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RMA FORM 5

Submission on publicly

notified Proposed Porirua

District Plan

Clause 6 of the First Schedule, Resource Management Act 1991

To: Porirua City Council

1. Submitter details:

PCC - Submission Number - 242

q‘ LANDMATTERS

Full Name

Company/Organisation

if applicable

Pukerua Property Group Limited

Contact Person

ifdifferent

C/- Bryce Holmes, Land Matters Ltd

Email Address forService

bryce@landmatters.nz

Address 20 Addington Road

City Postcode

P ‘
AddrEssfarsaics ostal Address Courier Address
if different

Mobile Home Work
Phone

021 877 143 06 364 7293

2. This is a submission on the Proposed District Plan for Porirua.
3. | could not gain an advantage in trade competition through this submission.

If you could gain an advantage in trade competition through this submission please complete point

four below:

4. I am directly affected by an effect of the subject matter of the submission that:
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(a) adversely affects the environment; and

(b) does not relate to trade competition or the effects of trade competition.

Note:
If you are a person who could gain an advantage in trade competition through the submission, your
right to make a submission may be limited by clause 6(4) of Part 1 of Schedule 1 of the Resource

Management Act 1991.

5. | wish to be heard in support of my submission.

6. I will not consider presenting a joint case with other submitters, who make a similar submission, at a
hearing.

Please complete section below (insert additional boxes per provision you are submitting on):

The specific provision of the proposal that my submission relates to:

See part 3.

Do you: Support? Oppose? Amend?

See part 3.

What decision are you seeking from Council?
What action would you like: Retain? Amend? Add? Delete?

Reasons:
See part 3.
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1. BACKGROUND AND INTRODUCTION

Porirua City Council (PCC) has reviewed its Growth Strategy to guide how the City changes over the
next 30 years. The Growth Strategy includes a review of the Northern Growth Area 2014 (NGA).
Porirua City Council is looking to implement its Growth Strategy through its new District Plan. The
draft District Plan is open for comment. This document is a submission on Porirua’s Proposed District
Plan.

Mt Welcome Station is just to the south of Pukerua Bay on the eastern side of the current State Highway
1. Part of that property (upwards of 55ha) is the subject of an agreement between the current owner and
Pukerua Property Group Limited (PPGL or Pukerua Property Group Limited) or nominee. Pukerua
Property Group Limited and its Classic Builders partners have an expanding presence in the city through
developments at Brookside, Navigation Heights and Adventure Drive. Classic are now the second biggest
house builder in the country and can provide a more controlled and comprehensive development model
by being able to package the land and building into one ‘turn key’ transaction. Track record and local
employment are 2 key aspects benefiting the City economy from the new owners of part of Mt
Welcome Station.

This document briefly describes the land, the general parts of the Proposed District Plan Pukerua
Property Group Limited wish to have amended and gives reasons for the suggested amendments.

2. THE LAND

The land is located south of Pukerua Bay in Porirua. The property details are:

« Address: 422, 422A and 422B State Highway 1, Pukerua Bay
* Area: 65.1700ha

3. THE SUBMISSION AND CHANGES SOUGHT

Pukerua Property Group Limited generally supports the following parts of the Proposed District Plan:
1. Showing part of the land as appropriate for Urban Development on the Planning Maps.
Pukerua Property Group Limited generally opposes the following parts of the Proposed District Plan:

1. Ildentification of the land as part of the Future Urban Zone (FUZ);

2. The location of the Stream Corridor and ponding Flood Hazards;

3. The restrictive nature of the planning provisions in the FUZ including the objectives, policies, and
rules.

Pukerua Property Group Limited seek the following general amendments to the document to better

achieve the Purpose of the RMA and the Principles of the Growth Strategy:

A. Amendments to the planning maps to either identify the subject land as part of the General
Residential Zone (GRZ) or create a Specific Precinct (Mt Welcome) within the General Residential
Zone to give effect to the Structure Plan prepared by Construkt on behalf of the Pukerua Property

19 November 2020 Page 5
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Reasons: Pukerua Property Group Limited has undertaken extensive research consistent with the
intent of policy FUZ-P2 1 and the guidelines in APP22 that has culminated in a structure plan
prepared by Construkt.

Group Limited.

Pukerua Property Group Limited have commissioned appropriate planning, urban design,
geotechnical, landscape, ecological, heritage, contamination, transportation, and infrastructure
experts to prepare its structure planning for the land. The structure plan is attached to this
submission. The land has been identified for many years as a future residential area and its
development will compliment and expand on the existing Pukerua Bay settlement.

B. Amend or remove the FUZ provisions to provide for a more flexible approach to development
including the possibility of consenting new residential areas (discretionary activity) and a more
flexible approach under policy FUZ-P1.

Reason: A key principle in policy FUZ-P1 is to ensure residential areas are serviced by existing or
planned infrastructure. However, the draft District Plan does not provide for flexibility and private
investment into servicing. The land can be effectively serviced according to Pukerua Property
Group Limited’s infrastructure experts and that infrastructure report (by Orogen) is attached to this
submission. The policy direction to require landowners to go through a second plan change process
to enable urban expansion is inefficient and will ‘sterilise’ investment for growth and giving effect
to the Growth Strategy.

C. Without limiting the general opposition in A and B above, the specific parts of the plan the
submitter seeks.

It is important for Council to | Retain the objectives as
make provision for new proposed.

urban development where it
can be serviced.

If Council is going to continue
with a FUZ the objectives and
policies need to provide for
flexibility for
investment/funding options
for landowners/developers.
The objective should also
reflect that services can be
provided where the impact
on current infrastructure can
be minimized.

Amend Objective SUB-04 to
(or similar intent):
Subdivision within the Future
Urban Zone to support
investment and funding of
new urban development
thefragmentation-ofsites-
thet-wowldcompromise-the
potential-of: 1. The Judgeford
Hills and Northern Growth
Areas of the Future Urban
Zone to accommodate
integrated serviceds and
primarily for residential
urban development:

Parts 1, 3 and 5 of the policy
do not promote innovation

Amend Policy SUB-P5 to (or
similar intent):

19 November 2020
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or alternate means of
infrastructure provision. The
policy would be improved
with some flexibility.

Require Encourage
infrastructure to be provided

in an integrated and
comprehensive manner by: 1.
Ensuring infrastructure meets
Council standards and has
the capacity to accommodate
the development or
anticipated future
development in accordance
with the purpose of the zone,
and is in place, provided for
or funded at the time of
allotment creation; 3.
Generally Requiring
reticulated wastewater,
reticulated water and
stormwater management
systems in all Urban Zones to
meet the performance
criteria of the Wellington
Water’s Regional Water
Standard May 2019.
Alternatives solutions for

infrastructure will be

supported where information
is provided that proposals
meet a similar level of
performance. 5. Ensuring
telecommunications and
power supply is provided to
all allotments, including
consideration of wireless
solutions for

telecommunication.

Oppose

The policy has been
formulated in a rigid manner
and is can be improved
through provision of
flexibility.

Amend Policy SUB-P7 to (or
similar intent): Aveid
Manage subdivision within
the Future Urban Zone so
that may-resuit-in one or
more of the following does
not occur: 2. The need for
significant upgrades,
provisions or extensions to
the reticulated wastewater,
reticulated water supply or
stormwater networks, or
other infrastructure in
advance of integrated urban
development where that
infrastructure is not
otherwise provided for within

the development and/or
contributed to through fair

19 November 2020
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funding;
Oppose A non-complying activity rule | Amend the rules and
and the standards requiring a | standards for the FUZ to

40ha minimum lot size is
restrictive and will not
provide a planning
frameworks to encourage
necessary investment for
development funding.

match the General Rural
Zone. Delete non-complying
activities as they relate to the
FUZ and replace with
Discretionary Activity rules.

Oppose

The suite of provisions
relating to the FUZ are
essentially monopolizing
future urban land supply to
one area of the City. This
approach does not provide
appropriate market forces
and choice on the land supply
side.

Delete the Future Urban Zone
provisions from the District
Plan and provide for the
submitters land interest in
the General Residential Zone:
or (in the alternative);
Identify the submitters land
interest as ‘The Mt Welcome
Precinct’ and adopt
provisions similar to
Proposed Plan Change 18 for
the precinct for relevant parts
of the land: or (in the
alternative): amend the
objectives, polices and rules
to provide a resource
consenting path for urban
development in the FUZ
including (but not limited to)-

FUZ-01

The Future Urban Zone

allows ...

1.The ... Northern Growth
Area to accommodate
integrated, serviced and
primarily residential urban
development;

FUZ-02

The Future Urban Zone

supports appropriate rural

use and development, and

maintains the character and

amenity values of the

General Rural Zone until such

time as it is rezoned or

consented for urban

purposes.

FUZ-P1

Identify areas for future

urban development as the

Future Urban Zone where

these:

2. Are of a size, scale and

19 November 2020
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location which could

accommodate

comprehensive and
integrated future
development that:

1. Is serviced by
infrastructure or
planned to be serviced
by infrastructure in the
Council’s Long Term
Plan or the effects on
existing infrastructure
can be mitigated
through provision of
new services within the
development site;

2. Is connected to or
planned to be
connected to the
transportation
network where the
effects on the network
are minor and/or can
be mitigated.

FUZ-P2

Bnly-provide for urban

development within a Future

Urban Zone when:

1. A comprehensive structure
plan for the area has been
developed in general
accordance with the
guidelines contained in
APP11 - Future Urban Zone
Structure Plan Guidance
and-gdopted-by Porirve-
City-Couneil; and

2. The area has been rezoned
or consented as a
Development Area which
enables urban
development.

FUZ-R16A Subdivision and
Development in the Mt
Welcome Precinct Area

1. Activity Status:

Discretionary
Notification and Natural
Hazards:
e  An application under
this rule is precluded
from being publicly

19 November 2020
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notified in
accordance with
section 95A of the
RMA.

®  Activities considered
under this rule are
exempt from the
rules relating to
Natural Hazards
(NH) and those
District Wide
Matters will be
considered under
section 106 of the
RMA.

APP11 - Future Urban Zone
Structure Plan Guidance
Where applicable, relevant

and appropriate a structure
plan is to identify, investigate

and address the matters set
out below.

In general, there is an opportunity to master plan the Mt Welcome property for the benefit of
Council and stakeholders with an interest in the area. We consider the opportunity to manage over
65ha of the Taupo Swamp catchment through a structure plan is a strategic decision in line with the
overall intent of the Growth Strategy. Potential outcomes can include catchment protection,
environmental enhancement through planting, and controls on future land use to manage the urban
form of this area. The general thrust of this submission to enable the subject land as part of the
residential zone is supported by the following technical information (also attached):

Appendix 1:
Appendix 2:
Appendix 3:
Appendix 4:
Appendix 5:
Appendix 6:
Appendix 7:

Mt Welcome Station — Urban Design Report (Construkt Limited)

Preliminary Geotechnical Investigation and Natural Hazard Assessment (Tonkin & Taylor)
Mt Welcome Station — Vehicular Access Assessment (Tim Kelly Transportation Planning)
Preliminary Site Investigation — Pattle Delamore Partners Limited

Mt Welcome Station — Archaeological Appraisal (Clough & Associates Ltd)

Civil Engineering and Infrastructure Report (Orogen Limited)

Mt Welcome Station — Preliminary Ecology Survey (RMA Ecology)

19 November 2020
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MT WELCOME STATION
Urban Design Report

Classic Developments NZ Ltd and Quest Projects Ltd
August 2019

constrult
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INTRODUCTION

Purpose

This is an Urban Design Report for the Mt
Welcome Station project. The purpose of this
report is to support the development of the site,
to explain how the proposed development is
based on sound urban design principles, and to
make recommendations for the next stages of the
design process.

-

Figu I: Google Earth view,

construkt

Team

The preparation of this application has been
supported by a team of experienced design and
technical consultants.

Construkt Associates Ltd. Urban Design
Classic Developments NZ Ltd. Client
Quest Projects Ltd. Client

Orogen Ltd.
Civil Engineering & Infrastructure

Tonkin & Taylor Ltd.
Geotechnical Engineers.

Land Matters Ltd.
Planning

Site Landscape Architects Ltd.
Landscape Architecture

RMA Ecology Ltd.
Ecology

Clough and Associates Ltd.
Archeology

Pattle Delamore Partners Ltd.
Contaminated Land Assessment

Tim Kelly Transportation Ltd.
Traffic & Transportation

MT WELCOME STATION URBAN DESIGN REPORT 3
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CONTEXT

Regional Context

The site is located in the south-eastern side of Pukerua Bay, a small seaside community of 1900 residents
(as per Census 2013) that are clustered around State Highway | and a railway line.

It isin a rural area that offers sea and Kapiti Island views to the north and southerly views to the South
Island.

It is approximately |4km north of Porirua, Bkm north of Plimmerton, and 9.5km south-west of

Paekakariki.
The sites primary link is along State Highway |, the longest and most significant road in the country. The

status of this road will downgrade once Transmission Gully is complete in 2020
The site is near the Paekakariki Escarpment Track, a |0km long walkway, that links Pukerua Bay with

Paekakariki. The walk features views to Kapiti Island.

Legend

ke SHl

HHHH Rail Line

m Transmission Guilly

e e Packakank Escarpment Track

“a?

O st

2T Distance Radius

PUKERUA BAY

Meana Islafd
i ‘.“0‘..
(S atht
»
PORIRUA
L e

Figure 2: Regional Context Plan

MT WELCOME STATION URBAN [
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Local Context

*  Itis surrounded by open countryside to the East, South, and West, and bush areas to the north - with one area having
a QEll Open Space Covenant.

*  Thesite's entrance lies |km from the Pukerua Bay Train Station and Pukerua Bay shops located on State Highway |.This
cluster includes a selection of small retail facilities including a convenience store, bookshop, and a beauty salon.

*  [tis |.5km from a cluster of community facilities including a library, primary school, and kindergarten. The closest secondary
school is Aotea College, which is approximately | | km from the site or |2 minute drive.

* In terms of leisure and recreation, tennis courts and Greenmeadows Park are within |.8km of the site. Furthermore,
Pukerua Bay Beach offers opportunities for water activities such as surfing, fishing and boating.

* Inthe current state, the only suitable form of transport in and out of the site is via private vehicles due to the fast-speed
character of State Highway |.

iy
£
5

(|

Whenua Tapu Cemetery ==

OvEomEE"®
i

§

Figure 3: Local Context Plan

constrult
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Planning Context

District Plan Review and Growth Strategy

Porirua City is expected to grow by 25,000 with an additional 10,000 homes over the next 30 years, with
significant changes in land use following the completion of the Transmission Gully Motorway and other large
scale projects planned for the city. To cope with these changes Porirua City Council is undergoing a District
Plan review process in parallel to implementing a new 30 year Growth Strategy. The Growth Strategy
provides high level direction around ‘why’ and ‘where' the city will grow, and the District Plan review will
create rules around ‘how’ to change and ‘what' this will look like, while also directing how to protect the
environment. The Growth Strategy was adopted early 2019 and the Draft District Plan was released for
feedback in November 2018.

Porirua Growth Strategy 2048

Porirua City Council's growth aspirations for the region over the next 30 years have been released in the
form of six growth principles in the Growth Strategy. They are:

* Tahi:a diverse and inclusive city

* Rua a harbour-centred city

* Toru:a compact and liveable city

*  Wha:a connected and active city

= Rima a city of opportunities and prosperity

*  Ono:a resilient city.

In regards to the subject site, the Strategy shows the entire area between Pukerua Bay and Whenua Tapu
as a medium term new residential area.

/
30 Year Growth Horizon
[l Compoact Arcund Public Transport - Medium Term
[ Compoct Around Public Transport - Long Term
7 Compoct Regenemtion
BB New Residentiol Area - Medium Term
Potentiol Residentiol Areo - Medium Term
Rural Residential - Medium Tem
[ Employment Area - Medium Term
Employment Area - Long Term
= Motorways & Interchonges - Frelght & Intercity Traved Prioritised
. Revoked SH1/58 - Local Connections Priodtised
= North-South Train Tromport
Potential West-East Public Tronsport
ket i iTonsportle.g. Cycling, e5 a

Potential Train Station
Current Train Stotion
Potentiol Bus Mega-stops |

Pavatahanui /
Tudgeford

S
Figure 4: Porirua Growth Strategy 2048 Spatial Framework
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Operative Plan
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While the District Plan is under review, the Operative Plan provides the zoning controls for the site. Under

this plan, the subject site has a Rural zone.

Figure 5: Operative Plan

constrult
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Property and Rating
®  Historic Heritage Buildings and Sites
-~ Central Ridge

Ecosites

Designation

Flood Hazard

Seismic Hazard

Landscape Protection

Whitby Land Protection Area
Permitted Activty Levy
Notice of Requirement

Medium Density Residential
Suburban Shopping Centre Policy Area
Commercial Recreation Policy Area
Actea Mixed Use Policy Area

All Planning Zones

City Cartra
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Historical and Cultural Context

Pukerua Bay has a rich history. The following is a
summary of the early historic events outlined by
the Pukerua Bay Residents Association (PBRA).

* In Maon, the words puke rua means ‘two hills'.

* Pukerua is on the main route for Maori
travelers going north or south,

*  The earliest people known to have lived at
Pukerua are the Ngati Ira, who built a pa near
Pa Road.

+ Later, the Muatpoko live in the area from Lake
Horowhenua to Pukerua, where they built
Waimapihi Pa near Rawhiti Road's northern
end. In 1822 Ngati Toa took over the area.

* Blocks were originally surveyed in the |870s
and granted to various members of Ngati Toa.
These were sold on and by 1922 there are less
than a dozen families living in the area.

+  1880-1920:The railway line is extended through
Pukerua and the Post Office opens.

* 1922 Land along Ocean Parade is subdivided
into residential sections. Pukerua experiences
tremendous growth over the next decade.

*  1923:Charles Gray builds his family's homestead,
the oldest building in Pukerua Bay.

* 1926: On March, 20th, a ceremony is held

Today's rathway
Figure & Blocks onginally surveyed in the |870s (PBRA).

Residential
housing growth

M Up to 1930s

Figure 9: Residential housing growth pre-1930 to
present day (FBRA)..

Figure |0: PouTangaroa located on the Pukerua Bay

PCC - Submission Number - 242

to open the roads leading from Pukerua Bay
station to the beach.

1927: Pukerua Bay School is officially opened
and electricity is put through from Plimmerton
to Pukerua Bay. Pukerua Bay now comprises
about 100 houses,

In the 1950s and 1960s, Pukerua Bay sees
significant growth of its residential population.
The completed highway and electric train
services make Pukerua Bay a wiable choice to
live in for people commuting to work as far as
to Wellington.

1969; The present group of shops between
Rawhiti Road and State Highway | is built.
1973: Pukerua Bay joins Porirua City, mainly to
get the issue of water and sewerage addressed.
1989: The over-bridge over State Highway | is
opened.

1997: The act to restore Waimapihi Stream
gully, (known as the Secret Valley) to its native
state is initiated.

201 1: Muri Station is closed due to safety risks,
2012: A six meter high carved Pou Tangaroa
is placed on the Pukerua Bay foreshore at the
end of Ocean Parade.

Figure 8: Ice cream shop at the beach operated by the
Ames family in the early 1920s (PBRA).

Figure | |: Current birds eye view of Pukerua Bay and
foreshore. amenities (PBRA).

Note: information on this page was sourced from the following website: https//www.pukeruabayorg.nz

construkt &
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SITE ANALYSIS

Site Characteristics

Site Area
Wind Exposure Movement

The site has an area of 55ha, with the prospect of

adding a further |0ha to the west. The site is exposed to strong winds, especially in =~ driveway runs between Stage Highway One to a
the eastern / higher portion of the stte. large house located on the neighbouring property

east of the site.

Existing Land Use

Protected Vegetation
The site is currently being used as a deer farm.

The site has a cluster of significant vegetation that
is located in the centre of the site.

Sun Exposure

) 3 Buiit Features
* The higher and north facing parts of the site

have good sun exposure. Areas that are low * A stone entrance feature is located at the

and are on the South facing side of valleys will gateway to the site

receive less sunlight. _ * A cluster of buildings including a Woal-shed
*+ Generally the site is well orientated for Building are located near the entrance of the

afternoon sun due to the peaks being on the site.

eastern side of the site.

* [t is expected that the hills on the western side
of SHI will cause overshadowing to lower parts
of the site when the sun is low.

PP e
- N g — e
Figure |3: Photo showing the hills to the west of the
site that will cause overshadowing, site,

A

Figure |4:The driveway providing access to buildings on the

Figure |6: The Wool-shed Figure | 7:There are a lot of insignificant pine trees on
the site.

MT WELCOME STATION URBAN DESIGN REPOF 9
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Topography

The site possess stedily undulating terrain throughout. The peaks that offer views out to Kapiti Island and
the South Island are |30-160m above sea level, and are located on the eastern side of the site. The lowest

PCC - Submission Number - 242

LAND TOPOGRAPHY

homnal height above sea level of contours.

points of the site are South-west of the site ear State Highway |, with the lowest point being 30m above 150-160m

sea level.

Y

Figure |8: Contour Map (10m ¢

construkt

ontours)
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Existing Landscape Character

The following images capture the site’s rural aesthetic and rolling landscape. The inherent features of the
site are undulating landscapes, two major peaks, existing vegetation, existing built features and services, and
an array of views to and from the site.

Undulating Landscape Pire Trees Pukerua Bay Settlement Pukerua Bay Kapiti Island

Figure 19: View from the site towards Kapiti Island

constrult @
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Strengths, Weaknesses, Opportunities, and Constraints

Strengths

S1. The site benefits from views from the high
points of the site - with views out to Kapiti Island,
Pukerua Bay settlement, and the South Island from
the north and south eastern portion of the site.
$2. The site has a Significant Natural Area,

§3. fts close proximity to amenities: Pukerua Bay
Train Station, beach, library, parks in Pukerua Bay.
$4. The site is on the western side of the hill -
allowing good solar access in the afternoon/evening
in the months that the sun is high,

§5. lts proximity to State Highway | - allowing
direct access to neighbouring centres.

$6. Possible future development and expansion on
an neighbouring property south of the site.

$7. Proximity to Paekakariki Escarpment Track.

$8. Site is designated for growth in the Porirua
Growth Strategy.

§9. The adjacent QEIl protected vegetation is likely
to attract native bird life and could be attractive to
overlook.

$10. The completion of Transmission Gully will
result in the downgrade of State Highway |.

i .

constrult

Figure 20 Strengﬁ\s.esses. Opportitie& and Constraints diagram

D

Weaknesses

W . Like most other urban areas in the city, the
site’s undulating topography will require retaining
walls, batters, and potentially stepped buildings.
W2 Noise from the existing road network
could possibly impact lots near the western
boundary. Although this will recede over time with
Transmission Gully.

W 3. Exposed high wind zones.

W4, Pukerua Bay Settlement has a limited amount
of retail and educational amenities.

WS, Hills to the west will cause overshadowing
during winter.

W6. Access into the site is difficult, especially in
peak hour traffic. SH | currently creates severance
1o the existing cycle and walking tracks,

Opportunities
O|. There is an opportunity to implement good
design to create a place that the city is proud of.

02. Create pedestrian/cycle connections to the
Paekakariki Escarpment Track - creating connectivity
to Pukerua Bay and Plimmerton.

03. Opportunity to improve access into the site
from SHI.

Page 23 of 223

04. Opportunity to revitalise and create new
wetland areas for stormwater regeneration.

O5. Opportunity to create a community node
at the gateway of the site, featuring retall and
community amenities and open space. These
amenities could include a superette, a cafe, and a
daycare centre.

06. Opportunity to utilise valley areas as
biodiversity links, public open space amenity, and
pedestrian and cycle links.

07. Opportunity to allow for future connectivity
to adjacent sites and the future downgraded SH1.
O8. The greenfield site is a blank canvas for future

residential development in the Porirua area which
is in demand for housing.

Constraints

Cl. Currently connectivity to SHI is limited to
one intersection due to contour constraints.

€2. The shape and location of the neighbouring
QEll protection area will cause geometrical
difficulties north of the site.

€3. The site’s undulating topography is likely to
impact the connectedness of the development.

€4, Location of the Significant Natural Area will
have an impact on the design.

MT WELCOME STATION URBAN [ESIGN REPORT | 12




PCC - Submission Number - 242

MASTERPLAN

Vision

To create a diverse hillside community with a strong sense of place

The Pukerua Bay expansion offers an opportunity to diversify the Pukerua Bay community while also
supporting Porirua’s growth. The proposal will enhance Pukerua Bay through the provision of improved
access to vantage points, new public green amenity, and a potential local centre with opportunity for
a childcare centre. Furthermore, due to its close proximity to the Pukerua Bay train station, it will help
support the catchment of existing services that connect to Wellington City.

A high quality community living environment will be achieved through well-designed modern dwellings,
attractive streets, large green open spaces, and visual amenity. Following best practice place making principles
the design embraces the authentic and complex landscape features of the site, shaping a unique hillside

character.

[LEGEND

|SITE ASSESSMENT

ILegal duscrption: Purt Lot 3 0P 89102

| Address 422 State Highway |, Pokerua Bay Forina
| St dvea: 550,750

E Zorw: et Fura Zone

Proposes  Resdentsl Zone
RIPTION

| DEVELOPMENT DESC

Figure 21: lllustrative Masterplan

c 0 n S t r U kt EB MT WELCOME STATION URBAN DESIGN REPORT | 13

Page 24 of 223



PCC - Submission Number - 242

Topography Analysis and Sections Through Site

b

* It is proposed that the undulating terrain is 150- 160m
adjusted in areas to create lots suitable for A0 50w
residential dwellings. The following sections
illustrate the planned earthworks in relation to
the existing contours.

130-140m
120-130m

110-120m
100-110m
90-100m
80-90m
S 70-20m
I oon
| EEEL
I oo
[etnsir=ssiioi]

30-40m

WS S o RO I TN W wioFe S 2t T e B I

SITE SECTION A

SKO08

i

Figure 22: Topography Analysis and Sections.
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Street Sections

* A high quality street network is planned that ROADING TYPE LEGEND
in addition to vehicle movement allows for lot
access, parking, footpaths and street trees.

» Three indicative street sections have been
designed in order to create streets that serve
different purposes whilst considering the needs
of Porirua City Council.

* An |8m Residential Road designed
for movement and connection to the
wider area. This has a 7m carriageway,
15m wide parking bays, and |.Bm
footpaths.

* A lém Residential Road designed
for access to lots. This has a 6m
carriageway, L2m wide parking bays,
and |.8m footpaths.

* An Bm Residential Road designed
for slow movement and access -
pedestrians, cyclists, and vehicles share
the 5.8m carriageway.

- . . 18m wide prirary road
- ems @ | 6m wide residential street

- amm @m  Bm wide narTow road

Figure 24: Street Hierarchy Plan

! 8m Residential Road .Iérn Residential Road
Figure 23: Street Cross Sections

construkt P ATWRCOMESTATON LABAN OSSGHRERORT |1
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DESIGN RATIONALE

Design Principles

Alignment with the Porirua Growth
Strategy 2048

This proposal aligns with the city's six growth
principles. The key design considerations are:

Tahi: a diverse and inclusive city:
The proposal includes a wide variety of lot
sizes to suit different budgets and lifestyles.

Rua: a harbour-centred city
There are vantage points for views to
Pukerua Bay and there is the potential fo
an underpass for cyclists and pedestrians to
access the Paekakariki Escarpment Track that
provides access to Pukerua Bay,

LEGEND

SITE ASSESSMENT

Legs descnplion Part Lot 3 DF 89100

Address 412 State Hhghway |, Pukerua Bay Porrua
[ Ste Area 551 750m?

Zone: Current Rural Zore
Poposed:  Rescental Zone

DEVELOPMENT DESCRIPTION

Figure 25: Plan h

construkt L

Toru:a compact and liveable city

The development is located within land that
is identified as a New Residential Area under
the Porirua Growth Strategy The site is at the
edge of the Pukerua Bay community, ensuring
new residents have easy access to a wide
range of amenities including a train station.

Wha: a connected and active city

The proposal includes a logical street
network that is connected where possible.
The extensive open space network provides
public areas where residents have the
opportunity to be active.

MT WELCOME STATION URBAN DESIGN REPORT
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Rima: a city of opportunities and prosperity

The proposal includes a potential cluster
of retail and community amenities that give
opportunities for employment and to service
the neighbourhood.

Ono:a resilient city.

Understanding  and  embracing  the
topographical constraints of the site to
ensure development is on stable land that is
suitable for dwellings.

=S




Design Rationale Diagrams
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Building on the vision and design principles, a series of design rationale diagrams have been created to
explain the proposed masterplan.

Green Network

Areas that include protected vegetation will be
preserved to maintain biodiversity habitats and
links.

Public open space areas in the form of green
fingers are located along valleys and adjacent
to protected vegetation to retain existing green

character and encourage recreationa
SN A

Figure 26:Proposed green network

Blue Network

Existing water bodies that follow the valleys
across the site, where appropraite, will be
regenerated within natural amenity areas

alongside pedestrian links in accordance with
the ecology report.
Two stormwater ponds are proposed.

x

-

——

Figure 27:Proposed blue network

Street Network

.

Access to the site is provided solely from one
entrance from State Highway |.

Two primary roads will provide connection
within the site.

Secondary roads loop and connect to primary
roads to provide access 1o lots.

Tertiary routes follow ridgelines of steep

topography.

~V
Figure 28:Proposed street network

Pedestrian Links

.

Pedestrian links connecting green amenity areas
and focal points will provide safe, accessible
and attractive routes to the local node, vantage
point, and public green open spaces,
Pedestrians / cyclists are envisioned to have
access to both the street and green network
for additional connectivity.

411

[

.

|

I

&
'5’--:_______'_”____'__11 ...r:

Figure 29:Proposed pedestrian links
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The bulk of this development has been proposed

|
| Land Use
|
|

| to be residential because:

| Figure 30:Proposed land use plan

D

Porirua has a housing shortage

It is near to an existing settlement with public
transport connections and access to amenities.
The reasonably steep site is more suited to
residential lots than other uses.

High amenity area — residential zoning will
mean more people will be able to enjoy the
site features ie, views, landscape component.
The development consist of 500 lots. The
western end of the site is more gentle in
topography in comparison to the remainder of
the site, therefore it has been allocated higher
density lots,

MT WELCOME STAT!
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Views and Vistas

With the intention of embracing the site's
natural strength, this scheme has been carefully
considered to ensure the public has access
to the extensive views from the site. Due to
the complexity of the sites landscape, streets
connect to the major peaks in a way that is
logical for the contours. Key views are towards
Kapiti Island, Pukerua Bay, and the South Island.

Figure 31:Views and vistas




Character Precincts

Due to the scale and varied typography of this
proposal, the development has been broken up into
character precincts. These include the Community
node, suburban living , and hillside living

A. Community node

A community node can be located at the entrance
of the development. It is an ideal location due to
its visibility from State Highway | which will be
important for retail uses as it will form a potentially
vibrant and sustainable community focal point. kt
will also help with wayfinding by acting as a gateway
to the development.

Being within the gateway of the site, it is
appropriate that this area supports a small amount
of commercial activities which will benefit the local
community. These activities could be a superette
store, a daycare centre to support young families,
and a local cafe facing reserve areas which can
facilitate a gathering space for residents. These
buildings should reflect contemporary architectural
characteristics in material treatment and design
detailing, to maintain a cohesive streetscape,

Figure 32:Proposed Character Precincts.
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B. Suburban living

This precinct can inherit a suburban character that
is typical for new developments in New Zealand.
The design should aim to have a contemporary
aesthetic that includes strong roof forms, simplicity
in design, articulated front facades, and engagement
with the street.

*  Front yards should be designed for street appeal
and passive surveillance between dwellings and
the street.

* The majority of this precinct will be in the
traditional front to street / back to back pattern
in order to have a clear definition between
private and public.

Page 29 of 223
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C. Hillside living

This precinct will have residential lots nestled

into the terrain with pockets of indigenous bush

throughout. Made up of large sites with challenging
topography, this precinct will have varied building
forms with materiality and colour palettes that have

a recessive/natural aesthetic that the site possessed

prior to its development.

* The architecture and landscape design should
be inspired by elements commonly found in
the countryside including, sheds, cottages, post
and rail with wire mesh fences, and greenery.

* Many sites will have a direct interface to
green open spaces that will could be planted
alongside black post and rail fencing with black
wire mesh. These could be developed as part
of a wider arrangement with design guidelines
and a residents association.

Special Features

B Local Centre

Positioned prominently as the gateway
to Mount Welcome any future retail,
commercial and hospitality space will be
highly trafficked and face reserve areas
which will facilitate a gathering space for
residents.

A Peaks

The site benefits from views from the
peaks of the site - with views out to Kapiti
Island, Pukerua Bay settlement, and the
South Island from the north and south
eastern portion of the site,

Ridgelines

The ridgeline across precinct C is to be
preserved and defined by roads.




Built Form Aesthetic

Although not imperative given the greenfield
nature of the site, it is recommended that buildings
in Mt Welcome are designed under the guidance of
a Design Guideline that includes the following:

A. Focal point (community node)

Figure 39:Community node: natural material palette

Mix of natural and dominant colours.
Active and engaging front facades.
Connection to public open space.
Contemporary architectural charactenistics.

Simplicity in design (suburban living)

Strong roof forms such as gabled or single pitch,
Simplify by grouping/arranging  elements
together vertically.

Push and pull the form to create depth.

Use contrast in colour and materiality to
enhance the sense of depth.

ey

with connection to the outdoors,

Figure 33:Suburbian living: gabled roof, dep{n-u.n facade, simple

window configuration, contrast in colour

Cc

Figure 36: Hillside living: gabled roof, materiality inspired

by countryside, muted colours,

constrult

PCC - Submission Number - 242

ARCHITECTURAL CHARACTER

C. Recessive/natural style (hillside living)

* Form influenced by the landscape

= Strong roof forms such as gabled or single prtch.

* Using traditional and rustic cladding materials
including weatherboards, stained timber, stone
and bricks.

* Using natural and recessive colour palette with
contrasting features.

Connection to the outdoors (all precincts)

* Include plenty of windows

* Indoor/outdoor flow

= Prefer planted batters over retaining walls

*  Black post and rail fencing with black wire mesh
will be utilized at the interface between the
edges of green fingers and backs of properties
for continuity and passive surveillance,

Figure 40:Community node: childcare centre in a Figure 4| :Black post and rail fencing with black wire
dominant colour, connection to the outdoors, mesh between green fingers and properties.

'-'.\-

et 218 N
Figure 34:Suburban living: cross-gabled roof, depth in facade, Figure 35:Suburban living: double storey home with simple
recessed garage, vertical lines accentuated but bold geometrical forms, contrast, and depth.

Figure 37:Hillside living: gabled roof, home nestled into Figure 38: Hillside living: single pitch roof, recessive
the slope - cladding has a rustic aesthetic colour; nestled into the hill overlocking greenery

MT WELCOME STATION
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Future Considerations
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RECOMMENDATIONS

This urban design report recognizes that this a conceptual masterplan that illustrates that residential
development can occur on the subject site despite the site’s natural challenges and varied landscape. The
plan is at an early stage in the design process.At an appropriate stage more design work will need to occur
before the masterplan captures all of the principles of urban design best practice.

Connectivity

Connectivity is a fundamental urban design principle
— ideally a development will give residents choice
in what direction they travel, and will provide
connections to future neighbouring developments.
In regards to the current plan, there is potentially
a few more opportunities for road linkages and
it is recommended that the intersection into Mt
Welcome is designed to make the site more
accessible for pedestrians, cyclists, and vehicles from
all directions at all times of the day.

Urban structure - fronts and backs

Residential lots should have their fronts facing
public spaces such as streets and reserves, and their
backs facing other backs of properties. This is for
visual amenity, privacy, and CPTED reasons. As this
s & core urban design principle, it is recommended
that future design work focuses on achieving this
principle where the terrain makes it possible. The
interface between public open space and backs of
lots, recommend that post and rail with wire mesh
fencing is used alongside high quality landscaping
and hedging.

Urban structure - block depths

Ideally all lots are front lots, where individual dwellings
can interact with the public street with activities in
serni-public front yards, and visual surveillance from

ES——

’.I"g.: : A T '__‘_AH;

Figure 42:Suburban streetscape with fronts of housing fr
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ronting the

street-facing habitable rooms. With challenging
contours, it is very difficult to achieve on this site.
However, this report recommends that rear lots
are avoided where possible.

CPTED

Safety is a key consideration, especially in regards to
public green spaces.Reserves should have maximum
surveillance and public movement. In regards to the
current plan, there are a few reserves that could
benefit from additional thought. Crime prevention
through environmental design principles need to
be applied to all public open spaces and pedestrian
pathways.

Lot testing

This plan is at conceptual stage of the design process;
thus it has not been appropriate to asses individual
lots under a microscope. It is recommended that
detailed site lot testing is introduced as early as
possible to ensure the residential development is
viable in areas with challenging topography. It can
also have an influence on block depths and the
street network.

Design guidelines

Architectural design guidelines are recommended
for all precincts. This will ensure a high level of
consistency throughout the development.

Eetomey

street with large windows for passive surveillance,

MT WELCOME ST,
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SUMMARY

Conclusion

This Urban Design Report for Mt Welcome has set out the layers of thinking behind the illustrative
masterplan. It has also made recommendations about how the plan can develop as the design progresses.
The masterplan sets out to achieve the vision'to create a diverse hillside community with a strong sense of
place”. The following summarizes the benefits this proposal will bring to the wider context. Going forward,

key recommendations have been summarized and listed,

Housing

*  Approximately 500 new homes on varied lot
sizes for a diverse community - this will be a
crucial addition to the existing housing shortage.

An attractive / well-designed community

* Accessible recreational spaces and public open
spaces,

= A design which is senstive to the site’s
topographical challenges.

* Retention of existing vegetation with special
characteristics.

* A proposed community node providing an
alternative to what is currently on offer.

Connections

* Pedestrian and cycle links between the
Paekakariki Escarpment Track and site's features
via an underpass.

= Visual connections from peaks for new vistas
out to Pukerua Bay, Kapiti Island, and the South
Island.

Wider Social and Economic Benefits

* Increased expenditure in Pukerua Bay and
other nearby centres from the new resident
population.

* Increased employment opportunities through
construction, maintaining the completed
housing stock, and from the community node.

constrult

Key recommendations

Create a connected street network where
the topography allows, and enable future
connections to neighbouring developments.
Focus on creating a successful community node
with a prominent location, quality landscaping
treatment, car parking, and an attractive
streetscape.

Connect to the Paekakariki Escarpment Track
via a pedestrian/cyclist link. Alternatively focus
the design of the intersection with SH1 to allow
for the safe crossing of pedstrians and cyclists
to the track on the western side.

Locate density adjacent to amenity.

Structure residential blocks so fronts of dwellings
face the public realm, and their backs face the
backs of adjacent residential properties.

Avoid rear lots where possible.

Add special design elements in key areas to
create a sense of place.

Ensure the public has access to key vistas.
Provision for kids play areas in parks.

Rules in place to ensure the interface
between housing and reserves meets CPTED
requirements and best practice urban design
expectations.

Prepare a detailed landscape plan for riparian
reserves and storm water ponds (these should
have an natural aesthetic).

Lot testing should be carried out to ensure lots
are appropriately sized.

Create a design guideline document to guide
residential quality and style. This could include
rules on retaining walls i.e. walls over to |.5m
high must have a built-in planter box in front of
it that is 400-800mm high.

MT WELCOME STATION LURBAN D
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SITE ASSESSMENT

Legal descrioton: Part Lot T0F 89107
Address:

423 State Highway |, Puberus Bay Porirua
551,750n

Currert: Rural Zone:
Froposedt  Resdential Zone

L DEVELOPMENT DESCRIPTION
Medm Densty Housing Development
Large Lot Housing Dewslopment

5,
d LOCAL AREA LOCATION 3 SITE LOCATION PLAN
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Part Lot 3 [P 89000
427 State Highway |, U Bay, Porrua

the site - with views out to Kapi island, Pukerua Bay
settlement, and the South kland from the north and south
eastern portion of the site.

S$2 The site has a Significant Natural Area.

§3. iz close dmity to amenes: Pukerua Bay Train
Station, beach, library parks in Pukerua Bay

$4, The site 15 on the western side of the hill - allowng
good solar access in the aftemoonievening in the menths
that the sun is high.

85, Its prosimity to State Highway | - allowng direct
access to neighbouring centres.

56, Possible future developrment and e

neighbiouring proper

§7. Proximity to Paskakas

58. Site i designated for growth in the Porirua Growth
Strategy

$9. The adjacemt QEJ protected vegetation = lkely to
attract native bird life and could be attractive 1o overfook.
$10. The completion of Transmssion Guly will result in the
downgrade of State Highway |.

‘Weaknesses

W . The stes steep and unduiatng 1o

on the desipn outcome,

W2 Nowe fram State Highway |-

W3. Exposad high northwesterly and scuthwesterly wind
20mes.

W4, Pukerua Bay Settierment has 2 limited amount of retail

<t will cause overshadowang.
‘W6, Access into the site is difficult, especially in peak hour
traffic. SH | currently creates severance 1o the ex ting cycie
and waliang trac

Opportunities
O, There is an oppertunity to implement good design to
create a new area that the city s proud of.
02, Create pedestri connections to the Paekakanki
Escarpment Track - creating con ity to Pukerua Bay
and Plimmerton
©3. Opportunity to improve access e the site from SH|
by making a signahised intersecton

A seismic overlay has been idertified on the distrct
planThe engineers confirmed that this is not an issue on
the housing design and yield and there s an cpporturity to
develop this as resdential area
©5. Opportunity 10 create a community node at the
gateway of the ste, featuring retail and community
amenities and open space. These amenmes could include a
superette, a cafe, and a daycare centre.
©06. Opportunity 1o utlise valley areas as biodwersty Inks,
public open space amenity, and pedestrian and cycle links.
O7. Cpportunity to allow for future connectivity to adiacent
sites and the future downgraded SHI
OB. The greenfield site is a blank canvas for future
residential development in the Porirua area which is in
demand for housing.

HI is imited to one intersection due
to topographical and ecological constraints.
€2. The shape and location of the nesghibounng QEH
protection area will cause geometrical dificutties north of
the site.
€3, Earthworks to the steep and undulabng ste will be
challenging,
C4. Location of the Sgaificant Natural Area will have an
impact on the design

MT WELCOME STATION CLASSIC DEVELOPMENTS LTD l : P CO n St " U k SKO2  Revc
5 o 0L 3008119
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Character Precincts

A | Community Node

Located at the entrance of the development, comprising of retail and
commercial, reserve areas, forming a community focal point.

B | Suburban Living

Tighter clusters of residential lots nestled into the terrain with suburban
character.

C | Hillside Living
Larger sites clustered together with an interface to farmland or native

forrest in response to the rural context. Chance of revegetation due to
the topography.

Special Features

. Local Centre

Positioned prominently as the gateway to Mount Welcome any future
retail, commercial or hospitality space will be highly trafficked and face
reserve areas which will facilitate a gathering space for residents.

A Peaks

The site benefits from views from the peaks of the site - with views out to
Kapiti Island, Pukerua Bay settlement, and the South Island from the north
and south eastern portion of the site.

Ridgelines
The ridgeline across Precinct C is to be preserved and defined by a
ribbon of roads.
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1 Introduction

Tonkin & Taylor Ltd (T+T) was engaged by Classic Developments NZ Ltd. to conduct a preliminary
geotechnical investigation and a natural hazard assessment at the Mt. Welcome Station, Porirua.

The investigation and hazard assessment was undertaken to support plan changes application (from
rural to residential) that Porirua City Council (PCC) intends to make to its District Plan.

Geotechnical services were provided in accordance with Phase 1 of our proposal®.

2 Scope of work
The following scope of work has been completed:

. Desktop assessment to identify potential geotechnical constraints to the development, inform
potential risks and to identify areas to target field investigations. The assessment included
review of historic and recent aerial photographs, topographic data, NZ Geotechnical Database
and published geological information;

U Preliminary field mapping of geological, geomorphic and hydrological features to gather
information of the ground conditions and specific natural hazards;

. Subsurface investigation including test pits at strategic locations across the site, in-situ
strength testing using dynamic cone penetrometers and shear vane;

. Laboratory testing to provide a general understanding of the soil properties encountered;

. Natural hazard assessment to address the Resource Management Act framework for potential

hazard identification;

. Commentary on the material types across the site, including:
— Assessment of suitability for use as fill for residential development; and
- Preliminary assessment for cut slopes for residential development.

This report details the results of the geotechnical investigation, natural hazard assessment and
geotechnical considerations.

! Tonkin & Taylor Ltd (April 2019), Proposal for Geotechnical Investigations and Natural Hazard Assessment.
Job Ref: 1010566.
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3 Site summary

Mt. Welcome Station (422 State Highway 1, Pukerua Bay) is located south of Pukerua Bay, Porirua
and immediately east of State Highway 1.

The proposed area for development is approximately 55 ha (0.55 km?) and located on elevated,
west-facing slopes. The land is moderately steep to steep (20° to 45°), undulating hillside
topography. A north-south orientated main ridge marks the eastern extent of the site, and is the
highest area of the development (between 120 and 150 m RL). The south west corner of the site is
the lowest area (between 30 and 40 m RL). A number of west trending gullies form both narrow and
broad ridge features. Some gullies are deep with up to 50 m vertical relief, and saturated ground is
typically found at the base of these gullies and in low lying areas.

Access to the site is from State Highway 1 along a farm track cut into the slope and climbs up to the
main ridge and the eastern extent. Several small dwellings and sheds are located within the site
adjacent to the main entrance. The site is currently used for deer grazing with localised cover of
established pine trees functioning as a shelter belt along some ridges.

Figure 3.1: Aerial view looking north across Mt. Welcome Station toward Pukerua Bay.

4 Proposed development

According to the Indicative Land Use Plan (included in Appendix A), the proposed residential
development can be divided into the following groups:

Development ID Lots Lot size Additional notes
1 40 2000 m? Primary access and high value
2 35 100m  lergeBlockResidential |
£ 8  600850m  Regular BlockResidentisl |
4 ) " _ 3.4._5- _"__"ASO m? Regul.;;.Biock Resid_entia.i" _ -_ j
! 5 20 - 325 m2 _ Regular Block Residential |
6 30 300 m? Mixed use i
k gsewe e : Res_‘ewe_ - _NE ]I
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Approximately 5.0 km of carriageways connect the proposed land areas. No earthworks plan
detailing the proposed cut and fill levels is available at the time of writing this report. T+T
understands the layout is indicative. The final layout will be determined at the next phase of
investigation (subdivision and land use consent).

5 Geotechnical investigations

Geotechnical investigations were carried out at the project site on 9, 16 and 17 May 2019. The
investigations comprised:

. Preliminary field mapping;
. 25 test pits up to 5.6 m depth;
. 9 dynamic cone penetrometer (DCP) tests; and

. Laboratory testing of select samples.

5.1 Preliminary field mapping

The mapping of geological, geomorphic and hydrological features was conducted to gain an
understanding of site geology, natural hazards, topographic variation, geotechnical constraints and
considerations relevant to the proposed development. This was completed by a Senior and
Intermediate T+T Engineering Geologists on 8 May 2019.

The results of the observations and measurements are presented on Figure B1 and Table B1 in
Appendix B.

5.2 Test pits and dynamic cone penetrometer tests

The excavation of test pits and dynamic cone penetrometer tests (DCP) were conducted to gain an
understanding of the subsurface conditions and in particular, the thickness of the cover deposits at
strategic locations across the site.

The excavation of twenty five (TPO1 — TP25) test pits was undertaken by Goodman Contractors Ltd.
on 16 and 17 May 2019, under the supervision of a T+T engineering geologist. In all cases, the test
pits were taken to either a maximum depth achievable or ‘refusal’ which occurred due to
encountering rock. The ability to excavate the overburden soils was noted by the engineering
geologist and the test pits were logged to NZGS ‘Field Description of Soil and Rock’ guidelines.

Nine DCP (SC01 —SC04, TPO1 — TPO6, TPQ9, TP11 and TP12) tests were undertaken by an engineering
geologist on 16 and 17 May 2019. Some DCP tests were conducted at the test pit excavation
location. In all cases the Scala penetrometer tests were taken to ‘refusal’ which occurred due to the
cone terminating on or within a hard, impenetrable strata.

Actual investigation locations were selected by T+T with consideration of value and accessibility.

The locations of the investigations were surveyed by hand held GPS and are presented on Figure 1
attached in Appendix B. A summary of results is presented on Table B2 in Appendix B. Test pit and
DCP logs are presented in Appendix B.

53 Laboratory Testing

Small soil samples were collected from test pit excavations. The samples were tested at the
Geotechnics Ltd. laboratory for determination of the moisture content, Atterberg limits (soil
behaviour relating to moisture content) and particle size distribution. The tests were undertaken in
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accordance with NZ4402 to gain a general understanding of the engineering properties for suitability
for use as fill during construction. Further laboratory testing is expected during detailed design.

Results of the laboratory testing are summarised in Table 5.1 below, and a full laboratory report is
presented in Appendix B.

Table 5.1: Geotechnical testing summary

Borehole Sample Depth  Moisture Content Atterberg Limits Particle Size Distribution

No. (m) (%) (%)
LL PL Pl Gravel Sand Fines

TPOL 1.0 '
TP13 30 0 58 42
TP 075 3 30 16 14 i
15 10 22 28 20 8

R 8 L -
18 10 0 83 17
P22 08 20 38 20 18 L

Note: LL=Liquid Limit, PL=Plastic Limit, PI=Plasticity Index
6 Subsurface conditions

6.1 Published geology

The published geological map of the area® indicates that the site is underlain by alternating,
indurated sandstone and mudstone and poorly bedded sandstone of the Rakaia Terrane. The map
indicates that the northwest extent of the site (nearest State Highway 1) is underlain by Middle
Pleistocene alluvial fan deposits however these were not encountered during investigations. The
location of the site in the context of the regional geology is presented on Figure 6.1 below.

’

-

Mt. Welcome Station
e Rewarewa PoinF

Figure 6.1: Geological setting. Note that this map only describes the general geology of the area and does not
provide site specific detail.

? Begg, J.G., Johnston, M.R. (compilers) 2000: Geology of the Wellington area. Institute of Geological & Nuclear Sciences
1:250,000 geological map 10. 1 sheet + 64 p. Lower Hutt, New Zealand. Institute of Geological & Nuclear Sciences Limited.
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6.2 Investigation results

A summary of ground conditions is included below.

6.2.1 Topsoil

Topsoil and grass cover is widely distributed at the site and varies between 0.1 and 0.3 m in
thickness. The soil is typically described as a soft, sandy organic silt.

6.2.2 Surface soils
The site is overlain by a mixture of dune sand, loess, colluvium and alluvium.

Dune sand is described as a poorly graded, brown and fine grained sand. The distribution is
widespread and varies from 0.2 to greater than 5.6 m in thickness (at the south east corner of the
site). This deposit forms a hummocky topography seen along the main north-south orientated ridge.
The material strength generally increases with depth but can be described generally as Loose to
Medium dense (DCP 2 to 7 blows per 50 mm).

Loess is a fine grained, silt dominant and wind-blown deposit, typically described at the site as a
sandy, silt. The distribution is also widespread but less prevalent than the dune sand described
above. Loess is observed to mantle some slopes, inter-bedded in the dune sand and upto 3 m in
thickness.

Colluvium (i.e. slope wash) is observed only on slopes or in gullies. These are generally localised
deposits, derived from dune sand, loess or rock and less than 3 m in thickness. Colluvium is typically
composed of silt, sand and gravel mixtures.

Alluvial deposits consisting of saturated gravels, silt, and peat were identified in the south west
corner of the site and at the base of some gullies. These deposits are very soft to soft (DCP <1 blow
per 50 mm) and are not likely to be wide spread, but confined to low lying areas and at the base of
gullies where the ground is saturated.

6.2.3 Rock

Rock was observed in outcrop at numerous locations across the site and encountered in all test pits
except TPO8, TP11, TP13, TP14, TP18 and TP25. This is due to the thickness of surface soil being
greater than the maximum excavator reach.

The rock type is predominantly a siltstone with some fine sandstone and mudstone. The siltstone
ranges from moderately weathered to completely weathered corresponding with elevation (i.e.
completely weathered at higher elevations). Rock strength corresponds to weathering grade and
ranges from strong (UCS 50 — 100 MPa) to very weak (UCS 1 -5 MPa).

Some localised outcrops of slightly weathered fine sandstone were encountered and are strong to
very strong (UCS 50 — 250 MPa). These outcrops form narrow ridges and exposed in the base of
some narrow gullies.

All rock is cross cut with at least three sets of defects at different orientations and spacing. Joint
spacing varies from extremely closely spaced to closely spaced (<20 mm — 200 mm).
6.2.4 Groundwater observations

Numerous groundwater seepages were identified in the gullies and in some test pits (TP06, TP13,
TP14, TP20 and TP23) located in low lying areas adjacent soft and saturated ground. Groundwater
observations are presented on Figure C1 in Appendix C.

No groundwater seepages were observed on the hilltops or ridges.
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The identified natural hazards that should be considered in further work are discussed in the
following sections. Summary maps are presented on Figures C1 to C4 in Appendix C.

A description of the natural hazards applicable to the site are presented in Appendix C.

Table 7.1: Summary of natural hazard maps

Figure Map Description of map
Figure C1 Hydrology Presents the observed seepages and overland flow paths I
: Figure CZ o Soft gr;and ﬁresents all observed areas of soft ground |
‘_Flgure c _S;op;e instability Presents all obser\red‘ slope instabi.l"ig( ‘
!-Figure ca h Slope angle ”F'resents an c;verview of thé.slope angle to be considered asﬁ

part of the earthworks design development

7.1 Slope stability

The slope stability assessment is based on the geotechnical investigation and review of the historic
aerial photographs taken in 1942, 1969 and 1986.

A summary of the stability assessment locations is presented on Table B1 in Appendix B.

7.1.1 Shallow (surface soil) instability

Based on field mapping, slopes steeper than approximately 15° exhibit extensive shallow soil creep.
Terracettes (small, step-like features which form on hill slopes due to surficial soil creep) are
common on these slopes. The thickness of this sort of instability is in the order of 0.3 m. For

reference, 3H: 1V slope are 18°.

Slopes steeper than 25° with a surface soil cover were observed to be susceptible to shallow
translational sliding particularly in gullies where groundwater seepages can induce failure. The
thickness of this sort of instability is in the order of 3 m. For reference, a 2H: 1V slope is 27°. Loose
surface soil cover is susceptible to erosion and strength loss during heavy rainfall events. This is likely
to be the primary driver for this type of instability. These landslides occur in the soil cover and
typically slide over rock to the base of the slope as saturated debris flows. Rock is undisturbed by

these slope failures.

7.1.2 Deep (rock mass) instability

Based on preliminary field mapping and review of historic aerial photographs, there are no
discernible surface features that would suggest any large-scale historic or recent land instability
within the underlying rock mass. This indicates that the land, in its current form is unlikely to suffer
this type of instability under normal climatic and seismic conditions. This should be assessed further

during design of the development.

7.2 Erosion

The site has an established cover of grass and vegetation, and limited evidence of erosion was

identified during field mapping.

Loess soil is exposed in some of the translational landslides detailed above and is extensively rilled
and rutted. However, no evidence of tunnelling of this material was observed (Loess soil typically has
a low resistance to erosion and can be subject to erosion tunnels forming).
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7.3 Settlement

The structures observed on the site were insufficient to make meaningful observations regarding
settlements. However, inferred areas of soft ground susceptible to settlement when additional loads
are applied (e.g. fill placement or building foundation) are presented on Figure C2 in Appendix C.

7.4 Seismicity

7.4.1 Active faults

Active faults are capable of producing earthquakes that trigger instability of slopes and liguefaction
of saturated and soft soils within the vicinity of the earthquake epicentre. Two active faults have
been identified within 2.5 km from the site3.

Both faults are characterised by lateral displacement of drainage features (of up to 250 m). Gullies
offset by the Pukerua Fault can be seen on the hills to the northwest of the Mt. Welcome Station.

The Ohariu Fault in particular is one of the major active faults in the Wellington region extending
north of the Porirua harbour and to the south east of Mt. Welcome Station. A single event lateral
displacement of the Ohariu Fault is understood to be 2.9 m with a horizontal slip rate of 0.6 - 1.9
mm/yr.%,

Fault sense Location to site Recurrence interval Last event
Pukerua Fault  Dextral strike-slip 0.5 km northwest 3,500 — 5000 years

| Ohariu Fault Dextral strike-slip 2.5 km southeast 2000 - 3,500 years 1000 - 2300 cal. BP. |

Fault name

Unknown

7.4.2 Liquefaction

Subsurface investigation within elevated ground (on ridges and upper slopes) did not reveal any
loose, saturated soils prone to liquefaction. We therefore consider that liquefaction damage in these
areas is unlikely.

However, some localised areas of loose, saturated ground has been encountered (as identified in
Figure C2). In these areas, liquefaction damage is considered to be possible.

? Institute of Geological & Nuclear Sciences Limited GNS New Zealand Active Fault Database:
http://data.gns.cri.nz/af/index.htm|

# David Heron, Russ van Dissen & Masumi Sawa (1998) Late Quaternary movement on the Ohariu Fault, Tongue Point to
MacKays Crossing, North Island, New Zealand, New Zealand Journal of Geology and Geophysics, 41:4, 419-439, DOI:
10.1080/00288306.1998.9514820
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8 Geotechnical considerations

The following considerations are relating to the geotechnical aspects of the proposed development
described in Section 3 of this report. Note that this report does not address environmental,
ecological, or the consenting requirements.

8.1 Material use as fill

All earthworks should be carried out in accordance with NZS 4431 and com ply with the requirements
of PCC Code of Land Development and Subdivision Engineering (February 2010).

For reference, a simplified definition of fill types is provided in Appendix D.

8.1.1 Topsoil and organics

Topsoil and organic material will be unsuitable for use as Structural fill, but may be suitable for re-
spreading as a surface soil layer for establishing vegetation growth at the completion of the works.

8.1.2 Surface soils

The laboratory testing detailed in Section 5.3 above indicates that the surface soils encountered, in
general are suitable for use as Structural and Landscape fill provided all earthworks performed
complies with the general requirements of NZS 4431 and PCC Code of Land Development and
Subdivision Engineering (February 2010).

Surface soils may become difficult to earthwork due to their sensitivity and general low resistance to
erosion. Earthworks should therefore be carried out in fully drained conditions with no free water.
We suggest mixing with sandstone and siltstone rock where possible to improve workability.

Surface soils may require conditioning to an appropriate water content by drying or wetting, and/or
blending and mixing with ‘wet’ or ‘dry’ materials.

Further laboratory testing and compaction trials on this material should be undertaken to
understand the compaction requirements.

8.1.3 Sandstone and siltstone rock

Based on the material encountered in this investigation, and previous experience, the rock is likely to
provide good quality Structural fill for the proposed earthworks provided the construction work
performed complies with the general requirements of NZS 4431 and PCC Code of Land Development
and Subdivision Engineering (February 2010).

During excavation, handling and compaction, the highly to moderately weathered rock is expected
to break down to a silty sandy gravel. Crush resistance testing will be required to determine the
expected breakdown during earthworks.

Excavatability of rock material is dependent on weathering grade and the joint spacing. In test pits
where rock was highly to completely weathered the diggers could excavate to the full extent of their
reach. However, where rock graded to moderately weathered (moderately strong or greater)
material, excavating with the 12 T excavator became difficult.

In general, the upper parts of the ridges are likely to be dry of optimum moisture content and may
require some wetting. Soil excavated from the lower sections of the gullies and at depth is likely to
be near or wet of optimum and may require some moisture conditioning.
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8.2 Cut slopes
8.2.1 Permanent cut slopes

8.2.1.1 Rock slopes

For design purposes it may be assumed at this stage that the restrictions for cut slope angles in
highly weathered (or better) rock shall comply with the requirements of PCC Code of Land
Development and Subdivision Engineering (February 2010) for permanent cut batters. Therefore, for
preliminary design the following slope batters could be assumed:

. 1V to 1H for cuts up to 10 m height in highly weathered (or better) rock;

. 1V to 1.5H for cuts greater than 10 m height in highly weathered (or better) rock.

Note that the slope batters described above are generic and the stability of rock slopes are
controlled by weathering grade and the orientation of defects in the rock mass. Cuts could therefore
be shallowed or steepened subject to specific geotechnical investigation and assessment by an
Engineering Geologist.

Slopes with adverse defect orientations, or saturated rock slopes must be specifically designed and
may require drainage measures. Additional stabilisation could include individual rock bolting or
anchor and mesh stabilisation.

8.2.1.2  Soil slopes

Due to the potential for instability, all permanent cut slopes in colluvium, sand or completely
weathered rock should be specifically assessed by an Engineering Geologist. The following grades
are provided for preliminary design purposes and are based on prior experience in similar soil slopes:

. 2.5H to 1V for sand;
. 2H to 1V for colluvium and completely weathered rock.

Retaining will likely be required for slopes greater than those described above, subject to specific
geotechnical investigation and assessment by an Engineering Geologist.

8.2.2 Temporary cut slopes

Temporary cut slopes are those unsupported for short periods during construction works. The
following grades are provided for preliminary design (these need to be confirmed prior to detailed
design by an Engineering Geologist):

. 3H to 1V for sand slopes up to 3m high;

. 1H to 1V for colluvium and completely weathered rock;

. 1H to 2V for moderately weathered to highly weathered rock up to 8m high;

. 1H to 3V for slightly weathered rock up to 8m high.
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Geotechnical risks

Table 9.1 below presents geotechnical risks relating to the proposed works that should be

considered in further work.

Table 9.1:

Geotechnical Hazard /
Constraint

Geotechnical hazards

Consequence

Mitigation

Groundwater control including

subsoil and surface drainage
1 Instability of fill slopes Large fill slope failures . . : .
Geotechnical design for larger fills
' e.g. shear key and benching
| D ion of buildi |
2 Settlement of fills eformgtlon af bullding Construct to acceptable standards
foundations
. Temporary and permanent cut
slopes should be monitored during
| excavation and verified as stable by
i ffecting fini I Engineering Geologist
3 Stability of cut slopes Landslides affecting finished lots g g‘ g
- and roads All slopes will require an offset from
the top of slope for development to
be determined by an Engineering
Geologist
Excavate all soft soils where viable
4 Settlement of soft Deformation of building Geotechnical design
ground foundation and/or fills Avoid building on soft ground where
possible
Careful sediment control and
Increased sediment load into stormwater retention consistent
Erosion and sediment streams with Porirua City Council and Great
| 5 control during Unable to meet consent Regional Wellington Council
earthworks requirements due to high erosion  requirements
susceptibility of loess soil Prepare Erosion and Sediment
Control Plan
Cut material becomes unsuitable it — d
' Quality of cut material for use as engineered fill Quaf ¥ (.:ontro hestiig an
6 for use as engineered fill Cut material b difficult t monitoring of fill placement by
g ut material becomes di |Fu tto Geotechnical Engineer
work and delays construction
Site specific assessment of natural
Stability of existi o slopes below finished lots
7 ability of exlsting Landslides affecting finished lots o .
natural slopes Appropriate setbacks from the crest
of natural slopes
Earthworks design in accordance
| . L o with the current NZ engineering
I;quefactlon induced building standards and guidelines
amage
8 Seismicity .g ] ) Excavate all soft soils where viable
Amplified round shaking causing : :
. Geotechnical design
damage to building
Avoid building on soft ground where
possible
9 Kiiideaarasion Sco‘ur damage and blockages of Adequate control and disposal of
drainage network stormwater runoff |
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11

10 Conclusion

The results of the site inspection and limited field work indicate that ground stability and natural
hazards are unlikely to present a practical constraint to residential development of the site provided
proper precautions are taken (as summarised in this report).

We note that further geotechnical assessment will be required when an earthworks design becomes
available.

11 Applicability

This report has been prepared for the exclusive use of our client Classic Developments NZ Ltd., with
respect to the particular brief given to us and it may not be relied upon in other contexts or for any
other purpose, or by any person other than our client, without our prior written agreement.

Recommendations and opinions in this report are based on desktop review and from subsurface
investigations as described above. The nature and continuity of subsoil conditions away from these
investigation locations are inferred but it must be appreciated that actual conditions could vary from
the assumed model.

Tonkin & Taylor Ltd
Report prepared by: Authorised for Tonkin & Taylor Ltd by:
‘//’J | /] 1
= ’ qnnf\ / I;fllf /L
S b —— — V' [ i
Tim Haxell Chris Hillman
Engineering Geologist Project Director
T.HAXELL

p:\1010566\issueddocuments\t+t - mt. welcome preliminary geotechnical investigation and natural hazard assessment report_final.docx
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Indicative land use
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Indicative Land Use Plan
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Appendix B:  Geotechnical Investigation

. Figure B1: Field investigation

. Table B1: Summary of mapping results

. Table B2: Summary of test pit and DCP results

. Test pit logs

. DCP results

. Geotechnics Laboratory Test Report, 6 June 2019
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Table B2: Summary of test pit and DCP results

Test PitID  Location (NZTM) Ground Surface  Depth (m) Reason for
Exsting ) Northing il Elevation RL (m) termination
TPOL 1758691 5454196 127.7 29 Refusal |
' TPO2 1758681 5454281 1274 25 Refusal '
TPO3 1758718 5454327 134 0.3  Refusal
' TPoa 1758720 5454282 128.2 46 Refusal
' TPOS 1758771 5454396 1225 21 Refusal |
TPO6 1758629 5454482 1018 3.65 " Refusal
' TPO7 1758687 5454088 1312 32 Refusal __
TPO8 1758686 5454060 136.2 4.7 Maximum depth |
TPO9 1758743 5453870 127.2 2.1 " Refusal
TPI0 1758685 5453855 139.1 42 Refusal
TP 1758600 5453651 157.1 56 Maximum depth
P12 1758604 5453778 142.3 05 Refusal 1
P13 1758344 5454170 76.1 5.4 Maximum depth
P14 1758233 5454089 60.5 4.9 Maximum depth
P15 1758238 5453969 64.3 a5 Refusal B
' TP16 1758281 5453832 879 T Refusal
P17 1758195 5453840 709 16 Refusal
P18 1758078 5453897 62.4 52 Maximum depth |
TP19 " 1757984 . 5453827 52-.9 13 - " Refusal o
P20 1757967 5453765 36.4 3.2 Refusal |
P21 1757866 5453775 495 02 Refusal ]
2 1757894 5454327 644 22 © Refusal
TP23 1757883 5453703 33.1 43 Refusal
(TP24 1758131 5453762 741 2.9 Refusal
' TP25 1757826 5453869 68.2 4.4 ~ Maximum depth
' sco1 1758629 5454432 112.0 18 Refusal |
' sco2 1758580 5453938 1035 17 Refusal
sco3 1758045 5453839 41.0 165 Refusal
sco4 1758016 5453849 405 2.45 Refusal i

Page 64 of 223



PCC - Submission Number - 242

ﬁﬁ: Tonkin+Taylor

Engineeringlog

terminology

General

008006

Soil and rock descriptions follow the “Guidelines for the field classification and description of soil and rock for engineering
purposes” by the New Zealand Geotechnical Society (2005). Refer to this document For methods of field determination.

Ewatar sy R GO e B TS T

= N=22:SPT uncorrected blow count
for 300 mm

* 75/12:Undrained shear strength (peak
[residual as measured by field vane.

Laboratory test(s) carried out:

PMT Pressuremeter test |
LT Lugeon test |
Lv Laboratory vane

AL Atterburg limits

uu Undrained triaxial

PSD Particle size distribution

cp Effective stress

CONS Consolidation

(1 Direct shear

COMP Compaction

ucs Unconfined compression

15, Paoint load

| The graphic log shows soil and rock types. The defect
log indicates the location, orientation and abundance

:\;T:E;AEDV:AO" o of defects of all types.

i Typical material symbaols:
Water inflow | [~ organic VY| tgneous

L
Sl material v | rock

Water outflow = = —

| |T—_— | Clay — | Mudstone

X | Silt Siltstone
X

Expressed as percentage of the |
length of the core run recovered. Sandstone
Drilling method/casing | a;?}:, Gravel ar TR Mtamonpkic
Common types: :' = Conglomerate _— —~| Rock
o8B Open barrel g = e —
w Wash
HQ3  HQ triple tube |
PQ3  PQtriple tube I , Slotted
HSA  Hollow Stem Auger ' Standpipe M | screen

Wws Window Sampler
HA Hand Auger |
HFS  High Freguency Sonic |

Drilling |

LFS Low Freguency Sonic
Drilling

VWP

Bentonite
seal

Soil description

Moisture content

Consistency/undrained shear strength

Installation type Sample type

—"
Thin-wall
tube

[:‘ Bulk sample

Density index

2 Other

Core or
Sample loss

D  Dry, looks and feels dry Su(kPa) SPT(N) - uncorrected
M Moist, no free water on hand when Vs Very soft <12 | | VL  Very loose Oto4
remoulding S Soft 12to 25 L Loose 4to10
W Wet, free water on hand when F Firm 25 to 50 MD Medium dense 10to 30
remoulding |
St SEiff 50 to 100 | D Dense 30 to 50
S ::::;::ed, free water present on Vst Very stiff 100t0200 | | VD  Very dense il
H Hard > 200
Proportional terms definition (Coarse soils) Grain size criteria
Fraction Term %ofsoilmass  Example Type Coarse Fine !
Major (UPPER CASE) Major constituent GRAVEL Boulders Cobbles Gravel Sand Silt  Clay |
Subordinate (lower case) >20 Sandy ] E s 5
Minor with some... 12-20 with some sand SEeE8 g
with minor... 5-12 with minor sand U ZXalulZd
withtraceof.. <5 with trace of sand Size range 20 6 06 a2
{or slightly)... {slightly sandy) {mm) 200 60 2
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ﬁTonkim-Taylor E0086006

Engineering log

terminology
Rock description

Signifcant defects m Defect shape

B Bedding | Unweathered ST Stepped
' | SW  Slightlyweathered | = UN  Undulating
J Joint — { | PL Planar
| MW Moderately weathered| —— —s
s scnstosiy P Q) S
'€ Cleavage o CW  Completely weathered = R Rough
' SM Smooth |
BZ Broken zone/crushed zone L~ - PRSI SL Slickensided |
| /"
i e s Field strength
Fg Fault with gouge =] UCS (MPa) g sq)(MPa) |
o EW  Extremelyweak <1 N/A 5
SZ  Shearzone e VW  Veryweak 1-5 N/A
1z Infilled seam | o] w Weak 5-20 N/A
MS Moderately strong 20 - 50 1-2
XD Extremely weathered seam | oo S Strong 50 -100 2-5
- | Vs Very strong 100-250 5-10
DD Drilling - induced defect ] ES Extremely strong > 250 >10
Type Infilling description Aperture (mm)
r Angle (perpendicular to core axis) (as per soil description) i T Tight nil |
J60°, PL, SL, T, CV, STIFF GREEN'CLAY | VN Verynarrow 0-2
L L Infilling/coating type |
Aperture ! N Narrow 2-6

Roughness

Shape | MN  Moderately narrow 6 - 20

|
i | MW  Moderately wide 20 -60
i

| Defect Orientatlon: for vertical unoriented boreholes defect orientation is measured

| normal to core axis e.g horizontal = 0’(see diagram). For angled boreholes defect w Wide 60 - 200
et et | VW Verywide  >200 |
| G Clay Joints have openings between opposing faces of intact Term Spacing
gouge rock substance in excess of 1 mm filled with clay gouge.
Clay is generally described in terms of soil properties. Ve WKe >2m
Jaints contain clay coating whose maximum thickness wim 06-2m
o Clay veneers does not exceed 1 mm. Note: Describe clay in terms of soil Moderately wide 200 - 600 mm |
properties.
Close 60 - 200 mm
PL Penetrative Joint traces are marked in terms of well defined zones
ol of slightly to moderately weathered ferruginised rock- Very close 20 - 60 mm
. substance within the adjacent rock. | | Extremely close 520 mm
I Limonite Joint surfaces are stained or coated with limonite, [ - - -
| e rlogsiz although the rock substance immediately adjacent to the Excavator penetration
: ikl joints is fresh.
Easy 1
CT,sC Coated Joints exhibit coatings other than clay or limonite, e.g.
Carbonate (CT) or Silica (SC). Moderate 2
3
mented Joints are cemented with limonite (CL), Silica (CS), or || Difficult ]
HLENEL <O Carbonates (CC). |

RQD: Rock Quality Designation -
CN Clean Joint surface show no trace of clay, limonite, or other [ percentage of core run consisting

coatings ' of sound rock longer than 10 cm.
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EXCAVATION No.: TP01

EXCAVATION LOG
Tonkin+Taylor

PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES: 5454196.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 16/05/2019
(NZTM2000)  1758691.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 16/05/2019
R.L.: 127.70m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4m by 3.2m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
(L]
z |Ez &
3 |, n =| 8 SOIL NAME, FLASTICITY GR E 28| o & QRIGIN.TYEE,
= | w | = E ]2 = |4 Mol o s
E gle i sampLes, TesTs| & § z g PARTICLE SIZE CHARACTERISTICS, COLOUR, } E g 'g b % MBIERAML “0'::0‘ 'TTON' %
g 13|= L] 3 wog SECGNDARY AND MINCR COMPONENTS w3 g 2| %l DEFECTS; STRUCTURE
o 2 E = = g w
5z | o
oo BERRERLE, 2" |enens
'3 M| s

Topsoil: Sandy SILT; yellow brown.
Soft, moist, low plasticity. Sand: fine.

TSail

Sandy SILT with some clay; yellow
brown. Firm, moist, low plasticity.
Sand: fine,

Loess

Clayey SILT with some sand, minor MiRs
gravel; yellow brown. Firm, maist,

high plasticity. =
@
L]
2
H
3
I Highly weathered yellow brown HW 2
125 SANDSTONE. Extremely to very a
L weak, very closely spaced joints, Mn 13
staining on joint surfaces. Excavating =
to coarse grav:
COMMENTS: Termination in HW Rock.
Hole Depth
2.5m
Scala 1:25 Rev. A

Excavation+Ha - 22/08/2015 10.46:11 AM - Produced with Core-GS by GeRoc
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EXCAVATION No.: TP02
-
Tonkin+Taylor
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES: 5454281.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 16/05/2019
(NZTM2000) 1758681.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 16/05/2019
R.L. 127.40m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4m by 2.8m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
2| =
3 |, ol =18 SOIL NAME, PLASTICITY OR E % § q £ SRIGINTIPE
|8 E T sampLes,TesTs| B | & = | 2 PARTICLE SIZE CHARACTERISTICS, COLOUR, /'g, eg g i i MIHERAL LOMEOSITION, £
= & ALK PENETROMETE d = | = L =Ho =
4 12| = Fartiina) 2|E G E SECONDARY AND MINOR COMPONENTS wz (28| & Bz DEFECTS, STRUCTURE =
& & 2E |wg | w
vl | o o
- 25 1% lesssg
1 *’.’rs' Topsoil: Sandy SILT; yellow brown. M| 8 o =
F ‘_‘“ Soft, moist, low plasticity. o
L F % .| SILT with some clay; yellow brown. F-8t
+* %1 Firm to stiff, moist, low-moderate
r « ®| plasticity.
1 a
127 :"“u % s
I 057 = "u é
-: “ E 3
Ie 5
L 1o :
4= 3
®ox .
L e
- ‘I.O—_ u‘."‘
F = h——
Highly to completely weathered "E':"x
3 1 yellow brown SILTSTONE. Very weak
| '] to weak, very closely spaced defects,
Fe and Mn staining on joints.
26 1 Excavating to coarse gravel.
1,57
2
g
| e
]
s £
o
o
r 2,0
122 2.4m: Rock becoming weak
-] 2.5m: Effective refusal
SKETCH / PHOTO:
COMMENTS: Termination in HW Rack.
Hole Depth
2.5m
Scale 123 Rev.: A
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EXCAVATION No.: TP03
-
Tonkin+Taylor
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES: 5454327.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 16/05/2019
(NZTM2000)  1758718.00 mE EQUIPMENT: Hand excavation ~ EXCAV. FINISHED: 16/05/2019
R.L. 134.00m OPERATOR: Tonkin+Taylor LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 0.2m by 0.3m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
g >
z o - E |GE = ORIGIN TYPE
8 1], 0 =8 SOIL NAME, PLASTICITY OR 2128, £ .
w| £ = e - A E
EE E e i sampLes, TesTs| & = z g PARTICLE SIZE CHARACTERISTICS, COLOUR, }, % g 3 @ % MHERAL COMFOELTION, %
2 |3|% el | B2 SECONDARY AND MINGR COMPONENTS ¥3 (24| 2o BERECTS, STRUCTURE ’
o 4] 5”6_ = é [
oF |»
F R ? 1 ? ‘I’ 1I|:| 1|2 1I4 1I5 1I3 20 engBR
: TOPSOIL (as described previously) L i
3
r o
] Highly weathered yellow grey 2
1 SILTSTONE. Very weak to weak, g
very closely spaced defects. E
&
2
0.35m: Effective refusal
L 0.5+
F33  1.04
SKETCH / PHOTO:
COMMENTS: Termination in HW Rock.
Hole Depth
0.35m
Scale 113 Rev. A
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EXCAVATION No.: TP04

EXCAVATION LOG
Tonkin+Taylor

PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES: 5454282.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 16/05/2019
(NETM2000)  1758720.00 mE EQUIPMENT: CAT 3120 EXCAV. FINISHED: 16/05/2019
R.L. 128.20m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4mby 3.2m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
£ |z "
3 |, - - 2 SOIL NAME, PLASTICITY OR E Eé o £ ORIGIN TYPE,
E x = E 2 = wh W, =
i % g Ao SAMPLES, TESTS g £ E % PARTICLE SIZE CHARACTERISTICS, COLOUR, | & '%E E‘E'E MINERAL COMPORTTION: 'g
zZ |2|% P CH I SECONDARY AND MINOR CCMPONENTS ¥E 22| 57d DEFECTS, STRUCTURE
a g 5 | &2 ®
i 2 4 6 8 1012 14 16 18 83 |” |epges
: Topsoil: Sandy SILT; brown. Soft, M| s s
moist, low plasticity. g
- : ; DM | L M
Silty fine SAND with rare organics;
yellow brown. Loose, dry-moist,
poorly graded.
£
Silty fine SAND; grey yellow. Loose, MW g
moist-wet, poorly graded. Increasing §
silt content with depth. @
g
Sé'ﬁdy SILT with some clay; yellow I F
brown. Firm, moist-wet, low plasticity,
rapid dilatancy. 7
8
Fine to medium SAND with some silt; M E
yellow brown. Loose, maist, poorly
graded. £
i
g
@
o
@
5
a
Fine to medium SAND with some silt; 8 ]
grey. Loose, saturated, poorly graded.
Highly weathered yellow grey fine aa
SANDSTONE. Very weak to weak, =
closely spaced joints, Mn staining on
ive refliss
SKETCH / PHOTO:

COMMENTS: Termination in HW Rock.

Hole Depth
4.5m

Scale 1:43 Rev.: A
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EXCAVATION No.: TP05
-
Tonkin+Taylor s 1or
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES: 5454396.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 16/05/2019
(NZTM2000)  1758771.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 16/05/2019
RLs 122.50m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4.2m by 3m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
£ [z
2|z =
F -8 SOIL NAME, PLASTICITY OR g |28, § bsslpeu RLGES
g E & glg E 2 3| 8% | By = MINERAL COMPOSITION,
E & ,; seaa pon o SAMPLES. TESTS % : E E PARTICLE SIZE CHARACTERISTICS, COLOUR g/ L:E g g ;J E "z_‘
4 12]= PO} 3|C w| oz SECONDARY AND MINOR COMPONENTS wz | 9 % th @ & DEFECTS, STRUCTURE i
b i PE w3« E
ul | EO @
i 2 810 12 14 15 18 281" |enazg
L L Jw‘ ¥ | Topsoil: (as described previously) M| s L =
I &
Sandy SILT; orange brown. Soft to BF
firm, moist, non plastic.
Sandy SILT with some clay, minor F @
gravel. Soft, moist, low plasticity. §
: Sand: fine.
1
1
g Completely weathered yellow brown ow
SILTSTONE. Extremely weak, very
L closely spaced joints, <5 mm zeolite
it coatings on joint surfaces. TR
1 Highly weathered yellow brown §
21 1.5 SILTSTONE. Very weak to weak, 5
1“ very closely spaced joints, zedlite 5
seams and clay veneers on joint F
r 1 surfaces. Excavating to coarse £
L gravel- small cobble. k=
- 2.0%
2.1m: Effective refusal
120 2.5
SKETCH / PHOTO:
COMMENTS: Termination in HW Rock.
Hole Depth
21m
Scale 1:25 Rev. A
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EXCAVATION No.: TP06

EXCAVATION LOG
Tonkin+Taylor er 1 or

PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES:  5454482.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 16/05/2019
(NZTM2000}  1758629.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 16/05/2018
R.L. 101.80m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4m by 3.2m CHECKED BY:  TH

EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL

SOIL NAME, PLASTICITY OR ORIGIN TYPE,

PARTICLE SIZE CHARACTERISTICS, COLOUR, MINERAL COMPOSITION,

UMIT

SAMPLES, TESTS|

WATER

S?nlll-;FNE'ml.lL\'&H
P SECONDARY AND MINOR COMPGNENTS DEFECTS, STRUCTURE

SUPPORT
ESTIMATED

SAMPLES
RL {m}
DEFTH (m)
GRAPHIC LOG
\(VEATHERING
STRENGTH/DENSITY

CONDITION
SHEAR
STRENGTH (kPa)

PENETRATION
MOISTURE
CLASSIFICATION

o
=
=
0

m

- e 2 4 6 8 10 12 14 16 18
" TR S M T A Pl

=
w

Topsoil (as described previously)

Silty fine SAND with minor organics; =
yellow brown. Loose, moist, poorly
graded.

Silty fine to medium SAND with minor WS | L-MD
organics, grey brown. Loose to
medium dense, wet-saturated, poorly
graded, dilatant.

Dune Deposits

Silty fine SAND; grey. Loose to s
medium dense, saturated, poorly
graded, sulphurous odour,

Sandy fibrous PEAT with some silt; L
brown. Wet, high compressibility,

Gravelly SILT with some clay; grey.
Soft, wet, moderate plasticity.

Highly weathered yellow brown
SILTSTONE. Very weak to weak,
very closely spaced joints, fracturing
to fine to coarse gravel.

Groundwater inflow

TEIOSZTTg

t ’ Alluvium ‘

4.0

4.5

3.8m: Effective refusal

W PN I S

a7

SKETCH / PHOTO:

COMMENTS: Termination in HW Rock.

Hole Depth
3.Bm

Scale 142 Rew.: A
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Excavation Id.: TPO7
-
Tonkin+Taylor
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES:  5454088.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 16/05/2019
(NZTM2000}  1758687.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 16/05/2019
R.L.: 131.20m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4m by 3.2m CHECKED BY; TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
‘[ 2 >
; Z |Ez -
§ . wl| _ z § SOIL NAME, PLASTICITY OR E g g g & DEFECTS. STRUCTURE
= =
E g EJ SAMPLES. TESTS g LE ;— % PARTICLE SIZE CHARACTERISTICS, COLOUR, }“‘, ? E 3 gg COMMENTS %
¥ |F|= gl = o ES SECONDARY AND MINGR COMPONENTS wz |28 LoE
¥ & 2E |E3|® E
2d | ET [
e 2 ] “ enggf
| :ﬂ‘?rs Topsoil: Silty SAND with some rootlets; brown. Soft, moist, A : i
* low plasticity. 3
131 ik =
" ] | Silty fine SAND; mottled yellow brown. Loosely packed, 2
- ] moist, poorly graded.
K 05
L 3 P
i 1 g
L o] 8 |
i ] ¢
190 Silty fine SAND with minor arganics; grey brown. Loosely MW a
| packed, moist-wet, poorly graded.
- 1.5
F 2.0 Clayey SILT with minor gravel; yellow brown. Stiff, moist, M
®78/21 kPa F :":l ] nhigh plasticity. Gravel: fine, angular HW greywacke.
._ 128 E L -
T
B :nﬁd §
- 2.5 . =
L T a
L Biesio @
L __.n.—! E | ®
] :“ =1
L e
L 3_0 K 3
L =1
—128 =
I ] Highly weathered yellow brown SILTSTONE. Very weak to W @
L b weak, very closely spaced defects, Mn staining on defect £
p surfaces. 2
r 357 ]
- - ]
b 2
L _“ | 5
L 1 3.8m: Effective refusal -
SKETCH / PHOTO:
COMMENTS: Termination in HW Rock
Hole Depth
38m
Scale 1:33 Rev. A
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Excavation Id.: TP08
.
Tonkin+Taylor
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES:  5454060.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 16/05/2019
(NZTM2000)  1758686.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 16/05/2019
R.L.: 136.20m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4m by 3.2m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
o
. g [E=| =
5l ol _ z § SOIL NAME, PLASTICITY OR ‘é‘ % g 2 R & DEFECTS. STRUSTURE,
2 [8[E| savees Tests g £ z | g PARTICLE SIZE CHARACTERISTICS, COLOUR g2 E 9| 335E prere £
= S|z Z| & I [ oz |o@ | E&= 5
z |3 i u 2 SECONDARY AND MINOR COMPONENTS i |22 | 2”0
& © 2E (B3 (™ E
w =t w
GF | ®w
om =0 *RRER
L Topsoil (as described previously) ' s
138
F ! Fine SAND with minor silt; yellow brown. Loosely packed, o L
F dry, poorly graded.
135
! s
134 g
™ @
L (=]
o
L 5
L a
P Silty fine SAND with some clay and minor organics; yellow M
I brown. Loosely packed, moist, poorly graded.
133
132
S ] 4.7m: Machine limit
SKETCH / PHOTO:
COMMENTS: Termination due to machine limit
[Hole Depth
4,7m
Scale 141 Rev. A
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ExcavatonsHa - 220872015 12:28:54 PM - Produced with Core-GS by GeRoc

PCC - Submission Number - 242

EXCAVATION No.: TP09
-
Tonkin+Taylor e 106
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES: 5453870.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 16/05/2019
(NZTM2000) 175874300 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 16/05/2019
R.L.: 127.20m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4m by 3.2m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
2le.| -
g - | 8 SOIL NAME, PLASTICITY OR @ 120, & ORIGIN TYPE,
Eo|E|e iz E|a 5 | 85| Eex MINERAL COMPCSITION
: gl R T— sampLes, TEsTs| & | £ £ E PARTICLE SIZE CHARACTERISTICS, COLOUR, g, EE gEE d %
g 2| = i 3 oo % SECONDARY AND MINOR COMPONENTS $E (28 E @ é DEFECTS, STRUCTURE
g eE (€3] B
T il B 28| ° |zness
1 i : Topsoil (as described previously) M| s :
E 1 i
i 2
0 127
% Silty fine SAND; mottled orange VL
, brown. Very loose, moist, poorly
i graded.
L
1]
[l
1 [ Fine SAND with some silt; mottled r
grey brown. Loose, maist, poorly
graded. §
g
o
[=]
o
5
[a]
126
Highly to completely weathered *é"\}v"
1 yellow brown SILTSTONE. Very weak
2.07 to weak, very closely spaced defects, -
i excavating to fine gravel, s
=4
1 o
F2s 1 s
] g
k5
2.5
Paid 2.55m: Effective refusal
SKETCH / PHOTO:
COMMENTS: Termination in HW Rock
Hole Depth
2.55m
Scale 1.22 Rev B
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Excavation - 22/08/2018 12 49:58 PM - Produced with Core-GS by GeRoc

PCC - Submission Number - 242

Excavation Id.: TP10
-
Tonkin+Taylor
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES: 5453855.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 16/05/2019
(NZTM2000)  1758685.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 16/05/2019
R.L. 138.10m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 3.9m by 3m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
2 (&
z | @ SOIL NAME, PLASTICITY OR i |g8|, & .
g »g = @l - = £ |ge| B2 DEFECTS, STRUCTURE,
g |9 g SANBLER TETS g E z g PARTICLE SIZE CHARACTERISTICS, COLOUR, /g, g2 ig E s £
o = Eu | = =ENTS -
F |F* - & 3 SECONDARY AND MINOR COMPONENTS vz | 83| Bag =
& ] SE W | W oE
w3 | ED w
i 853 |® |enssz
; 139 Topsail (as described previously) L ! S
L =
i Sandy SILT with some clay; yellow brown. Very stiff, moist, L
[ moderate plasticity.
—138 .
i g
L 3
® 209/66 kPa B 1
137
® 17875 kPa :
- 3.0 1
—138 E:
i ] Completely weathered grey yellow SILTSTONE, Extremely | €W
F 35 weak, very closely spaced defects, excavating to silty fine 2
u b gravel, %
L i =
F 2
F 3 H
- 4.0 5
135 ] Highly weathered grey brown, locally red-brown Hw =
- E SILTSTONE. Very weak to weak, very closely spaced —
- ] defects, excavating to coarse gravel.
F 454 :
- ] 4.2m: Effective refusal
SKETCH / PHOTO:
COMMENTS: Termination in HW Rock
Hole Depth
4.2Zm
Scale 142 ok
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Excavaton+Ha - Z2/08/2019 12:53.38 PM - Produced with Core-GS by GeRoc

PCC - Submission Number - 242

EXCAVATION No.: TP11
-
TOI"IkI I"l +T3Y|0r SHEET: 1 OF 1
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES: 5453651.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 16/05/2019
(NZTM2000)  1758600.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 16/05/2019
R.L. 157.10m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4.5m by 3m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
2 |
E |Ez =
é : i =1 8 SOIL NAME, PLASTICITY OR |28|a g SRIGIHTIPE,
g |E|E H1'E =|5 I |8z Pes MINERAL COMPOSITION e
E g i S SAMPLES, TESTS| & g £ g PARTICLE SIZE CHARACTERISTICS, COLOUR }/ 22| £ % E F
2 |3]7 nap & g SECONDARY AND MINOR COMPONENTS ¥E |2 % B?g PEERCTS RTRURTURE
* ¢ g [E0 @
e 2 -Ii & 8 10 12 14 16 18 ES “® sug8f
: mEN Topsoil (as described previously) M S e &
i Fine SAND with some silt; mottied e =
r orange brown. Loose to medium
[ dense, moist, poorly graded. 3
i 2
b o
7
F o
i g
158 a
[ Sandy SILT with someday grey
[ brown. Stiff, moist, low plasticity. n
[155 Sand: fine. 8
f -
E Silty fine to medium SAND with some
[ gravel; yellow brown. Medium dense,
L maist, poorly graded. Gravel: fine
3 angular highly weathered greywacke.
e 154
[ 2
L @
L a
]
L o |
:'1 53 5
L 3
L 3
L (5]
152
i F 5.6m: Machine limit
SKETCH / PHOTO:
COMMENTS: Termination due to machine limit
Hole Depth
5.6m
Scale 1 48 Rev. A

Page 77 of 223



Excavation+HA - 22008/201% 1:28:04 PM - Produced with Core-G3S by GeRoc

PCC - Submission Number - 242

EXCAVATION No.: TP12
-
Tonkin+Taylor T
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES:  5453778.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 16/05/2019
(NZTM2000)  1758604.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 16/05/2019
R.L.: 142.30m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 3mby 1.2m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEQLOGICAL
2\t
2 "
g |, ” : @ SOIL NAME, PLASTICITY OR g2 '5_ o & QRIGIN TYPE,
< _ g ZE| g =
g E E o SAMPLES, TESTS g E ’;:: 2 PARTICLE SIZE CHARACTERISTICS, COLOUR, /g/ g é § % £ MINERAL cowoslnow, ,g
g 1212 im0 I|1* 4 3 SECONDARY AND MINOR COMPONENTS wz |20 | 5@ é DEFEGTS, SIRUCTURE
& ? pE|E3| " 5
—an f ﬂli ? ? 10 12 14 1lﬁ 1IB gS 2 exngBi
[ty i ES R e D :‘.’rs Topsoil (as described previously) Mo os T %
[ 7]
M - "
Highly weathered grey brown HW
il SILTSTONE. Very weak to weak,
J very closely spaced defects, g
excavating to coarse gravel. g
Ha2 1 =
b4
| kS
1 2
i 0.5m: Effective refusal 0.50m B, 79° gip, 20°
4 0.50m: J, 47° dip, 126*
0.50m: J, 80" dip, 275"
| 1.0
41
SKETCH / PHOTO:
COMMENTS: Termination in HW Rock
Hole Depth
0.8m
Scale 1:13 Rev. A
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Excavation - Z2H08/2018 1:35.15 PM - Produced with Core-GS by GeRoc

PCC - Submission Number - 242

Excavation Id.: TP13
-
Tonkin+Taylor
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES:  5454170.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 17/05/2019
(NZTM2000) 1758344,00 mE EQUIPMENT:; CAT 312D EXCAV. FINISHED: 17/05/2019
R.L.: 76.10m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4m by 3.2m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
E >
z o B |53 F
[ ” |8 808, NAME, FLASTICITY OR £Elze|lg & DEFECTS, STRUCTURE,
= LAl L (= = @ 2 5 = 5 = =
é g E SAMPLES, TESTS g| = T g PARTICLE SIZE CHARACTERISTICS, COLOUR, }, 2| 2 i G =3
g |53 § « & z SECONDARY AND MINOR COMPONENTS TR % o é .
@ & 25 |23 3
R Eé = FREER
L] Topsoil: Sandy SILT with some rootlets; brown. Soft, moist, M 8 I L 5
i non-plastic. = 2
+ Silty fine SAND; mottled yellow brown. Loosely packed,
| maist, poorly graded.
TP13 0.6 m @ 0.6m ‘-
I 1 Silty fine SAND with trace organics; grey brown. Loosely
- 75 packed, moist, poorly graded.
r 2
- 74
2 |-
e i s
= = '
= | TP1325m@2.5m ]— Silty fine SAND with minor organics; reddish brown. Tightly 0 g
i i \packed. maist, poorly graded. £
— Fine to medium SAND with some silt; grey brown, Loosely §
TP1330m@ ]‘ 3 packed, saturated, poorly graded.
3.0m I 73
|
L 3.5m: Sand becoming tighly
- packad
r 4
- 72
r ]
71
o B 5.4m: Machine limit
SKETCH / PHOTO:
COMMENTS: Termination due to machine limit
Hole Depth
5.4m |
Scale 1:47 Rev.. A
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Excavation - Z208/2010 2:24:40 PM - Produced with Core-G2 by GeRoc

PCC - Submission Number - 242

Excavation Id.: TP14
-
Tonkin+Taylor
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES: 5454089.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 17/05/2019
(NZTM2000)  1758233.00 mE EQUIPMENT: CAT 3120 EXCAV. FINISHED: 17/05/2019
R.L. 60.50m OFPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4m by 3m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
2 |-
z I} & |53 =
g (e, w | = | 8 SOIL NAME, PLASTICITY OR £ |22|e & DEFECTS. STRUCTURE,
z |S|E sampes Tests | B | E | & PARTICLE SIZE CHARACTERISTICS, COLOUR /E, =hi 2 FE S =
T i il & |8 oz | BB | 282 5
E w ul a é SECONDARY AND MINOR COMPOMENTS Eo (zw o0 E
& o gE [H3 (W B
g % 5 Q w
e =5 EE T R3]
L Topsail (as described previously). Moist-wet MW e
H [
Sandy SILT with some clay and organics; grey brown. Soft, M
L moist, low plasticity.
. 60
~|®98/30 kPa L 1 Clayey SILT with some sand and organics; grey brown.
| ® 102/36 kPa - g Firm, moist, moderate plasticity.
§| TP1409m@09m -
= 1 L}
E E L - Fine SAND with some silt and organics; grey brown. L 8
5 § . Loosely packed, moist-wet, poorly graded. g-
;E_ [ a Sandy fine to coarse GRAVEL with some organics and silt; M §
R ] 59 grey brown. Loosely packed, moist, well graded. Gravel: S
Em@aam ] sub-rounded SW greywacke. W
T Lenses of soft, compressible PEAT with small stumps and
[ 5 logs, fine to coarse GRAVEL, and organic SILT. ]
Silty fine SAND with minor organics; grey. Loosely packed, L
[ moist, poorly graded.
- 58
I £
g
¥ a8
L 57 2
- 3
L (=]
[ 56 : o .
L : |4.5m: Silty fine SAND becoming
o |tightly packed
_ il 5] 4.9m: Machine limit
SKETCH / PHOTO:
COMMENTS: Termination due to machine limit
Hole Depth ,
4.8m
Seale 1:43 Rew, A
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Excavation - 22/08/2018 2:26:28 PM - Produced with Core-GS by GeRoe

PCC - Submission Number - 242

Tonkin+Taylor

EXCAVATION LOG

Excavation Id.; TP15

SHEET: 1 OF 1

PROJECT: Mt Welcome Development

LOCATION: Mt Welcome, Wellington

JOB No.: 1010566.0000

CO-ORDINATES:  5453969.00 mN
(NZTM2000} 1758238.00 mE

EXPOSURE METHOD: TP

EXCAV. STARTED: 17/05/2019

EQUIPMENT: CAT 312D EXCAV. FINISHED: 17/05/2019
R.L. 64.30m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 3.8m by 2.8m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL

2 >
& 2 SOIL NAME, PLASTICITY OR |28 £
2 »g o gl ¢ t |8 - h £ ‘EE @Ii DEFECTS, STRUCTURE
g g E SAMPLES, TESTS g £ E ? PARTICLE SIZE CHARACTERISTICS, COLOUR, g, 8|3 é § S %
2 |a|® = ¢ | SECONDARY AND MINOR COMPONENTS $3 (28| 6570
[ o 2E [H3 =
wd o %
gE | @
o =5 exngBE
i _1!“ o| Topsoil (as described previously) L i i
4 ]
L =
gy ] Silty fine SAND; yellow brown. Loosely packed, moist,
| ] poarly graded.
F 0.5 —
] Silty fine SAND; grey brown. Loosely packed, moist, poorly
=] graded.
TP151.0m @ 0.8m 1
4 1.0
83 ]
L 1.5 2
L ] i
L ] &
i a
L ] g
=]
I [=1
- 2.0
- 62 p
25 Fine-medium SAND with some gravel: yellow brown. Dt
e Loosely packed, dry-maoist, poorly graded.
TP15 3.0 @ 2.8m I 1
a0
- 81
3.5 Highly weathered yellow brown SILTSTONE. Very weak to Hw @
1 weak, very closely spaced defects, zeolite coating on o
E E fracture surfaces, excavating to sandy fine gravel. E
| 1 3.8m: Effective refusal
SKETCH / PHOTO:
COMMENTS: Termination in HW Rock
Hole Depth
3.8m
Scale 1:33 Rov.: A&
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ore-GE by GeRoc

Excavation - 22/08/2019 2.56:22 PM - Produced with {

PCC - Submission Number - 242

Tonkin+Taylor

EXCAVATION LOG

Excavation Id.: TP16

SHEET: 1 OF 1

PROJECT: Mt Welcome Development

LOCATION: Mt Welcome, Wellington

JOB No.: 1010566.0000

CO-ORDINATES:  5453832.00 mN

EXPOSURE METHOD: TP

EXCAV. STARTED: 17/05/2019

(NZTM2000)  1758281.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 17/05/2019
R.L. B7.90m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 3.5m by 2m CHECKEDBY:  TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL

g |z _
) T i |z ¥
§ clg al - S SOIEHAME, PLASTIONY OR £ Eg 8, = DEFECTS, STRUCTURE
F § E EAPLES TESTE %' E z g PARTICLE SIZE CHARACTERISTICS, COLOUR, }, 29 'g_ < E COMMERTE £
£ g =4 o - Ik | 28§ co E
z |2|% ale i % SECONDARY AND MINCR COMPONENTS wz |98 255 2
& @ PE|HS | W ¥
4] ED w
Py 28" |enssp
9’.’|'.-s Topsoil (as described previously) M| 8 :
I ke 3
b i g
Erd
kTS
(’).Qc Sandy fine to coarse GRAVEL with minar silt; yellow )
TOo brown. Loosely packed, moist, well graded. Gravel: 8
«q E o
L -O-o‘ angular, highly weathered greywacke. 2
O e
'é 9c S
Oo n _%_
" ra =
Highly weathered yellow brown fine SANDSTONE. Very
i 0.5 weak, closely spaced defects, orthogonally jointed,
4 excavating to coarse gravel.
4
o
- - c
i
] 5
2
| ] &
o
2
-1 =]
-
L a7 _
- 1.0
1.1m: Effective refusal L
] 1.10-1.10m; J. 747 dip, 214°
110 - 1.10m: J, B5* dip, 257"
SKETCH /PHOTO: i
e
:
3
£l
.
i
i
COMMENTS: Termination in HW Rock
Hole Depth
1.1m
Scale 1113 Rev.. A
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Excavation - ZZI0B/2018 2:02:13 PM - Produced with Core-GS by GeRoc

PCC - Submission Number - 242

Excavation Id.: TP17
-
Tonkin+Taylor
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES:  5453B840.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 17/05/2019
(NZTM2000)  1758185.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 17/05/2019
Rl 70.90m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 3.5m by 2m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
2 e
E [Ex 7
§ § o al - = 8 SOIL MAME, PLASTICITY OR “é gg o g DEFECTS, STRUCTURE
= =
E g E SAMPLES, TESTS T E E E PARTICLE SIZE CHARACTERISTICS, COLOUR, }, E E 3 % E COMMENTS E_:;
wo || = % = u S SECONDARY AND MINOR COMPONENTS ¥3 (28| w “é _
¥ ® g5 B3| &
23 | &
cun g3 EEEEE
| Topsail (as described previous| Mols
£ T8 psoil { p ly) -
= . w
ot
Silty fine SAND with some clay; yellow brown. Loosely +
packed, moist, poorly graded.
8
L I
a
g
I
a
TP17 0.8 m @ 0.8m
— 70
Sandy fine to coarse GRAVEL with some silt; yellow z
brown. Tightly packed, moist, well graded. Gravel: angular 2
highly weathered greywacke, 8
E
£
s
I a
| Highly weathered grey white SILTSTONE. Very weak to HW @
| | weak, very closely spaced defects, excavating to fine £
gravel. é
1 ]
r 15 F
=
1 !
| 1.6m: Effective refusal
-89 |
SKETCH / PHOTO:
COMMENTS: Termination in HW Rock
Hole Depth
1.6m
Scale 1.17 Rev. A
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Excavation - 22/08/2018 3:04:06 PM - Produced with Core-GS by GeRoc

PCC - Submission Number - 242

Excavation Id.: TP18
-
Tonkin+Taylor
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES: 5453897.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 17/05/2019
(NZTM2000)  1758078.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 17/05/2019
R.L.: 62.40m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4m by 3.2m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
E >
z & |53 3
3 |, ” ) 28 SOIL NAME, PLASTIEITY OR £ 122|o & e e
c |88 dle £|e 5 (85| Esz ' ' .
£ [g)® SAMPLES. TESTS g| £ £ 8 PARTICLE SIZE CHARACTERISTICS, COLOUR, g, ZE| 235 SR 5
g 2|* Bl = i g SECONDARY AND MINOR COMPONENTS gﬁ % % 8® é
u a I E ED @
o5 | w 4
cun jﬁ £3 sneB§
F B .| Topscil (as described previously) Mo st a
] Fine to medium SAND with some silt; yellow brown. oM | L -
62 4 Loosely packed, dry-moist, poorly graded.
TP181m@ 1.0m ‘ 1
61 1
2
[ I £
- 60 1 G
P :
N 4 (=]
L ] g
- 4 3
I 1 a
31
- 59
) Silty fine SAND with trace organics; grey brown. Loosely M
r packed, maist, poorly graded.
58
5.2m: Machine limit
SKETCH / PHOTO:
%
&
i
2
I
.:%
COMMENTS: Termination due to machine limit
Hole Depth
52m
Scale 1:45 Rev. A
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Excavation - Z2I0B/2018 3:06:49 PM - Produced with Core-GS by GeRoc

PCC - Submission Number - 242

Excavation Id.: TP19
-
Tonkin+Taylor
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES: 5453827.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 17/05/2019
(NETM2000)  1757984.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 17/05/2019
R.L. 52.90m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4.2m by 1.3m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
‘i“ >
- @ g |58 el
<R o £ | e SOILNAME, PLASTICITY.OR E|2E8|l 2 & DEFECTS. STRUCTURE
c [B|g g £|3 5 |83 55z '
Z g k“t SAMPLES, TESTS g| = E 2 PARTICLE SIZE CHARACTERISTICS, COLOUR g/ £0 3 @ i P E
£ |3|% 3 = m e SECONDARY AND MINOR COMPONENTS B2 28| 5o &
g 6 eE|E3| " &
- . 2§ @ LT
: Tg| Topsol (as described previously) Mo :
s &
L sl £
é:.qc' Sandy fine to coarse GRAVEL; yellow brown. Loose, L
B T O“ moist, well graded, angular.
=3
ogc =
B '6. Q g
_'O - -3
P.o &2
L losd 5
624 E
To a
L b 0
0550
I 7
Highly weathered grey brown SILTSTONE. Very weak, HW
b very closely spaced defects, excavating to coarse gravel,
i 1
] 2
I J £
i} 2
&
3 1.0 8
] g
1.3m: Effective refusal s E0nesl T dl 0o
" : |1.30m: B, 63 dip, 203°
1,30m; J, 73° dip, 44°
[ T 1.30m: J, 58* dip, 234*
SKETCH / PHOTO:
COMMENTS: Termination in HW Rock
Hole Depth
1.3m
Scale 113 Rev. A
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Excavation - 22/08/2019 3:13.02 PM - Produced with Core-GS by GeRoc

PCC - Submission Number - 242

Excavation Id.: TP20
-
Tonkin+Taylor
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES:  5453765.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 17/05/2019
(NZTM2000)  1757967.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 17/05/2018
R.L.: 36.40m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4.1m by 3m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
o
. £ |Ez =
E . ol _ z § SOIL NAME, PLASTICITY GOR % E E a % % DEFECTS, STRUETURE,
E E £ SAMPLES, TESTS ; % E § PARTICLE SIZE CHARACTERISTICS, COLOUR /‘§/ g ; ES @ S COMMENTS 'é
z |3 = & o ES SECONDARY AND MINOR COMPONENTS wE | 2 9| 8%u -
o o E ] F‘J v] »
65 | »
e o engRER
| 13 | Topsoil (as described previously) M 8 5
TS @
L Jae [24
F T'%.:1 Sandy SILT with some clay; yellow brown. Soft, moist, low
[ 36 1 plasticity.
- “
H
L 3
;3 I~ Sandy fine to medium GRAVEL with some organics, grey L b=l
B - brown. Loosely packed, moist, well graded. Gravel: angular T (&1
= - MW greywacke. ! -
nl I Silty fine SAND; grey brown. Loose, moist-wet, poorly
r 1 graded.
[~ 35
L 15 Silty fine to coarse GRAVEL with some sand and organics; w
| 57 4 blue grey. Loosely packed, wet, well graded. Gravel: sub-
£ & | rounded slightly weathered greywacke.
i 104
_ #as §
! Ro
i 2.0 —b? g %
154 d g
[ 1o 5
r ro
34 12 iés
i : 2.5m; Gravel becoming tightly
B : |packed
i Maderately to highly weathered grey brown fine T e 4
) SANDSTONE. Weak to moderately strong, closely spaced = g
| defects, Mn staining on defect planes. Excavating to small D
cobbles.
33
i 3.2m: Effective refusal
SKETCH / PHOTO:
COMMENTS: Termination in MW Rock
Hole Depth
3.2m
Scale 1:33 Rev.: A
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Excavation - 22/08/2019 31517 PM - Produced with Core-GS by GeRoc

PCC -

Submission Number

- 242

Excavation Id.: TP21
-
Tonkin+Taylor
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES: 5453775.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 17/05/2019
(NZTM2000)  1757866.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 17/05/2018
R.L.: 49.50m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 3mby 1.2m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
2 =
z o £ |33 F
g ||, el = e | & SOIL NAME, PLASTICITY OR t|28] s, g GEFECTS STRUCTURE
E E E SAMPLES, TESTS g f— { g2 PARTICLE SIZE CHARACTERISTICS, COLOUR, }/ .“QEE g%; COMMENTS ;_:!’
g 13|% | % €|z SECONDARY AND MINOR COMPONENTS Wi | 28| B -
3 g 2 (B3| ° F
<t ;
T 23 [" [enses
Topsoil (as described previously) M. |
5
- 2
o]
I Highly weathered grey brown SILTSTONE. Very weak, HW
il very closely spaced deferts, zeolite and clay veneers on
L J joint surfaces. Excavates to fine gravel.
49 05 @
=
i 1 2
] i
, _ 8
e 1m: Effective refusal ;[ 1:00m. J, 42° dip, 2022
] 1.00m; J. 68° dip, 50°
: |1.00m: B, 78" dip, 138
SKETCH / PHOTO:
COMMENTS: Termination in HW Rock
Hole Depth
m
Scale 113 Rev. A

Page 87 of 223




Excavation - 22/08/2019 £ 03:58 PM - Produced with Core-GS by GeRac

PCC - Submission Number - 242

Excavation Id.: TP22

EXCAVATION LOG
Tonkin+Taylor

PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000

CO-ORDINATES:  5454327.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 17/05/2019
(NZTM2000)  1757894.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 17/05/2019

RL. 64.40m OPERATOR: Goodmans LOGGED BY: ADTH

DATUM: NZVD2016 DIMENSIONS: 4m by 2.8m CHECKEDBY:  TH

EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL

SOIL HAME, PLASTICITY QR DEFECTS. STRUCTURE,

PARTICLE SIZE CHARACTERISTICS, COLOUR,

SAMPLES, TESTS COMMENTS

LINIT

ESTIMATED

SECONDARY AND MINOR COMPONENTS

PEMETRATION
SUPPCRT
WATER
SAMPLES
RL {m)
DEPTH (m)
GRAPHIC LOG
CLASSIFICATION
SHEAR
STRENGTH (kPa)

\KVEHTHERTNG
STREMGTH/DENSITY

MOISTURE
CONDITION

1
-2
-3

"
»
=

N )

£

=
o

,,-
E
“r

Topsail (as described previously)

TSeil

i
'I I.4 *

Clayey SILT with some sand; yellow brown. Firm-stiff,
moist, high plasticity.

i
xl

"

64

z-
l‘l

TP220.9m @ 0.9m | == =

1042 Clayey SILT with some gravel; yellow brown. Stiff, maist,
I7%7 moderate plasticity. Gravel: fine, angular highly weathered
45 ¥ Siltstone.

Loess

63 s

- Highly weathered grey brown SILTSTONE. Weak, very HW
4 closely spaced defects, zeclite coating on joint surfaces.
Excavating to fine gravel.

Torlesse

|

. 2.2m: Effective refusal

SKETCH / PHOTO:

i

=

1
:
3
£

g

COMMENTS: Termination in HW Rock

[Hole Depth
2.2Zm

Scale 11% Rew, &
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Excavation - ZZI08/2018 4:00:42 PM - Produced with Core-GS by GeRoc

PCC - Submission Number - 242

Tonkin+Taylor

Excavation Id.: TP23

EXCAVATION LOG

SHEET: 1 OF 1

PROJECT: Mt Welcome Development

LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000

CO-ORDINATES:  5453703.00 mN
(NZTM2000) 1757883.00 mE

R.L. 33.10m
DATUM: NZVD2016

EXPOSURE METHOD: TP EXCAV. STARTED: 17/05/2019
EQUIPMENT: CAT 312D EXCAV. FINISHED: 17/05/2019
OPERATOR: Goodmans LOGGED BY: ADTH
DIMENSIONS: 4m by 2.5m CHECKED BY: TH

EXCAVATION TESTS

ENGINEERING DESCRIPTION GEOLOGICAL

SAMPLES, TESTS

PENETRATION
SUPPORT
WATER
SAMPLES

RL {m}

DEPTH (m)
GRAPHIC LOG

SOIL NAME, PLASTICITY OR DEFECTS, STRUCTURE,

PARTICLE SIZE CHARACTERISTICS, COLOUR, COMMENTS

ESTIMATED
UNIT

SECONDARY AND MINOR COMPONENTS

CLASSIFICATION
SHEAR
STRENGTH (kPa)

\(&A\"HERING
STRENGTH/DENSITY

MOISTURE
CONDITION

2ngER

L PR S I SR R BT S S B o FETE B OO S B B e o e e

| + 1700612018

a

w
%)

w

o
o

L
w

=
[

Topsoil (as described previously)

[}Up

Silty fine SAND with some gravel; grey brown. Loosely
packed, moist, poorly graded.

PRI

PRI V) O T S T Y
066,002

Sandy fine to medium GRAVEL with some silt; grey brown.
Loosely packed, moist, well graded. Gravel: subrounded
highly weathered greywacke.

Sandy SILT with some organics; blue grey. Soft, moist-wet, | MW
low plasticity.

Alluvial Deposits

w
P

Silty fine SAND with some organics; blue grey. Loosely
packed, moist-wet, poorly graded.

SN N T T Y (0 VA

LN B B B S e e e

28

brown. Tightly packed, moist, well graded. Gravel: sub-
rounded to rounded moderately weathered greywacke.

Moderately weathered to highly weathered yellow brown
fine SANDSTOMNE. Weak to moderately strong, very
closely spaced defects. Excavates to fine gravel.

4.3m: Effective refusal

SKETCH / PHOTO:

COMMENTS: Termination in MW Rock

Hale Depth
4.3m

Scale 1:46

Rewv. A
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Excavation - Z2/08/2018 4:17.24 PM - Produced with Core-GS by GeRoc

PCC - Submission Number - 242

Excavation Id.: TP24
-
Tonkin+Taylor
PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES:  5453762.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 17/05/2019
(NZTM2000)  1758131.00 mE EQUIPMENT: CAT 312D EXCAV. FINISHED: 17/06/2019
R.L.: 74.10m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 3.2m by 2m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
Q
£ |Ez s
é £l al - T ‘9” SOIL NAME, PLASTICITY OR E gg 8 . & e e
";_C g E SAMPLES, TESTS g E‘_ E” g PARTICLE $SIZE CHARACTERISTICS, COLOUR, ;, EE EE'E COMMENTS -3
2 13|% = R |32 SECGNOARY AND MINOR COMPONENTS w3 (22| 5¥g =
& 5 PE |[ES | ¥ E
md | EO w
g5 | @
o 28 eneff
Topsoil (as described previously) b ¥ -
- 74 3
=
Silty fine SAND with minor organics; yellow brown. Loosely
[ packed, dry, poorly graded. g
3 a
O
L o
@
5
- a
i Clayey SILT with minor organics; yellow grey. Stiff, moist, e
I high plasticity.
73
I Sandy SILT with some clay; yellow brown, Stiff, dry, poorly B
I graded.
I g
o |
- 72
B [
E Highly weathered yellow brown SILTSTOMNE. Very weak, Hw o
I ] very closely spaced defects, Mn staining and clay veneers ﬁ
B i on defect faces. Excavating to medium gravel. 5
] [~
] 2.9m: Effective refusal
SKETCH / PHOTO:
COMMENTS: Termination in HW Rock
Hole Depth
2.8m
Scale 1:25 Rev. A
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PCC - Submission Number - 242

EXCAVATION LOG
Tonkin+Taylor

Excavation Id.: TP25

SHEET. 1 OF 1

Excavation - Z208/2018 4:02:12 PM - Produced with Core-GS by GeRec

PROJECT: Mt Welcome Development LOCATION: Mt Welcome, Wellington JOB No.: 1010566.0000
CO-ORDINATES: 5453869.00 mN EXPOSURE METHOD: TP EXCAV. STARTED: 17/06/2019
(NZTM2000)  1757826.00 mE EQUIPMENT: CAT 3120 EXCAV. FINISHED: 17/06/2019
R.L.: 68.10m OPERATOR: Goodmans LOGGED BY: ADTH
DATUM: NZVD2016 DIMENSIONS: 4m by 1.8m CHECKED BY: TH
EXCAVATION TESTS ENGINEERING DESCRIPTION GEOLOGICAL
£ |z ”
g i - ” g SOIL NAME, PLASTICITY OR %‘ Eé o ; e
t |B|s e z|a . r §|88| 55z ' =
Eo|2lE i g| £ E g PARTICLE SIZE CHARACTERISTICS, COLOUR }/ £2| 35 CEMMENTS £
v 12|F g = w s SECONDARY AND MINOR COMPONENTS wz | 2 E I é 5
& 6 g5 lega| " &
wd | 0 w
. 23 @ EEEE-T]
— 8 Topsoil (as described previously) o= ; s
[ Silty fine SAND with minor clay; brown. Loosely packed, M L 3
F moist, well graded.
87
g .
F fal
L o
| 5
o
i Silty fine SAND with some clay; grey brown. Loosely D
r packed, dry, poorly graded.
65
- B84
L 4.5 4.4m: Machine limit
SKETCH / PHOTO:
COMMENTS: Termination due to machine limit
Hole Depth
4.4m
Scale 1:42 Rev. A
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PCC - Submission Number - 242

TONKIN & TAYLOR
SCALA PENETROMETER LOG

Tonkin+Taylor
Job No: 1010566.000 Date: 16/05/2019 Test No. SC1
Project: Mt Welcome Development Operated by: TH
Location: 5454432, 1758629 Logged by: ADTH Sheet 1
RL: 112 m Checked by: NCP of 1
0
mm No. of mm No. of [
Driven Blows Driven Blows _ | |
50 1 2550 T — ,
100 2 2600 |
150 1 2650 o
200 T2 2700 500
250 4 2750
300 6 2800
350 6 2850
400 ] 7 2900
450 3 2950 1000
500 3 3000
550 1 3050
600 2 3100
650 1 3150 ]
700 1 3200 1500
750 0.5 3250
~ 800 0.5 3300
| 850 1 3350
900 N 3400 | L
950 2 3450 2000
1000 2 3500
1050 2 3550
1100 3 3600
1150 3 3650 ] ‘E"
1200 2 3700 = 2500 j
| 1250 2 3750 £
1300 3 3800 3
1350 3 3850
1400 5 3900
1450 3 3950
1500 | 30 4000 2000
| 1550 4.0 4050
1600 4 4100
1650 7 4150
1700 9 4200
1750 12 4250 3500
1800 12 4300 ]
1850 4350
1900 4400
1950 4450
2000 4500 4000
| 2050 - 4550
2100 4600
2150 4650
| 2200 4700
2250 4750 4500
2300 N 4800
2350 - 4850 -
2400 | 4900
| 2450 4950
2500 5000 5000

0 1 2 3 4 5 6 7 8 9 1"
Blows / 50 mm

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

T&T job No.:

—] Mt Welcome Development
1010566.0

5/06/2019
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PCC - Submission Number - 242

ﬁ § TONKIN & TAYLOR

SCALA PENETROMETER LOG

Tonkin+Taylor
Job No: 1010566 Date: 16/05/2019 Test No. sc2
Project: Mt Welcome Development Operated by: TH
Location: 5453938, 1758580 Logged by: ADTH Sheet 1
RL: 103.5 m Checked by: NCP of 1
0
mm No. of mm No. of
Driven Blows Driven Blows
I I 2550 N I
100 1 2600 '
150 2 2650 | —
200 3 2700 O a0 5—_
250 3 2750 i e — — ]
300 4 2800 [ i
350 7 2850 - !
400 | 6 2900 T !
450 4 2950 1000 ,
500 3 3000 .
550 | 4 3050 ' | —1—
600 4 3100 — - - ——
650 3 3150 —— - —
700 1 00 | 1500 +—
750 ] 3250 : —
800 1 3300 |
850 2 3350 | |
900 2 3400 | | - S M |
950 3 50 | 2000 | ]
| 1000 2 3500 ] .
1050 2 3550 ~
1100 2 3600 e
1150 2 3650 T E“ | i |
1200 3 3700 E
1250 ~ 3 3750 §2500 ' |
1300 4 | 380 | 1 2
1350 3 3850 - |
| 1400 2 3900 | L B
1450 2 3950 - .
1500 3 4000 e | |
1550 3 4050 i .
| 1600 4 4100 i i
1650 9 4150 =T
1700 22 | 4200 ' !
1750 425 | 3500 T 1
1800 4300 —T 1 S A R
1850 - 4350 i
1900 4400 i 1 |
| 1950 4450 i
2000 4500 4000 ———
2050 _' 4550 | - ———
2100 ] 4600 - e
| 2150 4650 =
2200 4700 ' -
2250 ] 4750 4500
2300 4800
2350 4850 |
2400 4900 S — | | S -
| 2450 | 4950 | _ I
2500 5000 5000 | |

0 1 2 3 4 5 6 7 8 9 1
Blows / 50 mm

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
s | nn | Mt Welcome Development
LUl T&T job No.: 1010566 5/06/2019
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PCC - Submission Number - 242

TONKIN & TAYLOR
SCALA PENETROMETER LOG

TRAr -

Tonkin+Taylor
Job No: 1010566 Date: 16/05/2019 Test No. SC3
Project: Mt Welcome Development Operated by: TH
Location: 5453839, 1758045 Logged by: ADTH Sheet 1
RL: 41.0 m Checked by: NCP of 1
0
mm No. of mm No. of )
Driven 1 Driven Blows
50 2550 | ) | ]
[ 100 2600 |
150 | 2650 &6
200 2700 e
250 2750
[ 300 i 2800 = 1
350 | 2850
400 2900 TN 1 =
450 ] 2950 1000
500 3000 —
550 3050 .
| 600 0.5 3100 +
650 0.5 | 3150
700 1 3200 1500 +— ;
750 1 3250 ) —
| 800 1 3300 - =
850 0.5 3350 B |
900 0.5 | 3400 . . _
| 950 1 ] 3450 2000 +—
1000 1 3500 ] - |
1050 1 | 3550 -
1100 1 [ 3600
| 1150 1 3650 E‘ . ]
| 1200 1 3700 = 2500 1 —
1250 2 3750 | £ |
1300 1 | 3800 5] |
1350 1 3850
1400 1 | 3900 il
1450 1 3950
1500 7 4000 - 3000 1- | N
1550 2 4050 =
| 1600 3 4100
1650 12 4150
1700 ) 4200 ]
1750 4250 ] 3500 1— 1 1 -
1800 ) | 4300 i = - = ==
1850 4350 ?
| 1900 ! 4400 - =
1950 4450 — !
2000 4500 | 4000 - '
2050 4550 ] —
[ 2100 | 4600
2150 4650 ;
| 2200 | [ 4700 s ]
2250 4750 4500 It
2300 4800 | | |
2350 - 4850 | |
| 2400 4900 . | ]
2450 4950 -
2500 5000 5000 : | |
0o 1 2 4 5 6 7 9 1
Blows / 50 mm
Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
] Mt Welcome Development
T&T job No.: 1010566 5/06/2019
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PCC - Submission Number - 242

TONKIN & TAYLOR
SCALA PENETROMETER LOG

Tonkin+Taylor
Job No: 1010566 Date: 16/05/2019 Test No. SC4
Project: Mt Welcome Development Operated by: TH
Location: 5453849, 1758015 Logged by: ADTH Sheet 1
RL: 40.5 Checked by: NCP of 1
0
mm No. of mm No. of
Driven Blows Driven Blows |
50 2550 | ; 1T T
100 2600 ; '
150 2650 ' -
| 200 2700 500 1Y | R '
250 2750 I
| 300 - 2800 1
350 2850 — T
400 2900 [
450 2950 T = 1000 ——
500 0.5 3000 = .
| 550 0.5 3050 - -
600 1 3100 ; —
| 650 2 3150 — — !
700 1 3200 1500 +— 1 '
750 1 3250 = -
800 1 3300 —
850 1 3350 -
200 1 3400 [ | B I R
950 1 450 | 2000 \L____ | |
1000 3 3500 ! i
1050 4 3550 (R - |
1100 T 3600 -
1150 1 3650 'E' .
| 1200 1 o0 | | S as00 |
1250 1 3750 £ ) | 1
1300 0.5 | 3800 . 3
1350 0.5 3850 :
1400 1 3900 i ,
1450 1 3950 1T '
1500 v — 3000 3000 | 1
1550 T 4050 — ' N
1600 1 4100 [ f
1650 1 4150 ] ' ,
1700 1 4200 ui
1750 1T 4250 3500 .-
~ 1800 1 4300 T ]
| 1850 1 4350 = =
1900 1 4400 ]
1950 2 4450 == -
2000 2 4500 4000 —{—
[ 2050 4 4550 —— -
2100 5 4600 - —
2150 8 4650 ~
2200 7 4700 B 0} - i
2250 6 4750 4500 I S IS
2300 & 4800 '
| 2350 6 4850 — —+—
2400 7 4900
2450 12 4950 |
2500 5000 5000

0 1 2 3 4 5 6 T 8 9 1"
Blows / 50 mm

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

uid

T&T job No.:

11 Mt Welcome Development

1010566

5/06/2019
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PCC - Submission Number - 242
m{f‘l'l

O ceotecunics

Our Ref: 1100053.0.0.0/REP1
Customer Ref: 1010566
6 June 2019
Tonkin & Taylor Limited
PO Box 5271
Auckland
1141

Attention: Tim Haxell

Mount Welcome

Laboratory Test Report

Samples from the above mentioned site have been tested as received according to your instructions
and the results are included in this report.

If we can be of any further assistance, feel free to get in touch. Contact details are provided at the
bottom of this page.

GEOTECHNICS LTD

Report prepared by: Authorised for Geotechnics by:
Paul Burton
h I have reviewed this
* document
% 2019.06.06 12:13:44 +12°00"
James Green Paul Burton
Construction Materials Technician Project Director
Report checked by:
Alan Benton

Wellington Manager

6-Jun-19
t:\geotechnicsgroup\projects\1100053\workingmaterial\20190506.jmg.1 100053.repl.docx

Level 4, 2 Hunter Street, Wellington | PO Box 2083, Wellington 6140
p +64 4 381 8584 | wellington@geotechnics.co.nz | www.geotechnics.co.nz
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IPCC - Submission NHmber - 242

GEOTECHNICS

Level 4,

2 Hunter Street
Wellington 6011
New Zealand

p: +64 4 381 B584

Geotechnics Project Number
QESTLab Work Order ID

Customer Project ID

1100053.0.0.0
WI19WN-0027
1010566

Determination of the Particle Size Distribution - NZS 4402:1986 Test 2.8.1 (Wet Sieve)

TEST DETAILS
LOCATION Description Mount Welcome
Data N/A
SAMPLE Geotechnics ID $19WN000092
Reference TPO1_1.0m Top Depth 1.0
Sampled By Others, Tested As Received Bottom Depth N/A
Description Silty fine to medium SAND; brown. Moist; poorly graded.
SPECIMEN Reference Depth
Description
TEST RESULTS
100 el < <
90 1
80 1
£ 70 §
-]
£
w
o 60
o
a
g 50
=
g
5 40
a
30 1
20
10 §-
0 T T - - T
0001 001 0.1 1 10 100
| Clay | Silt Sand Gravel |
; [ | 1 oo T oo I ] ||
fine | medium | coarse fine ! medium | coarse | ﬁne | medium coarse | v. coarse
Particle Size (mm)
Sieve Size Percentage Sieve Size Percentage Sieve Size Percentage Sieve Size Percentage
{mm) Passing (%) {mm) Passing (%) {mm) Passing (%) {mm) Passing (%)
150 26.5 - 4.75 0.300 100
100 - 15.0 3.35 - 0.212 99
75.0 - 16.0 - 2.36 100 0.150 85
63.0 - 13.2 = 1.18 100 0.080 50
53.0 - 9.50 - 0.600 100 0.075 44
375 - 6.70 - 0.425 100 0.063 38
TEST REMARKS

* The material used for testing was natural, whole soil. * The sampling is not covered under our scope of IANZ accreditation.

* The percentage passing the <0.063mm was obtained

by difference. * Results apply only to sample tested. » This report may be reproduced only in full.
: All tests reported herein have
@ been performed in
Approved By Alafi Benton accordance with the
ACCREDITED LABORATORY |aboratory's scope of|
Date 5/06/2019 accreditation.
GEOTECHNICS LTD Our Ref: 1100053.0.0.0/REP1 Page 1 of 1

NZ5 4402 - Test 2.8.1 (Wet Sieve - Brush) PSD

Page 97 of 223

Version 4.0 - 21 September 2015




PCC - Submission Number - 242

GEOTECHNICS

Bage 2 of 1
Level 4,
2 Hunter Street Geotechnics Project Number  1100053.0.0.0
Wellington 6011 QESTLab Work Order ID W19WN-0027
New Zealand Customer Project ID 1010566

p: +64 4 381 8584

Determination of the Particle Size Distribution - NZS 4402:1986 Test 2.8.1 (Wet Sieve)

TEST DETAILS
LOCATION Description Mount Welcome
Data N/A
SAMPLE Geotechnics ID S19WN000093
Reference TP13_3.0m Top Depth 3.0
Sampled By Others, Tested As Received Bottom Depth N/A
Description Silty fine to coarse SAND; grey. Moist; well graded.
SPECIMEN Reference Depth
Description
TEST RESULTS
100 1 o Gt
90
80
3 70
-4
E 60
o ]
3 50 1
=
S
5 40 1
30 1
20 4
10 1
0 T - T "
0.001 __ 001 01 1 10 100
| Clay | Silt ] Sand Gravel
| fine | medium | coarse | fine | medium I coarse fine | medium ' coarse | v. coarse |
Particle Size (mm)
Sieve Size Percentage Sieve Size Percentage Sieve Size Percentage Sieve Size Percentage
{mm) Passing (%) {mm) Passing (%) {mm) Passing (%) {mm) Passing (%)
150 26.5 475 - 0.300 98
100 - 19.0 3.35 100 0.212 97
75.0 = 16.0 - 2.36 100 0.150 79
63.0 = 13.2 - 1.18 99 0.090 50
53.0 - 9.50 - 0.600 99 0.075 46
375 6.70 - 0.425 98 0.063 42
TEST REMARKS

by difference.

* The material used for testing was natural, whole soil. * The sampling is not covered under our scope of IANZ accreditation.
* Results apply only to sample tested. * This report may be reproduced only in full.

+ The percentage passing the <0.063mm was obtained

All tests reported herein have
@ been performed in
accordance with the

Approved By Alan Benton ACCREDITED LABORATORY [aboratory's  scope  of
Date 5/06/2019 accreditation.
GEOTECHNICS LTD Our Ref: 1100053.0.0.0/REP1 Page 1 of |

NZS 4402 - Test 2.8.1 (Wet Sieve - Brush) PSD

Version 4.0 - 21 September 2015
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GEOTECHNICS

Material Test Report

PCC - SubmissiFgglgN)Hmber - 242

Wellington
Level 4,

2 Hunter Street
Wellington 6011
New Zealand

p: +64 4 381 8584

Report No: MAT:S19WN000094

Issue No: 1

Customer: Tonkin & Taylor Limited

Address: Level 2, 105 Carlton Gore Rd
Newmarket Auckland 1023

Project: GWN MT WELCOME LAB T&T
Project No.: 1100053.0.0.0

Customer Reference No.: 1010566
Report Authorised By : James Green

Al lests reported herein have been performed in accordance
I N ! with the laboratory's scope of accrediation,

ACCREDITED LABORATORY

Approved By:

Alan Benton

(Weillington Manager)
Date of Issue:  5/06/2019

Please reproduce this report in fll when transmitting to others or including in internal reports.

Sample Details

Location
Geotechnics ID
Sample Reference
Sample Description
Sample Depth
Bottom Depth

Mount Welcome
S19WNO000094
TP14_0.75m

Sandy SILT; brown mottled light grey. Moist; low plasticity. Sand, fine.

0.75
N/A

Test Results
Description Method Result Limits
Moisture Content (%) NZS 4402:1986 Test 2.1 23.0
Date Tested 27/05/2019
Comments
N/A

If samples have been taken, and were not destroyed during testing, they will be retained for one month from the date of this report before being discarded.

Form No: 18909, Report No: MAT: S19WN00D0084

© 2000-2018 QESTLab by SpectraQEST.com
Our Ref: 1100053.0.0.0/REP1

Page 99 of 223
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PCC - SubmissionFNumber - 242

Level 4,

2 Hunter Street
Wellington 6011
New Zealand

GEOTECHNICS
p: +64 4 381 8584

e R T
Geotechnics Project Number  1100053.0.0.0
QESTLab Work Order ID WI1SWN-0027
Customer Project ID 1010566

Determination of Liquid & Plastic Limit, Plasticity Index - NZS 4402: 1986 Tests 2.2 (4 Point), 2.3 & 2.4

TEST DETAILS
LOCATION Description Mount Welcome
Data N/A
SAMPLE Geotechnics ID S19WN000094
Reference TP14_0.75m Top Depth 0.75
Sampled By Others, Tested As Received Bottom Depth N/A
Description Sandy SILT; brown mottled light grey. Moist; low plasticity. Sand, fine.
SPECIMEN Reference N/A Depth N/A
Description N/A
L TEST RESULTS
Liquid Limit 30
Plastic Limit 16
Plasticity Index 14
TEST REMARKS

Approved By Alan Benton

Date 5/06/2019

¢ The material used for testing was natural, fraction passing a 425um sieve. » Results apply only to sample tested. » This report may be reproduced only in full.

N All tests reported herein have|
@ been performed in accordance
with the laboratory's scope of|

ACCREDITED LABORATORY  accreditation.

GEOTECHNICS LTD
NZS 4402 - Tests 2.2,2.3.2.4 (4 Point) Atterberg

Our Ref: 1100053.0.0.0/REP1

Page 100 of 223
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Version 3.0 - 29 September 2015




GEOTECHNICS

Material Test Report

PCC - Submission quber - 242

FEF S

Wellington
Level 4,

2 Hunter Street
Wellington 6011
New Zealand

p: +64 4 381 8584

Report No: MAT:S19WNO000095

Customer: Tonkin & Taylor Limited

Address: Level 2, 105 Carlton Gore Rd
Newmarket Auckland 1023
Project:  GWN MT WELCOME LAB T&T

Project No.: 1100053.0.0.0
Customer Reference No.:
Report Authorised By :

1010566
Alan Benton

All tests reported herein have been performed in accordance
with the laboratory's scope of acereditation.

[ANZ '

ACCREDITED LABORATORY

Approved By:

Alan Benton

{Weillington Manager)
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Sample Details

Location
Geotechnics ID
Sample Reference
Sample Description
Sample Depth
Bottom Depth

Mount Welcome
S19WNO0O00095
TP15_1.0m

1.0
N/A

Sandy SILT; light brown. Moist; low plasticity. Sand, fine.

Test Results
Description Method Result Limits
Moisture Content (%) NZS 4402:1986 Test 2.1 218
Date Tested 30/05/2019
Comments
N/A

If samples have been taken, and were not destroyed during testing, they will be retained for one month from the date of this report before being discarded.
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GEOTECHNICS
p: +64 4 381 8584

Rogeminginii
Level 4,
2 Hunter Street Geotechnics Project Number  1100053.0.0.0
Wellington 6011 QESTLab Work Order ID WI19WN-0027
New Zealand Customer Project ID 1010566

Determination of Liquid & Plastic Limit, Plasticity Index - NZS 4402: 1986 Tests 2.2 (4 Point), 2.3 & 2.4

TEST DETAILS
LOCATION Description Mount Welcome
Data N/A
SAMPLE Geotechnics ID S19WND0009S5
Reference TP15_1.0m Top Depth 1.0
Sampled By Others, Tested As Received Bottom Depth N/A
Description Sandy SILT; light brown. Moist; low plasticity. Sand, fine.
SPECIMEN Reference N/A Depth N/A
Description N/A
TEST RESULTS
Liquid Limit 28
Plastic Limit 20
Plasticity Index 8
TEST REMARKS

Approved By Alan Benton

Date 5/06/2019

* The material used for testing was natural, fraction passing a 425um sieve. » Results apply only to sample tested, * This report may be reproduced only in full,

‘ All tests reported herein have
@ been performed in accordance
with the laboratory's scope of|

ACCREDITED LABORATORY accreditation.

GEQTECHNICS LTD
NZ5 4402 - Tests 2.2,2.3,2.4 (4 Point) Atterberg

Our Ref: 1100053.0.0.0/REP1
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Level 4,

2 Hunter Street Geotechnics Project Number  1100053.0.0.0
Wellington 6011 QESTLab Work Order ID WI19WN-0027
New Zealand Customer Project ID 1010566

GEOTECHNICS
p: +64 4 381 8584

Determination of the Particle Size Distribution - NZS 4402:1986 Test 2.8.1 (Wet Sieve)

TEST DETAILS
LOCATION Description Mount Welcome
Data N/A
SAMPLE Geotechnics ID S19WNO000096
Reference TP15_3.0m Top Depth 3.0
Sampled By Others, Tested As Received Bottom Depth N/A
Description Silty fine to coarse SAND, with some gravel; light orange brown mottled dark orange. Moist;

well graded. Gravel, fine to medium.

SPECIMEN Reference Depth
Description
TEST RESULTS
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Particle Size (mm)
Sieve Size Percentage Sieve Size Percentage Sieve Size Percentage Sieve Size Percentage
(mm) Passing (%) (mm) Passing (%) {mm) Passing (%) (mm) Passing (%)
150 - 26.5 - 4.75 97 0.300 61
100 - 19.0 - 3.35 93 0.212 58
75.0 = 16.0 - 2.36 85 0.150 51
63.0 - 13.2 100 1.18 76 0.090 40
53.0 - 9.50 99 0.600 67 0.075 38
375 - 6.70 a9 0.425 64 0.063 36
TEST REMARKS

* The material used for testing was natural, whole soil. * The sampling is not covered under our scope of IANZ accreditation. « The percentage passing the <0.063mm was obtained

by difference. « Results apply only to sample tested, * This report may be reproduced only in full.
; All tests reported herein have|
@ been performed in
accordance with the

Approved By Alan Benton ACCREDITED LABORATORY |aboratory’s  scope  of

Date 5/06/2019 accreditation.
GEOTECHNICS LTD Our Ref: 1100053.0.0.0/REP1 Page 1 of |
NZS 4402 - Test 2.8.1 (Wet Sieve - Brush) PSD Version 4.0 - 21 September 2015
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Rage.uafll
Level 4,
2 Hunter Street Geotechnics Project Number  1100053.0.0.0
Wellington 6011 QESTLab Work Order ID W19WN-0027
New Zealand Customer Project ID 1010566
GEOTECHNICS
p: +64 4 381 B584
Determination of the Particle Size Distribution - NZS 4402:1986 Test 2.8.1 (Wet Sieve)
TEST DETAILS
LOCATION Description Mount Welcome
Data N/A
SAMPLE Geotechnics ID S19WN000097
Reference TP18_1.0m Top Depth 1.0
Sampled By Others, Tested As Received Bottom Depth N/A
Description Fine to medium SAND, with some silt; greyish brown. Moist; poorly graded.
SPECIMEN Reference Depth
Description
TEST RESULTS
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Particle Size {(mm)
Sieve Size Percentage Sieve Size Percentage Sieve Size Percentage Sieve Size Percentage
{mm) Passing (%) (mm) Passing (%) {mm) Passing (%) {mm) Passing (%)
150 - 26.5 - 4.75 - 0.300 99
100 19.0 - 3.35 0.212 95
75.0 - 16.0 2.36 - 0.150 56
63.0 - 13.2 1.18 100 0.090 22
53.0 - 9.50 - 0.600 100 0.075 19
375 6.70 - 0.425 100 0.063 17
TEST REMARKS
* The material used for testing was natural, whole soil. « The sampling is not covered under our scope of IANZ accreditation. * The percentage passing the <0.063mm was obtained
by difference. = Results apply only to sample tested. » This report may be reproduced only in full.
All tests reported herein have
@ been performed in
accordance with the
Approved By Alan Benton ACCREDITED LABORATORY |aboratory's  scope  of
iDate 5/06/2019 accreditation.
GEOTECHNICS LTD Our Ref: 1100053.0.0.0/REP1 Page 1 of 1
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GEOTECHNICS

Material Test Report

Rageuigagini

Wellington
Level 4,

2 Hunter Street
Wellington 6011
New Zealand

p: +64 4 381 8584

Report No: MAT:S19WN000098

Issue No: 1

Address:

Project:

Customer: Tonkin & Taylor Limited

Level 2, 105 Carlton Gore Rd
Newmarket Auckland 1023

GWN MT WELCOME LAB T&T
Project No.: 1100053.0.0.0
Customer Reference No.:
Report Authorised By :

1010566
James Green

All tests reported herain have been performed in accordance
A N with the laboralory's scops of acoreditation,

ACCREDITED LABORATORY

Approved By:

Alan Benton

(Weillington Manager)
Date of Issue:  5/06/2019

Please reproduce this report in full when transmitting to others ar including in internal reperts,

Sample Details

Location
Geotechnics ID
Sample Reference
Sample Description
Sample Depth
Bottom Depth

Test Results

Mount Welcome

S19WN000098

TP22_0.8m

SILT, with minor sand; orange brown. Maist low plasticity. Sand, fine to coarse. Trace rootlets.
0.8

N/A

Description Method Result Limits
Moisture Content (%) NZS 4402:1986 Test 2.1 20.3
Date Tested 29/05/2019
Comments
N/A

If samples have been taken, and were not destroyed during testing, they will be retained for one month from the date of this report before being discarded.

Form No: 18909, Report No; MAT.S18WN0000S8

Our Ref: 1100053.0.0.0/REP1
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e
Level 4,
2 Hunter Street Geotechnics Project Number  1100053.0.0.0
Wellington 6011 QESTLab Work Order ID WI19WN-0027
New Zealand Customer Project ID 1010566

GEOTECHNICS
p: +64 4 381 8584

Determination of Liquid & Plastic Limit, Plasticity Index - NZS 4402: 1986 Tests 2.2 (4 Point), 2.3 & 2.4

TEST DETAILS
LOCATION Description Mount Welcome
Data N/A
SAMPLE Geotechnics ID S19WN000098
Reference TP22_0.8m Top Depth 0.8
Sampled By Others, Tested As Received Bottom Depth N/A
Description SILT, with minor sand; orange brown. Moist; low plasticity. Sand, fine to coarse. Trace rootlets.
SPECIMEN Reference N/A Depth N/A
Description N/A
TEST RESULTS
Liquid Limit 38
Plastic Limit 20
Plasticity Index 18
TEST REMARKS

* The material used for testing was natural, fraction passing a 425um sieve. « Results apply only to sample tested. » This report may be reproduced only in full.

- All tests reported herein have|
been performed in accordance

Approved B lan Be
PP Y A nkon @ with the laboratory's scope of

ACCREDITED LABORATORY accreditation.

Date 5/06/2019
GEOTECHNICS LTD Our Ref: 1100053.0.0.0/REP1 Page 1 of 1
NZ5 4402 - Tests 2.2,2.3,2.4 (4 Point) Atterberg Version 3.0 - 29 September 2015

Page 106 of 223



PCC - Submission Number - 242

Appendix C:  Natural hazard assessment

. Description of applicable natural hazards
. Figure C1: Hydrology

. Figure C2: Soft ground

. Figure C3: Slope instability

. Figure C4: Slope angle

Page 107 of 223



PCC - Submission Number - 242

C1 Description of applicable natural hazards

€11 Slope stability

Slope failures are major natural hazards. They are referred to as the downslope movement of rock debris and
soil in response to gravitational stresses. Slope failures are generally classified according to the type of
downslope movement e.g. falls, slides, and creep. Common causes of slope failure include:

. Slope steepness / gradients;
. Excessive water in slopes adding weight, erosion, and reducing strength;
. Modifications (excavations and removal of the slope’s base, loading of the slope or crest, surface or

groundwater manipulation, and irrigation);

. Seismic loading.

Cl1.2 Erosion

Erosion is the loss or displacement of land along a watercourse, through runoff or surface overland flow water
or ground water seepage. Gullies are permanent erosional form. The gullies function as sediment sources,
stores, and conveyors that link hillslopes to downstream water channels and flow paths.

Tunnel erosion is a process involving the removal of subsurface soil layers by water. The water moves down
through the soil profile until it reaches a less permeable layer where it concentrates to form a downslope
channel (tunnels). As the tunnel widens the risk of ground surface collapse increases, which can then often
continue as gully erosion and increase the risk of losing larger areas of pasture and productive land.

Changes in land use, may accelerate gully expansion by head cutting, sidewall collapse, tunnelling, and other
processes, which lead to widespread land degradation and potential damage to structures and infrastructure.

C1.3 Settlement

Soft and compressible sediments can produce large total and differential settlements when additional loads
are applied (e.g. by fill placement or building construction). This has the potential to damage buildings and
other infrastructure founded on these materials.

Soft and compressible sediments are usually formed when fine grained materials are deposited in a low energy
environment (e.g. settle out of suspension in a standing water body such as a lake or swa mp).

Ci1.4 Seismicity

Cl1.4.1 Ground acceleration

During an earthquake, ground acceleration will apply additional loadings on structures. The additional loading
is directly related to the intensity of the ground acceleration and the duration of the shaking.

Cl1.4.2  Liquefaction

Liquefaction is the rearrangement of soil particles due to an increase in pore water pressure during strong
earthquakes, resulting in a reduction in soil strength and stiffness. Three key elements are required for
liguefaction to occur:

1 Loose, non-plastic soil (typically sands and silts);
2 Saturated soil (below ground water level);
3 Sufficient ground shaking (a combinations of intensity and duration of shaking).

Soil types that are susceptible to liquefaction are those that are geologically young and deposited in low
energy environments forming loose and soft layers.
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Definition of fill types
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D1 Definition of fill types

D1.1 Landscape fill (non-structural)

Defines material placed to form bunds and landscaping areas but not associated with access roads of
foundations of structures. Typically, landscape fill should not be placed at steeper than 1V : 4H
unless instructed otherwise by the Engineer.

D1.2 Structural fill

Defines all general fill placed to form earth fills, embankments, reinforced earth slopes to the
required levels, and to provide founding for the structures, access roads, services and similar. It shall
contain no unsuitable material, rubbish or topsoil.

D1.3 Other fills

D1.3.1 Topsoil

Topsoil is defined as the layer of organic material immediately below the ground level that is
unsuitable for use as Structural, Bulk or Landscape fill, but which is considered by the Engineer to be
suitable for re-spreading as a surface soil layer for establishing vegetation growth at the completion
of the works.

D1.3.2 Unsuitable material

Defines material that is either organic material, other than topsoil, within cuts or fill areas, or
material which by its inherent nature cannot be satisfactorily reconditioned by wetting and drying
for use as Structural, Bulk or Landscape fill. Unsuitable materials shall be placed in areas designated
as instructed by the Engineer, placed in on-site stockpiles or sent to an off-site disposal.
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po box 58 mapua nelson 7048

027-284-0332

tim kelly transportation planning limited

www.tktpl.co.nz

Mt Welcome Station
Residential Development
Vehicular Access Assessment

prepared by: Tim Kelly Transportation Planning Ltd

for: Quest Projects Ltd / Classic Development Ltd

August 2019

Reference: mt welcome porirua access v2 augl9.docx

LlJH | 1/
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Mt Welcome Station, Porirua: Vehicular Access Assessment

Contents

1 BACKGROUND & SCOPE ......ocovvrmrirnmssmssnssisssisssssssasensenns . conseranissresars 1

[

1 B RGBT IINITN vy b onsminesiimss smstomsssoms s e e eSS s T s B st
1.2 o T T

=

2 EXISTING ROAD & TRAFFIC ENVIRONMENT .....cciinurermiisessmssncssssassesmsnssesssssssnsssissssasssssssssssssssasens w2

2.1 LOEATION . onsonsresmonrisnbinmnssrss v ss simess s s sy sdssos v sl e oo A S S e B T s A e v
2.2 e o e T T —
23 TRAERIC VOLBIMES o covuionsioncansnssvmsssnisinise s e o i o S s st
2.4 CRASH HISTORY . csivics comsnamsis iesasvemosiossnssmens sosesins 1o 9 voscoms st e S o e B LT e o

7 T S TR

3 FUTURE TRAFFIC ENVIRONMENT T

31 TRANSMISSION GULLY <..teueierereesentesiesesseaessessseesassssessnessessssssenseseessassssssseeesssnsessssssssseseseeeemseseeseseeeeseeesseseseessesseessos
3.2 SH L REVDCATION :coxsinaurvussssivssioivinmmss cinms v s s S R s Tt
33 EORECAST TRAFFICNOLUMES ;.o comsancavaiusssssvassiss sssessmmiinmssat s oot vi Hosbisio s s v v se sy v e i s ey v s

4 POTENTIAL DEVELOPMENT N PR e s e o7

~J

4.1 TN E P, cmvcorvnnsow oot ob s o O s i o S T T A S T S P TS
4.2 VEHICUHAR ABCESS sunusisssivsoisiminonssimis s s i s adesss sty

~J

5  ASSESSMENT OF PROPOSED ACCESS T PRk R TR SRRIURRRN

51 VEHICULAR ACTIVITY oottt e et bbbt s en s es e e s st ssebs et et e s et eaeemeneeeene s eeses e s s eseeeeesseeseessen e e
5.2 ORI NTE RS BT O mmcsimsmrins v sssstonasiyssges s i e S T R e T T S D ST TS
53 INTERSECTION PERFORMANCE = EFFICIENCY «.vcvevetiierinsiiesianeses s sesssssssssssensessssssssmsssesensssensensns 10
5.4 SREETY IR VEHICEEWOVENERTS . vonmnonssm s i s s s e s e s s 9
5.5 CONSTRUCTION ACCESS . .cuzusnrmuusmssmsmsssssnssiasissverivsivas s il sbin s i S e e 12

o o 00

6  COMPLIANCE WITH DISTRICT PLAN & NZTA REQUIREMENTS PR SR, 13

6.1 OPERATIVE DISTRICT PLAN vivivciusssusssvasinsssssmssraesiviiinssaess
6.2 COMPLIANCE WITH RURAL ZONE REQUIREMENTS ....cvvvueissis s csssssieses st sessessasssrsessnsesssessssssesssssssssssssoesensesennn. 13
6.3 COMPLIANCE WITH DISTRICT-WIDE TRANSPORTATION REQUIREMENTS. ......v.vvveeeeeseseeeeeeesseseesssessssssessseseesssessssessssssennens 140
6.4 COMPLIANCE WITH PCC CODE OF LAND DEVELOPMENT & SUBDIVISION ENGINEERING .......v.vvieveeee oo oesnss s, 14

7  CONCLUSIONS........ : AE— .18

Tim Kelly Transportation Planning Ltd August 2019

Page 118 of 223



PCC - Submission Number - 242

Mt Welcome Station, Porirua: Vehicular Access Assessment

1 Background & Scope

1.1  Background
The Porirua City Council (PCC) has identified land in its Growth Strategy for potential future
residential development. This includes part of the Mt Welcome Station located to the east
side of State Highway 1 (SH1), south of Pukerua Bay.

Accessibility to residential development in this area will be an important consideration in
the potential re-zoning of the land and the development of a masterplan to guide
development. While the opening of the Transmission Gully (TG) project in 2020 will provide
significant traffic relief to the existing SH1 route, the provision of safe and efficient
vehicular access to/from the former SH1 route will be essential to service the land.

1.2 Scope

This document presents an assessment of the issues associated with the provision of
vehicular access to this property, taking account of the likely traffic environment when TG
is open to traffic and the volume/pattern of additional vehicle movements associated with
residential development.

Tim Kelly Transportation Planning Ltd l August 2019
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Mt Welcome Station, Porirua: Vehicular Access Assessment I p.

2 Existing Road & Traffic Environment

2.1 Location

The location of the Mt Welcome Station property is shown by Figure 2.1.

The site covers around 55 hectares (with a possibility of a further 6.7 hectares) and is
located to the eastern side of SH1, south of the Pukerua Bay township. Current vehicular
access is from a point located 820m south of the Grey Street intersection in Pukerua Bay,
and 1.08kms north of the Airlie Road intersection.

2.2 Road Environment

In the vicinity of the existing property access, SH1 has a legal width of around 113m,
extending to the rail boundary to the north-west and including a large area of trees to the
south-east. The seal-width is 15-16m, providing for a single traffic lane in each direction,
shoulders and a flush median. Double-yellow lines prohibit over-taking.

Further to the south, SH1 provides two lanes in each direction, extending north from the
Plimmerton roundabout. Northbound, the merge point is located 109m to the south of the
property access. In the southbound direction, the single carriageway divides into two lanes
180m to the south.

The existing access is uncontrolled, and no ancillary lane is provided for right-turn entry
movements from the south. The available sight-lines for traffic exiting to SH1 are
approximately 310m in both directions.

The applicable speed limit in this area is 100km/hr (which commences at the end of the
Pukerua Bay 50km/hr zone, 670m to the north-east). Street lighting is provided.

As a rural area, there are no footpaths or on-road cycle facilities in this area. The off-road
Ara Harakeke Way provides for pedestrian and cycle movements between Plimmerton and
Pukerua Bay and is located between the railway and SH1.

Photos at Annexure A show the road environment in this area.

Tim Kelly Transportation Planning Ltd | August 2019

Page 120 of 223



Mt Welcome Station, Porirua: Vehicular Access Assessment

Access to
SH1

Additional
Area

Figure 2.1: Location Plan (Base plan source: Porirua CC)

Tim Kelly Transportation Planning Ltd
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Mt Welcome Station, Porirua: Vehicular Access Assessment

2.3 Traffic Volumes

Detailed count information for a SH1 recording station to the north of Pukerua Bay has
been obtained from the NZ Transport Agency (NZTA). This information relates to a typical
week in March 2019.

Typical daily two-way traffic volumes are 27,200 vehicles/day (5 weekday average) and
26,900 vehicles/day (7-day average). Peak volumes are 1,800 — 2,400 vehicles/hour, with
the highest volumes occurring during a Friday mid-afternoon period.

Heavy vehicles form around 9% of the average daily flows.

A comparison of combined two-way traffic profiles over an average weekday, Saturday and
Sunday is shown by Figure B1, Annexure B. Weekdays exhibit morning and afternoon
peaks associated with commuter activity, while weekends sustain high volumes during the
late morning to mid-afternoon period.

A directional profile of this count for a full one-week period is shown by Figure B2,
Annexure B. This shows the uniformity of traffic patterns Monday — Thursday. Travel
associated with the weekend is evident in higher northbound peak volumes on Friday
afternoon, and southbound peak volumes on a Sunday afternoon.

2.4 Crash History

The crash history for the section of SH1 adjacent to the property for the period since
January 2014 has been obtained from the database maintained by the NZTA and is
summarised at Annexure C.

The causes of the seven incidents recorded in this area have been:

* lane-changing in the northbound passing lane to the south of the access (3);

e loss of control in the northbound passing lane to avoid stationary traffic (1);

e failure to merge at the end of the northbound passing lane (1);

e southbound truck losing control as a result of sudden illness, to north of access (1); and
¢ lane-changing in the southbound passing lane to the south of the access (1).

This record of recent crashes does not indicate any systemic safety problems with the road
network in this area and no problems have been associated with the use of the existing
property access. The significant reductions in traffic densities on this route arising from the
opening of the TG project (described in Section 3) can be expected to result in large
reductions in crash frequencies in this area.

By law, only those crashes involving personal injuries are required to be reported.
Accordingly, it is possible that a number of other non-injury crashes may have occurred
which have not been included in these records.

Tim Kelly Transportation Planning Ltd [ August 2019
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Mt Welcome Station, Porirua: Vehicular Access Assessment

3 Future Traffic Environment

3.1 Transmission Gully

The Transmission Gully (TG) motorway project is currently programmed to open to traffic
in mid-2020. This will connect MacKays Crossing to the north with Linden to the south,
providing a 27kms four-laned route which will bypass Paekakariki, Pukerua Bay,
Plimmerton, Paremata and Mana.

The possibility of tolls being applied to the TG route is understood to be under active
consideration, both as a means of funding the project and also as a potential means of
controlling levels of private vehicle use.

3.2 SH1 Revocation

The new route will become SH1 with the existing state-highway status being revoked from
the current route. This route would then become the responsibility of PCC as a local road,
though this is currently understood to be the subject of negotiations between PCC and the
NZTA, linked to the possibility of tolls being applied to the TG route.

Logically, the standard of the road would be modified to reflect its change in status and
reduced traffic volumes. Again, this would be affected by any decision regarding tolls.

For assessment purposes, traffic modelling of the TG project in 2011 assumed that a
package of measures would be applied to the existing SH1. This package, which was agreed
with PCC and the NZTA at the time, included:

* alowering of the speed limit to 80km/hr (Plimmerton — Pukerua Bay);
* retention of two lanes in each direction (Plimmerton — Pukerua Bay); and

o traffic signals to control side road intersections in Pukerua Bay (incorporating
pedestrian crossing phases).

The objectives of such measures were to achieve improvements in accessibility and safety
with reductions in severance. Together, this was expected to provide a further incentive for
through traffic to use TG, thereby ‘locking-in’ the benefits of the TG project.

3.3 Forecast Traffic Volumes

Traffic modelling of the TG project was undertaken in 2011 as part of the Assessment of
Environmental Effects (AEE) in support of applications for the Notice of Requirement (NoR)
and consents for the project.

This modelling* reported forecast traffic volumes in 2026 for scenarios without TG (the ‘Do-
Nothing’) and with TG, for representative AM (7-8am), Inter (11am-1pm average) and PM
(5-6pm) peak periods for a typical weekday, in addition to Annual Average Daily Traffic
(AADT) volumes. The assessments assumed no tolls were to be applied to the TG route.

I Transmission Gully Project: Assessment of Traffic & Transportation Effects. Technical Report 4 of AEE. SKM. June
2011.
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Forecasts for the section of SH1 to the south of Pukerua Bay are summarised by Table 3.1.
Reductions in traffic volumes of 69 — 81% were forecast, depending upon the time period
and direction of travel.

The rate of traffic growth in this corridor has been higher than expected when these
forecasts were made in 2011. As a result, the existing daily volume (27,200 vehicles/day for
March 2019, as reported in Section 2.3) is higher than the forecast daily volume for 2026
without the TG project in place (24,100 vehicles/day). Although the forecast percentage
reductions in traffic volumes can be expected to remain valid, the absolute reductions will
be larger than those forecast in 2011.

Scenario Period Northbound Southbound 2-Way
AM 570 1,280 1,850
2026 IP 670 660 1,330
Do-Nothing PM 1,210 720 1,930
AADT 11,900 12,200 24,100
AM 140 400 540
2026 P 150 170 320
TG PM 310 140 450
AADT 2,790 3,140 5,930
AM -75% -69% -11%
2026 IP -78% -74% -76%
Effect of TG PM -74% -81% -17%
AADT -77% -74% -75%
TABLE 3.1: Forecast Traffic Volumes, 2026
(AM/IP/PM are vehicles/hour, AADT is vehicles/day)
Tim Kelly Transportation Planning Ltd August 2019

Page 124 of 223




PCC - Submission Number - 242

Mt Welcome Station, Porirua: Vehicular Access Assessment

4 Potential Development

4.1 Concept

At this stage, no specific development proposal has been prepared. The general concept is
for a residential development comprising around 570 dwellings (inclusive of the possible
additional area shown by Figure 2.1).

4.2  Vehicular Access

The provisional proposal is for the development to be serviced by a single vehicular access
point in the vicinity of the existing access location shown by Figure 2.1.

The purpose of this assessment is to determine the ability of a single access point to
accommodate the traffic movements which are anticipated to be associated with the
development, and the appropriateness of this location.

Tim Kelly Transportation Planning Ltd I August 2019
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5 Assessment of Proposed Access

5.1  Vehicular Activity

Assessments have been undertaken of the ability of a single access to accommodate
forecast traffic movements.

Assessment Periods

The information described in Section 2 identified the periods of peak vehicular activity on
SH1 as being:

e weekday AM peak (8 - 9am); and
e weekday PM peak (4 - 5pm).

These periods form the basis of the assessment. Conditions have been assessed for the
year 2025.

Background Traffic Volumes

The forecast percentage traffic reductions resulting from the TG project described in Table
3.1 have been applied to the existing (March 2019) traffic volumes. These have then been
factored to 2025 at an assumed growth rate of 1% per annum.

Traffic Generation & Distribution

For the purposes of estimating the generated vehicle movements associated with the
residential development, it has been assumed that:

* each dwelling generates an average of 8 vehicle movements/day;

* 10% of these vehicle movements occur in each of the weekday AM and PM peak
periods;

e during the weekday AM peak period, two-thirds of these vehicle movements are
outbound and one-third inbound, with the opposite for the weekday PM peak period;
and

* 15% of the vehicle movements are to/from the north, with 85% to/from the southZ.

Total forecast vehicle movements for the assessed scenarios in 2025 are shown at
Annexure D.

Development of this area includes the possibility of a small commercial area for the
purposes of servicing the development only. With details not yet developed, no traffic
generation estimates have been prepared. While any commercial activities may generate
some associated vehicular activity (deliveries, etc), they can also be expected to suppress
the need for residents to make external trips. Accordingly, the net effect of any such
commercial activity is expected to be reasonably neutral.

2 Based upon the observed directional distribution of side road movements at the Teihana Road (west) intersection in
Pukerua Bay.

Tim Kelly Transportation Planning Ltd I August 2019
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5.2

Form of Intersection

At this early stage, no specific intersection design has been prepared.

At this location, the primary alternative intersection forms would be a priority intersection
or an at-grade roundabout. The focus of this assessment is upon a priority intersection but
where relevant, comment is provided on the potential comparative performance of a

roundabout solution.

For assessment purposes, it has been assumed that the side road approach would
comprise a single lane which flares over a short distance to provide separate lanes for left
and right-turning movements. These movements would be subject to ‘stop’ controls. An
ancillary right-turn bay 50m in length has been assumed for movements approaching from
the south, with a full and recessed deceleration lane for entering movements from the
north. Right-turn exit movements would be able to make the manoeuvre in two stages,
with an acceleration lane enabling a merge with northbound traffic.

An indication of this generic intersection form is shown by Figure 5.1.
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5.3  Intersection Performance - Efficiency

The performance of the notional priority access intersection has been assessed using the
computer program SIDRA3. The results of the assessments are summarised at Annexure E,
for the weekday AM and PM peak periods in 2025. These results indicate that:

e in all cases, the through movements on SH1 would continue to operate at Level of
Service (LOS*A), with negligible levels of delay;

® the right-turn movement into the access from the south would be subject to delays of
8 — 9 seconds with a queue length of up to 8m, well within the available length of the
right-turn bay; and

e exiting movements would be subject to average delays of 10 - 12 seconds, with the
highest delays (19 — 21 seconds) being experienced by the right-turn movement, which
would operate at LOS C.

Sensitivity Testing

The original 2011 modelling for the TG project recognised that the split of future traffic
volumes between the TG and existing SH1 route could be sensitive to assumptions made
relating to the treatment applied to the existing route. A tested scenario which assumed no
changes were made to the existing route indicated that the residual volumes would be 48%
higher to the south of Pukerua Bay. This is because the higher speeds possible on the
existing route would attract some trips which would otherwise use TG.

For this assessment, the following sensitivity tests have been undertaken:

e residual traffic volumes 50% higher than forecast: and

¢ residual traffic volumes 100% higher than forecast.

Results for these tests indicate that:

* the through movements on SH1 would operate at LOS A with negligible delays
regardless of the assumed residual volumes;

* delays experienced by the right-turn entry movement would be at most 14 seconds
(during the AM peak) with a queue length of 8m;

* the left-turn exit movement would operate at LOS C and D during the AM peak period
with 50% and 100% higher residual volumes respectively, with corresponding delays of
16 and 30 seconds; and

e the right-turn exit movements would be most sensitive to the level of residual
volumes, deteriorating to LOS E (delays 37 seconds) and LOS F (delay 90 - 122 seconds)
for the 50% and 100% higher residual volumes respectively.

The results for the right-turn exit movement are considered to represent a ‘worst-case’, as
the intersection form shown by Figure 5.1 would permit these movements to make the

3 Signalised and Un-signalised Intersection Design and Research Aid.
4 Level of Service is a six-point scale used to describe traffic conditions, in which LOS A represents free-flow conditions
and LOS F represents heavily congested conditions.

Tim Kelly Transportation Planning Ltd | August 2019
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turn in two stages, giving way to the southbound and northbound through movements
separately. A test in which this movement is not required to give-way to northbound
through traffic indicates that this would operate with much lower levels of delay and LOS B.

Maximum Levels of Development

Assessments have been undertaken to broadly determine the maximum levels of
development which could be supported by the intersection under the varying levels of SH1
residual traffic described above. The threshold for the acceptable performance of the
intersection is the deterioration in any turning movement to LOS E (equivalent to an
average delay per vehicle in excess of 35 seconds). The results of this assessment are
summarised by Table 5.1.

Number of Dwellings
Level of SH1 Residual Traffic | One-Stage Right Turn Exit Two-Stage Right Turn Exit
Manoeuvre Assumed Manoeuvre Assumed
As forecast for TG Project ~ 1,000 | ~ 1,400
50% higher than forecast ~ 500 ~ 1,000
100% higher than forecast ~50 ~ 600

TABLE 5.1: Maximum Supportable Development Size

(assumes trip generation / distribution assumptions as above)

As described above, it is the delay experienced by the right turn exit manoeuvre which is
most sensitive to both the assumed level of SH1 residual traffic and the ability for this turn
to be made in two stages (giving way to each direction of movement on SH1 at a time).

With the SH1 residual levels as forecast, significantly higher levels of development could be
supported before the delays experienced by the right-turn deteriorated to LOS E. But with
residual volumes twice that forecast, the development would be reliant upon all right-turn
exit movements being able to make the turn in two stages, otherwise the supportable level
of development would be reduced to less than 10% of that proposed.

It is emphasised that this is a broad assessment only, intended to demonstrate the
sensitivity of the supportable development size to the level of residual traffic activity on
SHL.

Comparative Roundabout Performance

A roundabout would result in a re-distribution of the delays experienced at the
intersection. Through movements on SH1 would be required to slow down to negotiate the
roundabout and potentially to give-way to movements to/from the development area. At
the same time, the delays experienced by turning movements would be reduced.

Based upon the results reported above, there would be no necessity for a roundabout from
a capacity perspective, unless residual traffic volumes were higher than forecast. However,
the introduction of delays to SH1 through movements may be regarded as beneficial as
part of a wider strategy to deter through traffic from the route.

Tim Kelly Transportation Planning Ltd | August 2019
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5.4  Safety of Vehicle Movements

As described in Section 2, the available sight-distances at the access location are in excess
of 300m, enabling vehicle turning movements to be made safely.

Sufficient space appears to be available to provide for a deceleration lane for vehicle
movements approaching from the north and turning left into the access, minimising the
possibility of rear-end collisions. Recessing of this deceleration lane would ensure that the
sight-line available to an exiting driver would not be obscured by an approaching vehicle
turning left into the access.

The access location would be located approximately 109m to the north of the merge point
for the northbound passing lane. This means that the development of a taper for the right-
turn bay would be located within the ‘run-out’ area from the passing lane. This would
create a situation which is at best ambiguous for northbound drivers and at worst could
result in northbound drivers colliding with the rear of a right-turning vehicle which was
slowing or stopped. To address this possibility, a greater physical separation would be
required between the termination of the passing lane and the intersection — around 420m5
would be required based on the current speed environment (this could be reduced if the
speed limit was lowered to 80km/hr). This could be achieved if the termination point of the
northbound passing lane was moved south by around 310m. Such a measure is unlikely to
result in any significant inconvenience for northbound movements in the context of the
reduced post-TG traffic volumes.

Comparative Roundabout Performance

Roundabouts are usually associated with a greater number of crashes (because all traffic
movements are required to give-way) but with lower severity (because of the lower
speeds). More recently, the NZTA has been favouring roundabouts over priority
intersection as part of the ‘Safe Systems’ approach which acknowledges that crashes will
occur but then seeks to minimise the associated trauma.

Whether a roundabout would offer an overall safer solution for this intersection can only
be determined from a detailed assessment of the through / turning traffic movements, the
speed environment and the wider priorities of PCC for this section of SH1 once the
revocation process is complete.

5.5 Construction Access

Earthworks and construction activity within the development area could (depending upon
the cut/fill balance for the site as a whole) generate a significant number of heavy vehicle
movements to and from the access. This would be likely to necessitate the formation of the
full access intersection prior to the commencement of construction.

5 Based upon a ‘run-out’ length of 205m (Austroads Guide to Road Design Part3, Figure 9.2) and a right-turn bay 30m
long, 3.5m wide with tapers, total length 212m (Manual of Traffic Signs and Markings, Section 3, Figure 3.25). Total
would reduce to approx. 350m for an 80km/hr speed limit.

Tim Kelly Transportation Planning Ltd | August 2019

Page 130 of 223



PCC - Submission Number - 242

Mt Welcome Station, Porirua: Vehicular Access Assessment

6 Compliance with District Plan & NZTA Requirements

6.1 Operative District Plan
Relevant Plan & Status

The relevant plan is the Porirua City District Plan (PCDP). The site lies within the ‘Rural’
zone.

Part H of the PCDP classifies this section (Plimmerton to Pukerua Bay) of SH1 as a ‘Major
Rural Arterial’. This status may eventually be reviewed as part of the revocation process.

The section which follows presents an assessment of the ability of a proposed access to
comply with the relevant objectives, rules and standards for both the Rural zone and the
district-wide Transport provisions.

6.2  Compliance with Rural Zone Requirements
Objectives & Policies

Objective C4.1: To identify a rural zone and continue its management so as to avoid,
remedy or mitigate the effects of activities within it.

Policy C4.1.3: To ensure that activities within the Rural Zone do not detract from
the character or quality of the rural environment.

Policy C4.1.6: To ensure that non-primary production activities do not make it
necessary to upgrade rural roads beyond the level needed to service rural and
recreational activities.

The explanation notes that ‘the Council does not propose to upgrade rural roads beyond
what is necessary to ensure the existing standard and carrying capacity of roading is
maintained.’

The PCDP notes that that ‘applications for resource consent require an assessment of
environmental effects to ensure that the proposed activity is able to be accommodated
without adversely impacting on the character of the rural environment, and that all adverse
environmental effects such as traffic and roading ... are mitigated.’

This assessment confirms that, subject to the opening of the TG project and the diversion
of significant volumes of through traffic from the existing SH1 corridor, a new access
servicing residential development can operate which would not adversely impact upon the
rural environment in this area and would not necessitate the upgrading of any existing
road.

Rules & Standards

There are no rural zone standards of relevance to transportation matters.

Tim Kelly Transportation Planning Ltd | August 2019
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6.3  Compliance with District-Wide Transportation Requirements
Objectives & Policies

Objective €7.1: To achieve a safe and efficient transportation network that enables the
people of the city and the wider community to provide for their social and economic well-
being without creating significant adverse environmental effects.

Policy C7.1.4: To protect the corridors of existing and proposed major transport
routes in the City.

This assessment has demonstrated that a potential access point servicing residential
development can be provided which would operate without adversely impacting upon the
safe or efficient operation of the existing SH1 route.

Part H Rules & Standards
Standard (i): maximum gradients of 1 in 5 for driveways.
Able to comply.

Standards (iii, iv, v): parking is to comply with dimensional requirements and be clear of
front yards.

Able to comply.

Standard (vi): minimum carriageway width to be accordance with Table 4, Part H. In
addition, Figure 6 of Part H defines the minimum required standard for the formation of a
private access onto State Highways.

The proposed access arrangements would be able to comply with the road width
requirements. The proposed access intersection design can comply with the current NZTA
standards which exceed the PCDP requirement.

6.4  Compliance with PCC Code of Land Development & Subdivision Engineering

The Code of Land Development and Subdivision Engineering (CoLD)® postdates the PCDP. It
is understood that PCC intends to update the PCDP to reflect the PCDP to reflect the ColD
requirements, but because this would form part of the wider PCDP update process, this has
been delayed.

Access Road Standard: Based upon the expected levels of traffic activity, the proposed
access road would be defined by Table 3.2 of the ColD as a ‘primary or secondary arterial’,
requiring a 20m legal road width, two 3.5m traffic lanes and sealed shoulders. While this is
yet to be designed, there appears to be no physical impediment to the achievement of an
appropriate design standard.

Minimum Sight Lines: Figure 3.3 of the ColD indicates that for a ‘high volume’ driveway
connecting to a road with an operating speed of 110km/hr (100km/hr speed limit),
minimum sight distances of 290m are required. This can be achieved.

% Code of Land Development and Subdivision Engineering. Porirua City Council, February 2010.
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6.5  NZTA Requirements

The NZTA One Network Road Classification (ONRC) system categorises this part of SH1 as a
‘National / High Volume / Rural’ road, as this currently carries more than 20,000
vehicles/day, with more than 1,200 heavy vehicles a day. Categorisation after the opening
of TG will be governed by the level of residual traffic, which in turn will be determined by
any tolling applied to TG. Without tolling, and based on the expected traffic reductions, it is
likely that an “Arterial’ or ‘Regional’ categorisation would be appropriate.,

This section of SH1 is a ‘Limited Access’ road, but this is likely to change in the post-TG
environment.

Table 6.1 assesses the ability of an access intersection to comply with guidance on
accessway standards at Appendix 5B of the (former) Transit New Zealand Planning Policy
Manual (2007).

Tim Kelly Transportation Planning Ltd | August 2019
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TABLE 6.1: Assessment of Ability to Comply with relevant NZTA Requirements

NZTA Requirement

Assessment

Practicality of access to the site to be formed from the local road network rather
than the state highway

No practical alternative available in this case.

Compliance with sight-distance requirements (282m for 100km/hr posted speed
limit)

Complies.

Compliance with spacing requirement for other accessways and intersections.

* the level of traffic activity associated with residential development means
that the vehicle crossing would be classified as an ‘intersection’ rather
than an ‘access’

* the PPM indicates that intersection spacing will be considered on a case-
by-case basis, taking a range of criteria into account

® this assessment indicates that an intersection at this location can operate
without detrimental impacts upon the safe and efficient operation of the
state highway in the context of lower traffic post-TG

* separation distances from the Airlie Road and Gray Street intersections to
the south and north means that there would be no interaction between
these intersections and access to the development area

Compliance with geometric design standards - accessways likely to generate at
least 100 vehicle movements/day or 20 vehicle movements/hour are usually
treated as intersections for design purposes.

Accept that access should be treated as an ‘intersection’ for design purposes

Type and volume of traffic using the access and the state highway.

The assessment has taken account not only of the existing traffic
composition by time of day but has also addressed conditions in 2025 with
allowance for expected traffic growth.

Whether any changes are proposed to the road or speed environment.

The only change to the road environment as a result of the proposed
intersection would be the termination of the northbound passing lane further
to the south and the formation of a full intersection to service development.

Changes unrelated to the proposal are the expected traffic reductions
associated with the TG project and a possible reduction in speed [imit
reflecting the changed role of this road post-TG.

The safety record in the vicinity of the site.

The assessment has provided a detailed breakdown of crash locations and

Tim Kelly Transportation Planning Ltd
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TABLE 6.1: Assessment of Ability to Comply with relevant NZTA Requirements

NZTA Requirement

Assessment

types in this area.

The optimum location of any accessway for that site, whether other accesses
exist, any need to close other accessways.

The proposed access location is optimal in terms of the available sight-lines
for turning traffic movements.

Provision for manoeuvring within the site and likelihood of any reverse
manoeuvring to/from state highway.

No requirement for any reverse manoeuvring to/from SH1.

Adequacy of queuing and parking provision on site, likelihood of queuing over
vehicle crossing and onto state highway.

No possibility of vehicles queuing back onto SH1.

Whether particular mitigation measures such as a deceleration or turning lane
are required.

The proposed intersection design takes account of measures required to
control the safety of turning movements and will minimise impacts upon
through traffic. While at this early stage no design has been prepared, the
provision of a full intersection does not appear to be precluded by the
physical space available.

Any cumulative effects of the proposed accessway and other new accessways on
the safety and function of the state highway.

The traffic assessment takes account of likely future levels of traffic demand
in this area post-TG. No other specific development proposals are planned
for this area which could have any significant impact upon the assessments.

Particular needs of cyclists and pedestrians.

Pedestrian and cycle activity in this area is primarily recreational in nature
and accommodated by the pathway adjacent to SH1. Connectivity between
this pathway and the development will be addressed as part of the detailed
design process.

Tim Kelly Transportation Planning Ltd
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7 Conclusions

This document addresses matters associated with the provision of vehicular access to a
potential residential development within the Mt Welcome Station, located to the south of
Pukerua Bay.

This assessment concludes that:

this section of SH1 will experience significant reductions in traffic demand as a result of
the opening of the Transmission Gully (TG) project, currently scheduled for mid-2020;

the level of post-TG traffic volumes will be governed by the package of measures
applied to the existing SH1 route and the possibility of tolls on the TG route;

access would be optimally provided by means of a single intersection located on the
eastern side of SH1, between the Airlie Road intersection and the southern edge of
Pukerua Bay — this would be preferable to the formation of multiple access points;

capacity analyses indicate that a single priority intersection would be able to
accommodate likely levels of through and turning traffic activity, though conditions
could be sensitive to the higher levels of residual traffic activity on SH1;

any commercial component of the development is expected to have a neutral overall
impact upon external trip generation;

although not yet the subject of a design process, sufficient physical space appears to
be available within the SH1 corridor to provide for an intersection which would meet
current criteria, ensuring its safety of use;

the positioning of the intersection would require the termination point of the
northbound passing lane to be moved further to the south, but there appears to be no
reason why this could not be achieved;

as part of the detailed design process, consideration will be required to the provision
of connectivity across SH1 between the development and the existing pedestrian /
cycle track on the western side of SH1;

an intersection provided in the vicinity of the existing access would be able to comply
with the relevant PCC and NZTA requirements; and

overall, vehicular access is able to be formed in a manner which would avoid any
significant adverse effects upon either the safety or the efficiency of the existing SH1
route in the post-TG operating environment.

Tim Kelly Transportation Planning Ltd I August 2019
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ANNEXURE C: CRASH HISTORY
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Figure C1: Crash Plot for Area Road Network (January 2014 on)
Star symbol indicates approximate position of existing property access.
(Source: NZTA Crash Analysis System)
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ANNEXURE C: CRASH HISTORY |

Date | Day | Time Location Description Factors Casualties
May Car/Wagon1 NDB on SH 1N lost control; went off CAR/WAGON]1, lost control avoiding another .
T 3 A D M
2014 hu | 5:50PM | SH 1N 600 N AIRLIE ROA road to left, Car/Wagon1 hit guide/guard rails party, swerved to avoid vehicle L
CAR/WAGON?2, incorrect merging/diverging
|
;:ﬁ: Tue | 3:30 PM :g;[h)l SRS Truckl EDB on SH 1N overtaking Car/Wagon2 manoeuvre TRUCK1, incorrect None
merging/diverging manoeuvre
Jul 12:15 Car/Wagon1 SDB on SH 1N changing lanes to left CAR/WAGON?2, did not check/notice another
A D
2015 ant PM SHINSONARLIE RON hit Car/Wagon2 party behind Nere
Jul Car/Wagon1 NDB on SH 1IN lost control turning .
M 7: SH AIR f;
2015 on 03 AM 1N 670 N AIRLIE ROAD right, Car/Wagon1 hit guide/guard rails CAR/WAGONZ1, other fatigue None
ki
" SN oStk ehwaLoeunney | (O IRR0 SERIMAREINERE
Wed | 1:05PM | SH 1N 400 N AIRLIE ROAD | changing lanes/overtaking to right hit P 2 S DRLERR None
2016 another party behind, incorrect
Car/Wagon2 ) e
merging/diverging manoeuvre
CAR/WAGON1, attention diverted by other
Sep . | Car/Wagon1 NDB on State highway 1 changing traffic VAN2, did not check/notice another
4
2017 EHl FATEM. | SHINA0EN AIRLIEROAD lanes to left hit Van2 party from other dirn, emotionally upset/road None
rage
Oct . Truckl SDB on SH 1, PUKERUA BAY, PORIRUA lost | TRUCKL, alcohol test below limit, lost control .
F 45 AM 7 T
2018 GlELE ‘ SRR R control turning right, Truck1 hit cliffs when turning, sudden illness LMinos

TABLE C1: Observed Crash History for Area, Period from January 2014 (Source: NZTA Crash Analysis System)

Tim Kelly Transportation Planning Ltd

| August 2019
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Figure D1: Forecast Intersection Turning Movements (AM Peak, 2025)

Tim Kelly Transportation Planning Ltd

Figure D2: Forecast Intersection Turning Movements (PM Peak, 2025)

I August 2019
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r Movement Approach Intersection
Period Approach Movemant Average 95% Average 95% Average 95%
Veh/hr | Delay | RFC% | Queue LOS | Veh/hr | Delay | RFC% | Queue LOS | Vehfhr | Delay | RFC% | Queue LOS
[secs) {m) [secs) (m] (secs) (m)
Left 274 11.4 37% 13
Access 322 12.4 37% 13
Right L] 186 17% 4
g Left 24 6.9 1% 0
g 5H1 Narth Through a11 0.0 22% 0 435 0.4 22% 0 LOS NA
§ 1,114 49 37% 13 LOS NA
K SH1 South Through 222 0.0 12% 0 57 35 15% 4 LOS NA
a
5 Right 135 9.1 15% 4
Movement Approach Intersection
Period Approach Movement Average 95% Average 95% Average 95%
Veh/hr | Delay | RFC% | Queue LOS | Veh/hr | Delay | RFC% | Queue LOS | Veh/hr | Delay | RFC% | Queue LOS
(secs) {m) (secs) {m (secs) (m)
Left 135 8.6 14% a
Access 159 10.4 14% 4
Right 24 21.0 10% 2
ﬂ Left a8 6.9 3% 0
g SH1 Morth Through 194 0.0 11% 0 242 14 11% 0 LOS NA
§ 1,075 3.9 24% 8 LOS NA
K SH1 South Through 400 0.0 21% [\ 674 33 24% g LOS NA
(-9
= Right 274 21 24% 8
TABLE E1: SIDRA RESULTS FOR SH1/ACCESS INTERSECTION - BASE SCENARIO
Tim Kelly Transportation Planning Ltd | August 2019
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235 Broadway, Newmarket, Auckland 1023 Web www.pdp.co.nz
PO Box 9528, Auckland 1149, New Zealand Auckland Tauranga Wellington Christchurch solutions for your environment

popo

27 August 2019

Stuart Dixon

Project Manager

Classic Developments Ltd
1 Tradewinds Drive
PORIRUA 5024

Dear Stuart
PRELIMINARY SITE INVESTIGATION, MT WELCOME STATION

1.0 Introduction

Classic Developments Limited has engaged Pattle Delamore Partners Limited (PDP) to undertake a
preliminary site investigation (PSI) for a site comprised of one parcel of land legally described as Lot 3
Deposited Plan 89102 located at 422 State Highway 1, Pukerua Bay. This PSI has been undertaken to meet
the objectives of Classic Developments’ proposed development plans (Appendix A) for the site.

Henceforth the property at 422 State Highway 1 is referred to as ‘the site’.

This desktop review has been limited to a review of existing available information for the site including;
council records, property title information, historical aerial photographs and Fire & Emergency

New Zealand (FENZ) records. Following the desktop review, a walkover of the site was undertaken by PDP
staff on 14 June 2019.

This report provides the results of the PSI review and has been prepared in general accordance with the
requirements of the Ministry for the Environment (MfE) ‘Contaminated Land Management Guideline

No. 1: Reporting on Contaminated Sites in New Zealand’ (CLMG No. 1) (MfE, 2011a). It has been certified
by a suitably qualified and experienced practitioner as required by the Resource Management (National
Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human Health)
Regulations 2011 (the NES).

2.0 Project Objectives

Classic Developments intend to redevelop the site for residential purposes. The size of the proposed
residential properties range from 200 m? to 800 m2. Classic Developments has been advised by Porirua
City Council that in order to support its intent to change its planning document a PSl is required to:

*  Determine whether any activities from the Hazardous Activities and Industries List ! (HAIL) are
currently, have been, or are more likely than not to have been occurring at the site; and therefore,

Whether the NES applies to the site development, and consents must be sought under the NES to
permit development activities.

! The Hazardous Activities and Industries List is a compilation of activities and industries that are considered
likely to be a source of land contamination from the use, storage or disposal of hazardous substances. The list
was prepared and published by MfE (2011).

AOBITHKILIGL_FSI_ Mt Welcome Station, Porirua. docs
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3.0 Scope
The scope of the PSI review work undertaken by PDP to fulfil the project objectives has included:
* Areview of a selection of publicly available aerial photographs;
A review of Certificates of Title (CT) for the site;

*  Areview of the Greater Wellington Regional Council (GWRC) Selected Land Use Register (SLUR)
data available for the site;

*  Areview of Porirua City Council property information files for the site;
*  Areview of Fire & Emergency New Zealand information related to the property;

An interview with the current site owner, and the neighbour occupying 434 State Highway 1, to
determine the historical use of the site, with a specific focus on identifying potential
contamination sources and/or land uses;

A walkover of the property to visually inspect the site conditions including any historical
infrastructure that can be identified;

* Consideration of the NES Regulations; and

*  Preparation of this report that summarises the findings of the information review.

4.0 Site Description

The site covers an area of 55.17 ha and is legally described as Lot 3 Deposited Plan 89102. Under the
jurisdiction of Porirua City Council, the site is zoned ‘Rural Zone’. The site runs adjacent to State Highway
1, and wraps around the properties at 422A, 422B and 434 State Highway 1, Pukerua Bay (which are
outside of the scope of this report) before rejoining State Highway 1 north of the property at

434 State Highway 1. The site extends inland to the east and is bounded by other rural properties to the
north, south, and east. The site is largely pastoral farmland and residential rural land use. There are no
major tributaries or streams that run through the site.

Currently the site is used for pastoral purposes, specifically for grazing sheep and deer. The grazing of deer
is has only begun within the last ten years. The structures on site include one woolshed, a stand-alone
race/docking area and a residential property. The majority of these structures are located in the area

200 m east of State Highway 1. A lean to was added to the woolshed within the last ten years. Driveway
access to the site from State Highway 1 is located at the north-western corner of the site. Further detail of
the site buildings and land features is described in Section 6.0, as observed during the site walk over.

5.0 Geology and Hydrogeology

The site topography is gently rolling with shallow gully features that trend in a south to north direction.
Based on the published geology of the Wellington area (Begg, 2001) there is a geological contact running
through the property which runs from north east to south west. The western area of the site is underlain
by Middle Quaternary alluvium and colluvium which consists of gravel, sand and mud, with rare non
welded ignimbrite and tephra. The eastern area of the site is underlain by the Rakaia Terrane sediments
which consists of interbedded sandstone and mudstone with minor conglomerate, basalt and chert.

Based on topography the inferred groundwater flow direction is in a north westerly direction (toward the
coast).

ADAITIONN001_PS_ME Welcome Station, Perins docx, 27/08/2019
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6.0 Historical Site Information

6.1 Aerial Photographs

A review was undertaken of a selection of the available historical aerial photography for the site, and
included photos from 1942, 1961, 1979, 1986, 1995, 2002, 2011 and 2018, sourced variously from the
Alexander Turnbull Library and Google Earth Imagery. Copies of the historical aerial photographs from
1942, 1961, 1979, 1986, 1995, 2002, 2011 & 2018 are provided in Appendix B. The following key findings
from the aerial photographs with respect to the history and use of the site are summarised in Table 1.

Table 1: Summary of Historical Aerial Photographs

Year Description of Site Use

1942 The site and the surrounding land appears to be in use for pastoral purposes.

The buildings/structures which are present on site include the present-day
residential dwelling and woolshed, located in the western area of the site in
proximity to Stage Highway 1. Driveway access to the structures is via State
Highway 1 (as it remains to this day). There appears to be a small residential
structure in the south west corner of the site. Use known.

1961 The site use remains unchanged from pastoral use. The dwelling to the north at
434 State Highway 1 has been constructed sometime between 1942 and 1961.
There is also a small structure to the east of the woolshed on the site which has
been constructed, which may have been associated with a sheep dip.
Additionally, a woolshed farmtrack is visible, as is a greenbelt area south of the

| woolshed.

1979 The site use remains unchanged from pastoral use. The woolshed area has
been further developed, and includes the present day dock/race structure, as
well as an increase in the number of sheep holding pens to the north of the
woolshed. Structures which may be associated with a sheep dip are visible, a
pen has been added in this location. The structure in the south west of the
property (as observed in the 1942 photograph) has been removed and no longer
appears.

1986 The site uses remains unchanged from pastoral use. The bush area immediately
to the south of the woolshed has been cleared. The structures appear
unchanged from the 1979 photo.

1995 The site use remains unchanged from pastoral use. The structures appear
unchanged from the 1986 photo.

2002 The site use remains unchanged from pastoral use. The structures appear
unchanged from the 1995 photo.

2011 The site appears relatively unchanged from the 2002 photo, with the exception
of the following; landscaping works and what appears to be the installation of a
concrete driveway to the residential dwelling, and further planting in the area
surrounding the woolshed. Buildings have been constructed on 422A and
422B State Highway 1 to the south of the site between 2006 and 2011.

2018 Both the site use and the structures present on the site appear unchanged from |
the 2011 photo. |

|

AOB4ITIOOL00I_PSI_MA Wekame Station, Porirua docs, 27,08/2018
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6.2 Certificates of Title

The current and historical CTs for the site are summarised in Table 2 below with further information
provided where relevant. Historical CTs were found dating back to 1887. The CTs are attached in
Appendix C.

Table 2: Relevant Information from Certificates of Title

Legal Description Certificate of Title

Lot 3 Deposited Plan 89102 WN56D/262 (issued in 2003)
The current CT concerns 196.882 ha of land

The current proprietorship is listed as The Mt Welcome
Family Trust Limited

Lot 3 Deposited Plan 89102 16D/680 (issued in 1976)
The current CT concerns 84.63 ha of land.

The current site proprietorship is listed as James
Andrew Gray of Plimmerton.

Lot 3 Deposited Plan 89102 WN44/252 (issued in 1887)

The current CT concerns 80.94 ha of land.

The original proprietorship is listed as Huntleigh Downs
- Limited.

6.3 Fire and Emergency New Zealand Records

FENZ records were obtained directly from Fire & Emergency New Zealand, and these are included in
Appendix D. FENZ hold no record of fire incidents or the use of fire fighting foams on the site (Appendix
D).

6.4 Greater Wellington Regional Council Records

A review of the SLUR database on the GWRC’s Webmap showed no record of HAIL activities at 422 State
Highway 1 (Appendix D).

6.5 Porirua City Council Records

A property information request and contaminated land enquiry was requested from Porirua City Council.
The Council had no record of the site as a potential contaminated site (Appendix D). The property file did
not contain any evidence of HAIL activities having been conducted on the site.

7.0 Site Reconnaissance and Interviews

A site walkover was undertaken by PDP staff on the 14t June 2019. An interview was completed with

Mr Dave Riley, a representative of the current site owner (The Mt Welcome Family Trust Limited); and
with the owner of the homestead located in the property at 434 State Highway 1, to the north of the site;
Mr Peter Smith. Photographs are shown in Appendix E.

ADMITION00L_PSI_ME Welcome Station, Porirua.docy, 27/08/201%
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7.1 Site Observations

The following site observations were made during the site walkover:

All of the site buildings and structures which included a residential dwelling, woolshed (with
additional lean-to structure) and a dock/race structure with concrete pad were related to the
historical and current land use for deer/sheep farming purposes. The location of the site buildings
and structures was consistent with the 2018 aerial image of the site.

There were bulk stores no chemicals or hazardous substances stored on site.
There were no bulk fuel storage containers or tanks on site.
There were no observed sheep dips or spray structures on the site.

There was no spraying equipment observed on site.
7.2 Interviews

An interview was completed with David Riley, a representative of the current site owner, on 14" June
2019, and the following historical information was noted:

The current owners have owned the property for approximately 10 years. In that time the site has
continued to be sheep farming/pastoral land as per the survey of historic records.

* He noted no hazardous activities (such as fuel storage) as having occurred in his experience on the
site.

The lean-to structure was added to the woolshed structure approximately ten years ago

The owner stated that no sheep dipping activities have occurred on the property. The dock/race
had been used for drenching of sheep but this was carried out on the concrete foundation (as per
the site walkover).

Following this discussion with the owner a second interview was conducted with the owner of the
neighbouring property at 434 State Highway 1, Pukerua Bay. He related the following information:

That the owner was a rural lifestyle block owner who ran approximately 200 ewes south of his
property. He had lived in the property for 10 years.

* The owner noted that 422 State Highway 1, along with the properties at 422A & 4228 State
Highway 1 had been a part of a larger parcel of land, which had been subdivided (as per the aerial
images).

The owner confirmed, as per previous discussions that no hazardous activities had appeared to be

carried out on site related to sheep dipping or fuel storage etc.

8.0 Information Summary

Based on the findings from this PSI for the site located at 422 State Highway 1, Pukeura Bay, Wellington,
the following information on the current and historical land use at the site is summarised:

* The aerial photographs show that the site was utilized for pastoral purposes from the 1940s until
the present day.

*  Two aerial photographs from 1961 and 1979 show structures which may have been a sheep dip or
spray race. This is not unexpected as sheep dips were historically very common, and treating
sheep with an external chemical insecticide was historically a legal requirement (MfE, 2006).

During the site walkover there was no evidence of any HAIL activities observed.

ADMITIOON0E_PSI_ Mt Welcome Station, Porina docx, 37/08/2019
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Through anecdotal information from the site owner, no sheep dipping or spraying activities have
been observed or carried out in the last 10 — 15 years.

No use of fire fighting foams or fire emergency equipment has been recorded by Fire and
Emergency New Zealand.

No records related to HAIL activities have been recorded by Greater Wellington Regional Council;
and none of the documentation on the Porirua City Council property information file indicated
that HAIL activities have taken place on the property.

Based upon all of the available information, the only potential sources of soil contamination associated
with the past and present land use activities within the site are related to the small scale farming activities.
No evidence was found for the bulk storage of hydrocarbons, and there was no evidence found of a sheep
dip or spray on site during the site visit. Nevertheless, given that sheep dipping was common practice
historically, and the possibility of structures associated with sheep dips evident in the 1961 and 1979 aerial
photographs, the presence of a historical sheep dip cannot be ruled out.

9.0 Consideration of the NES

The NES seeks to control activities on contaminated land so as to protect human health. Regulations apply
to a ‘piece of land’ which is described as a site or the area of a site where an activity or industry described
in the HAIL is currently, or has been, or is more likely than not to have been, undertaken on it.

With regards to the findings from this investigation, with the exception of the potential for a sheep dip, no
other HAIL activities have been found to be occurring, or to have occurred in the past. Other than in the
area of the site where the sheep dip may have been located, there are considered to be no significant
potential sources of contamination associated with the past and present land use activities identified at
the site.
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11.0 Limitations

This report has been prepared by Pattle Delamore Partners Limited (PDP) on the basis of information
provided by Classic Developments Ltd and others (not directly contracted by PDP for the work), including
LINZ, the Alexander Turnbull Library, Greater Wellington Regional Council, Fire & Emergency New Zealand,
Mr Dave Riley and Mr Peter Smith. PDP has not independently verified the provided information and has
relied upon it being accurate and sufficient for use by PDP in preparing the report. PDP accepts no
responsibility for errors or omissions in, or the currency or sufficiency of, the provided information.

This report has been prepared by PDP on the specific instructions of Classic Developments Ltd for the
limited purposes described in the report. PDP accepts no liability if the report is used for a different
purpose or if it is used or relied on by any other person. Any such use or reliance will be solely at their
own risk.

Yours faithfully
PATTLE DELAMORE PARTNERS LIMITED

Prepared by Reviewed by

J oo
Joshua Hawkes Nerena Rhodes

Environmental Geologist Environmental Science Service Leader

Approved by

N\ —
Natalie Webster

Technical Director — Contaminated Land
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Appendix A: Classic Developments Proposed Development Plan
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Appendix B: Historical Aerial Photographs
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Appendix C: Certificates of Title
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COMPUTER FREEHOLD REGISTER
UNDER LAND TRANSFER ACT 1952

Historical Search Copy

R.W. Muir
Registrar-General
of Land

Identifier WN44/252 Cancelled
Land Registration District ' Wellington
Date Issued 01 June 1887

Prior References

WA 110
Estate Fee Simple
Area 80.9371 hectares more or less

Legal Description Pukerua 4 South Block

Original Proprietors
Huntleigh Downs Limited

Interests

2487 Proclamation defining the middle line of portion of the Plimmerton - Paekakariki road - 7.9.1936 at 10.00 am
Appurtenant hereto is a water supply right created by Transfer B787781.1 - 13.6.2000 at 9.22 am

819199.2 Mortgage to Westpac Banking Corporation - 25.1.2001 at 9.00 am

B830435.1 Mortgage to St Laurence Mortgages Limited - 12.4.2001 at 9.00 am

5063138.1 Department dealing correcting the memorials by deleting Proclamation 2487 and Mortgage 819199.2
and adding Mortgage B819199.2 - 24.7.2001 at 3:59 pm

B819199.2 Mortgage to Westpac Banking Corporation - 25.1.2001 at 9.00 am

5059353.1 Variation of Mortgage B8§19199.2 - Produced 16.7.2001 at 9.00 am and Entered 24.7.2001 at 4:00 pm
5238129.1 Variation of Mortgage B830435.1 - 31.5.2002 at 10:13 am

5347234.1 Variation of Mortgage B819199.2 - 18.9.2002 at 9:00 am

5757394.1 Notice pursuant to Section 93 Transit New Zealand Act 1989 (affects DP 89102 ) - 8.10.2003 at 9:00 am
5757394.2 Certificate pursuant to Section 321(3) (¢} Local Government Act 1974 (DP 89102 ) - 8.10.2003 at 9:00 am

5757394.3 Certificate pursuant to Section 223 Resource Management Act 1991 (affects DP 89102) - 8.10.2003 at
9:00 am

5757394.3 Certificate pursuant to Section 223 Resource Management Act 1991 (affects DP 89102 ) - 8.10.2003 at
9:00 am

5757394.4 Consent Notice pursuant to Section 221 Resource Management Act 1991 - 8,10,2003 at 9:00 am
5757394.5 Consent Notice pursuant to Section 221 Resource Management Act 1991 - 8.10.2003 at 9:00 am

5757394.6 CTs issued - 8,10.2003 at 9:00 am

Legal Description Title
part Lot 1 Deposited Plan 89102 WN356D/260
part Lot 2 Deposited Plan 89102 WNS56D/261
part Lot 3 Deposited Plan 89102 WN56D/262
CANCELLED
Transaction Id 57547459 Historical Search Copy Dated 19/06/19 11:42 am, Page 1 of 1

Client Reference  chpublicel
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B.179766.1 Transfer to Scott Superannuatlon

Services Limited at Well;ngton - 1.7.1991
at 2.36 pm,

Lmited —oﬁﬁ }Jﬁ

2538249 __? £ fffé
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B.298588.1 Transfer to Kennath Francis Gray .
of Plimmerton, Farmer, Joy Constance Gray,
of Plimmerton, Married Woman and Robert
William Newcombe of Feilding, Farmer
(jointly inter se) as to a 55/110th share,
"John Anthony Carrad of Plimmerton, Farmer
and Christina May Carrad his wife (jointly
dﬁrﬁlnter se) as to a 28/110th share and

w” Christina Ma;y Carrad, Married Woman and
John Anthony Carrad, Farmer, both of
Wellington {jointly inter se) as to a
27/110th share as tenants in common in the
said shares - 6.7,1993 at 11.37 am.

N

Page 172 of 223

B .



B.346074.4 Transmission of the shagg Ef e ;2
Kenneth Francis Gray, Joy Constance a

Robert William Newcombe to Joy

Constance Gray and Robert William

Newcombe as Survivors - 3.3.1994 at

10.55 a.m.

.R.

B654878.1 CAVEA
LIMITED &
10.3.1998 AT,

B658440.1 C
(NEW ZEA
2.4,1998 AT

B758612.5 Correction of name of
Christina May Carrad to Christina Mary
Carrad

B758612.8 Transfer to Huntleigh Downs
Limited

B758612.9 Mortgage to Aﬂzfpanking Group

(New Zealand) Limited ﬂi\
,%/ e
L

All 06.12.1999 at 3 \ \
S Eor

"

Appurtenant hereto is a water supply
easement over part Lot 1 Plan A/831
marked A DP 86711 CT 22B/279 created by

Transfer B787781.1
13.6,2000 at 9.22,

T819199.2 Mortgage to Westpac Banking
Corporation

25.1.2001 at 9.00.

for RGL
B830435.1 Mortgage to ST Laurence Mortgages

Limited - 12.4,2001 at 9.00
Adm
for RGL.
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- PRELIMINARY SITE INVESTIGATION, MT WELCOME STATION

Appendix D: Council and Fire & Emergency New Zealand Records

AD343TIN0A001_PSI_Mt Welcome Station, Porua.docx, 27/08/201%
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Nerena Rhodes

C— T = ==
From: Records Management <Records.Management@poriruacity.govt.nz>
Sent: Thursday, 23 May 2019 4:37 PM
To: Kate Walker
Subject: RE: Attention Records Property File - 422 State Highway 1, Pukerua Bay [#17987(]
Hi Kate,

Just to update you I've spoken to a Environmental Health Officer who mentioned “Our GIS does not have it recorded
as a potential contaminated site”

Regards

Liam Maher

Information Support Officer
Kaiarahi Karapa

poriruacity

Tel: 04 237 1419
poriruacity.govt.nz

From: Records Management

Sent: Wednesday, 22 May 2019 9:38 a.m.

To: 'Kate.Walker@pdp.co.nz'

Subject: RE: Attention Records Property File - 422 State Highway 1, Pukerua Bay [#17987(]

Hi Kate,

I've included below the acknowledgement letter for this property request, and will have the building file sent to you
as soon as possible. Also, if you had contaminated land and/or resource consent enquiries | will forward your email
to the appropriate teams.

Thank you

Regards

Liam Maher

Information Support Officer

Kaiarahi Karapa

poriruacity

Tel: 04 237 1419
poriruacity.govt.nz

Dear Sir/Madam

Thank you for your request received on 20" May relating to 422 State Highway 1
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Your request has been assigned to the appropriate officer and you can expect a reply within 20 working days from
the date the request was received by council.

Process for accessing files:

1. In your inbox, open the email from tempo@pcc.govt.nz (please check your junk mail if you haven't
received an email in your inbox).

2. Click on the link in the email. If you are not an existing customer you will be asked to create an
account

When creating an account the password must have at least one number, one uppercase letter, one lower
case letter and one special character and be at least 6 characters in length. E.g. Pass6é6@Karen

3. You will receive a second email welcoming you to tempo box — use your email address and the password will be
the one created in the account setup

Al T
° O NTINT Yerge Bos

4. When you are in the Tempo Box screen, you will see a little red box in the top right hand corner of the screen by
your name. Click on the red box to retrieve your file.

5. Once you have retrieved your file from Tempo Box, please save it to your PC, USB or Device

Yours sincerely

Liam Maher

Information Support Officer
Kaiarahi Karapa

poriruacity

Tel: 04 237 1419
poriruacity.govt.nz
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From: Enquiries [mailto:ENQUIRIES@ PORIRUACITY.GOVT.NZ]

Sent: Tuesday, 21 May 2019 8:46 a.m.

To: Records Management

Subject: FW: Attention Records Property File - 422 State Highway 1, Pukerua Bay [#17987C]

Hi Team,
A below email for you.

Kind regards,
Sandy Betham

-----Original Message-----

From: Kate.Walker@pdp.co.nz

Sent: Monday, 20 May 2019 3:42:54 p.m.

To: enquiries@poriruacity.govt.nz

Subject: Attention Records Property File - 422 State Highway 1, Pukerua Bay

Hi there,

Can you please provide council property files and contaminated land enquiry pertaining to
the site above (422 State Highway 1, Pukerua Bay).

The site is known as Mt Welcome Station and is 55.1700 ha.

Thanks,
Kate

Kate Walker — BSc, PGDipSci|Environmental Scientist
Pattle Delamore Partners Ltd

Level 5, PDP House, 235 Broadway, Newmarket, Auckland
PO Box 9528, Newmarket, Auckland 1149

NEW ZEALAND

DDI - +64 9 529 5875 | Mobile - + 64 21 670 978
Fax - +64 9 523 6901
Map - AUCk]and Office | Web - www.pdp.co.nz

& Please consider the environment when printing out this email.

This electronic mail message together with any attachments is confidential and legally privileged
between Pattle Delamore Partners Limited and the intended recipient. If you have received this
message in error, please e-mail us immediately and delete the message, any attachments and any
copies of the message or attachments from your system. You may not copy, disclose or use the
contents in any way. All outgoing messages are swept by an Anti Virus Scan software, however,
Pattle Delamore Partners Limited does not guarantee the mail message or attachments free of virus
or worms.

The content of this email is confidential, may be legally privileged and is intended

only for the person named above. If this email is not addressed to you, you must not
use, disclose or distribute any of the content. If you have received this email by
mistake, please notify the sender by return email and delete the email. Thank you.

3
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National Headquarters

F ’ R E Level 12
80 The Terrace

EMERGENCY PO Box 2133
e Wellington
New Zealand
Phone +64 4 496 3600
5 June 2019
Kate Walker

Environmental Scientist
Pattle Delamore Partners Ltd
Newmarket

By email: Kate.Walker@pdp.co.nz

Dear Kate

Information Request — Fire Incidents and use of firefighting foams at 422 State Highway 1,
Pukerua Bay.

I refer to your official information request dated 21 May 2019 asking for any information relating
to fire Incidents and the use of firefighting foams at 422 State Highway 1, Pukerua Bay.

Fire and Emergency New Zealand holds no record of fire incidents or use of firefighting foams at
the address you have provided. We hope this is helpful to you.

You have the right to seek an investigation and review by the Ombudsman of this decision.
Information about how to make a complaint is available at www.ombudsman.parliament.nz or
freephone 0800 802 602.

Yours sincerely

%0 HQAQ

Jenny Stevens
Manager, Executive & Ministerial Services

SERVING OUR PEOPLE - WHAKARATONGA IW! www.fireandemergency.nz
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Appendix E: Field Photos

ADIAITLDOLOOT_FSI_ME Welcome Station, Porirua.decy, 27/08/2013
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PRELIMINARY SITE INVESTIGATION, MT WELCOME STATION
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CLASSIC DEVELOPMENTS LIMITED - PRELIMINARY SITE INVESTIGATION- JUNE 2019 - MT WELCOME STATION

- ™

Photograph 1: View toward the southeast of Woolshed

Photograph 2: View looking east of Woolshed and Dock/Race Structure showing sheep yards and concrete pad

\. — — — - PATTLE DELAMORE PARTNERS LTD . .._/

AD3437100
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MT WELCOME STATION, 422 STATE HIGHWAY 1,
PUKERUA BAY, PORIRUA:

ARCHAEOLOGICAL APPRAISAL FOR PLAN CHANGES
TO THE PORIRUA DISTRICT PLAN

Prepared for Classic Developments Ltd

June 2019

By
Helen Heath (MA)
Rod Clough (PhD)
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INTRODUCTION

Project Background

Classic Developments Ltd intends to assist Porirua City Council in changes to its District
Plan to allow the development of Mt Welcome Station at 422 State Highway 1, Pukerua
Bay in Porirua (Figure 1). The land area is 55.1700ha. An indicative land use plan, shown
in Figure 2, envisages a central open space (reserve) for lifestyle multiple use including
recreation, catchment management, stormwater management, and pedestrian links;
recognition and enhancement of an area of bush on a neighbouring property through
proposed planting and catchment control; roading linkages; an area of affordable housing;
and potential residential development areas including a village area (Land Matters Dec
2018),

An archaeological appraisal was commissioned by Classic Developments Ltd to establish
whether future development resulting from the proposed Plan Change is likely to impact
on archaeological values. This report has been prepared in support of the Plan Change
process under the Resource Management Act 1991 (RMA) and to identify any
requirements under the Heritage New Zealand Pouhere Taonga Act 2014 (HNZPTA).
Recommendations are made in accordance with statutory requirements.

Methodology

The New Zealand Archaeological Association’s (NZAA) site record database (ArchSite),
Porirua City Council website, District Plan schedules and the Heritage New Zealand
Pouhere Taonga (Heritage NZ) New Zealand Heritage List/Rarangi Korero were searched
to determine whether any archaeological sites had been recorded on or in the immediate
vicinity of the property. Literature and archaeological reports relevant to the area were
consulted (see Bibliography). Early plans held at Land Information New Zealand (LINZ)
and aerial photographs were checked for information relating to past land use.

A visual inspection of the property was conducted on 14 June 2019. The ground surface
was examined for evidence of former occupation (in the form of shell midden, depressions,
terracing or other unusual formations within the landscape, or indications of 19th century
European settlement remains). Exposed and disturbed soils were examined where
encountered for evidence of earlier modification, and an understanding of the local
stratigraphy. Particular attention was paid to the spur and ridge lines and creek banks
(topographical features where archaeological sites are often found to be located).
Photographs were taken to record the topography and features of interest and GPS readings
were taken to record the latter where appropriate. Subsurface testing was not carried out by
the archaeologist; however, the results of the geotechnical test pitting undertaken by
Tonkin & Taylor Ltd were reviewed.

June 2019 Mt Welcome Station Porirua - Archaeological Appraisal 1
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Figure 1. Location of Mt Welcome Station, 422 State Highway 1, Pukerua Bay in Porirua

June 2019
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Figure 2. Indicative land use plan for Mt Welcome Station
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HISTORICAL BACKGROUND

Only a brief historical summary is provided for the purpose of this appraisal.

According to tradition, the first settlers in the area arrived with Kupe, the Polynesia
voyager, who left an anchor stone at Porirua. Following Kupe, brothers Tara and Tautoki
explored the Wellington district and settled the area. Their descendants Ngati Tara lived
there for several generations before the arrival of Ngati Kahungunu. By the 17th century
Ngati Ira had spread westward into Porirua, intermarried with Ngati Kahungunu and Ngati
Tara, and built the Waimapihi Pa in Pukerua Bay (Best 1914; 1917).

Waimapihi Pa was seized by Ngati Toa around 1819-20 from defending Ngati Ira and
Muaupoko warriors and Ngati Ira were pushed out of the Porirua region. Ngati Toa still
held the area in 1845, as described by Bevan (1907). Bevan describes the accommodation
he stayed at while journeying from Wellington to Waikawa. Such stopovers included
European barracks, local houses, kainga and pa. Bevan stayed at Waimapihi Pa, held by
Ngati Toa, and described it as a fortified village containing hundreds of inhabitants with
an outer stockade, two lines of palisades with deep ditches and underground retreats (Bevan
1907: 5). Ngati Toa also had many pa and small kainga within the Porirua Harbour, an area
which is an important part of Ngati Toa’s history. !

Following European contact, the Wellington district became a desirable place for British
settlers. From the 1830s, the cultivation of gardening and flax production increased in the
area to provide for whalers and traders, which in turn contributed to the increase and
placement of European settlement (Stodart 2015). There was fighting over land between
Maori and Pakeha (Keith 1990). Porirua was a prime location for farming and control over
land access to the Wellington district, while Pukerua was also a stopping point for those
travelling south. By the early 1840s the Porirua district was purchased, surveyed and then
settled by the New Zealand Company.

! The information presented in this historical summary should not be viewed as complete or without other
context as there are many other histories known to tangata whenua.

June 2019 Mt Welcome Station Porirua - Archaeological Appraisal 4
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ARCHAEOLOGICAL BACKGROUND

No archaeological sites recorded in NZAA ArchSite fall within the boundaries of Mt
Welcome Station, the majority of the recorded sites being located closer to the coast (Figure
3). However, the nearest sites are only c.lkm away. Features of these sites include food
storage pits and terraces for whare or food storage, and an artefact find (R26/148,149 and
120) (see Table 1).

Further to the northwest along the coast are three recorded sites (R26/226, R26/147 and
R26/209), including pits, a kainga/village and a burial with flaked stone artefacts. Another
burial (R26/227) was found in the north of Pukerua Bay. Heading east along the coast are
World War II concrete machine gun pill boxes built as precaution for a perceived Japanese
threat and brickworks related to the construction of the railway around the 1880s.

In addition, there are sites listed in the Porirua Heritage Management Strategy 2010 that
are not recorded archaeological sites, but are recommended for archaeological management
(see pages C-27 to C-34). Figure 4 shows two Pa (Waimapihi and Pukerua) that are not
listed on NZAA ArchSite but are referred to in the historical literature (see Historical
Background). Best (1917) describes Waimapihi pa as ‘stockades of large posts of tree
trunks bound by long saplings where palisading was lashed’ (p. 148). Waimapihi Pa is at
the end of Pa Road in Pukerua Bay. Pukerua Pa is at 153 Rawhiti Road, according to the
Porirua Heritage Management Strategy, but Stodart (2015) notes that the location is
problematic (p. 10). The Heritage Management Strategy also lists pits and terraces, a
whaling station and two urupa at 153 Rawhiti Road. This could be a general location for
all these sites; they are also listed as being in Wairaka, which could be anywhere east of
State Highway 1.

While these sites are not within the Mt Welcome Station, they demonstrate the
archaeological potential in the wider area. Archaeological sites reflect the settlement
patterns of the area and, paired with historical literature, demonstrate human settlement
from an early period, with Maori establishing kainga and pa, and burying their dead along
the coast in urupa. Pukerua was a stopping point for people traveling to the lower
Wellington region.

There are no historic places listed on the NZ Heritage List within the boundaries of the
proposed development area (http://www.heritage.org.nz/the-list checked 21/6/19), or any
historic heritage sites scheduled in the Porirua City District Plan

June 2019 Mt Welcome Station Porirua - Archaeological Appraisal 5
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Figure 4. Recorded archaeological sites from NZAA Archsite and Pa sites from Porirua Heritage
Management Strategy 2010 within c.2km of the project area
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Table 1. Recorded sites within c.2km from the project area (source: NZAA ArchSite and Porirua
Heritage Management Strategy 2010)

NZAA | NZTM | NZTM | Short Site Type Site Feature Distance
ID E N Description from Mt
Welcome
Station
R26/120 | 1757857 | 5455432 | Pits on spurs Pit/Terrace Terrace, Hut 1km
floor/ site, Pit
R26/147 | 1757481 | 5456086 | Two square pits. | Pit/Terrace Pit 1.8km
Flat floor
surface with the
rear of the
excavation
backed by a
scarp.
R26/148 | 1757781 | 5455286 | Pits on large Pit/Terrace Pit 1km
spurs
R26/149 | 1757581 | 5455186 | Five pits with Pit/Terrace Pit — raised rim | 1km
rounded ends
and raised rims.
Two have
external drains.
R26/209 | 1757431 | 5456216 | Burial Burial/cemetery | Burial and 1.9km
artefacts —
stone flakes
R26/226 | 1757281 | 5455986 | Eight pits. Pit/Terrace Pit, Terrace 1.8km
Known local
knowledge as a
Kainga
R26/227 | 1758641 | 5456276 | Crouch burial in | Burial/cemetery | Burial 1.8km
sand
R26/229 | 1759591 | 5456132 | Brickworks. Industrial Borrow pit, 2km
Used in the Brickworks,
construction of Platform,
railway tunnels Scarp, Shaft,
between Kiln - brick,
Pukerua Bay Ruins -
and Paekakariki building or
structure,
Unclassified
R26/256 | 1758581 | 5455486 | Adze find Artefact find Artefact - Adze | lkm
R26/259 | 1758914 | 5456333 | Conerete pill Military (non- | Pill box 1.9km
box built during | Maori)
World War I1
R26/283 | 1759581 | 5456286 | WW2 concrete | Military (non- | Pill box 2km
machine gun Maori)
pillbox. Two
steel reinforced
wooden blast
doors lying
inside the
structure.
- Waimapihi Pa Pa Pa 1.9km
- Pukerua Pa Pa Pa 0.6km
June 2019 Mt Welcome Station Porirua - Archaeological Appraisal 7
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Information from Early Maps and Plans

Information obtained from early survey maps between 1886 and 1998 showed that plans
were mainly concerned with the placement of the railway and land divisions. No pre-1900
buildings were identified on the maps examined (listed in the Bibliography), and there was
no indication as to whether the cottage and woolshed at Mt Welcome Station were built
before 1900. The earliest survey plan located showing the cottage is from 1940, while a
1942 aerial photograph shows both structures (see Figure 6, below). An 1896 survey plan
(WN ML 1429 ) states that the landscape was at that date covered in bush, so the major
forest clearance and farm development occurred after 1896.

June 2019 Mt Welcome Station Porirua - Archaeological Appraisal 8
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PHYSICAL ENVIRONMENT

Topography, Vegetation, Geology and Current Land use

Mt Welcome Station is a block of farmland with an undulating hillside and steep ridges
(Figure 5). The steepest ridges are in the northeast, while the land is lower closer to the
highway. Farm drainage networks run in the gullies between the ridges and are also found
in the lower-lying areas. The vegetation is predominantly grassland with some pine trees
along the ridges. Small rock outcrops are dotted across the landscape and erosion from the
steeper slopes shows crumbling sandstone. The land is currently used as grazing for
livestock, mainly sheep and deer.

Figure 5. General view over Mt Welcome Station

Historical Modification

Aerials from 1942 up to the present day show consistent use of the farmland as grazing
areas for livestock. Modification of the landscape over time includes grading of slopes,
farm tracks, fencing, the planting of pine and additional houses. As noted above, major
forest clearance occurred after 1896.

June 2019 Mt Welcome Station Porirua - Archaeological Appraisal 9
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Figure 7. Aerial from 2019 (source: LINZ)
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FIELD ASSESSMENT

Field Survey Results

An archaeological survey of the property was carried out on 14 June 2019 by Helen Heath,
accompanied by Dave Riley from Classic Developments Ltd. Weather conditions and
visibility were good and the survey of the 55ha property was undertaken on foot.

There are three buildings on the site located along the driveway in the area proposed for
mixed use residential deveopment in Figure 2 (shaded pink). They include a cottage
(proposed for removal) and a woolshed (Figure 8). As previously noted, the structures do
not appear on any pre-1900 maps, but the cottage is shown in a 1940 survey plan, while
the cottage and the wool shed both appear on the 1942 aerial (Figure 6). The current
landowner, Rick Lucas, does not know when they were built. As bush clearance and farm
development appear to have occurred sometime after 1896, they are considered likely to
be of 20th century date. The third building, south of the wool shed, was a later addition to
the property.

Figure 9-Figure 13 show views over the property, with locations identified in relation to
the indicative land use plan in Figure 2.

The landscape within the property mainly comprises high ridges that slope down to the
west, separated by gullies that drain into the lower farm drainage network in the lower-
lying land. Ridges are suitable locations for food storage pits, as they drain naturally, while
flat and wide gullies or plains that are sheltered are suitable for crop gardens. However,
generally the gullies and lower areas seen at Mt Welcome Station would not have provided
ideal conditions for crop cultivation. Some depressions were noted in the southeastern part
of the property which could potentially be archaeological features (Figure 14 and Figure
15). However, holes/depressions resulting from deer rooting were witnessed all over the
property and these depressions also have the potential to have been made by farm stock.

No probing or test pitting was carried out during the survey. However, Tonkin & Taylor
Ltd have carried out a geotechnical investigation across the property. On 9, 16 and 17 May
2019 25 tests pits up to 5.6m in depth and 9 dynamic cone penetrometer (DCP) tests were
carried out (Tonkin & Taylor Ltd 2019). The sections recorded by Tonkin & Taylor Ltd
showed a topsoil overlying silty fine sand across most of the site, bar the wetter mash areas.
No potential archaeological features or fills were seen in the test pits and in many places
the topsoil was thin, suggesting recent modification that could have obscured or destroyed
archaeological features, if any had once have been present.

Parts of the northern and western areas of proposed regular block residential development
were not surveyed on foot due to the presence of farm stock, as shown in Figure 15.

No confirmed archaeological sites were identified during the field survey.

June 2019 Mt Welcome Station Porirua - Archaeological Appraisal 1
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Figure 8. The Wool Shed

Figure 9. View west over Part Lot 3 from eastern area of site in Figure 2

June 2019 Mt Welcome Station Porirua - Archaeological Appraisal 12
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Figure 10. View west over Part Lot 3 and proposed additional reserve allocation in Figure 2

Figure 11. Farm drainage network in northwest of Part Lot 3 in Figure 2

June 2019 Mt Welcome Station Porirua - Archaeological Appraisal 13
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Figure 12. View west over the western area of Part Lot 3 shaded dark orange in Figure 2

"

Figure 13. View southwest over northern part of Part Lot 3 shaded dark orange in Figure 2

June 2019 Mt Welcome Station Porirua - Archaeological Appraisal 14
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Figure 15. Location of depressions on ridges (determined by GPS), recorded as yellow dots, overlaid
on indicative land use plan. Red dotted lines indicate areas not accessible for survey
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DISCUSSION AND CONCLUSIONS

Summary of Results

No archaeological sites had previously been recorded within the Mt Welcome Station
property at 422 State Highway 1, Pukerua Bay, and no confirmed archaeological sites were
identified during the field survey. In the southeastern part of the property depressions were
identified that have some potential to be archaeological features, but these could equally
have been caused by farm stock. The results of geotechnical testing by Tonkin & Taylor
Ltd were reviewed, but there were no indications of archaeological deposits in the locations
tested and a thin topsoil indicated some degree of modification.

Maori Cultural Values

This is an assessment of archaeological values and does not include an assessment of Maori
cultural values. Such assessments should only be made by the tangata whenua. Maori
cultural concerns may encompass a wider range of values than those associated with
archaeological sites.

The historical association of the general area with the tangata whenua is evident from the
recorded sites, traditional histories and known Maori place names.

Survey Limitations

It should be noted that archaeological survey techniques (based on visual inspection)
cannot necessarily identify all sub-surface archaeological features, or detect wahi tapu and
other sites of traditional significance to Maori, especially where these have no physical
remains.

Parts of the northern and western areas of proposed regular block residential development
were not surveyed on foot due to the presence of farm stock, as shown in Figure 15.

Archaeological Value and Significance

The project area has no known archaeological value as no archaeological sites were
identified as a result of background research or confirmed through field survey. While
possible archaeological pit depressions were identified in some areas, these could equally
have been made by livestock. In addition, the property is some distance from the known
locations of archaeological sites in the area. The potential for subsurface archaeological
features or deposits is therefore considered to be low.

The archaeological value of sites relates mainly to their information potential, that is, the
extent to which they can provide evidence relating to local, regional and national history
using archaeological investigation techniques, and the research questions to which the site
could contribute. The surviving extent, complexity and condition of sites are the main
factors in their ability to provide information through archaeological investigation. For
example, generally pa are more complex sites and have higher information potential than
small midden (unless of early date). Archaeological value also includes contextual
(heritage landscape) value. Archaeological sites may also have other historic heritage
values including historical, architectural, technological, cultural, aesthetic, scientific,
social, spiritual, traditional and amenity values.

June 2019 Mt Welcome Station Porirua - Archaeological Appraisal 16
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Effects of Future Development

Future development within the proposed Plan Change area at Mt Welcome Station will
have no known effects on archaeological values as no archaeological sites were positively
identified within the boundaries of the area. The closest recorded sites are around 1km
away and while the landscape has a rich history and recorded sites reflect much activity in
the area, the development area in question is further away from the coast and more desirable
areas of settlement (Figure 3). In addition, bush clearance and the creation of farmland that
occurred sometime after 1896 have modified the landscape, potentially affecting any
archaeological evidence that may once have been present.

In any area where archaeological sites have been recorded in the general vicinity it is
possible that unrecorded subsurface remains may be exposed during development. While
it is considered unlikely in this location, based on the location of the property and the results
of the field survey, the possibility can be provided for by putting procedures in place
ensuring that Heritage NZ are contacted should this occur during future development of
the property.

Archaeological features and remains can take the form of burnt and fire cracked stones,
charcoal, rubbish heaps including shell, bone and/or 19th century glass and crockery,
ditches, banks, pits, old building foundations, artefacts of Maori and early European origin
or human burials.

Resource Management Act 1991 Requirements

Section 6 of the RMA recognises as matters of national importance: ‘the relationship of
Maori and their culture and traditions with their ancestral lands, water, sites, waahi tapu,
and other taonga’ (S6(e)); and ‘the protection of historic heritage from inappropriate
subdivision, use, and development’ (S6(f)).

All persons exercising functions and powers under the RMA are required under Section 6
to recognise and provide for these matters of national importance when ‘managing the use,
development and protection of natural and physical resources’. There is a duty to avoid,
remedy, or mitigate any adverse effects on the environment arising from an activity (S17),
including historic heritage.

Historic heritage is defined (S2) as ‘those natural and physical resources that contribute
to an understanding and appreciation of New Zealand'’s history and cultures, deriving from
any of the following qualities: (i) archaeological; (ii) architectural; (iii) cultural; (iv)
historic; (v) scientific; (vi) technological’. Historic heritage includes: ‘(i) historic sites,
structures, places, and areas; (ii) archaeological sites; (iii) sites of significance to Maori,
including wahi tapu; (iv) surroundings associated with the natural and physical
resources’.

Regional, district and local plans contain sections that help to identify, protect and manage
archaeological and other heritage sites. The plans are prepared under the rules of the RMA.
The Porirua City District Plan is relevant to the proposed activity.

There are no scheduled historic heritage sites located on the property. This assessment has
established that future development of the proposed Mt Welcome Station Private Plan
Change area will have no effect on any known archaeological sites, and has little potential
to affect unrecorded subsurface remains. However, a more detailed assessment that
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includes subsurface testing to determine the origin of the depressions noted in in the
southeastern part of the property is recommended at the detailed planning stage.

Heritage New Zealand Pouhere Taonga Act 2014
Requirements

In addition to any requirements under the RMA, the HNZPTA protects all archaeological
sites whether recorded or not, and they may not be damaged or destroyed unless an
Authority to modify an archaeological site has been issued by Heritage NZ (Section 42).

An archaeological site is defined by the HNZPTA Section 6 as follows:
‘archaeological site means, subject to section 42(3), -

(a) any place in New Zealand, including any building or structure (or part of a
building or structure) that —

(i) was associated with human activity that occurred before 1900 or is the site of
the wreck of any vessel where the wreck occurred before 1900; and

(ii) provides or may provide, through investigation by archaeological methods,
evidence relating to the history of New Zealand; and

(b) includes a site for which a declaration is made under section 43(1)’

Authorities to modify archaeological sites can be applied for either in respect to
archaeological sites within a specified area of land (Section 44(a)), or to modify a specific
archaeological site where the effects will be no more than minor (Section 44(b)), or for the
purpose of conducting a scientific investigation (Section 44(c)). Applications that relate to
sites of Maori interest require consultation with (and in the case of scientific investigations
the consent of) the appropriate iwi or hapu and are subject to the recommendations of the
Maori Heritage Council of Heritage NZ. In addition, an application may be made to carry
out an exploratory investigation of any site or locality under Section 56, to confirm the
presence, extent and nature of a site or suspected site.

An archaeological authority will not be required for the future development of Mt Welcome
Station as no known sites will be affected, and it is unlikely that any undetected sites are
present. However, should any sites be identified during more detailed survey, or exposed
during future development, the provisions of the HNZPTA must be complied with.

Conclusions

No archaeological sites have previously been recorded on Mt Welcome Station and none
were identified during the field survey. The land has been modified by bush clearance and
farm activity. The only potential archaeological features identified consisted of indistinct
depressions that are likely to be the result of livestock activity. Overall the archaeological
potential of the property is considered to be low, and the effects of future development on
archaeological values in the proposed Plan Change area are likely to be minor or less than
minor. Any adverse effects on archaeological values could be appropriately mitigated by
recording and information recovery under the archaeological provisions of the HNZPTA.
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RECOMMENDATIONS

e There should be no constraints on the proposed Plan Change on archaeological
grounds, since no archaeological sites are known to be present and it is considered
unlikely that any are present on the property.

e A more detailed archaeological assessment that includes subsurface testing to
determine the origin of the depressions noted in the southeastern area should be
carried out at the detailed planning stage.

e Any adverse effects on archaeology identified at the detailed planning stage should
be appropriately mitigated by recording and information recovery under the
archaeological provisions of the HNZPTA.

e Since archaeological survey cannot always detect sites of traditional significance to
Maori, such as wahi tapu, the tangata whenua should be consulted regarding the
possible existence of such sites on the property.
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18004 - Mt Welcome preliminary development and infrastructure report
Disclaimer:

Copyright in the whole and every part of this document belongs to Orogen and may not be used, sold, transferred, copied or
reproduced in whole or in part in any manner or form or in or on any media to any person other than by agreement with Orogen.

This document is produced by Orogen solely for the benefit and use by the client in accordance with the terms of the engagement.
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by any third party on the content of this document.
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1. INTRODUCTION

Orogen Limited (Orogen) was engaged by Quest Projects Limited and Classic Developments Limited
to conduct preliminary civil engineering investigations for the land locally referred to as Mt Welcome
which is south of the Pukerua Bay residential settlement.

The investigations were undertaken to support the client’s submissions on Porirua City Council's
(PCC'’s) Growth Strategy 2048, feasibility analysis of the infrastructure needs, and to support potential
plan changes to PCC's District Plan.

Civil engineering services have been provided to the project team throughout the formulation of an
indicative master plan for Mt Welcome that we summarise in this report.

2. SCOPE OF WORK

The following scope of work has been completed to provide our recommendations on the land:

» Desktop assessment to identify potential infrastructure constraints for the development;

« Site visits and investigations for consideration of geotechnical, ecological, earthworks, access,
servicing, and planning constraints for the land;

e Mapping using Lidar, aerial photography and Porirua City Council/Wellington Water Limited
infrastructure databases;

e Various iterations of earthworks, roading and infrastructure concepts as the project team
developed detailed information for the land;

e Prepare indicative infrastructure analysis and feasibility for the land with the objective of
meeting the needs of the indicative master plan but without having significant impacts on
Council's existing assets.

This report describes the results of the civil engineering assessment for the land. It does not include

detailed design as those will be more appropriate at the time of resource consenting and preparation
of construction plans/specifications post plan change.

3. SITE SUMMARY

Mt Welcome (422 State Highway 1, Pukerua Bay) is located south of the existing Pukerua Bay
residential settlement.

The area proposed for development is approximately 55 hectare in area with the prospect of adding a
further 10 hectare to the development area (2 lifestyle blocks at 422A and 422B State Highway 1).

The land has undulating topography and with a north and north west aspect. The proposed
development areas are generally separated by gully systems that drain in a westly direction. A
preliminary geotechnical report has been completed for the land which describes a range of soil types
for the property including dune sand, loess, colluvium and alluvium. There is also rock at depth
throughout the site and shallower on weathered ridgelines.
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4. CONCEPTUAL ROAD NETWORKAND EARTHWORKS

A balanced approach to earthworks is required on the land to enable suitable and Council compliant
access to residential development areas that aligns to the concept for stormwater management that is
an overall economic development.

The indicative alignments for the access roads on the site follow topography that can provide for access
roads that would align to the current design standards for residential development. The master plan
shows a main road extending along and parallel to the alignment of the existing farm track. It then
branches off to the south before the pine clad valley. That road will cross a gully using either a bridge
or culvert. Near the top of the main ridge at the eastern extent of the project, the road will extend to the
north and south to open up residential development from elevated upper terraces.

Access points from the current State Highway 1 are feasible as are access to neighbouring blocks.

Walking paths are feasible throughout the site which would integrate with the concept for management
of stormwater and also the potential vegetation areas. These paths or tracks could integrate into wider
walking or cycling networks which connect to Pukerua Bay and also the Plimmerton network if desired
by Council through the access design process.

The earthworks within the site will most likely occur in 4 stages. The key considerations will be cut/fill
balancing to achieve an economic earth moving programme. The geotechnical report notes that some
of the material (mixed sand/loess) is likely to be moisture sensitive and therefore spring/summer
programming will be important. Our three dimensional civil engineering software has run at four
terations of conceptual landform modelling over the land and the last (which has informed the master
plan) achieves a good cut to fill balance that is not dissimilar in scale terms to earthworks across the
northern Wellington region.

In our experience there will need to be an effective management of erosion and sediment control on
site to mitigate issues on freshwater resources. Orogen have considered these aspects and
customisation of its construction management plan to the site will be effective in addressing potential
adverse effects from erosion and silt control. We expect these matters will be regulated through the
resource consents phase in accordance with best practice and Greater Wellington Regional Council
(GWRC) consent conditions.

5. STORMWATER

Low impact stormwater design is contemplated on this site that involves various concepts for the
streetscape to integrate hard and soft engineering solutions for runoff collection, conveyance, and
treatment. The concept will be to provide peak flow discharges to flow rates acceptable to the receiving
environment in controlled and engineered discharge points as shown on the master plan. The potential
earthworked landform shape enables the two main gully systems on the site to be utilised for
stormwater attenuation and treatment with integrated landscape, stormwater, and ecological benefits.
The preliminary concept indicates that the available space on the land for stormwater management is
sufficient to support the potential level of development contemplated on the master plan.

Our preliminary analysis shows that the site may consist of 4 controlled stormwater catchments — North
(7ha), east (30ha), central (7ha) and south (16ha). Those catchments have the ability to attenuate
approximately 6,000m? of stormwater which will allow treatment and controlled flows to predeveloped
levels. The attenuation areas will be constructed as wetland environments for biodiversity
improvements.
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6. SEWER

The intention of the development is to provide a reticulated sewer system that connects to the current
Council network in the eastern side of the current State Highway 1 by the site. The current Council
system gravitates to Paremata but is known to have peak flow capacity issues that are being addressed
by Wellington Water Limited.

Therefore the master plan indicates utility areas on the south western corner and central to the site
where peak attenuation storage is proposed to manage the discharge of wastewater from the site at
times when the downstream reticulation can receive the wastewater. In time the attenuation storage
system can be decommissioned (if no longer needed) once Wellington Water Limited improve the
receiving catchments capacity during peak flow periods.

Our initial calculations indicate that storage may be in the order of 110m? for each catchment from
where waste water will then be pumped into the existing network during off peak periods.

7. WATER SUPPLY

The intention of development of the land is to provide a reticulated water supply in the new
development. A new water reservoir can be located on the land that can supply the site. The reservoir
site should be at the elevation to enable it to be considered as a standalone reservoir or one that can
provide wider network resilience if desired by Council as it has the ability to supply Pukerua Bay and
land to the south in the wider Northern Growth area.

The preliminary analysis shows that a reservoir can be placed on site at an elevation of 155mRL with
a capacity of 1000m3. Internal reticulation can comply with PCC’s engineering requirements and
developed along the internal roading network.

The regional water distribution main is located on the eastern site of the current State Highway 1 and
this main currently supplies Pukerua Bay. The anticipated reservoir site is at the same height as the
Pukerua Bay reservoir and therefore the new reservoir can be filled by gravity from the current regional
water distribution main in the same way the Pukerua Bay is supplied. This new reservoir can then
potentially provide secondary storage to Pukerua Bay or to any development to the south.

Similarly, if Council determined that the reservoir to support development of the site is better located
beside their current Pukerua Bay reservoir then this would equally provide sufficient supply to the land.

8. ELECTRICITY AND TELECOMMUNICATIONS

The site would be connected to the power and telecommunications via the current infrastructure
located in the State Highway 1.

9. CONCLUSIONS

This report summarises the civil engineering aspects of developing the land at Mt Welcome south of
Pukerua Bay. Based on our field inspections, preliminary engineering assessment of the three
waters/roading/earthworks, and high level engineering cost analysis of the infrastructure that is likely
required for the development of the land, we consider the land can be converted from rural to residential
in general accordance with the master plan (or other layout) for the property.
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Orogen consider that most of the infrastructure can be self sufficient within the block. Early engagement
with PCC and Wellington Water will be important to enable integration of existing infrastructure to Mt
Welcome.

Environmental effects can be managed through normal regional and district consenting processes
where detailed management plans can be established that provide important design and site
management expectations.
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RMA ECOLOGYs

Memo

To: Bryce Holmes, Landmatters Job No: 1906

From: Tony Payne & Graham Ussher Date: 9 May 2019
cc:

Subject: Mt Welcome Station — Preliminary Ecology Survey

Dear Bryce,

This memorandum details the preliminary ecological survey results undertaken on 13t March 2019, by
Senior Ecologist Tony Payne. We understand that the project team for the Mt Welcome Station
development intends to use this memorandum for internal project planning purposes.

1 Areas of Ecological Importance

The site survey involved a broad scale assessment of the ecological values on site, with a particular focus
on identifying the ecological constraints and opportunities for the proposed development.

We have identified the streams on site based on the definition of an ‘Active Bed’ and in conjunction with
the definition of an ephemeral watercourse, both of which are included in the Wellington Region
Proposed Natural Resources Plan (PNRP). We have differentiated the streams between ones with an
average active bed width >1 m wide, and <1 m wide in case there is planning significance to relies upon
active bed width.

We have also mapped areas of terrestrial vegetation that likely meet the ecological significance criteria
listed in the Wellington Regional Policy Statement (RPS) - Policy 23.

1. Representativeness
2. Rarity

3. Diversity

4. Ecological Context

All streams and notable areas considered to be of ecological relevance and/or significance are provided in
a dwg. file. A figure depicting the relevant ecological features is attached below.

2 Streams

There are two stream catchments on site. Both have been extensively modified and degraded, through a
loss of canopy cover, increased sedimentation, stock damage and the installation of perched culverts. The
‘Active Bed’ of the streams are generally <1 m wide, with the exception of isolated pools and sections of
scouring at culvert inlet/outlets. There is a significant opportunity for restoration and enhancement of the
streams through the correction of the perched culverts, exclusion of stock and by providing for
appropriate riparian planting.

E gr;h;;nz.L;sgs.:gr@rmaeculogy.co,nz R MA E C O I_O GY;

BETTER ECOLOGICAL OUTCOMES
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Figure 1: (upper) The lower reach of the stream at the southwestern boundary of the site (lower) a perched culvert beneath a
farm track in the same stream.

3 Wetlands

The historic agricultural activities have likely resulted in significant modification of the upper catchments
onsite, such that there has likely been a shift from small forested streams, to induced grassland wetlands
- most likely through increased sedimentation into watercourses during land clearance and subsequent
farming, over time.

The areas that are identified as ‘wetlands’ include areas that are either permanently or intermittently wet
that are dominated by plant species that are adapted (obligate or facilitative plant species) to wet
conditions. These are novel systems (i.e. not natural) and thus it is unclear whether they should meet the
definition of a ‘Natural wetland’ in the Proposed Natural Resources Plan. This should be a future point of
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discussion with Council; for now, we have taken a conservative approach and mapped areas that may
meet this criterion, instead of omitting them in this planning and design stage.

For clarification, we have not included areas that are permanently or intermittently wet and which are
dominated by pasture grass, as they clearly meet one the exceptions listed in the RPS of a natural
wetland, that wetlands do not include “damp gully heads, or wetted pasture, or pasture with patches of
rushes”.

Where we consider that induced grassland wetlands would have naturally supported an intermittent
steam, we have mapped a stream, as well as mapping the wetland around it. This is because, even if an
induced wetland is not considered a ‘wetland’ under the PNRP, the underlying hydrological feature is a
stream, and should be recognised as such for the purposes of an effects assessment or prediction of
potential future state if restored through riparian planting.

The wetlands onsite are highly degraded through stock damage, and their biodiversity values are low
(botanically and in terms of wildlife). However, they all retain some function in terms of regulating water
flow and quality, and offer an opportunity for enhancement. Despite their degraded state, due to a
regional scarcity of wetlands, all wetlands onsite meet the ‘Rarity’ criteria under the RPS, and are
therefore considered ecologically significant.

Where areas of the site are determined to be wetlands and streams, and where Council determines that
removal of them is able to take place, it is likely that Council will require some form of ecological
offsetting. That is most likely to involve protection, stock exclusion, revegetation and enhancement in
general of wetlands and/or streams elsewhere.

The balance areas of Mt Welcome Station that are not subject to this development proposal offer a range
of opportunities in this regard. The identification of specific opportunities and the likely guantum needed
will be dependent on the scale and nature of the streams and wetlands removed from within the project

area.

Figure 2: A representation of the lower gully slopes throughout the site which are dominated by a mix of wetland obligate and
facilitative plant species.
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4 Terrestrial Vegetation

Due to the agricultural context, the site is largely devoid of areas that qualify as ecologically significant
vegetation under the RPS. There is an isolated stand on the site of seral (young regenerating) forest that
meets the ‘Representativeness’ criteria under the RPS. We understand that the current scheme plan
avoids this area.

There are some relatively small areas of rank grass, and debris that provide suitable habitat for native
skinks. All New Zealand lizards are absolutely protected under the Wildlife Act 1953 and consequently a
Wildlife Act Authority from Department of Conservation is required to undertake activities within New
Zealand herpetofauna habitat that may result in a significant impact on a species or habitat.

Given the possible presence of native lizards, a lizard survey to assess the importance of the site for
native lizards in general should be conducted as part of any future assessment of ecological effects.

Figure 3: A rocky outcrop with rank grass - habitat for native grassland skinks.

5 Priorities for protection
There are four broad categories of ecological values at the site. These are:

e Natural wetlands

e Streams

e Induced wetlands

e Habitat for protected and/or rare lizards

Natural wetlands should be accorded the greatest priority for protection, as they are a nationally
threatened environment and are accorded a high level of protection in the Wellington PNRP. Our
preliminary assessment considers that all wetlands on this site are induced — and are not natural.
However, if Council disagrees and considers these to be natural, avoidance of effects should be prioritised
in the development design.

Watercourses that meet the definition of an intermittent or permanent stream are the next highest
priority for protection. This includes streams that are shown through induced wetlands, as, even if the
wetlands are not considered to be ‘natural’, the underlying watercourse is likely to be a stream. Effects on
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streams are encouraged to be avoided in the PNRP, although if effects are unavoidable, consideration of
enhancement to balance unavoidable effects (e.g. from infilling or piping) is usually required and may be
acceptable to Council. The process for assessing loss of stream values and the means for determining an
appropriate quantum of offset enhancement elsewhere to balance that loss, follows a standard process
that Council is familiar with. The costs of providing offsets to balance loss of stream values should be
taken into account when considering cost:benefits of impacts on streams.

Adverse effects on induced wetlands are a moderate priority for protection as they are not natural and at
this site have low botanical and fauna values. However, they do have ecosystem service (water regulation
etc) values, and could serve as an important part of a site-based ecological mitigation or offset package, if
the loss of other ecologically significant values is unavoidable.

Also of moderate importance is the preservation of lizard habitat. The species of lizards that are likely to
be present at the site are not Threatened, and are likely to be distributed widely in the local area. There is
an established process for salvaging and relocating native lizards from development sites. Stream
restoration sites (if any) can potentially provide habitat replacement for lizards as well.

Of least importance to preserve are the extensive exotic sites — pasture, shelterbelts, buildings, amenity
garden areas and existing tracks. These are not considered to have ecological importance for indigenous
species or environments and, in our opinion, removal of these would constitute no or a negligible
ecological effect.

We trust that this information provides the initial basis for further strategic planning to ensure the
proposed development appropriately avoids, minimises or mitigates any significant ecological effects.

Yours sincerely,

7 ‘_.,/ 7 /._/___-— —- —'T)

/ / i
et e T —
b / /

Graham Ussher Tony Payne
Principle Ecologist? Senior Ecologist
RMA Ecology Ltd Nelmac Ltd

g:\my drive\rma ecology Itd\active projects\1906 mt welcome pukerua\working\mt welcome_ecology survey_memo_7may2019.final.docx

1 This report has been prepared for the benefit of our Client with respect to the particular brief given to us and it may not be relied upon in other contexts or
for any other purpose without our prior review and agreement. Any use or reliance by a third party is at that party’s own risk. Where information has been
supplied by the Client or obtained from other external sources, it has been assumed that it is accurate, without independent verification, unless otherwise
indicated. No liability or responsibility is accepted by RMA Ecology Limited for any errors or omissions to the extent that they arise from inaccurate information
provided by the Client or any external source.
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Figure 4: Mt Welcome Station, ecological features map
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