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EXECUTIVE SUMMARY 

Geotechnical Engineering Appraisal 

Proposed Residential Subdivision 

Kahikatea Flat Road & Horseshoe Bush Road 

Pine Valley  

Scope of Appraisal 

(refer to Section 1) 

KGA has undertaken an initial geotechnical engineering appraisal in support of the Fast-track application 

for the proposed residential subdivision at Kahikatea Flat Road and Horseshoe Bush Road, Pine Valley.

The appraisal is based on a site walkover and review of publicly available geological, geotechnical, 

geomorphic, and mapping information.  

No site-specific intrusive investigation has been undertaken at this stage; therefore, the findings are 

preliminary and subject to future geotechnical investigation, assessment, and detailed design. 

Proposed 

Development 

(refer to Section 3) 

The proposed development comprises a comprehensive residential subdivision of approximately 1,000 

to 1,020 lots, with associated internal roads, services, residential development blocks, and retained 

drainage/green corridors.  

Significant earthworks are expected to be required, including cut and fill, slope benching, engineered fill 

placement, and treatment of low-lying or drainage-affected areas. 

Inferred Ground 

Conditions 

(refer to Section 4) 

The ground conditions inferred from available desktop information and walkover observations are 

grouped as follows: 

 Low-lying alluvial areas 

o Variable Tauranga Group alluvial deposits are inferred within the central low-lying valley 

areas.  

o These materials may include soft, compressible, organic-rich, saturated, and potentially acid 

sulphate soils from near-surface level.  

o Shallow groundwater, seepage, and wet ground conditions are anticipated within drainage 

corridors, ponded areas, and low-lying terrain.  

 Sloping ground and ridgeline areas 

o Waitemata Group materials are inferred within the northwest ridgeline area.  

o Northland Allochthon materials are inferred across parts of the northwest, northeast, and 

southern sloping areas.  

o The Northland Allochthon materials may comprise highly sheared, moisture-sensitive soils 

and rock masses with reduced slope stability characteristics.  

The inferred ground model is preliminary only and requires confirmation by future site-specific 

geotechnical investigation, laboratory testing, groundwater assessment, and detailed design. 

Key Geotechnical 

Constraints 

(refer Sections 6 

and 7) 

The principal geotechnical constraints identified by this appraisal are grouped as follows: 

 Slope and geomorphic instability

o Slope instability and relic landslide features, particularly within areas inferred to be underlain 

by Northland Allochthon materials.  

o Shallow instability, erosion, and localised slumping along gully banks, drainage corridors, and 

incised overland flow paths.  

 Low-lying alluvial ground conditions

o Soft, compressible, organic-rich, and saturated alluvial soils within the central low-lying valley 

areas.  

o Potential acid sulphate soils from near-surface level within low-lying alluvial areas.  
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o Shallow groundwater, seepage, and perched water conditions.  

 Development and earthworks constraints

o Uncontrolled or disturbed fill, including areas of apparent previous ground disturbance.  

o Expansive soils requiring confirmation and allowance in future foundation design.  

o Potential liquefaction-related effects within alluvial deposits.  

Higher-risk areas are expected to be associated with parts of the Northland Allochthon slopes, incised 

gullies, drainage corridors, and low-lying alluvial areas. 

Development 

Feasibility 

Based on the appraisal completed to date, the proposed subdivision is considered feasible from a 

geotechnical perspective, provided the identified constraints are addressed through staged site-specific 

investigation, detailed geotechnical and civil design, and appropriate construction monitoring. 

Some areas may require appropriately designed mitigation measures, such as setbacks, earthworks 

treatment, drainage, slope stabilisation and/or retaining, specific foundation design, or localised layout 

refinement. 

In our professional opinion, and based on our experience with large-scale land development projects, 

appropriate mitigation measures should be able to be implemented to provide safe and stable building 

platforms within the currently proposed development layout, subject to future site-specific investigation 

and detailed design. 

Future Works 

Required 

Future works should include targeted site-specific geotechnical investigation comprising machine 

boreholes, CPTs, test pits, groundwater observations/monitoring, and laboratory testing. The 

investigation should confirm the ground model, groundwater regime, shear strength parameters, 

expansive soil classification, compressibility/settlement behaviour, liquefaction potential, acid sulphate 

soil risk, slope stability conditions, earthworks requirements, and preliminary foundation options. Acid 

sulphate soil screening/testing should be specifically allowed for in the low-lying alluvial areas from near-

surface level. 

Construction 

Methodology 

A detailed construction methodology has not yet been provided. Future methodology should address 

earthworks staging, treatment/removal of unsuitable soils, engineered fill placement, benching into 

sloping ground, groundwater and seepage control, acid sulphate soil handling/treatment, erosion and 

sediment control, works near drainage corridors/wetland areas, gully or slope stabilisation, retaining 

works where required, and geotechnical observation/testing during construction. 

Report Distribution 

This appraisal should be provided to the project planner, civil engineer, structural engineer, 

architect/urban designer, ecologist, environmental/contamination specialist, and other relevant design 

team members. The geotechnical constraints identified in this report should be considered alongside the 

civil earthworks strategy, stormwater design, ecological/wetland assessment, planning assessment, and 

future environmental management requirements. 
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1. INTRODUCTION 

At the instruction of Tuakiri Property Limited, KGA Geotechnical Group Limited (KGA) has undertaken 

an initial geotechnical engineering appraisal in support of a resource consent application under the 

Fast-track Approvals Act 2024 for a proposed residential subdivision of existing properties located 

along Kahikatea Flat Road and Horseshoe Bush Road, Dairy Flat. 

The scope of our assessment was set out in our agreement dated 11 February 2026 and included a 

detailed walkover inspection of the site and a review of publicly available geotechnical and geological 

information only. The information obtained has been used to identify potential geotechnical risks and 

constraints associated with the proposed development and to provide recommendations for further 

detailed subsurface investigations required to fully assess the site. Preliminary geotechnical 

considerations and potential mitigation measures have also been identified to inform early-stage 

design, feasibility assessments, and indicative development costing. 

While preparing this report, an initial evaluation of landslide hazard risk was conducted based on 

Appendix 24 of Auckland Council Plan Change 120 (PC120), prior to any site-specific investigations 

or design work.   It is important to note this preliminary assessment is for use in the “Fast-Track” 

application process only, and the conclusions within may be subject to change following site-specific 

investigation and detailed design. The PC120 assessment is presented at the rear of this report as 

Attachment F. 

Aspects relating to potential ground contamination have not been addressed in this report as they fall 

outside the scope of our services. Similarly, detailed assessment of wastewater and stormwater 

engineering design has not been undertaken. However, limited commentary regarding site-specific 

management and control of wastewater and stormwater is provided where relevant in the appropriate 

sections of this report. 

2. SITE DESCRIPTION 

2.1 Legal Description 

The proposed subdivision development comprises the entirety of 10 existing properties located within 

the Pine Valley area, legally described as follows: 
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 61 Kahikatea Flat Road  Lot 1 DP 354161 4.65Ha 

 77 Kahikatea Flat Road  Lot 7 DP 65688 4.24Ha 

 24 Horseshoe Bush Road  Lot 1 DP 62568 4.06Ha 

 42 Horseshoe Bush Road  Lot 3 DP 466485 1.00Ha 

 46 Horseshoe Bush Road  Lot 2 DP 466485 1.00Ha 

 48 Horseshoe Bush Road  Lot 2 DP 623127  16.48Ha 

 82 Horseshoe Bush Road  Lot 2 DP 130668 7.54Ha 

 100 Horseshoe Bush Road Lot 2 DP 105762 16.25Ha 

 (Unnumbered) Horseshoe Bush Road Lot 1 DP 130668 15.91Ha 

 (Unnumbered) Horseshoe Bush Road Lot 3 DP 130668 6.75Ha 

Together, these parcels comprise a total plan area of approximately 77.9 ha and are collectively 

referred to herein as “the site.” 

2.2 Regional Site Topography 

Overall, the site is irregular in plan shape and is bounded to the north, west, and east by existing rural 

properties, comprising a mixture of lifestyle blocks and farmland. It is also bounded by Kahikatea Flat 

Road to the northeast and Horseshoe Bush Road to the south. At present, each of the existing lots 

that comprise the site is accessed via its legally established road frontage. In addition, the property at 

48 Horseshoe Bush Road benefits from a panhandle accessway connecting to Kahikatea Flat Road 

at the northwest corner of the site.   An indication of the site boundaries is presented in Figure 1 below 

and on the Site Plan (Drawing KGA 1) included in Attachment A. 

The regional topography of the site is controlled by two prominent ridgeline features, one terminating 

in the northwest corner of the site and the other forming the southern boundary of the site, both 

trending generally west to east. Ground levels generally fall from these elevated features toward the 

central portion of the site, which comprises low lying, near-level to gently sloping terrain associated 

with ancient flood terrace deposits, gently falling toward the east to northeast.   A series of incised 

gully features traverse the lowland areas, generally draining from the southwest and west toward the 

northeast and east.  

The local geomorphology and site-specific topographic features are discussed in further detail in 

Section 5. 
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Figure 1:   Snippet from KGA Site Plan showing proposed subdivision development extent, existing property 

boundaries and site cover (not to scale). 

3. PROPOSED DEVELOPMENT 

As part of preparing this report we have received and reviewed a set of preliminary subdivision layout 

plans prepared by Isthmus Limited, entitled “Proposed Residential Development – Horseshoe Bush 

Road & Kahikatea Flat Road, Dairy Flat, Auckland”, reference No. 5202, dated 20 May 2026.   The 

plans show proposed development comprises a comprehensive residential subdivision across the 

site. The indicative subdivision layout shown in Figure 2, with the layout compared to the current 

topography indicated on our Subdivision Layout Plan (Drawing KGA 3) presented in Appendix A.   
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Figure 2:   Snippet from Isthmus Limited plans showing proposed subdivision development layout (not to 

scale). 

The subdivision is proposed to comprise approximately 1,000 - 1,100 lots and has been conceptually 

arranged around the existing stream corridor that traverses the site generally from west to northeast. 

The development consists of a proposed connected internal road network accessed from Kahikatea 

Flat Road and Horseshoe Bush Road, providing access to multiple standard residential lots arranged 

in several development blocks across the site. 

The major existing stream channels and its tributaries are to be retained within a central green corridor, 

which is proposed to accommodate riparian planting, stormwater conveyance, and open space areas. 

Residential development is generally located on the surrounding lowland and sloping ground on both 

sides of this corridor. 
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No preliminary earthworks plans have been provided for review at this stage. However, based on the 

proposed subdivision layout and the existing site topography, it is anticipated that earthworks 

comprise a combination of cut and fill earthworks, including benching of slopes and the formation of 

engineered fill areas will be required to form the internal road network and near-level residential 

building platforms. 

The layout also indicates that localised infilling of minor streams, drainage channels, and ponded 

areas may be required.   The extent and depth of earthworks will need to be confirmed through detailed 

civil design and supported by site-specific geotechnical investigation and assessment. 

4. BACKGROUND INFORMATION 

4.1 Sources Consulted 

The following third-party information sources were consulted and referred to in this report: 

 Published Regional Geology 

 Auckland Council GeoMaps Website 

 Historic Imagery 

 LINZ Geospatial Information 

 New Zealand Geotechnical Database (NZGD) 

 NZGS Geotechnical Publication – Acid Sulphate Soils 

A summary of our understanding of sighted third-party information is presented below. We note that 

the below summary of information is limited to that considered relevant to the geotechnical 

assessment of the site, is intended to present facts and opinions as outlined in the third-party sources, 

and does not constitute interpretation or endorsement by KGA.  

4.2 Published Regional Geology 

The geology of the site and surrounding area is detailed on the GNS Science New Zealand Geology 

Web Map (Scale 1:250,000).   This shows the site and immediately surrounding areas to be underlain 

by the following: 



Geotechnical Engineering Appraisal K260094-1b 

Proposed Residential Subdivision - Kahikatea Flat Road & Horseshoe Bush Road, Pine Valley, Auckland 

29 May 2026 6

 Late to Middle Pleistoicene River and Hillslope Deposits of the Tauranga Group 

 Early Miocene East Coast Bays Formation (Warkworth Subgroup) of the Waitemata Group 

 Middle Eocene to Early Miocene Mahurangi Limestone (Motatau Complex) in the Northland 

Allochthon. 

 Late Cretaceous to Middle Eocene Hukerenui Mudstone (Managakahia Complex) in the Northland 

Allochthon 

We point out that the geological map is regional in scale and therefore only useful as an approximate 

guide to the types of materials that may underlie the site.   It is possible that other materials not 

indicated on the map are present beneath the subject site, and also that some of the indicated 

materials are absent.   Regardless, the presence or absence of any material can only be confirmed 

onsite by site specific investigation methods. 

Figure 3: Excerpt from the GNS New Zealand Geology Web Map (not to scale).   The subject site boundaries 

(dashed red line) relative to the mapped geological units and features are indicative and approximately only. 
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4.2.1. Tauranga Group River and Hills Slope Deposits 

Tauranga Group deposits are mapped through the central portion of the site (generally west to east) 

within the lowland area located between the regional ridgelines that bound the northern and southern 

extents of the site.  

The Tauranga Group is generally described as consisting of light grey to orange-brown pumiceous 

sand, silt and mud, with occasional inclusions of black muddy peat and lignite. These materials were 

deposited in predominantly fluvial and lacustrine environments and are therefore expected to be highly 

variable in composition and engineering properties. 

4.2.2. East Coast Bays Formation of the Waitemata Group 

An outcrop of East Coast Bays Formation is mapped beneath the northwest corner of the site at the 

termination of the northern ridgeline.   This formation typically comprises mudstone and graded 

sandstone, forming alternating beds of siltstone and sandstone in the unweathered state, generally 

encountered at depths greater than approximately 5 m to 8 m. Weathering of the formation results in 

the development of stiff clays and silts in the completely decomposed state. 

At intermediate weathering grades, the material commonly comprises moderately to highly weathered 

silty fine sand and fine sandy silt, which may retain the original bedding structure and exhibit slight 

cementation. 

4.3 Mahurangi Limestone of the Northland Allochthon 

A limestone quarry is located to the south of the site. Geological mapping indicates the presence of 

Mahurangi Limestone, which comprises a sequence of pale grey to white laminated muddy 

limestones, commonly interbedded with graded sandstone beds. 

The strength of this formation can vary; however, the limestone is generally moderately to well 

cemented and hard in its intact state. The rock mass may be folded and structurally disrupted, with 

conditions ranging from highly fractured or shattered zones to relatively intact rock. 

A key geotechnical characteristic of Mahurangi Limestone is the presence of clay-rich seams and 

infillings within the rock mass. When exposed to atmospheric conditions and moisture, these clays 

can absorb water and degrade rapidly, leading to a reduction in strength. As a result, exposed or 
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disturbed material may become soft and unstable, particularly where weathering or excavation 

exposes clay-bearing zones. 

4.3.1. Hukerenui Mudstone of the Northland Allochthon 

The northwest and northeast corners, together with portions of the southern area of the site, are 

mapped as being underlain by undifferentiated Hukerenui Mudstone of the Mangakahia Complex, part 

of the Northland Allochthon.   This unit typically comprises sheared bentonitic mudstone, ranging from 

soft to moderately hard and exhibiting variable colours including red, brown, green and grey, with 

locally variable calcareous content.   

Due to the highly sheared nature of the formation, these materials are well known to exhibit reduced 

shear strength and poor slope stability characteristics, and may be prone to instability even on 

relatively gentle slopes. 

4.4 Auckland Council GeoMaps Website 

A review of the information available on the Auckland Council GIS Web application “GeoMaps” has 

been conducted, and is discussed in the following subsections. 

4.4.1. Service and Waterways 

The maps show no public services run through the property. A number of overland flow paths and 

flood plains are shown to run through the site, generally trending in a west to east direction towards 

Rangitopuni Stream, as shown in Figure 4. 
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Figure 4:   Approximate site extent overlying overland flow paths and flood plains/prone areas, sourced from 

Auckland Council GeoMaps web application (not to scale). 

4.4.2. Liquefaction Vulnerable Areas 

As indicated in Figure 5, the “Level B – Calibrated Desktop Assessment” liquefaction vulnerability 

layer within GeoMaps indicates that the lowland areas of the site, which are mapped as being 

underlain by Tauranga Group alluvial deposits, are classified as “Liquefaction Damage is Unlikely.” 

The sloping ground across the northwest and northeast corners, and the southern portion of the site, 

which are mapped as being underlain by either Waitemata Group or Northland Allochthon materials, 

is classified as “Very Low Liquefaction Vulnerability.” 

0` 



Geotechnical Engineering Appraisal K260094-1b 

Proposed Residential Subdivision - Kahikatea Flat Road & Horseshoe Bush Road, Pine Valley, Auckland 

29 May 2026 10

Figure 5:   Approximate site location overlying the Liquefaction Vulnerability Areas, sourced from Auckland 

Council GeoMaps (not to scale). 

The “Liquefaction Damage is Unlikely” classification indicates that there is a probability of greater than 

85% that liquefaction-induced ground damage will be “None to Minor” during a ULS (1:500 year) 

seismic shaking event. The “Very Low Liquefaction Vulnerability” classification indicates that there is 

a probability of greater than 99% that liquefaction-induced ground damage will be “None to Minor” for 

the same ULS seismic event. 

This dataset has been generated using a high-level calibrated desktop assessment based on regional 

geological and geomorphological mapping, together with qualitative interpretation of a limited number 

of subsurface investigations. Due to the regional scale of the mapping and the limited subsurface data 

available, there remains a degree of uncertainty associated with these classifications. Accordingly, 

site-specific geotechnical investigations and detailed assessment will be required to confirm the 

liquefaction vulnerability across the site as part of future stages of design and consenting. 
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4.4.3. Landslide Susceptibility 

Landslide susceptibility mapping for both large landslides and small-scale shallow landslides has 

recently been incorporated into the GeoMaps application as part of PC120. These maps are based 

on the Auckland Council Technical Report entitled “Auckland Region Landslide Susceptibility 

Assessment”, reference TR2025/7, dated May 2025. 

The mapping indicates that land within the site is classified as “Very Low” to “Low” susceptibility for 

large-scale landslides, and “Very Low” to “Very High” susceptibility for shallow landslides (refer to 

Figures 6 and 7).   Cells classified as “High” to “Very High” susceptibility to shallow landslides are also 

mapped within approximately 150 m upslope of the Site to the west and north of portions of the site. 

6   7

Figures 6 and 7:   Large scale (Figure 6) and small-scale shallow (Figure 7) Landslide Susceptibility Maps, 

sourced from Auckland Council GeoMaps (Not to scale). 

Based on the outcomes of this assessment, the site has been assigned an overall “Medium” risk 

classification, corresponding to a “Tolerable” risk level. We have made reference to relevant activity 

type in Tables E36.4.1B and E36.4.1C of Unitary Plan E36 as detailed below. The assessment carried 

out within this letter complies with E36.6.A1 Standard (risk assessment carried out by a geotechnical 

professional).  It is also important to note that the following Activity Status is for the assumed ‘post-

development’ of the site. 

 A122 – Controlled Activity – New structures and buildings and external additions and alterations 

to existing structures and buildings (as existing at 03/11/25) with a gross floor area more than 

20m2 associated with activities potential sensitive to natural hazards in medium (tolerable) and 

high (significant) landslide hazard risk areas that comply with Standard E36.6.A1.
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 A124 – Restricted Discretionary – New structures and buildings and external additions and 

alterations to existing structures and buildings (as existing at 03/11/25) with a gross floor area 

more than 20m2 associated with activities sensitive to natural hazards in landslide hazard risk 

areas that comply with Standard E36.6.A1.

 A133 – Restricted Discretionary - All other infrastructure in landslide susceptibility assessment 

areas not otherwise provided for.

A detailed PC120 Landslide Hazard Risk Assessment has been undertaken by KGA and is presented 

in Attachment F. 

4.5 Historic Imagery 

To better understand the site’s historic land use and geomorphic development, a review of historic 

aerial photographs sourced from Auckland Council GeoMaps has been undertaken. Figures 8 to 13 

illustrate the evolution of the site from the 1940s to the present, with key observations summarised 

below: 

1940s Photograph: The earliest available aerial photograph indicates the site was predominantly 

used for farmland. The properties comprising Lot 1 DP 130668 and Lot 3 DP 130668 (Horseshoe 

Bush Road) appear to be covered in shrubs and bush vegetation. Vegetation also appears largely 

uncontrolled along the main drainage flow paths traversing the site. Small dwellings are present along 

the road frontage of 100 Horseshoe Bush Road and 61 Kahikatea Flat Road, with several minor farm 

sheds and structures scattered across the properties. 

1960s Photograph: By the 1960s, much of the site had been cleared of bush and shrub vegetation, 

with remaining vegetation largely confined to the main drainage channels. Well-established farm 

paddocks and farm tracks are visible across the properties. Lines of large trees appear to have been 

planted as windbreaks at several locations across the site. Several farm ponds are also evident, 

including the existing larger ponds located at the base of slopes in the western portion of the Site and 

within the northern portion of the central valley. Additional structures are also present on 61 and 77 

Kahikatea Flat Road. 
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1990s Photograph: The site appears to remain largely unchanged through to the 1990s, although 

neighbouring properties appear to have undergone further development during this period. Windbreak 

tree lines and vegetation along the main flow paths appear more established. The existing structure 

located near the centre of 82 Horseshoe Bush Road, and the road fronts of 24 and 42 Horseshoe 

Bush Road appear to have been constructed during this period.   A farm pond has also been 

constructed in the northern portion of 24 Horseshoe Bush Road. 

2000 to 2005 Photograph: The first available colour aerial imagery, captured between approximately 

2000 and 2005, shows the Site remaining generally unchanged. The structure located along the road 

frontage of 77 Kahikatea Flat Road appears newly constructed. 

2017 Photograph: This photograph shows the formation of a low-lying wetland area within 48 

Horseshoe Bush Road, along with the construction of the existing large shed structure adjacent to this 

area. A large industrial complex is also evident immediately to the east of the site. 

2024–2025 Photograph: The most recent aerial photograph shows the site largely in the condition 

observed during the site walkover inspection.  Areas of apparent recent ground disturbance are visible 

adjacent to the pond located in the central portion of the site. 
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 8   9  10 

11  12  13 

Figures 8 to 13: Historical aerial photography, sourced from Auckland Council GeoMaps application (Not to scale). 
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4.6 LINZ Geospatial Information 

We have reviewed publicly available geospatial information from Land Information New Zealand 

(LINZ) relating to the site and the immediately surrounding area. This data assisted in confirming the 

current site topography and geomorphology, and in identifying potential historic landslide or mass 

movement features, including those that may be obscured by vegetation or not readily apparent during 

site inspection. 

The information obtained was used to generate a three-dimensional model of the site using the 2024 

LINZ LiDAR-derived Digital Elevation Model (DEM), as presented in Figures 14 and 15. In addition, a 

slope angle analysis was applied to the DEM to visually represent ground gradients across the site in 

plan view, as shown in Figure 16. 

Interpretation of the 3D terrain model and slope gradient mapping generally confirms the observations 

made during our reconnaissance walkover (refer Section 5) and the review of background information. 

In particular, the models assisted in identifying large relic landslide scarp features along the northwest 

and southwest portions of the site, together with numerous smaller scarp features located along the 

gully margins of the drainage channels that traverse the site.  Areas of hummocky ground are also 

more readily identifiable in the LiDAR model and are observed downslope of the larger scarp features, 

which may indicate areas of previous or ongoing land movement.   The interpreted landforms are 

presented on the Geomorphology Plan (Drawing KGA 4) included in Appendix A. 

Figure 14:   Three-dimensional perspective of the site elevation (data sourced form LINZ) of the southern 

Northland Allochthon slopes (looking south). 
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Figure 15:   Three-dimensional perspective of the site elevation (data sourced from LINZ) of the northwest 

corner of the site which comprises a Waitemata Group Ridge (looking north). 

Figure 16:   Slope gradients (calculated from 2024 LINZ LiDAR data). 
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4.7 New Zealand Geotechnical Database (NZGD) 

A review of the NZGD identified several publicly available geotechnical investigations in the immediate 

vicinity of the Site. The available information includes the following: 

 North of the Site – 63 Turley Road 

o 1 × hand-auger borehole logged by Engineering Design Consultants Limited (EDC) 

 East of the Site – 17 Kahikatea Flat Road 

o 9 × hand-auger boreholes logged by Engineered Geology Limited (EGL) 

o 4 × machine boreholes logged by URS Limited (URS) 

 South of the Site – Limestone quarry / landfill area 

o 2 × machine boreholes logged by Tonkin + Taylor (T+T) 

o 7 × standpipe boreholes logged by ProDrill Limited 

The subsurface investigation logs are summarised in Table 1 below. Copies of the referenced borehole 

logs are included in Appendix C. 

The subsurface conditions identified within the NZGD records are generally consistent with the expected 

geological conditions inferred from the published geological mapping (refer Section 4.2). 

The EDC borehole, drilled within the lowland north of the ridgeline feature in the northwestern corner of the 

site, together with the boreholes logged by EGL and URS to the east of the site, encountered alluvial 

deposits comprising variable silts, clays and sands, with occasional inclusions of organic material and fine 

to coarse gravels. Recorded shear strengths within these materials ranged from approximately 40 kPa to 

greater than 180 kPa. 

The T+T and ProDrill boreholes, located south of the site between Horseshoe Bush Road and the limestone 

quarry, encountered both Mahurangi Limestone and Hukerenui Mudstone of the Northland Allochthon 

Complex. The logged materials varied considerably, however, both formations were commonly noted to be 

highly fractured and sheared, consistent with the structural characteristics typically associated with these 

units. 
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Table 1: Summary of Relevant NZGD subsurface Investigation Information. 

Location 
Date of 

Investigation 
Company 

Investigation 
Type 

NZGD ID Original ID 

Stratum 
Scala Penetrometer 

Range 
Measured 

Groundwater 
Topsoil Fill 

Alluvium Deposits 
(TG) 

Mahurangi Limestone 
(NA) 

Hukerenui Mudstone 
Residual Soils (NA) 

Hukerenui Mudstone
(NA) 

North of Site 
63 Turley Road 

26/05/2016 EDC Hand-Auger HA_87978 HA4 -- -- 0.0 - 4.9* -- -- -- 
4.9 - 6.55 

No Refusal 
1.9 

East of Site 
17 Kahikatea Flat 

Road 

18/11/2003 EGL Hand-Auger HA_120541 

BH1 0.0 - 0.2 -- 0.2 - 2.7* -- -- -- N/A 0.9 

BH2 0.0 - 0.3 -- 0.3 - 2.7* -- -- -- N/A 0.8 

BH3 0.0 - 0.2 -- 0.2 - 3.0* -- -- -- N/A 1.9 

BH4 0.0 - 0.2 0.2 - 2.0 2.0 - 3.0* -- -- -- N/A 2.9 

BH5 0.0 - 0.2 0.2 - 0.7 0.7 - 4.2* -- -- -- N/A -- 

BH6 0.0 - 0.1 0.1 - 2.3 2.3 - 3.0* -- -- -- N/A 3.0 

BH7 0.0 - 0.1 -- 0.1 - 4.1* -- -- -- N/A 2.3 

BH8 0.0 - 0.2 -- 0.2 - 2.1* -- -- -- N/A 2 

BH9 0.0 - 0.3 -- 0.3 - 2.1* -- -- -- N/A -- 

24/06/2004 URS 
Well Machine 

Borehole 
RC_80610 

MW5 -- 0.0 - 1.6 1.6 - 3.25* -- -- -- N/A N/A 

MW6 -- 0.0 - 1.6 1.6 - 3.25* -- -- -- N/A N/A 

SB1 -- 0.0 - 1.1 1.1 - 4.0* -- -- -- N/A N/A 

SB2 -- 0.0 - 1.2 1.2 - 4.0* -- -- -- N/A N/A 

South of Site 
Limestone 

Quarry/Landfill 

28/03/1991 

T+T 
Machine 
Borehole 

RC_124551 Shaft 2 -- -- -- -- 0.0 - 2.1 2.1 - 10.8* N/A -- 

1/08/1995 RC_71047 W21 Wash Drilled to 3.0m 3.0 - 41.5* N/A -- 

18/12/1995 ProDrill 
Standpipe 
Borehole 

RC_68907 W7 0.0 - 2.0 -- -- 2.0 - 9.0* -- -- N/A -- 

RC_68908 W8 0.0 - 0.7 -- -- 0.7 - 11.0* -- -- N/A 8.25 

RC_68909 W9 0.0 - 1.2 -- -- 1.2 - 8.0* -- -- N/A 7.25 

RC_68910 W10 0.0 - 0.3 -- -- 0.3 - 7.5* -- -- N/A -- 

RC_68911 W11 0.0 - 0.7 -- -- 0.7 - 13.5* -- -- N/A 10.6 

RC_68912 W12 0.0 - 1.5 -- -- 1.5 - 8.8 -- 8.8 - 10.5* N/A 10.25 

RC_68913 W13 0.0 - 0.7 -- -- 0.7 - 5.5 -- 5.5 - 9.08 N/A 8.46 

Note:  All measurements are in metres  -- = material/groundwater not encountered  * = End of Borehole  N/A = not applicable.
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4.7.1. NZGS Geotechnical Publication – Acid Sulphate Soils 

The presence of organic soils resulting from fluvial/lacustrine depositional environments, and the 

proximity of the property to documented flood plains (approximately 9m distance), indicates that acid 

sulphate soils could be possible at the site. Review of “Preliminary assessment of the acid sulphate 

soils hazard in the Auckland region” (Roberts & McConchie, 2017) shows that the site is in the vicinity 

of low, medium, and high probability areas (see Figure 17 below).  

Figure 17: Preliminary map of the potential for acid sulphate soils in the Auckland Region (sourced from 

Roberts & McConchie, 2017) 

Based on the low-lying alluvial setting, mapped Tauranga Group deposits, proximity to drainage 

channels and floodplain areas, and the potential presence of organic-rich soils, acid sulphate soils 

may be encountered from near-surface level within the low-lying portions of the site. The presence, 

extent, depth, and severity of acid sulphate soils have not been confirmed as part of this appraisal 

and should be assessed during future site-specific investigation. 

APPROXIMATE SITE 
LOCATION 
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The sulphuric acid produced within acid sulphate soils can cause corrosive damage to concrete and 

steel reinforcing over time if they are exposed to the acidic soils. Where acid sulphate soils are 

confirmed, earthworks and construction may require specific management measures, including: 

 targeted laboratory testing;  

 segregation of affected materials;  

 treatment/neutralisation;  

 controlled reuse or off-site disposal;  

 groundwater management; and  

 durability design for buried concrete, steel, reinforcing, and services.  

These matters are considered manageable through future investigation, detailed design, and 

appropriate construction methodology. 

5. SITE WALKOVER AND KGA ZONING 

KGA carried out a detailed site walkover of the subdivision extent on 23 February 2026.   This walkover 

was carried out by a Senior Engineering Geologist to confirm the interpretation of our desktop study 

(Section 4 above) and identify any additional features to note. 

To facilitate reference and discussion for the following subsections of this report, we have divided the 

site into distinct Zones, classified based on geological, topographical and geomorphological 

characteristics (which are discussed in detail in the following sections).   The Zone extents are 

presented in Figure 18 and within our Zoning Plan (Drawing KGA 2) presented in Appendix A. The 

Zones include the following: 

 Zone 1 – Waitemata Group Block – Located in the northwest corner of the site. 

 Zone 2 – Northland Allochthon Northwest Block (southerly aspect) – Located in the northwest 

corner of the site. 

 Zone 3 – Northland Allochthon Southern Block – Located on the southern portion of the site. 

o Zone 3a – Western extent of southern Block (northwest aspect) 

o Zone 3b – Central extent of southern Block (north aspect) 

o Zone 3c – Eastern extent of southern Block (northeast aspect) 



Geotechnical Engineering Appraisal K260094-1b 

Proposed Residential Subdivision - Kahikatea Flat Road & Horseshoe Bush Road, Pine Valley, Auckland 

29 May 2026 21

 Zone 4 – Northland Allochthon Northeast Block (south aspect) – Located in Northeast corner of 

the site. 

 Zone 5 – Alluvium Lowland – Located through the centre of the site (west to east). 

o Zone 5a – Western extent including west most secondary tributaries. 

o Zone 5b – Central extent including main overland flow path/channel. 

o Zone 5c – Northeast extent. 

o Zone 5d – Eastern extent. 

Figure 18:  Site plan showing KGA Zoning (not to scale). 
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5.1 Zone 1 - Waitemata Group Block 

This area is located in the northwest corner of the site, entirely within Lot 1 DP 130668 Horseshoe 

Road. The zone impasses the eastern end of a regional ridgeline assumed to be underlain by the 

more competent Waitemata Group materials.   This zone comprises moderately to steeping sloping 

ground with an east to south aspect.   It is covered exclusively by farmland, with a large, circular farm 

pond located on the eastern portion of the zone, near the base of the slopes.   A large scarp like 

feature is present on the southern facing slopes and assumed to be a relic feature of historical landslip 

feature, as shown in Figure 19. 

Figure 19: Photograph of Zone 1 sloping ground.   Taken from the centre of the site looking northeast. 

5.2 Zone 2 – Northland Allochthon Northwest Block 

This area is location in the northwest corner of the site, entirely within Lot 1 DP 130668 Horseshoe 

Road.   The zone is located immediately southwest of the steep slopes of the relic scarp feature 

located within Zone 1.   The zone comprises moderately sloping ground with a southerly aspect.   A 

series of overland flow paths have incised small gully like features, flowing north to south through the 

zone.  These are inferred to originate from a combination of surface runoff and springs located in the 

upper northern portions of the slope.   Hummocky ground was observed adjacent to the flow paths. 
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5.3 Zone 3 – Northland Allochthon Southern Block 

This zone comprises the northern slopes of the regional ridgeline that forms the southern boundary 

of the site. The area is mapped as being underlain by the variable materials of the Northland 

Allochthon Complex.   For the purposes of this assessment, the zone has been divided into three 

distinct sections based on slope aspect, which is inferred to be a governing factor influencing the 

variation in observed near-surface ground conditions. These sections comprise slopes facing 

northwest, north, and northeast. 

Figure 20: Photograph of Zone 3 sloping ground.   Taken from the centre of the site looking south. 

5.3.1. Zone 3a – Western Extent of Southern Block (northwest aspect) 

Zone 3a comprises the western third of the block, including the southern portion of Lot 3 DP 130668 

and the southwest portion of 100 Horseshoe Bush Road. The slopes within this zone are moderately 

to steeply inclined, generally facing northwest, and terminate at the incised gully associated with the 

primary overland flow path that traverses the site from west to east. A number of secondary overland 

flow paths were also observed draining through this area toward the main channel. 
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Two larger scarp features were observed near the crest of the ridgeline along the southern extent of 

this zone. The ground downslope of these scarps, which comprises the majority of the zone, exhibits 

evidence of slow ground movement or creep, including hummocky ground surface, leaning trees, and 

displaced power poles, as illustrated in Figure 21. 

Figure 21:   Photograph of Zone 3a sloping ground with hummocky ground and leaning trees and power 

pole.   Taken from half way up the slopes looking west. 

5.3.2. Zone 3b – Central Extent of Southern Block (north aspect) 

Zone 3b comprises the central third of the block and includes the southeast corner of 100 Horseshoe 

Bush Road and the southern portion of 82 Horseshoe Bush Road. The slopes within this area are 

generally gently to moderately inclined.   No clear evidence of deep-seated ground movement was 

observed within this zone during the site inspection. However, two minor incised gully features are 

present and appear to originate approximately mid-slope, potentially associated with natural spring or 

seepage features. These gullies extend downslope toward the central drainage corridor of the site. 
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5.3.3. Zone 3c – Eastern Extent of Southern Block (northeast aspect) 

Zone 3c comprises the easternmost third of the block, encompassing the southern portion of 

48 Horseshoe Bush Road. The slopes within this area generally fall toward the northeast.   No 

evidence of ongoing ground movement or significant overland flow paths was observed within this 

zone during our walkover inspection. 

5.4 Zone 4 – Northland Allochthon Northeast Block 

This area is located in the northeast corner of the site, entirely within 77 Kahikatea Flat Road. The 

zone comprises gently sloping ground facing generally south to southwest and is mapped as being 

underlain by the variable materials of the Northland Allochthon Complex.   No evidence of ongoing 

ground movement or significant overland flow paths was observed within this zone during our 

walkover inspection. 

Figure 22:   Photograph of Zone 4 sloping ground.  Taken from northeast most corner of the site looking 

southwest towards Zone 5c. 
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5.5 Zone 5 - Alluvium Lowland 

Zone 5 comprises the low-lying alluvial valley floor that extends through the central portion of the site 

and generally follows the primary drainage corridor that traverses the site from west to east. The area 

is mapped as being underlain by Tauranga Group alluvial deposits and is characterised by flat to 

gently undulating ground, with several drainage channels, overland flow paths, and localised wet or 

ponded areas observed during the site walkover.   Due to the large extent of this lowland area and 

the variation in drainage features present, the zone has been divided into four sub-zones for the 

purposes of describing site observations. 

5.5.1. Zone 5a – Western Extent Including West-Most Secondary Tributaries 

Zone 5a comprises the western portion of the alluvial lowland, including the westernmost secondary 

tributaries. This area encompasses the south portion of Lot 1 DP 130668 Horseshoe Bush Road and 

the northern portions of Lot 3 DP 130668 and 100 Horseshoe Bush Road.   The ground in this area is 

generally near level to gently sloping toward the east.   The secondary tributaries within this zone are 

locally steeply incised, with numerous shallow failures observed along the gully banks, particularly 

along the south-facing slopes. 

5.5.2. Zone 5b – Central Extent Including Main Overland Flow Path/Channel. 

Zone 5b comprises the central portion of the alluvial lowland, where multiple overland flow paths 

converge into the main drainage channel that traverses the site. This area encompasses northern 

portions of 48 and 82 Horseshoe Bush Road.  The ground within this area is generally gently sloping 

to near level.  The main overland flow paths within this zone are fenced and heavily vegetated, as 

shown in Figure 23. A large farm pond is also present within the northern portion of this zone, shown 

in Figure 24. 

An earthworks crossing is present across the main drainage path. This feature was observed to be 

under construction in the 2014 aerial photograph (refer Section 4.5). The crossing has since failed, 

resulting in the formation of a large scarp feature, as shown in Photo 25. The failure has occurred on 

near-level ground and is interpreted to likely be associated with excess water pressures developing 

within the fill forming the dam or crossing structure. 
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23  24 

Figures 23 and 24: Photographs of Zone 5b. Figure 23 shows the incised gullies converging, with the main 

tributary fenced and vegetated. Figure 24 shows the large farm pond located within the northern portion of 

the zone. Both photographs were taken looking southwest. 

Figure 25: Photograph showing the failure of the earthwork pond dam within Zone 5b, exposing variable fill 

materials, with the base saturated.
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5.5.3. Zone 5c – Northeast Extent. 

Zone 5c comprises the northeastern portion of the alluvial lowland and is situated at a slightly higher 

elevation than Zone 5b. This area encompasses the southern extent of 77 Kahikatea Flat Road, and 

the northern extent of 61 Kahikatea Flat Road. The ground surface across this zone is generally near 

level, with moderately sloping banks along the southern extent, where the area is incised by the main 

tributary channel. Several larger scarp features were observed along these banks, indicating localised 

slope instability associated with erosion and incision of the drainage channel. 

Figure 26:   Photograph of southern slopes of Zone 5c, with observed scarp feature and hummocky ground.   

Taken looking northwest.  

5.5.4. Zone 5d – Eastern Extent. 

Zone 5d comprises the eastern extent of the alluvial lowland and is characterised by generally near-

level ground. A well-established wetland area was observed adjacent to the dwelling located near the 

centre of 48 Horseshoe Bush Road. The wetland appears to be associated with the low-lying drainage 

environment and shallow groundwater conditions within this portion of the site.   A farm pond is also 

present in the northern portion of 24 Horseshoe Bush Road. 
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Figure 27:   Photograph of near level alluvial lowland of Zone 5d, Taken from Horseshoe Bush Road looking 

north. 

6. GEOHAZARD IDENTIFICATION 

Section 106 of the Resource Management Act (RMA) states that a Consent Authority may refuse to 

grant a Resource Consent, or may grant a conditional consent, if it considers that: 

 There is significant risk from natural hazards. 

 Sufficient provision has not been made for legal and physical access to each allotment to be 

created by the subdivision.  

As part of our geotechnical assessment, we have undertaken a review of the potential geotechnical 

hazards (geohazards) that could affect each the site.   These are issues or constraints to development 

relating to the ground. Having identified the potential geohazards, it is then possible to assign risk 

levels to each. Our assessment uses the risk classification methods provided in Section 2.4.3 of the 

“The Auckland Council Code of Practice for Land Development and Subdivision – Chapter 2: 

Earthworks and Geotechnical”, Version 2., dated May 2023 (COP).   The risk table presented in the 

COP is reproduced in Table 2 below. 
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Table 2: Risk Classification Table 

Likelihood 

Consequence 

Insignificant 
C1 

Minor 
C2 

Moderate 
C3 

Major 
C4 

Catastrophic 
C5 

Almost Certain 
L5 

Medium 
5 

High 
10 

Very High 
15 

Extreme 
20 

Extreme 
25 

Likely 
L4 

Low 
4 

Medium 
8 

High 
12 

Very High 
16 

Extreme 
20 

Moderate 
L3 

Low 
3 

Medium 
6 

Medium 
9 

High 
12 

Very High 
15 

Unlikely 
L2 

Very Low 
2 

Low 
4 

Medium 
6 

Medium 
8 

High 
10 

Rare 
L1 

Very Low 
1 

Very Low 
2 

Low 
3 

Low 
4 

Medium 
5 

By defining the potential geohazards, the table enables prioritisation and problem definition that can 

be addressed by appropriate geotechnical design. Geotechnical design recommendations to allow 

mitigation of relevant geohazards identified are given in the subsequent sections below. In some 

cases, it may not be possible to fully mitigate the risk, and some ‘Residual Risk’ may still be applicable 

to the site.   The potential existing and future (post-development) geohazards risk are listed in Table 3 

below.   

References to residual risk in this report relate to the geotechnical risk remaining after investigation, 

design, and construction of appropriate mitigation measures. The identification of Moderate or High 

preliminary geotechnical risk areas does not, in itself, mean those areas are undevelopable. Rather, 

those areas require targeted investigation and specific geotechnical design to confirm whether 

building platforms, roads, services, and open space areas can be formed safely and stably.  

We point out that our geohazard identification and associated risk assessment relates to geotechnical 

risks only. Other geohazards (such as contamination) may apply to the project and these must be 

managed by other appropriate parties.  

Only those geohazards that are determined to present a risk to the site and / or proposed development 

have been discussed further. As part of our assessment, we have considered the impact of remaining 

geohazards but, either due to the situation of the site and / or the nature of the proposed development, 

those geohazards which are not discussed further within this report are deemed to have only no to 

minor effects, and hence are not a consideration for the site. 
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Table 3: Potential Geohazards Affecting the Proposed Development Safety in Design Risk Register 

Geohazard 

Existing Site Risk 

(Pre-Development) 
Initial Comments 

Future Site Risk 

(Post-Development) Geotechnical Mitigation /Engineering Control 

Summary 

Report 

Section(s) 

(If applicable) Likelihood Consequence Risk Rating Likelihood Consequence Risk Rating 

Expansive Soils 
Likely 

L4 

Moderate 

C3 

High 

12 

Preliminary Soil Classification of Highly to Extreme 

Reactive Soils (Class H to E) as per MBIE A19. 

Likely 

L4 

Insignificant 

C1 

Low 

4

Laboratory Shrink/Swell testing should be conducted 

as part of Geotechnical Completion Documentation 

following completions of site formation earthworks.   

Final Lot development will need to consider 

classification in foundation design. 

7.1 

Seismic Setting 

(Seismic Site Classification / Liquefaction 

Potential) 

Likely 

L4 

Major 

C4 

Very High 

16 

 Preliminary seismic soil classification of 

Shallow soil site (Class C) for the ground 

underlain by Waitemata Group or Northland 

Allochthon materials and Deep soil site (Class 

D) for ground underlain by Alluvium deposits. 

 Silts and sands encountered below 

groundwater level. 

Likely 

L4 

Insignificant 

C1 

Low 

4 

Potential liquefaction risk at site. 

Following appropriate testing (CPTs/DMTs) the 

seismic soil class can be confirmed for detailed 

structural design. 

7.2 

Problematic Soils 

(Compressible / Collapsible / Sensitive) 

Likely 

L4 

Moderate 

C3 

High 

12 

 Problematic soils comprising peat/organic 

material are expected to be encountered 

within the lowland alluvium.    

 Northland Allochthon know to be sensitive to 

groundwater fluctuations. 

Likely 

L4 

Minor 

C2 

Medium 

8

Problematic soils to be removed beneath building 

footprint and/or accounted for in specific design. 
7.3

Uncontrolled Fill & Other Unsuitable 

Materials 

Likely 

L4 

Moderate 

C3 

High 

12 

Uncontrolled fill and unsuitable material expected 

to be encountered (farmland). 

Rare 

L1 

Moderate 

C3 

Low 

3

Unsuitable/non-engineered fill material to be removed 

as part of the site formation works 
7.3 

Site Instability 

(Slope Instability / Soil Creep / Erosion / 

Significant Slopes) 

Likely 

L4 

Major 

C4 

Very High 

16 

 Deep-Seated Instability – Evidence of deep-

seated instability across the site (particularly 

within the Northland Allochthon slopes. 

 Shallow Instability – Shallow stability 

observed across the site, with the gully 

features and sloping ground. 

Unlikely 

L2 

Major 

C4 

Medium 

8 

 Deep ground investigation comprising machine 

borehole and cone penetration tests are to be 

carried out on site to confirm deep-seated 

movement. 

 Site specific slope stability both global and local 

will be carried out with future Specific Design to 

account for potential slope instability. 

7.4 

Boundary Effects 

(Groundwater Drawdown / Boundary 

Excavations) 

Rare 

L1 

Minor 

C2 

Very Low 

2 

Proposed excavations near boundary are no 

deeper than neighbouring sites ground level RL. 

Rare 

L1 

Minor 

C2 

Very Low 

2 

Geohazard deemed not applicable to site. 

N/A 

Coastal Assessment (ASCIE) / Tsunami 

Risk 
N/A N/A N/A 

Site not located within the Auckland Council ASCIE 

regression. 
N/A N/A N/A N/A 

Geothermal N/A N/A N/A 
Site not located in a known geothermally active 

setting. 
N/A N/A N/A N/A 

Rockfall N/A N/A N/A No cliff/rock outcrops located above or below site. N/A N/A N/A N/A 

Acid Sulphate Soils 
Unlikely 

L2 

Major 

C4 

Medium 

8

Acid sulphate soils may be present within the 

lowland alluvium deposits. 

Unlikely 

L2 

Minor 

C2 

Low 

4

Site-specific lab testing for acid sulphates to be carried 

out.   Can be accounted for in specific design. 
7.3 

Cave / Lava Tubes N/A N/A N/A Site not located within known lava flows. N/A N/A N/A Geohazard deemed not applicable to site. N/A 

Trees 
Likely 

L4 

Moderate 

C3 

High 

12

Larger vegetation to be removed as part of site 

formation earthworks. 

Unlikely 

L2 

Minor 

C2 

Low 

4

Where removed, root bulbs and surround unsuitable 

materials will need to be undercut and replaced during 

site formation works.. 

N/A 

Stormwater & Wastewater Considerations 

Stormwater 

(uncontrolled surface runoff / flooding / 

onsite disposal) 

Moderate 

L3 

Moderate 

C3 

Medium 

9 
Stormwater controls required. 

Rare 

L1 

Moderate 

L3 

Low 

3 

Stormwater to be diverted away from building 

platforms into existing public services. 
N/A 

Wastewater 

(onsite disposal) 
N/A N/A N/A

Onsite wastewater disposal has not considered.  

Wastewater to be connect to existing public 

service. 

N/A N/A N/A Geohazard deemed not applicable to site.  N/A 

Note:   Geohazard with existing site risk ratings less than 4 (Low) have not been considered further in this report unless specifically stated..
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7. GEOHAZARD ASSESSMENT AND FURTHER GEOTECHNICAL INPUT  

Our geohazard risk identification assessment, detailed in Section 6 identified several potential geotechnical 

hazards across the site that may influence the proposed development. These include expansive soils, 

unsuitable or problematic materials, elevated groundwater conditions, and site instability. 

Based on the findings of this assessment, a preliminary geohazard risk classification has been assigned to 

each Zone outlined in Section 5. The classification considers the potential presence of expansive soils, 

unsuitable or problematic materials, and both shallow and deep-seated slope instability. The resulting risk 

classifications are summarised in Table 4 below. 

Table 4:  Preliminary Geohazard Risk Classifications of Proposed Zones 

Zone 
preliminary risk 

classification 
Comment Notes 

Zone 1 Medium 

Relic scarp features and moderate to steep slopes are present. 

Further investigation and slope stability assessment will be 

required to confirm development suitability. 

Zone 2 High 

Hummocky ground, incised drainage features, and inferred 

Northland Allochthon materials indicate an elevated instability 

risk. Targeted investigation and stability assessment will be 

required. 

Zone 3 

Zone 3a Very High 

Relic scarps, hummocky ground, leaning trees, and displaced 

services indicate potential slope movement. Detailed 

investigation, modelling, and mitigation design will be required 

Zone 3b Medium to Very High 

Localised gullies and seepage features are present. Further 

investigation is required to confirm slope stability and 

groundwater conditions. 

Zone 3c Medium to High 

No evident instability was observed during the walkover; 

however, inferred Northland Allochthon materials require 

confirmation by investigation. 

Zone 4 Medium 

No evident instability was observed during the walkover; 

however, inferred Northland Allochthon materials may present 

variable ground conditions requiring confirmation. 

Zone 5 (a to d) 

Medium, localised 

Vey High (main fluvial 

channels) 

Low-lying alluvial ground may include soft, compressible, 

organic-rich, saturated, and potentially acid sulphate soils from 

near-surface level. Detailed investigation and ground treatment 

may be required. 

Note:   Classifications are preliminary only and subject to change following detail subsurface investigation. 

Areas classified as Moderate Risk comprise parts of the site that may be suitable for future development, 

provided that development-specific geotechnical investigation, analysis, and design are undertaken to 

confirm the feasibility of building platforms and access in these areas. 
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Areas classified as High Risk comprise portions of the site that are not currently considered suitable for 

development without significant geotechnical intervention. These areas generally include steeper slopes 

and locations where evidence of instability was observed during the site assessment. While development 

may still be possible in some cases, it will require detailed investigation and design, and will likely involve 

significant stabilisation or remediation measures to ensure the long-term stability of any future 

development.  An indication of the preliminary risk classification extents on site (using the colour code from 

Tables 2 to 4) is presented in Figure 28. 

Figure 28:  Preliminary Geohazard Risk Classifications of Proposed Zones on KGA Site Plan (not to scale). 

It is noted that the above risk classifications are based primarily on geomorphic observations made during 

the site walkover and interpretation of remote sensing datasets (including LiDAR-derived terrain models). 

The classifications do not account for other planning or development controls that may apply to the site. 

It is also possible that areas currently classified as High Risk could be reclassified following detailed 

geotechnical investigation and analysis, while areas currently assessed as Moderate Risk could also be 

revised should additional hazards or constraints be identified. 
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The key geohazard mitigation strategies and further geotechnical investigations required to support the 

proposed development are discussed in detail in the following sections. 

7.1 Preliminary Expansive Soil Classification 

The underlying soils on the site comprise Alluvium materials.   Experience with similar soils elsewhere 

suggests that the site soils are likely to be susceptible to seasonal shrink/swell movements as the 

ground dries out and then wets up in a cyclic manner from summer to winter.    

The New Zealand Ministry of Business, Innovation & Employment (MBIE) released an amendment to 

the New Zealand Building Code Clause B1 Structure in November 2018 (MBIE A19).   The MBIE A19 

amendment has revised the various classes that were otherwise given within AS2870 for shrink-swell 

severity (principally A, S, M, H, and E), with the revision being due to an increase in the ULS design 

criteria from 1/300-year drought period to a 1/500-year drought period. 

Based on our assessment, for the purposes of preliminary design, the site may be designated as 

Highly to Extremely Reactive (Class H to E).   Soils within this Expansive Soil Class may be 

assumed to have an SLS 500-year return design characteristic surface movement (ys) of greater than 

78mm.   It is important to note this classification is preliminary only, and based on our experience with 

recent developments in the immediate area. 

Shrink/swell laboratory testing should be conducted prior to site formation works to confirm the 

expansive nature of the soils within the building platforms.   Shrink/Swell effects may be reduced via 

subgrade replacement (with granular material), which could improve future development foundation 

requirements. 

7.2 Preliminary Seismic Hazard Assessment 

7.2.1. Seismic Subsoil Classification 

Based on our interpretation of the available field and geological information, the site has been 

preliminarily classified as Subsoil Class C (Shallow Soil Site) for areas underlain by Waitemata Group 

and Northland Allochthon materials, and Subsoil Class D (Deep Soil Site) for areas underlain by 

alluvial deposits, in accordance with NZS 1170.5:2004 Section 3.1.3.4 (seismic design). 
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This classification is preliminary only, and a site-specific subsoil classification will be required prior to 

subdivision works in accordance with the requirements of NZS 1170.5:2022. Confirmation of the final 

classification will require site-specific geotechnical investigation, including a series of Cone 

Penetration Tests (CPTs) undertaken across the site to a minimum depth of 30m, or to effective 

refusal, whichever is encountered first. 

7.2.2. Qualitative Liquefaction Potential Assessment 

Soil liquefaction occurs when cyclic loading, such as that generated during earthquakes, causes a 

loss of soil strength and stiffness due to the build-up of excess pore water pressures. Soils most 

susceptible to liquefaction typically comprise loose, saturated, uniformly graded sands and fine sands. 

Based on the mapped geology and available information, the alluvial deposits of the Tauranga Group 

present within the lowland areas of the site may be susceptible to liquefaction, depending on the 

density, composition, and groundwater conditions of the materials. In contrast, the Waitemata Group 

and Northland Allochthon materials underlying the surrounding slopes are generally considered to 

have low liquefaction susceptibility. 

Prior to subdivision works, it is recommended that a site-specific liquefaction assessment be 

undertaken to verify the liquefaction potential across the Site. This assessment will require deep 

subsurface investigations, comprising a combination of machine boreholes, cone penetration tests, 

and dilatometer tests undertaken across the proposed subdivision area. These investigations will 

provide the necessary data to undertake a quantitative liquefaction assessment in accordance with 

current geotechnical practice and relevant New Zealand design standards. 

7.3 Problematic Soils & Other Unsuitable Materials 

Based on the review of available geological information, site observations, and nearby subsurface 

investigation records, a number of potentially problematic soils and unsuitable materials may be 

encountered across the site. 

Within the alluvial lowland areas, soils associated with the Tauranga Group deposits are anticipated 

to comprise variable silts, clays and sands, with occasional organic materials and peat. These 

materials can exhibit low shear strength, high compressibility, and variable groundwater conditions, 

high acid sulphate content and may therefore be unsuitable for direct support of engineered fill or 

building foundations without treatment or removal. 
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Across the sloping areas underlain by Northland Allochthon materials, the Hukerenui Mudstone is 

known to be highly sheared and clay-rich, which can result in reduced shear strength and poor stability 

characteristics, particularly where exposed or disturbed by earthworks. 

In addition, areas of colluvial soils, slope debris, and previously disturbed ground may be present on 

the slopes, particularly below identified scarp features and within gully systems. Such materials may 

be loose, heterogeneous, and moisture sensitive, and may therefore be unsuitable for founding or fill 

support without specific treatment. 

Accordingly, a comprehensive subsurface investigation should be undertaken across the site to 

assess the nature, extent, thickness, and engineering properties of these materials. This investigation 

should include an appropriate combination of machine boreholes, test pits, cone penetration testing, 

and targeted laboratory testing to enable detailed assessment of problematic soils, groundwater 

conditions, earthworks constraints, and suitable foundation and ground improvement options for the 

proposed development. 

7.4 Qualitative Site Instability Assessment 

Based on the site walkover observations, review of available topographic and LiDAR information, and 

interpretation of geomorphological features identified across the site, several areas of potential slope 

instability have been identified. These include locations where relict landslide scarps, hummocky 

ground, and incised gully systems are present, particularly within the sloping areas underlain by 

Northland Allochthon materials. 

Evidence of creep-related ground deformation, including leaning trees and minor scarp features, was 

observed in some areas, indicating that portions of the site are subject to ongoing or historic slow 

ground movement. In addition, localised shallow failures were observed along steeply incised gully 

banks within the lowland areas where drainage channels have eroded into the surrounding soils. 

Given the scale of the proposed subdivision and the presence of these geomorphological features, a 

site-specific slope stability assessment will be required as part of future geotechnical investigations 

and detailed design. This assessment should include targeted subsurface investigations and slope 

stability modelling to better define the stability of the slopes and the suitability of proposed building 

platform locations. 
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This assessment will provide a better understanding of whether additional slope stabilisation or 

retaining measures are required to ensure the formation of safe and stable building platforms. Where 

required, mitigation measures may comprise one or a combination of the following: 

 Bulk undercut and replacement with competent engineered fill material. 

 Shear keys. 

 In-ground retaining walls. 

 Subsoil drainage to reduce groundwater pressures. 

8. DEVELOPMENT FEASIBILITY 

Based on the appraisal completed to date, the proposed subdivision is considered feasible from a 

geotechnical perspective, provided the geotechnical constraints identified in this report are 

appropriately addressed during future stages of investigation, design, and construction. 

The main constraints requiring further assessment include slope instability, variable alluvial ground 

conditions, shallow groundwater/seepage, potential acid sulphate soils, uncontrolled or disturbed fill, 

expansive soils, and potential liquefaction-related effects. 

Appropriate mitigation measures are expected to be available for these constraints and may include 

targeted earthworks treatment, removal or replacement of unsuitable soils, engineered fill 

construction, groundwater and surface water drainage control, acid sulphate soil management, slope 

stabilisation, retaining, erosion protection, specific foundation design, setbacks, and localised layout 

refinement where required. 

In our professional opinion, and based on our experience with large-scale land development projects 

involving similar geotechnical constraints, appropriate mitigation measures should be able to be 

implemented to provide safe and stable building platforms within the currently proposed development 

layout, subject to confirmation by future site-specific geotechnical investigation and detailed design. 
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9. LIMITATIONS 

This report was prepared in the context defined in Section 1 above and must not be relied upon by 

any other party other than our Client, for whom it was prepared, and the relevant Territorial Authority. 

It has been compiled with respect to the brief given to us, and must not be relied upon in any other 

context, recreated for any other purpose, or used by any person who is not our Client without first 

obtaining our written permission. 

This report has been prepared exclusively for the development outlined in the accompanying 

drawings. The conclusions are based on publicly available information and interpretations of third-

party investigational data. Should any modifications be made to the development proposal, we must 

be afforded the opportunity to review the updated plans to confirm the continued validity of this report's 

conclusions and recommendations. 
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Ittlatlw Level: mRL
CoanflnaiBE mN

roE
pcmiUNo: zazac

Caltox REPKJdhy Plat

dionc

Cottox Oil New Zealand

WELL CONSTRUCTION DETAILS

Flush takabt* wellhead
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DESCRIPTION OP STRATA

concrete

•aMCoarca

Darkbnwn CLAY. wol. firm.

c"

G«vp(a«Bli7^T r̂iilnorciav.8aw8tu,aS|U-5ia

Oray ClAY. very ftim, wcl

Gradm to light grey tv«wn OL*Y. firm, wureted.
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KtwiAKKs: smiaf • son sampling iman/a

f l /TT ZN syn

NZGD ID: 80610

NZGD ID: 80610



210 3SVd 03 1VNOID3H (JMVTOV-Oi EEEISSEBMOIHKHI:! ndZO'ZO IOOZ-VO-OZ 03M333I

UR5 New Zealand
URS M9W 2flBtond United
W-lSCoteBoHll, Potccnby, Auckbnd

D/fflng CanmcioK Pony Drilling

DrtlTVpe:
Tractor Mounted

Lodges By:
Clwcted By.
Dateaanot

PhnnoQ336Sl200
Fox OS 3*31333

PABB08

244-04

OdU Pnbhod: 21-8-04

SheeM of 1

DRILL HOLE LOG MW6
PwfedNo.:

48213-496

Rddto Levefc mRL
Cccnfinalw: mN

rot
mmltNa: fflaes

QM.|A_| p - f •.. tam'tut -FTQIvQ raiuronco.

Caltox REP Oairy Flat

Client

Caltox Oil Now Zoaland
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SAMPLING
AND

TESTING

SST370
(0.7-O.Sm)

S3T271,
SST272(Dup]

(1*-l.7m)

SSTZ73
(ar-iem)

WELL CONSTRUCTION DETAILS

Flush toaanawanneaa

V.
1

7/14 Walton Park—
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DESCRIPTION OP STRATA

CobUasianes

Ccncftdfi '
BflBscoares

Dark blown clayey SLT, MR, motot

Sravslttv CLAY with mtnflri]/3tfBla.flQft aahiral̂
Ureirrwn hydmortMn nttnir

Light b/own CLAY, coll la Drm, wot

Doconioc flvm, mofst.

and black rooUels thnughoul

EOHal325(n6Bl

i
§i

1

,
H

REUARKS: estZTO - figfl SdligjIllW llitwvdl

03HWI1 ZN syn £££15966̂ 908 Z.003/t>0/03

NZGD ID: 80610

NZGD ID: 80610



610 3DVd DO 1VNOI93H ONVTOflV-Ol EEEl9GEBMDO-WOHd

UlfS NewZeatemd
URSKMZtabndLJnUlad
1H6 Catoaa HJ4 Poraanbr. Aickbnd

DriBing Contractor Pony Drilling

Drill Type: Logged By:
Chocked By:
Daobwnetf

mnn80B33S1300
FBX OB 3531133

P Abbott

W4MM
OotoFbwho± 94-644

siwettoM

DRILL HOLE LOG SB1
PrejeetNo.:

48213-335

RetatlvaLavat mW-
Ceartlnatas: raN

me
PomilMo-

ProlodRcfotoncrt

CattBX REPJlaiiy Plat

CDont

Kaftex Oil New Zealand
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SAMPLING
AND OTHER

TESTING

S8TZ81

65T2B2
(1.6-1.&0

SST263
(2.6.2.904

GROUND
WATER

DATA AND
COMMENTS In •*fjl «5

0.0

D
EP

TH
 O
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K
» ~n
. ̂  .
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DESCRIPTION OF STRATA

Concrete

Baseeoarsa. GAP40. tlnaroravals and sand, saturated.

Grey sandy CLAY with minor flravals to Bflim. Moist,

Qartt brown silly CLAY wall «ugnt peat/hydrocarbon odour. Moist to
Uiy.
Huaoinos BiUiMbd.

Grades to Bght brown CLAY
Hufpu t̂i him«rr̂ :^^^^ î̂ ~ftTÎ Sfffe îJcirs îliTrraJi3"*
pealy GUY horizons with rootles to Smm diameter.

Dtettitit tiuinlta gfiuuUoU. al Sin

OC

OQ

'

i
i£

REMARKS; S3TZ81 - Soil a*upUny Interval

031IWH ZN syn

NZGD ID: 80610

NZGD ID: 80610



HO 33Yd 03 1VNOI939 tldZO:ZO 03AI333B

New Zealand

1S-19 comae m. Pananoy, Auaaiaia
Drttnfl contractor Heny umung

ft* msaatiaa

ion

DRILL HOLE LOG SB2

4B213-23S OaUoxREP-DolryFlat

iraccarmnmua
UiggalBy: PAihfltt

cncasaey.

TAJUU

fflRL
mN
tt£

CUttnL-

Caltsx Oil New Zealand
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TESTING
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887263
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DESCRIPTION OP STRATA

Cuiiuda

Basecoam

UgM grey sanay CLftY v»Uh miner Una gravste. diy lo rnoisl, >/gry Bmt.

Brewn to dark breu/n s% CLAY, motet, |hn
Buoomae tabretod at 1.0m bgl

Bcuoinei saturated.

EOH at* flrt hgl

rid.

1

|

REMARKS: SST264 . Sol Sampling Interval

3WJ (nnwn sn can LQQZ/W/QZ

NZGD ID: 80610

NZGD ID: 80610



LANDFILL GAS MONITORING PROBE: P 9 A *2 t> Q- S

Date Drilled: | -F£6/^UA(2^V JlOQO Location: PHASE" °(

Drilling Method: A 1ft O£(Ll//\j£, Northing: rv\

Drilledby: Easting:

WITH LOCKING LID

SAMPLE PORT

DRAIN HOLE-

CONCRETE AROUND CASING TO COVER
CEMENT-BENTONITE GROUT SEAL

CEMENT-BENTONITE
GROUT SEAL

2S pvc PROBE.
PERFORATED

GRAVEL PACK

WAU-TOS)

NOTE

ALL DIMENSIONS IN MM EXCEPT WHERE INDICATED
NOT TO SCALE

Top or R^>e:^ -I- CAS(f^6 ftL'S UiTH CAPS OFF V

NZGD ID: 81046

NZGD ID: 81046



iDrillwell Exploration NZ LTD

P9A
Standard Document SD501.0 Version: 17 March 1999

Drillwell Exploration NZ LTD
9 Rawson Way, Takanini, Auckland Daily Log Sheet (General)

ssz Log No. 30435

1 "client . "2- Project No. &.<fi f>0yc 3^
Comp Year Div

2° client Permit No. 2.3 as z

Location
street address or locality

Ior Grid ref |
Map easting

Purpose of Bore

Rig No.|

Bore Hole No.

Tender No.rP6/9^ Compressor No.
northing

I Consultant

jwork Details / /. — ' 2. -ocr> Bore Log Pq

0<.\M

o
J3? : /- v///,

» • * »

Materials Used

Cement |

Handicrete|

QuickMud|

eg Casing, Bits, PVC, Screens, Other items, etc

. ^ 1 I

IQS~
Bentonite) | | €L*$ ~. . <£MO CAPS" I i^

Pac-R| | | a<,~. c^2AJrt-ft«4.; *z*t- | ^__ '
Core Boxes | | | |

Signed

Client representative /? f-lQn.\'O& •

Drill crew (^ >4^C^ Jy>
i

Driller t îff S&&~^~
f

Kilometers Drill Rig)

Support tender)

6x6 Crane tender)

Light tender)

Equip-, transporter) ^Qr^-

Utilrty service|74 f*~

Other)

| |

1 1

1 1

Time Work hrs
i

Rig Working) ^ |

Stand-by) |

Compressor) |

DH Hammer) |

Contract Rate[ ||

Travel) \ 'ty \\

Total hrs

Start) l)^

Finish |^'/0

Total)

Accom/Meals) ^

1
Other -Specify

1
Other - Specify

NZGD ID: 81046

NZGD ID: 81046



Pneumatic Piezometer:

Date Drilled: 2.

lA/Lb

O Location: PH£S£

Drilling Method: Air2 Q/2fH//v/6i Northing: ""? fc> 7. • OQ

Drilled by: SXRlLUA/EU. 6;lPlO<e/mojv Easting: ^3 • bk

As-Built by:

NOTE:
CASING RL MEASURED WITH CAP OFF
ALL DIMENSIONS IN MM EXCEPT WHERE INDICATED
NOT TO SCALE

NZGD ID: 81046

NZGD ID: 81046



iDrillwell Exploration NZ LTD Standard Document SD501.0 Version: 17 March 1999

*M*1
ISO 9001
RegisteredDrillwell Exploration NZ LTD

9 Rawson Way, Takanini, Auckland Daily Log Sheet (General)

1 "client Wb . M -

T client Permit No.

Location jg eO U A AVO^Y. Ll Bore Hole No.|V>l£5A| Bore Size] <»v

Project No.

street address or locality

or Grid ref I I Rig No. | Tender No. | Compressor No. |
Map easting

Purpose of Bore (£

northing

Consultant
Surname

iWork Details Mot̂ L "31

r->

P1. -

o
/Jo/

-T '.

o

•L

BoreLogX>)L, (£ Q-A

o 5L T. CI .

.U •

*3 6 / / - 3 x TO
TO d -^ . --

/-/O

5- 00

Materials Used

Cement[^

Handicrete[_

QuickMud[_

Bentoniteji •

Pac-Rl

eg Casing, Bits, PVC, Screens, Other items, etc

wj
J | /AC

Core Boxes | | |

Siqned

Client representative/^ r/O^ • & <L

Drill crew £)̂ jS3.it*J //
1

Driller /t*/» ^/^^

1

Kilometers Drill Rig |

Support tender)

6x6 Crane tender

Light tender

Equip, transporter]

Utility service |2<? /<-

Other)

1 1 1

Time Work hrs Total hrs

Rig Working) ^ H I Start! P-oc? 1

Stand-by) \ H- | Finish) 5- 'b |

Compressor) f'^ | Total) IO^ |
iFmen

DH Hammer | | Accom/Meais) 2/ |

Contract Rate) || | |
. Other-Specify

Travel) ^ || | |
Other- Specify

NZGD ID: 81046

NZGD ID: 81046



Pneumatic Piezometer: W j_ b -D

Date Drilled: 2 feBfcUP* (V* <2oo<s

Drilling Method: A|R r>£JL.L/MG

Drilled by: D £ > LLWELL EX. PLO /? ATt orJ

As-Built by: Si ry^orJ (jO OAT

A

Location:

Northing:

Easting:

Ground R!

PHA^t °1
^2LvLv(o-2> ••

a8Bo63-
L: 11-

BoOroDAftV

12«v\
7( ^

-^~5"-2 nr*

CASING R.L.=
..« ';: ~ ~.~~~.:r-pfofre£n^x^£fist 'nQ^&Acf
.- .-^~— -^ .̂ =^

'/£'&

NOTE:
CASING RL MEASURED WITH CAP OFF
ALL DIMENSIONS IN MM EXCEPT WHERE INDICATED
NOT TO SCALE

NZGD ID: 81046

NZGD ID: 81046



GROUNDWATER MONITORING WELL:

Date Drilled:

Drilling

Drilled

As-Buil

Method:

3 F£6^.UA^V 5-000

^1^2 O|€|L.L//vJG

M2 5
Location:

Northing:

by: DieiLUA/tUL £ XPj,O# AT/O/vJ

It by: ^3)i^-•tOr^J CoO^f

Easting:

Ground RL:

PHAS
7

2

2.

9
L4-

e

t
M-

O

9 30U/vJDA(^V

bO • JO r^>

<b 3 - 7£~ rv^

7|- B <4-~? rv^

PYC CONTINUOUS SLOT WELL
SCREEN WITH TEFLON WRAPPED
FLUSH THREADED CONNECT ION

rvn

•So WG CR?

BOTTOM OF BOREHOLE

NOTE:
TOP OF RISER & CASING RL ARE MEASURED WITH CAPS OFF
ALL DIMENSIONS IN MM EXCEPT WHERE INDICATED
NOT TO SCALE

NZGD ID: 81046

NZGD ID: 81046



Standard Document SD501.0
M2.B
Version: 17 March 1999

Drillwell Exploration NZ LTD
9 Rawson Way, Takanini, Auckland Daily Log

KPM6>

IS09001
Refisiernl

Sheet (General^
HL
Moon
- - - - -

<r
(r̂ kVMO

)

Log No. 30437

1°client Project No.

2° client Permit No.

Location Bore Hole No.lM 5lj3| Bore Size) <T "
street address or locality

or Grid ref \ Rig tender No.| Q.'S' [Compressor No.|
Map easting northing

Purpose of Consultant

I Work Details r^ferVcA. 2c^o -' Bore Log fM

J "75" 7 3,

3) T _£_ _Q_

7 /

Materials Used

Cement)

Handicretel

QuickMudl

eg Casing, Bits, PVC, Screens, Other items, etc

123

Bentonite) V^JL/ \ |^o~ Ce.^rffC.'a^^- 1 &. '

Pac-R| | . | VJ\ f»A«-\<-> \ ' 3 '

Core Boxes) | | H>) S^WO 1 'I '

Signed

Client representative/7 /&& ' &*•

Drill crew G' XX^X«^Vk-^

Driller f/WiS S/Clfa-̂

Kilometers Drill Rig)

Support tender)

6x6 Crane tender)

Light tender)

Equip, transporter)

Utility service)"??/^

Other)

1 1 1

1 1 1

1 1 1

Time Work hrs

Rig Working) ^^ |

Stand-by) |

Compressor) ~^-2_ |

DH Hammer) |

Contract Rate) ||

Travel) ^ \

Total hrs

Startp.oO |

Finish) 5- (5 \

Total) lO'if |
rfmen

Accom/Meals) ^ [

1 1
Other -Specify

1 1
Other -Specify

NZGD ID: 81046

NZGD ID: 81046



. • •• w*,
Drillwell Exploration NZ LTD Standard Document SD501.0 Version: 17 March 1999

Drillwell Exploration NZ LTD IS09001 V2i W_ V" . ... O n A ^ Q«qp«red ]g ^^ --. Log No. o U 4 J 0

9 Rawson Way, Takanini, Auckland Daily Log Sheet (General)

1°client kJ 1 \̂ „ 1O . 2,

2° client

Project No.QF<1clC& ^> £ Day l̂ -o
Comp Year Div . #

Permit No. Date ̂ f A &o
day mth yr

Location C.eOO«Q .̂ J^-A*JO-ClAsl Bore Hole No. Bore Size
street address or locality

orGridref) I | Rig No. |^ 2. Tender No. H?̂ /2.< I Compressor No. [^
Map easting northing

Purpose of Bore (2'2o^>v-,o -.~/>o<--» I Consultant
First Surname

| Work Details î LGi ~^<3S> - -S>&i£ ~?~ 1 3"

r3rt<^Ac O->«v_r«v_ -̂UA «2««S

d Ar><e*o -T«toiU*e:

IOX^CD s^oJ-oc. T^vuke-*. '.

/V-H /£-€» j^j^^ vsm^* ̂ ** O^O ̂ •""'"N y^&*^ ̂ 10̂ ^

/^•Pfcs^. iUe r̂.{̂ i

>o^o ^x', A-Ttc^ <S^tt^

^-^frk 33 ,̂ -T^ .̂<- S^A^civ^r

T<^ Otov^-, VJ-^-w rcte^—

"IrLa^^^poAjbtoe-.

/̂ -=.̂ ua ^lA--*- < 3 - i S ~ 'O-^O

»

Materials Used eg Casing, Bits, PVC, Screens

Cement) • |

Bore Log

, Other items, etc

Handicrete) | | |

QuickMudl | |

Bentonite) | |

Pac-R| | | |

Core Boxes | | | |Core Boxes I I I |

Signed

Client representative

Drill crew £• /•fî fZf^^*' — '

Driller /'H^^&$1

Kilometers Drill Rig)

Support tender)

6x6 Crane tender)

Light tender)

Equip, transporter) fjO A-

Utility service \~74}«-~

Other)

1

Time Work hrs

Rig Working) >L< |

Stand-by) |

Compressor) |

DH Hammer) |

Contract Rate) ||

Travel) 1 V/i.. ||

1 1

Total hrs

Finish \IO-?0\

Total) 3i |
d men

Accom/Meals | |

1 1
Other -Specify

1 I
Other - Specify

NZGD ID: 81046

NZGD ID: 81046



DRILLWELL EXPLORATION N.Z. LTD.
DRILLING CONTRACTORS

DAILY LOG SHEET

20213

P.O. BOX 360 MANUREWA

Client: .̂.-.. 1̂ ..., : ±±S>«vS^ Date:

(L.O. .Go;*; Q.S_.7..<9!.. lia^s^ssr. — Q..S Day:

Engineers: Rig No.:

Location: S^.A^r—.^rr^:.^.^. ....f..rr̂ ?...Sr.̂ ...v Tender Truck No.: ."2L.

•A«

NZGD ID: 81816

NZGD ID: 81816



DRILLWELL EXPLORATION N.Z. LTD.
DRILLING CONTRACTORS

20214
DAILY LOG SHEET

P.O. BOX 360 MANUREWA

Client: .V .̂...-. [<~. : /feb=>.«5,..s>.--» : ;.. Date: !.??..—...̂ ~.,

Day: .T .̂

Engineers: Rig No.: I.

Location: £?..L«r.̂ .ia.r̂ :̂ .4*: (ŝ ..s».~d «?&^5%ider Truck No.: ~£rr.3.

Size and Purpose of Bore: ......... /.<?<2*a.<*>.

Details and Bore Hole No.: /
>(

-c/V** <*~

13-5—

fi l^/

t|p.. 3-2-3 -

«» -̂o-̂ 37-3 —

/7yA^ st^Vi

4f-4e-
-*>

NZGD ID: 81816

NZGD ID: 81816



DRILLWELL EXPLORATION N.Z. LTD.
DRILLING CONTRACTORS

20215
DAILY LOG SHEET

P.O. BOX 360 MANUREWA

^•fc Cllont- Vy>J> ft- />*-o o, «a~ —

i
1

Engineers*

Location* ci-A e ~ l»— 0 <i I'T .VrMi?..'± f̂

! Size and Purpose of Bore: . ../QS> . ~- > .̂*±*̂ ..._. V=> Sr
— _ c :-=—

> ^V l̂f ftntalta *inH ROTA Hol@ No * i * _-*-rfi2ffl.̂ !̂» ^SeB-L....

£7^M — ̂  ^<C/^<^C^

^^ "̂5 '̂ v'O'i I ^^ • ̂ ^^^* C* +^^4i •j'^^^'^^^i

g^<0uu^ ^_..̂ ». l̂ s^LL-,
M^ 1 Cb t . - * ? - " ! ^ l̂ ~*̂ » "^l "^ C~r-|— P^ O*<ltt-̂

P "^^ ;"2: k'^^^^
'; f^Jf -' o^4

i 37^4^^ AM.^«

-r-^^U^ ^-^^
^ ̂ ^^A. -̂Ur

• •
' .

i

Date: '' ~ ~^~^^

Day: .̂..\:..̂ .̂ .̂ -̂  ..„

Rig No : } S"

Tender Truck No.: /

^ ^ K ft]D
^SMf̂
m^f &<* so ĵ u Ai/j-vtw.

' t--" ( !5 / /€-*—• t JL r̂*- / ^ ̂ i ^ *—
i /. >y7T .̂ .̂  .rn •

' ^ * i" -5 * / c — •« x. r>< J? -S^^ -^ •* *
' * '^

J

<f 00 <? l^l* f*BCio .

jr IS- ^ )^^ J l<**^^.

751° Of ̂ Xirlire i ̂ G Crvpdi

•C<-i-~4- (7>~<^5 T^ f'x

,̂ /7^!C% t,"̂  ^E
v

^ v^ i- ST-^c>^_

SIAO-CS^ /eQ^ Sufa^rv^lc.

S€X"VT'«M'A T° W"2- U- V— fî KaA4v& e v~ P'D*2-
J . ^ J VT '

NZGD ID: 81816

NZGD ID: 81816



DRILLWELL EXPLORATION N.Z. LTD.
DRILLING CONTRACTORS

DAILY LOG SHEET

20216

P.O. BOX 360 MANUREWA

Client: V- . ̂  . ̂  s..s= Date: y <? _ z, - S ̂

Dav A*? o-^eVCa —

Engineers: .. Rig No.: /...S1. ..

Location- ^ Ve.~|p-c»e>/<: 1?̂ .̂ Tender Truck No.: *• S

Size and Purpose of Bore: .../fflSft fes-..-:. *~£*£. ±5***^ fl,O JW^
^^^ 6£^^
wBrk Details and Bore Hole No * ' .. •..(t̂ --̂ .-S.-̂ -̂-l\

.. / i/\- / _ ^f^f
V^J ,x}t-«»XV«J"-> f <-fi l^l •**-&. .

/•Oo-^-^B-^ ' ^— G-̂ ,

O^^^>^ ^^ ^1-̂ U n^^
T ^7' \)
^ol̂ C*-^ s-.,/̂  ^"vo

T""\ J"1' ' "

Cĵ i-̂ -«-_J--y ch—e> *- — J srQ./?.

0- £ i=>c» ,̂

<^s^~-/7^J^ v-v7 , » — .^14-7
(f l-r- X

,!

' -;

i

UJ t̂oJ^L^
cjiS^-

NZGD ID: 81816

NZGD ID: 81816



NZGD ID: 124551

NZGD ID: 124551



NZGD ID: 124551

NZGD ID: 124551



NZGD ID: 124552

NZGD ID: 124552



Geotechnical Engineering Appraisal K260094-1b 
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ATTACHMENT D 

Site Walkover Photos (23-02-2026) 
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PC120 Landslide Hazard Risk Assessment
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GEOTECHNICAL ASSESSMENT LETTER 

LANDSLIDE HAZARD RISK ASSESSMENT - PLAN CHANGE PC120 - KAHIKATEA FLAT 

ROAD & HORSESHOE BUSH ROAD, PINE VALLEY 

1. INTRODUCTION 

At the request of Tuakiri Property Limited, KGA Geotechnical Group Limited (KGA) has undertaken 

a preliminary landslide hazard assessment for the proposed residential subdivision of the existing 

properties located along Kahikatea Flat Road and Horseshoe Bush Road, Pine Valley. This 

assessment has been carried out in accordance with Appendix 24 of Chapter E36 of the Auckland 

Unitary Plan – Plan Change 120 (PC120) and complies with the requirements of E36.6.A1 and E36.9 

(i.e. be prepared by a suitably qualified geotechnical professional). 

This assessment is preliminary and has been undertaken prior to detailed site-specific investigation 

and earthworks design. It relies primarily on desktop review of available information, including 

geological mapping, LiDAR-derived terrain models, historic aerial imagery, and reconnaissance site 

observations by a senior engineering geologist. The assessment considers the post-development 

condition of the site, assuming that appropriate earthworks, mitigation measures, and remediation 

works will be implemented during construction where required. 
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This assessment has been prepared solely for use in support of the Auckland Council “Fast-Track” 

consenting process. It should be noted that the risk levels identified within this report may be subject 

to change following detailed subsurface investigation, geotechnical analysis, and slope stability 

assessment. KGA should therefore be provided the opportunity to review and update this 

assessment once detailed development layouts, earthworks designs, and geotechnical investigation 

data become available. 

2. BACKGROUND INFORMATION 

This letter should be read in conjunction with our Geotechnical Appraisal Report (GAR), Reference 

No. K260094-1b, dated 29 May 2026.   We recommend that the reader be familiar with the contents 

of this report, as the information contained therein is pertinent to the assumptions, presented in this 

letter.   

3. SITE DESCRIPTION 

The proposed subdivision development comprises the entirety of 10 existing properties located 

within the Pine Valley area, legally described as follows: 

 61 Kahikatea Flat Road  Lot 1 DP 354161 4.65Ha 

 77 Kahikatea Flat Road  Lot 7 DP 65688 4.24Ha 

 24 Horseshoe Bush Road  Lot 1 DP 62568 4.06Ha 

 42 Horseshoe Bush Road  Lot 3 DP 466485 1.00Ha 

 46 Horseshoe Bush Road  Lot 2 DP 466485 1.00Ha 

 48 Horseshoe Bush Road  Lot 2 DP 623127  16.48Ha 

 82 Horseshoe Bush Road  Lot 2 DP 130668 7.54Ha 

 100 Horseshoe Bush Road Lot 2 DP 105762 16.25Ha 

 (unnumbered) Horseshoe Bush Road Lot 1 DP 130668 15.91Ha 

 (Unnumbered) Horseshoe Bush Road Lot 3 DP 130668 6.75Ha 

Together, these parcels comprise a total plan area of approximately 77.88Ha and are collectively 

referred to herein as “the site.” 
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Overall, the site is irregular in plan shape and is bounded to the north, west, and east by existing 

rural properties, comprising a mixture of lifestyle blocks and farmland. The site is bounded by 

Kahikatea Flat Road to the northeast and Horseshoe Bush Road to the south. At present, each of 

the existing Lots that comprise the Site is accessed via its legally established road frontage. In 

addition, the property at 48 Horseshoe Bush Road also benefits from a panhandle accessway 

connecting to Kahikatea Flat Road at the northeast corner of the site. 

The regional topography of the site is controlled by two prominent ridgeline features, one terminating 

in the northwest corner of the site and the other forming the southern boundary of the site, both 

trending generally west to east. Ground levels generally fall from these elevated features toward the 

central portion of the site, which comprises low lying, near-level to gently sloping terrain associated 

with ancient flood terrace deposits, gently falling toward the east to northeast.   A series of incised 

gully features traverse the lowland areas, generally draining from the southwest and west toward the 

northeast and east.  

Figure 1:   Snippet from KGA Site Plan showing proposed subdivision development extent, existing 

property boundaries and site cover (not to scale). 
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4. RISK ASSESSMENT 

The risk assessment for this site has been carried out in general accordance with Appendix 24 of 

the PC120 documentation, “Landslide Hazard Risk Assessment Methodology”, dated 3 November 

2025.   This process includes a four-stage approach to quantify the risk and to determine Activity 

Status in accordance with Table E36.4.1B of the Auckland Unitary Plan (AUP); PC120 modifications.  

The four-stage approach includes the following: 

 Stage 1:   Desktop study including a review of landslide susceptibility maps and mapped 

landslides. 

 Stage 2:   Determination of risk assessment methodology and development of engineering 

geological models. 

 Stage 3:   Determination of risk class for selected landslides by semi quantitative and qualitative 

methods. 

 Stage 4:   Use of the risk assessment to determine activity status. 

The quantitative assessment addresses the potential annual risk to loss of life.   Its basis is to 

determine an annual risk of low of life. 

4.1 Stage 1 – Desktop Stuy - Landslide Susceptibility Maps 

The Auckland Council GeoMaps (AC GeoMaps) database includes landslide susceptibility maps for 

both “small-scale shallow landslide” and “large scale landslides”.   This mapping is based on 

Technical Report TR2025/7 entitled “Auckland Region Landslide Susceptibility Assessment”, dated 

May 2025.   The basis of this document is a regional study carried out by WSP entitled “Auckland 

Landslide Susceptibility Study Technical Reprot 2025”, dated February 2025. 

The technical document states the following regarding the susceptibility and the use for detailed 

analysis: 

 “This is a susceptibility dataset and does not describe hazard or risk”. 

 “This is a regional-level assessment and is not intended to site-specific use without further, more 

detailed assessment”. 
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We have assessed the AC GeoMaps portal to check for mapped susceptibility for both shallow and 

deep-seated landslides.  The mapping indicates that land within the Site is classified as “Very Low” 

to “Low” susceptibility for large-scale landslides, and “Very Low” to “Very High” susceptibility for 

shallow landslides (refer to Figures 2 and 3).   Cells classified as “High” to “Very High” susceptibility 

to shallow landslides are also mapped within approximately 150 m upslope of the Site to the west 

and north of portions of the Site. 

2   3

Figures 2 and 3:   Large scale (Figure 2) and small-scale shallow (Figure 3) Landslide Susceptibility Maps, 

sourced from Auckland Council GeoMaps (Not to scale). 

4.2 Stage 2 – Ground Model, Landslide Type and Landuse Activity 

 Ground Model 

As discussed in Section 2, KGA has undertaken a preliminary geotechnical assessment comprising 

a detailed desktop review and reconnaissance site walkover. Based on interpretation of the observed 

site topography and geomorphology, together with available subsurface information from nearby 

sites, and drawing on our experience in the area, we consider that the regional geological mapping 

(Figure 4) provides a reasonable preliminary representation of the underlying ground conditions 

across the Site. 

We have utilised this information as part of our landslide risk assessment. However, it is noted that 

this preliminary ground model will be refined following site-specific subsurface investigations and 

detailed geotechnical assessment. 
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Figure 4: Excerpt from the GNS New Zealand Geology Web Map (not to scale).    

 Landslide Types 

Appendix 24 requires consideration of three landslide event types, representing ‘High Likelihood’, 

‘Medium Likelihood’, and ‘Maximum Credible’ scenarios. Our assessment of landslide mechanisms 

generally follows the guidance presented in Cruden & Varnes (1996). Based on the site observations 

and available background information, the following landslide mechanisms have been considered as 

part of this risk-based assessment. 
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 Medium Likelihood – Shallow Translational Land Movement (rapid, wet earth slide):   

Shallow translational failures were observed on-site, particularly within gentle to moderately 

sloping areas underlain by Northland Allochthon materials and along the incised gully slopes 

within the lowland alluvial deposits. These failures are typically shallow and associated with 

saturated near-surface soils and erosion of gully banks. Following development, shallow failures 

may still occur locally along the remaining gully features that are intended to remain within 

permanent riparian corridors.

 High Likelihood – Shallow Creep (very slow, moist soil slide):    

Evidence of soil creep was observed across parts of the Site, particularly downslope of larger 

relic landslip scarps and on moderately sloping terrain. Indicators included hummocky ground 

surfaces, leaning vegetation, and displaced infrastructure. Following development, slow creep 

movement may still occur due to the inherent slope geometry of the Site and the presence of 

subsoil materials susceptible to shrink–swell behaviour.

 Maximum Credible – Deep-Seated Movement (slow, moist earth slide):    

Two areas of larger scarp features were observed within the northwest (Waitemata Group) and 

southwest (Northland Allochthon) portions of the Site. These features indicate that larger-scale 

historical slope failures have occurred within these areas.   As part of the proposed development, 

it is assumed that these areas will be subject to detailed geotechnical investigation and 

assessment, and that appropriate mitigation and stabilisation measures will be incorporated into 

the site formation and earthworks design where required.

 Landuse Activity & Stage 3 Method Requirements 

To determine the appropriate method for the quantitative landslide risk assessment, reference has 

been made to Table 1 of PC120 Appendix 24. This table specifies the required assessment 

methodology based on the land use activity and the applicable landslide susceptibility class.  For the 

proposed land use activity of “Subdivision”, the required assessment methodology is Method 2, 

reflecting the presence of areas classified as Very High Susceptibility to shallow landslides. 

In accordance with PC120 Appendix 24, a Method 2 assessment is required to include the following: 

 A semi-quantitative risk assessment covering a broad range of potential impacts. This approach 

is equivalent to Method 1. Where a Method 1 assessment has already been completed, the 

results of that assessment may be adopted without revision. 
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 A quantitative risk assessment addressing individual risk to life. 

Accordingly, this assessment includes both a semi-quantitative risk assessment (Method 1), 

addressing a range of potential impacts including human safety, societal consequences, and building 

damage, and a quantitative risk assessment (Method 2) to determine the Annual Individual Fatality 

Risk (AIFR). 

It is noted that this assessment is preliminary only and remains subject to revision following site-

specific subsurface investigation, geotechnical assessment, and slope stability analysis. 

4.3 Semi-Quantitative Risk Assessment (Method 1) 

The semi-quantitative risk assessment has been carried out in accordance with PC120 Appendix 24, 

Tables 3 to 6, to evaluate the likelihood and consequence of the three relevant landslide mechanisms 

identified for the site (refer to Section 4.2.1). 

The Method 1 assessment is intended to provide an initial classification of risk before proceeding to 

the quantitative (Method 2) evaluation required under the PC120 framework. 

 Likelihood Assessment 

The likelihood ratings have been inferred from our interpretation of desktop information, site walkover 

observations, and professional experience, consistent with the likelihood definitions provided in 

Table 3 of Appendix 24. Based on the site-specific evidence available, the following likelihood 

classifications have been adopted: 

 Shallow Translational Land Movement – Likely:    

Shallow translational movements are considered Likely (approximately 1 in 100 years). Shallow 

failures were observed during our site walkover, particularly along incised gully slopes. Following 

development, shallow failures may still occur within the riparian corridors associated with the 

retained drainage features. Provided appropriate slope stability and erosion control measures 

are implemented during site formation works, this type of failure is unlikely to occur within the 

developed areas of the site, including roads and finished residential lots. 
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 Shallow Creep – Likely:   

Shallow soil creep is assessed as Likely (approximately 1 in 100 years). Evidence of creep was 

observed across portions of the Site during the walkover, including hummocky ground and 

leaning vegetation. Creep is expected to continue at a slow rate due to the existing slope 

gradients and the presence of underlying materials that may be sensitive to seasonal shrink–

swell behaviour. 

 Deep-Seated Movement – Unlikely:    

Deep-seated movement is assessed as Unlikely (approximately 1 in 10,000 years). Although 

relict deep-seated landslide features were identified on the site, reactivation of these mapped 

features is not anticipated within the design life of the proposed development, assuming that 

appropriate stability measures are incorporated into the site formation and earthworks design. 

 Consequence Assessment 

Consequences have been assessed in accordance with Table 4 of Appendix 24, considering both 

Human Safety and Buildings Accommodating Sensitive Activities.   For conservatism, the higher of 

the two consequence categories has been adopted for each landslide mechanism.  

 Shallow Translational Land Movement – Minor:

Any potential movement is expected to be small-scale, affecting slope margins rather than 

Roadways and Lots, with limited damage requiring reinstatement. 

 Shallow soil creep — Insignificant to Minor:    

Post-earthworks, creep is not expected to impact structures. Any deformation, if it were to occur, 

would be minor and readily repairable.

 Deep-seated instability — Major (structural), Minor to Medium (human safety): 

Although deep-seated instability is assessed as “Unlikely,” the worst-case structural 

consequence is conservatively assigned as “Major” due to the hypothetical extent of deformation 

if such an event were to occur. Human safety consequences remain lower, reflecting the unlikely 

nature of rapid or catastrophic failure in this geological setting. 
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 Risk Classification 

Based on the above assessed likelihood and consequence, we have utilised Table 6 from PC120, 

to assess the risk.    Translational movement is circled red, creep movement circled blue and deep-

seated movement circled purple for visual purposes.  

Figure 5: Annotated Risk Classification Table taken from PC120; Appendix 24 

Based on Figure 5, the development site should be considered “tolerable”, with respect to building. 

We point out that if the consequence for the “deep-seated” landslide assumes “Human Safety” 

(Medium to Minor) instead of the required “Building” impact, the risk would be classified as 

acceptable.   

4.4 Quantitative Risk Assessment (Method 2) 

 General 

Method 2 requires calculation of the Annual Individual Fatality Risk (AIFR) for each relevant landslide 

mechanism. The assessment follows the PC120 Appendix 24 risk equation and uses probability 

components informed by site-specific modelling, investigation data, and representative values from 

AGS (2007c) for vulnerability and occupancy.   The Method 2 analysis focuses on actual risk to future 

development. 
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Accordingly, the probabilities used in Method 2 reflect the likelihood of a landslide hazard resulting 

in death, not the natural slope below. 

The AIFR is calculated using: 

𝑅𝐿𝑜𝐿 = 𝑃(𝐻) × 𝑃(𝑆:𝐻) × 𝑃(𝑇: 𝑆) × 𝑉(𝐷: 𝑇)

Where: 

 P(H) = annual probability of the landslide occurring 

 P(S:H) = conditional probability of the slide impacting the dwelling 

 P(T:S) = probability of a person being present (Consistent with residential use), 0.7 has been 

adopted 

 V(D:T) = vulnerability of an exposed person given the impact. 

 AIFR Calculations 

Table 1: Shallow Translational Movement AIFR Calculations 

Parameter Value Justification 

P(H) 0.01 
Shallow slips may occur on steep natural slopes during adverse conditions (consistent 

with “Likely”). 

P(S:H) 0.02 

Geometry and setbacks mean only ~2% chance of affecting a building platform. Although 

“Likely” in natural unmitigated slopes, such failures are not expected to reach building 

platforms, which are positioned upslope on stable ground or behind retaining structures. 

P(T:S) 0.7 Residential occupancy. 

V(D:T) 0.01 Slip expected to cause local ground deformation, not structural collapse. 

Total 𝑹𝑳𝒐𝑳 = 𝟎.𝟎𝟏 × 𝟎.𝟎𝟐 × 𝟎.𝟕 × 𝟎.𝟎𝟏 = 𝟏.𝟒 × 𝟏𝟎−𝟔
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Table 2: Shallow Soil Creep AIFR Calculations 

Parameter Value Justification 

P(H) 0.01 Low annual probability consistent with “Likely”, based on the fact that earthworks and 

retaining will address creep. 

P(S:H) 0.02 Creep is “Possible” in natural slopes but unlikely to affect future dwellings, especially 

where platforms are level or designed to account for shallow surface movement (lateral 

creep) 

P(T:S) 0.7 Residential occupancy. 

V(D:T) 0.001 Creep causes distortion, not collapse; occupants can exit safely. 

Total 𝑹𝑳𝒐𝑳 = 𝟎.𝟎𝟏 × 𝟎.𝟎𝟐 × 𝟎.𝟕 × 𝟎.𝟎𝟏 = 𝟏.𝟒 × 𝟏𝟎−𝟕

Table 3: Deep-Seated Instability AIFR Calculations

Parameter Value Justification 

P(H) 0.0001 “Deep-seated failure is assessed as Unlikely. 

P(S:H) 0.25 
Deep movement, if it occurred, would be broad and slow, with very low likelihood of 

impacting ridge-crest lots, given proposed setbacks. 

P(T:S) 0.7 Residential occupancy. 

V(D:T) 0.2 
If a deep failure occurred, structural damage possible, but rapid catastrophic collapse 

unlikely in this geology. 

Total 𝑹𝑳𝒐𝑳 = 𝟎.𝟎𝟎𝟎𝟏 × 𝟎.𝟐𝟓 × 𝟎.𝟕 × 𝟎.𝟐 = 𝟑.𝟓 × 𝟏𝟎−𝟔

 Total Annual Individual Fatality Risk (AIFR) 

𝑅𝑇𝑜𝑡𝑎𝑙 = 1.4 × 10−6 + 1.4 × 10−7 + 3.5 × 10−6

𝑹𝑻𝒐𝒕𝒂𝒍 ≈ 𝟓. 𝟎𝟒 × 𝟏𝟎−𝟔

Using Figure 5, contained in PC120; Appendix 24, this results in an overall “Medium” risk and a 

resultant “Tolerable” classification (development land yet to be urbanised). 
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5. ACTIVITY STATUS 

We consider that the quantitative (Method 2) analysis is the most appropriate for use in determining 

the activity status for the development. This is compliant with PC120; Appendix 24 “Stage 4”, which 

states, “Where multiple risk assessment methods are applied, results from Method 2 shall take 

precedence over those from Method 1”. 

We have made reference to relevant activity type in Tables E36.4.1B and E36.4.1C of Unitary Plan 

E36 as detailed below. The assessment carried out within this letter complies with E36.6.A1 

Standard (risk assessment carried out by a geotechnical professional).    

It is also important to note that the following Activity Status is for the assumed ‘post-development’ of 

the site. 

Table 4: Relevant Activities from Tables E36.4.1B and E36.4.1C of Unitary Plan E36 

E36.4.1B Activity Table  Activity Status* 

A122 

New structures and buildings and external additions and alterations to existing 

structures and buildings (as existing at 03/11/25) with a gross floor area more than 

20m2 associated with activities potential sensitive to natural hazards in medium 

(tolerable) and high (significant) landslide hazard risk areas that comply with 

Standard E36.6.A1. 

Controlled 

A124 

New structures and buildings and external additions and alterations to existing 

structures and buildings (as existing at 03/11/25) with a gross floor area more than 

20m2 associated with activities sensitive to natural hazards in landslide hazard 

risk areas that comply with Standard E36.6.A1. 

Restricted 

Discretionary 

A133 
All other infrastructure in landslide susceptibility assessment areas not otherwise 

provided for. 

Restricted 

Discretionary 

* = The landslide risk assessment in respect to AFIR is considered to be ‘Tolerable’ 

6. LIMITATIONS 

This letter was prepared in the context defined in Section 1 must not be relied upon by any other 

party other than that for whom it was prepared and the relevant Territorial Authority. It has been 

compiled with respect to the brief given to us and must not be relied upon in any other context or 

recreated for any other purpose.   Conclusions and risk assessments contained in this letter report 

are based on our knowledge of the local geology and our experience in landslide failure types and 

should not be construed as a guarantee.    The result of this assessment is for use in planning only.  
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