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Intellectual property:

The cultural information in this report is the intellectual property of Te Kuihi, Te Uri O Hau,
Te Roroa and Te Parawhau Hapi, herein referred to as tangata whenua. Information
contained in this report is to be used only by the Tripartite Group, (the applicant) or their
authorised representatives for the purposes of understanding cultural effects upon tangata
whenua arising from a private plan change application for the Dargaville Racecourse

whenua at SH14, Awakino Point, Dargaville.

Use and replication of this report by any other party, in any other circumstance will be

subject to the written approval of tangata whenua.
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Executive Summary

The Tripartite Group, consisting of Ngati Whatua Runanga, Dargaville Racing Club and The
Dargaville Community Development Board, intend to apply to the Kaipara District Council
(KDC) for a private plan change. The private plan change would see the subject site, the
Dargaville Racecourse whenua, re-zoned to accommodate a mix of residential zones
(including Papakainga and retirement living), visitor accommodation, small-scale
commercial activities, a Light Industrial Zone, a Neighbourhood Centre Zone and an Open

Space Zone.

The plan change, if successful, will facilitate large scale subdivision and development of the

46.6729 ha piece of land.

Te Kuihi, Te Roroa and Te Uri o Hau, Te Parawhau are the tangata whenua groups identified
as retaining mana i te whenua, having the longest association and occupation of the lands

and waterways in the area including the subject whenua.

Tangata Whenua have shared their whakapapa within this CIA detailing their long history
and association with the surrounding lands and waterways. Prominent Rangatira in the
time since European settlement include Te Awha Parore of Te Kuihi and Tirarau Kukupa of

Te Parawhau including Paikea Te Hekeua of Te Uri O Hau and Te Rore Taoho of Te Roroa.

Although records show the whenua changing ownership from two of Parore Te Awha’s
children to Francis Dargaville and others, Te Kuihi whanau and descendants of Parore Te
Awha however, are of the view that the whenua was gifted by Parore for the purpose of a
racecourse and was not sold. Furthermore, no bill of sale has been identified for these

transactions. As such, it is requested that the whenua is returned to them.

Tripartite Group
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As such, it is requested that the whenua is returned to them. Under the Resource
Management Act, a CIA is not the mechanism for the return of land. Rather, this matter
should be pursued as a separate process by Hapt descendants under The Waitangi Tribunal

Treaty Claim process.

There is a wide body of legislation and statutory documents that provide for the recognition
of tikanga Maori and cultural values. This legislation requires proper consideration as part

of the decision-making process for any plan change under the Resource Management Act.

The plan change proposal, and the resultant potential future development is assessed
against a framework of cultural values to determine the extent of effects upon these values,
adverse, positive or benign. These effects inform a range of mitigation measures designed

to appropriately address any negative or adverse effects.

A Kaumatua Roopu has been established comprising kaumatua from Te Uri O Hau, Te Kuihi,
Te Parawhau and Te Roroa who have provided their support for the proposed plan change
subject to recommended mitigation measures being adopted and integrated in the plan

change provisions.

Mitigation measures are recommended to ensure positive outcomes for Tangata Whenua,

preserving mana and enhancing the mauri of the whenua and te ao tiroa.

Tripartite Group
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1. Introduction

1.1 Scope and Limitations

The activity for which this report has been prepared relates to a private plan change
application to the KDC. At the time of writing this Cultural Impact Assessment (CIA), the
plan change application has not yet been prepared as such, the assessment of cultural
effects outlined in this CIA is limited to the information obtained from Lands and Survey, the
applicant’s planning consultant, and supporting ‘draft’ specialist reports. A copy of these
documents is attached as Appendix A. Accordingly, any change to the proposed plan

change may require this CIA to be reviewed and amended, or a new CIA prepared.

Note 1: Tangata whenua, Hap(, which includes Te Kuihi, Te Uri O Hau, Te Roroa,
Te Parawhau are used interchangeably throughout this report and refers to the wider group

who whakapapa to tupuna associated to the subject site and wider surrounding area.

Note 2: Kaumatua representing Tangata Whenua (listed above) have granted the author

approval to sign this CIA on their behalf.

Tripartite Group
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2.

Cultural Impact Assessment

2.1 Purpose

The primary objective of this CIA is to identify and assess the potential effects (both positive

and adverse) of the proposal upon the uara ahurea (cultural values) of Tangata Whenua,

being those who retain mana i te whenua of the surrounding waterways, whenua, and the

project area. The CIA seeks to provide a means by which any adverse effects on Tangata

Whenua’s values can be avoided, remedied, or mitigated and their obligations upheld.

The purpose of the CIA can then be understood to:

1.

Identify and document Tangata Whenua cultural values associated with their
ancestral lands and waterways, taonga tuku iho in, and around the project area.
Identify the potential effects (positive and negative) on Tangata Whenua cultural
values for current and future generations, arising from the proposal.

Provide an assessment of those matters outlined in Part Il of the Resource
Management Act (RMA) and other relevant legislation, to enable an evaluation of
the degree of effects on Tangata Whenua cultural values.

Determine appropriate measures to avoid, remedy or mitigate potential adverse
effects on Tangata Whenua cultural values. These measures will be included as
conditions of consent and, or a side agreement with the Tripartite Group.

2.2 Methodology

The following methodology was undertaken in the preparation of this CIA:

Two hui with kaumatua to establish a kaumatua roopu and discuss the proposal.
Four whakaaro sharing hui with tangata whenua to record their whakaaro.

Several meetings with Venessa Anich, consultant planner from Lands and Survey and
other consultants to update them on relevant whakaaro shared to guide the plan
change application.

Review of the Draft Outline Development Plan, supporting reports provided by Lands
and Survey.

A review of the relevant provisions of the RMA, National Policy Statements, National

Environmental Standards, and other relevant legislation.

Tripartite Group
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e Research of Treaty Claim reports prepared by Te Roroa, Te Uri O Hau and other
reports to aid in the understanding of the whaikorero specific to the site and
surrounding area.

¢ Distribution of a ‘draft’ CIA to the Kaumatua Roopu on behalf of tangata whenua for
review and approval.

¢ Anonline meeting with the Kaumatua Roopu to review and approve the CIA for

release.

2.3 Engagement with Kaumatua and Hapi
Consultation with kaumatua began in June 2021. Several hui with kaumatua and Hapl

followed this initial meeting from July — November 2021.

Tripartite Group
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3.  Site Description

3.1 Location

The whenua is located approximately 4 km northeast of Tunatahi (Dargaville) township at
Awakino Point and adjacent to SH14. The Northern Wairoa Awa at its closest point is just

over 1 km to the east.

3.2 Site Description

The whenua can be described as a highly modified, irregular shaped parcel of land, most
recently used as a racecourse. Other than the northern part of the site which rises to a
small hill at approximately 30 m above sea level (asl), the residual land area is almost

entirely flat and less than 5 m asl.

lllustration 1: Aerial photo of the whenua (blue shading)

Source: KDC LocalMaps — download date 2 November 2021
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It is surrounded by rural land holdings and small, rural lifestyle lots generally comprising of

open pastoral land with rural buildings scattered across the landscape.

3.3 Watercourses
Overall, the whenua forms part of a water catchment area that feeds into the Wairoa River
which in turn flows out to the Kaipara Harbour. Multiple irrigation drainage channels drain

in an easterly and northerly direction to the Wairoa River across the whenua.

Several springs commence near the base of the hill in the northern part of the site and flow
into the drainage channels. A historic and now overgrown dam is constructed at the base of

the hill.

A currently used farm irrigation pond is present in an elevated position on the hill and an
active water bore for stock use is located 500m northeast of the property boundary (LDE,

Private Plan Change- Geotechnical Assessment Dargaville Racing Club, 2021).

lllustration 2: Aerial photo showing the subject whenua (red outline) within the
surrounding landscape
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3.4 Vegetation

Aside from the northwest corner of the site which has become overgrown with a mix of
gorse, pampas, pine and native shrubland species including manuka, the majority of the

subject site is maintained under pasture and is used for the grazing of sheep.

3.5 Existing Development

The site comprises a now decommissioned horse racing facility, owned and operated by the
Dargaville Racing Club and is presently used for grazing. There are several access crossings
from State Highway 14 and Awakino Point North Road with the main access from the State
Highway. Buildings consist of a range of stables, outbuildings, and the main viewing pavilion

(Lands and Survey, 2021).

3.6 Archaeological Assessment

An archaeological report was commissioned by Horizon Archaeology. A summary of findings
is below.

Desktop research recorded no archaeological sites were identified on the whenua and very
few in the surrounding area.

e Historic survey plans suggest the area around the racecourse was wet and covered in

manuka and fern scrub or Kahikatea Forest until at least 1912.

The DRC (then the Northern Wairoa Racing Club) conducted race meets in several

locations near Dargaville before settling on the current course, possibly in 1914.

¢ Buildings on the site have been significantly remodelled over the years and have no
clear heritage value.

¢ The low-lying nature of the ground on which the racecourse is located may account
for the absence of Maori archaeological sites.

e Where present, sites of this kind appear to be on raised ground such as is present in

the northwest of the whenua.

An archaeological field inspection was carried out on Tuesday 6 April 2021 and found:
¢ No archaeological features visible on the surface of the property, including the

north-eastern high ground.

Tripartite Group
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e To test the presence of subterranean features/deposits a shovel test-pitting exercise
was carried out across the property. All test pits found natural soil profiles with no

evidence of archaeological deposits.

Based on the results of the archaeological field inspection and desktop research Horizon
Archaeology are of the view that the risk of damage to intact archaeological deposits during
any earthworks on the property is low and does not warrant the need for a prior
archaeological authority from Heritage New Zealand. However, the presence of
subterranean archaeological features or deposits (e.g., midden) cannot be ruled out
entirely. An Archaeological Site Discovery Protocol should be used during all ground

disturbances

Tripartite Group
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4. The Proposal

The proposal relates to a private plan change to the KDC that would see the whenua,
currently zoned rural, re-zoned to accommodate a mix of residential zones (including
Papakainga and retirement living), visitor accommodation, small-scale commercial activities,

a Light Industrial Zone, a Neighbourhood Centre Zone and an Open Space Zone.

The Draft Outline Development Plan dated 5/8/21 envisages the following land use
activities:
e Light Industrial — 72,000 m? consisting of approximately 115 allotments of average
size of 500 m?,
e Medium Density Residential - 75,000 m? of 200 allotments of average size of 300 m?,
* General Residential - 120,000 m? consisting of 213 allotments of average size of
450 m?, Low Density Residential - 28,000 m? consisting of 22 allotments of average
size of 1,000 m?, Passive reserve — 90,000 m?2,
e Public open space / buffer areas — 81,729 m?,

e Possible small-scale commercial — Areas subject to confirmation (Lands and Survey,
2021).

Table 1 — Draft Outline Development Plan — Land Use and Activities

Land Use Area sum (m2) Number of lots
Commercial / Light Industry 155,268.00 25
Small 6,867.00 13
Medium 39,215.00 9
Anchor site 109,186.00 3
Residential 158,127.20 124
Low Density Residential 17,574.00 13
Medium Density Residential 13,710.00 32
General Residential 44,070.00 69
Large Lot Residential 29,803.20 7
Retirement / Marae 52,970.00 1
Neighbourhood Commercial 4,774.00 2
Open Space 93,015.00 7
Road reserve 77,897.00 n/a
TOTAL 489,081.20

Source: Lands and Survey, Civil Engineering Services Assessment, 2021

Tripartite Group
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5.  Te Kuihi Hapa, Te Uri O Hau Hapu, Te Roroa, Te Parawhau
(Tangata Whenua)

5.1 History and Association with the Project Area
Maori descend from tupuna who migrated by waka from the central Pacific. Significant
migratory patterns are evidenced by the arrival of tupuna waka landing in the many

harbours and shores located throughout Te Tai Tokerau.

Over several centuries, the Ngai Tamatea and related tribes have migrated south from
Muriwhenua in the north through the Hokianga, to Kaihu, and into the South Kaipara. “The
combined peoples of these migrations from the northern areas adopted the name Te Roroa
(the Tall Ones), in the time of Manumanu | and his brother Rangitauwawaro, probably

sometime in the 16th century” (Te Roroa Claims Settlement Act 2008).

The present day confederation of Ngati Whatua or Ngati Whatua tuturu, include the tribes
of Te Roroa and Te Uri o Hau. All are descended from the common tupuna
Tuputupuwhenua or Tumutumuwhenua and affiliated with the waka Mahuhu-ki-te-rangi
which landed on the west coast between Kaipara Harbour and the Hokianga around the

same time, some 600 years ago (Te Ara - the Encyclopedia of New Zealand, 2017).

Inter-tribal warfare in the 1820s led to Te Roroa being concentrated on lands around Waipoua
and Waimamaku. Te Roroa hapl, Ngati Whiu and Ngati Kawa, who had ancestral lands on
the Northern Wairoa River near Tunatahi (Dargaville), were living at Utakura, Hokianga,
where they had moved to join their relatives Te Popoto and Ngahengahe after the battle of
Te lka-a-Ranganui in 1825. At this time Te Kuihi hapa, which included Parore Te Awha, were

living at Kaihu and Northern Wairoa (Hooker, 2000).

Tripartite Group
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5.1.1 Prominent Rangatira

Nga tino rangatira e noho i te whenua o Kaipara, Kaihu, Tangiteroria ko Paikea Te Hekeua,

Parore Te Awha, Te Rore Taoho me Tirarau tuatoru.

The following korero is a brief outline of those Rangatira who noho to the area. They are

listed in alphabetical order and do not reflect any hierarchy.

Paikea Te Hekeua

Parents were Whakakahu and Te Kekeua. Paikea is a first cousin to both Parore Te Awha

and Tirarau. He lived in the south kaipara which included Otamatea.

Parore Te Awha

Parore Te Awha was born at Mangakahia about 1795. On his father’s side he was
descended from Te Ponaharakeke, of Ngati Rua-Ngaio hapl ki Whangarei, a renowned
Ngapuhi chief. His mother, Pehirangi, was a granddaughter of Whakakaaria of the Ngai
Tawake and Ngati Tautahi hap of Kaikohe and Ngapuhi and was a second cousin of Hongi
Hika. Because of family disputes, Parore’s grandfather, Te Hei, moved to Mangakahia and
gave rising to the hapl of Te Kuihi (Waitangi Tribunal, 1992). Parore Te Awha was rangatira
of both Te Kuihi and Te Roroa.

Although Parore Te Awha participated in many battles, his primary business was as a trader.
In Waipoua, 1832, a trader, J S Polack visited his pa, at Te Kauri, who observed Parore Te
Awha to be of noble and dignified stature (Waitangi Tribunal, 1992). He was engaged in the
flax trade at Kaihu and the spar trade in Hokianga and keenly desired to have Pakeha
residing in his settlements for trading purposes. Although the people at Waipoua had
acquired clothing and muskets and were growing introduced crops, which they desired to

exchange for trade goods, Waipoua was too isolated to become a trading centre.

It is recalled that Parore Te Awha had moved to Kaihu in 1836. By 1864, when visited by the

colonial secretary, he had established many acres of gardens, with several buildings, stock

Tripartite Group
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yards, iron ploughs and horse drays. He was on Te Roroa’s southern boundary, in the area

also occupied by Te Rore Taoho (Waitangi Tribunal, 1992).

Te Rore Tacho

Te Rore Taoho, son of Taoho and his second wife, Koata, had his pa on the upper Kaihu
stream, from which his mahinga were worked. He also lived for some years at Waimamaku
and Waipoua and would return to Kaihu to protect his whenua when required. Eventually,
he settled at Opanake which became his permanent base, and he became a Rangatira chief

in the upper part of the Kaihu valley (Waitangi Tribunal, 1992).

Te Tirarau Kukupa

Te Tirarau Kukupa was the paramount chief of Te Parawhau, a hapl descended from Ngai
Tahuhu. He was a brother in-law to Parore Te Awha and a prominent and influential figure
in 19t century Kaipara, he resided at Te Aotahi at Tangiteroria. He played a key role in one
of the most significant events of the colonial era, which included the 1842 muru (plunder) of

Thomas Forsaith's Mangawhare store (Waitangi Tribunal, 1992).

The image at lllustration 5 below shows the general Northern Wairoa tribal boundaries. Te

Kuihi and Te Roroa are shown to be associated with the Kaihu 2B block.

Tripartite Group
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lllustration 3: Generalised Northern Wairoa Tribal Boundaries (Racecourse whenua
location (approximate) is indicated in red font)
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Significant history of the area over the past 200 years

Hapu in the area 200 years ago were Te Roroa, Te Kuihi, Te Parawhau and Te Uri O Hau. The
area surrounding the subject whenua and waterways was highly contested over this time

due to access to the awa, kai and other resources.

Adjacent to the Te Kuihi lands was the Te Roroa tribal heartland territory of the Kaihu valley,
including Tunatahi (Dargaville) block, which, together with other contiguous Te Roroa
heartland territory, provided a coastal corridor to South Hokianga Head. It was that
heartland territory, in which Te Kuihi as Te Roroa descendants had some interest, which was

referred to by the Te Roroa chief Te Rore Taoho before the Native Land Court.

The role of the native land court and increased knowledge of how to sell land by certain
rangatira grew. This resulted in the loss of thousands of acres such as the subject whenua at
Awakino Point. Under the pakeha ture, ‘the sale of land’, the full implications of this
concept were foreign to rangatira. They believed their tino rangatiratanga still prevailed of
the whenua. This loss of land resulted in the significant degradation of maori values across

Aotearoa including the subject area.
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5.2 The Whenua (Racecourse)

5.2.1 Kaihu 2B block
The whenua forms a part of an ancestral land block, identified as ‘Kaihu 2B’ at Awakino

Point shown in lllustration 6 below.

A settlement known to be located near the racecourse whenua is Te Wharau which is
located approximately 4 km to the northwest. Tangata Whenua still reside in the area today
and occupy or remain in possession of their ancestral lands in and around Tunatahi, Te

Wharau, Onuwhao and Waimata.

Te Houhanga Marae to the southwest of the present-day township of Tunatahi, is the

tupuna (ancestral) marae for Te Kuihi whanau.

An ara, or traditional pathway, originally traversed the site, connecting the whenua to the
Wairoa Awa and the Kaipara. The whenua has been highly modified and no evidence of this

ara exists today.

Traditionally, the whenua was a swamp covered in wetland species where rongoa and kai,
such as Tuna, Kewai, and other fauna and flora species were harvested. This vegetation has
been completely cleared, and multiple drainage channels established to drain and convert

the land to pastoral paddocks and a racecourse.

While there are no known wahi tap or specific wahi taonga on the whenua, the whenua
and watercourses that flow across the whenua are taonga. This taonga is highlighted by
korero taonga tuku iho. In accordance with the korero, we relate tupuna korero of te ao
tdroa to the story of Tane and how he created wetlands. This illustrates the adverse effects
resulting from the sale of land and consequential land development and disturbance

activities.
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The story goes like this, Tumatauenga took human form and as such needed sustenance,
‘kai moana and kai mo te wai maori’. In discovering Tumatauenga eating his children,

Tangaroa became enraged and created a whawhai.

Tangaroa vowed “I will wash all the land away and drown you and your children too”. The
sediment resulting from Tangaroa flooding the land smothered the seabed and killed his
own children. Tane saw this as a means to bring peace to his siblings and gifted Tangaroa
the wetlands to stop the fighting and sediment from smothering his children. In return
Tumatauenga, he tangata agreed to fish sustainably. This agreement was sanctioned by all

three Atua.

A breach of the agreement between Tumatauenga, Tane and Tangaroa can be seen in the
clearance of all wetland vegetation, draining of the land and construction of roads across

the whenua.

lllustration 4: Kaihu No. 2B Block (Lot 37, subject whenua - red outline)
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Source: Maori Land Court — DP 7811, supplied by Tracy Walters, Ngati Whatua Runanga
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5.2.2 Land transactions
Historical land transfer documents point to the land being in M3aori title in June 1891 in the
joint ownership of Pouaka te Awha and Te Pouritanga te Awha, two of Parore Te Awha’s

children.

A chronology of land transfer events as provided by Ngati Whatua Runanga is below;

e The owners leased the land to Richard Michelson, John Michelson and John Donnin
all storekeepers on 6/7/1891 “at noon” by lease 1038.

e Francis Joseph Dargaville caveated the title the same day at 1pm, the caveat was
removed ten days later on 11/9/1891 also at noon.

e Transfer 13080 saw part of the land from the above lease go from Michelson,
Michelson & Donnin and be leased to Francis Joseph Dargaville from September 1
and until 11 September 1891.

e Transfer 13081 on the same day transferred that land from Pouaka te Awha and Te
Pouritanga te Awha to Dargaville with NA61/88 created which references DP 924.
This part of Kaihu 2B (misnamed and corrected on the plan) is NOT within the area of
the racecourse.

e Transfer 15033 on 28/9/1893 transferred more land, this time to John Michelson
shown on DP1146 and title NA68/3 issued in Michelson’s name, this references Plan
7811 (lllustration 4 shown above) is a subdivision plan of part of Kaihu 2B and

includes Lot 37 which is the racecourse whenua.

The documents referred to above can be located at Appendix D.

5.2.3 Parore Te Awha and Gifting of Land
According to Te Kuihi whanau and descendants of Parore Te Awha, the whenua was gifted
by Parore Te Awha for the purpose of a racecourse and was not sold. As such, it is

requested that the land is returned to them. This is discussed briefly in Section 6.2 below.
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6. Legislative Framework

There is a wide body of legislation and statutory documents that provide for the recognition
of tikanga Maori and uara ahurea (cultural values). This legislative framework is not only
important to the context of this report, but also requires proper consideration as part of the
decision-making process for any plan change under the RMA. The relevant legislative

documents are discussed below:

6.1 Te Tiriti o Waitangi
The articles contained within Te Tiriti o Waitangi (Te Tiriti) and its principles are referenced

in legislation, including the RMA.

Te Tiriti is the underlying foundation for the Crown (which includes local authorities as
representatives of the Crown) and iwi/hapu relations regarding resource management.
Protecting the values and interests of tangata whenua and enabling Maori to exercise their

resource management are obligations under Te Tiriti.

The principles of Te Tiriti include:

(a) Te Tino Rangatiratanga — the duty to recognise Maori rights of
independence, autonomy and self-determination. This principle empowers
Maori to determine and manage matters of significance to them.

(b) Partnership - the duty to interact in good faith and in the nature of a
partnership. This includes a sense of shared enterprise and mutual benefits;
where each partner must take into account the needs and interests of the
other.

(c) Active protection - the duty of the Crown to proactively protect the rights
and interests of Maori, including the need to build Maori capacity and
capability.

(d) Mutual benefit — the need to recognise that benefits should accrue to both
Maori and non- Maori, and that both must participate in the prosperity of
Aotearoa.

(e) The right of development — recognising that Te Tiriti rights are not confined
to customary uses or the state of knowledge as at 1840, but include an active
duty to assist Maori in the development of their properties and taonga.
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Comments:

It is recognised that the Tripartite Group is not an agent of the Crown. However, it is
important that the principles of Te Tiriti are recognised in the development of the plan
change application. Importantly, the content of this CIA does provide guidance to the KDC
as an agent of the Crown in their assessment of the proposed plan change and should be
referred to in their decision-making process to ensure the proposal principles of Te Tiriti are

met.

Rangatiratanga — empowers Maori to determine and manage matters of significance to
them. As documented above, the subject site and surrounding areas are located within

Tangata Whenua’s ancestral lands and waterways.

Protection of the surrounding waterways, whenua and the restoration of whanaungatanga
that has been lost through the successive alienation of land and the erosion of Maori history

and tikanga is of paramount importance to Tangata Whenua.

Tangata Whenua has the power to exercise their rights and obligations in accordance with
the principle of rangatiratanga under Te Tiriti to ensure that the proposed plan change

inherently avoids any further degradation of their cultural values and taonga.

The recommendations at Section 10 seek to empower Tangata Whenua to exercise their

right in accordance with the principle of rangatiratanga (Article 1) under Te Tiriti.

Partnership — In keeping with the principle of partnership, the plan change provisions must
provide the opportunity for early engagement with tangata whenua. This engagement shall
form the basis as matters of control or discretion for any relevant future subdivision or land

use rules. An appropriate example of a possible matter of control or discretion is:

“Engagement undertaken with tangata whenua and the extent to which any

tangata whenua recommendations have been adopted”
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Active protection — in consideration of the proposed plan change, KDC has a duty to
proactively protect the site as taonga, including nearby awa, in keeping with Tangata
Whenua’s rights and interests. Protecting tangata whenua values and interests and
enabling them to exercise kaitiakitanga are also obligations under Te Tiriti*. Examples of

providing this active protection includes:

* Onsite water collection

¢ Safe and appropriate treatment of wastewater

e Effective erosion and sediment controls

e Maximum earthworks thresholds

e Pest plant and pest animal control

e Providing for Kaitiaki monitoring
Mutual Benefit — benefit arising from the proposal should accrue for both Tangata Whenua
and the wider community. The nature and details of such benefit should be agreed upon in
consultation with Tangata Whenua. The plan change should provide for ongoing
opportunities for mutual benefit, beyond the initial plan change process and development

plans. The inclusion of a ‘community hub’ as proposed by the applicant helps to provide

mutual benefit to all (Maori and non-Maori).

Right of development — Maori interests in resources cannot be constrained to traditional or
pre-Tiriti technology but includes the right to develop resources for economic benefit?.
Whilst there are no specific requests for development rights or economic benefit
opportunities, it has been noted that the means by which the whenua was acquired is
disputed. The appropriate process for this dispute to be resolved is via a claim to the

Waitangi Tribunal and therefore is not covered by this CIA.

1 Gooder, C. (2018). Cultural Values Assessments. Negotiating kawanatanga and rangatiratanga through local government planning
processes in Aotearoa, New Zealand: a review of the literature. Auckland Council technical report, TR2018/008.

2 Janine Hayward, 'Principles of the Treaty of Waitangi — nga matapono o te tiriti - Treaty principles developed by the Waitangi Tribunal',
Te Ara - the Encyclopedia of New Zealand, http://www.TeAra.govt.nz/en/principles-of-the-treaty-of-waitangi-nga-matapono-o-te-
tiriti/page-4 (accessed 11 November 2020).
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6.2 Waitangi Tribunal

Although the records listed in Section 5.2.3 above shows the land changed ownership from
two of Parore Te Awha’s children to Francis Dargaville and others, Te Kuihi whanau and
descendants of Parore Te Awha are of the view that the whenua was gifted by Parore for
the purpose of a racecourse and was not sold. Furthermore, no bill of sale has been
identified for these transactions. As such, it is requested that the whenua is returned to

them.

It is advised by this CIA that this matter should be pursued as a separate process by Hapi
descendants under The Waitangi Tribunal Treaty Claim process. As a CIA under the RMA is

not the mechanism to pursue this matter.
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6.3 RMA
Part Il of the RMA requires those exercising functions and powers under the act to consider

Maori values.

As outlined in section 5, the purpose of the RMA is to promote the sustainable management
of natural and physical resources. This means managing the use, development, and
protection of natural and physical resources in a way, or at a rate, which enables people and
communities to provide for their social, economic, and cultural well-being and for their

health and safety.

6.3.1 Section 6 Matters of National Importance
All persons exercising functions and powers under the RMA must, as a matter of national

importance:

Section 6(e), recognise and provide for the relationship of Maori and their culture and
traditions with their ancestral lands, water, sites, wahi tapu and other taonga;

Comment:

The site occupies ancestral land that is of cultural and historical significance to Tangata
Whenua. ltis the land of their tupuna, its history recounted to successive generations

through purakau, waiata, korero and place names.

Protection must be provided for Tangata Whenua cultural traditions in accordance with
tikanga and Matauranga Maori. This includes wahi tapu and wahi taonga that surround the
site. The protection extended to Maori cultural values provided under the RMA is envisaged

to be included in the provisions of the proposed plan change.

Section 6(f), recognise and provide for the protection of historic heritage from inappropriate
subdivision, use and development;
Comment:

To ensure appropriate protection is afforded to historic heritage, it is expected that
appropriate provisions will be included in the plan change. These provisions shall as a
minimum require that Accidental Discovery Protocols (AD Protocols) are employed for any

land disturbance activities. While Heritage NZ, Pouhere Taonga have their own AD
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Protocols, provisions shall be made in the plan change to ensure an appropriate ADP, which
incorporate tikanga maori, is carried out in the event of an ‘accidental discovery’. An

example of an appropriate Accidental Discovery Kaupapa is provided at Appendix C.

Under section 6(g), recognise and provide for the protection of recognised customary
activities, as a matter of national importance;

Comment:

Traditionally the site, surrounding lands and waterways were used for customary activities
such as mahinga kai, and access to resources to support kainga within proximity of the
whenua. As such, the proposed plan change should require any future land use or
development to recognise customary activities by providing opportunities for mahinga kai to

be restored, while enhancing the natural environment.

6.3.2 Other Matters:

All persons exercising functions and powers under the RMA shall have particular regard to:

Section 7(a), kaitiakitanga; and
Section 7(aa) the ethic of stewardship.

Comment:

As Kaitiaki, Tangata Whenua are obligated to care for their taonga tuku iho and the mauri of
te taiao (the environment) to ensure everyone benefits and wairuatanga is upheld. In
performing the act of kaitiakitanga, it is behest upon Tangata Whenua to actively protect
the waterways and surrounding lands and their taonga from harm. The protection of
waterways, which includes aquifers, underground water sources and taonga within the site,
must be recognised in the drafting of the proposed plan change provisions. The plan change
shall identify waterways and taonga to be protected. The protection shall be achieved by
appropriate provisions such as setbacks, no build areas and Low Impact Urban Design

principles.
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6.3.3 Te Tiriti o Waitangi:

Under section 8, all persons exercising functions and powers under the RMA shall take into

account the principles of Te Tiriti o Waitangi.
Comment:

When drafting the plan change, the principles of Te Tiriti, as outlined in Section 5.1 above,

shall be taken into account.

6.4 Heritage NZ Pouhere Taonga Act 2014
The Heritage New Zealand Pouhere Taonga Act 2014 promotes the identification,
protection, preservation, and conservation of the historical and cultural heritage of

New Zealand.

Nga taonga tuku iho no nga tupuna (Maori heritage) comprises a wide range of different
places and items from the physical and tangible, to the natural environment and the

intangible.
This Act recognises Maori values in the following ways:

e Ensuring that Heritage NZ works collaboratively with Tangata Whenua and with any
scientific investigation of a site of interest to Maori that requires the consent of the
appropriate iwi or hapu.

e For sites of interest to Maori, the archaeologist approved to undertake
archaeological work under an Authority to Modify an Archaeological site must have
skills and competencies relating to recognising and respecting Maori values and have

access to appropriate cultural support.
This Act may be applicable with resultant future development arising from the proposal. As
such, in the event of an archaeological find, or the discovery of koiwi, taonga tuku iho, the

ADP in Appendix C, which includes tikanga maori, must be adhered to.
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6.5 Planning Policy Framework
The following planning and policy documents are of relevance to Maori cultural values in

relation to the proposal:

6.5.1 Regional Policy Documents
The Regional Policy Statement for Northland (RPS), and the Proposed Regional Plan for

Northland (PRP) are relevant to the proposed plan change.
The relevant objectives and policies are provided in the following sections.

6.5.1.1 RPS

The purpose of the RPS is to promote sustainable management of the region’s natural and
physical resources. Of importance to Maori and listed among the statement’s guiding

principles is;
Partnership with tangata whenua

“In recognition of the partnership principles in Te Tiriti o Waitangi, and the benefits of working in

partnership, tangata whenua have a key role in resource management”.

6.5.1.2 PRP

Section D.1 Tangata Whenua of the PRP provides a policy framework relating to effects on
Tangata Whenua which includes objectives and policies relating to water quality,
contaminated land, sites of significance to tangata whenua and tangata whenua’s role as

kaitiaki.
Comment:

The RPS provides statutory recognition of Tangata Whenua’s role as kaitiaki. The principle
of Partnership with tangata whenua above recognises them as retaining mana i te whenua
and ensures they are provided the opportunity to exercise resource management

(kaitiakitanga) in accordance with the principles of Te Tiriti o Waitangi.

The site and surrounding area formed part of a wider network of traditional ancestral
resources such as wai (waterways) ngahere, mahinga that supported surrounding kainga.

The PRP provides for the protection of these features (sites of significance). It is requested
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that any regional resource consents required on the subject whenua include an assessment

against and are undertaken in accordance with Section D.1 of the PRP.

6.5.2 Kaipara District Plan (KDP)

The RMA informs much of the KDP policy framework in relation to Maori issues.

The KDP is structured into five parts (A, B, C, D and E). Part A includes the ‘District Wide
Strategy’ chapters which will remain applicable to the proposed plan change whenua and
are further discussed in this section. Part B relates to ‘Land Use’ and contains the KDP
zoning provisions. The proposed plan change zoning discussed in Section 4 will replace the

current Rural Zone provisions applicable to the whenua.

Part C relates to specific ‘Sites, Features and Areas’. No sites, features or areas are
identified on KDC'’s Series 2 maps across the site and therefore an assessment of Part C of

the KDP is not covered in this CIA.

In this section, a high-level assessment of only the most relevant District Wide Strategy

Chapters, is provided.

6.5.2.1 Chapter 3 — Land Use and Development Strategy
Objectives 3.4.4, 3.4.6 and Policies 3.5.5 and 3.5.6 copied below are relevant to this

proposal.

“3.4 Objectives
3.4.4 To ensure emissions, discharges and effects of residential and business development are
managed so that adverse effects on the surrounding environment, including existing settlement areas,

are comprehensively addressed.

3.4.6 To provide clear direction on the information, planning and management requirements
considered to be required to enable future changes in land use within the identified development

areas”.

“3.5 Policies

3.5.5 By ensuring infrastructure and servicing (e.g. transport, stormwater and sewerage reticulation
and treatment systems and networks) for new development areas are designed and provided for at
the outset of development, so that any adverse effects on the environment or existing systems are

adequately avoided, remedied or mitigated.
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3.5.6 By requiring new residential and business development to comprehensively consider (on a

catchment wide basis) potential:

(a) Adverse effects on the natural character of the coastal environment, lakes, rivers, wetlands or
their margins;

(b) Adverse effects on areas of significant indigenous vegetation or significant habitats of
indigenous fauna;

(c) Adverse effects on outstanding natural features, landscapes and heritage resources;

(d) Adverse effects on the relationship of Mdori and their culture and traditions with their

ancestral lands, water, sites, waahi tapu, and other taonga;

(e) Conflicts with areas where natural hazards could adversely affect the physical resources of
residential and business development or pose risks to people’s health and safety;

(f) Conflicts with finite resources which can reasonably be expected to be valuable for future
generations (including highly productive and versatile soils and aggregate resources). (For
example, where residential and business development could adversely affect the availability
of finite resources); and

(g) to identify mechanisms to avoid, remedy or mitigate such impacts”.

Comment:

A suite of mitigation measures is provided in this CIA to address adverse effects on Tangata
Whenua’s relationship with their culture and traditions, their ancestral lands, waters, sites,
wahi tapu and taonga arising from the plan change. These measures include controls for
wastewater, onsite water collection including no build areas within proximity of
waterbodies on the whenua. The measures are requested to be included as a part of the
proposed plan change and should ensure that any future land use activities generally align

with the relevant objectives and policies.

6.5.2.2 Chapter 5 — Tangata Whenua Strategy
The Objectives and Policies in this chapter seek to respond to Tangata Whenua resource
management issues throughout the district. The following objectives and policies are

relevant to the proposed plan change and tangata whenua values.

“5.5 Tangata Whenua Objectives
5.5.1 To involve Tangata Whenua as partners in policy development and implementation and decision

making under the District Plan.
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5.5.2 To recognise the importance of providing for the relationship of Mdori, including their culture

and traditions, with their ancestral lands, water, sites, wahi tapu and other taonga

5.6 Tangata Whenua Policies
5.6.1 Recognising the partnership with Tangata Whenua by:

1. Consultation is undertaken with Te Uri o Hau and Te Roroa on those matters that may affect
their taonga, or their use, development and protection of the natural and physical
environment (recognising Kaitiaki); and

2. Ensuring that active consideration is given to the impacts of development on taonga. This

includes Tangata Whenua involvement in consent processing / hearings.
5.6.3 Recognising Iwi Management Plans in consents and decision making

Iwi Management Plans are expressions of rangatiratanga, to help iwi and hapu exercise their Kaitiaki
roles and responsibilities. - As Iwi Management Plans are developed by iwi in the Kaipara District and
adopted by Council, these will form guiding documents that will be used to inform the decision making

process and administration of activities located within areas of iwi and hapu influence”.

Comment:

The introduction section in Chapter 5 recognises the historical connections tangata whenua
have with the Kaipara. The objectives and policies above recognise tangata whenua’s
relationship with their culture and traditions with their ancestral lands, water, sites, wahi
tapu and other taonga, as a matter of national importance as outlined in Section 6e of the
RMA. Kaitiakitanga is further acknowledged by requiring consultation (engagement) with

Tangata Whenua is carried out.

Te Roroa and Te Uri O Hau have prepared lwi Management Plans (briefly discussed below).
These documents together with the suite of mitigation measures outlined in Section 8 and
Appendix B must be adopted to ensure Tangata Whenua values are appropriately protected

as a part of the plan change process.

6.5.3 Iwi Environmental Management Plans

Te Roroa and Te Uri O Hau have prepared Iwi Environmental Management Plans (IEMP).
These documents provide an understanding of tangata whenua values and interests and

should be integrated throughout the plan change process.
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7. Cultural Values

7.1 Kaitiaki, Kaitiakitanga and Manaakitanga
As kaitiaki, Tangata Whenua have an obligation to all other hapi in the area which includes

nurturing Mana Atua, Mana o Te Wai, Mana Whenua, Mana Ao Tlroa, Mana Tangata.

Kaitiakitanga and manaakitanga, means more than just mere guardianship or hospitality and
support to others. It is the intergenerational responsibility inherited at birth, which is
passed down from generation to generation to care for the environment (te taiao) and to
uphold their spiritual (wairuatanga) obligations and to safeguard these from harm.
Wairuatanga is seen as an essential requirement to health and therefore vital to Tangata

Whenua’s wellbeing and identity.

Through whakapapa, Tangata Whenua are also responsible for both matauranga and
tikanga Maori in relation to the management of their resources. Kaitiakitanga is not only
about protecting the life supporting capacity of resources, but of fulfilling spiritual
(wairuatanga) and inherited responsibilities to Te Taiao, maintaining mana over those
resources, and ensuring the welfare of the people those resources support. This also means
that as part of their obligations, Tangata Whenua have a continuous and ongoing obligation
to protect and use their natural resources and to interact and associate with their taonga
and wahi tapu. In this way, the legacy of kaitiakitanga and wairuatanga is passed from one

generation to another.

7.2 Tangata Whenua Cultural Values

The project site is located on whenua that forms a part of the historical Kaihu 2B block. The
surrounding waterways were once an abundant source of kai moana and kai mo te wai
maori. The waterways and adjacent whenua were an essential means of transport and

resource for the people living there.
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Tangata Whenua have emphasised the deep and important relationship they have with the
environment within and surrounding the whenua and the need to recognise this as a part of

the decision-making process.

To Maori, all living and non-living things are intrinsically connected (physically and
spiritually) to Ao Tiroa (the environment) through whakapapa, tatai and whanaungatanga.

Spiritual values are as important as the physical.

As kaitiaki, Tangata Whenua's responsibilities are not just focused on archaeological
remnants but include their ancestral lands, customary activities, waters, wahi tapu, the

effect on their taonga, mana, tapu and the mauri of resources.

All things animate and inanimate have a life force (mauri). The entire site, and all
surrounding lands have a mauri that binds the current generation through mana, tapu and

whakapapa to the whenua and tatai ki te tangata including Te Ao Tiroa (the environment).

The following key concepts are fundamental for environmental management based on
Matauranga Maori (Maori knowledge). They cover both the tangible and intangible, mai i te
whenua ki te Rangi mai i te Rangi ki te whenua and govern the rules and regulations for the

appropriate use and management of natural and physical resources.

These concepts form a cultural value framework and are expressed as:

e Mana atua — (the deity/spirit realm’s mana) — effects (positive/negative) on the
spiritual realm which includes tikanga, kawa (protocols/procedures).

e Mana o te wai — (the water’s mana) — effects (positive/negative and benign) on the
surrounding waterways and includes any physical change or discharge.

¢ Mana whenua (the land’s/Papattanuku’s mana) — effects (positive/negative and
benign) on the land arising from activities and includes earthworks/indigenous
vegetation impacts/building coverage, contamination.

¢ Mana ao tiiroa — (the space in between Ranginui and Papatianuku, the
environment’s mana) — effects (positive/negative).

e Mana tangata — (peoples’ mana) — effects (positive/negative) on people which

includes why is the project being carried out, social benefits/disbenefits.
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8.  Assessment of Effects on Tangata Whenua Cultural Values and
Mitigation Measures

This section considers Tangata Whenua’s cultural values and the potential effects (adverse
and positive) upon these values (wairuatanga, kaitiaki/kaitiakitanga, manaakitanga, mana,

taonga, tikanga, and mauri) arising from the various activities associated with the proposal.

There is broad support for the proposal and the potential opportunities it would deliver to

the community, should the private plan change be successful.

The support is in principle and provided in good faith provided Tangata Whenua cultural
values are upheld. This can be achieved in the first instance by working side by side with

tangata whenua in a partnership role, now and into the future.

The proposal is for a private plan change, which won't in itself give rise to effects upon
cultural values, rather it is potential future development arising from the plan change which

is assessed below.

8.1 Mana Atua

Effects arising from the proposal can be more than tangible effects and include nontangible
spiritual and wairua effects. Mana atua refers to the realm of the tupuna and deity (spirit
realm). Itis the relationship between nga atua and tangata. Protecting the role of nga atua

is paramount for wellbeing.

8.1.1 Potential effects
To ensure mana atua is upheld, the relationship between nga atua and tangata must be one

that is based on reciprocity and respect between each other and the spirit realm.

Potential adverse effects on wairuatanga, mana tupuna and Tangata Whenua’s kaitiaki
responsibilities may arise from the proposal should the works not be undertaken correctly,

and appropriate regard given to tikanga and matauranga Maori.
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Early and enduring engagement throughout the life of the project with Tangata Whenua is
necessary to avoid the potential for adverse effects on mana atua. The following mitigation

measures are required to uphold these obligations.

8.1.2 Mitigation Measures

e The plan change process should involve Tangata Whenua members in a partnership
capacity. They should be provided the opportunity to evaluate and inform how
tangata whenua values are addressed throughout the life of the project (plan change
process and future development across the site). To achieve a meaningful
partnership a co-governance arrangement is recommended. This would involve a
Governance Roopu being established. The Roopu will comprise the applicant and
members appointed by tangata whenua. The Roopu will remain active through to
the completion of the plan change process.

e Once the plan change is operative, the provisions shall clearly articulate the
expectation of developers to work in partnership with tangata whenua.

¢ The plan change provisions shall provide the opportunity for cultural induction
wananga facilitated by Tangata Whenua to avoid adverse cultural effects from large
scale development.

e Karakia and other tikanga as directed by Tangata Whenua representatives is to be
carried out prior to any works commencing on the whenua and after the project is
complete.

e Provisions shall be made in the plan change to ensure an appropriate ADP, which
incorporate tikanga maori, is carried out in the event of an ‘accidental discovery’. An

example of an appropriate Accidental Discovery Kaupapa is provided at Appendix C.

8.2 Mana o Te Wai
Considers the effects on the surrounding waterways that may be an anticipated or an

unanticipated outcome from the proposal.

8.2.1 Potential effects
These may be things such as potential physical change or discharge into waterways or
activities that threaten the natural integrity and mauri of the waterways, all of which are

taonga for Tangata Whenua, providing physical and spiritual sustenance. The following
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mitigation measures are therefore required to ensure Mana Tangata values and obligations

are upheld.

8.2.2

Mitigation Measures:

Appropriate erosion and sediment controls shall be established prior to any works
commencing on site.

All land disturbance activities, including the placement of material or structures near
waterways, shall be managed by use of appropriate plan change provisions. Such
provisions should allow for monitoring by kaitiaki monitors, as appointed by Tangata
Whenua at the time of works, to ensure they are carried out in accordance with
tikanga Maori.

The plan change provisions shall ensure existing waterways/watercourses within the
whenua are safe guarded from adverse effects these provisions shall include no build
areas and appropriate setbacks from the puna (spring) and waterways across the
whenua.

Kaitiaki Monitors shall be on site prior, during and post to any earthworks.

The disposal of wastewater may be provided via on site disposal or Council’s
reticulated network.

In accordance with tikanga maori, it is imperative that the discharge of wastewater is
cleansed via Papatianuku. While it is outside the scope of this CIA, it is expected
that KDC shall provide the opportunity for tangata whenua to work with Council to
ensure the future management of the reticulated wastewater network and system
are safe and in accordance with tikanga maori.

The plan change provisions shall ensure where on-site disposal of wastewater is
proposed that the system has been designed in accordance with tikanga maori and

avoids existing waterways and accounts for the shallow ground water conditions.

8.3 Mana Whenua

Mana whenua refers to the power or prestige held by the land or Papattanuku.

Papatdanuku provides sustenance for he tangata and hospitality for manuhiri (guests).

8.3.1

Potential effects

Repo, or wetlands, are a taonga with great historical, cultural, economic, and spiritual

significance. They are mahinga kai (food gathering sites) and provide significant habitats for
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rongoa, kai species (flora and fauna). Wetlands are a source of Matauranga (knowledge)

that is intimately connected to whakapapa.

Without appropriate mitigation and in particular restoration of vegetation species, the
proposed development significantly reduces the whenua’s ability to slow stormwater and
filter contaminants which includes sediment from entering the surrounding environment.
The proposal will result in a significant increase in impervious surface. Any increase in built
development, and resultant increase in impervious surface, as proposed with this

application reduces Papatianuku’s mana and ability to sustain he tangata.

Large volumes of earthworks are required to facilitate future development arising from the
plan change. The proposed earthworks and other activities associated with this
development has the potential to greatly diminish Papatianuku’s mana and ability to
protect the surrounding waterways from harm. The following mitigation measures are

required.

8.3.2 Mitigation Measures:

e Appropriate and effective erosion and sediment controls shall be established prior to
any earthworks commencing on the whenua. These controls shall be captured by
provisions included in the plan change.

¢ No contaminated stormwater runoff from any earth worked areas shall discharge
directly off site or to any watercourse. Stormwater from the works site shall be
directed via a treatment device or over land prior to discharging off site to cool, treat
and slow any stormwater runoff.

e The plan change shall incorporate Low Impact Urban Design Principles including
passive stormwater treatment.

¢ Plan change provisions shall implement maximum earthworks thresholds to avoid
adverse mana whenua effects.

e Plan change provisions shall implement maximum impervious surfaces thresholds to
avoid adverse mana whenua effects.

e Kaitiaki Monitors shall be on site prior to, during and post any earthworks.

e Provisions shall be included in the plan change to ensure the future development of

the whenua incorporates large trees and vegetation (landscaping) across the site
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(public and private spaces) to enhance the mauri and ecology of the whenua. The
density of tree/plant species shall be agreed in collaboration with Tangata Whenua.
The plan change provisions shall require areas of open space to be set aside for
recreation and wellbeing.

Single storey buildings are encouraged on the flat land to avoid the need for deep
piles. Two storey buildings are appropriate on the elevated land within the northern
part of the whenua. The plan change provisions shall provide for this configuration

of development.

8.4 Mana Ao Tiuroa

Mana ao tiiroa refers to the space between Papatianuku and Ranginui (the environment).

It is therefore the mana of the natural world, its ability to provide, nourish and replenish.

Important to Mana ao Tiroa is the need to provide the breath of life to all things natural in

this world which includes mana atua, mana o te wai, mana whenua, mana tangata. This is

achieved by nga hau e wha, given by Tawhirimatea in his many forms. It is the obligation of

Tangata Whenua to ensure this is maintained. The following mitigation measures are

required to uphold these obligations.

8.4.1

Mitigation Measures

Any works shall be carried out in accordance with matauranga and tikanga Maori
and as agreed between Tripartite Group and Tangata Whenua.

Appropriate erosion and sediment controls are established prior to any works
commencing on site.

Kaitiaki Monitors shall be on site prior, during and post any earthworks.
Environmental controls shall be included in the plan change provisions covered in
this CIA to ensure adverse effects on Ao Tiroa are avoided.

Water is a precious resource and must be collected and used in a sustainable way.
The plan change shall ensure all new allotments and future buildings must collect
and store water on-site in tanks as a source of potable water, to comply with NZ Fire

Safety requirements and to uphold Tangata Whenua’s obligations to mana ao tiroa.
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8.5 Mana Tangata
The peoples’ mana is reliant upon their ability to undertake their inherited obligations and

responsibilities, passed down from their tupuna. This is a crucial element of wellbeing.

Overtime, Tangata Whenua and their tupuna have witnessed the steady desecration and
loss of taonga as a result of colonisation. With this loss comes the erosion of their ability to
exercise traditional practices (tikanga and matauranga Maori) tino rangatiratanga over their
traditional resources. As a consequence, their mana (prestige, power) has been stripped

and the mauri of their taonga and wahi tapu significantly degraded.

One such example within the context of this proposal is the replacement of indigenous
names over time with European names. In Te ao Maori, when a place, area or event is given
a name, that name cements the entity in history and becomes an essential part of pirakau
that is re-told by future generations. Names such as the Dargaville Racecourse and
Dargaville have no positive meaning to tangata whenua, indeed they simply serve as a

reminder of that which has been lost.

Although these losses have occurred throughout our nation’s history, it is recognised that
the whenua has been used as a racecourse. Recognition of this use and the people

associated with the racecourse is necessary to uphold their mana.

The following mitigation measures are required to address the potential adverse effects on

Mana Tangata, tino rangatiratanga, whanaungatanga, wairuatanga and mana tupuna.

8.5.1 Mitigation Measures

e Prior to the plan change being lodged with KDC, the applicant shall engage with
Tangata Whenua to demonstrate how the recommendations of this CIA have been
provided for.

e Tangata Whenua are given the opportunity to name the whenua including streets
and other areas within the project area. It is foreseen that this will take place at the
development stage of the proposal. This engagement process will be facilitated by
the plan change provisions.

e Provisions within the plan change shall provide Tangata Whenua with the
opportunity to incorporate their whakaaro into the Development Plan and future

land use of the whenua.
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e With the Dargaville Racecourse’s approval, an area shall be set aside to showcase
the old photos held by the Racecourse.

e Tangata Whenua kaitiaki, Kaiarahi and any other cultural input (technical/kaumatua
etc) required throughout the duration of project works shall be remunerated by the
applicant (Tripartite Group). Such remuneration shall be agreed to prior to any
works being carried out on site.

e Economic opportunities for local Tangata Whenua should be provided as the
development project moves into the planning stage. Dialogue and negotiations
should be entered into as part of a formal process so these aspirations can be
accommodated and integrated into the project at an appropriate time, as agreed by
both parties.

e Communal vegetable gardens (mara kai) and orchards (oro) shall be incorporated
across the site.

e Provisions shall be included in the plan change to ensure the future development of
the whenua incorporates communal mara kai, oro in public areas across the site to
enhance mana tangata’s ability to grow kai and be self-sustaining.

e To ensure an appropriate level of privacy and open space is provided between each
lot, the plan change provisions shall provide appropriate setbacks, lot size, building
coverage, height, bulk, and form of development.

e A purpose-built community hub, incorporating a communal building and other
facilities, shall be established as a part of the future development.
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o. Conclusion

The project whenua is located within ancestral lands of Te Kuihi, Te Roroa and Te Uri O Hau,
Te Parawhau. By virtue of their long association and occupation of these lands, the people

affiliated with these groups retain mana i te whenua and are kaitiaki.

The Project area and surrounds have a mauri that binds the current generation through
mana, tapu and whakapapa, to the whenua and the waterways which are of great cultural

significance to them.

The cultural values innately imbedded in Te Ao Maori must be preserved by Tangata

Whenua as an inherited obligation for each successive generation.

Underpinning these cultural values is the responsibility afforded to Tangata Whenua to
protect and enhance their taonga, including wahi tapu, cultural/spiritual sites, their people
and the environment. This is the obligation bestowed upon them as kaitiaki and is
necessary for wellbeing. The landscape and cultural sites act as a repository for the

whakapapa, mana, tikanga and traditions for current and future generations.

The proposed plan change and potential future development offer a range of opportunities
to the whanau of Tangata Whenua and for the wider community. However, for Maori, this

opportunity also comes with a range of obligations for themselves and for the applicant.

Tangata Whenua have an opportunity to gain economically, socially, and culturally from the
proposal, but in doing so comes the responsibility to ensure all pillars of cultural
importance, as outlined in this report, are preserved and enriched along the way. Similarly,
the applicant has a responsibility, which is upheld in legislation, to partner with and assist

Tangata Whenua in realising their aspirations for their people and for the wider community.
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Mitigation measures as listed in this report are provided to protect and enhance Tangata
Whenua’s mana. Their values must be integrated as part of the plan change process to

guide any future development arising from this process.
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10. Recommendations

The following recommendations are made and should inform the proposed plan change

provisions, future conditions of consent and side agreements with the Tripartite Group:

1. Mitigation measures as discussed in this report be adopted as an appropriate

response to the assessment of cultural effects.

2. All proposed mitigation measures shall be carried out in consultation with, and under

the guidance of Tangata Whenua and the Tripartite Group.
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Appendix A:
Draft Plan Change Documents
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Reference: 19457
7 May 2021
Dargaville Racing Club Inc.
C/O Giriffiths and Associates Ltd
127 Bank St & Mansfield Tce

RE: PRIVATE PLAN CHANGE- GEOTECHNICAL ASSESSMENT DARGAVILLE RACING CLUB

1 INTRODUCTION

Land Development & Engineering Ltd (LDE) have been engaged by Dargaville Racing Club Inc
to undertake a preliminary Geotechnical Assessment for the proposed plan change at
Dargaville Racing Club, SH14, Awakino Point, Dargaville. The plan change encompasses the
existing lot of 46.6729 ha and is planned to become multi-zoned, including retirement living,
social housing, private housing, light industrial, recreational spaces and appropriate buffer

zones.

No conceptual scheme plan of zoning had been created at the time of writing this report, so his

report represents the factual results of the geotechnical investigation of the general site.

2 SITE SETTING

The site is approximately 4km to the northeast of Dargaville township and adjacent to SH14
(Figure 1). The site lies within a broad meander of the Wairoa River named Awakino Point, that

is mostly used for agricultural purposes.

LDE LTD
AUCKLAND | GISBORNE | NAPIER | NORTH SHORE | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI
www.lde.co.nz
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Figure 1: Annotated location map showing the site. Source: google maps.

2.1 Site Description and Current Land Use

The site is situated approx. 4km northeast of Dargaville CBD and has previously been used as
aracing club and is currently used for agricultural grazing of sheep. The neighbouring properties

are a mix of rural production and smaller lifestyle blocks.

2.2 Geology

The GNS Science Geological Map 1:250,000" (Figure 2) indicates that the site and surrounding
area is underlain by recent alluvial/colluvial deposits of Tauranga Group. The elevated hillslope
deposits are generally older alluvial deposits, while the low-lying flat areas are more recently
deposited.

At significant depth under the site is expected to lie bedrock of the Mangakahia Complex of the

Northland Allochthon which is present on the opposite side of the Wairoa River.

1 https://data.gns.cri.nz/geology/
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Figure 2: Excerpt from the GNS Science Geological Map.

Within the subject site itself, exists two geological units (Figure 3). Pleistocene aged alluvial
deposits underlie the elevated northern portion of the site, with more recent Holocene aged
alluvial deposits forming the flat remainder of the site.

Holocene aged Alluvial deposits (Q1al)

Unconsolidated to poorly consolidated mud, sand, gravel and peat deposits of alluvial, colluvial

and lacustrine origins.

Early to Middle Pleistocene aged River & Hill Slope deposits (eQal)

Partly consolidated mud, sand, gravel and peat or lignite of alluvial, colluvial, lacustrine, swamp

and estuarine origins.
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Figure 3. Ground investigation locations shown over geological map. Source: data.gns.cri.nz/geology/

3 SITE INVESTIGATION

In addition to reviewing the available Geotechnical data from previous reports for the area and
the NZGD database, LDE has undertaken a limited Geotechnical investigation which satisfies
the, MBIE Guidelines, Module 2: Geotechnical testing for Earthquake Engineering?
recommended minimum intensity of deep geotechnical investigations for plan change
applications of 0.20 per hectare, for sites greater than 1Ha, and NZGS New Zealand Ground
Investigation Specification 20173.

The investigation comprised of the following:
1. Asite walkover assessment by a Chartered Professional Engineer (Geotech & Civil) to

inspect existing slopes, any evidence of historical slope failures and any exposures of
the underlying geology.

:Wentz, R., Traylen, N., Fairclough, A. and Ashfield, D., 2016. Earthquake Geotechnical Engineering Practice. 1st ed. Ministry
Business, Innovation & Employment, pp.https://www.building.govt.nz/assets/Uploads/building-code-compliance/b-stability/b 1-
structure/geotechnical-guidelines/geotech-module-2.pdf.

3 2017. New Zealand Ground Investigation Specification. 1st ed. [ebook] Auckland: New Zealand Geotechnical Society. Available at:
<https://fl-nzgs-media.s3.amazonaws.com/uploads/2017/03/NZ-Ground-Investigation-Specification-Vol-1.pdf> [Accessed 16 February
2021].
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2. 12 specialist Cone Penetration Tests (CPTs) to establish a deep soil profile and
ascertain potential bedrock, zones of liquefaction and consolidation settlement
analysis.

3. Several hand augured boreholes and Scala penetrometers to depths between 3m &
5m, adjacent to several CPTs to confirm soil behaviour type classifications. Undertake
handheld shear vane measurements at 200mm intervals in cohesive soils to

appropriately assess the ground strength profile.

The investigation was conducted on 28™ and 29t April 2021. Locations of the CPTs are shown

on the Ground Investigation Plan in Appendix A.

4 GROUND CONDITIONS

Typical ground conditions encountered were a denser surface crust above the groundwater
table, consisting of 300mm of topsoil overlying 200mm of clayey silt. From 0.5m bgl to
approximately 8m bgl, lies a very soft consistent clay layer with some potential organics. Below
the soft clay layer, lies a denser silty clay to the maximum depth of investigation at 20m bgl.
The lower silty clay layer showed a small improvement in shear strength. Bedrock was not
encountered in any of the investigations, but several met refusal before the target depth on
inferred denser Pleistocene aged alluvial deposits. This depth of refusal was shallower within
the northern and western extents of the oval racetrack at locations closer to the base of the

hills. A conceptualised geological cross section running west to east is shown in Appendix A.

The extent of deeper organics is believed to be exaggerated due to the high friction and pore
pressures measured within these layers displaying an erroneous soil behaviour type. The
presence and extent of organics should be proven with machine boreholes or push tubes at the
next stage of investigation. Shear vanes within several hand augers returned unreliable results
due to the presence of shallow gravels from made ground so the scale of the hand investigation
was reduced and supplemented with additional CPTs. Scala penetrometers returned unreliable

results below a depth of 1.5m bgl due to the high level of friction developing on the rods.

4.1 Geomorphology

A Chartered Professional Geotechnical Engineer undertook a site walkover over of the

proposed development and the aerial images of the site have been studied.

Overall, the site forms a section of a water catchment area that feeds into the Wairoa River
which in turn flows out to the Kaipara Harbour. The site sits along the upper extent of the
catchment and will be bounded by the ridgeline of the hillform along the northern boundary of
the site, and SH14 to the west of the site. The site and surrounding area have been extensively

modified through the excavation of multiple irrigation drainage channels that drain in an easterly
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and northerly direction to the Wairoa River. Most of the site comprises an alluvial plain which is

essentially flat.

Specifically, the site consists of an oval racecourse with gently undulating hills to the north. The
racecourse track consists of a compacted track surface with deep drainage channels on both
the inside and outside of the oval. Several springs commence near the base of the hill and flow
into the drainage channels. A historic and now overgrown dam exists at the base of the hill.
Earthworks have excavated into the hill to form a track and likely borrow source for the dam
embankment material. Instability was observed in the over steepened slope above the dam.

A currently used farm irrigation pond is present in an elevated position on the hill within the
north-eastern segment of the property. An active water bore for stock use is located 500m
northeast of the property boundary. The water bore was drilled to a depth of 22.7m bgl and has

a static water level of 4m bgl.

Anthropological processes often reduce the visibility of any features, in this case the area
around the existing buildings with lawns and the racetrack have been smoothed out. Other than
minor soil creep in the slopes near the northern and western site boundaries no other significant

geomorphological features were observed on site.

A map of the onsite features can be found in Appendix A, Geomorphological mapping.

4.2 Ground Water

Groundwater depth is fairly consistent across the study area. Within low-lying land, it was
encountered near-surface from 1.5m to 3.5m below ground level, whilst beneath elevated areas
it can be greater than 5m bgl. During winter, it is anticipated for ground water to be located

nearer to the surface within the low-lying lands and may rise to within 0.5m below ground level.

The Northland Regional Council database indicates that the site falls outside of any major
aquifers. A conservative groundwater level of 1.5mbgl for the CPTs located within the Holocene

alluvium has been adopted for Geotechnical analysis purposes.

5 NATURAL HAZARDS AND GROUND DEFORMATION
POTENTIAL
5.1 General

This section summarises our assessment of the natural hazards within the property as generally

defined in Section 106 of the Resource Management Act (1991 and subsequent amendments)
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and the Building Act (2004) and the potential risk that these present to the proposed

development in terms of vertical and lateral ground deformation.

This section also includes our assessment of ground beneath the building site which is outside
the definition of “Good Ground” as defined by the Compliance Document for the NZ Building
Code, NZS3604 (2011) “Timber Framed Buildings”.

Considering recent Earthquake events, such as the Christchurch Earthquakes in 2010 & 2011,
LDE has undertaken a preliminary Earthquake hazard assessment for the site to supplement
the absence of information available in the surrounding area. In addition to this, soft
compressible Holocene deposits containing clay, and silt were identified during the site
investigations. We understand that at later stages of the plan change and subdivision, more in-

depth analysis will be required.

5.2 Earthquake Hazards
5.2.1 Seismicity

Based on the investigation data and on-site conditions we consider that different areas of the
site are either Class C (Shallow soil) or borderline D & E (Deep or soft & Very soft soil) as
defined by NZS 1170.5 (2004) “Structural Design Actions: Part 5: Earthquake actions — New

Zealand”.

The low-lying regions which contain low strength clays and silts are deemed to be Class D or
E (Deep or Very soft soil) while the mid-slopes to upper slopes containing Pleistocene deposits

exhibit Class C (Shallow soil) characteristics.

5.2.2 Earthquake Shaking

The site is in a region of low seismicity. Accordingly, the potential deformations associated with
earthquake shaking are expected to be low to negligible. No active faults are mapped in
Northland with the nearest located south of Auckland. However due to the presence of low
strength, silty materials containing varying degrees of organic content encountered during the
CPT investigation we have undertaken a preliminary liquefaction assessment, especially for the

low-lying regions of the site containing Holocene Alluvial deposits.

The Ministry of Business Innovation & Environment released a guideline for Earthquake
Geotechnical Engineering Practice with a series of modules. In Module 3, titled “Identification
assessment and mitigation of Liquefaction Hazards” (dated May 2016, Rev 0) has revised the

methodologies of determining peak ground accelerations under Section 175 of the Building Act.
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For this site, we have used “Method 1” which is a risk-based method using the earthquake
hazard presented in the current edition of the NZTA Bridge Manual (SP/M/022; third edition,
Amendment 2, May 2016).

As stated in Module 1, titled “Overview of the guidelines” (dated March 2016, Rev 0), the peak

ground acceleration (amax) can be determined by:

R
Xmax = Co,1000 X 13 xfxg

Where:
Co1000 = Uunweighted peak ground acceleration coefficient corresponding to a 1000-year return
period from Table 6A.1 from the NZTA Bridge Manual.
= return period factor provided by NZS 1170.5 (2004), Table 3.5.
f = site response factor, as below:
Class A & B “Rock Sites”, f = 1.0
Class C “Shallow Soil”", f = 1.33.
Class D & E “Soft / Deep Soil”, f =1.0

g = acceleration from gravity

Based on the NZTA Bridge Manual, we have determined that for Dargaville area, an effective
magnitude of 5.9 is expected for design return periods between 50 — 2500 years, and using the
method above, we have calculated a peak ground acceleration of 0.13g for an Ultimate Limit
State (ULS) 500-year event, and 0.03g for a Serviceability Limit State (SLS) 25-year event for
an Importance Level 2 (IL2) Structure. We have used these parameters for the liquefaction

assessment for the site.

5.2.3 Liquefaction Assessment

Based upon our desktop review and review of the ENGEO Geotechnical Assessment,

Dargaville, Kaipara District, the site has been mapped as having high liquefaction potential.

Liquefaction is the term used to describe the severe strength loss which can occur when
saturated loose to medium dense sands and low plasticity silts are subject to seismic shaking.
In addition to strength loss, liquefaction may also result in the expulsion of sand, silt and water
at the surface, post seismic settlement, and lateral movement towards areas of lower elevation
such as rivers or streams, referred to as lateral spreading. Differences in the level underlying
liquefaction due to variations in the ground can result in differential surface settlement. In
addition, significant building settlement can occur due to the severe loss of strength and

subsequent bearing capacity failure of the ground.
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The low-lying regions of the site are underlain by Holocene Alluvial deposits which contain
varying degrees of silts, clays, organics and sands of variable density and thickness below the
water table which are likely to be prone to liquefaction. In addition, given the variation in the
depth and strength of the layers across the site we also consider there are likely to be variations
in the liquefaction-induced settlement that could potentially occur (i.e., differential settlement
across the site). Furthermore, given the relatively high groundwater table, liquefaction within

the zone of influence of any building foundations could result in building settlement.

We have assessed the liquefaction potential of soils on site using the “simplified procedure” as
summarised by Idriss & Boulanger (2014) method. Liquefaction-induced free-field vertical
volumetric strains were estimated for the SLS and ULS design seismic events using the method
of Zhang et al. (2002). Default assessment values were utilised within CLig during the
liquefaction analyses. These include, but are not limited to, assuming the existing ground is
level, utilising an Ic cut-off of 2.6, applying clean sand and overburden corrections, automatic
calculations for soil unit weights and applying automatic corrections to the input data at soil

transition layers.

5.2.4 Vertical Settlement from Liquefaction

Analysis shows that for a ULS event, expected free field vertical settlements are 0 to 24mm,
which is below the acceptable tolerance of 25mm within the NZ Building Code. No free field
settlement is expected to occur at SLS loadings (Figure 4). A Omm calculation from CPT2 is
associated with the elevated hillslope location, which is not anticipated to be subject to

liquefaction, due to the lower ground water table and denser soils.
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Figure 2: CLiq calculated "free field" vertical settlement results.

Project Ref: 19457 -9- 7/05/2021



DARGAVILLE RACING CLUB NS T 2
AWAKINO POINT, DARGAVILLE

Under ULS loadings, isolated layers of saturated soils with high silt and sand components and
relatively low densities, below 1.5mbgl (under earthquake groundwater levels) have low
potential to liquefy. More specifically there tends to be a concentration of liquefiable layers
between 6.0m bgl and 20m bgl, which are unlikely to propagate to the surface. Under ULS
conditions only CPT12, returned results close to 25mm, which is the maximum allowable
specified in the Compliance document for the NZ Building Code. The liquefaction assessment

results are in Appendix B.

5.2.5 Liquefaction Severity Number (LSN)

The Liquefaction Severity Number* provides an indication of the likely future performance of
the site due to underlying liquefaction. The determination of the number considers the thickness
of the layers subject to liquefaction and their proximity to the surface. The magnitude of land

damage that may be expected has been categorised into ranges (Table 1 below).

Table 1: LSN ranges and observed land effects.

LSN Range* | Predominant performance based on actual observations.

0-10 Little to no expression of liquefaction, minor effects
10-20 Minor expression of liquefaction, some sand boils
20-30 Moderate expression of liquefaction, with some sand boils and some

structural damage

30-40 Moderate to severe expression of liquefaction, settlement can cause

structural damage

40-50 Major expression of liquefaction, undulations, and damage to ground surface,

severe total and differential settlement of structures

>50 Severe damage, extensive evidence of liquefaction at the surface, severe

total and differential settlements affecting structures, damage to services.

* LSN is an approximate indicator of liquefaction effects and do not always reflect the actual liquefaction
from seismic events.

Analyses of the data from the CPTs put down within the site return LSN values between 0 to 3
under ULS conditions indicating that primarily there is little to no expression of liquefaction

occurring on site.

4 Tonkin and Taylor (2013) Liquefaction vulnerability study, Tonkin and Taylor Report 52020.0200/v1.0. February 2013. 52 pages and

14 appendices.
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LSN Color Scheme

B Severe damage

B Major liquefaction

[ Moderate to severe liquefaction
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CPTu Name

Figure 5: LSN calculated using different methodologies.

In summary, liquefaction has a low probability of occurring during a ULS event, the effects are

expected to be nil to minor and within standard design tolerances for settlement.

5.3 Compressible Ground and Consolidation Settlement

CPT testing completed across the proposed plan change area identified some soft, potentially
compressible soils within the low-lying alluvial deposits. Therefore, limited preliminary analysis
was therefore undertaken for a scenario where light weight double storey housing were to be
developed across the property. The analysis used the CPTu data recorded by the deep
investigations that were varied out as part of this assessment. The software CPeT-IT Version 3
was used to determine the method of analysis which calculates the magnitude of two settlement
components: primary (consolidation) and secondary (creep) settlements. The primary
settlement determines the settlement which occurs through consolidation, while secondary
settlement can be interpreted as an approximation of creep settlement. The calculated creep
settlements show the amount of settlement expected over a 6-month period and over a 50-year
period (600months) as per the New Zealand Building Code and NZS3604 (2011).

The software determines the relationship between soil stiffness and cone tip resistance (qc),
which then calculates an estimate of static settlement per test location. The parameters used
in the analysis were based upon double storey buildings being built with a footing width and
length of 20m (L/B (Length and Breadth) ratio is 1), rectangular foundation system, apply a
footing pressure of 20kPa (conservative estimate for double storey building), and a depth of
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0.3m. Parameters are to be refined at a later stage in the development once structures are

known. A rigid footing system assumes a stiffened waffle concrete slab (eg, Ribraft, Cupolex).

The settlement derived by ‘consolidation’ (primary settlement) is largely influenced by
settlement derived by the magnitude of the static load applied to the soil meaning the greater
the load, the more settlement through consolidation occurs. The time for the completion of the
consolidation settlement to occur is dependent on the speed at which water can freely flow from
the soil. It can be assumed that consolidation is generally complete when the overall predicted
settlement has reached 90% completion. The settlement derived by ‘creep’ is settlement which
occurs under the weight of the soil and is independent of static loading, therefore will continue
to settle through the process of material decay and is hard to predict its performance beyond a
50-design life period. The total overall predicted settlement includes both the primary and

secondary components.

5.3.1 CPeT-IT Analysis Results

Consolidation settlements (comprising of primary and secondary creep settlements) for a
typical two-storey building, over a 50-year period under static loading were assessed using the
software package CPeT-IT®. Predicted settlement calculations and results for a raft styled
foundation system, are appended in Appendix C. A summary of the results is given in Table 2

below.

Table 1: Summary of CPeT-IT results and loading cases.

CPTID Foundation Loading Primary Creep Total
Type* applied settlement | settlement Settlements
(kPa) (mm) (mm) (mm)
1 25 30 55
2 8 4 12
3 90 50 140
4 120 70 190
5 70 40 110
6 Raft Foundation 7 10 17
7 (20m x 20m) 20 110 60 170
8 70 60 130
9 90 40 130
10 90 40 130
11 190 100 290
12 140 70 210

*The foundations are embedded at a depth of 0.3mbgl for these calculations.

5 Geologismiki Geotechnical Software, CPTeT-IT v12.0.1.55 — CPT Assessment Software
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Calculated consolidation settlements are significant and well beyond the 25mm tolerance of the
NZ Building Code. A detailed settlement and consolidation analysis will be required at resource
consent or building consent and will need to incorporate the specific loadings of the structures
proposed as part of the development. Several engineering techniques to mitigate this hazard

are discussed in Section 6.

5.3.2 Fault Line Surface Rupture

The GNS NZ Geology webmap and Active Faults Database® do not show any faults passing
beneath the site. There also does not appear to be any surface expressions which would
indicate the presence of an active fault line beneath or within proximity to the site. We therefore

consider the surface fault line rupture risk to be low.

5.4 Stability

The overall stability of the subject site and the immediate surrounding slopes has a
geomorphology that is indicative of fundamental stability. In its existing state, the site ranges
from generally flat to an approximate slope angle of 10° degrees with isolated slopes of
significance of up to 18° degrees along the northern extent of the site. The gently sloping land
across the site is smooth and lacking in visible evidence of significant slope instability or
deformation, apart from the anthropogenically altered historic dam. Nevertheless, soil creep is
still likely to occur in the sloping areas because of gravity and the plasticity of the underlying

soils.

The slopes along the western and northern boundaries of the proposed plan change area slope
toward the south. The slopes in this section of the site area range up to 25m in elevation
difference and extending on average 120m horizontally from the crest to the base of the slope.
Evidence of soil creep can be identified in the grassed slopes in areas of greater than
approximately 15° degrees, this has formed the terracettes visible in the slope. We expect that
this is due to the shrinkage and swelling of the highly plastic near surface soils and the effect
of gravity over the long term. While this is evidence of shallow seated instability there are no

features present which indicate that deep seated instability has occurred.

If the proposed development encroaches on the hill slope, stability increasing measures can be
implemented to reduce the risk of loading the slope which may lead to slope failure. Examples
of such measures may include, but not limited to, retaining walls, a shear key, palisade wall,

tree planting, MSE wall and slope regrading. Soil creep can be mitigated against using retaining,

6 http://data.qgns.cri.nz/qeology/
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slope regrading, the deepening of foundations within the vicinity of the soil creep and

revegetation of the slope.

Overall slope instability is not considered to be a significant geotechnical risk for this
development. However, it is recommended that specific investigation and slope stability

analysis is undertaken during the development of that land adjacent to or on the slopes.

5.5 Ground Shrinkage and Swelling Potential

Plastic soils can be subject to shrinkage and swelling due to soil moisture content variations

which can result in apparent heaving and settlement of buildings, particularly between seasons.

Pleistocene & Holocene Alluvial Deposits

Alluvial deposits, were assessed to have near surface soils which are highly reactive i.e.,
susceptible to seasonal soil shrinkage and swelling (Class H in terms of B1/AS1:2019).
Foundations within these areas will need be design for a site classification of Class H, in
accordance with B1/AS1 of the NZ Building Code. A characteristic surface movement (ys) of
78mm should be adopted for design in accordance with AS2870 (2011).

Soil types have been determined based upon visual characteristics observed during the drilling
of the hand augers and based on our experience of similar soils within the region. Further
laboratory testing to determine the site soil class in terms of AS2870:2011, should be

undertaken to determine expansivity of the onsite soils.

5.6 Erosion

Although no tunnel gully features were observed within the site during the site walkover and
investigation, the presence can often be hidden by vegetation and grass, and only become

visible after collapse.

Although erodible (or dispersive) soils require additional engineering controls and measures to
be undertaken to ensure that any building development is not adversely affected by tunnel
gullies, the occurrence of erosion features, tunnels, and gullies are not considered to be
detrimental to the development and generally will require simple remediations by removal of

the affected material and replacement with engineered fill and drainage measures.

5.7 Bearing Capacity

Preliminary bearing capacity calculations have been undertaken using the CPet-IT software.
Calculations have been undertaken for footing widths from 0.3m up to 4m. Results show that
reduced bearing capacities are available with ‘good ground’ rarely achieved, due to the very

soft shallow soils. An ultimate bearing capacity of 300kPa is required to achieve the definition
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of ‘good ground’ according to NZS3604, so specific engineering design of foundations will be

required. Bearing capacity results are shown in Appendix D.

6 ENGINEERING RECOMMENDATIONS

Consolidation settlement is the main geotechnical hazard at the site due to the very soft clay
soils. This can be mitigated against using several engineering techniques.

e Piling through the soft layers to a competent bearing layer is feasible for larger
structures located near the base of the hill.

o Shallow friction piles utilising the cohesion of the clay may be suitable for lightweight
structures.

e Preloading future building areas with the temporary addition and then removal of fill,
will induce settlement prior to the construction of buildings, roads or buried
infrastructure. 1m to 2m of fill may be required and settlement may take several years.
The rate of consolidation can be sped up by installing wick drains to depths of 10m bgl.

e The use of lightweight construction materials and low height structures will be essential
to limit consolidation settlements.

e Multi-storey construction should be confined to the northern hill portion, or be piled.

e Excavation and removal of existing material and replacement with lightweight fill (eg.

Expol Geofoam polystyrene) will reduce loads to a tolerable level.

The spatial consistency of the CPT results has allowed for an average CPT to be generated for
the purpose of a preliminary pile capacity calculation and to derive estimated parameters for

structural use. These are presented in Appendix D.

7 SUMMARY

Specific consideration will be required for the points summarised within this document when
developing the scheme plan. Consolidation and settlement analysis should be conducted in
more detail and be site specific for the different stages of the scheme plan, with remediation

methods considered to overcome potential consolidation settlement.

Based on our review of the data available and our site-specific investigations and preliminary
assessment, it is considered that the proposed land within the scheme plan boundary is
geotechnically suitable for residential subdivision, including light infrastructure and community
centres (i.e., schools and parks). While earthworks, site contouring, retaining wall and specific
analysis and development will be required, these are considered normal for developments of

this nature.
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8 LIMITATIONS

This report has been prepared exclusively for the Dargaville Racing Club Inc with respect to the
brief given to us. Information, opinions, and recommendations contained in it cannot be used
for any other purpose or by any other entity without our review and written consent. LDE Ltd
accepts no liability or responsibility whatsoever for or in respect of any use or reliance upon this

report by any third party.

This report was prepared in general accordance with current standards, codes, and practice at

the time of this report. These may be subject to change.

Opinions given in this report are based on visual methods, and subsurface investigations at
discrete locations. It must be appreciated that the nature and continuity of the subsurface
materials between these locations are inferred and that actual conditions could vary from that
described herein. We should be contacted immediately if the conditions are found to differ from

that described in this report.

This report should be read in its entirety to understand the context of the opinions and

recommendations given.

For and on behalf of LDE Ltd

Report prepared by:

Gareth Harding
CPEng, IntPE(NZ), BE, BSc, CMEngNZ
Chartered Professional Engineer (Geotech/Civil)
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APPENDIX A

LDE DRAWINGS
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APPENDIX B

INVESTIGATION DATA & LIQUEFACTION ANALYSIS
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LIQUEFACTION ANALYSIS REPORT

Project title : 19457 - Dargaville Racing Club

CPT file : CPT1

Input parameters and analysis data

Location : SH14, Awakino Point, Dargaville

Analysis method: B&I (2014) G.W.T. (in-situ): 3.19m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthqg.): 3.19m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.19m Fill weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes nh legen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained [] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,,:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only : : " " -
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.13

Depth to water table (insitu): 3.19 m
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Unit weight calculation:
Use fill:
Fill height:

Liquefaction analysis overall plots
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Project title : 19457 - Dargaville Racing Club Location : SH14, Awakino Point, Dargaville

CPT file : CPT2
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 4.76 m
Fines correction method: B&I (2014) G.W.T. (earthqg.): 4,76 m
Points to test: Based on Ic value  Average results interval: 3
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60
Peak ground acceleration:  0.13 Unit weight calculation:  Based on SBT
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Use fill: No Clay like behavior

Fill height: N/A applied: Sands only

Fill weight: N/A Limit depth applied: No

Trans. detect. applied: Yes Limit depth: N/A

K, applied: Yes MSF method: Method
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n 1990) CRR & CSR Factor of safety

Summary of liquefaction potential
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Normalized friction ratio (%)

Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPT name: CPT2

CPT basic interpretation plots (normalized)
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Input parameters and analysis data

Analysis method: B&I (2014) Depth to GWT (erthg.): 4.76 m Fill weight: N/A

Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes

Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.13 Use fill: No Limit depth applied: No

Depth to water table (insitu): 4.76 m Fill height: N/A Limit depth: N/A
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CPT name: CPT2
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Input parameters and analysis data

Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value

Earthquake magnitude M,;:  5.90
Peak ground acceleration: 0.13
Depth to water table (insitu): 4.76 m
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Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

Cone resistance

Project title : 19457 - Dargaville Racing Club
CPT file : CPT3
Input parameters and analysis data

B&I (2014)
B&I (2014)
Based on Ic value

G.W.T. (in-situ):
G.W.T. (earthqg.):
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Location : SH14, Awakino Point, Dargaville

Use fill: No Clay like behavior

Fill height: N/A applied: Sands only
Fill weight: N/A Limit depth applied: No

Trans. detect. applied: Yes Limit depth: N/A

K, applied: Yes MSF method: Method
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Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.13

Depth to water table (insitu): 2.00 m
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.13

Depth to water table (insitu): 2.00 m
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Project title : 19457 - Dargaville Racing Club
CPT file : CPT4
Input parameters and analysis data

Location : SH14, Awakino Point, Dargaville

Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthqg.): 2.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.13 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method
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CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn Plot Norm. Soil Behaviour Type
0 0= 0 Fus 0 — nsiive fipe graine
0.5 L 0.5 0.5 ’ 05 - 0.5 g@‘y AN y Sﬁt
e < é ‘ otk
1 % 1 — - 1 [ 1 1 — Clay & silty cla
1.5 l 1.5 1.5 1.5 1.5
2 2 2 2 Ay
<
2.5 2.5 < 2.5 2.5
nic soil
3 3 £ 3 - 3 C SO
—d —
3.5 3.5 3.5 3.5
4 4 4 4 nic soil
4.5 4.5 4.5 'f‘ 4.5
5 5 P 5 - 5
<& =~
5.5 5.5 ) 5.5 ’§- 5.5
6 6 6 6
E 65 E 65 p E 65 E 65 E
c ey = = c
a 7 a 7 a 7 a 7 a
a 7.5 a8 7.5 a8 7.5 a8 a
: : D : 7:5 & silty clay
8 8 F 8 ‘ 8
8.5 8.5 t} 8.5 8.5
9 9 3 9 9
) <
9.5 i 9.5 9.5 : 9.5 2lsitv &
¢ | o
10 10 < 10 10 sity clay
10.5 10.5 10.5 10.5
pg
11 11 y 1 1
11.5 e 11.5 11.5 11.5 Qil 1d & sandy si
.z Sl%j sand & sandy St
12 - 12 12 12 Very dense/stff soil
] & silty san
12.5 - : 12.5 = 12.5 12.5 § ( and & san 3 it
— S Very dense/stff sOj
o o o o Very denss ziﬁzoii
13 . . — 135 . — . . 13 — 13'5................ Ee—ssss &siy sand
0 50 100 150  20( 0 2 4 6 8 10 02 0 02 04 06 08 1 1 2 3 4 012345678 9101112131415161718
Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 2.00 m Fill weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes nh legen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained [] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only : : " " -
Peak ground acceleration: ~ 0.13 Use fill: No Limit depth applied: No [ 2 organic r.naterlal [ 5. sity sand to sa?dy sit [ 8. very St!ff sand to.
Depth to water table (insitu): 2.00 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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CPT name: CPT4

CRR plot
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CRR & CSR

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,
Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value
5.90

0.13

Depth to water table (insitu): 2.00 m

Depth (m)
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FS Plot

Liquefaction analysis overall plots

Unit weight calculation:
Use fill:
Fill height:

0 0.5 1 1.5
Factor of safety

Depth to GWT (erthg.): 2.00 m

Average results interval: 3

Ic cut-off value: 2.60

Based on SBT

No
N/A

Depth (m)

Liquefaction potential
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Fill weight:

Transition detect. applied:
K, applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:
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Almost certain it will liquefy
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|
|
0
|
]

Depth (m)
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Lateral displacements
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Project title : 19457 - Dargaville Racing Club
CPT file : CPT5
Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,,: 5.90

Peak ground acceleration:  0.13

G.W.T. (in-situ):
G.W.T. (earthqg.):

Average results interval:

Ic cut-off value:
Unit weight calculation:

2
2
3
2

Based on SBT

Location : SH14, Awakino Point, Dargaville

.50 m
.50 m

.60

Use fill: No Clay like behavior

Fill height: N/A applied: Sands only
Fill weight: N/A Limit depth applied: No

Trans. detect. applied: Yes Limit depth: N/A

K, applied: Yes MSF method: Method

Cone resistance Fricti tio t
0 iskinndae i
1 f 1 1
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A 4
3 3 ;"- 3 During earthq.
4 4 4
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}
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7 1 7
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gl ) )
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16 g 16 : L 16 | |
17 17 17 -
18 i E,—18.'.—,. . 1811 —
0 10 20 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
w=7/2, sigma'=1 atm base curve Summary of liquefaction potential
0.8 L L L L L L L L L L 1,000 ! ! ! ""'\,' — ! T
] Liquefaction , r
0.7 I 8
] c
] -5
] L ]
] | g
0.6 - ‘8' 100
& ] - B ]
© 0.5 [ o] T
S ] -8
= 3 =
o ]
& 0.4 S
] ] , 3 o
T 03] s
2 03 - g
@] ] - o
S ] // =2
0.2 ] / :
] — - 0.1 1 10
0.1 e r Normalized friction ratio (%)
T be [ ] : Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liq uefaction | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
T geometry
(U L L LB L L L rrTrTTrTT T TT T T Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
CIC].N, cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPT name: CPT5
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SBTn (Robertson 1990)

o

CPT basic interpretation plots (normalized)
Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn
(= 0§ ] 0
0.5 I 0.5 0.5 0.5
1 { 1 - 1
1.5 ) 1.5 < 1.5 1.5
2 2 — 2
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10.5 ‘( 10.5 — 10.5 = 10.5
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12 12 12
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18— .-.f.;" 84 e T DR S SO S L e
0 50 100 150 20( 0 2 4 6 8 10 0.2 0 02 04 06 08 1 1 2 3 4
Qtn Fr (%) Bq Ic (Robertson 1990)
Input parameters and analysis data
A_nalysis method: B&I (2014) Depth to GWT (t_erthq.): 2.50 m Fill wgight: } N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes h legen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,,:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sands onl : :
Peakground acgcelerationv:v 0.13 Use fill: ’ No Lim¥t depth applied:pp No g . 2. Organic materal
Depth to water table (insitu): 2.50 m Fill height: N/A Limit depth: N/A B 3. Clay tosilty clay

[l 1. Sensitive fine grained [] 4. Clayey silt to silty
[ 5. Silty sand to sandy silt
. 6. Clean sand to silty sand |:| 9. Very stiff fine grained

[C] 7. Gravely sand to sand
[ 8. Very stiff sand to
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This software is licensed to: LDE Ltd CPT name: CPT5

Liquefaction analysis overall plots

CRR 5Iot Liquefaction potential Vertical settlements Lateral displacements
0y GER 0 0 —HANDAUGER 0 HANDAUGE
0.5 0.5 0.5 0.5
1 1 1
1.5 1.5 1.5 1.5
2 - 2 2
25 During earthq. 25 2'2 25
3.5 3.5 3.5 3.5
4 4 4 4
4.5 4.5 4.5 4.5
5 5 5 5
5.5 5.5 5.5 5.5
6 6 6 6
6.5 6.5 6.5 6.5
7 7 7 7
7.5 7.5 7.5 7.5
~ 8 — ~ 8 ~ 8 ~ 8
E 85 E E 85 E 85 E 85
= 9 S = 9 s 9 = 9
g 95 : g g 95 g 95 —r T g 95
10 10 10 - 10
10.5 10.5 10.5 10.5
11 11 11 11
11.5 11.5 11.5 11.5
12 12 12 12
12.5 12.5 12.5 12.5
13 13 13 13
13.5 13.5 13.5 13.5
14 14 14 14
14.5 14.5 14.5 14.5
15 15 15 15
15.5 15.5 15.5 15.5
16 16 16 16
16.5 16.5 16.5 16.5
17 k. ——— | 17 17 17
17.5 1 ﬁ 17.5 17.5 17.5
18 = . : . | 18 = = — 1818 18
0 0.2 0.4 0.€ 0 0.5 1 1.5 2 0 5 10 15 20 0 0.1 0.2 0.3 0
CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: BRI (2014) Depth to GWT (erthg.):  2.50 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (dZOl4) | IAveratgeffrestllts interval: g 6 Eransitlior(\j detect. applied: ies . Very likely to liquefy D High risk
Points to test: Based on Ic value c cut-off value: . applied: es : : : : )
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT CfaypliFI)<e behavior applied: ~ Sands only D L'qL_'efaCt'c_’n and no lig. are equally likely |:| Low risk
Peak ground acceleration: ~ 0.13 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 2.50 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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Project title : 19457 - Dargaville Racing Club

CPT file : CPT6

Input parameters and analysis data

Location : SH14, Awakino Point, Dargaville

Analysis method: B&I (2014) G.W.T. (in-situ): 3.45m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthqg.): 3.45m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.13 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
0 0 e \ — 0
K3 —=_
1 1 1
2 2 2 2
3 } 3 3 A 4 3
4 } 4 4 geama——| 4
5 ? 5 5 5
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20 = 20 —— T 20 20 : 20
0 10 20 0 2 4 6 8 10 1 2 3 4 0.2 0.4 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
w=7/2, sigma'=1 atm base curve Summary of liquefaction potential
0.8 L L L L L L L L L L 1,000 ! ! ! ""'\,' 1 ! T
] Liquefaction , r
0.7 I 8
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] T8
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4 | 'g
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O ] B
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[@) : | o
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0.2 ] / :
] // - 0.1 1 10
0.1 h r Normalized friction ratio (%)
Jr ® -.~.: Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liquefaction | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
] ' | geometry
(U L B L T rTTrTT rrTrTTrTT T TT T T Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
CIC].N, cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT6

CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio

Nom. pore pressure ratio
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Qtn Fr (%) Bqg
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.45m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.13 Use fill: No Limit depth applied: No
Depth to water table (insitu): 3.45 m Fill height: N/A Limit depth: N/A

SBTn Plot Norm. Soil Behaviour Type
Sensiive fine grained|
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2'§ Clay &silty cla
Silty sand & sandy silt
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€ ° Silty sand & sandy silt
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S 10
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11 u'fy 1d & s: nay ﬂt
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145 &Y s sity o
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15.5
16 ) s
o Clay & silty clay
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e Siy's d 8 sandy. it
18.5 Very dense/stf soil
Qay Q il )
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0+ e T e e
012345678 9101112131415161718
Ic (Robertson 1990) SBTn (Robertson 1990)

SBTn legend

[l 1. Sensitive fine grained [] 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [C] 5. Silty sand to sandy silt  [I] 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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This software is licensed to: LDE Ltd CPT name: CPT6

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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8 1 e 1 8 1 e 1 8 1
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12 12 12 12 12
12.5 12.5 12.5 12.5 12.5
13 13 13 13 13
13.5 13.5 13.5 13.5 13.5
14 ) 14 14 14 14
14.5 14.5 14.5 14.5 14.5
15 15 15 15 15
15.5 15.5 15.5 15.5 15.5
16 16 16 16 16
16.5 16.5 16.5 16.5 16.5
17 17 17 17 17
17.5 17.5 17.5 17.5 17.5
181 § - 18 18 18 18
18.5 18.5 18.5 18.5 18.5
19 19 19 19 19
19.5 ‘ 19.5 19.5 19.5 19.5
20 , , , R S 204— . . 208 20
0 0.2 0.4 0.€ 0 0.5 1 1.5 2 0 5 10 15 20 0 002 0.04 006 0.08 0 005 01 015 02
CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: BRI (2014) Depth to GWT (erthg.):  3.45m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes ; : ; : )
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT CfaypliFI)<e behavior applied: ~ Sands only D L'qL_'efaCt'c_’n and no lig. are equally likely |:| Low risk
Peak ground acceleration: ~ 0.13 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.45 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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Depth (m)

Cyclic Stress Ratio* (CSR*)
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Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:
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Cone resistance

Project title : 19457 - Dargaville Racing Club
CPT file : CPT7
Input parameters and analysis data

B&I (2014)
B&I (2014)
Based on Ic value

G.W.T. (in-situ):
G.W.T. (earthqg.):
Average results interval:

Unit weight calculation:
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w=7/2, sigma’'=1 atm base

on

80

Location : SH14, Awakino Point, Dargaville

Use fill: No Clay like behavior

Fill height: N/A applied: Sands only
Fill weight: N/A Limit depth applied: No

Trans. detect. applied: Yes Limit depth: N/A

K, applied: Yes MSF method: Method

CRR plot FS Plot
o e tARDATE 2

A4
During earthq.

0 0.2 0.4 0.6 0 05 1 1.5 2

2 3 4
Ic (Robertson 1990) CRR & CSR Factor of safety

Summary of liquefaction potential
1,000 | | | ""',' . | | [ I |

100

Normalized CPT penetration resistance

10

0.1 1
Normalized friction ratio (%)

Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio Norm. Soil Behavad'A'BXBF
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= —
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y
10 10 } 10 10 10 8 ay & silty clay
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| Clay & silty clay
11 11 H 1 1 11 Clay
11.5 11.5 / 11.5 11.5 11.5 Clay
1 1 12 1 Clay & silty cla
f.—— 12 C ay i
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0 50 100 150  20( 0 2 4 6 8 10 02 0 02 04 06 08 1 1 2 3 4 012345678 9101112131415161718
Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 1.50 m Fill weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes nh legen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained [] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only " ; 1 " :
Peak ground acceleration: ~ 0.13 Use fill: No Limit depth applied: No Ml 2 Organic r.naterlal Ml 5. Sity sand to sa?dy sit. [l 8. Very St!ff sand to.
Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: LDE Ltd CPT name: CPT7

Liquefaction analysis overall plots

. CRM - . Liquefaction potential . Vertical SHENtrtulAeug}E“ts . Lateral dim%pl;nts
0.5 0.5 0.5 0.5
1 1 1 1
1.5 . urmgvearthq_ 1.5 15 1.5
2 2 2 2
2.5 2.5 2.5 2.5
3 3 3 3
3.5 3.5 3.5 3.5
4 4 4 4
4.5 4.5 4.5 4.5
5 5 5 5
5.5 5.5 5.5 5.5
6 6 6 6
T 65 € T 65 T 65 T 65
Q 75 @ Q 75 Q 75 Q 75
o o o o [a]
8 8 8 8
8.5 8.5 8.5 8.5
9 9 9 9
9.5 9.5 9.5 9.5
10 10 10 10
10.5 10.5 10.5 10.5
11 11 11 11
11.5 11.5 11.5 11.5
12 12 12 12
12.5 12.5 12.5 12.5
13 13 13 13
13.5 13.5 13.5 13.5
14 14 14 14
0 I 0.2 I 0.4 I 0.€ 0 0.5 1 1.5 2 0 I 5 I 10 I 1I5 I ZIO (I) 0.01 0.02 0 0.1 0.2 0.3 0.4
CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: BRI (2014) Depth to GWT (erthg.):  1.50 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fin_es correction method: B&I (2014) Average results interval: 3 Transiti_on detect. applied:  Yes . Very likely to liquefy D High risk
Eg:'rt]r:?qsglfzsr:;agnitude My gagsg doncvalue {Jcnictu\;gifgl'\\/tacl:l:éulation: éfs(t)ed on SBT Efa?ﬂﬁ(l:ae (tj);ehavior applied: ;:zds only D LiqL_'efaCtk_’n and no lig. are equally likely |:| Low risk
Peak ground acceleration: ~ 0.13 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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LIQUEFACTION ANALYSIS REPORT

Project title : 19457 - Dargaville Racing Club

CPT file : CPT8

Input parameters and analysis data

Location : SH14, Awakino Point, Dargaville

Analysis method: B&I (2014) G.W.T. (in-situ): 3.50m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthqg.): 3.50 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.13 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method
Cone resistance Frictio tio SBTn Plot CRR plot FS Plot
0_'_3 0 0 HAND A R 0 ALIGF 0 DA R
1 1 = 1 1 1
P
2 2 . gl 2 2 2
3 3 3 3 3 L 4 3
4 4 4 4 During earth q 4
5 5 5 5 5
6 6 6 6 6
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144 14 - 14 14
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17 { 17 17 17
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19 i,’ 19 19 19
204 € 20 ‘ 20 ¢
—— — —— : -
0 10 20 30 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
w=7/2, sigma'=1 atm base curve Summary of liquefaction potential
0.8 1 1 1 1 1 1 1 1 1 1 1.000 1 1 1 ""',' . 1 1 [ T I |
] Liquefaction , r
0.7 I 8
] c
] -8
] L ]
] | 'g
0.6 - ‘8' 100
e L § G
© 0.5 [ o] T
9 ] - &
= 3 =
o ]
& 0.4 S
] ] , 3 o
T 03] s
2 03 - E
@] ] - o
S ] // =2
0.2 ] / :
] // - 0.1 1 10
0.1 R S T, r Normalized friction ratio (%)
Jr 0 oo 1: Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liq uefaction | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
] | geometry
O T T T rTTrTT rrTrTTrTT T TT T T Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
C|C1N, cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPT name: CPT8

CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio

Norm. Soil Behavad'A'BXBF
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0 50 100 150 20( 0 2 4 6 8 10 0.2 0 02 04 06 08 1 1 2 3 4
Qtn Fr (%) Bq Ic (Robertson 1990)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.50 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes SBTn legend
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only : :
Peak ground acceleration: 0.13 Use fill: No Limit depth applied: No . 2. Organic materal
Depth to water table (insitu): 3.50 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay

[l 1. Sensitive fine grained [] 4. Clayey silt to silty
[ 5. Silty sand to sandy silt
. 6. Clean sand to silty sand |:| 9. Very stiff fine grained

[C] 7. Gravely sand to sand
[ 8. Very stiff sand to
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This software is licensed to: LDE Ltd CPT name: CPT8

Liquefaction analysis overall plots

CRR plot Liquefaction potential Vertical settlements Lateral displacements
0 HAQDA GFR 0 o HAND AUGER o HANDALIGER
0.5 0.5 0.5 0.5
1 1 1 1
1.5 1.5 1.5 1.5
2 2 2 2
2.5 2.5 2.5 2.5
3 - 3 3 3
3'2 During earthq. 3'2 3'2 3'2
4.5 4.5 4.5 4.5
5 5 5 5
5.5 55 5.5 5.5
6 6 6 6
6.5 6.5 6.5 6.5
7 7 7 7
7.5 7.5 7.5
8 7'3 8 8
8.5 8.5 8.5 8.5
£ 95 £ 45 E 95 £ 95
< 10 £ 10 = 10 - 10
| 10.5 a ‘e 10.5 | 10.5
) o 10.5 0] o)
o 1 o A 1 A 1
11.5 1 11.5 11.5
> 11.5 12 12
12.5 12 12.5 12.5
" 12.5 13 13
13.5 ; 13 13.5 13.5
14 = 13.5 14 14
14.5 14 14.5 14.5
15 — 145 15 15
15.5 15 15.5 15.5
16 15.5 16 16
16.5 16 16.5 16.5
17 16.5 17 17
17.5 ; 17 17.5 17.5
18 17.5 18 18
18.5 18 18.5 18.5
19 18.5 19 19
19.5 19 19.5 19.5
20 r 19.5 20 20
20.5 .  — 20— . — 20.5 , 20.5
0 0.2 0.4 0.€ 0 0.5 1 1.5 2 0 5 10 15 20 0 0
CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: BRI (2014) Depth to GWT (erthg.): ~ 3.50 m Fill weight: N/A Bl Aimost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes : : : : .
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Cfay like behavior applied: ~ Sands only D L'qL_'efaCt'c_’n and no lig. are equally likely |:| Low risk
Peak ground acceleration: ~ 0.13 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.50 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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Project title : 19457 - Dargaville Racing Club
CPT file : CPT9
Input parameters and analysis data

Location : SH14, Awakino Point, Dargaville

Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthqg.): 2.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.13 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
Eh
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gt (MPa) Rf (%) CRR & CSR Factor of safety
w=7/2, sigma'=1 atm base curve Summary of liquefaction potential
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0.2 ] / :
] —~ - 0.1 1 10
0.1 D ecrnmms r Normalized friction ratio (%)
Jr e : Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liq uefaction | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
T geometry
O T T T rrrTTrrTT T T T T T T T T T Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
C|C1N, cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT9

CPT basic interpretation plots (normalized)
SBTn Plot

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio

Norm. Soil Behaviour Type
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Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 2.00 m Fill weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes nh legen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes [l 1. Sensitive fine grained [l 4. Clayey silt to silty [] 7. Gravely sand to sand
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only " : ! : -
Peak ground acceleration: ~ 0.13 Use fill: No Limit depth applied: No [ 2 Organic material [ 5. sity sand to sandy siit [ 8. Very stiff sand to
Depth to water table (insitu): 2.00 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: LDE Ltd

CPT name: CPT9

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
0 0 0 0 0
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y |
12.5 ,J % 12.5 12.5 12.5 12.5
: ; ; ; ; : _ 1 : : : r
0 0.2 0.4 0.€ 0 0.5 1 1.5 2 0 5 10 15 20 0 0.1 0.2 0.3 0.4 0 0.01 0.02 0.03
CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: BRI (2014) Depth to GWT (erthg.):  2.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.13 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 2.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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Project title : 19457 - Dargaville Racing Club

Location : SH14, Awakino Point, Dargaville

CPT file : CPT10
Input parameters and analysis data

Analysis method:
Fines correction method:

G.W.T. (in-situ):

G.W.T. (earthqg.):
Based on Ic value  Average results interval:
Earthquake magnitude M,,:

Peak ground acceleration: Unit weight calculation:

Cone resistance Friction Ratio

%

NSO

Depth (m)
(=) [ee]

.y
o

w=7/2, sigma’'=1 atm base

Cyclic Stress Ratio* (CSR*)

Use fill: No Clay like behavior

Fill height: N/A applied: Sands only

Fill weight: N/A Limit depth applied: No

Trans. detect. applied: Yes Limit depth: N/A

K, applied: Yes MSF method: Method
SBTn Plot CRR plot FS Plot

A4
During earthq.

N

T T
4 0 0.2 0.4 06 0 05 1 15 2
n 1990) CRR & CSR Factor of safety

Summary of liquefaction potential

1,000

100

Normalized CPT penetration resistance

10

0.1 1
Normalized friction ratio (%)

Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPT name: CPT10

Norm. cone resistance
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.13

Depth to water table (insitu): 2.00 m
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CPT basic interpretation plots (normalized)
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11 Silty sand & sandy silt
11.5 Clay
12 Clai, & niltu ~lav
Liay & Slity Cldy .
12.5 Sitty sand'& sandy silt
13 Sand & silty san
13.5 Silly sand & sandy si
" 3“%/3 nalsn{/sﬁ
145 Sand & silty sand
15 Silty sand & sandy silt
i Sty sand & sandy silt
16 Siiiy sand & sandy silt
Silty sand & sandy silt
16.5 Glay & silty cla
17 Glay- & silty-clay
17.5 Clay & sitfy clay
18 Silly sand & sandy silt
/S & sandy Fﬂi
L L e i T Tt
2 3 4 01234567 8 9101112131415161718
Ic (Robertson 1990) SBTn (Robertson 1990)
SBTn legend
[l 1. Sensitive fine grained [] 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [C] 5. Silty sand to sandy silt  [I] 8. Very stiff sand to
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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This software is licensed to: LDE Ltd CPT name: CPT10

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
0 0 0 0
0.5 0.5 0.5 0.5
1 1 1
1.5 - 1.5 1.5 1.5
2 - 2 2 2
25 \ During earthg. 25 25 25
3
3.5 3.5 3.5 3.5
4 4 4 4
4.5 4.5 4.5 4.5
5 5
5.5 5.5 5.5 5.5
6 6 6 6
6.5 6.5 6.5 6.5
7 7 7 7
7.5 7.5 7.5 r/ 7.5 (
- 8 - R 8 - 8 / - 8 J
£ 854 B £ 85 E 85 et £ 85 R e
£ 9 £ £ 9 £ 9 £ 9
3 95 o 3 95 3 95 3 95
0 10 Q 0 10 0O 10 0 10
10.5 10.5 10.5 10.5
11 11 11 11
11.5 11.5 11.5 11.5
12 12 12 12
12.54 12.5 12.5 ’ 12.5
13 13 13 // 13 ~
13.5 J 13.5 13.5 / 13.5 ’
14 14 14 f' 14 /
14.5 14.5 14.5 I 14.5
15 L 15 15 15
15.5 E 15.5 15.5 15.5
16 16 16 16
03] | — % 165 i
17 17 17 17
17.5 r # 17.5 17.5 17.5
18 S - 18 18 18
T T T T I T T T T T T T [ T T T 1
0 0.2 0.4 0.€ 0 0.5 1 1.5 2 0 5 10 15 20 0 0.5 1 1.5 2 0 2 4 6 8 10
CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: BRI (2014) Depth to GWT (erthg.):  2.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (dZOl4) | IAveratgeffrestllts interval: g 6 Eransitlior(\j detect. applied: ies . Very likely to liquefy D High risk
Points to test: Based on Ic value c cut-off value: . applied: es ; : ; ; )
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT CfaypliFI)<e behavior applied: ~ Sands only D L'qL_'efaCt'c_’n and no lig. are equally likely |:| Low risk
Peak ground acceleration: ~ 0.13 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 2.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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Depth (m)

Cyclic Stress Ratio* (CSR*)
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Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

Cone resistance

0.5

1

1.5

2.5

3.5

4.5

5.5

6.5

7.5

8.5

9.5

10

10.5

11

11.5
12

12.5

13

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

Project title : 19457 - Dargaville Racing Club
CPT file : CPT11
Input parameters and analysis data

B&I (2014)
B&I (2014)
Based on Ic value

G.W.T. (in-situ):
G.W.T. (earthqg.):
Average results interval:

Unit weight calculation:

Friction Ratio

Location : SH14, Awakino Point, Dargaville

Use fill: No Clay like behavior

Fill height: N/A applied: Sands only

Fill weight: N/A Limit depth applied: No

Trans. detect. applied: Yes Limit depth: N/A

K, applied: Yes MSF method: Method
SBTn Plot CRR plot FS Plot

0.5

1.5

2.5

3.5

4.5

5.5

6.5

Y

7.5

g

\N\—

8.5

9.5

10

10.5
1+
1159

A

12

12.5

fﬂmﬂ"“““

13

w=7/2, sigma’'=1 atm base

,'.‘.- °e

80

h 4
During earthq.

0 0.2 0.4 0.6 0 05 1 15 2
CRR & CSR Factor of safety

Summary of liquefaction potential

1,000

100

Normalized CPT penetration resistance

10

0.1 1
Normalized friction ratio (%)

Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT11

CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn Plot Norm. Soil Behaviour Type
— ‘ r~ A rS\('ensﬁi e fine grained
0.5 0.5 0.5 0.5 Clay -
_ L §=]ty sand & sandy sil
1 1 . 1 1 Silty sand & sandy silt
1.5 1.5 R 15 \\ 1.5 Organic soil
Clay
2 2 2 2 PR
| N Organic soil
2.5 2.5 2.5 2.5 R
< Organic soil
3 3 & 3 — 3 C ay
‘\
3.5 3.5 ; 3.5 - 3.5 0 ganic soil
4 4 4 4
|
4.5 4.5 4.5 4.5 Clay
! 5 ¥ 5 5 Organic sol
5.5 5.5 — 5.5 - 5.5
o
~ ~ Ny —~ —~ ~
E ° E ° S E° = E E ° Clay
£ 65 £ 65 S £ 65 ‘ = £ 65
= = = - = 2
g 7 g 7 g 7 <, 8 g 7
7.5 7.5 { 7.5 i 7.5 ~ Aol
‘ Clay & silty clay
8 8 8 8
>
8.5 f 8.5 8.5 é 8.5 gﬁ%y 1d & sandy silt
9 9 9 9 Clay & silty clay
i > Clay & silty clay
9.5 J 9.5 9.5 9.5 ga & silty cla
10 } 10 10 10 A% gy' I
10.5 2 10.5 1054 ¢ 10.5 8:; &silty clay
11 g 1 1 11 Clay &sg{‘, :Iay'd i
11.5 11.5 11.5 11.5 §qu sar}_l Sa,n, ¥S!t
< ' Rlay & sity day *
12 12 12 12 Elluy and & sandy iltl
ay . ..
12.5 % 12.5 " 12.5 12.5 Clay & sity cla .
e S e st = R oy sand & sandy Sif
0 50 100 150  20( 0 2 4 6 8 10 02 0 02 04 06 08 1 1 2 3 4 012345678 9101112131415161718
Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 2.33m Fill weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes nh legen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained [] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only : : " " -
Peak ground acceleration: ~ 0.13 Use fill: No Limit depth applied: No [ 2 Organic material [ 5. sity sand to sandy siit [ 8. Very stiff sand to
Depth to water table (insitu): 2.33 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained

CLig v.3.3.1.14 - CPT Liquefaction Assessment Software - Report created on: 5/05/2021, 5:49:20 pm
Project file:

32



This software is licensed to: LDE Ltd

CPT name: CPT11

CRR plot

0.5

1.5

A 4

2.5 £

uring-eartl

e
T

1]

3.5

4.5

5.5

6.5

Depth (m)

7.5

8.5

9.5

10

10.5

11

11.5

12

e
—_—

12.5

he— —

13

: 7 .
0.2 0.4
CRR & CSR

0.€

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,
Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value
5.90

0.13

Depth to water table (insitu): 2.33 m

Depth (m)

FS Plot

0.5

1.5

2.5

3.5

4.5

5.5

6.5

7.5

8.5

9.5

10

10.5

11
11.5

Liquefaction analysis overall plots

12
12.5

13

— T
0 0.5 1 1.5 2
Factor of safety

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

2.33m

3

2.60

Based on SBT
No

N/A

Depth (m)

Liquefaction potential

0.5

1.5

2.5

3.5

4.5

5.5

6.5

7.5

8.5

9.5

10

10.5

11

11.5

12

12.5

13

10
LPI

Fill weight:

Transition detect. applied:
K, applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

15 20

N/A

Yes

Yes

Sands only
No

N/A

Depth (m)

Vertical settlements

0.5

1.5

2.5

3.5

4.5

5.5

6.5

Depth (m)

7.5

8.5

9.5

10
10.5

0 0.1 0.2
Settlement (cm)

0.3

F.S. color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almost certain it will not liquefy

|
|
0
|
]

Lateral displacements

0.5

1.5

2.5

3.5

4.5

5.5

6.5

7.5

8.5

9.5

10

10.5

11

11.5

12
12.5

13

0 0.2 0.4
Displacement (cm)

LPI color scheme
[l Very high risk
[] Highrisk

[] Low risk
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Project title : 19457 - Dargaville Racing Club

CPT file : CPT12
Input parameters and analysis data

B&I (2014)
B&I (2014)
Based on Ic value

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

Cone resistance

Depth (m)
[}

10.5
11
11.5

0.8

0.7

0.6

0.5

0.4

0.3

Cyclic Stress Ratio* (CSR*)

0.2

0.1

G.W.T. (in-situ):

G.W.T. (earthqg.):
Average results interval:
Ic cut-off value:

Unit weight calculation:

FE'Kﬁbi tio

0.5

~2

PPt

1.5

2.5

<
P,
e

3.5

4.5

5.5

[ 8ha atn Vo

6.5

AN

7.5

8.5

9.5

dadn ARl 'Y

10

10.5

11

e

11.5

w=7/2, sigma’'=1 atm base

———
4 6 8
RF (%)

curve

/

/

//

e -

80

100 120 140
qclN,cs

Location : SH14, Awakino Point, Dargaville

Use fill: No Clay like behavior

Fill height: N/A applied: Sands only
Fill weight: N/A Limit depth applied: No

Trans. detect. applied: Yes Limit depth: N/A

K, applied: Yes MSF method: Method

CRR plot P
0

) A4
During earthg.

T
0 0.2 0.4 0.6 0 05 1 1.5 2

2 3 4
Ic (Robertson 1990) CRR & CSR Factor of safety

Summary of liquefaction potential

1,000

100

Normalized CPT penetration resistance

10

0.1 1
Normalized friction ratio (%)

Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT12

Norm. cone resistance

0.5

1.5

2.5

3.5

b
s

5.5

Depth (m)
()}

b
%
s
<

7.5

10

10.5

=

——

0 50 100 150
Qtn

20(

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.13

Depth to water table (insitu): 1.91 m

Depth (m)

CPT basic interpretation plots (normalized)

Norm. friction ratio

Nom. pore pressure ratio

Norm. Soil Behavij

Lxne

= 0o S 7 EE :
J L . 9 ganic soll
0.5 0.5 0.5 J
\ Clay
—] 1 1 1 T
e Organic soil
— 1.5 1.5 1.5
: 2 2
)’ 2 Clay
é 2.5 2.5 2.5
> .
P Clav & il elayv
rp’ 3 3 3 Clay & oﬂty Clay
3.5 3.5 3.5 -
] -{7 Clay & silty clay
4 4 4
> «3 Silty sand & sandy silt
4.5 > 4.5 4.5
{ <
5 >
; = > 5 Clay & silty clay
E 55 = E 55 T 55
= 6 — e = ~
=] B 6 8 6 vlay
o) o) o] i o
Q 65 - Q §5 8 s ng &S|Iy clay
24 8 ay & silty cla
3 3 7 7 v & ity o
e a S||ty cja
7:3 7.5 7.5 \Sg/¥ &SIM%;&JIG G
- sang. anay sl
g 3 8 —— 8 8 Clay gsﬂty By
8.5 5 8.5 8.5 C gv & silty clay
g g iy 8 a
9 ¢_> 9 9
a .
9.5 ‘*\? 9.5 9.5 £y SI| cla /
g ag & sy clay
10 i 10
10 8 ay
3 ay
10.5 10.5 10.5 Clay & silty clay
E Sand ]ty san
A 11 11 11 v'dr‘.\. Siity san )
= s s ‘ Silty sand & sandy silt
. 3 . 11.5 ‘ \bllﬂy sand & sandy silt
— — ——— P (R -enselsiispthi—
2 4 6 8 10 0.2 0 02 04 06 08 1 1 2 3 4 01234567 8 9101112131415161718
Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Depth to GWT (erthg.): 1.91m Fill weight: N/A
Average results interval: 3 Transition detect. applied:  Yes SBTn legend
Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained [] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only : : " " -
Use fil No Limit depth applied: No [ 2. Organic material [C] 5. Silty sand to sandy silt  [I] 8. Very stiff sand to
Fill height: N/A Limit depth: N/A . 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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This software is licensed to: LDE Ltd

CPT name: CPT12

FS Plot

Liquefaction analysis overall plots

CRR slot Liquefaction potential Vertical settlements Lateral disglacements
0E— 0 0 ‘ 0 —HANRALIGER 0
0.5 0.5 0.5 0.5 0.5
1 1 1 1 1
1.5 1.5 1.5 1.5 1.5
4
2 uring earthq. 2 2 2 2
2.5 2.5 2.5 2.5 2.5
3 3 3 3 3
3.5 3.5 3.5 3.5 3.5
4 4 4 4 r, 4
4.5 4.5 4.5 4.5 _l 4.5
"
5 5 5 5 5
E 55 E 55 E 55 E 55 E 55
g 6 £ 6 S 6 £ 6 S 6
[ [0 [ [ r~ [ —
0 65 O 65 0 65 O 65 0 65
7 7 7 7 7
7.5 1 7.5 7.5 7.5 7.5
8 1 8 8 8 8
—]
8.5 [ = 8.5 8.5 8.5 8.5
9 9 9 9 9
[
9.5 9.5 9.5 9.5 4 9.5
10 10 10 10 10
10.5 10.5 10.5 10.5 10.5
114 11 11 11 11— "
11.5 { % 11.5 11.5 11.5 11.5
' ' [} 1 I ' [} ' [} ' [} ' 1 ' ' [} ' 1 ]
0 0.2 0.4 0.€ 0 0.5 1 1.5 2 0 5 10 15 20 0 0.2 0.4 0.6 0 0.2 0.4 0.6 0.8
CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: BRI (2014) Depth to GWT (erthg.):  1.91m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.13 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 1.91 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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CONSOLIDATION SETTLEMENT CALCULATIONS

Project Ref: 19457 -19- 7/05/2021



h LDE Ltd

Y DEVELOPMENT http://www.lde.co.nz
7's ENGINEERING

Project: 19457 - Dargaville Racing Club
Location: SH14, Awakino Point, Dargaville

%‘.D E Land Development & Engineering
/

CPT: CPT1

Total depth: 20.81 m, Date: 28/04/2021
Surface Elevation: 9.50 m

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity*

Constrained Modulus

0
14 14
2 1 2
31 3
4 4 4
5 - 5
6 6
7 4 7
8 8
~ 9_ ~ 9_
S ] S ]
vlo_ vlo_
< < i
a4 a
o114 o114
[a) 1 o T
12 12
13 13
14 14
15 15
16 16
17 4 174
18 18
19 19
20 20
T T T
0 46759399892045 104.4675¢

Tip resistance (MPa)

M

Depth

Yield Stress

Cumulative settlement

—-
o
|

-
-
1

13

144

15+

16 -

17

18

19

204

= Yield Stress
= Eff. Stress
= Final Stress

Depth (m)

= End of Primary
== Overall

Calculation properties

T T
2 4

Settlement (cm)

Footing type: Rectangular

Footing width: 20.00 (m)

L/B: 1.0

Footing pressure: 20.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

* Primary settlement calculation is performed
according to the following formula:

Ao
S=> —“Az
Z1\/‘[CPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(t/t,)

where t, is the duration of primary consolidation
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Project: 19457 - Dargaville Racing Club
Location: SH14, Awakino Point, Dargaville

CPT: CPT2

Total depth: 9.36 m, Date: 28/04/2021
Surface Elevation: 14.00 m

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus

Yield Stress

0
] - E = Yield Stress
0.5~ 0.5 = Eff. Stress
i * ] 14 = Final Stress
1 14
1.5 1.54
- - 2_
24 2
2.5 2.5
- T 3_
3- 3-
3.5 3.5 ¢
i - 4
4 4
£ 7 £ T
~ 4.5 = 4.5 s
= - £ _ a
5_
o 54 S 5 a
fa) i fa) i
5.5 5.5 i
6 6 6
6.5 - 6.5 - 1
74 74 77
7.5 7.5 - ]
8 - 8 - 8 -
8.5 - 8.5 - 1
9 9 9 -
T T T T T T T T T T T
0 378.75991 44 64 84 104 124 144
Tip resistance (MPa) M M

Depth (m)

Cumulative settlement

= End of Primary }
== Overall

Calculation properties

T T
0.5 1

Settlement (cm)

Footing type: Rectangular

Footing width: 20.00 (m)

L/B: 1.0

Footing pressure: 20.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

* Primary settlement calculation is performed
according to the following formula:

Ao
S=> —“Az
Z1\/‘[CPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(t/t,)

where t, is the duration of primary consolidation
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Project: 19457 - Dargaville Racing Club
Location: SH14, Awakino Point, Dargaville

CPT: CPT3

Total depth: 13.06 m, Date: 28/04/2021
Surface Elevation: 7.00 m

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity*

Yield Stress

= Yield Stress
= Eff. Stress
= Final Stress

Cone resistance qt Constrained Modulus
O_
0.5 0.5 ]
- 1 1_
1 11
1.5_- 1.5 i
4 1 2 -
2 27
2.5_- 2.5+ i
i - 3
34 34
3.5 3.5 i
4 4 47
4.5_- 4.5 i
5 5 >
5.5 5.5 T
~ A ~ 6- 6 —
E 67 E °7 5
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£ 6.5 c 6.5 a
E 1 E T @ 7
9] 7 4 ) 74 a T
o . o . |
7.5 7.5
8 8 8
8.5 8.5 T
94 94 94
9.5—- 9.5 4
10 10 10+
10.5 10.5 1
114 114 114
11.5+ t 11.5+ 1
12 12 124
12.5+ 12.5+ 8
13 . i 134 13
20 164.62542
Tip resistance (MPa) M

Depth (m)

Cumulative settlement

o
w1
|

= End of Primary
]| = Overall

A

w
o U1 VW L ® L1 N~ 11l & L1 I n » 1 W W1 N U1 =~

._.
I—‘_OI—‘
= un
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(e}

11.5
12
12.5
13

Calculation properties

T T T
0 5 10
Settlement (cm)

Footing type: Rectangular

Footing width: 20.00 (m)

L/B: 1.0

Footing pressure: 20.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

* Primary settlement calculation is performed
according to the following formula:

Ao
S=> —XAz
Z MCPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(t/t,)

where t, is the duration of primary consolidation
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19457 - Dargaville Racing Club
Location: SH14, Awakino Point, Dargaville

=) DEVELOPMENT http://www.lde.co.nz
& ENGINEERING

CPT: CPT4

Total depth: 13.74 m, Date: 28/04/2021
Surface Elevation: 9.00 m

Cone Type:

Cone Operator:

Cone resistance qt
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Settlements calculation according to theory of elasticity*

Constrained Modulus

325.89058
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Calculation properties

o

T T T
5 10 15

Settlement (cm)

Footing type: Rectangular

Footing width: 20.00 (m)

L/B: 1.0

Footing pressure: 20.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

* Primary settlement calculation is performed
according to the following formula:

Ao
S=> —“Az
Z1\/‘[CPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(t/t,)

where t, is the duration of primary consolidation
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Project: 19457 - Dargaville Racing Club
Location: SH14, Awakino Point, Dargaville

CPT: CPT5

Total depth: 18.08 m, Date: 28/04/2021
Surface Elevation: 8.00 m

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity*

Yield Stress

= Yield Stress
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= Final Stress

Cone resistance qt Constrained Modulus
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Cumulative settlement

= End of Primary
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Calculation properties

0 5 10

Settlement (cm)

Footing type: Rectangular

Footing width: 20.00 (m)

L/B: 1.0

Footing pressure: 20.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

* Primary settlement calculation is performed
according to the following formula:

Ao
S=> —“Az
Z1\/‘[CPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(t/t,)

where t, is the duration of primary consolidation
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7 s ENGINEERING

Project: 19457 - Dargaville Racing Club
Location: SH14, Awakino Point, Dargaville

CPT: CPT6

Total depth: 20.00 m, Date: 29/04/2021
Surface Elevation: 7.50 m

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Yield Stress
0 0
i i 1 = Yield Stress
14 14 14 = Eff. Stress
1 1 1 = Final Stress
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Calculation properties

T T
0.5 1

Settlement (cm)

1.5

Footing type: Rectangular

Footing width: 20.00 (m)

L/B: 1.0

Footing pressure: 20.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

* Primary settlement calculation is performed
according to the following formula:

Ao
S=> —“Az
Z1\/‘[CPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(t/t,)

where t, is the duration of primary consolidation
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Project: 19457 - Dargaville Racing Club
Location: SH14, Awakino Point, Dargaville

CPT: CPT7

Total depth: 14.17 m, Date: 29/04/2021
Surface Elevation: 7.00 m

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity*

Depth (m)

Cone resistance qt Constrained Modulus Yield Stress
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Calculation properties

0 5

Settlement (cm)

T
10

15

Footing type: Rectangular

Footing width: 20.00 (m)

L/B: 1.0

Footing pressure: 20.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

* Primary settlement calculation is performed
according to the following formula:

Ao
S=> —“Az
Z MCPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(t/t,)

where t, is the duration of primary consolidation
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19457 - Dargaville Racing Club

Location: SH14, Awakino Point, Dargaville

) D E Land Development & Engineering

=) DEVELOPMENT http://www.lde.co.nz

CPT: CPTS8

Total depth: 20.49 m, Date: 29/04/2021
Surface Elevation: 8.00 m

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity*

Calculation properties

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 i ]
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Tip resistance (MPa)

M

Settlement (cm)

Footing type: Rectangular

Footing width: 20.00 (m)

L/B: 1.0

Footing pressure: 20.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

* Primary settlement calculation is performed
according to the following formula:

Ao
S=> —“Az
Z1\/‘[CPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(t/t,)

where t, is the duration of primary consolidation
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Project: 19457 - Dargaville Racing Club
Location: SH14, Awakino Point, Dargaville

CPT: CPT9

Total depth: 12.92 m, Date: 29/04/2021
Surface Elevation: 6.50 m

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Yield Stress
O_
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0.5+ 0.5+ 1 — Eff. Stress
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Calculation properties

T T
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Settlement (cm)

o

Footing type: Rectangular

Footing width: 20.00 (m)

L/B: 1.0

Footing pressure: 20.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

* Primary settlement calculation is performed
according to the following formula:

Ao
S=> —“Az
Z1\/‘[CPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(t/t,)

where t, is the duration of primary consolidation
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19457 - Dargaville Racing Club

Location: SH14, Awakino Point, Dargaville

Land Development & Engineering
http://www.lde.co.nz

CPT: CPT10

Total depth: 18.30 m, Date: 29/04/2021
Surface Elevation: 6.50 m

Cone Type:

Cone Operator:

Cone resistance qt

Constrained Modulus

Settlements calculation according to theory of elasticity*

Yield Stress
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Calculation properties

0 5 10

Settlement (cm)

Footing type: Rectangular

Footing width: 20.00 (m)

L/B: 1.0

Footing pressure: 20.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

* Primary settlement calculation is performed
according to the following formula:

Ao
S=> —“Az
Z1\/‘[CPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(t/t,)

where t, is the duration of primary consolidation
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7's ENGINEERING

Project: 19457 - Dargaville Racing Club
Location: SH14, Awakino Point, Dargaville

) D E Land Development & Engineering

=) DEVELOPMENT http://www.lde.co.nz

CPT: CPT11

Total depth: 13.14 m, Date: 29/04/2021
Surface Elevation: 6.50 m

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity*

Constrained Modulus
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Calculation properties

T T
0 10 20

Settlement (cm)

Footing type: Rectangular

Footing width: 20.00 (m)

L/B: 1.0

Footing pressure: 20.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

* Primary settlement calculation is performed
according to the following formula:

Ao
S=> —“Az
Z MCPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(t/t,)

where t, is the duration of primary consolidation
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Project: 19457 - Dargaville Racing Club
Location: SH14, Awakino Point, Dargaville

CPT: CPT12

Total depth: 11.88 m, Date: 29/04/2021
Surface Elevation: 6.50 m

Cone Type:

Cone Operator:

Cone resistance qt

Constrained Modulus

Settlements calculation according to theory of elasticity*

Yield Stress

Cumulative settlement

Calculation properties
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Tip resistance (MPa) M Settlement (cm)

Footing type: Rectangular

Footing width: 20.00 (m)

L/B: 1.0

Footing pressure: 20.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

* Primary settlement calculation is performed
according to the following formula:

Ao
S=> —“Az
Z1\/‘[CPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(t/t,)

where t, is the duration of primary consolidation
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Project:

LDE Ltd
Land Development & Engineering
http://www.lde.co.nz

19457 - Dargaville Racing Club

Location: SH14, Awakino Point, Dargaville

CPT: CPT1

Total depth: 20.81 m, Date: 4/05/2021

Surface Elevation: 9.50 m

Cone Type:
Cone Operator:

Bearing Capacity calculation is
perfromed based on the formula:

Qur =Ry x Q¢ + gy

where:

Rk: Bearing capacity factor
q:: Average corrected cone

resistance over calculation depth

soil

Ultimate Bearing Capacity (kPa)
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Bearing Capacity

Qsoil: Pressure applied by soil 1 2 3 4
above footing Footing Width (m)
:: Tabular results ::
No B Start End Depth Ave. q: Rx  Soil Press. Ult. bearing
(m) Depth (m) (MPa) (kPa) cap. (kPa)
(m)
1 0.30 0.50 0.95 1.28 0.20 9.50 265.08
2 0.50 0.50 1.25 1.02 0.20 9.50 213.65
3 0.70 0.50 1.55 0.90 0.20 9.50 190.28
4 0.90 0.50 1.85 0.83 0.20 9.50 175.74
5 1.10 0.50 2.15 0.77 0.20 9.50 162.70
6 1.30 0.50 2.45 0.72 0.20 9.50 153.82
7 1.50 0.50 2.75 0.70 0.20 9.50 148.78
8 1.70 0.50 3.05 0.68 0.20 9.50 145.89
9 1.90 0.50 3.35 0.67 0.20 9.50 143.84
10 2.10 0.50 3.65 0.65 0.20 9.50 140.20
11 2.30 0.50 3.95 0.64 0.20 9.50 136.92
12 2.50 0.50 4.25 0.62 0.20 9.50 133.69
13 2.70 0.50 4.55 0.61 0.20 9.50 130.93
14 2.90 0.50 4.85 0.60 0.20 9.50 128.84
15 3.10 0.50 5.15 0.63 0.20 9.50 135.32
16 3.30 0.50 5.45 0.63 0.20 9.50 135.33
17 3.50 0.50 5.75 0.64 0.20 9.50 136.64
18 3.70 0.50 6.05 0.64 0.20 9.50 138.00
19 3.90 0.50 6.35 0.65 0.20 9.50 138.98
CPeT-IT v.3.5.2.3 - CPTU data presentation & interpretation software - Report created on: 4/05/2021, 3:00:09 pm 1
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Project:
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19457 - Dargaville Racing Club

Location: SH14, Awakino Point, Dargaville

CPT: CPT2

Total depth: 9.36 m, Date: 4/05/2021
Surface Elevation: 14.00 m

Cone Type:
Cone Operator:

Bearing Capacity calculation is
perfromed based on the formula:

Qur =Ry x Q¢ + gy

where:

Rk: Bearing capacity factor
q:: Average corrected cone

resistance over calculation depth

Ultimate Bearing Capacity (kPa)
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Qsoil: Pressure applied by soil 1 2 4
above footing Footing Width (m)
:: Tabular results ::
No B Start End Depth Ave. q: Rx  Soil Press. Ult. bearing
(m) Depth (m) (MPa) (kPa) cap. (kPa)
(m)
1 0.30 0.50 0.95 0.89 0.20 9.50 186.50
2 0.50 0