specialists in
Geotechnical
Field Equipment

No.
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NZGD ID: CPT_112572

Calibration Certificate. Loading Local Friction Géteborg:2017-09-14
Probe No: 4616

Date of Calibration: 2017-09-12

Calibration Run No: 523

Calibrated by: Christoffer Hurtig

Scaling Factor: 3700

Reference Cell: 76360

Ref Friction Difference Accuracy PointRes. PorePress
MPa MPa KPa %I/MV MPa MPa
0,000 0,000 0,000 0,000 0,000 0,000
0,052 0,051 0,653 0,000 0,010 0,000
0,104 0,103 0,792 0,000 0,014 0,000
0,150 0,149 0,846 0,000 0,017 0,000
0,199 0,198 0,674 0,000 0,018 0,000
0,250 0,250 0,397 0,158 0,019 0,000
0,305 0,304 0,218 0,071 0,021

0,350 0,350 0,066 0,019 0,023

0,401 0,401 -0,271 -0,067 0,024

0,452 0,452 -0,403 -0,089

0,500 0,501 -0,778 -0,155
0,451 0,452 -1,047 -0,231
0,400 0,402 -1,212 -0,301
0,352 0,354 -1,252 -0,353
0,302 0,303 -1,141 -0,375
0,255 0,256 -1,104 -0,431

0,200 0,201 -0,993
0,151 0,152 -0,849
0,101 0,102 -0,567
0,051 0,051 -0,300
0,000 0,000
Test Class: ISO 1
Loadig Local Friction
50
40- _—
€ o]
E 10 —
3 0p—¢ ¢ ¢ D T S o o ¢
o -10
5 20 M S
§-30i —]
-40
B Y PSYSSISSS———————————
0 0,05 0,1 0,15 0,2 0,25 03 0,35 04 0,45 05

Applied Load MPa

Specialists in
Geotechnical
Field Equipment
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Ingenjérsfirman Geotech AB  +46 (0)31-28 99 20 www.geotech.se
Datavdgen 53 +46 (0)31-68 16 39VAT No.
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NZGD ID: CPT_112572

Calibration Certificate. Loading Pore Pressure Géteborg:2017-09-14
Probe No: 4616

Date of Calibration: 2017-09-12

Calibration Run No: 523

Calibrated by: Christoffer Hurtig

Scaling Factor: 3780

Reference Cell: 44410026

Appl. Press PorePress Difference Accuracy PointRes. Friction Area Factor Area Factor

MPa MPa KPa %/MV MPa MPa A=PR/PP B=LF/PP

0,000 0,000 0,100 0,000 0,000 0,000

0,202 0,202 -0,129 -0,064 0,162 0,000 0,802 0,000
0,402 0,402 -0,154 -0,038 0,319 0,000 0,793 0,000
0,603 0,603 -0,177 -0,029 0,490 0,000 0,812 0,000
0,801 0,803 -1,426 0,177 0,660 0,000 0,821 0,000
1,002 1,003 -1,470 -0,146 0,832 0,000 0,829 0,000
1,202 1,205 -2,805 -0,232 1,005 0,834 0,000

1,401 1,405 -4,495 -0,319 1,176
1,598 1,604 -6,245 -0,389 1,346
1,802 1,810 -7,907 -0,436 1,523

0,837 0,000
0,839 0,000
0,841 0,000

2,002 2,012 -10,277 -0,510 1,6 0,843 0,000
1,803 1,809 -6,976 -0,385 5 0,843 0,000
1,597 1,602 -5,181 0,842 0,000
1,403 1,406 -3,230 0,842 0,000
1,202 1,204 -2,079 0,842 0,000
0,998 0,999 -0,709 0,842 0,000
0,801 0,800 0,183 0,841 0,000

0,600 0,600 0,530 0,838 0,000
0,400 0,399 0,5 0,834 0,000
0,200 0,199 0,70 0,819 0,000
0,000 0,000

Test Class: ISO 1
Loadig Pore Pressure
40-
1 _— i
30 —
& —|
X 20
% 10
w obh & P <
€ f i * 4
3 -10 —] <>
() ] '_"‘-—-...___‘_
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S 301 [
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0 0,2 04 0,6 08 1 1.2 1.4 16 18 2
Applied Pressure MPa
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NZGD ID: CPT_112572

Calibration Certificate. Loading Inclinometer Goéteborg:2017-09-14

Probe No: 4616

Date of Calibration: 2017-09-12

Calibration Run No: 523

Calibrated by: Christoffer Hurtig

Scaling Factor: 0,95
Appl. Incin. X+ X- Y+ Y- Diff X+  Diff X- Diff Y+ Diff Y-

Deg Deg Deg Deg Deg Deg Deg Deg Deg

0,00 0,09 0,20 0,35 0,28 -0,09 -0,20 -0,35 -0,28
1,00 0,70 1,32 1,14 0,95 0,30 -0,32 -0,14 0,05
2,00 1,77 2,40 2,08 2,02 0,23 -0,40 -0,08 -0,02
3,00 2,61 3,37 3,31 3,01 0,39 -0,37 -0,31 -0,01
4,00 3,69 4,31 4,09 4,02 0,31 -0,31 -0,09 -0,02
5,00 4,59 5,34 5,12 5,05 0,41 -0,34 -0,12 -0,05
6,00 5,71 6,29 6,08 5,96 0,29 -0,29 -0,08 0,04
7,00 6,58 7,31 -0,08 -0,03
8,00 7,66 8,33 -0,12 0,10
9,00 8,74 9,47 -0,12 0,08
10,00 9,70 10,36 -0,08 -0,02
11,00 10,60 11,41 14 0,02
12,00 11,63 12,34 -0,16 -0,04
13,00 12,61 13,36 -0,01 -0,02
14,00 13,61 14,34 -0,11 0,03
15,00 14,65 15,42 -0,08 -0,04
16,00 15,52 16,38 -0,14 -0,05
17,00 16,61 17,48 -0,07 -0,14
18,00 17,59 18,49 -0,16 -0,11
19,00 18,66 19,45 -0,11 -0,12
20,00 19,64 20,38 -0,11 -0,12

Loadig Inclinometer

o0 000
= M W =W

0,14

02
0,5 —1—

; : ) IR T B R
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Reference Inclinometer

Difference Ref - CPT (Deqg)
s
N

=)
S

[v 4 Diff X+|v ¢ Diff X- [v 4 Diff Y+[v 4 Diff Y-

Specialists in
Geotechnical
Field Equipment
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E
3|

Ingenjérsfirman Geotech AB  +46 (0)31-28 99 20 www.geotech.se
Datavdgen 53 +46 (0)31-68 16 39VAT No.
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NZGD ID: CPT_112572

Calibration of temperature effect when not loaded. Goteborg:2017-09-14
Probe No: 4616

Date of Calibration: 2017-09-12

Calibration Run No: 523

Calibrated by: Christoffer Hurtig

Point Resistance
0 . 1 |
s
= 20 _"'----_.__
s 1 *
< -40
8 i
O ]
-60 .\‘G
v i) L) v M LINLIL I |
6 8 28 30 32 34 36 38 40
Deg.C)
0,6+
o .-
5057 —
< 041 v
g, 0.3 =l
£0,2 ’
= & — (
O 0|1 i "‘-..__- /
6 8 10 4 16 18 20 22 24 26 28 30 32 34 36 38 40
Reference Temperature ( Deg.C)
Pore Pressure
1 5\\ P
Sos = -
3 067 \*\ 4]
g 0,4 K ,/
S 02 ~—] r——
0 i -‘-"———-.___ *_/_..--—--
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Reference Temperature ( Deg.C)

Ingenjérsfirman Geotech AB  +46 (0)31-28 99 20 www.geotech.se
Datavdgen 53 +46 (0)31-68 16 39VAT No.

NZGD ID: CPT_112572



NZGD ID: CPT_112572

Calibration procedure. Goteborg: 2017-09-14

We are following the procedure that is described in the European Standard EN 1S022476-1:

Point resistance.
The point resistance is calibrated from 0 to maximum range in 10 steps up and down.
Then we adjust the calibration factor to fit the best linearity.

Local friction.

A special adapter unit substitutes the cone and transfers the axial forces to the lower end of the
friction sleeve. The friction is calibrated from 0 to maximum range in 10 steps up and down then
the sleeve is turned 90 degrees and the calibration repeated.

Then we adjust the calibration factor to fit the best linearity.

Pore pressure & Area ratio a and b.

The completed probe is installed in a special chamber and the pore pressure sensor are calibrated
from 0 to maximum range in 10 step up and down.

Then we adjust the calibration factor to fit the best linearity.

At half range the pressure of the point and friction is registere ed for calculation of the area
factor.

Tilt inclination.
The tilt sensor is calibrated +/- 20deg. from vertical lin ps of 1 deg.
This will be done in 2 orthogonal directions.

Temperature.

The temperature sensor are calibrated 4 of S8C from 5 to 40 °C.

Temperature compensation:
The Point, Friction and the Poig
tested in the range 5 to 408

sensors in the probe is temperature compensated and

Calibration reference

Reference Load cell HBM C2/100kN FB088 no.N75672
Reference Load cell HBM C2/20kN FB088 no.N76360
Reference Pressure sensor HBM P3MB 1MPa no.160410072
Reference Pressure sensor HBM P3MB 2MPa no0.44410026
Reference Pressure sensor HBM P3MB 50MPa no.140510158

The reference sensors are connected to the Geotech black box together with the CPT probe. The
measuring data from the reference sensors are simultaneously send to the computer and stored in
the Geotech calibration software. The completed systems are recalibrated at RISE Research
Institutes of Sweden once a year.

Environment.
Air pressure: 990,6 hPa.
Temperature: 25,5 °C.

GEO(JTECH . i

Ingenjérsfirman Geotech AB  +46 (0)31-28 99 20 www.geotech.se
Datavdgen 53 +46 (0)31-68 16 39 VAT No.

NZGD ID: CPT SE1P§72 ASKIM, Sweden SE556098559901




NZGD ID: CPT_112572

Cptlog Cone data base information

Géteborg: 2017-09-14

Cone name Serial number Date of purchase
[ 4616 | | 4616 | | User.
Ranges Geometric parameters Scaling factors
Point resistance Area factor a Point resistance
| 100 | (Mpa) | 0,834 | | 852
Local friction Area factor b Local friction
I 05| (Mpa) | 0| | 00
Pore pressure Tip area Pore pressure
| 2|(Mpa) | 10| (cm?)
Tilt sensor Sleeve area
| 40| (Deg) | 150 (cm?)
temperature
| [ 1| Type
NOVA cone

Elect. Conductivity
| | (mS/m)

Elect. Conductivity A

| Memory option

Elect. Conductivity B

With memory

Ingenjdrsfirman Geotech AB  +46 (0)31-28 99 20 www.gectech.se

Datavdgen 53 +46 (0)31-68 16 39 VAT No. Page 8 of 8
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BiL_TP P\332\3320677\240TGEVTESTPITS. GPJ BCHFMBZ GDT 25/3/08

= 11 Beca

E TESTPITNe TP E
L 3 TEST PIT LOG §
Beca SHEET 1 of 1
e - =
IPROJECT Wellington Station Entry Project 602 JOB NUMBER 3320677/240
SITE LOCATION Wellington Station Yard CLIENT ONTRACK
TESTPIT LOCATION Eastern side of Johnsanville Line embankment
COORDINATES N 703816 m RL 325m
o E 300629 m DATUM.  Horizontal: Wellington Geodeltic 1949; Vertical. Wellington 1953 (MSL)
E
z E
s |l o] © > 8
GEOLOGICAL UNIT | 81w | % H SOIL DESCRIPTION s
E e o 9 3 = $ %
E |0 I % B il i &
E ElE|l&|le|le|g : |
3 | L 5 - 5V T
o gls(5|3|8]8 B | B3| wpe | wra
Fill i rgaxu ML| D L Loosely packed, 'loose’, dark brown sandy gravelly SILT, lrace clay, dry,
slightly plastic (when welled), matnx supported. Gravel: Strong, MW,
1 grey/brown, medium lo coarse. poorly graded, rounded to subangular
i greywacke
-3
L I M L Loosely packed, ‘loose’, silty sandy GRA ace clay, moist, slighily
plastic (matrix when welted), aravel su Gravel: Strong,
T M | St MW-SW, grey, stained orange, medi arse, minor cobbles
i subrounded to subangular greyws !
= M | St |\ Sliff, black/ dark brown, silty G
lastic (when wetted), matri
T Stiff, light brown, gravell
plastic (when wetted)
1 medium to coarse
= greywacke.
L M L Loosely packed, 'loose’, VEL, lrace silt and sand, moisl, non
plastic, gravel supported. Strong, MW-SW, grey, medium lo
i coarse nd angular greywacke
| —
- M| St Stiff, light race clay, maoist, slightly plastic
] (when wet -SW, grey, stained brown, medium
lo coarse g boulder sized, well graded, rounded to
i angular
=7

L End of Test Pit 2 m.

DATE DRILLED: 2312108 EXCAVATION METHOD Hitachi EX60

LOGGED BY JuB CONTRACTOR: HRS

PILCON VANE No

COMMENTS
No seepage encountered

1 5
| o
O
X
L &
| | ‘." 3 L il Loosely packed, 'lnose’, dark brown silty gravelly SAND; moist, non
| FRaC plastic. Gravel: MW-SW, grey/brown, fine to medium, some cobbles, o
ey poorly graded. subrounded lo rounded greywacke Sand Mediumio | ©
I ¥ coarse.
s 4

FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS SEE KEY SHEET
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MACHINE BOREHOLE LOG

BOREHOLE No: BH3

MACHINE_BOREHOLE P33213320677\400\TGE\WELLINGTON STATION ENTRY PROJECT 602.GPJ BECA GDT 26/0/08

SHEET 1 of 2
PROJECT: Wellington Station Entry Project 602 JOB NUMBER: 3320677/400
SITE LOCATION: East of Johnsonville Line Embankment CLIENT: ONTRACK
CIRCUIT: Wellington Geodetic Datum 1949 ~ BOREHOLE LOCATION: North end of proposed retaining wall
COORDINATES: N 703,824.00 m R L: 16m
E 300,637.00 m DATUM: Wellington 1953 (MSL)
DRILLING -
z E
dl % o 2
2lz18 IN-SITU TESTS | G i SOIL/ ROCK DESCRIPTION ¢
gl |® ] El g g 9
Slalzl8 o ] 5 -~
elElg|E| o2 E| E[£ |zt g | E
ejE18|2)2[s| || % (3] B[ 8 |8]2 © | @
Vacuum excavation for service check - no recovery, logged downhole and from
& spoil. Tightly packed, clast supported GRAVEL, minor sandy silt matrix, i
= yellowish brown; non plastic {matrix). Gravel: Medium to coarse, subangular tg il
subrounded, greyish brown, stained brown, MW, moderately strong greywacke
.| B i ]
|3 E 4
o
= - 4]
1 1 o
2 oo | ML| M | Soft gravelly sandy SI ace ellowish brown; moist, low plasticity.
1 ] Gravel: Fine to megjunY, angular, brown, stained brown, MW =
= = N=3 -2 e greywacke, —~
5|o O
1€ Q 3
o & ]
%7 o
— o_
= - =
o |F i
v 3 2 = =3
= 3 o s very. Loose, clast supported (or matrix lost?) GRAVEL: saturated. =
£ Z P
5 3 Gr Fine to medium, angular, grey stained brown, MW moderately strong o =
|2 N=6 are ke. 3 ~
E ] 3.', do E
R 0 o -
2 0 3
8 E: b
& No recovery. -
-1
& =
2 [F i
=|GP| 8| Poorrecovery. Loose, clast supported with trace matrix (washed out) coarse
GRAVEL, and COBBLES; saturated. Gravel and cobbles: Subangular, grey =
3 stained brown, MW and SW greywacke. Matrix. Dark grey silty sand. =
No recovery - SPT at 3.0 m obstructed by cobbles, wash drilled until clear - =
(ash /slag /hyraulic fill?)
- -
- =21
# .
= S 5
4= =
14 -
4 °0 «GP| W | Poor recovery - coarse gravel lodged in end of SPT. Loose GRAVEL, minor @
a a 8
2 o shelly sand and fine angular gravel fragments; wet, non plastic. Gravel. c
0 @
- i N=6 “°g Medium to coarse, brown/grey, MW-SW, moderately strong greywacke. E -3—
hag 71 = k-] 4
-1 0 %
{=] o -l
2 E
= % »]GM| 8 | Poor recovery. Loose clast supported (or matrix lost?) shelly sandy GRAVEL,; 2 5
e 2 8 a saturated. Gravel: Fine to medium, subrounded, and coarse subangular,
DATE STARTED: 23/8/08 DRILLED BY: Griffiths Drilling (N2Z) Ltd COMMENTS:
DATE FINISHED: 23/8/08 EQUIPMENT. Longyear H170 Water level inferred from soil saturation. SPT @ 3m obstructed by grE_WBi.
LOGGED BY: Jus DRILL METHOD: TT/OBICCISPT Air-cored to 3.0 m, RL estimated from site plan. Coordinates approximate only,
SHEAR VANE No: DRILLFLUID:  Water + mud/compressed air | /- 2™ Measured on site by tape.
VANE CALIBRATION: DIAMETER/INCLINATION: -/ 90°
FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS SEE KEY SHEET Revision A j

Ad Scale 1.25
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MACHINE BOREHOLE LOG

BOREHOLE No: BH3

SHEET 2 of 2
PROJECT: Wellington Station Entry Project 602 JOB NUMBER: 3320877/400
SITE LOCATION: East of Johnsonville Line Embankment CLIENT: ONTRACK
CIRCUIT: Wellington Geodetic Datum 1949  BOREHOLE LOCATION: North end of proposed retaining wall
COORDINATES: N 703,824.00m RL: 16m
E 300,637.00 m DATUM: Wellington 1953 (MSL)
DRILLING i
z 2
218 S
w28 IN-SITU TESTS L § " SOIL / ROCK DESCRIPTION .
51918 a @ E| 2 i 8
2| B ¥ 2|2 E| E g ol & [ E
e @
2lE|8|e(R|3l ][] T ]3] 8]8|8]8 > | 2
g :‘ % |MH| M \green and grey stained brown and black, MW and SW greywacke. /
" N=5 x = Poor recovery. Firm clayey SILT, trace gravel, greyish green; moist, high =
g = e plasticity. Gravel: Fine to medium, subangular, CW-HW, extremely weak o) -
| 9 A= sandstone, trace fine subangular siltstone, = o
%
T 8|
i - g
e Poor recovery - logged from SPT overdrill. Stiff, some gravel, blue-grey. £ -1
i Gravel: Fine, subrounded and subangular poorly cemented/ extremely weak £ =
ES E sandstone, e =
= = e = e -
- 2 &
g Hx ek % —
- [
5 TIx— 9 = ]
L X
4 6—x _ =
b4
& —|_§ 3 -
§ e N=10 _' gﬁl MH| M | Firm sandy graw reen grey, moist, high plasticity, it
S5 ) o I Gravel; Coars exiremely weak sandstone,
o = 2 = ¢ wl Thin soft len =
(7N Wet, _
UTP | UTP 1ok
— x TML] M | Undistur - poor recovery. Described from base of tube: Stiff -
x 3 SILT, some gravel, trace clay, orange-brown; moist, low plasticity. 5
< i x ! Gravel: angular, brown MW, greywacke. R
= X —
8- x |
k4
bl -
b4
B8 7 % .
10 e gravelly sandy SILT, trace clay, orange-brown; moist, low plasticity
9 astic. Gravel: Fine, trace medium, subangular and rounded, brown =
2 - N=19 rey, extremely weak sandstone/greywacke. Z 2
3|» 8
2 2 -
-
= -
g
= Soft (drilling disturbed?) sandy SILT, some gravel, minor clay, orange-brown; 8 -
§ wet, low plasticity. Gravel: Fine to medium, subangular to subrounded, ] 6—
g e M | \extremely weak sandstone/greywacke. a 2 "
= 2 E Stiff SILT, some clay, minor fine sand, minor gravel, orange/grey mottled darl [ 7
& - orange; moist, high plasticity. Gravel: Coarse, angular, greyish brown, MW, —
é’ very weak greywacke. B
- Stiff gravelly SILT, some sand, minor clay, orange-brown; wet, high plasticity
-y 3 Gravel: Medium to coarse, angular, brown, MW, extremely to very weak .
P 1 reywacke/sandstone. —
8 -] N=19 . Stiff SILT, some clay, some sand, some gravel, orange-brown; moist, high =
& =R W lasticity. Gravel. Medium to coarse, angular, MW, very weak greywacke.
ﬁ - T Medium dense, silty fine SAND, minor gravel, trace clay, greenish grey; moist, n
o Iy low plasticity to non plastic. Gravel: Medium, subangular, greenish grey, HW, =
i X \extremely weak, sandstons/areywacke. V= 4
E i L *s Very stiff fine sandy SILT, minor clay, minor gravel, greeni/grey; moist, low
= o | = i plasticity, =7
w o« Pag I z
6 o I Trace clay.
= i ENDOFLOG@8.75m N
b ul |
8
s 9 7
Q =
z 2l
‘E‘ R =
2 /] -
Q2 J] .
]
g . 'l
£ pil
g I 1
L}
g - -
& i -
b
% DATE STARTED: 23/8/08 DRILLED BY: Griffiths Drilling (NZ) Ltd COMMENTS:
& |DATE FINISHED: 23/8/08 EQUIPMENT: Longyear H170 Water level inferred from soil saturation. SPT @ 3m obstructed by gravel. !
8/LOGGED BY: Jus DRILL METHOD: TT/OB/CC/SPT bircored (o 20, KL satimeted irom v plan, Conriindlesspprexion= iy
w| SHEAR VANE No: DRILLFLUID:  Water + mud/compressed air | '~ - Measured on site by tape.
g VANE CALIBRATION: DIAMETER/INCLINATION: -/ 90°
Z|FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS SEE KEY SHEET Revision A
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Wellington Station Entry Project 602 - Johnsonville Line Embankment

-1 - , ; : . iy
= & 2 —— ‘ ' 4 - L i 5 Ll .. Y s

Downhole View
(vacuum excavated):

DEPTH: 0 to 1.0m

' Borehole Photos
i BeCa
3320677/400 BH3
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NZGD ID: BH_150985

General Log - 30/11/2020 8:16:25 AM - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BH2

SHEET: 1 OF 7

DRILLED BY: Rodney
LOGGED BY: ANPO

PROJECT: Aotea Quay CO-ORDINATES: 5430323.40 mN| R.L. GROUND: 3.00m .
(NZTM2000) 1749504.16 mE RL COLLAR: 3.30 CHECKED: TH
. L. . oUm
JOB No.: 1008981.0010 . START DATE: 01/10/2020
LOCATION: To the west of Aotea Quay bridge, DIRECTION: 90° DATUM: NzvD2016 .
. . . FINISH DATE: 02/10/2020
north of railway lines. ANGLE FROM HORIZ - .| SURVEY: GIS\Web map
G OMHORIZ: ~ -90%| yiewer CONTRACTOR: ProDill
DESCRIPTION OF CORE ROCK DEFECTS
% 2 £ o | R
5 g 2 12|z o = |5
_ = I 3|z -~ €1 8 € ~ [
g 8| 3 |28 2 |E El2|2|eE|L 2|38 |2
® | SOIL: Classification, colour, consistency / density, moisture, plasticity E S 2 § E "y i -E_ - ° 2 8 Description S 5 |8
o] g £ S|l [ o @ s |9 5 | o ] = |©
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation ,g ‘% o e o ‘© v <3 g & Additional Observations E =
55255 |Bg0gsiz ggges gge
Air vaccum excavation.
8
) A A
g
0.57
Qe ]
.01
15
Core loss.
1/2
- 1
oo
«n 4
m
50 [
ing |
Fine to coarse SAND with some gravel; dark brown F_ 2042
and black. Very dense, moist. Gravel is fine to
medium, subangular, greywacke.
Wellington Water 900 dia. stormwater drai ]
[8)
p— Z | ©
i * 2.5
i i inor silt: 32 [ o 30T
Fine to coarse SAND with some gravel, minor silt; Ele L
dark brown. Very dense, moist. Gravel is fine to @ | © 75f‘¥m
medium, subangular, greywacke. N>=50 |
Core loss. bouncing. | ]
Fine to coarse GRAVEL; dark grey. Very dense, r 3.5%5:-9(
moist. Subangular, well graded, greywacke and [y
concrete material. (Fines flushed) H xﬁ
Gravelly SILT with some sand; orange brown. Firm to A
stiff, moist. Gravel is fine to coarse, subangular, S+ =
greywacke. Sand is fine to coarse. o~
Fine to coarse SAND with minor gravel and silt; dark L
brown. Medium dense, moist. Gravel is fine to o 4.00m: changes to some
medium, subrounded, greywacke. r— gravel.
SILT with some sand, minor gravel; grey. Medium s 4.15 - 4.20m: changes to black,
dense, moist. Sand is fine to coarse. Gravel is fine to S hydrocarbon smell.
coarse, subrounded, greywacke. e
6/13 457 = &
8/6 =
SILT with some clay, minor sand and gravel; grey 5/4 o
mottled brownish orange. Firm, moist. Highly plastic. hlg| | N=23 1
Sand is fine to medium. Gravel is fine, subrounded, @
greywacke.
Core loss. _—

COMMENTS: 1. Hammer efficiency for the SPT hammer was 91.1%.

Hole Depth
30.2m

Installation

Core Box No

NZGD I BH_150985

Rev.: A



NZGD ID: BH_150985

BOREHOLE No.:

BOREHOLE LOG BH2

Tonkin +Tay|0 r DRILLED BY: Rodney

LOGGED BY: ANPO

PROJECT: Aotea Quay CO-ORDINATES: 5430323.40 mN| R.L. GROUND: 3.00m

(NZTM2000) 1749504.16 mE RL COLLAR: 3.30 CHECKED: TH
. L. . .oum
JOB No.: 1008981.0010 . START DATE: 01/10/2020
LOCATION: To the west of Aotea Quay bridge, DIRECTION: 90° DATUM: NzvD2016 .
. ] . FINISH DATE: 02/10/2020
north of railway lines. ) .| SURVEY: GIS\Web map
ANGLE FROMHORIZ:  -90%| yigwer CONTRACTOR: ProDrill
DESCRIPTION OF CORE ROCK DEFECTS
5 £l 5 |58 ~
=} 2 2 12|z o = S o
o = 9] - = o £ < [4 s z
2 g = 2ig = = E| 2 || oF @ 3 |o 2 x
S . . . - = | 2 |3ls 5 |E £|2|8|z3%]s o gl s & |8
© | SOIL: Classification, colour, consistency / density, moisture, plasticity > 35 213 ] 4 Bl £ 2 .2 | Description = 3 |® s |@
le) S <] Sl i 4 ) o 5] S35 | o o ® |O k7 1]
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation ,g @ £ o o ] % w 8 g & Additional Observations E = = 8
i} 3 8 a %)
)
55255 |Bg0gsiz ggges gge

Sandy SILT with some clay, minor sand and gravel; o

grey mottled brownish orange. Firm, moist. Slightly [ ou

plastic. Sand is fine to medium. Gravel is fine, L Lo

subrounded, greywacke. b

SNC
100

Atterber
5.60m

SPT

Core loss.

Box 1, 0.0-6.6m

Sandy SILT with minor clay; grey mottled brownish
orange. Medium dense, moist. Slow dilatancy. Sand
is fine.

6.80m: changes to brownish
orange.

Sandy SILT with some gravel; grey mottled brownish
orange. Medium dense, moist. Slow dilatancy. Sand
is fine. Gravel is fine to medium, angular, greywack

Gravelly silty fine to coarse SAND; brown mo
grey. Medium dense, moist. Poorly graded
fine to medium, angular to subangular, g

Core loss.

Pleistocene Alluvium / Colluvium and Fan Deposits

Fine SAND with some silt, minor gravel; brownish
orange. Medium dense, moist. Poorly graded. Gravel
is fine to medium, angular to subangular, greywacke.

SNC
100

Small [
] bag @

8.80m
<
Core loss. 1/4
6/6
- - - - 7
Fine SAND with some silt and gravel; grey. Medium N=26 |

SPT
66

dense, moist. Poorly graded. Gravel is fine to
medium, subangular, greywacke.

Box 2, 6.6-9.6m

Fine to medium SAND with minor silt and gravel;
orange brown. Medium dense, moist. Poorly graded.
Gravel is fine to medium, angular to subangular,
greywacke.

COMMENTS: 1. Hammer efficiency for the SPT hammer was 91.1%.

Hole Depth
30.2m

NZG D Iﬁle BH_150985 Rev.: A

General Log - 30/11/2020 8:16:25 AM - Produced with Core-GS by GeRoc




NZGD ID: BH_150985

BOREHOLE No.:

BOREHOLE LOG BH2

Tonkin +Tay|0 r DRILLED BY: Rodney

LOGGED BY: ANPO

PROJECT: Aotea Quay CO-ORDINATES: 5430323.40 mN| R.L. GROUND: 3.00m

(NZTM2000) 1749504.16 mE RL COLLAR: 3.30 CHECKED: TH
. .L. . oum
JOB No.: 1008981.0010 ] START DATE: 01/10/2020
LOCATION: To the west of Aotea Quay bridge, DIRECTION: 90° DATUM: NzvD2016 .
. ) . FINISH DATE: 02/10/2020

north of railway lines. ) .| SURVEY: GIS\Web map

ANGLE FROMHORIZ:  -90%| yigwer CONTRACTOR: ProDil

DESCRIPTION OF CORE . ROCK DEFECTS

- c < I
s = £ S -
3 % g % > ~ £ e B £ K s 2
< 3 & =12 2 E S| 3|92 2E | o 21212 % |5
S} . - : ’ ; - = ~ o| § 2 = <2183 2 S it o - g =2 |8
©® | SOIL: Classification, colour, consistency / density, moisture, plasticity - S cl8 2 — a 5 |z °2 | Description 3 T | ® s
9 [ g |a|x = x o| & |8 | &5 |q - | ® |09 B |8
6’ ROCK: Weathering, colour, fabric, name, strength, cementation ,g © 1S o a (0] % w g (€] & Additional Observations 32 § £ 8
o 3§ fat o | & -
O]

55255 |Bg0gsiz ggges gge

Fine SAND with minor silt and gravel; orange brown.
Dense, moist. Poorly graded. Gravel is fine to

medium, subangular, greywacke. 28
AR
Fine SAND with minor gravel, trace silt; grey mottled 2/4
brown. Dense, moist. Poorly graded. Gravel is fine to ‘7‘;?
medium, angular to subangular, greywacke. = | o N=24 |
%l

Core loss.

Fine SAND with minor gravel, trace silt; grey mottled
brown. Dense, moist. Poorly graded. Gravel is fine to
medium, angular to subangular, greywacke.

Gravelly sandy SILT; brown. Medium de
Poorly graded. Gravel is fine to mediug
greywacke.

Box 3, 9.6-12.7m

Fine SAND with some silt, minor gravel; brownish
grey mottled orange brown. Medium dense, moist.
Poorly graded. Gravel is fine to medium, angular to
subangular, greywacke.

Fine SAND wtih some silt, minor gravel; orange

brown. Dense, moist. Poorly graded. Gravel is fine to
medium, subangular, greywacke.

Pleistocene Alluvium / Colluvium and Fan Deposits
-10

SNC
100

217
718
8/10
N=33 |

SPT
100

Fine to medium SAND with some gravel, minor silt;
orange brown. Dense, moist. Poorly graded. Gravel
is fine to medium, subangular, greywacke.

Fine to medium SAND with some gravel, minor silt;
COMMENTS: 1. Hammer efficiency for the SPT hammer was 91.1%.

Hole Depth
30.2m

NZG D Iﬁle BH_150985 Rev.: A
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NZGD ID: BH_150985

General Log - 30/11/2020 8:16:25 AM - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BH2

SHEET: 4 OF 7

PROJECT: Aotea Quay

CO-ORDINATES:

5430323.40 mN

R.L. GROUND: 3.00m

DRILLED BY: Rodney
LOGGED BY: ANPO
CHECKED: TH

(NZTM2000) 1749504.16 mE .
JOB No.: 1008981.0010 RL.COLLAR: 3.30m START DATE: 01/10/2020
LOCATION: To the west of Aotea Quay bridge, DIRECTION: 90° DATUM: NzvD2016 FINISH DATE: 02/10/2020
north of railway lines. ANGLE FROM HORIZ - .| SURVEY: GIS\Web map
G OMHORIZ: ~ -90%| yiewer CONTRACTOR: ProDill
DESCRIPTION OF CORE ROCK DEFECTS
E 2 £ o | R
e @ =) o .
5 £ 5 |5|= =] ® £ gl
g S| 5 |28 2 |E El2|2|2E|S 2|38 |2
® | SOIL: Classification, colour, consistency / density, moisture, plasticity E S 23 ? 3 % £ |4 g2 |E Description S 3 |8
9 _ _ _ S| ¢ |s|g| F |T & E|8|&8 g 2| g |°
o ROCK: Weathering, colour, fabric, name, strength, cementation 14 ‘% g o "g (% R & Additional Observations T =
6 S
33233 | 8202533 a8
Olo
Z | o
512
47
8/9
12112
E18| |N=41r
&<
Fine to medium SAND with minor silt and gravel;
brown. Dense, moist. Poorly graded. Gravel is fine to
medium, angular to subangular, greywacke.
Fine SAND with minor silt and gravel; grey. Medium
dense, moist. Poorly graded. Gravel is fine to
medium, subangular, greywacke.
™,
2|
Core loss.
16.
Fine SAND with some gravel, minor silt; grey.
Medium dense, moist. Subhorizontal bedding. Poorly /6
graded. Gravel is fine to medium, subangular to )
2 | subrounded, greywacke. % | 2 <
8 =
(D
a
c
s
el
&
£
3
3
)
[$)
5
2 Olo
=2 Z | o
< o
[}
3
s
-5 Silty fine SAND with trace gravel; grey mottled r “‘3
A | brownish orange. Medium dense, moist.
Subhorizontal bedding. Poorly graded. Gravel is fine
to medium, subangular, greywacke.
2/4 18.30m: changes to light grey.
4/6
8/9
E | | N=27
Core loss.
Gravelly fine to coarse SAND with trace silt; grey.
Medium dense, moist. Gravel is fine to medium,
angular to subangular, greywacke. ©
Silty fine SAND with minor gravel; grey. Medium
dense, moist. Poorly graded. Gravel is fine to oleo
medium, angular to subangular, greywacke. zZl2
172
Core loss. 3/3
4/4
N=14 |

COMMENTS: 1. Hammer efficiency for the SPT hammer was 91.1%.

Hole Depth
30.2m

Installation

Core Box No

Box 4, 12.7-15.7m

Box 5, 15.7-18.8m

NZGD I BH_150985

Rev.: A



NZGD ID: BH_150985

General Log - 30/11/2020 8:16:25 AM - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BH2

SHEET: 5 OF 7

PROJECT: Aotea Quay

CO-ORDINATES:

5430323.40 mN

R.L. GROUND: 3.00m

DRILLED BY: Rodney
LOGGED BY: ANPO
CHECKED: TH

(NZTM2000) 1749504.16 mE RL COLLAR: 3.30
. L. . .oum
JOB No.: 1008981.0010 . START DATE: 01/10/2020
LOCATION: To the west of Aotea Quay bridge, DIRECTION: 90° DATUM: NzvD2016 .
. . . FINISH DATE: 02/10/2020
north of railway lines. ) .| SURVEY: GIS\Web map
ANGLE FROMHORIZ:  -90%| yigwer CONTRACTOR: ProDrill
DESCRIPTION OF CORE ROCK DEFECTS
[= 21 ¢ |ola
z H B |8 - S| = o
5 £| 5 |5|z _ =!8 £ s T 5 |2
< 3 & =12 2 E S| 3|92 2E | o 21212 % |5
o . ) ) : - = | 8 = = <c| 219 | 2 9 - 3 - g = |8
® | SOIL: Classification, colour, consistency / density, moisture, plasticity = 3 |8 3 | 3| § |2 °2 | Description 4 S | ® ] °
S S| e |glg| = |® & &|8 &85 zlz|°] 2|8
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation 14 ‘% o ] ‘© S g & Additional Observations E = - [&]
5 38 507
55255 |Bg0gsiz ggges gge
= L
oo
7]
SILT with some gravel, minor sand and clay; grey F
mottled orange brown and brown. Medium dense, |
moist. Moderately plastic, slow dilatancy. Gravel is
fine to coarse, angular, greywacke. Sand is fine. r
Olo [
Z |2
5|2 L
L 0,
Core loss. 113
3/3
g 21.
w

Silty fine SAND with some gravel; grey mottled dark
grey. Medium dense, moist. Poorly graded. Gravel is
fine to medium, angular to subangular, greywacke.

Silty fine SAND with some organic ma
mottled brown and black. Medium dense
Poorly graded. Organic material is fibrous
material.

Sandy SILT with some gravel; grey. Medium de
moist. Sand is fine to medium. Gravel is fine to
medium, angular, greywacke.

Pleistocene Alluvium / Colluvium and Fan Deposits

SILT with some sand and gravel; grey mottled
brownish orange. Medium dense, moist. Sand is fine
to coarse. Gravel is fine to medium, angular to
subrounded, greywacke.

Gravelly SILT with some sand; brownish grey.
Dense, moist. Gravel is fine to medium, subangular,
greywacke. Sand is fine to coarse.

113
33
4/5
F 8| |N=15
RS
Qo
Z | o
5=
3/5
7/8
112
58| |N=38
RS

T
21

24.07

24.5]

wp b 2T omg b
% g ¥ ox
wn g B Few glw

®

o

Ea 24.20m:changes to grey.

COMMENTS: 1. Hammer efficiency for the SPT hammer was 91.1%.

Hole Depth
30.2m

NZGD I BH_150985

Rev.: A



NZGD ID: BH_150985

General Log - 30/11/2020 8:16:25 AM - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BH2

SHEET: 6 OF 7

PROJECT: Aotea Quay

CO-ORDINATES:

5430323.40 mN

R.L. GROUND: 3.00m

DRILLED BY: Rodney
LOGGED BY: ANPO
CHECKED: TH

(NZTM2000) 1749504.16 mE .
JOB No.: 1008981.0010 RL. COLLAR: 3.30m START DATE: 01/10/2020
LOCATION: To the west of Aotea Quay bridge, DIRECTION: 90° DATUM: NzvD2016 FINISH DATE: 02/10/2020
north of railway lines. ANGLE FROM HORIZ - .| SURVEY: GIS\Web map
G OMHORIZ.:  -90°|jewer CONTRACTOR: ProDrill
DESCRIPTION OF CORE ROCK DEFECTS
E 2 s |o|&
z 5 k=) IS ~
5 £ 5 |5|= =] ® £ gl
g S| 5 |28 2 |E El2|2|2E|S 2| 8|2
® | SOIL: Classification, colour, consistency / density, moisture, plasticity E S 23 ? 3 % £ |4 g2 |E Description S 3 |8
] . . . S| & |g|z| £ | &| £|8|£%8 318
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation 14 ‘% g o ‘© % g & Additional Observations T =
8 5|8 °
33233 | 8202533 a8
Gravelly fine SAND with minor silt; brownish orange.
Dense, moist. Poorly graded. Gravel is fine to
medium, subangular, greywacke.
Olo
Z | o
R
2
2
&
o
E 312
2| Coreloss. 514 | %
< - 6/6
€ RN N=2
g &~
]
o
§ Fine to medium GRAVEL with some sand, minor silt; ¢ PC
5| brownish orange. Medium dense, moist. Poorly % |
j graded. Sand is fine to coarse. :
£,
2 Fg
B e
o %D
52,
LS 270l
h %O
52,
1=
%c:-
I =)
15/35 ey
. for e
Moderately weathered, dark grey with o 55mm :
ironstaining along defects, fine, SANDST N>=50 [
Moderately strong. Defects are closely spac Solid |
steeply inclined to very steeply inclined, ironstal
and clay veneer on some defect surfaces.
g8
[}
[=
o
o
2
?
8
K I
Core loss due to hole collapsing, core washed away. gl o M21/29
7] for L& 290
50mm | '
N>=50 [
Solid |
€lo r 295
~

COMMENTS: 1. Hammer efficiency for the SPT hammer was 91.1%.

Hole Depth
30.2m

Installation

Core Box No

Box 8, 24.3-27.4m

NZGD I BH_150985

Rev.: A



NZGD ID: BH_150985

BOREHOLE No.:

BOREHOLE LOG BH2

Tonkin +Tay|0 r DRILLED BY: Rodney

LOGGED BY: ANPO

PROJECT: Aotea Quay CO-ORDINATES: 5430323.40 MmN |R.L. GROUND: 3.00m .
(NZTM2000) 1749504.16 mE CHECKED: TH
JOB No.: 1008981.0010 RL. COLLAR: 3.30m START DATE: 01/10/2020
LOCATION: To the west of Aotea Quay bridge, DIRECTION: 90° DATUM: NzvD2016 FINISH DATE: 02/10/2020
north of railway lines. ) .| SURVEY: GIS\Web map ’
ANGLE FROMHORIZ.: ~ -90°| yjgwer CONTRACTOR: ProDrill
DESCRIPTION OF CORE o ROCK DEFECTS
- c < I
z = B 8 —~
5 21 g g% =% B gz 5 |2
z S| 5 |28 2 |E El2|2|2E|S 21812 3 |3
© | SOIL: Classification, colour, consistency / density, moisture, plasticity E 35 E’ § E : _‘g'. 'E_ T‘., % 2 Q\Q/ Description S 3 @ E e
9 _ _ _ g | & |l = | &|g(8|£% g glE|° 2 |8
6’ ROCK: Weathering, colour, fabric, name, strength, cementation [v4 £ o [G] ‘° o g & Additional Observations E = = o
8 3|3 ol ?
55255 |Bg0gsiz ggges gge
Solid cone SPT- no recovery. = 18/28
oo 50
« for
A5 ] 30.20m: backfilled with grout,
Ng;sjo t one PVC 50mm pipe was

installed for shear wave
velocity testing.

30.2m: END OF BOREHOLE

COMMENTS: 1. Hammer efficiency for the SPT hammer was 91.1%.

Hole Depth
30.2m

NZG D Iﬁle BH_150985 Rev.: A
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NZGD ID: BH_150985

CORE PHOTOS

Tonkin+Taylor

BOREHOLE No.: BH2

Hole Location: To the west of Aotea Quay
bridge, north of railway lines.

SHEET: 1 OF 5

PROJECT: Aotea Quay

LOCATION: Aotea Quay, Wellington

JOB No.: 1008981.0010

CO-ORDINATES:  5430323.40 mN
(NZTM2000) 1749504.16 mE

R.L.: 3.00m
DATUM: NZVvD2016

DRILL TYPE: Fraste

DRILL METHOD: SNC

HOLE STARTED: 01/10/2020

HOLE FINISHED: 02/10/2020

DRILLED BY: ProDrill

LOGGED BY: ANPO CHECKED: TH

0.00-6.55m

. e

. hoted Buay

TN

. o8 o
| | | oo ot

.....li.. R | st

wel 6 102020 — = e

200 00

0 o ST O v |

(,_SS_" - ‘Eg‘ ERET TonkinaTaylor

800 ———

General Log - 30/11/2020 8:16:25 AM - Produced with Core-GS by GeRoc

6.55-9.55m

NZGD ID: BH_150985




NZGD ID: BH_150985

Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: BH2

Hole Location: To the west of Aotea Quay
bridge, north of railway lines.

SHEET: 2 OF 5

PROJECT: Aotea Quay

LOCATION: Aotea Quay, Wellington

JOB No.: 1008981.0010

CO-ORDINATES:  5430323.40 mN
(NZTM2000) 1749504.16 mE

R.L.: 3.00m
DATUM: NZVvD2016

DRILL TYPE: Fraste

DRILL METHOD: SNC

HOLE STARTED: 01/10/2020

HOLE FINISHED: 02/10/2020

DRILLED BY: ProDrill

LOGGED BY: ANPO CHECKED: TH

.

9.55-12.65m

bt 7 7 w2l

| stre (3.7

General Log - 30/11/2020 8:16:25 AM - Produced with Core-GS by GeRoc

12.65-15.65m

NZGD ID: BH_150985




NZGD ID: BH_150985

BOREHOLE No.: BH2

Hole Location: To the west of Aotea Quay

CORE PHOTOS bridge, north of railway lines.

Ton ki n +T3Y|or SHEET: 3OF 5

PROJECT: Aotea Quay LOCATION: Aotea Quay, Wellington JOB No.: 1008981.0010
CO-ORDINATES: ~ 5430323.40 mN DRILL TYPE: Fraste HOLE STARTED: 01/10/2020
(NZTM2000) - 1749504.16 mE DRILL METHOD: SNG HOLE FINISHED: 02/10/2020
R.L.: 3.00m ’ DRILLED BY: ProDrill
DATUM: NZVD2016 LOGGED BY: ANPO CHECKED: TH

4 01 gy =
e

Il-.‘l‘.||l||||»’r|.
15.65-18.75m

—p

..T.u.l-...T'“.;l....T.Ll.lm-;-
18.75-21.30m

General Log - 30/11/2020 8:16:26 AM - Produced with Core-GS by GeRoc
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NZGD ID: BH_150985

Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: BH2

Hole Location: To the west of Aotea Quay
bridge, north of railway lines.

SHEET: 4 OF 5

PROJECT: Aotea Quay

LOCATION: Aotea Quay, Wellington

JOB No.: 1008981.0010

CO-ORDINATES:

5430323.40 mN

DRILL TYPE: Fraste

HOLE STARTED: 01/10/2020

General Log - 30/11/2020 8:16:26 AM - Produced with Core-GS by GeRoc

(NZTM2000) - 1749504.16 mE DRILL METHOD: SNG HOLE FINISHED: 02/10/2020
R.L.: 3.00m ’ DRILLED BY: ProDrill
DATUM: NZVD2016 LOGGED BY: ANPO CHECKED: TH
. - - . .
i ‘% iy
- ; by r
o A
Wors |
3

[ i
g &y
N
) W
E
4\3’
y = To— gl
— e . P s - E il
m‘l‘_‘_ao'q%lr OQI.Q e —— d
|
s DAD v J v (N3 1m;3| SRET TonkineTaylor
.. P ! i I___-_.i
e 6 10 2020  —
i i T . ...|...T’. |.._":w T
21.30-24.30m
[ VERTE
[ ™A .}“',\3
iy { é s
; . ‘
[ BT
O~ M b
& G 1

NZGD ID: BH_150985




NZGD ID: BH_150985

Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: BH2

Hole Location: To the west of Aotea Quay
bridge, north of railway lines.

SHEET: 5 OF 5

PROJECT: Aotea Quay

LOCATION: Aotea Quay, Wellington

JOB No.: 1008981.0010

CO-ORDINATES:  5430323.40 mN

(NZTM2000) 1749504.16 mE
R.L.: 3.00m
DATUM: NZVvD2016

DRILL TYPE: Fraste

DRILL METHOD: SNC

HOLE STARTED: 01/10/2020
HOLE FINISHED: 02/10/2020
DRILLED BY: ProDrill

LOGGED BY: ANPO CHECKED: TH

mm;lmJQSI.oo:o

RGN

Lot i)}

IIII11I|||1T,||-

Yo 27w

To g).‘qs‘ ARAT Tonkin+Taylor

s00 ]

General Log - 30/11/2020 8:16:26 AM - Produced with Core-GS by GeRoc

27.40-30.20m

NZGD ID: BH_150985




NZGD ID: BH_150987

BOREHOLE No.:

BOREHOLE LOG BH4

Tonkin +Tay|0r DRILLED BY: Chris

LOGGED BY: ANPO

PROJECT: Aotea Quay CO-ORDINATES: 5430425.00 mN | R.L. GROUND: 4.00m

COMMENTS: 1. Hammer efficiency for the SPT hammer was 82.7%. 2. No casing.

Hole Depth
5.35m

NZG D Iﬁle BH_150987 Rev.: A

(NZTM2000) 1749519.00 mE RL COLLAR: CHECKED: TH
JOB No.: 1008981.0010 e START DATE: 21/09/2020
LOCATION: Beneath the northern end of Aotea DIRECTION: 90° DATUM: NzvD2016 FINISH DATE: 21/09/2020
Quay bridge off ramp, north of the railway tracks. . .| SURVEY: GIS\Web map ’
ANGLE FROMHORIZ.:  -90°| jgwer CONTRACTOR: ProDill
DESCRIPTION OF CORE ROCK DEFECTS
E 2 s |o|&
% o) k=) 3| . > _ °
5 £ 5 |g|z _ £/ 8 E R g |5
) a‘?agggeéjgggﬁ 23|z & |%
® | SOIL: Classification, colour, consistency / density, moisture, plasticity E 35 2 § E 3 i -E_ - © 2 B Description S 5 |8 I Q
o S g |8l [ x 2| s |8| &5 g T |3 |9 2 |§
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation [v4 ‘% g [G] ‘° :.;' g & Additional Observations E = - o
e 4|38 :
55255 |Bg0gsiz ggges gge
Medium to coarse GRAVEL; dark brown. Dense,
= | moist. Poorly graded, subrounded, greywacke.
w
Concrete core. ‘@%
Core loss.
g8 F 05
L o
2 15
r 2.0
Solid cone SPT. 51«
6/18 |
Elo 16
%) for
50mm 7
N>=50 |
Core loss. Solid |
[}
§ r 2.57
5
Q
]
8 ]
5
L
2l
M~ 3.07
Moderately weathered, dark grey with orange :
ironstaining along defects, fine, SANDSTONE. 710 [ 3.5
Moderately strong. Defects are closely spaced, 13116 |
steeply inclined to very steeply inclined, ironstained 21
and clay veneer on some defect surfaces. 3g‘¥m ]
. Solid cone SPT. N>=50 [
8 - Solid | s
8 Moderately weathered, dark grey withorange | oo oo | [ L
z ironstaining along defects, fine, SANDSTONE. Fo 4.0
] Moderately strong. Defects are closely spaced,
g steeply inclined to very steeply inclined, ironstained
© and clay veneer on some defect surfaces. olo
2 Core loss. T|=
]
£ L L]
o 4.5
<
E
o -
g
5
g
©
8




NZGD ID: BH_150987

BOREHOLE No.:

BOREHOLE LOG BH4

Tonkin +Tay|0r DRILLED BY: Chris

LOGGED BY: ANPO

PROJECT: Aotea Qua CO-ORDINATES: 5430425.00 mN |R.L. GROUND: 4.00m
v (NZTM2000) 1749519.00 mE RL COLLAR: CHECKED: TH

JOB No.: 1008981.0010 PN START DATE: 21/09/2020
LOCATION: Beneath the northern end of Aotea DIRECTION: 90° DATUM: NzvD2016 FINISH DATE: 21/09/2020
Quay bridge off ramp, north of the railway tracks. ) .| SURVEY: GIS\Web map ’

ANGLE FROMHORIZ.: ~ -90°| yjgwer CONTRACTOR: ProDrill

DESCRIPTION OF CORE o ROCK DEFECTS

- c < I
£ HE-RHE 3
2 £ ¢ |5l - |- 2|8 o E Slel ) 5 |2
3 g 3 |2|2| £ |E Z|2|8|88 2 . g1 31 8 |8
® | SOIL: Classification, colour, consistency / density, moisture, plasticity = 3 E’ S 3 | 3| § - 52| Description 4 5 |8 ] @
9 . . . S| & |g|z| £ | &| £|8|£%8 T |5 |9 2 |8
6’ ROCK: Weathering, colour, fabric, name, strength, cementation o ‘% o (0] ‘° o g & Additional Observations E § = O
% o |8 [a} (7]

55255 |Bg0gsiz ggges gge

Solid cone SPT. 12117

°
é 17123 | 5.05m: backfilled with grout.
e g 10
] 2 for
% 50mm ]
K N>=50

5.35m: END OF BOREHOLE Solid |

< 8.0
F 8.5
Fo 9.0
L 054

COMMENTS: 1. Hammer efficiency for the SPT hammer was 82.7%. 2. No casing.

Hole Depth
5.35m

NZG D Iﬁle BH_150987 Rev.: A
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NZGD ID: BH_150987

BOREHOLE No.: BH4

Hole Location: Beneath the northern end of

C O RE P H OTOS Aotea Quay bridge off ramp, north of the railway
tracks.

Tonkin+Taylor
PROJECT: Aotea Quay LOCATION: Aotea Quay, Wellington JOB No.: 1008981.0010
CO-ORDINATES:  5430425.00 mN DRILL TYPE: Kioti 1 HOLE STARTED: 21/09/2020

(NZTM2000) 1749519.00 mE

R.L.: 4.00m
DATUM: NZVvD2016

HOLE FINISHED: 21/09/2020
DRILLED BY: ProDrill

LOGGED BY: ANPO CHECKED: TH

DRILL METHOD: SNC

General Log - 30/11/2020 8:17:17 AM - Produced with Core-GS by GeRoc

0.00-5.35m

NZGD ID: BH_150987




NZGD ID: BH_150986

BOREHOLE No.:
H SHEET: 1 OF 4
Tonkin+Taylor .
DRILLED BY: Rodney
LOGGED BY: ANPO
PROJECT: Aotea Qua CO-ORDINATES: 5430378.00mN | R.L. GROUND: 3.00m
Y (NZTM2000) 1749514.44 mE RL COLLAR: 3.30 CHECKED: TH
. L. : 3.30m
JOB No.: 1008981.0010 . START DATE: 28/09/2020
LOCATION: Near Hutt Road bus stop to the east of | DIRECTION: 90° DATUM: NzvD2016 .
) . FINISH DATE: 29/09/2020
Aotea Quay bridge. ) .| SURVEY: GIS\Web map
ANGLE FROMHORIZ.: ~ -90°| yjgwer CONTRACTOR: ProDrill
DESCRIPTION OF CORE ROCK DEFECTS
E 2 £ 3
Z 5 5 |8|2 . =1 o
2 5| 2 |25 o |2 2|8 E A 5 |2
< 3 & =12 2 E = 2| 2E | o 21212 % |5
o ) . ) ) : - = - | 8 = = <c| 219 | 2 9 - 3 - g = |8
© | SOIL: Classification, colour, consistency / density, moisture, plasticity > S 213 ] 2 B 5|2 52 | Description = g || ©
o ] g |alx = x o s |8 S5 o T |3 |9 2 |§
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation ,39_ Elo [CIR g g‘:’ & Additional Observations E = = 3
8 3|3 ol ?
55255 |Bg0gsiz ggges gge
Hydro-excavation.
L 0.5
2
>|° 1
I
L o
i : : e 1.5
Sandy fine to medium GRAVEL with minor silt; ¢
orange brown. Very loose, moist. Poorly graded, ];0 =N
angular to subangular, greywacke. Sand is fine to E o
coarse. o |® 1
Core loss.
Sandy fine to medium GRAVEL with minor silt; Fe 2,08 "
orange brown. Very loose, moist. Poorly graded, i Q“,
angular to subangular, greywacke. Sand is fine to = o
coarse. 7§'&,
>
e |
o =g
o e 2"
z|8 L asle2
=)
22,
158
52,
e |
C'-C-
i
Gravelly fine to coarse SAND with some silt; brown. 713 [o 3.0
Very dense, moist. Well graded. Gravel is fine to 18014 |
medium, angular, greywacke. Fls 22
= for
20mm ]
N>=50 [
Core loss.
2
§ Gravelly fine to coarse SAND with some silt; brown. F
8| Very dense, moist. Well graded. Gravel is fine to
S | medium, angular, greywacke.
5
&
s | E o
T |3 -4 § 9
8|2 H
8|5 °
S |3
£13
s
S8
& |2 L
s |2 10/11 £
= 17/20 | $
o = 13 2
E % s for r n ,O_
8 55mm |5
& N>=50 [ 12
= Core loss. |
3 - al
g COMMENTS: 1. Hammer efficiency for the SPT hammer was 91.1%.
% Hole Depth
8 17.1m

NZG D Iﬁb BH_150986 Rev.: A



NZGD ID: BH_150986

General Log - 30/11/2020 8:16:53 AM - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BH3

SHEET: 2 OF 4

DRILLED BY: Rodney
LOGGED BY: ANPO

PROJECT: Aotea Quay CO-ORDINATES: 5430378.00 mN |R.L. GROUND: 3.00m .
(NZTM2000) 1749514.44 mE RL COLLAR: 3.30 CHECKED: TH
. L. : 3.30m
JOB No.: 1008981.0010 . START DATE: 28/09/2020
LOCATION: Near Hutt Road bus stop to the east of | DIRECTION: 90° DATUM: NzvD2016 FINISH DATE: 29/09/2020
Aotea Quay bridge. ANGLE FROM HORIZ - 90° SURVEY: GIS\Web map ’
- B viewer CONTRACTOR: ProDrill
DESCRIPTION OF CORE ROCK DEFECTS
[= 21 ¢ |ola
E 5 5 (8| _ S| = o
3 £ s |2 -~ £/ 8 € |3 s |2
3 8| 5 (2|8 2 |E E| 2|2 2E | 332 £ |3
o ) . ) ) : - = - | 8 = = <c| 219 | 2 9 - 3 - g = |8
© | SOIL: Classification, colour, consistency / density, moisture, plasticity = S £ g g — - -5_ - °2 | Description = I} © I P
9 8 g |&|x = x gl e8| &% |9 T 39 2|5
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation 14 ‘% g o ‘© % g & Additional Observations E = - o
) ®|c °
53233 0202232 EEEER gge
Gravelly fine to coarse SAND with some silt; brown.
Very dense, moist. Well graded. Gravel is fine to [
medium, angular, greywacke. L
Fine to coarse SAND with some silt and gravel; L
brown mottled brownish orange. Very dense, moist. 5.30m: changes to brown
Well graded. Gravel is fine to medium, angular to r mottled light grey.
subangular, greywacke. o L
Z |38
» L
Core loss. r
L o
Fine to medium GRAVEL with some sand, minor silt; 8/1 " d
brown. Very dense, moist. Poorly graded, angular to - 131/§ N
subangular, greywacke. Sand is fine to coarse. & § for F o
75mm Pé
>=50 [ @l
Core loss. 65 >
Fine to medium GRAVEL with some sand, minor silt; é 4
brown. Very dense, moist. Poorly graded, angular to t o
subangular, greywacke. Sand is fine to coarse. ’IO?,
L o,
(st
[2] [ o 1l
= "
2 Py 700L%2
o » | =
a e
5 =
w r -
E 29
© r B
£ 59,
3 r .;
5 [ Corel
2 ore loss. L 7.5
(s}
E | Fine to medium GRAVEL with some sand, ilt; 123 | &5
3| brown. Very dense, moist. Poorly graded, ang Elo ] 1609 o
= L oo 15 o
i subangular, greywacke. Sand is fine to coarse. & |- for | =
§ 10mm | Pé
% Core loss. N>=50 7.91m: fines from core has
° o 8.07 been washed away leaving
o * .
Fine to medium GRAVEL with some sand, minor silt; F L=Tab gravel clasts
brown. Very dense, moist. Poorly graded, angular to | i C'o,
subangular, greywacke. Sand is fine to coarse. %o
55,
L %
O|lo o
Z|s o857 =
7] | 'P&.
Sandy fine to medium GRAVEL with trace silt; brown -E:.PC
mottled light brown. Very dense, dry. Poorly graded, [ 17,
angular to subangular, greywacke. Sand is fine to L %c:-
coarse. e
— 55,
Fo 9.0 ? D“.
1013 [ &) &
13/8 et
- 110 | —Qa-
E|x| |N=22 =
f &)
Core loss. r 9.57
Sandy fine to medium GRAVEL with trace silt; brown r &2 e
mottled light brown. Very dense, dry. Poorly graded, | =N
angular to subangular, greywacke. Sand is fine to e
coarse. r s b
Sandy fine to medium GRAVEL with minor silt; r C'-C:I
brown. Dense, moist. Poorly graded, angular to ‘f'q"::.

COMMENTS: 1. Hammer efficiency for the SPT hammer was 91.1%.

Hole Depth
17.1m

NZGD &5 BH_150986

Rev.: A



NZGD ID: BH_150986

BOREHOLE No.:

BH3

SHEET: 3 OF 4
DRILLED BY: Rodney

LOGGED BY: ANPO

BOREHOLE LOG

Tonkin+Taylor

PROJECT: Aotea Quay CO-ORDINATES: 5430378.00mN| R.L. GROUND: 3.00m .
(NZTM2000) 1749514.44 mE ] CHECKED: TH
JOB No.: 1008981.0010 RL. COLLAR: 3.30m START DATE: 28/09/2020
LOCATION: Near Hutt Road bus stop to the east of | DIRECTION: 90° DATUM: NzvD2016 FINISH DATE: 29/09/2020
Aotea Quay bridge. ANGLE FROM HORIZ - .| SURVEY: GIS\Web map ’
G OMHORIZ: ~ -90%| yiewer CONTRACTOR: ProDrill
DESCRIPTION OF CORE ROCK DEFECTS
= 2 £ |slz
% @ k=) g é — = _ o
2 HERHE - €| 8 £ g1 8le &
z S| & |2|8 2 |E E|lo|2| 2E | 81812 5 |8
© | SOIL: Classification, colour, consistency / density, moisture, plasticity E 5 E’ g E - _‘g_ 'E_ ._‘_, g g & Description S EJ 3 ,=‘E a
S| rRock: Weathering. colour. fabri N - S ,gg.nc [ M39§E88 N . %goga
o) OCK: Weathering, colour, fabric, name, strength, cementation ['4 |5 g o 8 % R & Additional Observations i [&]
& 720
55255 |Bg0gsiz ggges gge
Olo
Z | o
AR
6/9
10/9
- 718
& g | |N=34 [ 3
~
Core loss. i
&
Sandy fine to medium GRAVEL with minor silt;
brown. Dense, moist. Poorly graded, angular to
subangular, greywacke. Sand is fine to coarse.
Fine to medium GRAVEL with some sand, trace silt;
orange brown. Very stiff, moist. Poorly graded. Sand 2 .
is fine to coarse. @ fat
e
52,
=0
E] > <
8 ro 120122
A 52,
a pL =)
c o
8 %c:-
° ki 2!
g 38,
5 2.
E °g
38 12.51 Pé
= D
5 =
3 129,
< '9&.
o L=
] =
o ) -
° =) o
o < 13.03 P&.I
& S
2ls 2
(7 = o
Lo
58,
=N
r 13 = =
O
Silty fine to coarse GRAVEL with some sand; brown. Ox?c
Very dense, moist. Well graded, angular, greywacke. =
Sand is fine to coarse. T o
9/13 1
Fine to coarse GRAVEL with trace silt; brown. Very 1 -;f:-\fj'C £
8 dense, moist. Well graded, angular, greywacke. — 6/12 =N g
% o |g| |N=36 o 2
o 2 -~ Du
z F5 140188 {
3 = M
g Core loss. o 2
o L
£ Fine to coarse GRAVEL with trace silt; brown. Very 15a s
= dense, moist. Well graded, angular, greywacke. r I 5
& 55,
= roo14seo
: -
188
§ Silty fine to coarse GRAVEL with minor sand; brown. f&ﬁ:‘c
] Very dense, moist. Well graded, angular, greywacke. [ =y
£ Sand is fine to coarse. 2o
i SR,
S |COMMENTS: 1. Hammer efficiency for the SPT hammer was 91.1%. '
% Hole Depth
8 17.1m

NZG D Iﬁle BH_150986 Rev.: A



NZGD ID: BH_150986

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BH3

SHEET: 4 OF 4

DRILLED BY: Rodney
LOGGED BY: ANPO

16.10m: core disturbed
through drilling process.

PROJECT: Aotea Quay CO-ORDINATES: 5430378.00mN| R.L. GROUND: 3.00m .
(NZTM2000) 1749514.44 mE RL COLLAR: 3.30 CHECKED: TH
. L. . oUm
JOB No.: 1008981.0010 . START DATE: 28/09/2020
LOCATION: Near Hutt Road bus stop to the east of | DIRECTION: 90° DATUM: NzvD2016 .
: . FINISH DATE: 29/09/2020
Aotea Quay bridge. ANGLE FROM HORIZ - .| SURVEY: GIS\Web map
G OMHORIZ: ~ -90%| yiewer CONTRACTOR: ProDill
DESCRIPTION OF CORE ROCK DEFECTS
= 2 = =
Z K 5 |8|2 . > | _
2 £| s |8|2 - 7| 8 E £
2 S| 3 |=2|2] 2 |E S|2|%| k|5 g135 2
® | SOIL: Classification, colour, consistency / density, moisture, plasticity E S 23 ? 3 % £ |4 5o |8 Description S 3 |8
o] 9 g 3l [ o K s |9 I_‘L.E S | a o = |©
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation 14 ‘% o o ‘© <3 g & Additional Observations E =
55255 |Bg0gsiz ggges gge
9la
H Z| o
| zl2
Slighly weathered, grey with orange and white 16/22 |
between defects, fine SANDSTONE. Moderately S ZZéer [
strong. Defects are very closely spaced, steeply @ 40mm T
inclined to very steeply inclined, ironstained and clay N>=50 -
veneer on some defect surfaces. [ 15.50 - 15.70m: core disturbed
through drilling process.
15.75 - 15.80m: B, 20° dip, B20
°, PL, SM, N-VN, CN
2
<] 5.90 - 16.06m: core disturbed
E throusgh drilling process.
» | Unweathered, grey and greyish white, fine 16.05 - 16.15m:B, 80° dip, B 80
% | SANDSTONE. Moderately strong. Defects are very ols o |+ ST. SM, N-VN, white clay infil
° P~ x| <= 16.20 - 16.25m: B, 45° dip, B45
5 | closely spaced, steeply inclined to very steeply N A et
= ™ , ST, SM, N-VN, white clay infill.
inclined, clay veneer on few defect surfaces.
16.35-16.40m: B, 45° dip,B45
°, PL, SM, VN, white clay infill.
16.40 - 16.45m: B, 45° dip, B45
°, PL, SM, VN, white clay infill.

17.1m: END OF BOREHOLE

-15

18.07

19.07

-16

17.10m: backfilled with grout,
sand and gravel. One PVC 50
mm pipe with a response zone
between 1.5 - 4.7m bgl was
installed for groundwater
monitoring.

Installation

Core Box No

Box 5, 14.2-15.5m

Box 6, 15.5-17.1m

COMMENTS: 1. Hammer efficiency for the SPT hammer was 91.1%.

Hole Depth
17.1m

General Log - 30/11/2020 8:16:53 AM - Produced with Core-GS by GeRoc
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NZGD ID: BH_150986

Tonkin+Taylor

BOREHOLE No.: BH3

Hole Location: Near Hutt Road bus stop to the
east of Aotea Quay bridge.

CORE PHOTOS

SHEET: 1 OF 3

PROJECT: Aotea Quay

LOCATION: Aotea Quay, Wellington JOB No.: 1008981.0010

CO-ORDINATES:  5430378.00 mN

(NZTM2000) 1749514.44 mE
R.L.: 3.00m
DATUM: NZVD2016

HOLE STARTED: 28/09/2020
HOLE FINISHED: 29/09/2020
DRILLED BY: ProDrill
LOGGED BY: ANPO

DRILL TYPE: Fraste
DRILL METHOD: SNC
CHECKED: TH

¢
}
@7 O,
g 10

ff '3
3

-

(% 19 1

RO R
wm 30 09 2020

S L

e 10089810010 - A 2

I
s
)
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o, 13, 2o 15

or ‘ n-;l-— Dﬁ.o- T J&‘sﬂ ﬁﬁﬁnkln“hyrﬂr
2 S

reeine 1@QF981. 0010

B
w
qe
e
3

-V-268 13

Py

BH No:

BHO3
| 3009 12020

-III |- |-:-|.li|||||||!||.|,-

—— -him Quay =
B No: | L or 6 ‘ Dapth From: vlé‘33§ To 7Iq.|-ltﬁl‘dnklmﬁylor
 e— '

.|]T..'-II||I||

General Log - 30/11/2020 8:16:53 AM - Produced with Core-GS by GeRoc

4.84-7.91m

NZGD ID: BH_150986




NZGD ID: BH_150986

Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: BH3

Hole Location: Near Hutt Road bus stop to the
east of Aotea Quay bridge.

SHEET: 2 OF 3

PROJECT: Aotea Quay

LOCATION: Aotea Quay, Wellington JOB No.: 1008981.0010

CO-ORDINATES:  5430378.00 mN
(NZTM2000) 1749514.44 mE

R.L.: 3.00m
DATUM: NZVvD2016

DRILL TYPE: Fraste

DRILL METHOD: SNC

HOLE STARTED: 28/09/2020

HOLE FINISHED: 29/09/2020

DRILLED BY: ProDrill

LOGGED BY: ANPO CHECKED: TH

v BHO3

s 1 10 2020

. o8

General Log - 30/11/2020 8:16:54 AM - Produced with Core-GS by GeRoc
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11.05-14.15m
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NZGD ID: BH_150986




NZGD ID: BH_150986

Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: BH3

Hole Location: Near Hutt Road bus stop to the
east of Aotea Quay bridge.

SHEET: 3 OF 3

PROJECT: Aotea Quay

LOCATION: Aotea Quay, Wellington

JOB No.: 1008981.0010

CO-ORDINATES:
(NZTM2000)

R.L.:
DATUM:

5430378.00 mN
1749514.44 mE

3.00m
NZVvD2016

DRILL TYPE: Fraste

DRILL METHOD: SNC

HOLE STARTED: 28/09/2020
HOLE FINISHED: 29/09/2020
DRILLED BY: ProDrill

LOGGED BY: ANPO CHECKED: TH

SuiTcH cvea

.’Tajgﬂlb‘

e, 2503 "

T @ 152

=

‘. ". R

e

N y | |

14.15-15.47m

reecne . 1@0B9%1. 0010

S ATt s

General Log - 30/11/2020 8:16:54 AM - Produced with Core-GS by GeRoc
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15.47-17.10m

NZGD ID: BH_150986
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B 1 Beca
B TESTPITNe TP 2.15
L E TEST PIT LOG
Becq SHEET 1 of 1
PROJECT Wellington Station Entry Project 602 JOB NUMBER  3320677/240
SITE LOCATION Wellington Station Yard CLIENT ONTRACK
TESTPIT LOCATION Approx. 215 km from Wellington Station
COORDINATES N 704,158 m RL 1.81m
E 300928 m — DATUM:  Horizontal: Wellington Geodelic 1949, Vertical: Wellington 1953 (MSL)
. E
& : 3
| 8| e o 2
GEOLOGICAL LNIT | = g < : = SOIL DESCRIPTION =
El 4 o 2 ¥ i @ z
= = T = 2 il pr} i
£ SEAEAR AR AL g (o
- Bls|2]l3|8]|3 AR
e al 2 (C] o = O 9 & | tkPay | (kPay
Fill i rig',g. GM| D | L Loosely packed, ‘loose', brownfgrey silty sandy GRAVEL; dry. non
a 0 plastic, gravel supported. Gravel Moderalely slirong, MW-SW, grey,
i 4 0. %, | stained brown, fine gravel lo cobble size, well graded, subangular
?030 greywacke
i 1 f-p,‘- M Matrix a1 0.2 m Brown SILT, minor clay; moist, moderately plastic
k& e
n rio,p GM L Loosely packed, 'loose’, brownish grey s, RAVEL, some sill, wel
0 o) non plastic, matrix supported. Gravel ng, SW, grey, minor black
9 (coal?), medium to coarse, subrou subangular, greywacke  1x a
d e rusted 200 mm balt
| — 2o
G
| U am | W | F | Firm, yellowish brown, silt ERS, some clay
o moist, highly plastic (m, behaviour
% 0 Gravel and boulders: tained
(@] (‘ orange, coarse gr
it (0 8
ket
- 1]
"o GM | W | F sandy GRAVEL, wet, highly plastic
ol 0 g 3 behaviour. Gravel Moderately
'Qb 3 ! fine to medium, minor coarse
- k4] 8
0o
i k4
g O
1 | fze
3
4 o

- Some cobbles and boulders (max. dia. 300 mm). Strong, MVN-SW, grey

ained brown, subangular and angular greywacke

PILCON VANE No

1 E End of Tes! Pit 1 85m
g
24 )
18
)
a
DATE DRILLED: 2312108 EXCAVATION METHOD: Hitachi EX60 COMMENTS
Pit located al 2.25 m offsel west of NIMTL up
LOGGED BY Ju CONTRACTOR: HRS main. Tidal conditions - falling

BIL_TP P\332332067T\24D\TGE\TESTPITS GPJ BCHFMB2 GODT 25/3108

FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS SEE KEY SHEET !

¥¥0.0T dLl :dl d9ZN
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NZGD ID:

BH_150357

ENGEO

Expect Excellence

LOG OF BORING BHO1

Geotechnical Investigation

Client : TM Consultants

Core Diameter

126 Hutt Road
Kaiwharawhara, Wellington
15926.000.000

Date

Hole Depth
Drilling Method
Drilling Contractor

1 11/03/2019
:28.75m

: Rotosonic

: Griffiths Drilling

Hammer Efficiency
Logged By/Reviewed By
Latitude

Longitude

: 83 mm
:88.9 %
:CM/RC
:-41.260061
1 174.790204

Depth (m)
Material
Sample Type
USCS Symbol

DESCRIPTION

%1 og Symbol

SPT
N-Value

Water Level
Moisture
Consistency/
Density Index
Pocket Pen.
UCS (kPa)
Torvane Shear
(kPa)

Total Core
Recovery

Notes
(%)

5 7

CONCRETE.

(%]
)

¢

- o
(¢,

N

Gravelly coarse SAND; dark brown. Poorly
graded; gravel is medium to coarse, poorly
graded, angular.

CONCRETE.

Medium to coarse GRAVEL with trace sand; grey
mixed brown. Poorly graded, angular to
subangular; sand is coarse, poorly graded.

FILL

N

SwW
GW

N

w

w

Contains glass and cobbles of greywacke
sandstone.

1 NO RECOVERY.

NR

111111
N=4

Fine to coarse SAND with minor silt, minor gravel;

brown. Well graded; gravel is fine to medium,
poorly graded, angular to subangular.

Sandy fine to coarse GRAVEL; brown mixed dark
grey. Well graded, angular to rounded; sand is
fine to coarse, well graded. Contains red brick and
glass.

SwW

»

A

Gravelly fine to coarse SAND with minor silt; dal iy
grey speckled white. Well graded;
coarse, well graded, angular to s|

Contains organics and shell fragments.

o

GP
SwW

o

o

Medium to coarse GRAVEL; d . Poorly P
Q

is fine t A

2/3//4/413/14
N=15

d
o

oo .

) Mediun
K Dense
o 5/6//6/5/5/5
O N=21

o

graded, angular to .

Gravelly fine tq, se SAl
grey speckle ite. Well gra
coarse, well , angular to
Contains organi d shell fra

mi ilt; dark
ravelNs fine to
rounded.

nts.

2/1112/114/3
N=10

o

PT

MARGINAL MARINE DEPOSIT

Fibrous PEAT.

SP

N

N

GW

© ©

TIIII%IIIIUI’IIII?IIIImIIII?IIIILTIIII?IIIILTIIII?IIIILTIIII?IIIILTIIII?IIIIUI.IIIII?IIII.LTIIII?IIII.

©
COLLUVIUM

_\
¢ o
D P

Fine to medium SAND with some silt, minor
gravel; dark grey mottled brown speckled white.
Poorly graded; gravel is fine to medium, poorly
graded, subrounded. Contains organics and shell
| fragments.

NO RECOVERY.

Fine to coarse GRAVEL with some sand; dark
grey mixed grey. Well graded, subangular to
rounded; sand is fine to coarse, well graded.

8.50 m - Becomes brown mixed grey in colour.

6/9//5/4/12/3
N=14

Mediun
Dense

4/81/9/8/7/11
N=35

Dense

GEOSCIENCE MACHINE BORING 15926 - BH LOGS.GPJ NZ DATA TEMPLATE 2.GDT 3/26/19

NZGD ID:
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NZGD ID:

BH_150357

ENGEO

Expect Excellence

LOG OF BORING BHO1

GEOSCIENCE MACHINE BORING 15926 - BH LOGS.GPJ NZ DATA TEMPLATE 2.GDT 3/26/19

NZGD ID:

Geotechnical Investigation Client : TM Consultants Core Diameter : 83 mm
126 Hutt Road Date : 11/03/2019 Hammer Efficiency : 88.9 %
. . Hole Depth : 28.75 m Logged By/Reviewed By : CM / RC
KaIWh?gagvégaégngggmgton Drilling Method : Rotosonic Latitude : -41.260061
' : Drilling Contractor : Griffiths Drilling Longitude : 174.790204
2| 8 _ = >3 . |3
z I% 3 8 % ‘Z’é SPT 5|6 Total Core
Elslgl o DESCRIPTION E 12| 5[82] nvaue |52 _| Recowey | Notes
S | 3|2 N | 52|06 ~ 8~
5|55 9 > 2|58 S ’
[a)] = || D 3 ; = |00 [sig ) =SS 25 50 75
] GW | Fine to coarse GRAVEL with some sand; dark ° 49111771718
- grey mixed grey. Well graded, subangular to .' N=33
11.64 rounded; sand is fine to coarse, well graded. o b
7 10.95 m - Becomes with trace sand. .
- L]
1 1.SE 11.40 m - Becomes brown mixed dark grey in 'o Dense
- colour. .
; )
12'65 12.00 m - Becomes with some sand. - 10/5/8/8
— DS N=31
- IA -
12.57 SW | Gravelly fine to coarse SAND with minor silt; grey. Lee?.?
] Well graded; gravel is fine to coarse, well graded, [2.2+2|
- subangular to rounded. 26%%0 "
139 e
E 13.20 m - Becomes dark grey. :ZZ"°
13.5 % e
] oy 517//7/6/2/2
- o N=17
14.61 &
14.SE GP } Medium to coarse GRAVEL; dark grey. Well
- GW |.graded, angular to subrounded.
15.6- 9/10//50 for 50
1 mm
N GP N=50+
= Fine to coarse GRAVEL; dark
15'55 g GW angular to subrounded
12 Sandy fine to cog
16.6- 6' Well graded, a
10 cobbles.
16.5 16/10//50 for 35
4 mm | |
] N=50+
. Very
17.67 Dense
17.5
1 8.65 18/12//13/37 for
_ 70 mm
] N=50+
18.57
E 18.70 m - Becomes brown mixed dark grey.
19.07
] )
] .
19.57 .
] ) 5/10//11/10/9/8
. N=38
20.67 SW | Gravelly fine to coarse SAND with minor silt;
] brown mixed dark grey. Well graded; gravel is fine Dense
- to medium, poorly graded, subangular to rounded.
20.57 Contains cobbles.
546
BH_150357




NZGD ID:

GEOSCIENCE MACHINE BORING 15926 - BH LOGS.GPJ NZ DATA TEMPLATE 2.GDT 3/26/19

NZGD ID:

BH_150357

ENGEO

Expect Excellence

LOG OF BORING BHO1

Geotechnical Investigation Client : TM Consultants Core Diameter : 83 mm
126 Hutt Road Date : 11/03/2019 Hammer Efficiency : 88.9 %
. . Hole Depth : 28.75 m L d By/Revi dBy : CM/RC
Kaiwharawhara, We”mgton DriIIin(;illeteI:)od : Rotosonic ooseaH eVIT_v:::tudz :-41.260061
15926.000.000 Drilling Contractor : Griffiths Drilling Longitude : 174.790204
gl 8 - =] |=3 . |8
- S E 3 % § 2 sPT nqcf =& Total Core
= |s|e 8 DESCRIPTION (% - %’ 22| Nvale |5 3 % R Re?;)\;ery Notes
=2 < El g > |8 2 g g é 3lsd
[a)] = || D 3 ; = |00 o> Ig = 25 50 75
] GP | Medium to coarse GRAVEL with trace sand; o~ (}— ediunt 4/616/5/4/2
- brown mixed grey. Poorly graded, angular to S G q D N=17
7 D ense
21.5] W y subrounded.
Is Sandy fine to coarse GRAVEL with trace silt;
12 brown mixed dark grey. Well graded, angular to
22.61 5 subrounded; sand is fine to coarse, well graded.
14 Very
09 £] 8 Dense
o .
: [ ]
23.6] A
] GW | Completely weathered Greywacke SANDSTONE
m recovered as sandy fine to coarse GRAVEL;
23.5] brown mixed grey. Well graded, subangular to
] rounded; sand is coarse, poorly graded.
24 6 Highly weathered, weak, reddish brown 50 for 5 mm
T Greywacke SANDSTONE. Highly fractured joints N=50+ !
] are very closely spaced, planar and rough.
24,5
25.6] w
12
10
1=
255 &
1=z
4 <
J o
26.67 W
11X
10
1<
26.57 E Moderately we
- W Fractured joi
] % and rough. %
27.67 /
] VAR
27.57 E JU{T_E{
: SR
28.07
: el
28.55 )
End of Hole Depth: 28.75 m
Termination: Target depth
BH_150357
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NZGD ID:

GEOSCIENCE MACHINE BORING 15926 - BH LOGS.GPJ NZ DATA TEMPLATE 2.GDT 3/26/19

NZGD ID:

BH_150358

ENGEO LOG OF BORING BH02

Expect Excellence

Geotechnical Investigation Client : TM Consultants Core Diameter : 83 mm
126 Hutt Road Date : 13/03/2019 Hammer Efficiency : 88.9 %
. . Hole Depth : 30.5m Logged By/Reviewed By : CM / RC
Kaiwharawhara, Wellington - pth - . gged Byifeviewed =Y
15926.000.000 Drilling Method : Rotosonic Latitude : -41.260019
' : Drilling Contractor : Griffiths Drilling Longitude : 174.791046
o| © —_x @

g € 5 | T &3 c |2
g5 DESCRIPTION 2 15le|8E| sor |22 | Recown | notes
Z g % %) (%" [ é g "E N-Value | @ =3 % - (%)
AR o |$|%|2¢ 28|58
[a)] = || D 3 ; = |00 [sig ) =SS 25 50 7

] JET VACUUM.
05
J 0 NR -
1.0
15 ] SW | Gravelly fine to coarse SAND with some silt;
- brown. Well graded; gravel is fine to medium,
2.0— poorly graded, angular to subangular.
25 E - 2.40 m - Becomes light brown in colour.
g™
3.0 . . .
] GW | Sandy fine to coarse GRAVEL, light brown mixed 4121212111
- grey. Well graded, angular to subrounded; sand is N=6
3.5 fine to coarse, well graded.
] GW | Fine to coarse GRAVEL with some sand; dark
4.0— grey. Well graded, angular to rounded; sand is \
] medium to coarse, poorly graded.
4.5 ;.
] 6/3//4/3/4/2 ‘ ‘ ‘
. N=13
5.0 g Mediunt
7 GW | Sandy fine to coarg : i wn mixed ©°8 8 Dense
55 grey. Well gradedya . sand is ."
~ A fine to coarsg L)
] N
6.04 X
1% CRL) 41211/3/3/3
10 @ N=10
1a -
6.5 7 W '} PT | Fibrous PEAT. T :
Jw SW | Fine to coarse SAND with some gravel, some silt; |2o20%0"
7.0 5 dgrk grey speckled white. Well graded; gravel is BOOC
. fine to medium, poorly graded, subangular to IO
1= rounded. Contains shell fragments and organics. [+e7e:¢|
75 ] <_(| BTN Loose
i 4 7.50 m - Becomes minor gravel. ov00rol 31/1/1/2/2
19 R0 N=5
8.0 o
1= R
] PT p Fibrous PEAT. ST -
8.5 1 SW | Fine to coarse SAND with some silt, minor gravel; [2cc 2
] dark grey speckled white. Well graded; gravel is e20%eld
] fine to medium, poorly graded, subangular to So%0te
9.0— rounded. Contains shell fragments and organics. 2.2 .
] RN 2/2/12/3/3/5
] ov00rol Vediump  N=13
9.5 7 BTN Dense|
10.61 el
195
BH_150358




NZGD ID:

BH_150358

ENGEO

Expect Excellence

LOG OF BORING BHO02

GEOSCIENCE MACHINE BORING 15926 - BH LOGS.GPJ NZ DATA TEMPLATE 2.GDT 3/26/19

NZGD ID:

Geotechnical Investigation Client : TM Consultants Core Diameter : 83 mm
126 Hutt Road Date : 13/03/2019 Hammer Efficiency : 88.9 %
Kaiwharawhara Wellington Hole Depth : 30.5m Logged By/Reviewed By : CM / RC
15926 00’0 000 Drilling Method : Rotosonic Latitude : -41.260019
' : Drilling Contractor : Griffiths Drilling Longitude : 174.791046
ol I O R N . |8
— S g s |¢ ? § - 5|6 Total Core
Elgle @ DESCRIPTION E |2(2|22] \Value %& ) Recg/)very Notes
£ = | al »n 17 | 2|e= - =5 -
= 2E 8 o |5|3|L8 za1ig| "
Q| =|n|l D —IEEOO [sig ) =SS 25 50 75
] GW | Sandy fine to coarse GRAVEL; dark grey mixed ~ [® 5/4//3/3/5/7
- grey. Well graded; angular to subrounded; sand is {* N=18
11.64 fine to coarse, well graded.
7 10.95 m - Becomes some sand and contains 9
- cobbles.
11.57
12.61
12.5]
13.61
13.5]
] 3141717/9/14
— N=37
14.07
14.5]
15.61
] 6/3//2/6/5/5
Is N=18
16.50 >
. % Mediun
413 Dense
16.00 5
. @)
16.57 9/9/114/17/19
- for 50 mm
] N=50+
17.67
. Very
_ Dense
17'55 17.50 m - Becomes grey mixed brown.
18.61
] 7/8//9/9/10/13
18.5]
19.61
19.SE Dense
] 7[12/110/11/10/12
20.6
20.5
546
BH_150358




NZGD ID:

BH_150358

ENGEO

Expect Excellence

LOG OF BORING BHO02

GEOSCIENCE MACHINE BORING 15926 - BH LOGS.GPJ NZ DATA TEMPLATE 2.GDT 3/26/19

NZGD ID:

Geotechnical Investigation Client : TM Consultants Core Diameter : 83 mm
126 Hutt Road Date : 13/03/2019 Hammer Efficiency : 88.9 %
Kaiwharawhara Wellington Hole Depth : 30.5m Logged By/Reviewed By : CM / RC
15926 00’0 000 Drilling Method : Rotosonic Latitude : -41.260019
' : Drilling Contractor : Griffiths Drilling Longitude : 174.791046
o| © - X s
g € 5 | T &3 c |2
g5 DESCRIPTION 2 1g|e|8E| som 12E]3 | Reooen | na
Z g % %) (%" f é E 2| N-Value @ =3 % (%) otes
AEIEE o |8|2|28 88|58
[a)] = || D 3 ; = |00 [sig ) =SS 25 50 7
] GW W 5190/9/7/7/8
- .' " N=31
I [
21.5] GP | Medium to coarse GRAVEL; dark grey. Poorly e~ 5 Dense
] GW graded, angular to subrounded.
29 61 Sandy fine to coarse GRAVEL; dark grey mixed
A grey. Well graded; angular to subrounded; sand is NR
- fine to coarse, well graded. B
22 51 i NO RECOVERY.
12 V| SM [ silty fine to medium SAND; light grey. Poorly
1= graded.
23.61 3
4 4
] 0
—4 0O
23.5]
24.65 GW | Sandy fine to coarse GRAVEL; brown. Well 16/19//24/25/1
- graded, angular to subrounded; sand is fine to for 5 mm
7 coarse, well graded. N=50+
24.57
25.67 SW | Completely weathered SANDSTONE recovered
- as gravelly fine to coarse SAND; da S
] graded; gravel is fine to mediu
25.57 subangular to subrounded. S0 for 70 mm
] Moderately weathered, wea
- SANDSTONE. Fractured joint
26.67 spaced, planar and rough.
26.51 GW | Completely we
] as sandy finé L\ /]
14 graded, angula %
27.97 9 coarse, well grade
18 L
1a
1z
27.57 %
i ||
4 X
28.07 2
1 LN )]
4>
28.57 g %
] Moderately weathered, weak, dark grey h
29 61 GW | SANDSTONE. Fractured joints are moderately I
] spaced, planar and rough. YENE
] Completely weathered SANDSTONE recovered ‘]FI;.:TL'I"Z
29 5 as sandy fine to coarse GRAVEL; dark grey. Well | {\ }
7 graded, angular to subangular; sand is fine to HAL
= coarse, well graded. T
30.6- L (3
E 115
2N r: /:I—_C.
R End of Hole Depth: 30.5 m
Termination: Target depth
BH_150358




NZGD ID: TP_101991

TOMKIN & TAYLOR LT,

EXCAVATION HO: Tl

EXCAVATION LOG
seer | o |
PROJECT: OMRACI  SuBsTATIONS LOCATION:  ICATWHARALHARA JoBNO: TLdle
CO-ORDINATES: =97 EXPOSURETYPE:  TEsT PIT HOLESTARTED: 27~ - 7¥
See RG. 2.4 . .
EQUIPMENT: T HOLEFINISHED: 2 9. - 7-0F
AL: OPERATOR; MRS LOGGEDBY: (2},
DATUM: EXGAVATION DIMENSIONS: 2, 2vad , Unl, Trts CHECKEDBY:
EXCAVATION AND TESTS ENGINEERING DESCRIPTION GEOLOGICAL
= = £
2 _g| 8 %5. SOIL NAME, PLASTICITY OR Wz g§ g = ORIGIN TYPE, -
E swpesTess | S E| B |ES PARTICLE SIZE GHARAGTERISTICS, COLOUR, A5 E% Egg MINERAL COMPOSITION, | £
& % E l g (87 SECONDARY AND MINOR COMPONENTS g§ g2 GEE|  DETECTS, STRUCTURE
123 |& o 5% | englB
an 1= SILT, Qrown, Top Soi | ] _- §j
(ﬂ‘ < s. 14| - FILC. I
i 03 s e " A S PR
i 4% ovaveL. Oack browen. Mediim, (RL(M;MG ) i
{ — 0o GIO ﬂff_i;"l D . -
3 s b _ s 2 L N
de ., GRrAvEL. Grey Medryr 7 ]
o |G| ceesc angulac g /0 :
A 5 bA 7 |
o )
| o —
< 1o 1. [ GRAVEL. Cight eran
Y 1A e fiediiem Aige . M “3" 1
e w| arevel. Grey? ) il
] 2 b I galer ‘ M mﬂ/ '
{? 6 G Hinws il
4 7 |l ] )
E ; G ", v Fl -
47 @ an Hf =]
b 9 ¢l
1% -
l -~ 2 -
¥ 7 2= Refuse] i
SKETCH
M
i = - o of
e * *z |
[+ =] o o=
_‘ﬂ Q [#] 9 J.F
1 'Za ¢ °l a Yol /
{ - = 7
[} ) —repe—"]
e
\ = ¥ o .
y 2 I N B / e
= K o o _‘—'/
. (WEST FACE

NzZGD ID: TP_101991



NZGD ID: TP_101991

#*°"s TP1 Test pit locations
©SC1  Scala penetrometer Test

DRAWN G- | otft

DRAFTING CHECRED | ned” [ 2alan ONTRACK SUBSTATIONS

GOFLE:  Figures.ppt Geotechnical Investigations

Tonkin & Taylor SCALES (AT M SIZE)
&nﬁmrﬂe:hlltnglmhg{;nnsulm As shown
Welinglon
OMamilon ~ OChristchureh 0 Duredin PROJECT Ho. FIG. Na, . _ WKai R
DU T D 84616 Figure 2.2 — Kaiwharawhara Site

NzZGD ID: TP_101991
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Appendix C —r, *~rical Investigations: Thorndon Quay

F Be‘ a Preliminary Geotechnical Appraisal Report | 3324273-1482920099-718 | 20/04/2021 | 16
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References

C.1 Previous Geotechnical Investigations in Proximity to Thorndon Quay.

NZGD ID Consultant Location Depth (m)
BH_88550 Tonkin & 2013 33 Lambton Machine 25.50
Taylor Ltd Quay Borehole
BH_88552 Aurecon 2014 33 Lambton Machine 10.67
Quay Borehole
BH_88788 Tonkin & 2013 33 Lambton Machine 25.45
Taylor Ltd Quay Borehole
BH_72662 Connell 1996 Wellington Machine 18.00
Wagner Ltd Railway Station Borehole
BH_131204 Beca Ltd 1986 Thorndon Quay | Machine 28.30
and Featherston | borehole
St Intersection
BH_72654 ENGEO Ltd 2015 Wellington achine 24.42
Railway Stati Borehole
CPT_130607 Beca Ltd 1997 PT 4.80
BH_131205 Beca Ltd 1986 23.00
Borehole
CPT_156073 McMillian 2020 CPT 5.39
Drilling
BH_136415 ENGEO Ltd 2018 Machine 20.00
Borehole
HA01-02 ENGEO 1 Thorndon Hand Auger 0.45
ay
BH_107036 Beca Ltd Wellington Borehole 8.45
Station Entry
TP_107039 Beca Wellington Test Pit 2.00
Station Entry
TP_107040 Beca Ltd Wellington Test Pit 1.80
Station Entry
HA_106180 Tonkin & 2000 2 Tinakori Road | Hand Auger 1.35
Taylor Ltd

Preliminary Geotechnical Appraisal Report | 3324273-1482920099-718 | 20/04/2021 | 17



NZGD ID: BH_88550

TONKIN & TAYLOR LTD

BOREHOLE No:BH2

Hole Location: To the south od

BOREHOLE LOG Rutherford House

SHEET 1 OF 6

PROJECT: 33 LAMBTON QUAY GROUND INVESTIGATIONS LOCATION: 33 LAMBTON QUAY JOB No: 85725

CO-ORDINATES: 5990433 mN DRILL TYPE: WD-SD100 HELIPORT HOLE STARTED: 31/8/13
2659017 mE _ HOLE FINISHED: 1/9/13
DRILL METHOD: Sonic
RL: approx. 3.0m DRILLED BY: WEBSTER DRILLING
DATUM: NZMG, MSL DRILL FLUID: N/A LOGGED BY: EBB CHECKED: NCP

GEOLOGICAL ENGINEERING DESCRIPTION

GEOLOGICAL UNIT, SOIL DESCRIPTION
GENERIC NAME,
ORIGIN,

MINERAL COMPOSITION.

IVE

Soil type, minor components, plasticity or
particle size, colour.

ROCK DESCRIPTION

TESTS

NVEATHERING
STRENGTH/DENSITY

CLASSIFICATION
SHEAR STRENGTH
(kPa)
COMPRE:!
STRENGTH
(MPa)

DEFECT SPACING
(mm)

Substance: Rock type, particle size, colour,
minor components.

oo Defects: Type, inclination, thickness,
8§ roughness, filling.

Asphalt

CORE RECOVERY (%)
CLASSIFICATION SYMBOL

FLUID LOSS
WATER
METHOD
CASING
SAMPLES

R.L. (m)
DEPTH (m)
GRAPHIC LOG
MOISTURE
CONDITION

10

25

50

100

200

2

5

- 20

I 50

- 100
250
50
250

PAVEMENT

RECLAMATION
FILL

GRAVEL with some sand; brown. Moist,
poorly graded. Gravel is medium to coarse
grained with some cobbles.

0.5

Silty, sandy GRAVEL; brown. Loose, i
moist, well graded. Gravel is fine to coarse
grained, angular to sub-angular. Sand is fine

to medium grained.

I g

67

Core loss.

.L»)
=)
I T T O A A I A B

57
HFC
(98]
)

w
9
et
wn

N=12

MARINE DEPOSITS M | MD SAND with some shell fragments and thin
layers of brown organic silt; dark grey.
Medium dense, wet. Sand is fine to

\medium. grained
Organic SILT; dark brown and light grey.
Moist. Low plasticity. Wood/fibrous. PI=12, 4.0

M | MD \LL=45, WC=32.3%, FC=92.36% '

M [ MD GRAVEL,; dark to light brown. Medium

dense, poorly graded. Gravel is fine to

edium grained.

SAND with some shell fragments and thin

M N layers of brown organic silt; dark grey.
Medium dense, wet. Sand is fine to

V) himedium. grai1'1ed :

\Sayey organic SILT with traces of

73
SPT

N=11

PLEISTOCENE
ALLUVIUM N>50

89
SPT

ood/fibrous; dark brown matrix.

Gravelly SAND; blue. Very dense, moist,
poorly graded. Sand is fine to coarse

R
III“"HT‘I—T—HI‘I—I—'—-H‘HII

'l W NN NN

T+T DATATEMPLATE.GDT ebb

Log Scale 1:25 BORELOG 85725_BHI1-BH3.GPJ 16-Dec-2013

NZGD ID: BH_88550



NZGD ID: BH_88550

TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No:BH2

Hole Location: To the south od
Rutherford House

SHEET 2 OF 6
PROJECT: 33 LAMBTON QUAY GROUND INVESTIGATIONS LOCATION: 33 LAMBTON QUAY JOB No: 85725
CO-ORDINATES: 5990433 mN DRILL TYPE: WD-SD100 HELIPORT HOLE STARTED: 31/8/13
2659017 mE _ HOLE FINISHED: 1/9/13
DRILL METHOD: Sonic
R.L. approx. 3.0m DRILLED BY: WEBSTER DRILLING
DATUM: NZMG, MSL DRILL FLUID: N/A LOGGED BY: EBB CHECKED: NCP
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, . 2 z N o SOIL DESCRIPTION
GENERIC NAME, . 8 5 g 2 ,J_: o Soil type, minor components, plasticity or
ORIGIN, g % £ |z Es| %8s § z particle size, colour.
MINERAL COMPOSITION. E TESTS 3 E 2 3 2 S = £ ROCK DESCRIPTION
2 o | 8| 7|EE g 3 o
% 8 . 9 S wz|z S T o g Substance: Rock type, particle size, colour,
S (3 I £ Q T K E|® minor components.
NIAHEIE il z|E| 2 |Eslza ) T
5 : 4 E 4 5 j E é g g = &J g . ool oss Defects: Type,h\ncllnalf!v‘:r_n. thickness,
Z|2(8|2|3 5| a o 3 |28|5a 2B 0JBSA | BASS rougnness, fing.
PLEISTOCENE N=49 . 1= 0. M [ D grained, angular. Gravel is completely to
ALLUVIUM aY moderately weathered, weak to extremely
oo & —o Q weak, angular to sub-angular greywacke.
™ la . )zobc Silty GRAVEL with some sand. Dense, ]
1% moist, poorly graded. Sand is fine to coarse -
Nz grained. Gravel is completely to i
N=39 55478 moderately weathered, weak to extremely  5.5—
i weak, angular to sub-angular greywacke. 1
= Sand is fine to coarse. /—-
S 5 \SILT with some wood fibers; grey. I
. ravelly SAND. Sand is fine to coarse
ained. Dense. Gravel is completely to
6.0 moderately weathered, weak to extremely 6.0
: weak, angular to sub-angular greywacke. )
SILT; grey. Medium to high plasticity. ]
6.5
PEAT; dark brown. i
i M St SILT becoming sandier with depth; grey. ]
7] Sand is fine grained. PI=7, LL=35, 7]
. WC=30.4%, FC=95.5% -
- 7.5
Y ]
q % ]
o | O X -
== 80— * 8.0
X
Ix ]
- x —4
X
% ]
- X —4
- X —4
- X —4
X
N=23 8.5 PN M | Vst Gravelly SILT with minor sand. Very stiff, =~
X % moist. Sand is fine to coarse grained. Gravel 7]
- | E i DZ‘ is completely to moderately weathered, i
Qla e -
17} £4 weak to extremely weak, angular to
M \sub-angular greywacke. ,7:
SILT; grey. ]
9.0—_
2 ]
B M Silty GRAVEL with minor sand; grey. ]
5 Moist, well graded. Gravel is completely to ]
E o moderately weathered, weak to extremely .
= o _ .
< S E weak, angular to sub-angular greywacke. 95 .
(=9
2 —4
& ]
= ]
< -
s
g ]
a —
o ]
& ]
Log Scale 1:25 BORELOG 85725 _BH1-BH3.GPJ 16-Dec-2013

NZGD ID: BH_88550



NZGD ID: BH_88550
TONKIN & TAYLOR LTD
BOREHOLE LOG

BOREHOLE No:BH2

Hole Location: To the south od
Rutherford House

SHEET 3 OF 6
PROJECT: 33 LAMBTON QUAY GROUND INVESTIGATIONS LOCATION: 33 LAMBTON QUAY JOB No: 85725
CO-ORDINATES: 5990433 mN DRILL TYPE: WD-SD100 HELIPORT HOLE STARTED: 31/8/13
2659017 mE _ HOLE FINISHED: 1/9/13
DRILL METHOD: Sonic
R.L. approx. 3.0m DRILLED BY: WEBSTER DRILLING
DATUM: NZMG, MSL DRILL FLUID: N/A LOGGED BY: EBB CHECKED: NCP
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, . g z o SOIL DESCRIPTION
¥ w =z
GENERIC NAME, . 8 5 g 2 ,J_: o Soil type, minor components, plasticity or
ORIGIN, g % £ |z Es| %8s § z particle size, colour.
= o
MINERAL COMPOSITION. E st z } % z e H&J s E E | rockbESCRIPTION
4 9} = = ow e
% 8 . 9 S wz|z < % o w Substance: Rock type, particle size, colour,
o Wl a %) E o = x O |k 5 n o minor components.
Sl Z|o|Q 21 ' I I z |PE|25
% u'_J I&J E % % j E % g 1%} g I&J g ) ool oss Defects: Type, \rmclinaliqn. thickness,
z|£(8]¢¥]|3 5| a & 3 |28k 3 2B 0JBSA | BASS roughmess, flling
PLEISTOCENE N>50 -rébxé Silty GRAVEL with minor sand; grey. -
ALLUVIUM T Moist, well graded. Gravel is completely to 7]
~ E —o Q moderately weathered, weak to extremely .
7] . Yé" weak, angular to sub-angular greywacke. 7
o .
10‘5—7.’:@. 10.5-
1o, ]
— >a —
o Q .
o |0 ] ]
S 11.0— 11.0
GRAVEL; bluish grey. Gravel is medium to i
coarse grained. 7]
Silty GRAVEL with minor sand; grey. Very} L
dense, moist, well graded. Gravel is ]
o completely to moderately weathered, weak i
i to extremely weak, angular to sub-angular ]
greywacke. Thin beds (100mm thick) of silt i
throughout. ]
12.0
X SILT with minor sand and traces of wood —
I fibres. Sand is fine to medium grained. Low 7]
4% plasticity. i
o X _
S > 12.54
1..x ]
— X, . .. . -
_ﬁb . M | VD Silty GRAVEL with minor sand; grey. Very i
3 0_‘50 Q dense, moist, well graded. Gravel is 13 0_‘
N>50 . T e X completely to moderately weathered, weak "~ ]
7] );)0 = to extremely weak, angular to sub-angular 7]
s % é greywacke. i
= 7 — 0)(‘c —
. X M SILT with some gravels and traces of wood -
T % fibres; grey. Gravel is fine to medium ]
13.5— 5 grained. Low plasticity. 13.5—
g ]
37 M S PEAT; dark brown. b
I « M SILT with trace shell fragments; grey. J
T x ]
< |0 T « .
== 14.09% 14.0—
—~X -
4 x ]
2 I ]
0| — X —
5 ] ]
5 S, ]
: 7 X 14 5 N
. N>50 . 14.57 X M | Vst SILT with minor sand becoming gravelly
E Ix . with'depth; grey. Very Stiff. Sand is fine to 7]
> o by I X medium grained. B
> 7] C %
< A .
E H : < X. :
& 1545 o ]
Log Scale 1:25 BORELOG 85725 _BH1-BH3.GPJ 16-Dec-2013
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NZGD ID: BH_88550

T+T DATATEMPLATE.GDT ebb

TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No:BH2

Hole Location: To the south od
Rutherford House

SHEET 4 OF 6

PROJECT: 33 LAMBTON QUAY GROUND INVESTIGATIONS

LOCATION: 33 LAMBTON QUAY

JOB No: 85725

CO-ORDINATES: 5990433 mN

DRILL TYPE: WD-SD100 HELIPORT HOLE STARTED: 31/8/13

2659017 mE _ HOLE FINISHED: 1/9/13
DRILL METHOD: Sonic
R.L. approx. 3.0m DRILLED BY: WEBSTER DRILLING
DATUM: NZMG, MSL DRILL FLUID: N/A LOGGED BY: EBB CHECKED: NCP
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, . 2 z N o SOIL DESCRIPTION
GENERIC NAME, . % ; g = .J_: g Soil type, minor components, plasticity or
ORIGIN, S s £ |z E'._é 5|3 oz [3¢ particle size, colour.
MINERAL COMPOSITION. > i |a & |z 3
g TESTS o § 7 E § g < $ % B §=| RockDESCRIPTION
1] 8 . 9 < wz|z < % o b Substance: Rock type, particle size, colour,
;4 Wl a %) E o E x O 5 5 n o minor components.
Zlzl%le]e =l T I | a2 |RElza .
SIEIE ':I_: 5 % -~ E % %] 0wz I&J %] oo Defects: Type, \ncllnalpn. thickness,
SHEHEE HER AR rovghves, g
PLEISTOCENE _@0)6.: M | VD Silty GRAVEL with minor sand; grey. Very B
ALLUVIUM av Q dense, moist, well graded. Gravel is 7]
—o. X completely to moderately weathered, weak .
7 )ZD by to extremely weak, angular to sub-angular 7
—x é greywacke. ]
10 % ]
o |0 _)bﬁ N i
== 155498 15.5—
g = ]
To. ]
— >a —
o Q .
N>50 . 16.0— SAND; grey. Very dense, moist. R
Silty GRAVEL with minor sand; grey. Very .
2 E dense becoming medium desne, moist, well N
v graded. Gravel is completely to moderately n
. weathered, weak to extremely weak, angular ]
to sub-angular greywacke. Becoming i
16.57 medium dense with depth. 16.5—
o |0 ]
= 17.0798 ] 17.0
<4 @ .
b R Oxc .
e m
T4 ]
X0 4 .
17.53% & 17.5]
=23 e ﬂx;? =~
To.g N
£ 7 1
S| 0 .
. ﬂQ .
gl ]
] )‘00 ; ]
18.07 N M SILT; bluish grey. Low plasticity. R
Ix ]
I b
T 1
X
|2 1 1
— 1Q &5
= 18.57x y - becoming mottled greenish bluish grey. "~~~ ]
Ix ]
_)( x —4
X M SILT with minor gravel; bluish dark grey. i
T Di Gravel is fine grained. ]
_Ix 190
N=39 19.0 —+ % - becoming very dense; greenish grey. L
TR NGravel is fine grained.
5 E T x - bluish dark grey. Well graded gravels.
4% M Sandy SILT; greenish grey. Low plasticity. ]
T i NSand is fine grained.
19.5 ;f’xc Silty GRAVEL with minor sand; grey. 19.54
T Q Moist, well graded. Gravel is completely to ]
X0 = moderately weathered, weak to extremely —
122, weak, angular to sub-angular greywacke. J
1° % .
] 0& —4
=|2 178 ]
== 20 1Rg L ]
Log Scale 1:25 BORELOG 85725 _BH1-BH3.GPJ 16-Dec-2013

NZGD ID: BH_88550



NZGD ID: BH_88550

TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No:BH2

Hole Location: To the south od
Rutherford House

SHEET 5 OF 6
PROJECT: 33 LAMBTON QUAY GROUND INVESTIGATIONS LOCATION: 33 LAMBTON QUAY JOB No: 85725
CO-ORDINATES: 5990433 mN DRILL TYPE: WD-SD100 HELIPORT HOLE STARTED: 31/8/13
2659017 mE _ HOLE FINISHED: 1/9/13
DRILL METHOD: Sonic
R.L. approx. 3.0m DRILLED BY: WEBSTER DRILLING
DATUM: NZMG, MSL DRILL FLUID: N/A LOGGED BY: EBB CHECKED: NCP
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, 2 T o SOIL DESCRIPTION
GENERIC NAME 3 z 2 g z
3 . g % E = .J_: 2 Soil type, minor components, plasticity or
ORIGIN, 2 5 : E E 5 2 g E % = particle size, colour.
MINERAL COMPOSITION. E TESTS z s (2z|2%|t H,EJ 2 | 58| RrockDESCRIPTION
> o e | >7|ac 3 512 e
1] 8 . 9 S wz|z 5 T o w Substance: Rock type, particle size, colour,
;4 Wl a %) E o = x O 5El? o minor components.
AEEE sl =z |Z| 2 |ReElza o
5 : 4 E 4 % j E &( g g % &J g . ool oss Defects: 'I;ype,hmhna}:v‘:;i?‘. thickness,
£|£]8[2]|3 $| & B | 5| o |28|h o288 8858|888 oughness, filing.
PLEISTOCENE HEPRA ]
ALLUVIUM e N
1.4 ]
xo'd ]
Hig ~ M Clayey SILT; bluish grey. Sand is fine to a
Ix coarse grained. High plasticity. ]
3 2057 — : 265
T - becoming dark grey with some gravels.
Ix M NSoft. Gravel is fine to medium grained.
® E Ix x SlIL'{; {glreenish grey. Very stiff, moist. Low .
- 1 x asticity. :
X
Ix N
21.0—, ¢ 21.0-
X ]
o ]
S 21.5
Sandy SILT; brown. Sand is fine grained. i
Medium plasticity. ]
Sandy, silty GRAVEL with minor sand; -
grey. Very dense, moist, well graded. 22 0
Gravel is completely to moderately -
weathered, weak to extremely weak, angular ]
“ to sub-angular greywacke. i
el —
GRAVEL with minor silt and sand; bluish i
L grey. Very dense. ]
m 22.5
_ 2 g - becoming grey. Gravel is angular, ]
e 0 cemented. 7]
.09 -
- B, . -4
23045 4 23.0-
T4 ]
124 ]
o7 -
s .
_:0. O ]
1. ’
23,50 235
N>50 . X o M St SILT with minor sand; grey. Hard, moist. ]
% - ]
= .
|y 37 M PEAT, brown. Stiff, moist. Wood fibres. ]
. X N M H SILT with minor sand; grey. Stiff, moist. ]
X Low plasticity. ]
24.0—y = 24.0—
q % N
- X -
= X
S I 3
= 1 ox ]
[a) X
O J % ]
[sa]
: g Q < s
= T M Silty GRAVEL with minor sand; grey. ]
E Moist, well graded. Gravel is completely to 7]
& moderately weathered, weak to extremely m
£ weak, angular to sub-angular greywacke. 7
(=) .
o ]
& ]
Log Scale 1:25 BORELOG 85725 _BH1-BH3.GPJ 16-Dec-2013

NZGD ID: BH_88550



NZGD ID: BH_88550

TONKIN & TAYLOR LTD BOREHOLE No:BH2

Hole Location: To the south od

BOREHOLE LOG Rutherford House

SHEET 6 OF 6
PROJECT: 33 LAMBTON QUAY GROUND INVESTIGATIONS LOCATION: 33 LAMBTON QUAY JOB No: 85725
CO-ORDINATES: 5990433 mN DRILL TYPE: WD-SD100 HELIPORT HOLE STARTED: 31/8/13
2659017 mE , HOLE FINISHED: 1/9/13
DRILL METHOD: Sonic
R.L.: approx. 3.0m DRILLED BY: WEBSTER DRILLING
DATUM: NZMG, MSL DRILL FLUID: N/A LOGGED BY: EBB CHECKED: NCP
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, B 2 z N o SOIL DESCRIPTION
GENERIC NAME, _ g E g = £ g Soil type, minor components, plasticity or
ORIGIN, 2 % E > H'._é s| 425 |5 particle size, colour.
= o
MINERAL COMPOSITION. E rests z } % z| 2% g s E E | RocK DESCRIPTION
1] 8 . § : Wz % : é 8 @ b Substance: Rock type, particle size, colour,
8 I o) [ E %) E x 9 5 E o o minor components.
alf|w|2]2 | & £ |Z| 3 |25|z3 B
SleE|l|F|a % ‘_'" 5 < g 0z H:J g oo Defects: Type, |m||na1p_n. thickness,
z|£(8]¢¥]|3 5| a & 3 |28|53 9ﬁ8§§—m$§§§ 888 roughness, filing.
PLEISTOCENE N=>50 D m
ALLUVIUM mY) ]
e g
A T Refusal. 3
25.5— End of borehole (target depth reached 25.5—
7] 25.5m). Standpipe installed. ]
26.0- 26.0-
265
27.0- 27.0
27.5- 27.54
28.0-] 28.0
28.5-] 28.5-]
29.0 29,0
2 ] N
B - —
= i ]
[a)
< ] ]
[sa]
> i
5 29.5+ 29.5—
(=}
2 - -
5| 4 ]
= i ]
< . _
=
g i ]
(=) - .
o i i
s 30 ] .
Log Scale 1:25 BORELOG 85725 _BH1-BH3.GPJ 16-Dec-2013

NZGD ID: BH_88550



NZGD ID: BH_88552

NZGD |

‘au recon Client:  Victoria University of Wellington B H 1 4| -0 1

Level 1, 102 Customhouse Guay Project: Rutherford House
OX . -
Wellngion 6140 Location: 23 Lambton Quay, Wellington
Tobisaddraonee Project Reference: 240174 Sheet 1 of 3
BOREHOLE INFORMATION CO-ORDINATES: N/A Date Started: 22/04/2014 Logged by:  AGM & AP
Drilling Method: Triple tube Easting: 1748996.8m Date Completed: 23/04/2014 Input by: A. Putra
Diameter Core: HQ (63.5mm) Northing: 5428751.5m Inclination: Vertical, 90° Checked by: D. Molnar
Contractor: Webster Drilling Limited Ground Level: -7m Orientation: N/A°® Verified by:  D. Molnar
O
T ~Elo| B8 2 2 B
© | —~ ° = ==
S EEg 28 5 8 |gge|e 5e Stratigraphy 2
BITISlE|l €% Material Description = = Ole|lx|la| @& Defect Description =
£z g o I3 °>", g 2 g O|0|Jg S o Dip recorded as maximum inclination ‘g
"d_.)' o 3 9N E S Té w | wo of feature from horizontal. =
= O] ) c 2,2 a9
= - £2258¢
Om: CONCRETE. TTTTTTomFILL?
= RN
L ) RN
| Approximately 3cm of dark brown concrete layer at the bottom 100
o |- : RN
- (Water proofing layer?). R
r [EEE
[ L [EEE
NJ 0.5m: Fine to coarse GRAVEL; brown. Medium dense, dry to 511 RN
— o GO moist; subangular. Fines washed away during drilling? Minor gf R
= o plastic fragments. 4/
5 r OQ ew 4 (N
-+ q N=21 RERR
| S i
™
(= 1 .
~J 1m: Fine to coarse GRAVEL; brown. Medium dense, moist; 141/ [T
- o 60 subangular. Fines washed away during drilling? RN
Y = o b RN
5| 2 Qq 4 R
B RN
a
= 0 RN
=] |- ] 0 0
DRAN 1.5m: Sandy fine to coarse GRAVEL with minor silt; bluish grey. ||| |15mALLUVIUM
— QBQ Dense, moist; subangular to angular; sand, fine to coarse; R
- L o D intermixed with rare wood fragments. L
o U i
R b QO RN
| il
=] |2z : 0
b 2m: PUSH TUBE (2m to 2.35m). | 1050825 FETT
T — < Description: Silty fine to coarse GRAVE kPa RN
a L [x subrounded to subangular. | 100 RN
o 3 XX 2.15m: SILT with some sand; b ML [EEE
— % plasticity; sand, fine. RN
3 IR
~J 2.5m: Sandy fine tg 32%/// R
Bl [ | B0 | Ve on| zetr | o8 i
= b 25mm [EEE
1 L = N=80+ | RN
= | 0 [EEE
s LT
X 3m: SILT with some s3 7 grey. 'Very stiff, moist; 221/ z PETTH 5oy arTeRsERG LIMITS, MOISTURE
- S non-plastic; gravel, fine t0 , subrounded to angular; sand, g; I'L1TT | CONTENT, FINES CONTENT SAMPLE
. M fine to medium:; intermixed ace of organics. 5/ R
o B x Atterberg Limits: ML 5 71 [EEE
oAl « x LL =19, PI ="Non-plastic' N=24 RN
X WC: 22.6% RN
[ x FC: 44% RN
= L L 0 |
x 3.5m: PUSH TUBE. ['1'1''|'| 3.5m: TRIAXIAL TEST, ATTERBERG
5 = S Description from lab technician: SILT with minor to some clay and ||| ]] |LMITS MOISTURE CONTENT, FINES
z X some sand, minor organics, very stiff, grey mixed with dark brown, | MH 100 RN CONTENT SAMPLE
[ X high plasticity. RN
1 — TRIAXIAL TEST ] -
. Atterberg Limits: (3.5m-3.58m) 0 LI
[ LL =68, PI=30 [EEE
[ . WC: 48.9% (N L1101
" x FC: 86% 71 I
[ X 4m: SILT; grey. 'Very stiff, moist; low plasticity. 4/ RN
X
& s/ x wl 2 LI
— e N =26 LI
L X [EEE
= . . 0 A
4.5m: SILT; brownish grey. 'Hard', moist; low to moderate Al 20 ['1'111| 4.5m: MOISTURE CONTENT SAMPLE
. = plasticity. ML ;‘61; R
o | WC: 20.0% 1 10tor 100 [
4.67m: Grades to: Silty fine to medium SAND with some gravel; sw| 30mm RN
- brownish grey. Very dense, moist; gravel, fine to medium, N =50+ RN
L subrounded to subangular; intermixed with trace of organics. R
= 5 (Logged after MC test, top and bottom are unknown) : 0 Ll
Water Level Readings mbgl
REMARKS: (1) 23/04/2014 at 3.40m (AM)
1. Refer to site location plan for borehole locations. (2) 24/04/2014 at 2.20m (PM)

2. Coordinates are approximated from Google Earth converted into NZTM Projection, RL is taken from architect's drawing 'P0.50B-A, exact RL: -0.706m.
3. Logged in general accordance to NZGS Guidelines for Field Description of Soil and Rock (2005).

4. Soil strength/consistency description in "inverted commas" are inferred from SPT blow count and logging diagnostics.

5. Dashed line shows inferred boundary.

6. Method legend: CC (Concrete Core), SPT (Standard Penetration Test), W (Wash Drilling), PUSH (Push Tube Sample).

D Log Scale 1:25

A lhab Testskegend: LL=Liquid Limit, PI=Plasticity Index, WC=Water Content, FC=Fines Content passing 0.075mm test sieve.

DH_0000Z

Database File: 240174 BH LOGS_VER2.GPJ Library file: AURECON LIBRARY 2011-06-03(1).GLB Template File: AURECON DH LOG V3.0 Date Generated: 4/06/2014



NZGD ID: BH_88552

NZGD |

‘au recon Client:  Victoria University of Wellington B H 1 4| -0 1

Level 1, 102 Customhouse Guay Project: Rutherford House
0X . =
Wellngion 6140 Location: 23 Lambton Quay, Wellington
Tebssiairzons Project Reference: 240174 Sheet 2 of 3
BOREHOLE INFORMATION CO-ORDINATES: N/A Date Started: 22/04/2014 Logged by: AGM & AP
Drilling Method: Triple tube Easting: 1748996.8m Date Completed: 23/04/2014 Input by: A. Putra
Diameter Core: HQ (63.5mm) Northing: 5428751.5m Inclination: Vertical, 90° Checked by: D. Molnar
Contractor: Webster Drilling Limited Ground Level: -7m Orientation: N/A°® Verified by:  D. Molnar
O
L —_ 2o % 2 -
O | ~ ° = P N R o .
S|EElgl 28 2 8 (g2 g5 Stratigraphy 2
BlI3lE ElS |5 Material Description s 0L 10|x|x g5 B8 Defect Description =
= | € > < = [CRNS) o Q Dip recorded as maximum inclination |
% o ] @ g ] § %) ZF|o|x Lo of feature from horizontal. g
C ©. 2 oo
= - £28389¢
5m: Silty fine to medium SAND with some gravel; brownish grey. 21 9 TTTTT]5m: ALLUVIUM
- Very dense, moist; gravel, fine to coarse, subangular to angular; 191/ ; [ ||| ||MOISTURE CONTENT SAMPLE
by L intermixed with trace of organics. SP | 20for 82 BERR
5| WC: 19.2% Ssmsna FITTT
e =50+
[T
r RN
L RN
= | 0 NERR
[T
r [T
-4 5.75m: Sandy SILT; grey. 'Hard', moist; non-plastic; sand, fine; ML 71 RERE
= interbedded with rare, sub-horizontal organic SILT layers (<30mm, [ gp 263// BERR
51 [ x dark brown). ML] 21 for AR
— '\t 5.83m: Grades to: fine to medium SAND with some silt; grey. cw| 30m RN
AR Very dense, moist. N = 5 L
[ 5.91m: Grades to: SILT; greyish brown. 'Hard', moist; low to IR
- moderate plasticity. ‘
= AN 5.96m: Grades to: Sandy fine to medium GRAVEL; bluish grey. 0 T
\Very dense, moist; subrounded to subangular; sand, fine to coarse. RN
= [T
L i [T
I Ql\)?; 6.5m: Sandy fine to coarse GRAVEL; grey. Very dense, moist; ow NERE
*n — q(\‘)q subrounded to subangular; sand, fine to coarse. R
- (RN
1 [T
B RN
= . 0 LT
— [T
L RN
B R
B 7.25m: Gravelly fine SAND; g z } } } } } 7.25m: MOISTURE CONTENT SAMPLE
coarse, subrounded to subangul
o WC: 22.5% PEET
% — 7.45m: Grades to: Fi 84 FETT
Intermixed with tra RN
B [T
— L (Logged aftel NERE
1 RN
z 0 (RN
s LT
T 8m: Silty fine SAND; g ense, moist. ot 2 F T g MoISTURE CONTENT SAMPLE
= WC: 28.7% - } } } } }
- L 71
a9 L | 10 89 [EEE
— 8.25m: Grades to SILT; grey. 'Very stiff, moist; low to moderate N =29 NERE
plasticity. ML L1
L (Logged after MC test, top and bottom are unknown) T } } } } }
B r 0 [T
- [T
=l ™ 8.75m: Fine to coarse GRAVEL with some sand; grey. Very ow 50 for PP
» o (\0 dense, moist; subangular to angular; sand, fine to medium. K‘Q’gr& P
r B RN
Lo RN
L [T
[T
ol 0 LT
— [T
L RN
RN
™ 9.5m: Fine to coarse GRAVEL with some sand; grey. Very dense, | gy 6/l [T
— = oo moist; subangular to angular; sand, fine to medium. — 15(;/ R
% L 5 9.62m: Grades to: Sandy SILT; grey. 'Hard', moist; non-plastic; 31 for & RN
Al A i " . ML
X . sand, fine; intermixed with rare organics. 15mm RN
— T = N=80+ ) — LT
> L 0 RN
10 LIl
Water Level Readings mbgl
REMARKS: (1) 23/04/2014 at 3.40m (AM)
1. Refer to site location plan for borehole locations. (2) 24/04/2014 at 2.20m (PM)

2. Coordinates are approximated from Google Earth converted into NZTM Projection, RL is taken from architect's drawing 'P0.50B-A, exact RL: -0.706m.
3. Logged in general accordance to NZGS Guidelines for Field Description of Soil and Rock (2005).

4. Soil strength/consistency description in "inverted commas" are inferred from SPT blow count and logging diagnostics.

5. Dashed line shows inferred boundary.

6. Method legend: CC (Concrete Core), SPT (Standard Penetration Test), W (Wash Drilling), PUSH (Push Tube Sample).

D Log Scale 1:25

A lhab Testskegend: LL=Liquid Limit, PI=Plasticity Index, WC=Water Content, FC=Fines Content passing 0.075mm test sieve.

DH_0000Z

Database File: 240174 BH LOGS_VER2.GPJ Library file: AURECON LIBRARY 2011-06-03(1).GLB Template File: AURECON DH LOG V3.0 Date Generated: 4/06/2014



NZGD ID: BH_88552

Database File: 240174 BH LOGS_VER2.GPJ Library file: AURECON LIBRARY 2011-06-03(1).GLB Template File: AURECON DH LOG V3.0 Date Generated: 4/06/2014

L]
aurecon Client:  Victoria University of Wellington B H 1 4| -0 1
Level 1,102 Customhouse iy Project: Rutherford House
OX . -
Welington 6140 Location: 23 Lambton Quay, Wellington
Yol fo4 4472 0589 Project Reference: 240174
el e om J : Sheet 3 of 3
BOREHOLE INFORMATION CO-ORDINATES: N/A Date Started: 22/04/2014 Logged by:  AGM & AP
Drilling Method: Triple tube Easting: 1748996.8m Date Completed: 23/04/2014 Input by: A. Putra
Diameter Core: HQ (63.5mm) Northing: 5428751.5m Inclination: Vertical, 90° Checked by: D. Molnar
Contractor: Webster Drilling Limited Ground Level: -7m Orientation: N/A°® Verified by:  D. Molnar
O
g2l _lgl.l 8% 3| £ 5
— =} I alalzl o )
QlEISIL 218 B 8 g|g|ge ge Stratigraphy 2
BlI3lE ElS |5 Material Description s 0L 10|x|x g5 B8 Defect Description =
= < > £ = [CRRS] = Q Dip recorded as maximum inclination 0
% o ] @ g ] § %) ZF|o|x Lo of feature from horizontal. g
c 2,2 9o
= - £2258¢
TTTTT]10m: ALLUVIUM
= F 0 RN
L RN
My x 10.25m: SILT; bluish grey. 'Hard', moist; low to moderate i PETE
x plasticity; intermixed with rare organics. 6/ LI
o x w6 AR
18/
R . L 20fr & T
. 10.5m: Grades to: Sandy SILT; grey. 'Hard', moist; non-plastic; ML | 45mm RN
+ oI sand, fine. Gw| N=50+ U
— 10.57m: Grades to: Sandy fine to medium GRAVEL with some
silt; grey. Very dense, moist; subrounded to subangular; sand, fine
to medium.
End of Borehole at 10.67m (Target Depth)
Water Level Readings mbgl
REMARKS: (1) 23/04/2014 at 3.40m (AM)
| 1. Refer to site location plan for borehole locations. (2) 24/04/2014 at 2.20m (PM)
| 2. Coordinates are approximated from Google Earth converted into NZTM Projection, RL is taken from architect's drawing 'P0.50B-A, exact RL: -0.706m.
| 3.Logged in general accordance to NZGS Guidelines for Field Description of Soil and Rock (2005).
®| 4. Soil strength/consistency description in "inverted commas" are inferred from SPT blow count and logging diagnostics.
@ | 5. Dashed line shows inferred boundary.
§’ 6. Method legend: CC (Concrete Core), SPT (Standard Penetration Test), W (Wash Drilling), PUSH (Push Tube Sample).
A lhab Testskegend: LL=Liquid Limit, PI=Plasticity Index, WC=Water Content, FC=Fines Content passing 0.075mm test sieve.
NZGD ID-B- 88552



NZGD ID: BH_88788

TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No:BH1

House
SHEET 1 OF 6

Hole Location: Carpark adjacent to
eastern side of Rutherford

PROJECT: 33 LAMBTON QUAY GROUND INVESTIGATIONS LOCATION: 33 LAMBTON QUAY JOB No: 85725
CO-ORDINATES: 5990484 mN DRILL TYPE: WD-SD100 HELIPORT HOLE STARTED: 21/9/13
2659045 mE _ HOLE FINISHED: 21/9/13
DRILL METHOD: Sonic
R.L.: approx. 3.6m DRILLED BY: WEBSTER DRILLING
DATUM: NZMG, MSL DRILL FLUID: N/A LOGGED BY: DTG CHECKED: NCP
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, o 2 £ w © SOIL DESCRIPTION
G : [e] o 9] = ; . -
O:\‘;’:‘{C NAME, g % E t E - % 5 g é - ?;[lt itg;zes,i Zn:ngglgzrponems. plasticity or
= o
MINERAL COMPOSITION. E et . z ; % z g =z g = 5 £ 1 Rrock pEscRIPTION
g é . 9 g Wz % g % 8 ? h Substance: Rock type, particle size, colour,
8 Lo o @ _ E o g 4 E 5 g 7} o minor components.
% & I&J % % g 5 E § % Z g é % o ool os2 Defects: Type, inclinati_o_n, thickness,
HHEEE 32 & |8 3 |28]5 3|oetfonsttsREE rovgress i,
RECLAMATION VEABYD) ASPHALT A
FILL ] ] Sandy, silty FILL with concrete and steel. ]
0.5 0.5
CONCRETE ]
&) ]
< i
o : 1.0 1.0
1= B Sandy, silty fine to coarse GRAVEL with E
7 trace brick; brown. Loose to medium dense, 7]
— moist to wet, poorly graded. Sand is fine to -
medium grained. Gravel is slightly to 7]
moderately weathered, sub-angular i
15 greywacke. 1.5
2.0 Layer of dense GRAVEL 207
©|E ] 3
2.5 2.5
_le ] ]
S|% 3.0 3.0
@ ] ]
N=6 . 3.5—_ 3.5—_
= ] ]
R . ]
N=12 4.0 4.0
3 |5 E E
&= n | ]
a
Q ] ]
m
e i i
2 N=16 4.5+ 4.5
Z[ PLEISTOCENE NP W_| VD ]
) =~ .99 ]
| ALLUVIUM S|E Jag h
v 3
é :%'c ]
= —0. 1
z 5% -
Log Scale 1:25 BORELOG 85725_BH1-BH3.GPJ 16-Dec-2013

NZGD ID: BH_88788
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NZGD ID: BH_88788

TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No:BH1

House
SHEET 2 OF 6

Hole Location: Carpark adjacent to
eastern side of Rutherford

PROJECT: 33 LAMBTON QUAY GROUND INVESTIGATIONS LOCATION: 33 LAMBTON QUAY JOB No: 85725
CO-ORDINATES: 5990484 mN DRILL TYPE: WD-SD100 HELIPORT HOLE STARTED: 21/9/13
2659045 mE& _ HOLE FINISHED: 21/9/13
DRILL METHOD: Sonic
R.L.: approx. 3.6m DRILLED BY: WEBSTER DRILLING
DATUM: NZMG, MSL DRILL FLUID: N/A LOGGED BY: DTG CHECKED: NCP
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, . 2 r N 9 SOIL DESCRIPTION
GENERIC NAME, . é ; % % s g Soil type, minor components, plasticity or
ORIGIN, 2 5 : E .n_: E & % g % = particle size, colour.
MINERAL CoMPOSITION E TESTS © ) } % g é = § E s E €] RockDESCRIPTION
(7] Q . S : z % : % 8 ] Substance:  Rock type, particle size, colour,
1) o o w o a ¢
] o« & 8 o @ _ E % T & E 5 T ” minor components.
% u’_J I&J .:I_: % § é E ’-Z(L % Z g é % o ool os2 Defects: Type, inclinali_o_n. thickness,
2 é 8 % 5 % n_c! u % 3 g 8 53 Qﬂaeﬁﬂ,‘,ﬁ‘aeﬂ g888 roughness, filling.
PLEISTOCENE N=T% . 2 Silty fine to coarse GRAVEL with minor ]
ALLUVIUM sand; light bluish grey. Medium dense to 7]
s|E dense, wet, poorly graded. Sand is fine to E
= |»a medium grained. Gravel is completely to 7]
moderately weathered, weak to extremely _
weak, angular to sub-angular greywacke. 7]
N=16 5.5—_
= ]
R 3
af | .
S | oo -
v© |5 .
Sandy, silty fine to coarse GRAVEL; light ]
bluish grey. Very dense, wet, poorly graded. 7]
o |E Sand is fine to medium grained. Gravel is .
7 completely to moderately weathered, weak .
to extremely weak, angular to sub-angular i
greywacke. Becoming medium dense with 7]
—X depth. 7.0
s i
.0 s m
1. i
=N o O —
e} — .p' = —
X, « W St Organic SILT; brownish grey. Stiff, wet, -
Ix medium plasticity. Organic material is ]
7.5_‘;’ N wood/fibrous. 7.5
I« i
x % W St SILT with minor organics and trace sand,; B
W light brownish grey. Stiff, wet, low N
- x plasticity. Sand is fine grained. B
By i
= E Ix ]
215 8.0 * 8.0—
7 T M B
x 3
_w X =
_X “~ —
— X =
i a
1 =
x % W St Organic SILT; light brownish grey. Stiff, E
N=14 . 85__32’ N wet, medium plasticity. 8~5__
X
W L Fine to medium SAND with some silt; light
S| E bluish grey. Loose, wet, poorly graded. N
— | NS
X « W St SILT with minor organics; brownish grey. E
N Stiff, wet, medium plasticity. Organic SILT 7]
9.0, * between 9.2 - 9.3 m. 9.0
I % 3
_x =
o X
] e ]
= 1 X ]
5 T ]
& 9 =Y ]
< gz 9.5, * 9.5
o —|2 S <27
[ wn X
= “Ix N
= T x ]
= W ]
2 *o ]
17 % 1
= X
s 101 x N
Log Scale 1:25 BORELOG 85725_BH1-BH3.GPJ 16-Dec-2013

NZGD ID: BH_88788


ebb
Text Box
approx. 3.6m


NZGD ID: BH_88788

TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No:BH1

Hole Location: Carpark adjacent to
eastern side of Rutherford

House
SHEET 3 OF 6

PROJECT: 33 LAMBTON QUAY GROUND INVESTIGATIONS

LOCATION: 33 LAMBTON QUAY

JOB No: 85725

R.L.
DATUM:

approx. 3.6m
NZMG, MSL

CO-ORDINATES: 5990484 mN
2659045 mE

DRILL TYPE: WD-SD100 HELIPORT HOLE STARTED: 21/9/13
HOLE FINISHED: 21/9/13
DRILLED BY: WEBSTER DRILLING
LOGGED BY: DTG

DRILL METHOD: Sonic

DRILL FLUID: N/A

CHECKED: NCP

GEOLOGICAL

ENGINEERING DESCRIPTION

GEOLOGICAL UNIT,
GENERIC NAME,

ORIGIN,

MINERAL COMPOSITION.

FLUID LOSS

WATER

CORE RECOVERY (%)

METHOD

CASING

TESTS

R.L. (m)

DEPTH (m)

NVEATHERI NG
STRENGTH/DENSITY
COMPRESSIVE
STRENGTH

CLASSIFICATION
SHEAR STRENGTH
(kPa)

GRAPHIC LOG
CLASSIFICATION SYMBOL

MOISTURE
CONDITION

(MPa)

DEFECT SPACING
(mm)

SOIL DESCRIPTION

Soil type, minor components, plasticity or
particle size, colour.

ROCK DESCRIPTION

Substance: Rock type, particle size, colour,
minor components.

Defects: Type, inclination, thickness,
roughness, filling.

PLEISTOCENE
ALLUVIUM

T+T DATATEMPLATE.GDT ebb

SPT

100
SONIC

89
SPT

100
SONIC

84
SPT

100
SONIC

82
SPT

N=22

N=34

N=20

- SAMPLES

10.5

_.

-

S
|

£
<
£

e K e R 3

—
w

w VSt

Sandy SILT with trace gravel; light bluish
grey. Very stiff, wet, low plasticity. Sand is
fine medium grained. Beds of silty SAND.

_.
o
wn

[ I A A A

_.

=

=)
|

Silty fine to medium SAND; light bluish
grey. Medium dense, wet, poorly graded.
Beds of sandy SILT. Organic SILT between
11.3-11.5m.

._.

—_

[y
|

Silty fine to medium SAND with minor
gravel; light bluish grey. Medium dense,
wet, poorly graded. Gravel is completely to
moderately weathered, weak to extremely
weak, angular to sub-angular greywacke.

o

190
=270

Sandy SILT; light bluish grey. Stiff, wet,
low plasticity. Sand is fine grained. SILT
with some organics between 12.6 -12.7 m.

._.

N

9
]

Sandy fine to coarse GRAVEL with some

silt; light bluish grey. Wet, poorly graded.

Sand is fine to medium grained. Gravel is

completely to moderately weathered, weak

to extremely weak, angular to sub-angular
eywacke.

13.0

SILT with trace organics; brownish grey.
Stiff, wet, low plasticity.

Silty fine to coarse GRAVEL with some
sand; light bluish grey. Dense, wet, poorly
graded. Sand is fine to medium grained. ~ 13.5—
Gravel is completely to moderately
weathered, weak to extremely weak, angular
to sub-angular greywacke.

L1y 1

14.0—

14
T

SILT with minor organics and trace clay;
light brownish grey. Very stiff, wet, medium
plasticity.

Log Scale 1:25
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NZGD ID: BH_88788

T+T DATATEMPLATE.GDT ebb

TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No:BH1

eastern side of Rutherford
House
SHEET 4 OF 6

Hole Location: Carpark adjacent to

PROJECT: 33 LAMBTON QUAY GROUND INVESTIGATIONS

LOCATION: 33 LAMBTON QUAY

JOB No: 85725

CO-ORDINATES: 5990484 mN

DRILL TYPE: WD-SD100 HELIPORT HOLE STARTED: 21/9/13

2659045 mE _ HOLE FINISHED: 21/9/13
DRILL METHOD: Sonic
R.L. approx. 3.6m DRILLED BY: WEBSTER DRILLING
DATUM: NZMG, MSL DRILL FLUID: N/A LOGGED BY: DTG CHECKED: NCP
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, . e r o SOIL DESCRIPTION
v w z
GENERIC NAME, _ 2 i 2 % z g Soil type, minor components, plasticity or
ORIGIN, 2 5 E t E = 2 % g % T particle size, colour.
MINERAL COMPOSITION. > i |lo ¢ | xd 3
é TESTS © § 7 E § g = % E = E = | ROCK DESCRIPTION
9] 8 . 9 < w Z I < % o h Substance: Rock type, particle size, colour,
8 w | n o £ (8] E x O 5 E « o minor components.
AHHAEE ¢ |85 1(25/2%
% E I&J ':I_: % % : E & g %) % I&J g o ool os2 Defects: Type, inclinati_o_n, thickness,
HHEEE 3@ & | 8| 3 |28]5 3|oaeth onst8sREE rovgess g
PLEISTOCENE _&? SILT with minor organics and trace clay; m
ALLUVIUM Tx light brownish grey. Very stiff, wet, medium ]
x| plasticity. E
_X PR —
o X _
_x b =
) =
o | ey Organic SILT; light greyish brown.Wet, low E
2|5 15.5-], X ici 15.5-
ialie] D 7x plasticity.
wn T x .
S < SILT with trace organics, clay and shell .
Ix fragments; light bluish grey. Wet, high N
4 X plasticity. i
X a
— X =
_X =
N=7 16.0— 16.0
(350mm 4 X R
- | E under 1 % ]
o [ hammer L —
weight) h
Silty fine SAND; light bluish grey. Wet,
poorly graded. 7]
ol2 i
= % 17.0—
« ]
Silty fine to coarse GRAVEL with some '~
sand; light bluish grey. Very dense, wet, 7]
o | & poorly graded. Sand is fine to medium ]
7 1 grained. Gravel is completely to moderately ]
weight) . weathered, weak to extremely weak, angular a
= to sub-angular greywacke. Thin layers ]
08 (100mm thick) layers of SILT. SPT sank  1g.0—
9 - 350mm in cuttings at base of hole, recorded 7]
Q' N value likely to be under-measured. E
o) = N
o |5 p=| ]
S|% 2 18.5
e @ 7
O ]
> ]
N=50+ ' 19.07
= ]
<5 ]
28 19.5
O ]
S N
Z ]
g2 N
Log Scale 1:25 BORELOG 85725_BH1-BH3.GPJ 16-Dec-2013

NZGD ID: BH_88788


ebb
Text Box
approx. 3.6m


NZGD ID: BH_88788

TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No:BH1

eastern side of Rutherford
House
SHEET 5 OF 6

Hole Location: Carpark adjacent to

PROJECT: 33 LAMBTON QUAY GROUND INVESTIGATIONS

LOCATION: 33 LAMBTON QUAY

JOB No: 85725

CO-ORDINATES: 5990484 mN
2659045 mE

approx. 3.6m
NZMG, MSL

R.L.
DATUM:

DRILL TYPE: WD-SD100 HELIPORT HOLE STARTED: 21/9/13

DRILL METHOD: Sonic
DRILL FLUID: N/A

HOLE FINISHED: 21/9/13
DRILLED BY: WEBSTER DRILLING
LOGGED BY: DTG CHECKED: NCP

GEOLOGICAL

ENGINEERING DESCRIPTION

GEOLOGICAL UNIT,
GENERIC NAME,

ORIGIN,

MINERAL COMPOSITION.

FLUID LOSS
WATER
CORE RECOVERY (%)

METHOD

CASING

TESTS

SAMPLES

R.L. (m)

DEPTH (m)

STRENGTH
(MPa)

NVEATHERING
STRENGTH/DENSITY

CLASSIFICATION
SHEAR STRENGTH
(kPa)

CLASSIFICATION SYMBOL
COMPRESSIVE

MOISTURE
CONDITION

DEFECT SPACING

SOIL DESCRIPTION

Soil type, minor components, plasticity or
particle size, colour.

(mm)

ROCK DESCRIPTION
Substance: Rock type, particle size, colour,
minor components.
Defects: Type, inclination, thickness,
roughness, filling.

PLEISTOCENE
ALLUVIUM

78

SPT

100
SONIC

33

100
SONIC

100
SPT

100
SONIC

T+T DATATEMPLATE.GDT ebb

N=50+

N=25

N
g
o

[ |
© % B
>

0

N
e
=

N
[o8)
w

XX X 0 XX

24.0

w VSt

[
X X X: X+ X XX . X[0OX]

X % 6 X XL XK XX %) )k K

Silty fine to coarse GRAVEL with some

sand; light bluish grey. Very dense, wet,

poorly graded. Sand is fine to medium

grained. Gravel is completely to moderately
weathered, weak to extremely weak, angular

to sub-angular greywacke. Thin layers

(100mm thick) layers of SILT. SPT sank 0.5
350mm in cuttings at base of hole, recorded

N value likely to be under-measured.

Layer of SILT between 20 - 20.5m.

N
—_
(=}

21.5

N
g
o

P
D

v

SILT with some sand; grey. Wet, medium
plasticity. Sand is fine grained.

N
beg
=

Layer of completely weathered, extremely
weak, silty GRAVEL between 23 - 23.4m.

o

N

w

n
]

Sandy, silty fine to coarse GRAVEL; light <7
bluish grey. Very dense, wet, poorly graded.
Sand is fine to medium grained. Gravel is
completely to moderately weathered, weak
to extremely weak, angular to sub-angular

greywacke.

24.5

Log Scale 1:25

NZGD ID: BH_88788
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NZGD ID: BH_88788

TONKIN & TAYLOR LTD

BOREHOLE No:BH1

Hole Location: Carpark adjacent to

BOREHOLE LOG eastern side of Rutherford

House
SHEET 6 OF 6

PROJECT: 33 LAMBTON QUAY GROUND INVESTIGATIONS LOCATION: 33 LAMBTON QUAY JOB No: 85725
CO-ORDINATES: 5990484 mN DRILL TYPE: WD-SD100 HELIPORT HOLE STARTED: 21/9/13
2659045 mE _ HOLE FINISHED: 21/9/13
DRILL METHOD: Sonic
R.L. approx. 3.6m DRILLED BY: WEBSTER DRILLING
DATUM: NZMG, MSL DRILL FLUID: N/A LOGGED BY: DTG CHECKED: NCP
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, 4 2 £ w 0 SOIL DESCRIPTION
GENERIC NAME, _ 2 i 2 % z E Soil type, minor components, plasticity or
ORIGIN, B 5 E t E = 2 g g % T particle size, colour.
= o
MINERAL COMPOSITION. E et z ; % z| o= g = 5 E | Rock DESCRIPTION
9] é . g E w Z % E é 8 ? h Substance: Rock type, particle size, colour,
8 w | n o E (8] E x O 5 E « o minor components.
Sl |Elo|Q 20 ' T I o |[RE|lz @ P
% E I&J ':I_: % % = E & g %) g I&J g o ool os2 Defects: Type, |nc||nat|_o_n, thickness,
HHEEE 3] @ & | 8| 3 |28][5 3ot onst8sREE rovgress i,
PLEISTOCENE N=30F . 5,0 -
ALLUVIUM 0.4 ]
= X - ]
& & —é&'q -]
da i
. 3{ & E
Py i
25.5— End of borehole (target depth reached 25.5—
] 25.5m). Borehole backfilled with imported 7]
. gravel and capped with cold mix asphaltic m
m concrete. n
260 26.0
26.5-
27.0 27.0-
- 27.5-
28.0-] 28.0-
28.5- 28.5-
29.0 29.0-
5 - ]
= ] ]
a
Q ] ]
m
=) i i
5 29.5+ 29.5
(=)
S i i
5] . i
= ] i
< . -
=
2 i i
[a} - ]
o i i
s 30 ] -
Log Scale 1:25 BORELOG 85725_BH1-BH3.GPJ 16-Dec-2013

NZGD ID: BH_88788
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NZGD ID: BH_72662

©0n
oW - E E = E
2 g |8y 2|2 E| Sy | £  Weington Raitway Station
= = | 5| ¥ |3=/g2| g | Z  ThomdonQuay, WELLINGTON
it 3 58| w | 5E |50 h o e
& e W X E5|EEx| &8 | &
# r | @a&| E |Z0|Z0 | ax =3 DATE DRILLED July 1996
{%) (kPa) | (kPa) () | (kg/m3)
b A] Greyish Brown SANDY GRAVEL (GP)  (hardfil)
Brown SILTY GRAVEL (GM)
1.0 —| (loose, gravels angular up 1o 35mm, filling)
N=d 20
N= = @ V—
3.0 — Grey GRAVELLY SAND (SP)
= ® %" | (loose, sand fine to coarse)
N=12
- 4.0 | Brownish Grey SANDY GRAVEL (GP)
N=36 ® | (dense, sand fine to coarse, gravel angular)
N=3g |
N=38
N=11
N=13
h=48
N=56
SILT (ML) {soft, slightly arganic)
DY GRAVEL (GP)
: dense, sand fine to coarse, gravel angular)
-] (grades slightly silty)
Grey SILT (ML)  (firm, some crganic content)
Grey SILTY SAND (SM)
[medlum dense, sand fing)
(grades very sifty)
Brown ORGANIC SILT (OL)  (firm)
Grey SANDY SILT (ML)
(moderately stiff, sand fine)
(occasional lens of brown organic silt)
L Gray SILTY SAND (SM)
8 :I_ (medium dense, sand fine)
) L)
g 'l
N=33 Vel
= 2 ®
2 v -
g % Grey SILT (ML) (stiff, finely laminated horizontal layers)
S s 1B.f—v—' -
— BORE DEPTH 18.0 metres
19.0 —
=
2 L
g 20.0 —
21.0 —
g
s l n
% 22,0 —
Connell Wagner Limited Plate 2a

NZGD ID: BH_72662
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" BECA CARTERHOLLINGS & FERNERLTD .

CONSULTING ENGINEERS AND SURVEYORS

i RECORD OF BOREHOLE N° s SHEET_ 1 _ OF.3__
JOB NAME: _GATERAY  _ _ _ _ _ (LOCATION; _ Weumeros
CLIENT: __MAINZEAL _ _ _ __ _ _ __ _ _ CO-ORDINATES: _ — _ _ _ _ __
J0B Ne.__ 26970 _ _ _ __ _ — _— ELEVATION: _ _ _DATUM _

DRILLING STRATA keaws |[SAMPLES [FIELD TESTS ..,
DEFTH ; 10N [GEFTH [SAMPLE | SFT.
',,,w hsg:m R..e'.o ol LEGEND [sYMBaL DESCRIPTIO TR [ [ A susaa aTHERS | TESTS
T | TF 0.1 ——F— Black bituminous asphaltic concrete. A k| [ ‘TL — — -
- Firm to stiff, light brown, sandy gravelly SILT dry N
'gh - - (FILL) - subgrade. :
L 0.7 hard concrete obstacle, fragments of brick and 3
C concrete. C
' 1.0 —1.0
C 1.5 B;zcuming orange/brown and damp. 15 =
502 - - 12
E i . 4
r . 2.0 ML 2.0 N=6
5 inch 3 I'D'ITIJ:
r 1002 3 o
- 3.0 3.0
1002 - Approximate change : 3.0 - 3. bm & _ L 2

[ Compact, dark grey, sll.ghtly siley, to coarse B
N sW |SAND, minor gravel. Composed of s E oyl

SPT | 1002 - 3.8 (BEACH DEPOSITS). - =
:—6-0 Compact orange/brown silty sandy GRA 5_2. 15
L on alluvial greywacke gravels) L -85 N=23

WB fouttings = o -
- 4.5 Becoming blue-grey. = 4.5 =
E B [

" 100 . r ;6

_ C 5.0 [ 5.0 :

C i R=38

' jcuctings C C

6.0 6.0 i
100 C - 51 %q
N - 21/ 100k
A o - 564

R l:utt.u'? - - . p

' 60! - 7-0 ML |Stiff green fine sandy SILT, moist, non-plastic with :"7‘0 L

- - 7.2 ics. Y -

* futtingb [ Dense green gravelly fine to medium SAND. Rare -

o SW |gravels — fresh - grey, green, and weathered orange - 7.5 =

1002 7.8 i : - 16
:-s,o Very stiff green fine sandy SILT, moist with rare [ 8.0 | 13
& ML |fine organics, mon-plastic. - =

' ' C 8.4 - 100mm: blue-grey fine gravels. -

#B . .jeuttings o C

. & (s C
' 9.0 - : = 9.0

- (Cuttings indicate) grey-brown SILT with woody fibres L
& oL and pieces. - .

i__ L 9.5 [ 9.5 I

{ - B Very dense light bluish grey silty gravelly SAN'D, - [

100 u sM |moist. - g| 31
. ) F {_{Z™=  __ __  ____ __ _|_E 1 197700 _
DATE STARTED :_ 28/10/86_ _ _ _ LABORATORY TESTS SAMPLES Fl TESTS

0" FINISHED: _ QILIOIBQ_ — ~| WC . Water Content e Small disturbed somple N . SPT blows/300mm '

TRACTOR : Lengon Bjling & Drillind &6 . Ory Density + Lorge disturbed’ is® '3/

LIN RlG._IEBS".i“’. [-Rand_ | ycs . Unconfined Comp. Srrength 9 urbed sample K . Permeability (em/sec)
..OGGED BY :_ A. SMITHSON gt:N . Co?so:’:dnhtp p:domerer I Undisturbed 100mm ¢ fube sample| PP« Pocket penetrometer (kPal
! - Atterberg Limits : .

!LLING METHOD Teiaxial Somgrgssign Tests ﬂ Undisturbed core 50""9‘& mr—.m .

= Wash Bore UU . Unconsolidated Undrained { Standard Penetration Test (SPT)| C . Undrained cohesion (kPa)

= Open Barrel _Cﬂ . Consol!dofed Dr‘uingd _ Other samples specified direct dial reading
..TT o Triple Tube CU . Consolidated Undrc'uned with CC = as C but corrected reading
) R = Tricone Rockbit p.w.p. measuremen :

Push Tube Sample CR « remoulded (
B Sbarigetd 1P2oetopdion Test i




NZA&&D ID: BH_131204 BeUA CARTERHOLLINGS & FERNER LIV
CONSULTING ENGINEERS AND SURVEYORS

I RECORD OF BOREHOLE N° SHEET_ 2z _ OF_1i_

JOB NAME: _CcATEWAY  __ _ _ _ _ _ _ _ LOCATION: _.“E_LLM ______
CLIENT: _ _MAINZEAL  __ __ . _ __ _ . _ CO-ORDINATES: _ __ _ _ __ _ _ _
JOB No-__ 266970 __ _ — — — — —— ELEVATION: __ _ __ DATUM:; _ __
DRILLING STRATA keowo | SAMPLES [FIELD TESTS |,
DEPTH w [CEPTH |SAMPLE | ST |SHEAR <
',mh&msai Rg 0. | CEPT LEGEND [SYMB0L DESCRIPTION areq [(RPTH TSIAPLET SPT TSHERR [oreng | Tests
T T T TFE T T T[T [Very dense greenish-grey fine to medium sandy GRAVELS| b |1 | 1 1 T "
L (2-30mm diameter) with lenses of silty fine SAND B
IT | Séem - containing minor black and brown decomposed wood. o 9
l 75¢cm L sW N
B H0.75 51
_' o i i - " i :_ 10 T
i SPT 100X —11.0 Becoming gravelly SAND, minor silt with woody fibres 1.0
B in curtings. 9 2
C g H=50+
'_'2.0 Becoming lensed with grey-brown clayey SILT from - 12.0
o cuttings. -
' % 12.5 Becoming lensed with dark Srawn clayey SILT, organic, C o
[ minor gravels. - 12,5 —
ln 1002 [ s n k2
L AFP = 20
| B 13.0 Very stiff greemsh grey clayey S5ILT, moi B 13.0 | =%
B plasticity contains flecks of brown or icE. .
' jeuttings - X
- C L u
' C_14.0 C 1.0
C L 1.5
[ B 12 é:
r Tk C 14.9 ' 30mm dark brown, -
i —15.0 - 15.0 N=25
i 100X [ 15.3 Becoming sl E 1B
C ™ y L 15.5
= pale brovn and dark brown B
TT 1.22¢m 6 Dt ML i blagk fibeus. X
i |7.50 '_lﬁ.? : - 16.0
"’ 1pst 16.|-16.4n - 16. rey slightly clayey sandy SILT and E
h ' B ML g
i C 16.6 grey slightly clayey SILT, low 4
I i ghtly dilatant. -
l —17.0 C 17.0
. B B 5
["m- 1002 B E o W 10
. ML [ L4 11
- a N=2]
T:ut::inu; E o
-18.0 [ 18.0
-— - 5 15
' E.ZS:-I - 1%
1 .25¢x - B 156
' - L 18.64
.. | 1002 _‘_73-9 Stiff, greenish-grey speckled white, clayey SILT, 15¢
| N 19.0 moist, high plasticity. i 19.0 154
& ME White specks turn blue when weathered overnight - 19.25
[sex | 100 - . i 1 2
- o 19.6 Becoming reddish grey with green-grey lenses. i 19.7
- . : o 13
S S S () N S JR - - e S S I
DATE STARTED: 28/J0/86_ . _ | LABORATORY TESTS SAMPLES FIELD TESTS
NATE FINISHED: _31/J0/86 . — — ~ « Water Content e Small disturbed sample N . SPT blows/300mm
TRACTOR im?uwmlhlxcﬁﬂ = Dry Density ¢ Large disturbed . 2
LLING RIG: Ingersoll Rand . .| UCS = Unconfined Comp. Strength : - sampia K » Permeability (cm/[sec)
, ~PGGED BY :_ A. SMITHSQN. _ _ 'C:E;N - i?lf'tsull;idntitp-_ﬁrdumefer I Undisturbed 10mm ¢ tube sample| PP« Pocket penefrometer (kPa)
" erberg Limits .
[DRILLING METHOD " Triguial Compression Tests ? Uhdisturbad coce sample Shear Vone
» Wash Bore » Unconsolidated Undrained Stondard Penetration Test (SPTI| C . Undrained cohesi kP
« Open Barrel €D . Consolidated Dmlﬂ_ed : Other samples specified direct dial reeﬂ:?ngi .
« - Triple Tube . CU « Consolidated Undrained with . €C« as C but corrected reading
TR « Tricone Rockbit p.w.p. measurement _ : R+ remoulded

o TOLZ0U

Push Tube Sample
N#Tj |Nﬂ®ﬂrd Pepetration Test




- e

.t loss.

‘Very dense green SAND and fine GRAVEL.

Horizontal joint, .orange-brown staining 250mm core

)
o
o
L)
-
.
&

¥y. Hard, brown clayey SILT, minor gravels, mois

moderately plasn:.c. . )
Becoming green with orange stained horizo,

D1D: BH_131204 BECA CARTERHOLLINGS & FERNERLTD e
CONSULTING ENGINEERS AND SURVEYORS
0.
_ RECORD_OF BOREHOLE Ne°, SHEET_3 . OF3__
| JOB NAME: GaTEwAY _ __ __ _ _ _ _ __ LOCATION: ummcros o
CLIENT: . mpmmmar — — o . CO-ORDINATES: _ — _ _ .
JOB N*_ 266970 _ _ __ _ _ __ __ _ _ ELEVATION: _ __ “DATOM .. _
[ DRILLING STRATA o[SAMPLES [FIELD TESTS |
% DEPTH -ﬁ i
J oo ecoer] a0 [ PEPTH g fovmso DESCRIPTION waTen [EPTH TSRO | SFT TEEAR [orce | resrs
T T 1T TF T PFs[=T T [Hard dark g:enm -g;y_cia;;; SILT, moist, T —1— “_lt_" Tt — 1 —
g P s moderately plastic. - 173
- = [ A &
T 150 :20.6 ", :_ ML | 300-500mm: pockets of fine shells, soft green :20 N l:l
1.50 -20.7 | 7 |- greywacke gravels. L © ‘I
1002 50,9 122l = 100mm intervals oysters and cockle shells. : [ 20.9 1
x x| ‘ i . 3
-21.0 |, ML Becoming sandy clayey SILT, minmor gravel. { ._2].0 7
o4 Jios 1 Lo C21.2; X
- *2."#| GM | Very dense green silty sandy GRAVEL, moist, gravels Zmm-lmm. ®17
C3]-2 T[] . | 2!-6m Becoming gravelly sand SILT. - 21.5
SPT 100 :2!.7 —— Hard, green, fine sandy SILT, moist non-plastic. o 18

Z'a %

B Tt o Very dense green slightly silty sand VEL, moist. N
L 2355 e &
B Very dense silty coarse SAND and GRA [ 23.5 -
SPT | 100 - . 5 l
2 A0 —24.0 RS0+
core - B
fell ::J; . o
f - Jof SW z
T 0z - . g
B futting - . :
i :25'0 O Cuttings and d -25.0
l B 25.15 sal | ML -
cutti & & » . -
r & e Very dense g AND and CRAVEL, C 25,5
- * moist. L
- e [ 25.8 3 ﬂﬁm
—26.0 1. " ., e sands and gravels. C 26.0 =50+
l 2 .| sw .
: 8 .
. — 270" - 27.0-28.0mVcucting indicate interlayered sandy E 270!
N ¥ ah gravels and silts. N
- - - ',' Hard, brown clayey SILT, moist mde'mtely plastic, moderatel E
N 25812 5 %__ mn;. gru:tn.{sb-gm)’r gs '&A\rm,s ¥ -28.0 ——
- N v eenish grey san €. R
- 2.3 - ery dense green ' 3 Y y , mois - e
- . =
B END OF HOLE 28.3m -
' — 29,0
: £
l E ] :
DATE STARTED .. 28/10/86 __ | LABORATORY TESTS YT kot d |
“ATE FINISHED: _ 31/10/8& _ _ _| wC » Water Content e Small disturbed sample | SPFTIEI:l'oQJEn%IE

TRACTOR : LD#ON PILE IRILLIG @ DD . Dry Density

LLING RIG: Ingersoll=Rand . - | UCS . Unconfined Comp. Strength
CON . Consolidation-Dedometer
Pl « Atterberg Limits

Iriaxial Compression Tests

GED BY :_ _A. _SMITHSON _ _

RILLING METHOD

« Wash Bore UU 2 Uncensolidated Undrained
« Open Baorrel (0 = Consolidated Drained
= Triple Tube (U . Consolidated Undrained with

TR s Tricone Rockbit

p.w.p. measurement

¢ large disturbed sample K
I Undisturbed 00mm § tube sample| PP .

| Undisturbed core sample

| Standard Penetration Test ISPT)| C

Other samples specified

+ Permeability (cm/sec)
Pocket penetrometer (kPa)

Shear Vane

- qum!ned cohesion
direct dial reading

as C but corrected reading
CR+ remoulded C :

(k Pa)

Push Tube Somple
N. d4 gepgkl;!hcm Test




lIZGD ID: BH_131204

PROPOSED
WALKWAY ACCESS LINK TO ELEVATED CARPARKING DECK
touum — Bl STATION
B PLATFORM
W o | | PR | EY 3 B
T T T | U
PAD ALLWAY

PLATFORM SECTION/ELEVATION

] 5 n
T T S N |
SCALE 800

FEATHERSTON STREET

PROPOSED FUTURE
ELEVATED CARPARKING DECK

b s a1

55,000 APPRDX

T0 ST,

PROPOSED WALKWAY ACCESS LIKK

ADIUM CARPARKING DECK

R
EXTENSION Mp 10 RAILWAY PLATED
ACCESS RA
STATION T0 STATION HALKHAT ]
PLATFORM PLATFORM ]

___;@.E.ﬁgf—-—‘—'—"'_—.g_ GATEWAY SHOPS
— \ S

DOORWAY

RAMP_LONG SECTION/ELEVATION

1 H 1
LT S S |
STALE 15H
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NZGD ID: BH_72654

Exf

ENGEO

ect Excellence

LOG OF BORING BH7

WeIIington Railway Station Client : KiwiRail Core Diameter : 60 mm
Pipitea Date : 19/11/15 Hammer Efficiency : 87.9 %
Wellinaton 6011 Hole Depth : 24.42 m Logged By/Reviewed By : GL / KJ
1%638 Drilling Method : Mud Rotary Latitude : 5428848.2
Drilling Contractor : Griffiths Drilling Longitude : 1749113.3
2 8 _ = >3 . |3
— S S 8 |9 ? § 515 Total Core
Elgle @ DESCRIPTION E 1312122 \Vae |52 2 | Recoveny | Notes
£ = | al »n 17 | 2|2= - =< -
ALK S spég ™
[a)] = || D 3 ; =00 o> IS = 25 50 7
| oW  Asphalt.
Sandy fine to coarse GRAVEL; grey. Subbase.
N GW | Concrete fragments. Jet vacuumed. [FILL] I
| Sandy fine to coarse GRAVEL with minor silt;
7 brown. Gravel is angular. Brick fragments. Jet
0.5 |  vacuumed. [FILL] f
- GW Sandy fine to coarse GRAVEL with minor cobbles;
i grey. Gravel is predominantly angular with some
NR subrounded to rounded gravel. Jet vacuumed. LP
] [FILL]
1.0
157 GM | Silty fine to coarse GRAVEL with some sand;
] orange brown. Gravel is subangular to
* subrounded. Sand is fine to coarse. [FILL] 1/2//’\1‘/=03“”
14
| d
ol
2.0
B VL
2.5
: Lost core. A 4
G NR NR
3.0 P :
Silty fine to coarse G ith some sand;
] orange brown. Gravel is stibangular to
* subrounded. Sand is fine to coarse. [FILL] M 1/0//’\]/=07/3/3
3.5 GW | Fine to coarse GRAVEL with minor sand and L
4 minor silt; orange brown. Gravel is angular to
] GM | subangular. Sand is fine to coarse. [FILL] f
i GM Silty fine to coarse GRAVEL with some sand; A
B orange brown. Gravel is subangular to \F\#
7 subrounded. Sand is fine to coarse. [FILL]
4.0 Silty fine to coarse GRAVEL with some sand;
B grey. Gravel is angular to subrounded. Sand is
4 fi ium.
| NR ine to medium NR NR
4 Lost core.
4.5 " .
ML | Gravelly SILT with some sand; grey. Low
N plasticity. Gravel is angular to subangular. Sand is
7 fine to medium. 5/7118/6/8/9
| VSt N=31
56

GEOSCIENCE MACHINE BORING 12638 BOREHOLE LOGS.GPJ NZ DATA TEMPLATE 2.GDT 7/12/15

NZGD ID:

NR - no recovery
Standpipe installed

Bedrock was not encountered.

BH_72654




NZGD ID:

GEOSCIENCE MACHINE BORING 12638 BOREHOLE LOGS.GPJ NZ DATA TEMPLATE 2.GDT 7/12/15

NZGD ID:

BH_72654

ENGEO

Expect Excellence

LOG OF BORING BH7

WeIIington Railway Station Client : KiwiRail Core Diameter : 60 mm
Pipitea Date : 19/11/15 Hammer Efficiency : 87.9 %
WeIIington 6011 Hole Depth : 24.42 m Logged By/Reviewed By : GL / KJ
12638 Drilling Method : Mud Rotary Latitude : 5428848.2
Drilling Contractor : Griffiths Drilling Longitude : 1749113.3
o| © —_x &
g € 3 | e c _ |2
=1 ¥ & S 1% ,/88 spr |8F|B | (oA cCore
Elgle @ DESCRIPTION S 12|21 %2 Nvalue | =22 ecovery | Notes
£ %28 Iy 85
© ®© | O &) o
8 = 8 % 3 ; = 88 Do.:) Igé 25 50 75
| ML
] ML | SILT with minor sand; grey with brown
] laminations. Low plasticity. Sand is fine.
] 5.4 m to 5.5 m some fine to coarse gravel, VSt
5.5 1 subrounded to rounded.
N From 5.5 m some fine sand.
6 0; | | SP | Fine to medium SAND with some silt; grey.
] ML | Sandy SILT with minor gravel; grey. Low plasticity.
] Sand is fine to medium. Gravel is fine to coarse,
N subangular to subrounded.
6.5 g | From 6.45 m trace fine gravel, subrounded.
R
8 From 6.6 m minor fine sand, no gravel.
7w
a
7= From 6.77 m to 6.9 m some fine sand.
- <
L ML | SILT with minor sand; greyish brow
7.0 5 plasticity. Sand is fine.
1< From 7.05 m some fine to medi
A E SM | fragments. 5
- 5 ML  Silty fine SAND; grey.
4w
z
750 M
4 <
= /91//7/4/6/8
, 5
<—(' subrounded. Vst s
0Z
10
% g ML | Sandy SILT; greyish
8.0 = is fine to medium.
10
B % SM | Silty fine to coarse SAND with trace gravel; bluish MD
i 8 grey. Gravel is fine, subangular to subrounded.
i @ ML | SILT with trace sand; greyish brown. Low
85 | E plasticity. Sand is fine.
4 From 8.55 m minor fine to medium sand; grey. VSt
: From 8.7 m some sand.
9 0; NR Lost core. NR NR ‘ ‘ ‘
' ML | Sandy SILT; bluish grey. Low plasticity. Sand is
] fine.
g 3/3//5/6/7/8
| VSt N=26
9.5 SM | Silty fine SAND; grey.
i MD
b —& ML j SILT with trace sand; grey. Low plasticity. Sand is L Vst
i fine.
- NR Lost core. NR NR
100

NR - no recovery
Standpipe installed

Bedrock was not encountered.

BH_72654




NZGD ID: BH_72654

ENGEO

Expect Excellence

LOG OF BORING BH7

NR

depth. Unable to retrieve. Unable to perform SPT
at12.0 m.

SM
ML

N
g
INTERBEDDED MARGINAL MARINE/OUTWASH FAN DEPOSITS

Silty fine SAND;

From 12.7 m@

From 12.87 mto 1

From 13.45 m to 13.55 m dark brown with light
brown laminations.

From 13.55 m to 13.65 m brown with light brown
mottles.

From 13.95 m to 14.0 m brown.
From 14.0 m to 14.05 m some fine sand.

From 14.43 m to 14.58 m minor fine sand.

From 14.65 m greyish brown.
From 14.75 m grey with blue mottles.

§ organic matter.

2/2112/3/3/5
N=13
St

Wellington Railway Station Client : KiwiRail Core Diameter : 60 mm
Pipitea Date : 19/11/15 Hammer Efficiency : 87.9 %
Wellinaton 6011 Hole Depth : 24.42 m Logged By/Reviewed By : GL / KJ
1%638 Drilling Method : Mud Rotary Latitude : 5428848.2
Drilling Contractor : Griffiths Drilling Longitude : 1749113.3
NE T as K
— S £ 8 |2 ? § 5% Total Core
Elgle @ DESCRIPTION E 132185 \(Vawe ZE|0 Recovery | Notes
|52 @ o 55 wa| ol ST o
a | 2|gl O > | Sle |22 Sn|z©
© ®© | o QO o
SEEIEIE S |25 84 23 PZ| 4 o 1
| Lost core.
1 NR NR
10'57 SM | Silty fine SAND; grey.
B 3/4(/6/8/7/8
11.07 Lost core. Steel bar lost in the hole at 12.0 m

PH Y
TI.U

NR - no recovery
Standpipe installed

GEOSCIENCE MACHINE BORING 12638 BOREHOLE LOGS.GPJ NZ DATA TEMPLATE 2.GDT 7/12/15
=
1 CP 1

Bedrock was not encountered.

NZGD ID: BH_72654




NZGD ID:

BH_72654

ENGEO

Expect Excellence

LOG OF BORING BH7

WeIIington Railway Station Client : KiwiRail Core Diameter : 60 mm
Pipitea Date : 19/11/15 Hammer Efficiency : 87.9 %
WeIIington 6011 Hole Depth : 24.42 m Logged By/Reviewed By : GL / KJ
12638 Drilling Method : Mud Rotary Latitude : 5428848.2
Drilling Contractor : Griffiths Drilling Longitude : 1749113.3
o| © —_x &
g £ 5 | T &3 c |2
E L5 e DESCRIPTION g gleas T 2FY | Rloey | o
Z g %_ %) (B\ f 5 ‘E 2| N-Value @ =3 % (%) otes
= [0) AR 2R X o
5 |2 EQ 2 |58 55 88|5¢
[a)] = || D — ;EOO [s i g == 25 50 75
| ML | SILT; greyish brown. Low plasticity.
b From 15.15 m to 15.6 m brown with 1 mm thin 2/3113/415/5
i layers of organic matter. N=17
155 ||
: From 15.6 m to 15.9 m cointains organic matter.
16.6 From 15.95 m minor fine sand; bluish grey.
: From 16.2 m no sand; grey.
1w From 16.4 m to 17.15 m trace fine sand; bluish
16.51 £
@ grey.
e
g 4/4//6/7/6/10
, g N=29
z
- <
Ww L
1764 T
9]
1<
B E From 17.15 m bluish grey.
12
o
|z
1751 From 17.45 m gre VSt
4 <
=
- )|
<_(| From 17.65
0Z
10
g
18.01 5
1@
g 3/3//5/5/617
8 N=23
7w
m
12
18.51 &£
4 Z
7 From 18.87 m 1 mm thin layers of organic matter.
19.0 From 18.9 m to 19.15 m trace gravel and trace
i sand. Gravel is fine, subangular to subrounded;
] light yellow. Sand is fine to medium; yellow.
From 19.15 m bluish grey.
19.57 =
| From 19.5 m to 19.95 m blue and yellow mottles.
. 3/3//5/7/8/11
, N=31
200

GEOSCIENCE MACHINE BORING 12638 BOREHOLE LOGS.GPJ NZ DATA TEMPLATE 2.GDT 7/12/15

NZGD ID:

NR - no recovery
Standpipe installed

Bedrock was not encountered.

BH_72654




NZGD ID: BH_72654

ENGEO LOG OF BORING BH7
Expect Excellence
WeIIington Railway Station Client : KiwiRail Core Diameter : 60 mm
Pipitea Date : 19/11/15 Hammer Efficiency : 87.9 %
Wellinaton 6011 Hole Depth : 24.42 m Logged By/Reviewed By : GL / KJ
1%638 Drilling Method : Mud Rotary Latitude : 5428848.2
Drilling Contractor : Griffiths Drilling Longitude : 1749113.3
2 8 _ = >3 . |3
—_ S [S g |9 ? § 5% Total Core
Elgle & DESCRIPTION E |32 85 \(Vawe |E|o | Recoery | Notes
£1288 NIy sgfg "
8 28% 3 2288 Qo.:)lgé 25 50 75
ML | From 19.95 m grey.
] SILT; greyish brown. Low plasticity.
B From 20.25 m to 20.45 m shell fragments.
20.57 From 20.45 m bluish grey.
- VSt
] From 20.45 m to 20.6 m moderately plastic, soft.
From 20.6 m grey.
b From 20.6 m to 20.9 m white and blue mottles.
21 ft B From 21.0 m to 21.15 m shell fragments.
B g ML | Sandy SILT with some gravel; grey. Low plasticity. 2/5115/6
12 Sandis fine to coarse. Gravel is fine to medium, N=3
|a angular to subangular. Shell fragments.
w
21.5 2 From 21.45 m some sand.
] E From 21.6 m to 21.65 m gravel is fine to coarg
1Z 115 | At21.63 m cobble.
] %’i Silty fine to coarse SAND with some gravel;
pl= greyish blue. Gravel is fine to coarse, angular to
22 6 5 subrounded. D
qu
1Z2
4 M
4 <
=
i~ 5* <_(| NR Lost core. NR ‘ ‘ ‘
' g SM | Silty fine to coar.
© ] g:: greyish blue. G
< . 8/9//10/10/14/1
S s subrounded. Nogo
~ 7 a
= | w
8 [a)]
| 23.04 B SM | Silty fine to coarse SA Dwith'some gravel; D
e - @ greyish blue. Gravel is fingifo coarse, angular to
é | w subrounded.
s [
w 412
y <=
< o i
212351 ML | Sandy SILT; greyish blue. Low plasticity. Sand is ‘ ‘ ‘ N
z - fine to coarse. )
& , Lost core.
§ 4 | NR NR
g .
% 248 ML | Sandy SILT with minor gravel; greyish blue. Sand
g N is fine to coarse. Gravel is fine to coarse, 10118120/
Q 7 subangular to subrounded. H 8 10ng§3 12
g
Q End of Hole Depth: 24.42 m
g Termination: Target depth
8
w
z
I
Q
<
=
w
@]
&
o|NR -
@ n(? re(lzovery Bedrock was not encountered.
Q Standpipe installed
o

NZGD ID: BH_72654




NZlD ID: GPT_130607
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20

N

GEOTECH DRILLING
CONE PENETROMETER

CPT No: 27

CLIENT: BECA CARTER of

PROJECT: STADIUM LOCATION: RAILYARD JOBNO:

Date: 7 Nov 1997 Cone Range: Client Ref:

L Operator: S PURVIS East:

Datum: Grid Ref: North:

Cone Resistance (MPa) Grzg?ic ____ Friction (MPa)

2.p2 12.00 20.00 3@.e0 49,02 52,20 2.pe .25 0.5

Y I | | | | L1 1 | | I I |
o —-
| =1
— _“-_E:-

—.—_*
10—
18—
- -
J i
- o
I i 1 i } i I 1 1 |
GRMMKITT) CONT: OFFRRT L1809 12.20 5.20 0.2

Softwars by Toakin & Tayler Ltd

... Friction Ratio (percent)

D ID: CPT_130607



lIZGD ID: CPT_130607
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D ID: BH_131205

— D e

BECA CARTERHOLLINGS & FERNERLTD
CONSULTING ENGINEERS AND SURVEYORS

RECORD OF BOREHOLE Ne SHEET_i__ OF.3._
JOB NAME: _GATEWAY _ __ __ __ __ __ __ _ _ LOCATION: _ _‘i“:kr"ir"" L
CLIENT:  _MAINZEAL __ _ _ _ __ _ __ CO-ORDINATES: -
JOB No_ 286970 _ _ _ _ _ _ _ _ _ ELEVATION: _ _ “DATUM: ___
[ DRILLING STRATA SAMPLES [FIELD TESTS [,
- DEPTH CEPTH |5 BT «
woo PECOER] R 0.0. | PEPTH I, ecenn Jsvueor DESCRIPTION waten [OEPTLTSAMPLET SRT TSEAR oy cns | rests
:_'__*:TJTIJV/}"_ altic congrete. =~ T T T T e o e e e e e L e
5 inch L 2y Firm to stiff, orange-brown gravelly sandy SILT, damp, -
ager " § low plasticity (FILL). -
1002 r W F 0.7 w1
v | 1.0
5 3 -
- 1 -
’ B L B
: AR EA C L
SPT |g0z - - E 3
s m 152 2.0} x| Becoming moist Lo wet. [ 2:p m:
u LI N
UT {1002 B x| . = 2
- L e 2/ 2.5
L : o :
r| 100 C LR F
:..3.0 x I :-3.0
[ 3.3 ot N
[ e gp [Compact blue-green silty gravelly § ist. N
I | (0ld beach and near-shore deposits) [ 3.5
uT 100 & B LN N 3
- 3.8 o - 3.8
PNl L Very stiff blue-green gravelly san e 3
100 e o highly weathered greywacke). oot 41
i & . At 4.1 for 40mm; horizont monite st -4.25 20
veer | 100 - " (seepage join:). i N=33
u o r
l E al -
—5.0 |, ! 5.0
WB jouttings - oo 5
o ol b C
‘ N xfe N
= n L -
I _ —6.0 |5-—7 ightly [ine sandy SILT, :~6.0
= x| ML -
l‘ ok o PO - 5
i L 6.6 - _‘_ . - 6.5 T3 c=1204
- S green silty gravelly SAND, moist. B L .
100 ~ A 6.85 N=50+
—~7.0 1" |® — 7.0
L B O A g
- S : :
B . - 7.5 Lot 2 Approximate change 7.5m from cuttings. B
| - 8 LI Very stiff blue-green shghtly clayei sandy SILT, B
i ~ x|-lm |moist, low to moderately plastic with fine layers of -
= ¥ ol brown clayey SILT, moderately plastic. o
& -8.0 R I Becoming sandy SILT non-plastic. 8.0
o 5 "." : .
e = x| - L
- 8.5 |~ - - C -
S 1002 " 8.7 ko *#l gp |Very demse silty gravelly SAND, moist. B 8.5 s so/za::.um
) i & v | Hard, blue-green-grey fime sandy SILT, moist, non- [8-75 [N=50+
i; —9.0 ] »| plastic. " 9.0
E a . -
502 n o H: . - §
= 1;'»-1'0 L 9.5 1, | 100mm brown layered fine organics. "
- t .
harrel e 20mm gravelly SILT. o
I ' ; :
s . lﬂ..d‘_..-..............._..________._.___..._._,_____.-_w&___
DATE STARTED: _31/10/86_ __ [ LABORATORY TESTS SAMPLES T
NATE FINISHED: _ L/11/B6 _ _ _ _| WC . Water Content e Small disturbed sample N SPErIE:'o?uTEoSaTS
TRACTOR : LEMON BILING & IRILLIN] GD « Dry Density i * La dist . /300mm
- BRLLING RIG: Lusezs_ol.i-_ka_ﬂﬁ ~ -] UCS = Unconfined Comp. Strength rge disturbed sample K + Permeability (cm/sec)
MGGED BY:_ A. SMITHSON _ _ g(}ﬂ - E??sntidutitp-prdomeier i Undisturbed 100mm ¢ tube somple} PP . Pocket penetrometer (kPa)
= Atterberg Limits :
]URH.LING METHOD Triaxial Compression Tests |I Undisturbed core sampte Shear Vane
» Wash Bore UU « Unconsolidated Undrained { Standard Penetration Test {SP .
. . Open Barrel €D « Consolidated Drained oth nriRsEERN, € ﬂ“""';’“ cohesion (k Pa)
: : ; y er samples specified irect dial reading
¥ o Triple Tube CU . Consolidated Undrained with ) CC « as C but corrected readin
TR 2 Tricone Rockbit p.w.p. measurement R ing
UT . Push Tube Sample = rfemoulded (
I= Standard, Rgpgl,mhon Test

L= | = = i g =o' AV L0



[ | W = B W I VY )
NgpBABBHI3T205 BECA CARTERHOLLINGS & FERNER LTD
CONSULTING ENGINEERS AND SURVEYORS
RECORD OF BOREHOLE Ne
. B2 SHEET_ 2 _ OF_a1 _
l JOB NAME: _Gateway_ _ _ _ _ _ _ _ . _ LOCATION: __ weimeron_ _ _
CLIENT: o BAIBAL o oo CO-ORDINATES: _— _ _ -
JOB N 286970 oo e ELEVATION: __ __DATUM
[ DRILLING STRATA SAMPLES |FIELD TESTS -
: 0. | DEPTH - [TEPT
I,mou Ez‘m RO H |eECEND 'SYHBOL DESCRIPTION WATER [;TIH S::;PELE Ns.\i:.d s::&n orners | TESTE
e _ Y —————— ———— 1
I - * ’— Hard, green-grey fine sandy SILT, moist, non- - e NN o =l
SPT | 100 3 L o plastic with rare brown layers. N 10
- x|
[ 10.45 32
l g M| W i =55
| WB |cuttings E ‘, . C
—11.0 [~ - 7 —11.0
- A - Very stiff green-grey clayey SILT with 5 - 10mm —11.
» sl layers of brown clayey SILT, and fine black and B
I N . brown organics. -
L H 5
: o -
I 12,00 || [ 12.0
B o &
I sPT | 100 - 2 & nM
" |7 ' B 1 i6
C el - =
100 . » ] : 2
I 13.0 | = Grey-brown clayey SILT with brown and bla aye _13.0
— N x - 6
pT | 100 N N [ 13l
€ x| M E 1a. 12
- 1 - 13.5 —
i ! ™ 13.8 50mm: thin sandy gravelly layer. 5
: of ¥ |- 7 C
'n ~14.0 From 14.0 - contains less brown and c layers = 14.0
- = s -
ated - x moscly b.lue green clayey -
I L oy -
y C PN N
| E :
— —15.0 . Blue-grey slig on-plastic, low L 15.0
’ . N X plasticity se - 7
1002 = x - 1 14
r o Xy - i 17
. u X0y [ =31
| N Xy ¥ %
1002 16,0 % | M finely blue grey and brownish grey) 160
- x izontally. -
£ * K - 16.3
' C > o B 15
- ¢ - 16.7] ° S
l E'”'o x ’;x Becoming j0St blue-grey fimely laminated. = 17.0l :
I s - i b C T
) u Ea® - 16
' L x L N=29
L ¥ - ;
: x ? E
| vB fuceingg  [18-0f - 18.0
= x -
. : x :
- x x L
) C 18.6 x Contains fine layers of sand and gravel. N
I N u ¥ x -
C19.0],* s
. B Xy 5 19.08
C 19,32 > ; T. -
I =  1os v F :’._’ ™y Becoming sandy SIL _ -
- - e 13 Very dense greenish grey silty gravelly SAND, o 19.
L E‘ R bt . moist. - 17035
L[ ) T L SRR S - B T o W R
{oATE STARTED:_31/10/86_ _ _ _| L ABORATORY TESTS SAMPLES FIELD TESTS
"@EE FINISHED: -UULBQ. — = ~ = | WC » Water Content e Small disturbed sample N SPT blows/ 300
TRACTOR : Lewmon Piling & Drilling 89 » Ory Density + Laros ‘digt s ma
LING RIG: . Ingersoll B’}.‘d_ _{ UCS . Unconfined Comp. Strength ge disturbed sample K « Permeability (cm/sec)
[LOOGED BY :_ 4. SAFRSON. _ _f CON . Consclidation-Oedometer  |B Undisturbed 00mm ¢ tube sample| PP+ Pocket penetrometer (kPal
. erberg Limi .
'RILLING METHOD Iriaxial Compression Tests E' Undisturbed core sample shear Vane
» Wash Bore UU .« Unconsolidated Undrained Standard Penetration Test (SPT)| C o Undrained cohesi
= Open Barrel C0 - Consolidated ﬂfnm?d ) Other samples specified Witect di;f ::.!:?ng[k Pa)
TT = Triple Tube CU . Consclidated Undrained with €C = as C but corrected readin
IR = Tricone Rockbit p.w.p. measurement y e 9
Push Tube Sample = remoulded (
'D [Doddbtd IBaOHion Test



BECA CARTERHOLLINGS & FERNERLTD
CONSULTING ENGINEERS AND SURVEYODRS

1 RECORD OF BOREHOLE N° 1 SHEET_3_ OF_3_
JOB NAME: _GATEMAY  __ _ _ _ _ _ __ LOCATION; . . JERER e
CLIENT:; _ MAINZEAL __ __ __ __ e e CO-ORDINATES: _— _ __ _ _ S
JOB No-__ 266970 __ _ __ _ _ _ . .__ ELEVATION: __ __ _DATUM: _ __ __ __ .

DRILLING STRATA SAMPLES |FIELD TESTS |..
i DEPTH DEPTH [SAMPLE | S.PT. |SHE <
ljwiﬁegm R g o. [ OEPT LEcenD |symsoL DESCRIPTION et il S LA m::a OThERS | TESTE
.'—“—'_'—"_“T""_"'_ 5“’"{"{ tly clayey SLT, moeplasiic. |+ T fd — T — T — 1T —
L 20.2] » = 'nﬁtrf;vn wit] 'lack flecked organics. plas -20.25] & 'q
T | 0.86x - 28:2 o 20- ! ke). . 19
l 1.000 [ 20.6 Interbedded layers of very dense, silty gravelly :m°5 {
= SAND, moist and very dense silty sandy GRAVEL; moist. - 0
-20.8 | :fo L 20.8

" [21.0 furlx 210 | Ja

I-PT 100 o :‘: - .‘ :21.] RS0
A 0 & ., -

l“ P Fao[7F, [ 2.0

: -.-r “- . :
'5 ; E [ :
[ 23.0 i - C 2.0
“PT | 1002 B END OF HOLE 23.0m - ol 23
B H 22/1
" - [w=s0+

e = :

'_L.____......E_{_—-—-—-————-————-—-—— .__".J:___._.,____________

m\rg gmasrl;ez% - J;JBLB&. — LABORATORY TESTS “ SAMPLES FIELD TESTS -

INI - J/Ju8s_ . WC( « Woter Content e Small disturbed

TRACTOR : Lamn Pile § DAILBg Cop . Dry Density § Large e 2 EPT Mo/ Xinn

LING RIG:_ Ingersoll-Rand 1| ycs . unconfined Comp. Strength b sturbed sample K » Permeability (cm/sec)
{ LOGGED BY :_ _ A. SMITHSON - cc}u . g.;?:?:,g;l'lt:lmﬁe?umeier § Undisturbed 100mm ¢ tube sample| PP . Pocket penefrometer (kPa)
I=2JLLING METHOD Triaxial Compression Tests [ Undisturbed core sample - shear Vone

« Wash Bore uU . Unconsolidated Undrained | Standard Penetration Test ISPT)| ¢ . Undrained cohesion {k Pa)

+ Open Barrel €D . Consolidated Orained Other samples specified direct dial reading
: » Triple Tube CU - Consolidated Undroined with _ . CC = as C but corrected reading

TR o Tricone Rockbit p.w.p. measurement CR = remoulded C

= Push Tube Sample

NiD I$Yar@ptd | Ppogtnion Test
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CONE PENETRATION TEST

(CPT) REPORT MCMILLAN Drilling

Client: University of C &
Location: CentrePort gton
Vario ationshWellington
Print

Q

nerated with Core-GS by Geroc

(]
O
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MCMILLAN Drilling

Client: Bore No.:

University of Canterbury

sCPTu1017

Project: Job No.:

CentrePort Wellington

18563

Elevation: 0.00m

Site Location: Various locations, Wellington

Grid Reference: 1749286.2m E, 5429121.34m N (NZTM) - Map or aerial photograph

Date: 11/7/2020
Rig Operator: R. Wyllie

Datum: Ground Equipment: Geomil Panther 100

SOIL BEHAVIOUR TYPE
RAW DATA ESTIMATED PARAMETERS
(NON-NORMALISED)
Tip Friction Pore L.
= . . Inclination Dr Su
% Res':;:‘ance R(i/tl)o Pl;(le(s:u)re (Degrees) % SBT SBT Description (%) (kPa) Neo
2 (MPa) ° a 9 (filtered)
2 ] 8 8§ R 8 cNmsworoalo § 8 8 8| w 2 v amsIno~@o 29283 [288888%[ =2 s8¢
] ] ] ] L L !!l!!!ll!!TTTT L1 NENEENEN [ | |TTTTTT T B
'*' : : H : WE- o . . .
EE -
P — 30
;- Difssipa:ﬂon T;est ’ : : : __ 40
H 1382m H H H -
N : 902iseconds 3 : : : — "

Dissipation Test
539m
1804 seconds

EOH: 5.39

Cone Type: I-CFXYP100-10 - Compression
Cone Reference: 140912
Cone Area Ratio: 0.75

Standards: ISO 22476-1:2012

Zero load outputs (MPa)

Tip Resistance
Local Friction

Pore Pressure

Predrill: 1.3m
Water Level: 1.3m

Termination

n Undefined

Collapse: 2.8m
Sensitive fine-grained

Target Depth: I:l

Effective Refusal

Tip: Clay - organic soil

Before test After test

-0.2003 -0.1382 Gauge: - Clays: clay to silty clay
0.0008 0.0002 Inclinometer: Silt mixtures: clayey silt
-0.0094 -0.1097 & silty clay

Soil Behaviour Type (SBT) - Robertson et al. 1986

Sand mixtures: silty
sand to sandy silt

Sands: clean sands to

silty sands

sand
Stiff sand to clayey

n sand

IE‘ Stiff fine-grained

Dense sand to gravelly

Notes & Limitations
Data shown on this report has been assessed to provide a basic interpretation in terms of Soil Behaviour Type (SBT) and various

lgeotechnical soil and design parameters using methods published in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration
Testing for Geotechnical Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and should be
carefully reviewed by the user. No warranty is provided as to the correctness or the applicability of any of the geotechnical soil and
design parameters shown and does not assume any liability for any use of the results in any design or review. The user should be fully
aware of the techniques and limitations of any method used to derive data shown in this report.

Remarks

Sheet 1 of 1

NZGD ID: CPT_156073
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TEST DETAIL

PointID: sCPTu1017
Sounding: 7
Operator: R. Wyllie
Cone Type: [-CFXYP100-10 - Compression
Cone Reference: 140912
Cone Area Ratio: 0.75

Zero load outputs (MPa) Before test After test

Tip Resistance -0.2003 -0.1382
Local Friction 0.0008 0.0002
Pore Pressure -0.0094 -0.1097

MCMILLAN Dirilling

Generated with Core-GS by Geroc

NZGD ID: CPT_156073

Date: 11/7/2020
Predrill: 1.3m
Water Level: 1.3m
Collapse: 2.8m

Termination

Target Depth: I:l

Effective Refusal
Tip:
Gauge: -
Inclinometer: -


www.drilling.co.nz
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NZGD ID: CPT_156073

DISSIPATION TESTS

PointID: sCPTu1017
Test Depth: 3.82 Duration: 902 seconds

20

0 [

|

Pressure (kPa)

-100 /

-120
0 5 10 15

Square R

Test Depth: 539 Duration: 1804 seco

40

20

Pressure (kPa)

-100 /

-120

-140

0 5 10 15 20 25 30
Square Root Time (sec)

MCMILLAN Dirilling

Generated with Core-GS by Geroc
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SEISMIC TESTS

PointID: sCPTu1017

Horizontal source offset: 1.65m

Acquisition Time (ms)
0 50 100 150 200 250 300
0 ] ] ] ] ]

10

Depth (m)

25

35

Shear Left Shear Right

MCMILLAN Dirilling

Generated with Core-GS by Geroc
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CPT CALIBRATION AND TECHNICAL NOTES

These notes describe the technical specifications and associated calibration references pertaining to the following cone types:

Dimensions

Dimensional specifications for all cone types are detailed below. All tolerances are

I-CFXY-10 measuring cone resistance, sleeve friction and inclination (standard cone, 10cm?);
I-CFXY-15 measuring cone resistance, sleeve friction and inclination (standard cone, 15cm?);
I-CFXYP20-10 / I-CFXYP100-10 measuring cone resistance, sleeve friction, inclination and pore pressure (piezocone, 10cm?);
I-CFXYP20-15 measuring cone resistance, sleeve friction, inclination and pore pressure (piezocone, 15cm?);
I-C5F0p15XYP20-10 measuring sensitive cone resistance, sleeve friction, inclination and pore pressure (piezocone, 10cm?).

routinely checked prior to testing and measurements

Diameter of centering ring CFP
Diameter of friction jacket:
Height dimension of tip edge:
PRODUCTION DIMENSIONS
Tip:

Jacket (C-cone):

Friction jacket (CF-cone):

Tip for used cone:

MINIMUM DIMENSIONS
Minimum diameter jacket
(C-cone):

(CF-cone):

Use "used cone"-tip when
friction jacket diameter:

Minimum diameter of cone
adaptor:

Maximum deviation of
straightness:

Minimum diameter friction jacket

353 <d1 <360

d £d,<d, +0,35

7<h,£10
+0,2
d= 357°
+0,2
d) = 35,7 ¢
+0,1
d, =359 °
+0,1
d=355"°

d, = 35,2 (APB standar:

d) =3
d; < 35,6
d=353

1 mm on a length of
1000 mm
(max. oscillation 1,0 mm.)

T

-

d = 438 °
=437 ©

dy=440 O

d=435°

d, = 43,0 (APB standard)

d;, = 43,2
d, 43,7
d=438

1 mm on a length of
1000 mm
(max. oscillation: 2.0 mm)

482

A.P. van den Berg DEVIATION Standards:
Machinefabriek of Stralchtiess
3 EN 1SO 22476-1

e e

J tip, friction jacket, cone adapter
Type of cone: Icone 10 cm? I Icone 15 cm? 33 I—I
e | 1
Diameter of tip: 35,3 <d1<36,0

0y
g
o~
d
o
~y
©
d2
60"
d

* 10cm? cones: 80mm
*15cm? cones: 100mm

Tip and Local Friction sensor displacement

The different distances of the sensors are compensated
depending on the cone types:

MCMILLAN Dirilling

NZGD ID: CPT_156073

Cone area ratio
a=B/A=0.75

B=1-B/A=025
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CPT CALIBRATION AND TECHNICAL NOTES

Calibration

Each cone has a unique identification number that is electronically recorded and reported for each CPT
test. The identification number enables the operator to compare ‘zero-load offsets’ to manufacturer

calibrated zero-load offsets.

The recommended maximum zero-load offset for each sensor is determined as + 5% of the nominal

measuring range.

In addition to maximum zero-load offsets, the difference in zero load offset before and after the test is

limited as + 2% of the maximum measuring range. See table below:

Tip (MPa) Friction (MPa) Pore Pressure (MPa)
Maximum Measuring Range: 150 1.5 3.00
Nominal Measuring Range: 75 0 2.00
Max. ‘zero-load offset’: 7.5 0.20
Max ‘before and after test’: 3 0.03 0.06

Note: The zero offsets are electronically recorded and r

each sensor.

MCMILLAN Dirilling

Generated with Core-GS by Geroc

NZGD ID: CPT_156073

te

each test in the same units as that of
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CONE CERTIFICATES
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ENGEO

Expect Excellence

LOG OF BORING BHO1

12171

Silvester Clark Consulting Engineers

Thorndon, Wellington
15394.000.000

horndon Quay

Client

Date

Hole Depth
Drilling Method
Drilling Contractor

: Silvester Clark Consulting Core Diameter
:11/09/2018 Hammer Efficiency
:20.38 m Logged By/Reviewed By
: Rotosonic Latitude
: Griffiths Drilling Longitude

: 83 mm
:89.2%
:CM/KJ

1 -41.274451
1 174.783359

Depth (m)
Material
Sample Type
USCS Symbol

DESCRIPTION

SPT
N-Value

Log Symbol
Moisture
Consistency/
Density Index
Pocket Pen.
UCS (kPa)
Torvane Shear
(kPa)

Total Core
Recovery

Notes
(%)

5 7

o
)

NR

NO RECOVERY

N

JET VAC

K |Water Level

T

GP

Sandy fine to medium GRAVEL with trace silt;
brownish orange mottled grey. Poorly graded,
angular to subrounded; sand is fine to coarse, well
graded.

a ©

Y

3/4/16,
N=19

MD

N

GP
ML

Sandy fine GRAVEL with some silt; grey. Poorly
graded, subangular; sand is fine to coarse, well
graded.

N

ML

SILT with trace gravel; grey. Moderate plastic!
| gravel is fine, poorly graded, subangular.

w

ML

Gravelly SILT with minor sand; brownish grey.
Moderate plasticity; gravel is fine t ium,
poorly graded, angular to suban is fine
| to coarse, well graded.

VS

2/2/11/1/0/1
N=3

w

»

N

SILT with minor gravel; bri
moderate plasticity; gravel is
poorly graded, angular to subal

h grey.
0 )

3.85 m - Additio
graded.

»arse sand, well

2/3//5/3/3/3
N=14

100
St

1/2112/213/4
N=11

MARGINAL MARINE

Sandy fine GRAVEL; bluish grey. Poorly graded,
| angular to subangular; sand is fine, poorly graded.

o

Fine SAND with minor gravel, minor silt; bluish
grey. Poorly graded; gravel is fine, poorly graded,
angular to subangular.

4/51/515/716
N=23

o

Gravelly fine to medium SAND with trace silt;
bluish grey. Poorly graded; gravel is fine to
medium, poorly graded, angular to subangular.

TIIIITIIIITIIII.LTIIII?IIIILTIIII?IIIITIIIITIIII.U.IIIII?IIII

o

Fine SAND with minor gravel, minor silt; bluish
grey. Poorly graded; gravel is fine, poorly graded,
angular to subangular.

MD

2/41/8/516/6

(¢,

Gravelly fine to medium SAND with trace silt;
bluish grey. Poorly graded; gravel is fine to
medium, poorly graded, angular to subangular.

N=25

Sandy fine to medium GRAVEL; bluish grey.
Poorly graded, subangular to subrounded; sand is

GP
SP
SP
i SP
SP
‘ GP

fine, poorly graded.

MD = Medium Den

GEOSCIENCE MACHINE BORING 15394 121 THORNDON QUAY BOREHOLE LOGS.GPJ NZ DATA TEMPLATE 2.GDT 10/4/18

NZGD ID:

.U
VS = Very Soft, S =

Soft, St = Stiff, VSt = Very Stiff, H = Hard
se, D = Dense, VD = Very Dense

Water level recorded at 0.2 m after 20.0m had been drilled on 14/09/18. Water level recorded at 0.56 m on 19/09/18.

BH_136415
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LOG OF BORING BHO1

12171

Silvester Clark Consulting Engineers

Thorndon, Wellington
15394.000.000

horndon Quay

Client

Date

Hole Depth
Drilling Method
Drilling Contractor

: Silvester Clark Consulting Core Diameter
:11/09/2018 Hammer Efficiency
:20.38 m Logged By/Reviewed By
: Rotosonic Latitude
: Griffiths Drilling Longitude

: 83 mm
:89.2%
:CM/KJ

1 -41.274451
1 174.783359

Depth (m)
Material
Sample Type

DESCRIPTION

SPT
N-Value

Log Symbol
Water Level
Moisture
Consistency/
Density Index
Pocket Pen.
UCS (kPa)
Torvane Shear
(kPa)

Total Core
Recovery
(%)

25

Notes

80 75

= (UsCsS Symbol

SILT with some clay, minor gravel; brownish
orange. Low to moderate plasticity; gravel is fine
to medium, poorly graded, subangular to
subrounded.

4/51/513/8/8
N=24

<
@

N
)

CORE LOSS

©

SILT with some clay, minor gravel; brownish
orange. Low to moderate plasticity; gravel is fine
to medium, poorly graded, subangular to
subrounded.

©

Sandy fine to medium GRAVEL; bluish grey.
Poorly graded, subangular to subrounded; sand is
fine, poorly graded.

©

Gravelly SILT with some clay, minor sand;
brownish orange mottled grey. Low plasticity;
gravel is fine to medium, angular to subangular;
sand is fine, poorly graded.

Fine to medium GRAVEL; brownish grey. Poorly
graded, subangular to subrounded.

Lr L1011 iD L1011 Lr | | cr | |

©

SILT with some clay, minor gravel; brownish
orange. Low to moderate plasticity; gravel is fin
to medium, poorly graded, subangular to
subrounded.

N
o

-
o

‘
|

MARGINAL MARINE

Fine to medium SAND with so
grey. Poorly graded; gravel is
graded, angular to subang

2/41/6/716/8
N=27

4/9//10/20/20
for 50mm

VD N=50+

N
N

N
N

Silty fine to coarse
Well graded; gravel i
subangular, poorly grade

darse, angular to

3/15//20/6/8/7
N=41

Sandy fine to coarse GRAVEL with minor silt;
bluish grey. Well graded, angular to subangular;
1 sand is fine to coarse, well graded.

-
N

SILT with minor sand; bluish grey mottled brown.
Low plasticity; sand is fine to medium, poorly
graded.

5/8//113/11/17/9
for 25mm
N=50+

-
N

N
w

Gravelly fine to coarse SAND with minor silt;
bluish grey. Well graded; gravel is fine to coarse,
well graded, angular to subangular.

o o
3K
o o o

°

°

o o
3K
o o

°
°
°

°
°
°

°
°
°

°
°
°

°
°
°

°
°

b/6//9/10/17/11
N=47

°
3K
o 0 o o

°
0%6%6%0%0%0%0%0%0 %0 0 0% 0"0"
B 0%0%0%6%6%00%0%6% 0 0% 6 %6 "
0000600060000 0 00

o o

»
L1011 tF L1011 qD L1011 tF | | qD | | tF | tP | tF L1011 CP L1011

SM

graded, angular to subangular.

440

Silty fine to coarse SAND with minor gravel; bluish |-
grey. Well graded; gravel is fine to medium, poorly |-

VD

™=.U

MD = Medium Den

GEOSCIENCE MACHINE BORING 15394 121 THORNDON QUAY BOREHOLE LOGS.GPJ NZ DATA TEMPLATE 2.GDT 10/4/18

NZGD ID:

VS = Very Soft, S =

Soft, St = Stiff, VSt = Very Stiff, H = Hard
se, D = Dense, VD = Very Dense

Water level recorded at 0.2 m after 20.0m had been drilled on 14/09/18. Water level recorded at 0.56 m on 19/09/18.

BH_136415




NZGD ID: BH_136415

ENGEO LOG OF BORING BH01

Expect Excellence

Silvester Clark Consulting Engineers Client : Silvester Clark Consulting  Core Diameter : 83 mm
121 Thorndon Quay Date : 11/09/2018 Hammer Efficiency : 89.2 %
Thorndon, Wellington Hole Depth :20.38 m Logged By/Reviewed By : CM / KJ
15394.000.000 Drilling Method : Rotosonic Latitude : -41.274451
- Drilling Contractor : Griffiths Drilling Longitude : 174.783359
ol 8 _ |- =% . |3
— S g 8 |2 ? § SPT 5|6 Total Core
Elsle| DESCRIPTION E (3|2 22| NVaue | S| | Recovery | Notes
£18|2 8 2 18|g|ae R
8|23 8 S |2|=|38 32| 4 o x
| SM | Silty fine to coarse SAND with minor gravel; bluish |-Ji"}: 9/13//30/20 for
4 grey. Well graded; gravel is fine to medium, poorly |- o
- graded, angular to subangular. B
1 14.0 m - Becomes some fine to coarse gravel,
14.57 well graded, angular to subangular.
15.6
15.51
] GW | Fine to coarse GRAVEL with some sand; grey.
16.6+ Well graded, subangular to subrounded; sand is
- fine to coarse, well graded.
- 5/15//16/12/6/1
] SM | Sandy SILT with minor gravel; grey mottled
16.51 Sp | brown. Low plasticity; sand is fine to medium,
- poorly graded; gravel is fine to medium, poorly
1w graded, angular to subangular.
® 1z Fine to medium SAND with some
5 i mottled brown. Poorly graded.
317812 9
5 12 5/6//’3@33/2/11
o 7] % D
w
5 17.57 g:C 17.45 m - Contai :
g 1= organics.
o i 17.60 m - Safdbecomes fine.
< i
S| 18.61
N i
= . 3/6//7/7/8/9
o ] N=31
9
3 i
3 18.5:
/- R
2l 1 Silty, plastic PEAT. L ]
4 u et
Q] 19.61 SP (| Fine SAND with some silt; grey mottled brown. T
- SM | Poorly graded. 3131/4/5/6/7
iG] 4 Silty fine SAND; grey mottled brown. Poorly N=22
Z - graded. D
2] 19.57
[v4 —
Q i
E N SP | Fine SAND with some silt; grey mottled brown.
g 2. 9: Poorly graded.
3 — VD b/9/113/17/17/3
; — for 5mm
2 i N=50+
S End of Hole Depth: 20.38 m
w Termination: Target depth
I
Q
<
=
3
& | VS = Very Soft, S = Soft, St = Stiff, VSt = Very Stiff, H = Hard
§ MD = Medium Dense, D = Dense, VD = Very Dense
& | Water level recorded at 0.2 m after 20.0m had been drilled on 14/09/18. Water level recorded at 0.56 m on 19/09/18.

NZGD ID: BH_136415



NZGD ID: HA-DCP_136416

ENGEO

Expect Excellence

LOG OF AUGER HAO01

Core Education ' Client : Matt Tippen Shear Vane No : N/A
121 Thorndon Quay Client Ref. : - Logged By : CM
. Date :04/10/2018 Reviewed By :
Thq]rgggz’o\g/oenolggton Hole Depth :0.45m Latitude : 174.783341
: ' Hole Diameter : 50 mm Longitude : -41.274464
— ° ;
Q £ 2 - x
.g ; 5 8 >3 Shear Vane Scala Penetrometer
= > 17) > ¢ £ | Undrained Shear
Elg|o DESCRIPTION 213 2| 25 | Srengn (ea
%_ 31:; 8 s :0:: » g g Peak/Remolded Blows per 100mm
TI®| P © S| 0| 6@
a|=|> O |ZE]=] oo 2 4 6 8 10 12
Reinforced Concrete. S
[
-
L
4
O
z
o
O
Fine to coarse SAND with minor gravel; brown
mixed yellowish brown. Well graded; gravel is
fine to medium, poorly graded, angular to
subrounded. Contains shell and organic
fragments. 4
\'\’\
i ;‘ (>
4 %
| K2
02000
RIS
K]
R
s
i PR KK
0o0%ets
E0%tes
]
PRCRRL
RS
End of Hole Deptht
Termination Conditio al
0.5

I>>@

GEOSCIENCE HAND AUGER 15394 121 THORNDON QUAY HA LOGS.GPJ NZ DATA TEMPLATE 2.GDT 23/10/18

Hand auger met practical refusal at 0.45 m depth on inferred gravel.
Scala Penetrometer met practical refusal at 0.6 m depth.
Investigation termanated due to suspected services

NZGD ID: HA-DCP_136416



NZGD ID: HA-DCP_136416

ENGEO LOG OF AUGER HAO02
Expect Excellence
Core Education Client : Matt Tippen Shear Vane No : N/A
121 Thorndon Quay cnent[?if. : ;)4/10/2018 ReL")egg:: Zy -
. ate : view :
Thorndon, Wellington _ S
15394.000.000 Hole Depth :0.3m atitude : 174.783304
: ' Hole Diameter : 50 mm Longitude : -41.274357
o 3 S
.é g 5 5 E, é Shear Vane Scala Penetrometer
— 1) >| O | ¢ |Undrained Shear
Elg| o DESCRIPTION 213 2| 25 | Srengn (ea
£ |5 X S |&8| 5| @@ | Peak/Remolded Blows per 100mm
a || O = | .2 <=
[ S| 0 o S| o S o
a|=]|>5 O [2|=]0n 2 4 6 8 10 12
Reinforced Concrete. S
= :
L :
14 :
@) - :
42 .
@) :
O i M
Sandy fine to medium GRAVEL; grey mixed dark M
brown. Poorly graded, angular to subangular; :
1. sand is course, poorly graded. :
— .
= GP Del :
End of Hole Depth: 0.3 m
Termination Condition: Practical refusal :
0.5 1 >>@
m >>@
@ :
g :
Q :
N e
[a] y
o :
< :
=
3
,%_J T i>>0
=
<
a
g :
5 B F>>0
o .
o
[
o
S
| 1.0 P>>0
z :
2
<}
=z
8
£ N $>>0
o .
I
=
S
< .
% 7 >>@
- :
w
o
2
<
S ®
<
I
3]
z Hand auger met practical refusal at 0.3 m depth on inferred gravel.
g Scala Penetrometer met practical refusal at 1.3 m depth.
o)
w
o

NZGD ID: HA-DCP_136416
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MACHINE_BOREHOLE P:\33213320677WO00ITGEVWELLINGTON STATION ENTRY PROJECT 602.GPJ BECA.GDT 26/9/08

]
Zi
] BOREHOLE No: BH1
MACHINE BOREHOLE LOG SHEET 1 of 2
PROJECT: Wellington Station Entry Project 602 JOB NUMBER: 3320677/400
SITE LOCATION: East of Johnsonville Line Embankment CLIENT: ONTRACK
CIRCUIT: Wellington Geodetic Datum 1949 ~ BOREHOLE LOCATION:  South end of proposed retaining wall
COORDINATES: N 703,005.00 m RL: 16m
E 300,603.00 m DATUM: Wellington 1853 (MSL)
DRILLING _
% £
|2 8 g
2(e|8 IN:SITUTESTS s 8 " SOIL / ROCK DESCRIPTION g
SlErgra o 3 E| ¢ z g
elflelels|2 s E| % |8l g | ¢
2ls|8|R|El8| L] W [5] B8 |88 | &
Vacuum excavation for service check - no recovery, logged downhole and from|
| spoil. Loosely packed silty GRAVEL, moist, clast supported. Gravel; Coarse, =
subangular, grey/brown, SW greywacke, .
I Minor subangular, MW greywacke cobbles.
Tightly packed, clast supported medium to coarse grey/brown MW greywacke N
c GRAVEL, minor silty matrix; moist. ]
2|3 i
°|8
= 1]
i Coarse gravel, and cobbles, -
3 _
2 M | Stiff gravelly sandy S| range-brown; moist, low plasticity.
2 Gravel: Medium, stained, subrounded to subangular, = =
2= N=4 HW greywacke. i gl
@ | & c
o 2 = |
/] i
L Bl 1 |
g M| Wery stiff drilling), sandy SILT, some gravel, minor clay, trace E -
b caobbles, ora ; moist, low plasticity. Gravel: Medium to coarse, 14 o
o - subangular, M SW, grey stained brown, strong greywacke.
o o e
HEHE i
E ace , grey stained brown, strong greywacke.
g M mpai by drilling) SILT, some sand, some clay, some gravel; -
7 n W h plasticity. Gravel: Fine to coarse, subangular, grey stained brown, =
o b N=12 il oderately strong greywacke.
bl 6 0’?4 Firm sandy GRAVEL, trace clay, orange-brown; wet, low plasticity. Gravel 7
0| 4 n- Medi coarse, greyish brown, stained brown HW, poorly cemented -
?3 e, and MW moderately strong greywacke.
Concentrix - no recovery, described from cuttings: Gravelly sandy SILT, minor -
clay, orange-brown; wet, high plasticity. A
;| Q = : - E : i
o|© Concentrix - no recovery, described from cuttings: Silty SAND, minor fine
gravel, minor clay, greenish/brownish grey; wet, high plasticity. Gravel: @ i
Subangular, HW-MW greywacke. £ 4
E
3 E 4
1 x. |MH| W | Poor recovery, sample disturbed: Soft sandy SILT, some clay, minor gravel, B
1 X brownish greenforange; wet, high plasticity. Gravel: Fine, subangular - 1
2l N=2 g2 % sandstone/greywacke, 2 -
-|w i x' s
e 2 .
o x. o
¥
_rg% MH| & Poor recovery, sample disturbed (partially drilled with concentrix): Soft gravelly -
g fine sandy SILT, minor to some clay, yellowish brownish green; saturated, high 2
&5 g Q plasticity. Gravel: Medium to coarse, subrounded, brown and black stained
RO "0, MW and SW greywacke. -
o|E |2 Q .
o .
x0 =3 -
4 af - 2 -
8 = M Firm, some clay, yellowish brown; moist, high plasticity. Gravel: Medium, g
9 12 . subangular, greyish brown, stained orange-brown, HW, extremely to very weak 2 &
R | = N=17 s sandstone/greywacke. o =
o | o O c
]2 o pes 8 -
o
- 2Iéi’xp:- 2 7
* = @
—~£ Q ML| W | Stiff, race clay; wet, low plasticity. Gravel: Fine to medium, subangular, a ]
= greyish brown, stained orange brown, HW, extremely weak sandstone, and 3
)g é MW, moderately strong greywacke.
=S % -
@ |: ,f"‘én
w = 3 -1
] & 1 il
T O
3 Al
DATE STARTED: 24/8/08 DRILLED BY: Griffiths Drilling (NZ) Ltd COMMENTS:
DATE FINISHED: 24/8/08 EQUIPMENT: Longyear H170 Water level measured after drilling ceased, with all drill equipment removed. RL
LOGGED BY: Jus DRILL METHOD: TT/OBICCISPT estimated from site plan. Coordinates approximate only, +/- 2rrtal,1rr:ieasured on
I = i illi i i e od.
SHEAR VANE No: DRILLFLUID:  Water + mudicompressed air | 5'® BY tape. CC = Concentrix drilling, no recovery with this m
VANE CALIBRATION: DIAMETER/INCLINATION: -/ 80°
FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS SEE KEY SHEET Revision A j
Ad Seale 125

s
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MACHINE_BOREHOLE P:\33213320677\400\TGEWELLINGTON STATION ENT!

i BeCa

MACHINE BOREHOLE LOG

BOREHOLE No: BH1

SHEET 2 of 2
PROJECT: Wellington Station Entry Project 602 JOB NUMBER: 3320677/400
SITE LOCATION: East of Johnsonville Line Embankment CLIENT: ONTRACK
CIRCUIT: Wellington Geodetic Datum 1949  BOREHOLE LOCATION:  South end of proposed retaining wall
COORDINATES: N 703,005.00 m RL: 16m
E 300,603.00 m DATUM: Wellington 1953 (MSL)
DRILLING 3
> 5
4| &
21218 IN-SITU TESTS _| & i SOIL / ROCK DESCRIPTION é
g|a|dW|g i = Q [ fa
= g ; I = = -
glE|l¥|E] s & H E g 2la 8 *
2|Z21818[ 23] || W 3] 5|8 |2(2 ¥ 1
1" "o |MH| S
=1l N=17 i J i Al
=1 % 90 =1 M Moderately thin zone of stiff fine sandy SILT, minor gravel, trace clay; moist,
¥ G4 low plasticity. .
257 I =
—g 8 Gravel: Medium to coarse. ~
- 4
2 e J
g|F oo
£ Vo3 7]
3 Q'g o] 7
81| o ]
" 14 x0 e =
N=32 4
2l 143 0
=4 R - 0% - m
e I 3 i
| i Minor S
=g o -
J5 % 8 g
] 2
=
=|E W3 g | -
(=1 o :ﬂxﬁ E l
-0 5‘ o -
6 . 8 E
T, some fine sand, some clay, minor gravel, yellowish orange-brown; -E
. . high plasticity. Gravel: Fine to medium, subangular, brownish grey, o n
& k= d brown, HW, very weak greywacke, -
8|5 .
Some medium to coarse subangular gravel, trace clay, low plasticity. =
. i
3 * B i .
= |- Thin zone of laminated bedding. -
&= x - it
& w [ Thin lens of clayey SILT; moist, high plasticity.
Wet. 2]
x =
%, M Stiff sandy SILT, some gravel, minor clay, yellowish brown, mottled grey; moist
. * low plasticity. Gravel: Fine to medium, subangular, orange/brown, HW, ]
F | = X extremely to very weak greywacke. —
oo X .
=RR7) x -
- X
- . -
£
— END OF LOG @ B.45m -
- -7—
9 =
- -6—
DATE STARTED: 24/8/08 DRILLED BY: Griffiths Drilling (NZ) Ltd COMMENTS:
DATE FINISHED: 24/8/08 EQUIPMENT: Longyear H170 Water level measured after drilling ceased, with all drill equipment removed. RL
LOGGED BY: Jus DRILL METHOD: TT/OBICC/SPT SR D G onn de plars Coatcrseiex mojccague onk 4 2m, e Uk Ol
SHEAR VANE No- DRILL FLUID: Water + mudlcompressed air site by tape. CC = Concentrix drilling, no recovery with this mef 3
VANE CALIBRATION: DIAMETER/INCLINATION: -/ 90°
FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS SEE KEY SHEET Revision A ___]

Ad Seate 125,
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Wellington Station Entry Project 602 - Johnsonville Line Embankment

Borehole Location

Downhole View DEPTH: 0 to 1.0m

(vacuum excavated):
B Beca Borehole Photos

3320677/400 BH1
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o= Im
Ted varuwmed

ARK ¥ 40 1o 43
a E pe

Wellington Station Entry Project 602 - Johnsonville Line Embankment

roasam i A0

DEPTH: 1.0 to 6.0m

Tmmn-.-r- Pp'r R u y . i
030 42 10 10 00 n:ena--uo oao-o)onm e 0. 40 £af
2 3 e A 26 90 49 A e e ot = ’|"_'1

BOX: 2

i BeCa

3320677/400

DEPTH: 6.0 to 8.45m

Borehole Photos

BH1
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E TESTPITNe TP 0.8

|
Becc IESTPITLOG SHEET 1 of 1

PROJECT Wellington Station Entry Project 602 JOB NUMBER 3320677/240
CLIENT ONTRACK

= 11 Beca

SITE LOCATION. Wellington Station Yard

TESTPIT LOCATION Approx. 0.8 km from Wellington Station. near the stadium

COORDINATES N 703005 m RL 1.87 m
E 300,608 m DATUM.  Horizontal Wellington Geodetic 1949 Verti_ch:_WeIr|ngt_on_ 1953 (MSL)

G

GEOLOGICAL UNIT SOIL DESCRIPTION

R LEVEL

SV T
(kPa} | (kPa)

Scaia (Blows150mm)

CONSISTENCY
SAMPLES

RLim
DEPTH (m
WATE

|
GRAPHIC LO

Fill O

B

. Tightly packed, 'medium dense’, brown and grey layered silly GRAVEL
\dry. non plastic, matrix supported

14 Loosely packed, 'medium dense’, brownlarey GRAVEL. miner silt. minor
o sand, dry. non plastic, gravel supported. Gravel Strong, SW, grey, fine

gg CLASSIFICATION
O P | MoisTuRe

=

o

6£0.0T dl :dl d9ZN

TTZA0TGETESTPITS GPJ BCHFMB2 GDT 25/2/08

F P\3323320

T

: (4] greywacke

lo coarse, minor cobbles, well graded, subroynded and rounded

trace clay, moisl,
grey, medium,

ghsupported. GraveY Strang, SW
fraded, subangular greywacke. /|

, Some sand,

nse’, brownish grey silty gravelly
Hy plastic (matrix), matrix supported
0 medium, subrounded and subangul

ge-brown, silly sandy GRAVEL,
atrix), gravel supported Gravel
< 0 B3 . TWU-MW, orangefbrown, medium to coarse

D1

241208 (10.45 am) K]

End of Test Pit 2 m

DATE DRILLED:
LOGGED BY

FPILCON VANE No.

24/2108 EXCAVATION METHOD: Hitachi EX60 COMMENTS
Pil located al 7.1 m offsel east of NIMTL down

JUB

CONTRACTOR HRS

main. Tidal conditions - falling

BIL

FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS SEE KEY SHEET

—
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FEFEEEEFEEEEEEEEEEEEEEREERN




6£0.0T dLl :dl d9zN

Wellington Station Entry
Project 602

Test Pit Photos
Beca
3320677/240 TP 0.8

6£0.0T dLl :dl d9zN




00.0T dl :dl d9ZN

= 1 Beca

E TESTPITNe TP 1,15
L K TEST PIT LOG _
BeCcqQ SHEET 1 of 1
PROJECT Wellington Station Entry Project 602 JOBNUMBER  3320877/240
SITE LOCATION: Wellington Station Yard CLIENT ONTRACK
TESTPIT LOCATION Approx. 1 15 km from Wellington Station
COORDINATES N 703,370 m RL 188m
E 300,462 m DATUM:  Horizontal: Wellington Geodetic 1949, Vertical Wellington 1953 (MSL)
s = o T e e b L el kL L idtach bk S
. E
o 8 > 8
GEOLOGICAL LINIT ) I & i 2 SOIL DESCRIPTION 7
E| & el e|g o |3
= = « = = w o | m
E El w A I g =
3 a 0 . ® s T
« 8| 2 2| €)8 ER IS
Fill GM| D | D Tightly packed, ‘dense’, brown sandy GRAVEL, some sill; dry, non
| plaslic, gravel supported. Gravel Strong, SW, grey, fine to medium,
minor coarse, well graded, subrounded and subangular greywacke
) "sc]GM| M | D Tightly packed, ‘dense’. dark brown silty EL, some sand, trace
- clay, minor refuse (rags, timber); moi plastic Gravel Strong,
= SW, grey, medium to coarse, minor, . well graded, rounded and
| YoM | M [o [ \subangular greywacke
1 1 Tightly packed, 'dense’, black
| N clay, moist, slightly plastic
1 [2&]CGM| M IMD [ gyong sw, grey, medi
Angular, greywacke a
1 Tightly packed, 'm
vt e 1 maist, non plasli
i - Tt o= L ' B 2 medium to coarse, subrounded and subangular
it o reywacke.
e g s Loosely pack n gravelly SAND, some refuse (bricks.
= brok lastic, matrix supported, hydrocarbon
gy 2 odour edium to coarse, poorly graded, g
2 subroul | Sand: Medium lo coarse
] 24
= &
T& End of Test Pit 1.8 m
— [l m
4
o
2] w®
J Q
L &
&
&
@
&
o
(4]
il
= -
g =
o
- i
o
E .
T
5 |
"é DATE DRILLED: 24/2/08 EXCAVATION METHOD: Hitachi EX60 COMMENTS
g Pil located at 5.0 m offset east of NIMTL down
&ILOGGED BY JuB CONTRACTOR HRS main Tidal conditions - falling
/ o
2 |PILCON VANE No =
;" FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS SEE KEY SHEET e
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Wellingten Statien Entry
Project 602

Test Pit Photos

1.
ssavo7240 TP 1.15
[ —_— == ==== — =

0¥0L0T dl :Al d9ZN



NZGD ID: HA_106180

’j TONKIN & TAYLOR LYD.

T82749.003-HA1

BOREHOLENO: /) /)
BOREHOLE LOG
sieer |/ o/
PROJECT: (a/c & — [ ST~ HILL_ LOCATION: / Stoxre Hill , Tho-nodon JOBNO: 2 749.00 -]
CO-ORDINATES: DRILLTYPE  fla Auge- HOLESTARTED: §° S e b 2220000
DRILL METHOD: HOLE FINISHED:
RL MG an belrs Ac suface £5c! DRILLED BY: AM1/27
DATUM: DRILL FLUID:  Mene LOGGEDBYAZT™  CHECKEDBY: R
DRILLING AND TESTS ENGINEERING DESCRIPTION GEOLOGICAL
3 £
g g 2 el 28 SOIL NAME, PLASTICITY OR wZ E gz ORIGIN TYPE,
g 8 SAMPLES, TESTS | £ £ o 2% PARTICLE SIZE CHARACTERISTICS, COLOUR, Eg i | SZE | MNERAL COMPOSITION, s
§ g Lt g g SECONDARY AND MINOR COMPONENTS - H E§E DETECTS, STRUCTURE
S ensdf
1% XML (ST, shqbtly pleste | bavn, | M1 | VL f
: g B Sone (LAY <sm~e ACLANIES, ToPSalL 3
§ X prtne GRAELS (med. suha 2) e S i
D--u—
? s x|Mb| ... as gbac, mived brem M | F =
1x 0 ; 4
2 & A% 5‘&27, dh:ﬁjg-bmn,&n F ]
RIRIRIK:S el &
NN
: PIRIR > 1
Q b
§ -
H A

1

Al e 3T P

1

1

NZGD ID: HA_106180
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Appendix C — Histoir ~ai. "=stiyations: Aotea Quay Roundabout

F Be‘ a Preliminary Geotechnical Appraisal Report | 3324273-1482920099-718 | 20/04/2021 | 18
-



References

D.1 Previous Geotechnical Investigations in Proximity to Aotea Quay

Roundabout.

NZGD ID Consultant Location Depth (m)

BH_72203 ENGEO Ltd 2015 North-West of Machine 19.91
roundabout Borehole

BH_137712 ENGEO Ltd 2018 North-West of Machine 1.50
roundabout Borehole

CPT_72648 ENGEO Ltd 2016 North-West of CPT 9.00
roundabout

BH_72202 ENGEO Ltd 2015 South-West of Machine 19.95
roundabout Borehole

CPT_72644 ENGEO Ltd 2015 South-West of CPT 9.00
roundabout

BH_115248 Tonkin & 2008 East of Machine 24.18

Taylor Ltd roundabout Borehole
EE Beca Preliminary Geotechnical Appraisal Report | 3324273-1482920099-718 | 20/04/2021 | 19



NZGD ID:

BH_72203

ENGEO

Expect Excellence

LOG OF BORING BH4

GEOSCIENCE MACHINE BORING BOREHOLES REV 01.GPJ NZ DATA TEMPLATE 2.GDT 1/3/16

NZGD ID:

Aotea Quay Toll Depot Client : KiwiRail Core Diameter : 100 mm
151 Aotea Quay Date : 05/05/15 Hammer Efficiency : 87.9 %
Wellington 6011 Hole Depth : 19.91m Logged By/Reviewed By : GL / KJ
12051 Drilling Method : Sonic Latitude : 1749588.9
Drilling Contractor : Griffiths Drilling Longitude : 5429825.7
2 8 _ = >3 . |3
— |—& £ 8 % ‘Z’é SPT nqcf?“\ o Total Core
Elsle @ DESCRIPTION E 1 2]2182 nvave gk g | Recowey | Notes
£ 1529 ® 5|5 va| 208 o
& 2EQ 2 58|55 s8s¢
[a)] = || D — ; =00 [s i g == 25 50 7
4 Core loss.
0.5
=1 NR
T
qw
=
1.0 @
] ML | Sandy gravelly SILT, brown. Low plasticity. Sand ‘ ‘ ‘
N is coarse. Gravel is fine, subangular to S
1.5 SP || subrounded. I 228 a5l
] SAND with minor gravel and a trace of silt, grey. 4303
l Sand is medium to coarse. Gravel is fine to MD N=12
i medium, subangular to subrounded. Shell
2.0 NR | fragments. |
: SP | Core loss.
i Gravelly fine to coarse SAND with minor silt,
i brown. Gravel is fine to coarse, subangular to
2.5 - subrounded. Shell fragments and rootlets.
3.0 d M
1L 3/3//2/2/2/3
] % N=9
N E 2
3.5 1=
15
O
4w
4
4.0—
4.5 i | 8 ML | Sandy SILT with some gravel, grey. Low plasticity. T F
. ML || Sand is medium to coarse. Gravel is fine to
- medium, subangular to subrounded. Shell VS 11111101110
b fragments. N=2
5 0; Clayey SILT with minor sand and a trace of
o NR gravel, grey. Moderate plasticity. NR
B Core loss.
i MH | Clayey SILT, grey. High plasticity.
55 i - 5.25 m to 5.75 m with minor sand and a trace of
i fine gravel.
6.0— —
i VS | o0n0m/110
, N=2
6.5 [ ]
76
BH_72203




NZGD ID: BH_72203

Expect Excellence
Aotea Quay Toll Depot Client g;v/vg:;a;ls Core Di.ar.neter 1100 Tm
151 Aotea Quay Date : Hammer E.fflclency :87.9%
Wellington 6011 Hole Depth : 19.91m Logged By/Reviewed By : GL / KJ
12051 Drilling Method : Sonic Latitude : 1749588.9
Drilling Contractor : Griffiths Drilling Longitude : 5429825.7
2 8 _ = >3 . |3
z I—& 3 818 ‘Z’% SPT 5% Total Core
Elgle @ DESCRIPTION E |32 25] \Value % 2o Recg/)very Notes
= n | 2|2= - = -
HHE A iggg
[a)] = || D 3 ; =00 o> Igé 25 50 75
4 MH | Clayey SILT, grey. High plasticity.
B - 5.25 m to 5.75 m with minor sand and a trace of \E
b fine gravel.
7.5 -
7 0/0//1/0/1/1
, N=3
8.0— [ ]
8.5 1 S
i - 8.75 m to 8.95 m layer of black organic silt.
9.0i ML | Sandy SILT with some gravel, dark grey.
B Moderate plasticity. Sand is medium to coarse. 211110111112
4@ Gravel is fine to medium, subangular to N=4
1o subrounded. Shell fragments.
9570 ML | SILT with some sand and gravel, dark grey.
u Moderate plasticity. Sand is coarse. Gravel is fin
i 2 to medium, subangular to subroun
-4 <
10.04 & - 9.45 m to 9.55 m layer of bl rganic F
1w - at 9.8 m becomes gravell sandy.
12 plasticity. Gravel is fine to ¢ su
] EE subrounded.
10 57 == B - at 10.0 m become; hgrey, with some
~ <—(' fine gravel.
12 3/4//2/2/3/6
, 8 st N=13
© 1 a
s 1160 =2 - from 10.95 m wi d fine gravel
- 14 MH | Moderate plasticity.
8_ 4 8 SILT with minor sand, b grey. High plasticity.
o~ - W
e 11.54 @ - 11.4 m to 11.7 m with some sand and gravel. S
é - w Low plasticity. Gravel is fine to medium,
= = subangular to subrounded.
ju 1Z
s - F
&l 12.64 : —
~N 4 ML | Sandy gravelly SILT, bluish grey. Low plasticity.
f N Sand is coarse. Gravel is fine to medium, 9/11//11/10/10/13
g . subangular to subrounded. N=44
2[12.57 [ ] H
[T} |
14
p ,
5 _
o) ,
I
Wl 13.64
g i
o -
g : VSt
4 -
8| 13.51
wl ML | SILT, grey with purple laminations. Moderate
- 4 plasticity. 713/12/21214
o) _ St N=10
<
= |
W) 44~
SlmEnYy
z
u
O
[%2]
o)
w
o

NZGD ID: BH_72203




NZGD ID: BH_72203

ENGEO

Expect Excellence

LOG OF BORING BH4

GEOSCIENCE MACHINE BORING BOREHOLES REV 01.GPJ NZ DATA TEMPLATE 2.GDT 1/3/16

NZGD ID:

Aotea Quay Toll Depot Client : KiwiRail Core Diameter : 100 mm
151 Aotea Quay Date : 05/05/15 Hammer Efficiency : 87.9 %
WeIIington 6011 Hole Depth : 19.91m Logged By/Reviewed By : GL / KJ
12051 Drilling Method : Sonic Latitude : 1749588.9
Drilling Contractor : Griffiths Drilling Longitude : 5429825.7
2 8 _ = >3 . |3
z I—& 3 8 % ‘Z’% SPT 5% Total Core
Elsle DESCRIPTION € 32|22 Nvawe |5e|g | Recovery | Notes
£ %28 353 %% 3585
© ®© |0 &) o
8 = 8 % 3 ; = 88 Do.:) Igé 25 50 75
4 ML | SILT, grey with purple laminations. Moderate
- plasticity.
: St
i - at 14.3 m becomes with some gravel and minor
14.5 sand. Gravel is fine to coarse, subangular.
7 ML | Sandy SILT with some gravel, bluish grey. Low
] plasticity. Sand is fine to coarse. Gravel is fine to
l medium, subangular to subrounded.
15.61 —
15.57 | - 15.45 m to 15.55 m core loss.
] - from 15.55 m moderate plasticity.
B @ - 15.75 m to 16.05 m with a trace of fine gravel
19
16.01 8 and sand.
i g - 16.05 m to 16.4 m low plasticity.
1z
4 <
1651 = - from 16.4 m with a trace of sand.
Jw ML ; ; o
1z SILT with minor sand, grey. Moderate plasticity. 2/5113/3/5/6
N4 VSt N=17
<
17.6- 21
V]2
12
10
1
1754 = ML | Sandy SILT with sg
ENa) Moderate plastici
14 is fine to medi
14 ML | SILT with mi bf gravel, grey St
o j | Moderate plasti . Gravel is fine
18'% % to medium, subang
1B 77111101978
1 ML | SILT with some sand andi@ftrace of gravel, bluish :
] — grey. Moderate plasticity. Sand is fine to medium.
18'57 Gravel is fine, subangular to subrounded.
i - from 18.6 m with minor sand and no gravel.
19'&, - at 19.0 m becomes partially cemented. H
19.51 —
7 8/12//13/13/16/
- for 35 mm
, N=50+
T End of Hole Depth: 19.91 m
Termination: Target depth
BH_72203




NZGD ID: BH_137712

BoreLog - 13/04/2018 10:59:16 AM - Produced with Core-GS by GeRoc

O ceotechnics

BOREHOLE LOG

Page 8 of 34

BOREHOLE No.: WS 24

Hole Location: Refer to TLP

SHEET:10OF 1

PROJECT: GWN TOLL AOTEA QUAY ENGEO

LOCATION: Aotea Quay, Pipitea, Wellington

JOB No.: 1006494.0000

CO-ORDINATES: DRILL TYPE: Window Sampler HOLE STARTED: 27/03/2018
(N2TM) ORILL METHOD: WS HOLE FINISHED: 27/03/2018
R.L.: ’ DRILLED BY: GEOTECHNICS
DATUN DRILL FLUID: N/A LOGGED BY: JMG CHECKED: ABB
GEOLOGICAL ENGINEERING DESCRIPTION
I , .
ORIGIN, - g N :Zi z érg\ Description and
MATERIAL COMPOSITION. g 2 Tests % 3 . Eg :zig 5e Additional Observations
a 2 laleo @ E o €2 | 58 | 3 ©
2lEle|2g]2 gl & £ i | 5 | 29
HEHEE il 2 B | 8 |88 | E3 [sesme|oweszs
g Concrete.
o g
o c
= 8
£
s
SAND (SP), with minor silt, with trace gravel;
orange brown. Dense; moist; poorly graded; sand,
fine to medium; gravel, fine, subangular to
subround.
WS24-1 @
0.5m
o
3
0.60m: Medium dense.
Silty SAND (SP); grey . Medium dense; moist;
poorly graded; sand, fine.
1.15m: Very loose.
o
3
o SAND (SW), with trace shell fragments; grey .
3 Medium dense; Moist; well graded; sand, fine to
. E coarse.
N 3
1.5m: Target depth
COMMENTS

Hole Depth
1.5m

NZGD IF"BH_137712

Rev.: A
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NZGD ID:

BH_72202

ENGEO

Expect Excellence

LOG OF BORING BH3

GEOSCIENCE MACHINE BORING BOREHOLES REV 01.GPJ NZ DATA TEMPLATE 2.GDT 1/3/16

NZGD ID:

Aotea Quay Toll Depot Client : KiwiRail Core Diameter : 100 mm
151 Aotea Quay Date : 04/05/15 Hammer Efficiency : 87.9 %
Wellington 6011 Hole Depth : 19.95m Logged By/Reviewed By : GL / KJ
12051 Drilling Method : Sonic Latitude : 1749607.7
Drilling Contractor : Griffiths Drilling Longitude : 5429756.5
2 8 _ = >3 . |3
— |—& £ 8 % ‘Z’% SPT nch’(“‘ o Total Core
Elsle & DESCRIPTION E 1 2]2182 nvave gk g | Recowey | Notes
s |58 @ O 5|5 2 $olSs o
5 |2 EQ 2 |58 55 88|5¢
[a)] = || D — ; =00 [s i g == 25 50 75
4 Concrete.
i SP | Fine to coarse SAND with a trace of gravel, dark |- 4
0.5 | brown. Gravel is coarse, subangular. - : L
J | . R
i E GW | Sandy fine to coarse GRAVEL with a trace of silt, 'T.‘ L
- E brown. Gravel is subangular to subrounded. Sand o
1.0-| @ | | MH | is medium to coarse.
] SILT with occasional pockets of coarse sand and S
B gravel, grey. High plasticity. Shell fragments and
1 e | occasional steel fragments. INR ‘ ‘ ‘
1.5 MH  Core loss. f
i SILT with occasional pockets of coarse sand and 2023
J gravel, grey. High plasticity. Shell fragments and St N=14
i occasional steel fragments.
20— Core loss. ‘ ‘ ‘
i ML | SILT with some sand, grey. Moderate plasticity. St
- . Sand is medium to coarse. Shell fragments.
7 SP Gravelly coarse SAND with minor silt, grey. G
2.5 ] is fine to coarse, subrounded to rounded. Shel
B fragments.
30— M L
- 211//3/1/2/1
, N=7
355 ]
7 MH | Clayey SILT, gi oderat igh iCity.
7 Shell fragm
1
- <
W
4.0 1=
o
1 E
a1<
4=
4551
B
7 0/0//0/0/0/0
Jk N=0
50— ]
b VS
5.5 1
6.0— —
- 0/0//0/0/0/0
, N=0
65 J]
76
BH_72202




NZGD ID: BH_72202

ENGEO LOG OF BORING BH3
Expect Excellence
Aotea Quay Toll Depot Client : KiwiRail Core Diameter : 100 mm
151 Aotea Quay Date : 04/05/15 Hammer Efficiency : 87.9 %
Wellinaton 6011 Hole Depth : 19.95m Logged By/Reviewed By : GL / KJ
12051 Drilling Method : Sonic Latitude : 1749607.7
Drilling Contractor : Griffiths Drilling Longitude : 5429756.5
o| © —_x &
g € 3 | e c _ |2
Tl > E S 1%l ég SPT g5 Total Core
Elgle @ DESCRIPTION E 212122 Nvale =13 Re?g/n;ery Notes
£ |52 9 D52l nal ~ &~ o
g 253 2 |58|55 58|58
[a)] = || D — ; =00 [s i g == 25 50 75
4 MH | Clayey SILT, grey. Moderate to high plasticity.
- Shell fragments.
4 Vs
- <
7.5 ; — - 7.45 m to 7.95 m with a trace of coarse gravel.
10
4= 0/0/11/1/1/1
B '<_( S N=4
4=
8.0— é OH | Organic SILT with some sand, black. Moderate ~ [EAAc
7 m plasticity. Sand is medium to coarse. Rootlets and S
B3 S L Wwood fragments. [
- Silty coarse SAND, dark grey. Shell fragments.
8.5 i GW | Sandy fine to coarse GRAVEL with some silt,
- grey. Gravel is subangular to subrounded. Sand is
B medium to coarse.
7 - 8.85 m to 9.45 m brown.
9.0 —
- 4/71/716/9/8
, N=30
95+ J]
i - at 9.65 m becomes more sandy.
1087 » | 'SP | Gravelly coarse SAND with D
4w Gravel is fine to coarse, sub
48 ML | subrounded.
1w SILT, bluish grey. Lo
D | | )
10'5, =z - from 10.5 m wj
1 0I5
- -10.5mto St N=14
Jw
e Z
311607 & - at 10.95 m beco
ol 12 | IML | Gravelly SILT with so
8_ -4 Moderate plasticity. Gra
« 12 ML | subangular to subrounded! Sand is coarse. |
<1150 SILT, grey. Moderate plasticity. F
g | EE ML |- 11.4 m to 11.5 m with some fine gravel. I
= 4= Sandy SILT with some gravel, bluish grey. Low VSt
s B 8 plasticity. Sand is medium to coarse. Gravel is
5| 12.64 8 sp i fine to medium, subangular to subrounded. I
2 | w Silty gravelly medium to coarse SAND, bluish 719/12/10/10/1
2z 1l grey. Gravel is fine to medium, subangular to N=42
@ 4 subrounded.
21251z ] D
> =
14
p ,
5 _
o) i - - —
MH | SILT, bluish grey. High plasticity.
B[ 13.0- grey. High plastietly F
g i
o 4 ML | Sandy gravelly SILT, bluish grey. Low plasticity.
Q N Sand is coarse. Gravel is fine to coarse,
g 4 subangular to subrounded.
ol 13.5 — H
w -
e i 11121911119
S . N=41
<
= |
W) 44~ |
SlmEnYy
z
u
O
[%2]
o)
w
o

NZGD ID: BH_72202




NZGD ID: BH_72202

ENGEO

Expect Excellence

LOG OF BORING BH3

Aotea Quay Toll Depot Cll)ie:t igzilvlvci)iﬂls
151 Aotea Qua ate :
Q y Hole Depth : 19.95 m

Wellington 6011

Drilling Method

: Sonic

Core Diameter : 100 mm
Hammer Efficiency : 87.9 %
Logged By/Reviewed By : GL / KJ
Latitude : 1749607.7

GEOSCIENCE MACHINE BORING BOREHOLES REV 01.GPJ NZ DATA TEMPLATE 2.GDT 1/3/16

NZGD ID:

12051 Drilling Contractor : Griffiths Drilling Longitude : 5429756.5
2 8 _ = >3 . |3
— S S 8 |9 ? § 515 Total Core
Elgle @ DESCRIPTION E 1312122 \Vave |52 2 | Recoweny | Notes
s lal v sI2 55 Y =16~
HHE A iggg
[a)] = || D 3; =00 o> Igé 25 50 75
_ SM | Silty medium to coarse SAND with some gravel, il
- bluish grey. Gravel is fine to coarse, subangular to |-
B subrounded. ? D
14.57 ML | Sandy SILT with some gravel, grey. Low plasticity.
] Sand is medium to coarse. Gravel is fine to
i coarse, subrounded to subangular. H
i - at 14.7 m becomes more sandy and gravelly.
1561 BB ML | S|LT with minor sand and gravel, bluish grey with Ol
b GP | brown laminations. Moderate plasticity. Gravel is ||| Go 7
] fine, subangular. D<
i Silty sandy fine to medium GRAVEL, bluish grey. OQ
15.5 ML Gravel is subangular to subrounded. Sand is IO
E coarse.
T Sandy SILT with some gravel, bluish grey. Low
1E plasticity. Sand is fine to coarse. Gravel is fine to
1 f coarse, subangular to subrounded.
16.61 8
1w
10
1z
ik
16.51 —
4w
4 Z 5/12//111/12/9/7]
Jx N=39
<
=
17.01 2 ML | SILT, bluish grey with brown ldinations
12 Moderate plasticity. Wood ments.
10
o
4 <
17.51 =
40
w
Bl=)
10
13
18.0 -
4 E VSt
7 6/6//4/4/8/12
1Z N=28
18.57 ML | SILT with some gravel and minor sand, bluish
7 grey. Low plasticity. Gravel is fine to coarse,
i subangular to subrounded.
19.61
B ML | SILT with minor sand and a trace of gravel, bluish *SPT
] grey. Low plasticity, partially cemented. result
| appears
19.5 | | st e_\nnorjnalous.
_ Consistency
4 0/2//214/3/4 based on
- N=13 visual
] assessment.
End of Hole Depth: 19.95 m
Termination: Target depth
BH_72202
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NZGD ID: BH_115248

TOMHIN & TAYLOR LTD.
oReHoLEN: | O3
EOREHOLE LOG
sheer | o 2
PROJEGT_C.Q'\"WQODI"" %x;mgu Blec 00ATON  C e (enrh JosNo: MHYAL
CO-ORDINATES: DRILL TYPE ¥ HOLESTARTED. /! /24 /0¥
Peler 4o [’ﬂure / DRILL METHOD; Ru\-argj Watl dﬁ&;.\j HOLEFINISHED; /1 /4 /0B
AL £ Sev oRILLED BY: Guei €6y D eslimy
DATUM; DRILLFLUID: Waker + Quiade Mud  106aEDBY Cod® CHECKED BY: Qﬂﬂ _
DRILLING AND TESTS ENGINEERING DESCRIPTION GEOLOGICAL [
= s 5
2| % Z _=| 8 é_, SOIL NAME, PLASTIGITY O wz|EE|g = ORIGIN TYPE,
=|z|8 S| saypies,TesTs 2 z 2 Eg PARTICLE S1ZE CHARACTERISTICS, COLOUR, EE EE S=2|  MNeRALCOWPOSTION, | =
27 |2|E 8| 2 gm SEGONDARY AND MINOR COMPONENTS 95 =3 (@b | DeTECTs STRUCTURE
= & =" |anadf
|
] De Cotn wharh 4=
7 9(\“"\3 [l o] ol LS
] o\}f \S-T3wn
Tt
5 mox—‘\\ﬁ CAND 4 Alusial /
l6 2. M Sik, alliaoia)
1727 Davk num ™ |p | Colluvia
A wq“\g i de_‘;dfpé
4'a Gea \,Qu i L‘ﬁ\( ,!S
> do = wp 4o 30m | geAipment
(B /ATA AT P !
MN=50
B=220 1.1 L
shimpe | 107 gm\;;f o Sy i | v Rl
N=5O s o % plam moteal, Giint A LR 1
&= Lo 18 - x Alluvial /
@’ @ SA&E) UJ'\'\\\ wA€ ™ y
'% i O( ?: % - i coluvial
i ."'_‘>\
. lG;“. eh’\l eﬂa 'j: %QT\C‘ ‘d;(;“‘;ﬁ(jqu a
3 = mekl mded o0 SRE; \
9 ~=721oH Biovel, Sub omgulas Sortices, | M VS | Hadwur sed.
L 4 & up 16 301\’\\!\ diowmetes; low =
A o .crw, Alvia /
v h2f8/7/7 Lo Tack brown ; UniFaomin Wuvial
2o ol || Sohawda prat SRl colluv
R=L20 1a * c:m,amcf \-;ark. ¢ ethes prant maten) 7\5 ciaeA
I P Swtz GRAVEL wHh some Sand sedinments
oM @n\c\r\ \arown; Gravel, -
1 = edum =B anaular, » H) " (D
1® = 40 ngm d\mmt*e( Sa MH
o, aded ,£e Ao coorse ; Sild,
| x %gﬁce\ﬁ{\—ha PS ™ LAWY
S n qgadgd 61‘4"‘"'4 ats, \ow o\o@é‘ y
"o
IR vz fan)s (50w 1.
o=
= 50t -
'é.!: Yte) ze |™- LA D

NZGD ID: BH_115248




NZGD ID: BH_115248

TONKIN & TAYLOR LTD.
BOREHOLEND: | D
BOREHOLE LOG
seEr Y} o
PROJECT: (e repaet Smmgqr Bler Locamion: Cewteord dosno: XU YELL
CO-ORDINATES: ) DRILL TYPE ¥ HOLE STARTED:
DAILL METHOD: Rcr‘m Wasl, deiling HOLE FINISHED:
i et 3 9 oaeey: Gt fidhe Desllin
DATUM DRILL FLUID: WQ’rCf + Quide Mud  L0GGEDBY CwIP CHECKEDBY. f?ﬁ
DRILLING AND TESTS ENGINEERING DESCRIPTION GEOLOGICAL
=l = =] =
3 515 ! § |8, SOIL NAME, PLASTICITY OR wz|Z2 8 = CRIGIN TYPE,
SIE|8 E | o |88 2E ag .2 =
2|Z|28|8| wwestss £ E| 2 |22 PARTICLE SIZE GHARACTERISTICS, GOLOUR, Bo(EZ|SEg| MINERALCOMPOSITON, =
27| = a8 2 %"5 SECONDARY AND MINCR COMPONENTS 28 =§ BES | DETECTS, STRUCTURE
0 (<] E e
o= QO = et SRR
m N=SD+ 3 :;‘;: CCD e QC\) . ’,-‘..{.l' AW "l.f:.‘s{' /} -
i 19 RAVEL wd ; .
1. f\M g\“‘\j (#) Some i| e luwnal )
]l a Sand . i
4 =° deqived ’
i
4o f || sedierenAs | A
i & -
GO (%0wen) 1© . ]
B EPAAL 2 N "o M N
R=MIL | Jox ]
8 v A
17 x d
_K o =
-
=R | g
f 1@ x | =
ibllra’nfnfg(es.—j e _
N=504 o .
B=380 N9 M [uD o
v, = -
-« = . \H with, Froces oF giravel T N
3 = & Brdom; Uriformly araded; |M NS i m&acjc‘l Sardis | =
‘-\#‘rh"ﬁbh'@b— 1 e Mod p\c- ey Lraces oC -
N=S0+ 4= . DI‘ nm et~ Plorp morrerial; Govel, |
B=h20 2% - 4o _med,sub angulor, u 0 Hwm A!h\“&\.f B
xS Qaﬂdy GRAVEL widh sowe colluvial _
(ﬁ 4% o ':_;.! l"‘"f . . 2 a . =
1 e an Dok Caveensh BV‘Q"‘J‘\,'I Bl ! i-?'('m)‘((’!. =
18" plasdicely ; Grawe 5,;@&_;*,\0{’(\5 7
s’ well qroddd, Sine 4o coarse 742 M Ige _
s P 10 UOmun Aideerers: Sond, well N -
A n‘= adpd L -40 W\ecim'm Paicley N
3550 (eore) 12| |oee Sub anges \ae; Traces of 5
N=S0+ 4o oraanic madrial : Plont modder. e
B=2u0 1i1 1w .0 . ~
{o ! =}
i i Rorehole Tecominored - j
i ot 251 18 . 'orﬂCF‘ detth, i
= (_j/‘ N1EY 5'3;4 . —
2¢ | |
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Appendix E

Safety in Design Register



Sensitivity: General

Author (Role): Blaise Cummins Job No: 3821501

mBeca Safetyin Design Risk Assessment Register __
Approved By: Will Magu Date 7 October 2021
AZCOM Revision: ) Stage of Design / Project: Preliminary Design

Project Name: LGWM - T| d
Green = Thordon Quay; Orange = Hutt Rd; Purple = Aotea Quay; Blue = General (Note: minimum of 2 reviews per project)
RISKS ASSOCIATED WITH DESIGN ELEMENTS Risk Matrix  PROPOSED & APPROVED MITIGATI Mitigated Risk & Resolution RESIDUAL RI
MEASURES
Ref  Chainage Hazard Cause & Outcome Existing controls, if any Proposed Control L C LR Risk Client Design Date Risk Owner Action Required
(Guideword) (1 Eliminate, 2 Substitute, 3 Reduce, 4 Control) Owner  Approved | Status
1 Construc
tion
Phase
1.001 Position / Location Working in close proximity to live road hence the 24| H 114 (| M
potential to causing accidents
1.002 Position / Location Working in close proximity to power poles and 2|14 H DialB4UDig 1 3(M™
under ground services results in services being to be present
struck. during excavation.
1.003 External safety Lack of communication with local residents causes 2 Adequate communication with i i i 1
interfaces issues. letter drops etc.
1.004 Position / Location Improper removal of vegetation causes issues 2 Adequate consultatj 1
arborists.
1.005 Signals and Underground KiwiRail assets get struck during 3 1
telecommunications construction eg signals cables to construction
plans.
1.006 Signals and Underground telecommunications assets get struck 114 (| M
telecommunications during construction
1.007 Position / Location Provision of access to properties during 1 1
construction phase may be difficult to impossible,
Off street parking and the like
1.008 Position / Location [Road to be kept operational at all times. 1 1
1.009 Position / Location work to be carried out adjacent to operational rail 111
land, with live overhead catinery.
2 Operation & Maintenance Phase
2.001 CH 220m|Egress / Access Cyclists collide with pedestrians and / or vehicles at|ls TMP in use already when a | Landscaping / fencing to guide pedestrians at such points 2|2
Sky Stadium entrance should be considered.
2.002 CH240m,|Egress / Access Cyclists collide with vehicles at accessways of Appropriate width for traffic coming in and out, enough warning| 2 | 2
CH320m, existing Capital Gateway car parks for traffic to think about cyclists. Remove the first car park on
CH460m, the north of the most southern exit of Capital Gateway car
CH540m park. Rumble strips to slow cyclists either side of driveways.
Working with Capital Gateway to have proper infrastructures
installed at the car park exits to make drivers more aware of
path users - include during next phase of design (RSA for
Prelim Design - Finding 4.6)
2.003 Various |External safety (On Thorndon Quay corridor: conflicts between A step to delineate between the users 32| M A different colour and texture is preferred to delineate different | 1 | 2
linterfaces cyclists and pedestrians on the proposed new road users on the shared path.
shared path with segregation
2.004 CH 160m -|External safety On Thorndon Quay corridor: Cyclists and 33| H Add appropiate signage such as all cyclists to use cyclepath 2| 2
CH 1500m|ir ists may use the space between on-street etc
parallel parking and central carriageway and
maybe crash into doors opening on them
2.005 CH 240m -|Egress / Access Western side of Thorndon Quay corridor: Business |t is an existing issue. Adequate footpath width will be 2|13 M Possible addition of signage 11 2
CH 1500m vehicles reversing out of properties collide with retained.
pedestrians

Beca // Page 1 of 10
Beca Quality Management System Form rev 1.1 // SID Risk Register
UNCONTROLLED COPY - sourced from Beca intranet Printed ,



Sensitivity: General

EBecCa
AZCOM

Green = Thordon Quay; Orange = Hutt Rd; Purple = Aotea Quay; Blue = General

RISKS ASSOCIATED WITH DESIGN ELEMENTS

Safety in Design Risk Assessment Register

Risk Matrix

PROPOSED & APPROVED MITIGATI
MEASURES

Author (Role):

Approved By:
Revision:

Project Name: LGWM - T|

Blaise Cummins

W Maguire

Job No:

Date

§tage of Design / Project:

Mitigated Risk & Resolution

d

3821501

7 October 2021

Preliminary Design

(Note: minimum of 2 reviews per project)

RESID

L RI

Ref  Chainage Hazard Cause & Outcome Existing controls, if any Proposed Control L C LR Risk Client Design Date Risk Owner Action Required
(Guideword) (1 Eliminate, 2 Substitute, 3 Reduce, 4 Control) Owner  Approved | Status
2.006 CH 700m|Position / Location Davis St/TQ intersection: The right turn in 3| H Confirmed constrained by available width (not enough roomfor| 3 | 3 | H
movement on TQ would block the southbound separate right turn lane)
traffic. Southbound vehicles may jump lanes
(undercutting) to go around the vehicle which
increases the potential for accidents.
2.007 CH1500m |Position / Location Tinakori Rd/TQ intersection: Left turn in vehicles on 3| H Share turn issue still remains however: 212
TQ may collide with the vehicles on the right lane of! 1. The left turn and through movement s| e allowed in
Tinakori Road due to the tight and sharp turn. the same phase.
2. Understand the demand of left tu ents. If the
demand of left turn in movement j designation
of lanes can follow the design
of Practice Figure 22. Chal
tersection. It is likely
lane will be provided
rsections as they are so
e familiar with the new
end not to use this lane for
d changing lanes movement.
2.008 CH 1500m |External safety Tinakori Rd/TQ intersection: Northbound vehicles 212
linterfaces on the jump lanes in order to go around other
vehicles which increases the potential for conflict
accidents.
2.009 Various|External safety [Parked vehicle users getting out of cars step off Increase buffer to 0.8m wide 1 3| M Done
i P into cycle lane
2.010 Sheet 1|Position / Location (RSA for Prelim Design - Finding 4.4) 3| H This area of landscaping will be modified to hard landscaping 113 (| M Done
The waiting space of the crossing adjacent to Sky as part of prelim design to allow for pedestrian storage.
Stadium - insufficient waiting space post-event.
2.011 Sheet 1 |Position / Location (RSA for Prelim Design - Finding 4.5) Proposal to signalise the bus termin 3(H The visibility could be improved with pruning some vegetation. | 1 | 3 | M
Visibility issue at left turn at Mulgrave Street Mulgrave Streeet.
Include signalisation of this intersection during the next phase
of design.
2.012 Sheet 1 |Position / Location Bus-stop Friendly - need to ensure these users Crossing signals 3( ™ Safe design crossing 111
have a safe crossing environment at Bus Station
entry from Molesworth area
2.013 Sheet 1|External safety Speed & Cycle user space - Concerns re high 3| H Designed separated grade between Cycle and Vehicles; and 1 3| M
interfaces speed traffic (from Hutt Rd areas) coming into cycles
Thordon area - and cyclists not protected from
vehicle movements due to cycle way width whilst
cyclists making passing manoeuvres
2.014 Sheet 1|Egress / Access Car parking - lack of parking, unsafe parking exit  |Designed to 250 parks (from approx 350) based on 3| M To WCC standards 111
movement analysis of utilisation, and numbers will drop due to
parallel park configuration and exit line of sight needs
2.015 Sheet 1|Egress / Access Vehicle Crossings on Through Routes - safety risks |Lots of road markings for road users 3 M To Standards 112
2.016 Sheet 2|Position / Location |_Righ( Turn Lanes - insufficient space for designed |Separate lanes 3| M Joint Lanes 1 2
right turn
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2.018

Sheet 4

Position / Location

Cycle Speed controls - accident and conflict of
movement
Right Turn Lanes - insufficient space for designed

right turn

Separate lanes

w
2l =

Joint Lanes

2.019

Sheet 4

External safety
interfaces

Raised Zebra Crossing Noise - Issues with noise
on raised on crossings in other regions recorded.

Raised crossing for safety; road speed dropped from 50
to 40KM

2.020

Sheet 4

[External safety

Bus Lane path areas on curves - safety issues with
bus lane width a curve insufficient - riding footpaths

Confirm height and texture , and impacts of hea
noise effects (Carterton issues reported - ge;

Mark Owen)

Model turning to confirm curves widths

2.021

Sheet 5

NIL raised

2.022

Sheet 6

Egress / Access

Raised exits to Businesses - issues with varied
widths, and line of sight in the immediate area is
constrained

Parking set back to allow for improved visibility

WK request to re-check set-ba

2.023

Sheet 7

Egress / Access

(RSA for Prelim Design - Finding 4.7)

Te Puna Reo Childcare facility at 238 Thorndon
Quay - the issue of providing safe vehicle
stoppping space for this childcare facility

It has been confirme
area to include a d
at CH3090m

here is suitable space throu
ated drop off zone similar to the desl

Done

2.024

Sheet 8

Egress / Access

(RSA for Prelim Design - Finding 4.8)

Future bus parking area for electric buses under
the motorway - the vehicle crossing will need to be
modified to cater for safe bus entry and exit.

2.025

Sheet 9

Egress / Access

(RSA for Prelim Design - Finding 4.9)
Access at former Target building - safety concerns
due to the wide crossing.

2.026

Sheet 9

|External safety

(RSA for Prelim Design - Finding 5.4)
ion layout at Hutt Rd/Tinakori Rd:

a. drivers have to stop far away from the
intersection as the limit line on Tinakori Road is too
far away from the intersection. Drivers may fail to
stop at the limit line and make turns at Hutt Rd
\when pedestrians or other phases are running.

b. no provision for pedestrians on the western side
of Hutt Rd to enable pedestrians to cross Tinakori
Rd safely.

c. cyclists on Tinakori Rd to access the signalised
crossing to the cycle path on the eastern side of
Hutt Road.

The vehicle cross ied in the next phase of

design.

luding consultation with

ayout so that the limit line on Tinakori Rd is
€ intersection.
an informal crossing point on Tinakori Rd for

ess for cyclists on Tinakori Rd to access the
ssing to the cycle path on the eastern side of

Done

2.027

Sheet 9

Egress / Access

(RSA for Prelim Design - Finding 5.5)

Vehicle accesses at Tinakori Rd intersection:

1. The two vehicle crossings on the eastern side of
Hutt Road will be difficult and unsafe for vehicles to
exit from the signalisation of the intersection.

2. Restricted intervisibility with cyclists at the
vehicle crossings

Rationalisation of these accesses should be considered and
raised with the property owners. Explore the solutions of
rationalising these accesses and siganlise private driveway,
e.g. at Johnsonville/Corlett and Johnsonvlle/Broderick. - to be
included during the next phase of design.

2.028

Sheet 9

External safety
interfaces

Bus lane turning Jug handle - impacts ped crossing
area - disconnected journey because bus needs
area to sweep around curve

2.029

Sheet 9

Egress / Access

Peds on western side - concerns re formal crossing
areas v informal crossing safety. How do peds exit
large commercial premises

Design constrained by area; ramp on sheet 8 design for
peds to cross area

(X
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2.030 Various|External safety (RSA for Prelim Design - Finding 4.1) The raised safety buffers has been widened to 0.8mfor | 3 | 3 | H Include the detailed delineation between the traffic island 113 (| M
interfaces 0.5m wide raised safety buffers between cyclists  |the preliminary design to address the issue related to the between the carriagway and cycle path and solution to resolve
and pedestrians: insufficient safety buffer. the conflicts between cyclists and vehicles waiting to turn onto
1. A trip hazard for people going to and from parked the carriageway at driveways in the next phase of design.
vehicles
2. Opening of vehicles doors can be a hazard for
cyclists.
3. The risk of the island being struck is high at night
when there are fewer parked vehicles.
4. Cyclist may not be able to safely manoeuvre
around a stationary vehicle waiting to turn onto
road from a driveway.
2.031 Various |External safety (RSA for Prelim Design - Finding 4.2) 32| ™M 1 1
interfaces Pay and Display machines - drivers will need to
access the machines by crossing the cycle path
and they may not be aware of the presence of
cyclists. In addition, the landscaping between the strip between the cycle
cyclepath and the footpath may be a hazard for d for motorists to walk to
drivers to cross or can be damaged by foot traffic. icles - to be included in the
2.032 Various |Egress / Access (RSA for Prelim Design - Finding 4.3) 2|2 be put in place to divert 1 1
There are two drainage accesses on the eastern footpath with appropriate
side of Thorndon Quay. Any work being undertaken with Wellington Water
will block the cycle path.
2.033 Egress / Access Cyclists collide with vehicles from accessways On Hutt Road, the cycleway is in green colour and gnages and markings to remind drivers of cyclists 213|M
cycle marking on the pavement to raise drivers,, e the priority of cyclists on the cycleway over
awareness. d provide LED warning lights to warn drivers for
or the other way around. Rumble strips to slow
at driveways.
2.034| CH 1500m -|External safety On Hutt Road corridor: Cyclists may use the space
CH 5040m|interfaces between on-street parallel parking and central
carriageway and maybe crash into doors opening
on them
2.035 CH 1620m|Egress / Access [Business exits: conflict between motor vehicles and Consideration of rationalising exit entry points to reduce 2| 3| M
other road users result in collisions. higher use conflict areas
exit/access movements.
2.036 CH 2560m|Egress / Access Spotlight exit / Hutt Road: Collisions due to complex Consideration was given to install another controlled arm 3| 4|H
and conflict vehicle movements for right turn out however has been discounted due to complexity.
vehicle drivers from the accessway - they need to
take care of cyclists and pedestrians on the road,
and have to cross multiple lanes in a short distance
in order to make a U-turn.
2.037| CH 2560m -|External safety Shared pedestrian and cyclists on the northern Hutt|Markings and signages on the shared path and alsothe | 3 | 2 | M Existing separation between cycleway and footpath by line 111
CH 5040m|interfaces Road corridor cause accidents footpath is concrete and cycle path is asphalt providing marking on Hutt Road will be adopted for the northern Hutt
colour differentiation. Road. The cycleway and footpath will be on the same level but
with different colours and textures.
2.038 CH 3220m |External safety lllegal parking on the pedestrian side of the shared 2|13 M Talk to the business owner and let them understand that the 1 1
linterfaces path along Hutt Road increases the conflicts space should not be used for parking. Provide enough

between vehicles and vulnerable road users and
the risk of collisions. It happens in front Storage
One.

—

signages to prevent parking.
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2.039| CH 3580m -|External safety Cyclists may crash into the fence, roll over to the | There is existing fences along the property boundary 41 M Possible extend the east for footpath. The separated cycleway | 1 | 2
CH 3900m|interfaces railway line and hit a train or are hit by a train would be the side away from the fence so that the risk for
cyclists could be reduced. Consider to replace the existing
fence with a higher fence so that the risk could be eliminated.
2.040 CH 5040m |External safety [Jarden Mile/Cenntenial Highway/Hutt Rd 4 2|13|M™M
i ir ion: Vehicles may take a U-turn at this
intersection which increases the potential for drivers who want to take a U-turn to,
crashes.
2.041 CH 5040m |External safety [Jarden Mile/Cenntenial Highway/Hutt Rd 4 H Provide staged pedestrian cros! 23| M
i i ion - Hutt Road: Pedestrians need to cross standing area in the midd
7 lanes which increases the risk that pedestrians
collide with vehicles.
2.042 Various|External safety Parked veicle users getting out of cars step into 0.8m wide buffer 2| M Continue 0.8m fer for the rest of the Hutt Rd path 112
i cyclelane
2.043| Sheet 10 and|Egress / Access (RSA for Prelim Design - Finding 3.7) 3| M Cycle path access e included in next phase of 1 2
Sheet 23| The Sar Street Intersection and the Onslow design.
Intersection:
Cyclists cannot safely access the cycle path on the
eastern side from the side road due to the lack of
crossing facilities.
2.044 Sheet 10|External safety Separation between cycle / peds - safety concerns |Designed to flush surface to allow for use of Ped footpath
interfaces for cycle passing
2.045 Sheet 10|Timing Signals control does not working - during heavy next stage of design, with modelling 2|1
traffic - queuing issues
2.046 Sheet 10|External safety U Turn Control - safety risks Design raised medians to impove safety, reduce,
interfaces Turns. Will be a mountable kerb to accommda
down" or other traffic interruption issues
2.047 Sheet 10|Egress / Access (RSA for Prelim Design - Finding 5.6) r at the property boundary between the Lighting 1 2 Done
Waitomo Fuel stop/Lighting Plus: Ark and the footpath.
some motorists drive along the footpath due to the
contiguous surface between the footpath and the Modify the vehicle crossing to provide access to the Lighting
Lighting Plus car park. Plus car park.
2.048 Sheet 11|External safety Speed of Cyclists - safety concerns Markings to slow at confi Additional markingas and signage to be included at next 2|1
interfaces design stage
2.049 Sheet 12 |Egress / Access [Bollards - Different to maintenance, and high cost [Replace the propa pollards on the curve with' The removal of the existing bollards can be incorporated in the | 1 1
of upkeep; bollards would be a significant safety tactile alternative in elim design. next phase of design after consultation with adjacent property
hazard and should be avoided (RSA for Prelim owner regarding their purpose.
Design - Finding 5.7)
2.050 Sheet 12 |External safety Lighting of area - visibility and safety conerns Currnet Lighting Investigate lighting requirements in next phase, to improve 1 1
interfaces user utilitisation - well lit for safety
2.051 Sheet 12 |External safety Bus Stop & Shelter Design - concerns re safety / Use of WK design guides for latest Update design in later phase to show more detail - to reflect 1 1
i design, blind spots from material use (not see- latest WK design (As per Hutt Rd report); include bus shelter
through from bus shelter) design on drawings
Need to get location and shelter design right for safety
2.052 Sheet 12|Egress / Access Ped OverBridge from Ferry - Concerns re way- Design of "step Up" 3| H Include further detail on design 2|2
finding for Peds and cyclists - a conflict zone
2.053 heet 13 L Raised
2.054 heet 14 L Raised 1
2.055 heet 15| L Raised
2.056 heet 16| Size Cyclist volumes due to increase 3-fold in future 2 [ M | [Review design to allow additional cyclist holder / waiting space | 1 1
modelling - concerns re impact of through light on at "push button" area in middle of intersection
cyclist "push button" zone. Many cyclists waiting on
foot path to go up Kaiphoror
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2.057 Sheet 16|Egress / Access (RSA for Prelim Design - Finding 5.6) 413 H Include the following in the next phase of design: 2|2
Exit to Spotlight business area: 1. Move the solid panels on the eastern side of Kaiwharawhara
Restricted visibility to the left for drivers exiting the Stream bridge handrail to the western side and replace with
Spotlight business area due to the solid panels on the 'see-through' panel from the western side;
the handrail of the adjacent Kaiwharawhara Stream 2. Cut back the tree foliage on the stream bank e Spotlight
bridge and a tree. business area car park exit.
2.058 Sheet 17| Not reviewed - similar to previous
2.059 Sheet 18| Not reviewed - similar to previous
2.060 Sheet 19| Egress / Access Kindygarten area - footpath and parallel parking - [Safety audit improvements implemented 23 M Look for further safety improver 1 1
conflict of users with Drop-offs and cycle / footpath -| increase safety
safety concerns
2.061 Sheet 20| Not reviewed - similar to previous
2.062 Sheet 21| External safety Ped Zebra Crossing - safety concerns - history of |Staggered crossings, and signalised 2|3 2|2
interfaces injury.
2.063 Sheet 21|Egress / Access (RSA for Prelim Design - Finding 5.6) 2|2
Exit from Placemakers car park - the signage on
the 'see-through' fence and a shed restrict vsibility
to cycle path and footpath users.
2.064 Sheet 22 |Egress / Access (RSA for Prelim Design - Finding 5.6) 2|2
Caltex service station - At the exit to the service
station, a solid fence and a fence cart within the
Placemakers car park restrict visibility to cycle path
and footpath users.
2.065 Sheet 23|Size (RSA for Prelim Design - Finding 5.8) 1 1
Hutt Road/Onslow Road Intersection:
The proposed 0.95m wide median at the
intersection is insufficient width for double aspect
traffic signals with target boards - distance from
vehicles constrained
2.066 Sheet 23 |Egress / Access Footpath access - lack of linakge into wider area 1 2
footpath
2.067 Sheet 23 |Timing Right Turn Vehicle stacking - concerns of high delling results have been provided to RCA. Further 212
volumes at peak times (RSA for Prelim Design - design and discussions to take place during next phase of
Finding 5.8) design.
2.068 Sheet 24| Not reviewed - similar to previous
2.069 Sheet 25| Environmental Visibility concerns from road side into corridor - Design progressing 2| 2
conditions rees overhanging and many exits
.070 heet 26| ot reviewed - similar to previous
.071 heet 27| ot reviewed - similar to previous
.072 heet 28| ot reviewed - similar to previous
.073 heet 29| ot reviewed - similar to previous
.074 heet 30| ot reviewed - similar to previous
075 heet 31|External safety (RSA for Prelim Design - Finding 5.9) Design - Terminate the northd Include the following items in the next phase of design: 21
interfaces Lane changing on inbound approach to Jarden Mile |advance of the lane diverges - i the 1. Erect overhead signage at the above SPV lane termination
- weaving across lanes Prelim Design. to direct drivers into the correct lane for Centennial Drive
(SH1) or the SH2 on-ramp.
2. Reinforce the overhead signage with destination
roadmarking in each traffic lane and additional advance
destination signage.
2.076 Sheet 32 |External safety Ped / Cycle movement at Intersection - concerns re | Design - moved bus stop area, to free up space for red 32 ™M Look at raised platforms to encourage speed reduce - maybe 1 2
linterfaces connectivity with bus stops in area crossing areas - currently flush levels. speak with James Hughes; look at north bound bus stop to
(RSA for Prelim Design - Finding 5.10) The central island enable 2 buses - design a double.
on the southern approach has been widened to 3m in Speak with Scott Coburn re cycle and footpath - share
Prelim Design. drawings for proposed new development
Designer to look at prioritisation at intersection
(RSA for Prelim Design - Finding 5.10) Make the two-stage
crossings staggered - to be included in the next phase of
design.
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2.077 Sheet 32| Position / Location (RSA for Prelim Design - Finding 5.11) The speed limit on Centennial Highway is proposedtobe| 3 | 3 | H Further discussions and design to be undertaken during next 2|2
Concerns regarding proposed raised safety reduced to 60km/h in advance of Jarden Mile phase. Information on SH2 installations to be provided to RCA
platforms (RSP at Jarden Mile Intersection - a intersection. by LGWM.
speed differential could lead to heavy braking and
consequential rear-end or loss of control crashes.
The RSP may not be visible to most drivers until
they are at the intersections.

2.078 Various |External safety (RSA for Prelim Design - Finding 5.1) 32| ™M The separator will be investigated al onsideredand | 2 | 2

interfaces Pedestrians using the cycle path despite of included at the next design stage.

different surfaces - conflicts between cyclists and
pedestrians

2.079 Various |External safety (RSA for Prelim Design - Finding 5.2) The design changes have been made to the start ofthe [ 4 | 2 | M Signage to be included a ext phase of design 111

linterfaces [The southbound SPV lane on Hutt Road is 'BUS LANE' on southbound Hutt Road - changed from clear for motorists whg se which lane.

changing to a Bus lane along Thorndon Quay at the|CH1500m to CH1740m
intersection with Tinakori Road - vehicles on the
SPV lane have to move quickly to the general
traffic lane at the intersection, resulting difficiult and
unsafe manouvre.

2.080 Various |External safety (RSA for Prelim Design - Finding 5.3) 5| 1| M | [Further work to be in ‘the next phase of design 21

interfaces No provision for safe U-turns. regarding number, local d design of u-turn facilities.

2.081 Aotea Quay|External safety Safety concerns re freight traffic exiting base into  |Mini roundabout, with low roundabout for heavies U-turns| 3 | 2 [ M 212

Roundabout|interfaces fast lanes; Ped crossing have to navigate high (not signalised)
speed traffic
2.082 Aotea Quay|External safety (RSA for Prelim Design - Finding 6.1) The size of the roundabout has been increased in the 32 ™M 2|2
Roundabout|interfaces Safety concerns re proposed mini-roundabout: 1.  [final Prelim Design. The southbound short acceleration
truck drivers may seek for unsafe gaps; lane has been removed, and truck drivers will not need to
2. the vehicle in the right-hand lane of northbound |merge to the left lane.
traffic lanes may be hidden from view by a truck in
the left-hand lane;
3. the southbound acceleration lane is too short for
slow moving trucks to merge to the faster left lane;
4. full signalisation of the intersection might provide
a better option in terms of safety, and the
pedestrian crossing across the freight yard could
be controlled.
2.083| Aotea Quay|External safety (RSA for Prelim Design - Finding 6.2) A speed reduction to 50km/h on Aotea Quay is proposed on 2|2 Done
Roundabout|interfaces The speed limit on Aotea Quay and on ramp from [Aotea Quay to align with the proposed 50km/h on Hutt Rd from
Hutt Road is still 70km/h while the speed limit on the Tinakori Rd/Hutt Rd intersection to the Onslow Rd/Hutt Rd
Hutt Road between Centennial Highway and intersection.
Onslow Road is to be reduced from 80km/h to
60km/h. The speed limits will be inconsistent.

2.084 |Position / Location Cyclists collide with street furniture H Make sure the street furniture are not in the middle of the 1 1
cycleway. Relocate the street furniture or provide appropriate
marks/protection surrounding the street furniture.

2.085 Position / Location Cycle path ponding resulting in falling off bike M Provide suitable cross fall from centre or one side depending 112
on location and suitable numbers of catchpits to drain away
and grooves within AC cycle path.

2.086 External safety Insufficient lighting resulting in collision Currently lighting is available 33| H Current lighting to be assessed and upgraded as required 113(|M

linterfaces

2.087 Position / Location Existing inground pits covers and frames are not 3|3|H Raise or lower pits cover and frames to be flush with new cycle| 1 | 3 | M

flush causing cyclists to fall off path.

2.088 External safety Pedestrians crossing the road collide with cyclists 33| H Pedestrian crossings goes across the cycle path and connects | 1 | 2

interfaces on cycle paths footpaths. Provide adequate signages at crossing.

2.089 External safety Cyclists access cycle path at random points 3|14 H Crossing installed where appropriate for main access points. 1 3| M

linterfaces resulting in collision with vehicles Suitable signages and markings.

2.090 CH 240m -|Position / Location Trees planted on the landscape areas may impact 314 H Choose tree species to suit the location either low lying shrubs | 1 3| M

CH 1500m on visibility lines and cause crashes. or lower canopy needs to be 2m plus. Make sure any plants
planted on the landscape segregation will not obscure visibility
lines for all road users.
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2.091 External safety Onlsow and Tinakor Rd intersection: right turn filter 3|14 H Remove the right turn filter and left turn filter to allow full 112
interfaces and left turn filter increases the risk of crashes pedestrian protection and as well as remove the risk of right
turn and left turn filtering crashes.

2.092 Signals and Above ground assets on or near the route causes 213 Minimum clearance of 0.5m from any fixed asset. 2|2

telecommunications issues

2.093 Network Services Maintenance vehicles cannot access parts of the  |No-stopping and no-parking control in front of the service | 1 | 1 The no-stopping and no-parking control wil 1 1
corridor. stations.

2.094 Various Drainage issues due to the new raised safety 2|2 Identify the existing location of drai 1 1
platforms safety platforms. Two options t;

Relocate the sumps and build n
slot drains.

2.095 Egress / Access Is their adequate / suitable fencing to prevent Existing Fencing 2|2 Review of existing f to confirm if modification req 1 1
access to the adjacent Kiwirail land for the extents
of the job. (who's responsibility is the fencing)

2.096 External safety Catchpit cover grills catch skinny tyred wheels 113 Orientate at 90de of movement. plus use of 1 1

interfaces wave grills rather tha ones.

2.097 External safety Skid resistance of existing covers and frames poor. 2|2 lacement of cover al to be considered 111

interfaces

2.098 Timing [Pedestrian crossings throughout the project. As 413 2|2
crossing multi lanes throughout the project. By it's
nature takes time to cross. yclists and Pedestrians.

2.099 |Position / Location Safety Buffer for Disabled & others - transition afety improvements on corridor re kerbs and 1 1
between zones but result in trip/ fall risks on etween each modal zone
different levels

2.100 Egress / Access Emergency Vehicle Access on corridor - what is "multi-use” of lanes for emergencies - without 111
required re parking and bus lane use for ‘oject objectives - "access" for normal traffic
lemergency access

2.101 External safety (RSA for Prelim Design - Finding 3.1) Sig be included at the next design stage to indicate 112

interfaces The potential cycle path users include but not modes of use. The directional arrows at regular intervals along
limited to cyclists, e-bicycle users, e-scooters, the path will be included in next phase of design.
skateboarders, etc. The high speed path users and
the behaviour of failing to comply with 'Keep Left'
rule will result in an increase in severity and
likelihood of crashes with other road users.
2.102 External safety (RSA for Prelim Design - Finding 3.2) Design on TQ and exi 24| H Additional markings across the cycle path prior to driveways to | 1 2
interfaces Speed of Cyclists - safety concerns at pedestrian  [markings with cycle symb@ 0SS accessways. highlight potential conflicts and cyclists to be included in next
crossing areas, bus stops and majority of phase of design (e.g. zigzag, red markings).
driveways

2.103 Egress / Access (RSA for Prelim Design - Finding 3.3&3.4) 4 a. To ensure that drivers turning into accesses have visibility of| 2 | 2
Conflicts at vehicle crossings between cyclists and cyclists using the cycle path, parking restriction will be put to
vehicles at driveways along the route: ensure sight distance to approaching cyclists is sufficient, in
a. poor visibility to approaching cyclists due to accordance with Waka Kotahi Technical Note 2, as part of the
parked vehicles. next design stage.

b. vehicles focusing on a gap in traffic rather than b. Speed humps to be included in next phase of design,
approaching cyclists location to be considered.

c. vehicles existing a property where the driver is c. Crossing ramps to be considered in next phase of design.
not forced to slow.

2.104 Position / Location (RSA for Prelim Design - Finding 3.5) 33| H To avoid any trip hazards and to minimise the conflicts 1 1
Conflicts at bus stops between cyclists and between cyclists and pedestrians at bus stops, the design
passengers/pedestrians: below is proposed.

- It is likely that passengers from buses are using
the rear door and then crossing the cycle path but
now the pedestrian crossing on the cycle path is
leading to the front foor. — -
- The buffer between the cycle path and footpath
could be a trip hazard.
- This is a high conflict area for pedestrians and
cyclists.
Beca#-Paor 10
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Green = Thordon Quay; Orange = Hutt Rd; Purple = Aotea Quay; Blue = General
RISKS ASSOCIATED WITH DESIGN ELEMENTS

Hazard
(Guideword)

Ref  Chainage

Cause & Outcome

Safety in Design Risk Assessment Register

Existing controls, if any

Author (Role):

Approved By:

Revision:

Risk Matrix

PROPOSED & APPROVED MITIGATIO
MEASURES
Proposed Control
(1 Eliminate, 2 Substitute, 3 Reduce, 4 Control)

3

Blaise Cummins

Project Name: LGWM - Thorndon Quay & Hutt Road

Mitigated Risk & Resolution

L C LR

2.105 Position / Location (RSA for Prelim Design - Finding 3.8) 3|38| H The location and size of rubish collection areas will be 111
The rubbish bins and paper piles left out in the considered in the next design phase which will involve
cycle path could be a hazard to cyclists. consultation with property owners / tenants.

2.106 Size (RSA for Prelim Design - Finding 3.9) 2|13 M Detailed traffic signals infrastructure locations will be included 1 1

Risk

Owner

Client
Approved

Design
Status

Job No:

Date

Stage of Design / Project:

3821501

7 October 2021

Preliminary Design

(Note: minimum of 2 reviews per project)

Date

Risk Owner

RESIDU

Action Required

Signals infrastructures - insufficient space and may
obstruct pedestrians and the public using facilities;
accessibility of controllers for service vehicles

in the next design stage

Beca Quality Management System Form
UNCONTROLLED COPY - sourced from Beca intranet
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Sensitivity: General

Author (Role): Blaise Cummins Job No: 3821501

mBeca Safetyin Design Risk Assessment Register
Approved By: Date 7 October 2021
A-COM Revision: 3 Stage of Design / Project: Preliminary Design

Project Name: LGWM - Thorndon Quay & Hutt Road

Green = Thordon Quay; Orange = Hutt Rd; Purple = Aotea Quay; Blue = General (Note: minimum of 2 reviews per project)
RISKS ASSOCIATED WITH DESIGN ELEMENTS Risk Matrix § PROPOSED & APPROVED MITIGATIO [t gets) R (Roeslliier RESIDU
MEASURES
Chainage Hazard Cause & Outcome Existing controls, if any Proposed Control L C LR Risk Client Design Date Risk Owner Action Required
(Guideword) (1 Eliminate, 2 Substitute, 3 Reduce, 4 Control) Owner  Approved | Status
3 Demolition Phase
3.01
3.02
Key; Notes: Hazards / risks considered are those that are project / site specific, non-standard / bespoke designs, special

processes, high hazard risks (e.g. non ‘business as usual’ hazards) that have been identified at the time of the
review(s). Other risks will continue to appear during the design life of the project and should be assessed and
managed by appropriate parties.

No ledges to leave glasses on
c= [Consequence 1) Low  2) Moderate 3) Significant  4) Major  5) Critical LR =[[EVel8 L)Low M)Moderate
L= [CkeliRGea ] 1) Rare 2) Unlikely 3) Possible 4) Likely  5) Aimost Certain

E) Extreme

Beca // Page 10 of 10
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