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Orchard Grove - Infrastructure Technical Memorandum for Referral [E] 

December 2025 

 

Introduction 
Orchard Grove (‘the site’) is of irregular shape, is approximately 72 hectares, and is situated within the Waikato 

District directly adjoining the territorial boundary of Hamilton City to the south as shown in Figure 1. 

 

 

Figure 1: Site Locality Plan 

 

The site consists of five parcels held in four Records of Title as identified in the Planning Memorandum prepared 

by Barker & Associates. The site can be accessed by Reynolds Road to the north, Resolution Drive to the east, Kay 

Road to the south, and Osborne Road to the west. Kay Road lies within the shared jurisdiction of Waikato District 

and Hamilton City Councils. 

Address Lot Description Area (Ha) 

115 Kay Road, Flagstaff Lot 15 DP 327052 50.52 

- Lot 2 DP 537963 4.56 

40C Reynolds Road, Horsham Downs Lot 3 DP 353756 1.32 

40B Reynolds Road, Horsham Downs Lot 2 DP 353756 1.44 

78 Osborne Road, Horsham Downs Lot 4 DP 440812 10.94 

66 Reynolds Road Lot 2 DP 356758 3.14 

 Total Area (Ha) 71.92 

Table 1: Lot Description Table 

 

   

   

 Memorandum 
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Purpose of this Report 

The Orchard Grove proposal is for a staged and comprehensively designed residential development, including 

subdivision, earthworks and land use. The proposal includes a new subdivision to create residential lots, a small 

neighbourhood centre, open space and recreation areas, roading and walking and cycling facilities, three waters 

infrastructure, and all associated site and civil works. 

 

Approval is required under the Resource Management Act 1991 from Waikato District Council and Waikato 

Regional Council and Wildlife Act 1953. 

 

This report will form part of the fast-track application. The purpose of this report is to provide the developer an 

initial assessment of infrastructure servicing that supports the intended for redeveloping the land. 

 

The design and layout plan (Figure 2: Concept Development Plan prepared by Barker & Associates) has been 

developed through ongoing consultation and collaboration with the developer. 

 

Figure 2: Concept Development Plan 

 

Residential Precinct 
The 72-hectare residential community is underpinned by a series of design principles, which focus on creating a 

well-connected, legible and diverse community on the edge of Hamilton. The proposed ten-stage development 

is framed around a central greenway which runs from the eastern Resolution Drive boundary to western Osborne 

Road boundary. 
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Intersecting this is a proposed collector road connection linking the existing Kay Road residential dwellings with 

Reynolds Road. The wider residential precinct will be serviced by the proposed commercial area with green 

spaces as well as the greenway providing common areas for the community. 

 

This transport network, supported by local roads, pedestrian and cycle connections, enables a legible grid 

structure in the residential area. A range of housing typologies and densities are proposed to meet the growing 

and changing needs of the housing market to ensure there are options for future residents.  

 

The commercial node located in the heart of the development includes several amenities and services to support 

the site and wider community. The commercial node comprises an area of 0.55 hectares, half to be constructed 

in stage 3 and the other half in stage 8. 

 

Staging 
Orchard Grove Development staging will include ten separate stages. The staging yields are summarised in the 

table below: 

 

Stage Lots Area (Ha) 

Residential/Greenway Stage 1 94 9.62 

Residential/Greenway Stage 2 88 8.46 

Residential/Commercial Stage 3 51 7.98 

Rual/Greenway Stage 4 2 4.37 

Residential Stage 5 113 7.76 

Residential Stage 6 105 7.71 

Residential Stage 7 90 7.34 

Residential/Commercial Stage 8 110 7.55 

Residential Stage 9 94 7.064 

Residential Stage 10 59 3.9 

 

Table 2: Staging Table 

 

Earthworks 
Earthworks are required to create building platforms, roading networks, accessways, infrastructure, stormwater 

network devices, and drainage construction. The extent of earthworks will vary considerably depending on 

demand and yield driving design considerations such as developable lots, transport corridors, and protection 

and mitigation from flooding and overland flow. 

 

A geotechnical desktop review for the proposed development of Orchard Grove area was undertaken by CMW 

Geosciences (CMW) in June 2025 (refer to Appendix B for the GWE report). 
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Figure 3: Existing Data Location Plan 

 

Site Geology 
Site geology identified in the report shows the approximate distribution of prevailing landforms and geologies for 

the local area. The published geological maps for the area generally align with the geology encountered onsite 

as comprised of interbedded sand, silt and gravel from the Hinuera formation. Further geotechnical site 

investigations will be required to determine the overall ground conditions. 

 

Historical photographs show that the site has been used for agriculture.  Published geological maps for the area 

depict the regional geology as undifferentiated Walton subgroup alluvium, comprising pumiceous sands and silt 

with thin peat beds. This is overlain by late pleistocene river deposits of the Hinuera formation and subgroup. 

The Piako subgroup comprising of locally derived gravel, silt and peat while the Hinuera formation is made up of 

pumice cross bedded sand and silt with interbedded peat. This is illustrated in Figure 4. 
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Figure 4: Existing Prevailing Landforms Plan 

 

A preliminary earthworks assessment has been undertaken for the proposed development. The proposed design 

terrain was developed, based on the latest design requirements for roading and stormwater within the RITS 

guidelines. An earthworks balance was achieved, and it is summarized in Table 3, noting all volumes are solid 

measure and no bulking/compaction factors were applied. 

 

Earthworks Volumes 

Total Cut = 409,541m³ 

Total Fill = 395,935m³ 

Balance (Cut) = 13,605m³ 

Table 3: Earthworks Volumes 

 

Stormwater 
A preliminary stormwater strategy for the site is to set out the best practice framework for stormwater 

management. The stormwater is currently managed by the existing farm drains and culverts to convey the surface 

runoff through the site. 

 

Refer to Appendix A for the stormwater layout drawing C400 and Appendix D for the stormwater calculations. 

 

The existing stormwater infrastructure within the site is limited to farm/roadside drains discharging into tributary 

land drain (Asset ID 74644). The development of Orchard Grove will be supported by a proposed new greenway 

which will supersede the existing tributary land drain, this new greenway will discharge to the same primary land 

drain as the previous tributary drain approximately 50m further downstream. 

 

A new public stormwater network will be created to service the site and control stormwater flows.  The proposed 

stormwater network will include reticulation via stormwater ponds designed to mitigate flows up to a 10-year 

ARI event. The stormwater ponds will provide for stormwater water quality treatment for primary and secondary 

flows.  

The future private networks would be developed by the developers. The stormwater infrastructure will need to 

comply with the conditions for resource consent and engineering approval before being vested with Hamilton 
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City Council (HCC). Where possible, the stormwater network will be designed and constructed within the roading 

corridors.  

 

Key stormwater management principles that are applicable for this site can be derived from the WRC Technical 

Report 2020/07, as follows: 

• Provision of stormwater quality treatment. 

• Limit peak flow from post development to 80% of pre-development level. 

• Any secondary flow paths be design to disposal of stormwater runoff up to 100 years rainfall events. 

• Active management of stormwater devices to maintain flood carrying capacity. 

• Secondary overland flow path needs to be considered during the design of the developments. 

These principles will guide stormwater management for this site and align with regional regulations and 

requirements. 

 

Stormwater Management 
The site has been divided into five catchment areas of approximately 15Ha, two on the south side of the proposed 

greenway and three on the northern side of the greenway. Each catchment area will discharge to a new 

designated stormwater pond located on each side of the greenway. Catchment area sizes have been summarized 

in Table 4. 

 

Catchment Catchment Area (Ha) 
Minimum Pond Volume Required 

(m³) 

A 15.78 7677.37 

B 14.93 7717.54 

C 14.96 7471.50 

D 14.90 7647.24 

E 15.38 7592.01 

 

Table 4: Stormwater Catchment Areas 

 

Stormwater ponds will be designed in accordance with the Waikato Regional Infrastructure Technical 

Specifications (RITS), other relevant standards including TR20-06 Waikato Stormwater Runoff Modelling 

Guideline (TR20-06), and TR20-07 Waikato Stormwater Management Guideline (TR20-07). Furthermore, the 

proposed stormwater ponds will also combine within the pond’s stormwater treatment bio retention (water 

quality treatment), which protects the quality of the discharge from the proposed urbanised areas. This will be 

designed with planting established post construction allowing treatment of the stormwater but also allows 

habitats to be formed for ecology. 

 

Greenway Precinct 
The multi-functional greenway will flow from east to west along the entire project site and therefore capturing 

all runoff from rainfall events. This corridor interconnects infrastructure, ecological wellbeing, connectivity and 

amenity to support a place-based identity. A number of uses are proposed along this corridor to encourage future 
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residents to interact with the greenway, such as sheltered rest areas for relaxation and socialisation, active mode 

pathways, and play areas.  

 

The proposed greenway is sized to accommodate the 100-year ARI stormwater event flows, less the 10-year ARI 

event flows. The greenway will provide the stormwater attenuation prior to discharging back into the primary 

land drain.  

 

To provide for future maintenance of the greenway a 3.5m wide maintenance track will be constructed along the 

northern side of the greenway. The maintenance track will also provide a shared access track for pedestrians and 

cyclists. The greenway will have widened sections to provide some additional flood storage and to enhance the 

aesthetics of the greenway. The typical greenway sections are shown below.  

 

 

Figure 5: Greenway Cross Section 

 

Wastewater 
Maven have undertaken a desktop study to identify the most suitable option for wastewater disposal for the 

Orchard Grove block. Reticulated, decentralised, and at source solutions have been considered. The site is in a 

rural location and there is limited existing gravity reticulation within the vicinity of the site to service the proposed 

development. A staged approach in developing the proposed infrastructure will likely be adopted, with a 

preference to connect into the existing wastewater infrastructure where possible. Refer to Appendix A for the 

concept of wastewater layout option drawings. 

 

Existing Public Wastewater Infrastructure 

Hamilton has one centralised wastewater treatment plant in Pukete that currently treats the wastewater for the 

entire city. The HCC will be spending $56 million to upgrade the existing plant to provide additional capacity and 

upgrade the secondary treatment process at the plant. The upgrade works to the existing plant started in 2018 

and were due to be completed by the end of 2024. The upgraded plant will provide for the quality, capacity, and 

security of Hamilton’s wastewater treatment plant for the next 30 years. 
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Figure 6: Pukete Wastewater Treatment Plant (Google Map) 

 

An existing 1050mmØ wastewater manhole is located at the intersection of Hare Puke Drive and Miharo Crescent 

(asset ID WWG14035) at a depth of approximately 2.26m with a FGL of RL = 30.00m (HCC GIS), refer to Figure 7. 

This manhole is connected to a 150mmØ uPVC main that falls towards the south and connects to the 225mmØ 

trunk main that runs east to west on Borman Road and terminates at the HCC pumpstation on the southern side 

of Borman Road, approximately 200m to the west of the Borman Road/Hara Puke Drive roundabout, refer to 

Figure 9. 

 

Figure 7: HCC Hare Puke Drive Wastewater Network (HCC GIS) 

 

An existing 1050mmØ wastewater manhole is located at the intersection of Borman Road and Kay Road (asset ID 

WWG13063) at a depth of approximately 3.4m with a FGL of RL = 29.87m (HCC GIS), refer to Figure 8. This 

manhole is connected to a 150mmØ uPVC main that falls towards the southeast, connects to the 225mmØ trunk 

main that runs west to east on Borman Road, and terminates at the HCC pumpstation on the southern side of 

Borman Road, approximately 200m to the west of the Borman Road/Hara Puke Drive roundabout, refer to Figure 

9. 
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Figure 8: HCC Kay Road Wastewater Network (HCC GIS) 

 

 

Figure 9: HCC Borman Road Wastewater Pumpstation (HCC GIS) 

 

Wastewater Reticulation 
The site topography is generally flat, and the site would be predominantly serviced by gravity mains that would 

drain to a pump station located centrally within the development. A second pump station will transfer 

wastewater through the site from stage 7 to the main central pump station. 

 

We have noted that all feasible connection points to the site will discharge to the wastewater pump station 

located on Borman Road. HCC will need to identify available capacity of the existing pumpstation for a final design 

to be completed. Discharging waste from the proposed pump station on site could be staged to discharge in off-

peak times depending on availability. We have calculated the volume of additional flows forecasted by the 72ha 

development as 8.911 Liters per second at PWWF, refer Table 5 below. 
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Table 5: Wastewater Catchment Areas 

 

Wastewater Catchments and Management Options 

Option A 
Orchard Grove has been divided into three catchment areas; south of Greenway (Catchment A), northwest 

(Catchment C), and northeast (Catchment B). The first proposed pump station will be located within Catchment 

A with the second pump to be located within Catchment C. 

 

Catchment A and B will directly discharge into the proposed pump station located in Catchment A via a gravity 

network. 

 

We have proposed two possible discharge locations for Catchment C due to the site being so flat that a gravity 

network over the entire development cannot be installed at a reasonable depth.  

The first option would be to pump wastewater back into Catchment B and discharge via the proposed gravity 

network to the Catchment A pump station (Appendix A-Drawing C132A).  

 

Option B 
The second option would be to extend the public network on Kay drive towards Osborne Road and have a second 

connection point to the public network (Appendix A-Drawing C132B).  

 

The proposed wastewater gravity reticulation network within Catchment A & B, to be gravity feed into the new 

wastewater pump station within Catchment A, will then be discharged through a new rising main and discharge 

to the existing public network at manhole Unit ID WWG14035 - Hare Puke Drive.  



Maven Waikato Ltd 

407001 – Orchard Grove 

 

11 

 

Catchment C will also discharge to Unit ID WWG14035 - Hare Puke Drive via Catchment B and A or directly to  

Unit ID WWG13063 - Key Road. 

 

Option C 
Only if the Council confirms there is no capacity in the existing line, we will pursue an alternative option of 

decentralised treatment. 

 

Recognising the issues and constraints around traditional centralised solutions identified above, Maven have 

considered “at source” and “decentralised” wastewater treatment solutions as a final solution if a suitable 

discharge point to the existing network is unachievable. 

 

At source wastewater treatment solutions are being considered, but discounted, as treatment devices will 

significantly reduce the available yield that can be achieved due to the need for large lot sizes to provide for 

sufficient secondary treatment area, rendering development in the area unfeasible. 

 

Decentralised treatment would provide a long-term solution for the Gordon Litt Farm. 

 

Recent advances in onsite wastewater treatment plant technology have enabled package plants to be 

implemented to land development projects elsewhere in New Zealand. (A case study is presented in Appendix 

C.) The benefits of doing so would avoid capacity constraints on existing infrastructure and enable early release 

of developable areas. Whilst treated liquid waste is “clean” and can be discharged to a stream environment, 

consideration would need to be given to the effects of such discharge into the environment for water quality. 

Other considerations such as ongoing running and maintenance costs, ownership and operation requirements, 

etc will also need to be considered. 

 

The treated greywater would discharge to the ground prior to entering an artificial wetland. The treated sludge 

would then be carted offsite using a honey sucker truck and then sent to a nearby approved landfill or worm farm 

for offsite disposal. 

Figure 10: Wastewater Treatment Plant Process 

 

Water supply 
Maven have undertaken a desktop study to identify the most suitable option for potable water for the Orchard 

Grove block area. Reticulated and decentralised solutions have been considered. Refer to Appendix A for the 

proposed water layout drawing.  

 

Existing Public Infrastructure 

Hamilton has one centralised water treatment plant located at 1A Waiora Terrace, Fitzroy, Hamilton that 

currently treats the water from the Waikato River that provides water supply for Hamilton city. 



Maven Waikato Ltd 

407001 – Orchard Grove 

 

12 

 

 

 

Figure 11: HCC Water Treatment Plant 

 

The nearest water reservoir to the Orchard Grove block is the Rototuna water reservoir (asset ID 

WSUROTOTUNA). The reservoir is located at 77 Ennion Rise, approximately 500m to the east of the proposed 

development. 

 

Figure 12: Rototuna Water Reservoir 

 

Two 600mm Bulk mains run along the eastern side of Resolution drive passing through the Ennion Rise, 

Resolution Drive intersection.   

 

An existing HCC 250mmØ uPVC trunk main runs along the southern side of Kay Road from Resolution Drive to 

the southwest for approximately 270m, before continuing southwest to Borman Road. An existing HCC 50mmØ 

uPVC rider main continues along the southern side for the remainder of Kay Road to the intersection of Kay Road 

and Borman Road. 

 

An existing HCC 250mmØ trunk main runs along the northern side of Borman Road, terminating at the 

intersection with Kay Road. An existing HCC 150mmØ water main runs along the western side of Hare Puke Drive, 

terminating at the intersection with Kay Road, (note comment below). 

 

600mmØ Trunk main 
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While not shown on GIS, it appears that either a 150mm or 250mm bulk main may also run along the southern 

side of Kay Road. It has been excluded from the desktop study; however additional investigation is recommended. 

 

 

Figure 13: Kay Road Trunk Main (HCC GIS) 

 

 

Figure 14: Hare Puke Drive Water Main (HCC GIS) 

 

250mmØ Trunk main 

150mmØ Watermain 
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Figure 15: Borman Road Trunk Main (HCC GIS) 

 

An existing WDC 100mmØ PVC-M water main runs along the northern side of Kay Road, between Oaktree Lane 

and Avian Place, before transitioning into a 150mmØ PVC-M watermain between Avian Place and Osborne Road, 

continuing along the eastern side of Osborne Road before transitioning into a 200mmØ PVC-M watermain, and 

heading east through the existing farm paddocks (approximately 300m to the south of the Reynolds Road 

intersection). 

 

An existing WDC 63mmØOD MDPE rider main runs from Kay Road, along the western side of Oaktree Lane to the 

end. 

 

Figure 16: WDC Water Supply Network (COLAB GIS) 

 

Proposed Water Supply  

Service the entire development from the public network. Initially looking to extend the existing 250mm trunk 

main from the intersection located on Key Road into the site to service the stages it can support. 

 

Next construct a new 450OD HDPE portable water bulk main off one of the 600 DI bulk mains near the intersection 

of Resolution Drive and Ennion Rise. The new 450OD HDPE bulk main will follow Kay Road through to the main 

entrance of Orchard Grove, it will follow the spine road and will terminate at the intersection of the spine road 

and Reynolds Road. (Refer Appendix A Drawing C133)  

250mmØ Trunk main 

 

100mmØ 

Watermain 

 

200mmØ 

Watermain 

 

150mmØ 

Watermains 



Maven Waikato Ltd 

407001 – Orchard Grove 

 

15 

 

 

 

Figure 17: WDC Water Supply Network Calculations 

 

If council believe these is insufficient supply to service the proposed subdivision we would look to connect into 

the existing network where possible as covered above. If there are areas identified that will not be able to be 

serviced by the existing water infrastructure, then water bores would be considered. 

 

We would recommend GA to investigate possibility of the central and southern catchment water bores to supply 

the required water needs. Existing bores could pump the raw ground water to a centralised water treatment for 

water treatment. The treated water could then be pumped to the new southern water reservoir for servicing the 

southern catchment. For the northern water bore it would not pass through any water treatment, and the raw 

water would only provide raw water supply to the industrial areas and firefighting supply. 
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APPENDIX A – Maven Overview Plans 
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1.0 INTRODUCTION 

1.1 Scope 

CMW Geosciences (CMW) was engaged by Gordon Litt Farms Ltd to carry out a geotechnical desktop 
assessment of a site located at Kay Road, Horsham Downs, to support a fast-track referral application for a 
proposed residential subdivision.  

The scope of work and associated terms and conditions of our engagement were detailed in our services 
proposal letter referenced HAM2025-0055AA, Rev 0 dated 20 May 2025. 

This report has been prepared to summarise expected ground conditions and provided preliminary 
recommendations for possible geohazards, foundation and site-specific geotechnical testing.  

2.0 SITE DESCRIPTION 

2.1 Site Location 

The proposed development (Orchard Grove) is located on Kay Road, Hamilton, as shown in Figure 1.  The site 
comprises an area of approximately 69ha and is currently used for agricultural and horticultural purposes.  

The site is bordered by Osborne Road to the west, Reynolds Road to the north, Resolution Drive to the east, 
and Kay Road and residential/lifestyle blocks to the south.   

Figure 1: Site Location Plan (Source: Google Earth Pro). 

2.2 Landform 

The landform is predominantly flat in the central part of the site from the eastern boundary to the north-
western corner. Two moderately steep hills are present at the site.  One is along Kay Road, which has a  gradient 
of up to 1v:2h sloping to the southeast and one at Renyolds Road with a  gradient of up to 1v:5.5h sloping to 

N 

SITE LOCATION 
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the northeast. Existing ground levels ranging from RL44m in the southern corner along Kay Road to RL26m in 
the gully along the western boundary.  

A shallow gully system runs along near western boundary and flows via a culvert beneath Osborne Road. The 
gully system feeds into the Waikato River, approximately 1.5km west of the proposed subdivision. Farm drains 
that run through the site also connect to this gully system.  

2.3 Proposed Development 

The Orchard Grove development is a proposed residential development as shown in Figure 2. The development 
includes residential lots, a neighbourhood centre, recreational areas, roading and walking and cycling facilities, 
and associated three waters infrastructure.  

 

Figure 2: Orchard Grove Masterplan (Source: Barker & Associates). 

 

3.0 CONCEPTUAL GROUND MODEL 

3.1 Geology 

Published geological maps1 for the area depict the regional geology as undifferentiated Walton Subgroup 
alluvium comprising pumiceous sands and silt with thin peat beds. This is overlain by late Pleistocene River 
deposits of the Hinuera Formation and Piako Subgroup. The Piako Subgroup made up of locally derived gravel, 

 
1 GNS Geological Map 1:250,000 scale Geological Map No 4 ‘Waikato’. SW Edbrooke et al.  
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silt and peat while the Hinuera Formation is made up of pumice cross bedded sand and silt with interbedded 
peat. This is illustrated in Figure 3 below.  

Figure 3: Regional Geology (GNS Geology Map)1. 

3.2 Nearby Geotechnical Data 

A review of nearby geotechnical logs from the New Zealand Geotechnical Database (NZGD) confirms the 
geology present in the published geological maps. Relevant plans and engineering logs are presented in 
Appendix A.  

Several bores are also in or near the site. Eight of these bores have a recorded lithology which have also been 
attached to Appendix A. 

The ground conditions presented in geotechnical data logged by others, can be generalised according to the 
following units in Table 1. Topsoil had not been recorded in the NZGD logs or the bore logs.  

Table 1: Summary of Strata Encountered in Publicly Available Logs. 

Unit Depth to Base of Unit (m) Assessed 
Thickness (m) 

 
Min Max 

Firm to Stiff SILT with interbedded Organic Silt (Piako Subgoup)* >1.8 - 

Medium Dense to Dense SAND with interbedded SILT (Hinuera 
Formation) 

6.5 9 9 

Stiff to Very Stiff CLAY (Hamilton Ash) 1.2 16.5 7 

Soft to Firm Clayey SILT (Puketoka Formation) 3.1 3.9 0.5 

Dense to Very Dense SAND (Walton Subgroup)* >20 - 

Notes: *Base of units not encountered in limited available investigation logs.  

Hinuera Formation 

Piako Subgroup 

Walton Subgroup 

N 

Site 
Boundary 
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3.3 Laboratory Test Results 

Laboratory testing was conducted in January 2015 along the Hamilton section of the Waikato Expressway. 
Results234 of the laboratory tests provided in Appendix B are summarised in Table 2. 

Table 2: Laboratory Testing from TP_77263. 

Test Location Depth (m bgl) Sand 
(%) 

Fines 
(%) 

LL 

(%) 

PL 

(%) 

PI 

(%) 

MC 

(%) 

OMC 

(%) 

MMDD 

(t/m2) 

 

TP_77263 1.6 – 4.5 25 75 49 34 15 75.7 37 1.24 

Note: Gravel, sand and fines percentages are by weight, LL = liquid limit, PL = plasticity limit, PI = plasticity index, MC = 
Natural Moisture Content, OMC = Optimum Moisture Content, MMDD = Modified Maximum Dry Density  

3.4 Groundwater 

Nearby NZGD data have logged groundwater between 1.7m below ground level (bgl) to 5.5m bgl. Google 
Street view shows water in the gully on the other side of Osborne Road which had been captured in February 
2025.  

4.0 DESKTOP FINDINGS 

4.1 Historical Photos 

Historical photographs dating back to 1941 have been reviewed and are attached in Appendix C. The 
historical photographs show that the site has been used for agriculture. In 1963 the orchard had been 
established in the northwestern corner of the site. In 1979, earthworks along the future Resolution Drive road 
alignment had begun along the eastern boundary. In an image from 2022 an area of rubbish can be seen in 
part of the Orchard behind 40B Reynolds Road.  

4.2 Regional Hazards 

A review of the Waikato Regional Council Natural Hazards Portal5 was undertaken.  

The Hazard Portal addresses potential flooding, coastal hazards, volcanic and seismic hazards.  

No river flooding risk had been identified, but the site is part of the Waikato Central Drainage Scheme and has 
a Waikato Regional Council drain to remove water after a rainfall event. This demonstrates that the site is 
potentially prone to flooding after a heavy rainfall event.  

The nearest active volcanoes are Rotorua and Mayor Island, both of which are approximately 100km away 
and are currently at alert level 0. Hazard Maps have been presented in Appendix D.  

 
2 Opus International Consultants Ltd. (2015). Plasticity Index for Soils Test Report, Lab Ref No: 15/803/006a. Hamilton.  
3 Opus International Consultants Ltd. (2015). Particle Size Analysis (Wet Sieve Method) Test Report, Lab Ref No: 15/803/006. Hamilton. 
4 Opus International Consultants Ltd. (2015). Dry Density/Water Content Relationship Standard Compaction, Lab Ref No: 15/803/006. Hamilton. 
5 Waikato Regional Council. Waikato Regional Hazards Portal. 
https://waikatoregion.maps.arcgis.com/apps/MapSeries/index.html?appid=f2b48398f93146e8a5cf0aa3fddce92c  
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4.3 Fault Rupture 

This site is not considered to be at risk of fault rupture on the basis that there are no mapped active faults in 
the area. The GNS Active Fault Database6 Indicates the nearest active fault is the Kerepehi Fault which is 
approximately 50km to the east of the site and has a recurrence interval of 2,000 to 3,500 years.  

4.4 Liquefaction and Lateral Spread 

Liquefaction occurs in loose saturated cohesionless soils that are subject to cyclic shear loading during an 
earthquake.  This process leads to pore pressure build-up, soil grains moving into suspension and temporary 
loss of strength causing vertical and lateral ground deformation. A liquefaction hazard map from the Waikato 
Regional Council is presented in Appendix D. The majority of the site is classed as undetermined, and the hills 
are classed as unlikely. 

Based on our local knowledge, the Hinuera Formation and Piako Subgroup deposits are susceptible to 
liquefaction when below the groundwater table. Free-field liquefaction induced settlement may be significant 
during a ULS seismic event. The magnitude of liquefaction induced settlement is likely to vary across the site 
and differential settlement should be anticipated, should there be a large seismic event.  

Following the onset of liquefaction, liquefied soils will behave as a very weak undrained material, which can 
give rise to lateral spreading where a free face is present within the vicinity of the site or where proposed cut 
or fill batters are proposed over or within the zone of influence of liquefied soils. The Waikato Regional Council 
drain/gully and the existing farm drains present as a free face where the risk of lateral spreading must be 
considered. Lateral spreading will also need to be considered when constructing stormwater basins, as this will 
create a free face.  

The extent and magnitude if lateral spread that may occur during liquefaction is dependent of the groundwater 
levels present beneath the site and the depth of liquefiable soils. These will need to be assessed once a site 
investigation has taken place.  

4.5 Cyclic Softening 

While not liquefiable due to their high plasticity, the fine-grained soils in the Walton Subgroup may be 
susceptible to some strength loss, during a ULS seismic event. On account of the typically high shear strengths 
of these soils this is often not a significant geotechnical issue for land development projects. 

4.6 Slope Stability 

Based on the site topography, it is considered that the site is not generally considered to be at risk of slope 
instability. Slumping or subsidence has not been observed in the historical photographs, partially around the 
gully and hill slopes. A site walkover by experienced engineering geologist will be required to confirm slope 
stability conditions. 

The inclusion of high or steep slopes for swales or cuts will need an assessment of slope stability as part of the 
design process.   

4.7 Load Induced Settlement 

Given the site geology is predominantly alluvial deposits, there may be localised zones of soft and 
compressible soils. This is particularly likely within the Piako Subgroup soils. In these instances, significant 
primary consolidation and long-term secondary creep settlements may occur as a response to the placement 

 
6 GNS NZ Active Fault Database https://data.gns.cri.nz/af/  
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of fill and building loads. Site specific geotechnical investigations will need to be carried out to better 
characterise the soils across the site. 

Future reporting will provide advice concerning frequency of site observations during construction to ensure 
soft areas are appropriately managed.  

4.8 Earthworks 

Hamilton Ash clays are generally suitable for reuse as engineered fill with moisture conditioning during 
normal summer conditions. However, the Puketoka Formation and Hinuera Formation silts can be sensitive 
and may lose strength with they are disturbed and allowed to get wet.  

Soft or organic soils near the ground surface may be encountered during excavation particularly within the 
Piako Subgroup soils.  

Geotechnical site investigation a future reporting will provide advice on how to treat soft soils.  This may 
include removal and replacement or  ground improvement methods, such as preloading. 

Groundwater may be encountered at shallow depth on the low-lying areas. Future reporting may consider 
underfill subsoil drains or granular drainage blanket layers as mitigation measures.  

4.9 Preliminary Foundation Options 

Depending on the magnitude of liquefaction induced settlement, engineered foundation solutions may be 
required. This may include foundation options such as TC2 or TC3 type raft foundations. Deep pile 
foundations may also be required for larger loads expected in commercial buildings.  

Settlement magnitudes can be estimated once the required geotechnical investigation data is available and 
the earthworks design and building loads are known. Depending on the nature of the proposed development 
and the finished ground levels, ground improvement of some kind may be required to manage static load 
induced settlement.  

Ground improvement options that could be considered include undercut and reworking of soft ground (static 
settlement only); temporary surcharge fills (static settlement only), deep soil mixing and/or vibro-stone 
columns (liquefaction and static settlement).  Confirmation of options would require detailed geotechnical 
investigation and design. 

5.0 FURTHER WORK 
Based on the assessment presented in this report, there are no unusual features or geotechnical constraints 
observed for this site that would prevent urban develop from proceeding. We have identified the following 
additional scope of work that is considered necessary to further assess the risk profile for the scheme and to 
support a substantive consent application. This additional scope of work is typical for urban development of 
this scale, and includes the following: 

• Geotechnical investigation to inform ground model development, detailed geohazard assessment, 
selection of geotechnical design parameters, and design and construction recommendations.   

• Geotechnical analysis and reporting, suitable to support future project stages including resource 
consent application, detailed design, and building consent applications (if any). 

• Design of ground improvement if necessary to mitigate load or liquefaction induced settlement, or 
lateral spread. 

• Geotechnical completion reporting of subdivision earthworks. 
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6.0 CLOSURE 
This report has been prepared for use by Gordon Litt Farms Ltd in relation to the proposed Orchard Grove 
development at Kay Road, Horsham Downs project in accordance with the scope, proposed uses and 
limitations described in the report. Should you have further questions relating to the use of your report please 
do not hesitate to contact us.  

Where a party other than Gordon Litt Farms Ltd seeks to rely upon or otherwise use this report, the consent 
of CMW should be sought prior to any such use. CMW can then advise whether the report and its contents 
are suitable for the intended use by the other party. 
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USING YOUR CMW GEOTECHNICAL REPORT 

Geotechnical reporting relies on interpretation of facts and collected information using experience, professional judgement, and 
opinion. As such it generally has a level of uncertainty attached to it, which is often far less exact than other engineering design 
disciplines. The notes below provide general advice on what can be reasonably expected from your report and the inherent limitations 
of a geotechnical report.  

Preparation of your report 

Your geotechnical report has been written for your use on your project. The contents of your report may not meet the needs of others 
who may have different objectives or requirements. The report has been prepared using generally accepted Geotechnical Engineering 
and Engineering Geology practices and procedures. The opinions and conclusions reached in your report are made in accordance with 
these accepted principles. Specific items of geotechnical or geological importance are highlighted in the report. 

In producing your report, we have relied on the information which is referenced or summarised in the report. If further information 
becomes available or the nature of your project changes, then the findings in this report may no longer be appropriate. In such cases 
the report must be reviewed, and any necessary changes must be made by us.  

Your geotechnical report is based on your project’s requirements 

Your geotechnical report has been developed based on your specific project requirements and only applies to the site in this report. 
Project requirements could include the type of works being undertaken; project locality, size and configuration; the location of any 
structures on or around the site; the presence of underground utilities; proposed design methodology; the duration or design life of 
the works; and construction method and/or sequencing.    

The information or advice in your geotechnical report should not be applied to any other project given the intrinsic differences 
between different projects and site locations. Similarly geotechnical information, data and conclusions from other sites and projects 
may not be relevant or appropriate for your project. 

Interpretation of geotechnical data 

Site investigations identify subsurface conditions at discrete locations. Additional geotechnical information (e.g. literature and external 
data source review, laboratory testing etc) are interpreted by Geologists or Engineers to provide an opinion about a site specific 
ground models, their likely impact on the proposed development and recommended actions. Actual conditions may differ from those 
inferred to exist due to the variability of geological environments. The actual interface between materials may be far more gradual or 
abrupt than assumed based on the facts obtained. Nothing can be done to change the actual site conditions which exist, but steps can 
be taken to reduce the impact of unexpected conditions. Interpretation of factual data can be influenced by design and/or 
construction methods. Where these methods change review of the interpretation in the report may be required.   

Subsurface conditions can change 

Subsurface conditions are created by natural processes and then can be altered anthropically or over time. For example, groundwater 
levels can vary with time or activities adjacent to your site, fill may be placed on a site, or the consistency of near surface conditions 
might be susceptible to seasonal changes. The report is based on conditions which existed at the time of investigation. It is important 
to confirm whether conditions may have changed, particularly when large periods of time have elapsed since the investigations were 
performed. 

Interpretation and use by other design professionals 

Costly problems can occur when other design professionals develop their plans based on misinterpretations of a geotechnical report. 
To help avoid misinterpretations, it is important to retain the assistance of CMW to work with other project design professionals who 
are affected by the contents of your report. CMW staff can explain the report implications to design professionals and then review 
design plans and specifications to see that they have correctly incorporated the findings of this report. 

Your report's recommendations require confirmation during construction 

Your report is based on site conditions as revealed through selective point sampling. Engineering judgement is then applied to assess 
how indicative of actual conditions throughout an area the point sampling might be. Any assumptions made cannot be substantiated 
until construction is complete.  For this reason, you should retain geotechnical services throughout the construction stage, to identify 
variances from previous assumption, conduct additional tests if required and recommend solutions to problems encountered on site.  

A Geotechnical Engineer, who is fully familiar with the site and the background information, can assess whether the report's 
recommendations remain valid and whether changes should be considered as the project develops.  An unfamiliar party using this 
report increases the risk that the report will be misinterpreted. 

Environmental matters are not covered 

Unless specifically discussed in your report environmental matters are not covered by a CMW Geotechnical Report. Environmental 
matters might include the level of contaminants present of the site covered by this report, potential uses or treatment of 
contaminated materials or the disposal of contaminated materials. These matters can be complex and are often governed by specific 
legislation.   

The personnel, equipment, and techniques used to perform an environmental study can differ significantly from those used in this 
report. For that reason, our report does not provide environmental recommendations. Unanticipated subsurface environmental 
problems can have large consequences for your site. If you have not obtained your own environmental information about the project 
site, ask your CMW contact about how to find environmental risk-management guidance. 

 



 

             
 

 

 

 

 

  

APPENDIX A  
NZGD and Bore Logs 



CLIENT:

PROJECT:

TITLE:

DRAWN:

SCALE:

PROJECT:

DATE:

REVISION:

DRAWING:CHECKED:

SHEET:

LEGEND:

KAY ROAD,
HORSHAM DOWNS

EXISTING DATA LOCATION PLAN

PM
HAM2025-0055

KL

0

13/06/2025

01

NTS

A3

NOTES:

1. PROPOSED SITE BOUNDARY OUTLINE SHOWN INDICATIVELY.
2. BASE PLAN COURTESY OF LINZ.
3. TEST LOCATIONS AND BOUNDARY SHOWN INDICATIVELY ONLY.

WRC BORE LOCATIONS

NZGD TEST PIT (TP) LOCATION

GORDON LITT FARMS LTD
SITE BOUNDARY

NZGD CONE PENTROMETER (CPT) LOCATION

SCP_140596

SCP_140595

SCP_142464

SCP_140593
SCP_140592

TP_77419

TP_77418

TP_77417

TP_77416

TP_77263

TP_77264

SCP_73321

SCP_73322

72_6998

72_6465

69_775

72_12208

69_827

69_1500

69_828

72_661

72_10734

69_826 69_1588
72_8159

69_161

72_5001

69_1282

WALTON SUBGROUP

HINUERA FORMATION
PIAKO SUBGROUP

TP_77415



Test according ASTM D5778-12 & ISO 22476-1:2012

G.L.:

Predrill:

W.L.: Date:

Cone no.:

Project no.:

CPT no.:

0.00 m  Predrilled

-2.00 m 24/02/20200.00 m  MSL

C10CFIIP.C18488
2-68000.00_HA5601

01 1/6

Project:
Location:
Position: 1797511, 5823968 NZTM

40B Reynolds Rd
Hamilton ( 19-0959 )

 u2

           cm²
           cm²
 150
 10

1.
47

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

<-
 D

ep
th

 in
 m

 to
 re

fe
re

nc
e 

le
ve

l

0 2 4 6 8 10

Cone resistance (qc) in MPa

21.44 ->
25.25 ->
25.8 ->
27.1 ->
26.26 ->
24.04 ->
19.19 ->
20 ->
16.85 ->
18.86 ->
19.7 ->

Target Depth

EOH - Dipped - GWL @ 2.0m

0 0.1 0.2 0.3 0.4 0.5

Sleeve f riction (fs) in MPa

Target Depth

EOH - Dipped - GWL @ 2.0m

-0.2 0 0.2 0.4 0.6 0.8

Dynamic pore pressure (u2) in MPa

Target Depth

EOH - Dipped - GWL @ 2.0m



Test according ASTM D5778-12 & ISO 22476-1:2012

G.L.:

Predrill:

W.L.: Date:

Cone no.:

Project no.:

CPT no.:

0.00 m  Predrilled

-2.00 m 24/02/20200.00 m  MSL

C10CFIIP.C18488
2-68000.00_HA5601

01 2/6

Project:
Location:
Position: 1797511, 5823968 NZTM

40B Reynolds Rd
Hamilton ( 19-0959 )

 u2

           cm²
           cm²
 150
 10

1.
47

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

<-
 D

ep
th

 in
 m

 to
 re

fe
re

nc
e 

le
ve

l

0 2 4 6 8 10

Corrected cone resistance (qt) in MPa

21.435 ->
25.231 ->
25.785 ->
27.091 ->
26.247 ->
24.034 ->
19.185 ->
19.992 ->
16.846 ->
18.875 ->
19.692 ->

Target Depth

EOH - Dipped - GWL @ 2.0m

0 2 4 6 8 10

Friction ratio (Rf ) in %

Target Depth

EOH - Dipped - GWL @ 2.0m

-0.2 0 0.2 0.4 0.6 0.8

Excess pore pressure (du) in MPa

Target Depth

EOH - Dipped - GWL @ 2.0m



Test according ASTM D5778-12 & ISO 22476-1:2012

G.L.:

Predrill:

W.L.: Date:

Cone no.:

Project no.:

CPT no.:

0.00 m  Predrilled

-2.00 m 24/02/20200.00 m  MSL

C10CFIIP.C18488
2-68000.00_HA5601

01 3/6

Project:
Location:
Position: 1797511, 5823968 NZTM

40B Reynolds Rd
Hamilton ( 19-0959 )

 u2

           cm²
           cm²
 150
 10

1.
47

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

<-
 D

ep
th

 in
 m

 to
 re

fe
re

nc
e 

le
ve

l

0 200 400 600 800 1000

qnorm [Qt]

Target Depth

EOH - Dipped - GWL @ 2.0m

0 2 4 6 8 10

Normalised f riction ratio (fnorm) in %

Target Depth

EOH - Dipped - GWL @ 2.0m

-0.1 0 0.1 0.2 0.3 0.4

Pore pressure ratio (Bq)

0.8 ->
0.746 ->
0.748 ->
0.819 ->
0.864 ->
0.843 ->
0.81 ->
0.814 ->
0.811 ->
0.856 ->
0.836 ->
0.77 ->

0.709 ->

0.818 ->

Target Depth

EOH - Dipped - GWL @ 2.0m



Test according ASTM D5778-12 & ISO 22476-1:2012

G.L.:

Predrill:

W.L.: Date:

Cone no.:

Project no.:

CPT no.:

0.00 m  Predrilled

-2.00 m 24/02/20200.00 m  MSL

C10CFIIP.C18488
2-68000.00_HA5601

01 4/6

Project:
Location:
Position: 1797511, 5823968 NZTM

40B Reynolds Rd
Hamilton ( 19-0959 )

 u2

           cm²
           cm²
 150
 10

1.
47

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

<-
 D

ep
th

 in
 m

 to
 re

fe
re

nc
e 

le
ve

l
Soil Classification (using Fr)

(0)

(7)

(6)

(6)

(5)
(5)

(3)

(6)

(5)
(3)

(3)

(4)

(4)

(1)

(4)

(3)

(3)

(6)

(6)

(6)

Soil Classification (using Bq)

(0)
(7)

(6)

(5)
(6)

(3)

(6)

(3)

(3)

(3)

(3)

(3)

(3)

(6)

(0) Not defined
(1) Sensitive, fine grained
(2) Organic soils-peats
(3) Clays-clay to silty clay
(4) Clayey silt to silty clay
(5) Sand mixtures
(6) Sands
(7) Gravelly sand to sand
(8) Very stiff sand to clayey sand
(9) Very stiff fine grained



Test according ASTM D5778-12 & ISO 22476-1:2012

G.L.:

Predrill:

W.L.: Date:

Cone no.:

Project no.:

CPT no.:

0.00 m  Predrilled

-2.00 m 24/02/20200.00 m  MSL

C10CFIIP.C18488
2-68000.00_HA5601

01 5/6

Project:
Location:
Position: 1797511, 5823968 NZTM

40B Reynolds Rd
Hamilton ( 19-0959 )

 u2

           cm²
           cm²
 150
 10

1.
47

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

<-
 D

ep
th

 in
 m

 to
 re

fe
re

nc
e 

le
ve

l

0 20 40 60 80 100

DR in %

Target Depth

EOH - Dipped - GWL @ 2.0m

0 10 20 30 40 50

Internal friction angle in degrees

Target Depth

EOH - Dipped - GWL @ 2.0m

0 10 20 30 40 50

Equivalent SPT N60 Value

Target Depth

EOH - Dipped - GWL @ 2.0m



Test according ASTM D5778-12 & ISO 22476-1:2012

G.L.:

Predrill:

W.L.: Date:

Cone no.:

Project no.:

CPT no.:

0.00 m  Predrilled

-2.00 m 24/02/20200.00 m  MSL

C10CFIIP.C18488
2-68000.00_HA5601

01 6/6

Project:
Location:
Position: 1797511, 5823968 NZTM

40B Reynolds Rd
Hamilton ( 19-0959 )

 u2

           cm²
           cm²
 150
 10

1.
47

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

<-
 D

ep
th

 in
 m

 to
 re

fe
re

nc
e 

le
ve

l

0 1 2 3 4 5

Soil behaviour type index (Ic)

7 6 5 4 3 2

Target Depth

EOH - Dipped - GWL @ 2.0m

0 50 100 150 200 250

Su(min) in kPa

Target Depth

EOH - Dipped - GWL @ 2.0m

0 50 100 150 200 250

Su(max) in kPa

Target Depth

EOH - Dipped - GWL @ 2.0m



Date : 24/02/2020
Project no. : 2-68000.00_HA5601
CPT no. : 01
Test depth : 19.30 [m] - G.L.
Water level : -2.00 [m] - G.L.

Test according ASTM D5778-12 & ISO 22476-1:2012

Project : 40B Reynolds Rd

Location : Hamilton ( 19-0959 )

Test number 1
D

yn
am

ic
 p

or
e 

pr
es

su
re

 (u
) i

n 
kP

a
Ubegin : -0.043 MPa

Uo : 0.173 MPa

Time in seconds ( Absolute sampling time in seconds: 900 )

10 100 1000 10000 100000
-100

0

100

200

300

T50 = 208 sec

T85 = 645 sec



Test according ASTM D5778-12 & ISO 22476-1:2012

G.L.:

Predrill:

W.L.: Date:

Cone no.:

Project no.:

CPT no.:

0.00 m  Predrilled

-2.60 m 24/02/20200.00 m  MSL

C10CFIIP.C15211
2-68000.00_HA5601

02 1/6

Project:
Location:
Position: 1797479, 5823983 NZTM

40B Reynolds Rd
Hamilton ( 19-0959 )

 u2

           cm²
           cm²
 150
 10

1.
47

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

<-
 D

ep
th

 in
 m

 to
 re

fe
re

nc
e 

le
ve

l

0 2 4 6 8 10

Cone resistance (qc) in MPa

13.28 ->
14.06 ->
13.76 ->

14.42 ->
14.81 ->

11.5 ->
14.59 ->
15.02 ->
18.63 ->
23.96 ->
25.25 ->

Target Depth

EOH - Dipped - GWL @ 2.6m

0 0.1 0.2 0.3 0.4 0.5

Sleeve f riction (fs) in MPa

Target Depth

EOH - Dipped - GWL @ 2.6m

-0.2 0 0.2 0.4 0.6 0.8

Dynamic pore pressure (u2) in MPa

Target Depth

EOH - Dipped - GWL @ 2.6m



Test according ASTM D5778-12 & ISO 22476-1:2012

G.L.:

Predrill:

W.L.: Date:

Cone no.:

Project no.:

CPT no.:

0.00 m  Predrilled

-2.60 m 24/02/20200.00 m  MSL

C10CFIIP.C15211
2-68000.00_HA5601

02 2/6

Project:
Location:
Position: 1797479, 5823983 NZTM

40B Reynolds Rd
Hamilton ( 19-0959 )

 u2

           cm²
           cm²
 150
 10

1.
47

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

<-
 D

ep
th

 in
 m

 to
 re

fe
re

nc
e 

le
ve

l

0 2 4 6 8 10

Corrected cone resistance (qt) in MPa

13.276 ->
14.058 ->
13.762 ->

14.429 ->
14.819 ->

11.493 ->
14.593 ->
15.023 ->
18.637 ->
23.958 ->
25.248 ->

Target Depth

EOH - Dipped - GWL @ 2.6m

0 2 4 6 8 10

Friction ratio (Rf ) in %

Target Depth

EOH - Dipped - GWL @ 2.6m

-0.2 0 0.2 0.4 0.6 0.8

Excess pore pressure (du) in MPa

Target Depth

EOH - Dipped - GWL @ 2.6m



Test according ASTM D5778-12 & ISO 22476-1:2012

G.L.:

Predrill:

W.L.: Date:

Cone no.:

Project no.:

CPT no.:

0.00 m  Predrilled

-2.60 m 24/02/20200.00 m  MSL

C10CFIIP.C15211
2-68000.00_HA5601

02 3/6

Project:
Location:
Position: 1797479, 5823983 NZTM

40B Reynolds Rd
Hamilton ( 19-0959 )

 u2

           cm²
           cm²
 150
 10

1.
47

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

<-
 D

ep
th

 in
 m

 to
 re

fe
re

nc
e 

le
ve

l

0 200 400 600 800 1000

qnorm [Qt]

Target Depth

EOH - Dipped - GWL @ 2.6m

0 2 4 6 8 10

Normalised f riction ratio (fnorm) in %

Target Depth

EOH - Dipped - GWL @ 2.6m

-0.1 0 0.1 0.2 0.3 0.4

Pore pressure ratio (Bq)

0.656 ->
0.645 ->
0.724 ->

0.698 ->

0.701 ->

0.609 ->
0.749 ->

0.687 ->
0.64 ->

Target Depth

EOH - Dipped - GWL @ 2.6m



Test according ASTM D5778-12 & ISO 22476-1:2012

G.L.:

Predrill:

W.L.: Date:

Cone no.:

Project no.:

CPT no.:

0.00 m  Predrilled

-2.60 m 24/02/20200.00 m  MSL

C10CFIIP.C15211
2-68000.00_HA5601

02 4/6

Project:
Location:
Position: 1797479, 5823983 NZTM

40B Reynolds Rd
Hamilton ( 19-0959 )

 u2

           cm²
           cm²
 150
 10

1.
47

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

<-
 D

ep
th

 in
 m

 to
 re

fe
re

nc
e 

le
ve

l
Soil Classification (using Fr)

(0)

(7)

(6)

(6)

(7)
(7)

(7)

(6)

(6)

(5)
(3)

(3)

(3)

(3)
(4)

(4)

(4)

(4)
(1)

(3)

(6)
(5)
(0)

(6)

(6)

Soil Classification (using Bq)

(0)
(7)

(6)

(6)
(7)

(6)

(6)

(6)

(3)

(3)

(3)

(3)

(3)

(4)

(3)

(3)

(3)

(6)
(6)
(5)

(6)

(0) Not defined
(1) Sensitive, fine grained
(2) Organic soils-peats
(3) Clays-clay to silty clay
(4) Clayey silt to silty clay
(5) Sand mixtures
(6) Sands
(7) Gravelly sand to sand
(8) Very stiff sand to clayey sand
(9) Very stiff fine grained



Test according ASTM D5778-12 & ISO 22476-1:2012

G.L.:

Predrill:

W.L.: Date:

Cone no.:

Project no.:

CPT no.:

0.00 m  Predrilled

-2.60 m 24/02/20200.00 m  MSL

C10CFIIP.C15211
2-68000.00_HA5601

02 5/6

Project:
Location:
Position: 1797479, 5823983 NZTM

40B Reynolds Rd
Hamilton ( 19-0959 )

 u2

           cm²
           cm²
 150
 10

1.
47

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

<-
 D

ep
th

 in
 m

 to
 re

fe
re

nc
e 

le
ve

l

0 20 40 60 80 100

DR in %

Target Depth

EOH - Dipped - GWL @ 2.6m

0 10 20 30 40 50

Internal friction angle in degrees

Target Depth

EOH - Dipped - GWL @ 2.6m

0 10 20 30 40 50

Equivalent SPT N60 Value

Target Depth

EOH - Dipped - GWL @ 2.6m



Test according ASTM D5778-12 & ISO 22476-1:2012

G.L.:

Predrill:

W.L.: Date:

Cone no.:

Project no.:

CPT no.:

0.00 m  Predrilled

-2.60 m 24/02/20200.00 m  MSL

C10CFIIP.C15211
2-68000.00_HA5601

02 6/6

Project:
Location:
Position: 1797479, 5823983 NZTM

40B Reynolds Rd
Hamilton ( 19-0959 )

 u2

           cm²
           cm²
 150
 10

1.
47

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

<-
 D

ep
th

 in
 m

 to
 re

fe
re

nc
e 

le
ve

l

0 1 2 3 4 5

Soil behaviour type index (Ic)

7 6 5 4 3 2

Target Depth

EOH - Dipped - GWL @ 2.6m

0 50 100 150 200 250

Su(min) in kPa

Target Depth

EOH - Dipped - GWL @ 2.6m

0 50 100 150 200 250

Su(max) in kPa

Target Depth

EOH - Dipped - GWL @ 2.6m



Date : 24/02/2020
Project no. : 2-68000.00_HA5601
CPT no. : 02
Test depth : 10.90 [m] - G.L.
Water level : -2.60 [m] - G.L.

Test according ASTM D5778-12 & ISO 22476-1:2012

Project : 40B Reynolds Rd

Location : Hamilton ( 19-0959 )
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HAMILTON

Ground level:
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1 : 67

Page:
1/1

Fig.:

File:
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Tip area [cm2]: 10

Cone No: 4696

Classification by
Robertson 1986

Sandy silt to clayey silt (6)

Clay (3)

Clayey silt to silty clay (5)

Sandy silt to clayey silt (6)

Clayey silt to silty clay (5)

Clay (3)

Sandy silt to clayey silt (6)
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NZGD ID: 140595

NZGD ID: 140595
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Dynamic pore pressure (u2) in MPa
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EOH - Dipped - Collapsed dry @ 0.9m
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(5) Sand mixtures
(6) Sands
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APPENDIX B  
Laboratory Testing 
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APPENDIX C  
Histoical Photographs 



 

Preliminary Geotechnical Desktop Report  |  16 June 2025 
 

1 

Date and 
source 

Key Features 

1941 
Retrolens 

 

• No photographs available for the eastern part of site. 

• Gully present under Osbourne Road into the proposed site.  

• Area appears to be used for agricultural purposes (pasture).  



 

Preliminary Geotechnical Desktop Report  |  16 June 2025 
 

2 

1952 
Retrolens 

 

• Orchard present in the west in the corner of Osbourne and Reynolds Road.  

1979 
Retrolens 

 

• Construction of a road along the eastern boundary has begun.  

• Orchard has expanded into nearby paddocks.  

• Hedgerows within the farm have been removed.  

Kay Road 



 

Preliminary Geotechnical Desktop Report  |  16 June 2025 
 

3 

1991 
Retrolens 

 

• Orchard has expanded further, and hedgerows have been planted.  

2022 
Google 
Earth 

 

• Potential uncontrolled fill located behind 40B Reynolds Road (Circled in red).  



 

             
 

 

 

  

  

APPENDIX D  
WRC Hazard Maps 
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Ph: +64 7 2820 039 

www.cmwgeosciences.com 
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APPENDIX C - Wastewater Treatment Plant Case Study 
  













HOW DOES IT WORK?

	ᰜ Waste water is mixed with 
activated sludge in mixing the 
chamber

	ᰜ Sludge mixture is pumped to 
the biofilter sprinkling system 
by the circulation pump

	ᰜ Falling drops are broken upon 
the disks and sprinkled across 
the biofilter feed

	ᰜ Liquid exiting the biofilter 
feed is collected in collection 
tray

	ᰜ Sludge mixture is conveyed 
by air-stripping towers to the 
aeration zone of the aeration 
tank

	ᰜ Natural aeration with shock 
treatment and bubble flow 
in aeration zone

	ᰜ Sludge from settling zone is 
pumped back to the mixing 
chamber completing the 
cycle

	ᰜ Pure water is collected 
in the collection trays in 
the settling zones and 
gravitates to anoxic zone for 
denitrification
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the biofilter feed

	ᰜ Liquid exiting the biofilter 
feed is collected in collection 
tray

	ᰜ Sludge mixture is conveyed 
by air-stripping towers to the 
aeration zone of the aeration 
tank

	ᰜ Natural aeration with shock 
treatment and bubble flow 
in aeration zone

	ᰜ Sludge from settling zone is 
pumped back to the mixing 
chamber completing the 
cycle

	ᰜ Pure water is collected 
in the collection trays in 
the settling zones and 
gravitates to anoxic zone for 
denitrification
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APPENDIX D Engineering Calculations. 



Sheet

1

Date

Jul-25

WQV

Pond Catchment Area (m2) Ha 1/3 of 2yr (yr) 2 10 100

A 164526 16.45 665 m3 5789 12925 18910

B 127342 12.73 605 m3 5270 11766 17214

C 149765 14.98 535 m3 4657 10398 15213

D 132360 13.24 531 m3 4618 10311 15086

E 131252 13.13 531 m3 4618 10311 15086

Whole site 728500.5701 72.85 2945 m3 25634 57232 83732

Catchmen

t Catchment Area (m²)

Wetland 

required Area 

(m2)
Wetland actual 

Area (m2) Area %

A 164526.00 6581 2737 1.7

B 127342.00 5094 3356 2.6

C 149765.00 5991 6941 4.6

D 132360.00 5294 6462 4.9

E 131252.00 5250 6462 4.9

Whole site 728500.57 29140 6462 0.9

Maven Associates
Job Number Rev: A

407001

Job Title HT-1 Author Checked

Calc Title Catchment Areas NAK

Run off Volumes 

Pond size Based on 4%



Sheet

1

Date

20/08/2025

1. Runoff Curve Number (CN) and initial Abstraction (Ia)

Curve 

Number 

CN*

Area (ha) 

10000m2=1h

a

Product of 

CN x area

61 85.00 5185.00

* from Appendix B Totals = 85.00 5185.00

WQV

CN (weighted) = total product = 5185.00 = 61.0

total area 85.00

Ia (weighted) = 5 x pervious area = 5 x 85.00 5.0 mm

total area

2. Time of Concentration

Channelisation factor C = 1 (From Table 4.2) natural channels

Catchment length L = 1.44 km (along drainage path)

Catchment Slope Sc= 0.01 m/m (by equal area method)

Runoff factor, CN = 61.0 = 0.44

200 - CN 200- 61.0

tc = 0.14 C L
0.66

 (CN/200-CN)
-0.55

 Sc
-0.30

= 0 1 1.27 1.57 3.98 = 1.115 hrs

SCS Lag for HEC-HMS…. tp = 2/3 tc = 0.747 hrs

OK

use

0.75 hrs

44.8332337

B

Worksheet 1: Runoff Parameters and Time of Concentration

85.00

Open Space (Sandy Loam or Silty Loam)

Soil name and 

classification

Cover description (cover type, treatment, and hydrologic 

condition)

Job Title

Calc Title

HT1 Author

Pre-development NDL

Maven Associates Ltd.

DJM

A

Rev

Checked

Job Number

407001

F:\MAVEN HAMILTON\6. Projects\407001 - Gordon Litt Farms\6. Engineering\3. Calculations\Ex Drain 1
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Sheet Rev

2 A

Date Checked

20/08/2025 DJM

1. Data

Catchment Area A= 0.85000 km2( 100ha =1km2) 

Runoff curve number CN= 61.0 (from worksheet 1)

Initial abstraction Ia= 5.0 mm (from worksheet 1)

Time of concentration tc= 0.75 hrs (from worksheet 1)

2. Calculate storage, S =(1000/CN - 10)25.4 = 162 mm

3. Average recurrence interval, ARI 2 (yr)

4. 24 hour rainfall depth, P24 62.5 (mm)

5. Compute c* = P24 - 2Ia/P24 - 2Ia+2S 0.139

6. Specific peak flow rate q* 0.025

7. Peak flow rate, qp=q*A*P24 1.328 (m3/s)

8. Runoff depth, Q24 = (P24-Ia)
2
/(P24-Ia)+S 15.0

9. Runoff volume, V24 = 1000xQ24A 12780.34 (m3)

NO CLIMATE CHANGE

Worksheet 2: Graphical Peak Flow Rate

Job Title HT1 Author

Calc Title Pre-development NDL

Maven Associates Ltd.
Job Number

407001

F:\MAVEN HAMILTON\6. Projects\407001 - Gordon Litt Farms\6. Engineering\3. Calculations\Ex Drain 1





Sheet Rev

3 A

Date Checked

20/08/2025 DJM

1. Data

Catchment Area A= 0.85000 km2( 100ha =1km2) 

Runoff curve number CN= 61.0 (from worksheet 1)

Initial abstraction Ia= 5.0 mm (from worksheet 1)

Time of concentration tc= 0.75 hrs (from worksheet 1)

2. Calculate storage, S =(1000/CN - 10)25.4 = 162 mm

3. Average recurrence interval, ARI 10 (yr)

4. 24 hour rainfall depth, P24 95.3 (mm)

5. Compute c* = P24 - 2Ia/P24 - 2Ia+2S 0.208

6. Specific peak flow rate q* 0.036

7. Peak flow rate, qp=q*A*P24 2.916 (m3/s)

8. Runoff depth, Q24 = (P24-Ia)
2
/(P24-Ia)+S 32.3

9. Runoff volume, V24 = 1000xQ24A 27428.40 (m3)

NO CLIMATE CHANGE

Worksheet 2: Graphical Peak Flow Rate

Job Title HT1 Author

Calc Title Pre-development NDL

Maven Associates Ltd.
Job Number

407001

F:\MAVEN HAMILTON\6. Projects\407001 - Gordon Litt Farms\6. Engineering\3. Calculations\Ex Drain 1





Sheet Rev

4 A

Date Checked

20/08/2025 DJM

1. Data

Catchment Area A= 0.85000 km2( 100ha =1km2) 

Runoff curve number CN= 61.0 (from worksheet 1)

Initial abstraction Ia= 5.0 mm (from worksheet 1)

Time of concentration tc= 0.75 hrs (from worksheet 1)

2. Calculate storage, S =(1000/CN - 10)25.4 = 162 mm

3. Average recurrence interval, ARI 100 (yr)

4. 24 hour rainfall depth, P24 148 (mm)

5. Compute c* = P24 - 2Ia/P24 - 2Ia+2S 0.298

6. Specific peak flow rate q* 0.045

7. Peak flow rate, qp=q*A*P24 5.661 (m3/s)

8. Runoff depth, Q24 = (P24-Ia)
2
/(P24-Ia)+S 67.0

9. Runoff volume, V24 = 1000xQ24A 56915.60 (m3)

Maven Associates Ltd.
Job Number

407001

NO CLIMATE CHANGE

Worksheet 2: Graphical Peak Flow Rate

Job Title HT1 Author

Calc Title Pre-development NDL

F:\MAVEN HAMILTON\6. Projects\407001 - Gordon Litt Farms\6. Engineering\3. Calculations\Ex Drain 1





Sheet

5

Date

20/08/2025

1. Runoff Curve Number (CN) and initial Abstraction (Ia)

Curve 

Number 

CN*

Area (ha) 

10000m2=1ha

Product of 

CN x area

98 7.00 686.0

74 18.9 1398.6

90 44.10 3969.0

61 15.000

* from Appendix B Totals = 85.00 6053.6

CN (weighted) = total product = 6053.60 = 71.2

total area 85.000

Ia (weighted) = 5 x pervious area = 5 x 18.90 1.1 mm

total area

2. Time of Concentration

Channelisation factor C = 1 (From Table 4.2) piped

Catchment length L = 1.44 km (along drainage path)

Catchment Slope Sc= 0.01 m/m (by equal area method)

Runoff factor, CN = 71.2 = 0.55

200 - CN 200- 71.2

tc = 0.14 C L
0.66

 (CN/200-CN)
-0.55

 Sc
-0.30

= 0.1 1 1.27 1.39 3.98 = 0.982 hrs

SCS Lag for HEC-HMS…. tp = 2/3 tc = 0.658 hrs

OK

use

0.658 hrs

Worksheet 1: Runoff Parameters and Time of Concentration

C Residential District (30% PERVIOUS)

C Residential District (70% IMPERVIOUS)

B FIELD 

Soil name and 

classification

Cover description (cover type, treatment, and 

hydrologic condition)

C Road

85.00

Calc Title Post-development NDL DJM

Job Title HT1 Author Checked

Maven Associates Ltd.
Job Number Rev

407001 A
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Sheet Rev

6 A

Date Checked

20/08/2025 DJM

1. Data

Catchment Area A= 0.850 km2( 100ha =1km2) 

Runoff curve number CN= 71.2 (from worksheet 1)

Initial abstraction Ia= 1.1 mm (from worksheet 1)

Time of concentration tc= 0.658 hrs (from worksheet 1)

2. Calculate storage, S =(1000/CN - 10)25.4 = 103 mm

3. Average recurrence interval, ARI 2 (yr)

4. 24 hour rainfall depth, P24 66.3 (mm)

5. Compute c* = P24 - 2Ia/P24 - 2Ia+2S 0.238

6. Specific peak flow rate q* 0.041 HEC-HMS Check

7. Peak flow rate, qp=q*A*P24 2.311 Pre-Dev

8. Runoff depth, Q24 = (P24-Ia)
2
/(P24-Ia)+S 25.3

9. Runoff volume, V24 = 1000xQ24A 21521.55 (m3)

Pre development run off volume 12780.34 (m3)

Post development run off volume 21521.55 (m3)

Pre development flow rate 1.33 (m3/s)

Post development flow rate 2.31 (m3/s)

Worksheet 2: Graphical Peak Flow Rate

Job Title HT1 Author

Calc Title Post-development SW Demand NDL

Maven Associates Ltd
Job Number

407001

F:\MAVEN HAMILTON\6. Projects\407001 - Gordon Litt Farms\6. Engineering\3. Calculations\Ex Drain 1





Sheet Rev

7 A

Date Checked

20/08/2025 DJM

1. Data

Catchment Area A= 0.850 km2( 100ha =1km2) 

Runoff curve number CN= 71.2 (from worksheet 1)

Initial abstraction Ia= 1.1 mm (from worksheet 1)

Time of concentration tc= 0.658 hrs (from worksheet 1)

2. Calculate storage, S =(1000/CN - 10)25.4 = 103 mm

3. Average recurrence interval, ARI 10 (yr)

4. 24 hour rainfall depth, P24 102 (mm)

5. Compute c* = P24 - 2Ia/P24 - 2Ia+2S 0.327

6. Specific peak flow rate q* 0.050 HEC-HMS Check

7. Peak flow rate, qp=q*A*P24 4.335 Pre-Dev

8. Runoff depth, Q24 = (P24-Ia)
2
/(P24-Ia)+S 50.0

9. Runoff volume, V24 = 1000xQ24A 42506.93 (m3)

Pre development run off volume 27428.40 (m3)

Post development run off volume 42506.93 (m3)

Pre development flow rate 2.92 (m3/s)

Post development flow rate 4.34 (m3/s)

Worksheet 2: Graphical Peak Flow Rate

Job Title HT1 Author

Calc Title Post-development SW Demand NDL

Maven Associates Ltd
Job Number

407001

F:\MAVEN HAMILTON\6. Projects\407001 - Gordon Litt Farms\6. Engineering\3. Calculations\Ex Drain 1





Sheet Rev

8 A

Date Checked

20/08/2025 DJM

1. Data

Catchment Area A= 0.850 km2( 100ha =1km2) 

Runoff curve number CN= 71.2 (from worksheet 1)

Initial abstraction Ia= 1.1 mm (from worksheet 1)

Time of concentration tc= 0.658 hrs (from worksheet 1)

2. Calculate storage, S =(1000/CN - 10)25.4 = 103 mm

3. Average recurrence interval, ARI 100 (yr)

4. 24 hour rainfall depth, P24 158 (mm)

5. Compute c* = P24 - 2Ia/P24 - 2Ia+2S 0.431

6. Specific peak flow rate q* 0.105 HEC-HMS Check

7. Peak flow rate, qp=q*A*P24 14.102 4.529 80% Pre

8. Runoff depth, Q24 = (P24-Ia)
2
/(P24-Ia)+S 94.8

9. Runoff volume, V24 = 1000xQ24A 80612.59 (m3)

Pre development run off volume 56915.60 (m3)

Post development run off volume 80612.59 (m3)

Pre development flow rate 5.66 (m3/s)

Post development flow rate 14.10 (m3/s)

100yr - 10yr post development 38105.66 (m3)

Worksheet 2: Graphical Peak Flow Rate

Job Title HT1 Author

Calc Title Post-development SW Demand NDL

Maven Associates Ltd
Job Number

407001

F:\MAVEN HAMILTON\6. Projects\407001 - Gordon Litt Farms\6. Engineering\3. Calculations\Ex Drain 1





ARI AEP 10m 20m 30m 1h 2h 6h 12h

1.58 0.633 8.94 12.3 14.6 19.5 25.4 37.4 46.7

2 0.5 9.82 13.4 16 21.3 27.9 41 51.1

5 0.2 12.9 17.6 21 27.9 36.4 53.4 66.4

10 0.1 15.2 20.8 24.8 32.9 42.9 62.8 78.1

20 0.05 17.7 24.2 28.8 38.2 49.7 72.7 90.3

30 0.033 19.2 26.2 31.2 41.4 53.9 78.8 97.8

40 0.025 20.4 27.8 33 43.7 56.9 83.2 103

50 0.02 21.2 29 34.4 45.6 59.3 86.7 108

60 0.017 22 30 35.6 47.2 61.3 89.6 111

80 0.013 23.2 31.6 37.5 49.7 64.5 94.2 117

100 0.01 24.1 32.8 39 51.6 67.1 97.9 121

250 0.004 28 38.2 45.3 59.9 77.8 113 140

Rainfall depths (mm) :: RCP8.5 for the period 2031-2050
ARI AEP 10m 20m 30m 1h 2h 6h 12h

1.58 0.633 9.84 13.5 16.1 21.4 27.8 40.4 49.8

2 0.5 10.8 14.8 17.7 23.5 30.6 44.4 54.8

5 0.2 14.3 19.5 23.3 30.9 40.2 58.2 71.6

10 0.1 16.9 23.1 27.5 36.5 47.5 68.6 84.4

20 0.05 19.7 26.9 32 42.5 55.1 79.6 97.8

30 0.033 21.4 29.2 34.8 46.1 59.8 86.3 106

40 0.025 22.7 30.9 36.8 48.7 63.2 91.2 112

50 0.02 23.7 32.3 38.4 50.8 65.9 95 117

60 0.017 24.5 33.4 39.7 52.6 68.1 98.2 121

80 0.013 25.8 35.2 41.8 55.4 71.7 103 127

100 0.01 26.9 36.6 43.5 57.6 74.5 107 132

250 0.004 31.3 42.6 50.6 66.9 86.5 124 152

Rainfall depths (mm) :: RCP8.5 for the period 2081-2100

Rainfall depths (mm) :: Historical Data



24h 48h 72h 96h 120h

57.1 68.6 75.8 81 85

62.5 75.1 82.8 88.5 93

81.2 97.3 107 115 120

95.3 114 126 134 141

110 132 145 155 163

119 143 157 167 176

126 150 166 177 185

131 157 172 184 193

135 162 178 190 199

142 170 187 199 209

148 176 194 207 217

170 203 224 238 250

24h 48h 72h 96h 120h

60.5 72 79 84.2 88.3

66.3 78.9 86.7 92.3 96.7

86.6 103 113 120 126

102 121 133 141 148

118 140 153 163 171

128 151 166 176 184

135 160 175 186 195

140 166 182 194 203

145 172 188 200 209

152 181 198 210 220

158 188 205 218 228

183 216 237 251 263



WW Calculations - Pre Development Catchment Area (Site)

Project: Orchard Grove Job Number: 407001

Client: Gordan Litt Farm

Calculation by:  N.D.L Date: 26/08/2025

Checked by: D.J.M

Catchment Results 
Average dry wether flow: (200 liters per day. per person) 
+ (Infiltration allowance X Catchment area)  

ADF M3 PER Day 779.695

Peak daily flow: ( (Peaking factor X (200 liters per day. 
per person)) + (Infiltration allowance X Catchment area))/ 
86400  

PDF LITERS PER SECOND 1.155

Peaking wet weather flow (PWWF or Exceptional PDWF): 
( (Peaking factor X (200 liters per day. per person)) + 
(Infiltration allowance X Catchment area +Surface water 
Ingress))/ 86400  

PWWF LITERS PER SECOND 8.851

Design flow as per 5.2.4.7 Design criteria 
Proposed development area: Residential Total 71.48

Commercial Total 0.44

Project area total 71.92

Designed Dwellings total (If known) 815

Zones Area (Ha)
Population 

Equivalent (persons 
per Ha)

Sub Total 

Residential - General 28.25 70 1978

Residential - Medium 
Density 8.88 120 1066

Residential - High Density 2.47 150 371

Central City Zone 0 300 0

Residential - Large Lot 0.26 45 12

Future Urban Zones 70 0

All Business , Community 
Facility’s, Industrial Zones 0.44 45 20

Primary Schools 0 45 0

Secondary Schools 0 150 0

Beds Population Per Bed

Hospitals 0 3.5 0

Motels 0 0.6 0

Residential Total 39.86 3425.30

Commercial Total 0.44 19.80

Total Population  3445.10

Peaking Factor: Refer RITS 5.2.4.6 Table 90 

Residential 3425 2.6

Commercial 20 8.5

PARAMETERS
Water consumption 200 Litres Per person per day 689020.00

Infiltration allowance 2250 Litres Per Hectare per 
day 

90675.00

Surface water ingress 16500 Litres Per Hectare per 
day 

664950.00




