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1 INTRODUCTION  

1.1 General 

Titus Consulting Engineers (Titus) has been engaged by Te Awamutu Developments Limited 
to prepare a Geotechnical Assessment Report & Earthworks Specification for the proposed 
development at 2025 Ohaupo Road, Te Awamutu.  

The purpose of this report is to describe the investigations completed, the ground conditions 
encountered, and to provide geotechnical recommendations with respect to the proposed 
development. It is understood this report will be used to support the Fast Track Application 
to the Fast Track Panel.  

The report is subject to revision based on any unsighted planning requirements. 

 

1.2 Scope 

This report aims to build on the existing geotechnical reporting in light of the latest 
development plans and additional ground investigations completed. It assesses the site 
geohazards with respect to the NPS-NH and RMA (Section 5) including detailed assessments 
of the following: 

• Liquefaction based on additional ground investigations completed across the site. 

• Settlement of soils following bulk earthworks and building construction.  

• The global stability of proposed retaining walls. 

The report will provide a suitability assessment of site-won soils for engineered fill (Section 6), 
provide specific earthworks requirements in an Earthworks Specification (Section 7), and 
provide geotechnical recommendations based on the report findings (Section 8). 

 

1.3 Proposed Development 

The provided development plans attached in Appendix A show a new lifestyle village 
proposed for the site. The site is legally described as PT LOT 1 DP 35654 LOT 1 DPS 36696 BLK 
II PUNIU SD and comprises an area of approximately 25.78 ha.  

The Project is to enable the development of a community for senior living in Te Awamutu, 
providing approximately 414 dwellings/units (including single-storey and two-storey houses 
and duplex units, and three-storey apartments), and a 100-bed care facility. The development 
will also feature communal facilities and a neighbourhood centre, riparian planting, wetland 
restoration, three waters services infrastructure, and transport infrastructure. The project is 
designed to cater specifically to an ageing population, addressing a critical need for 
retirement housing and care capacity.  

The development will proceed in alpha-numeric order as set out on the attached plan, 
notwithstanding that some downstream infrastructure that lies within latter stages will need 
to be constructed at the time that the earlier stages require it.  

General construction timing is expected to be as follows: 

•  Stages 1A and 1B are programmed to commence earthworks and civils in Q1–Q2 
2027. 
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• Subsequent stages are programmed at approximately nine-month intervals between 
stage commencements.  

The development will involve significant earthworks and retaining walls to form level building 
platforms, roads, stormwater channels, and five stormwater ponds labelled A through E. The 
provided cut to fill plan indicates cuts of up to 6.5m and fills of up to 7m in places. Cuts are 
proposed in the far east, along the southern boundary, in the centre north, and in the far 
west. The head of the southern gully / existing pond (described in Section 2.2) will be filled. 
Fill is also proposed where retaining walls are to be located. The plans indicate a cut volume 
of 271,320m3 and a fill volume of 143,941m3.  

The retaining is proposed to comprise timber pole walls around building platforms, ponds, 
and stormwater channels, as well as internal block walls where houses are tiered on the 
slopes. The retaining walls are proposed to heights of up to approximately 5m with the 
locations shown in Appendix A and B. The existing gully will be utilised as the stormwater 
drainage pathway for the development and will include the use of retaining walls. The 
proposed ponds will be constructed across a combination of cut and fill. 

 

1.4 Previous Reports  

BTW Company Limited (BTW) previously prepared a Geotechnical Suitability Report1 for the 
site dated 11 November 2022. The report includes the following ground investigations 
relevant to, and used in preparation of this report with test locations and results attached in 
Appendix B and C respectively: 

• 29 No. Hand auger boreholes (BH) to a target depth of 2.0m below ground level (bgl). 

• 10 No. Cone penetration test (CPT) to a target depth of 20m bgl. 

The report includes recommendations on the site suitability, liquefaction, foundation design, 
groundwater, pavement design, earthworks, and soakage. As mentioned in Section 1.2 above 
these recommendations and assessments will be used as part of this report, and added to 
where additional information has become available.  

WGA have prepared a Groundwater Effects Substantive Report2 for the site dated August 
2026. The findings are discussed in Section 4.3. 

Maven Waikato Limited (Maven) have prepared a Stormwater Management Plan3 for the site 
dated 25 September 2026. The findings are discussed in Section 5.4. 

 

1.5 Planning Requirements 

It is noted on the supplied plans that the part of the low-lying land in the west of the site is 
designated as a significant natural area (SNA) comprising kahikatea forest and a wetland. This 
is shown in Figure 1. 

 
1 BTW Company, Geotechnical Suitability Report, Proposed Private Plan Change at 2025 Ohaupo Road, Te Awamutu, for Te Awamutu 
Developments Limited, Rev A – 24/11/2022, ref: 211365 
2 WGA, Harlow Lifestyle Village – Groundwater Effects Substantive Report, Te Awamutu Developments Limited, dated August 2026, ref: 
WGA260929-RP-HG-0010_A 
3 Maven Waikato Limited, Harlow Lifestyle Village, Stormwater Management Plan, dated 25/09/2026, ref: 411001 
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• In 1963 soil creep is observed along some of the gully slopes and at the steep hills in 
the west. 

• Between 1971 and 1974 the trees on the steep slopes were felled. 

• Between 1974 and 1976 the southern gully head culvert blocked which led to the 
formation of the first pond. By 1979 the northern pond has also formed. 

• Between 1979 and 1986 the existing dwelling was constructed. Trees were replanted 
on the steep slopes. These were partially removed again over time until present-day. 

Relevant historical images of the site described above are attached in Appendix D. 

 

2.4 New Zealand Geotechnical Database 

There are no relevant entries to the site within the New Zealand Geotechnical Database6 
(NZGD). 

 

 
6 NZGD website sourced from https://www.nzgd.org.nz/ 
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3 FIELD INVESTIGATIONS 

3.1 Scope 

The site assessment was carried out on 05 and 06 May 2026 under the direction of Titus and 
in accordance with NZGS guidelines and relevant standards7,8,9,10. The scope of the fieldwork 
completed was as follows: 

• Site walkover to assess the general landform and site conditions. 

• 13 No. Hand auger (HA) boreholes to target depths of 4m bgl. All tests achieved the 
target depth except HA03, 07, 08, 09, 10, and 13 which were refused due to non-
retrieval of spoil.  

• Dynamic cone (scala) penetrometer (DCP) and shear vane tests were conducted (for 
the appropriate soil type) in conjunction with the hand augers to determine the 
relative strength of the soils encountered. 

• 5 No. Test pits (TP) to target depths of 6m bgl. Samples were collected from the test 
pits at various depths for laboratory testing. The test pit target depth was achieved. 

• 6 No. Cone penetration test (CPT) to target depths of 20m bgl. All tests achieved the 
target depth without early termination. 

Test locations are shown on the geotechnical investigation plan attached in Appendix B and 
ground investigation logs are presented in Appendix C. 

 

3.2 Findings 

3.2.1 Ground Conditions 

No buried topsoil or fill was encountered on the site during our site investigation, however it 
is noted that BTW encountered uncontrolled fill to 0.4m bgl in BH09. Topsoil thickness ranged 
from between 0.1m to 0.3m. 

The hand augers conducted on the low hills predominantly show layers of stiff to very stiff 
brown silt and clay. Tests conducted at lower elevation within or near the gully and alluvial 
plains showed layers of grey, stiff to very stiff clay and medium dense sands.  

The test pits were completed on the low hills and showed layers of brown silt and clay, 
generally underlain by a thin layer of grey micaceous clay then variable soils comprising clay, 
and pumiceous clayey sands with gravel.  

CPT01-04, and 06 were completed within the low hills landform. The interpreted soil 
behaviour type (SBT) plots of these tests generally show layers of clay to the test base where 
a dense to very dense sand (~20MPa) layer is encountered until test termination. In one 
instance - CPT03 - the sand layer is not found. CPT05 was completed within the alluvial plains 
/ gully landform and showed 5m of clay then sand for the remainder of the test. 

 
7 New Zealand Geotechnical Society. (2017). NZ Ground Investigation Specification, Volume 1 – Master Specification 
8 NZS 4402:1986 – Methods of Testing Soils for Civil Engineering Purposes – New Zealand Standards, Wellington, New Zealand. 
9 New Zealand Geotechnical Society. (2005). Field description of soil and rock – Guideline for the field classification and description of soil 
and rock for engineering purposes 
10 New Zealand Geotechnical Society. (2001, August). Guideline for hand held shear vane test. NZGS. 
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5.4 Flooding  

As mentioned in Section 1.4 Maven have carried out 100yr ARI flood modelling based on the 
proposed development surface elevations. Section 7.3.3 of that report states that “Floor level 
requirements in relation to floodplains will be set through rules in the future District Plan.”, 
and Section 10 states that “Further refinement of stormwater infrastructure, hydraulic 
modelling, wetland design, and flood mitigation measures will be undertaken during detailed 
design and engineering approval stages.” 

 

5.5 Volcanic Hazard 

According to the available information provided on Geonet15, the nearest active volcanos are 
Rotorua and Mayor Island located approximately 85km and 115km from the site respectively. 
These are currently at ‘Alert Level 0 – No volcanic unrest’. As such it is considered that no 
volcanic hazard is posed to the site at this time.  Alert Levels will need to be monitored and 
action taken as appropriate to manage any risks. 

 

5.6 Coastal Hazards 

The site is situated inland such that land damage due to coastal processes is not expected. 

 

5.7 Static Settlement 

Load-induced settlements occur in soils surcharged by fill and/or buildings. The degree of 
settlement is a function of the soil stiffness and the load applied.  

The settlement analysis was carried using CPet-IT to estimate 1-D consolidation vertical 
settlements based on CPT calculated constrained moduli. The analysis considers settlement 
for periods over 6 months (primary) and 50 years (secondary / creep). Major differential 
settlement may arise where buildings span landforms and/or areas of cut and fill. Where 
these criteria are met, recommendations have been provided in Section 8.4. Additionally, 
cross-boundary settlement has not been considered as the neighbouring property comprises 
farmland. 

The alluvial plains / gully landform soils are considered to be susceptible to static settlement. 
The placement of fill and/or construction of buildings on this landform has therefore been 
assessed for static settlement. 

The low hills landform soils have low compressibility and are generally not susceptible to 
static settlement following the placement of fill or construction of normal residential 
buildings. The multi-storey apartment buildings proposed as discussed in Section 1.2 
constitute high loads and have therefore been assessed for static settlement.  

Based on the above, areas of high risk have been identified across the site. These are 
highlighted and numbered on the figure below then summarised in the following table: 

 
15 Geonet website sourced from https://www.geonet.org.nz/volcano 
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Figure 3: Plan showing cut to fill, landforms, and geotechnical investigations with areas of high settlement risk highlighted 
and numbered  
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As such it is recommended that the deeper cuts are mixed with the surface HAF soils. Provided 
these recommendations are followed, the HAF soils are considered suitable for use as 
engineered fill. As per the proposed cut to fill plan the site has an excess of cut materials 
meaning the best HAF soils can and should be selectively used for use as fill. Earthworks 
recommendations are provided in Section 8.1. 
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7 EARTHWORKS SPECIFICATION 

7.1 General 

This earthworks specification is intended for the site bulk earthworks and does not cover any 
road subgrade requirements or specifications. 

The proposed cut to fill earthworks are outlined in Section 1.3. This generally involves cut up 
to 6m and fill up to 8m. 

All earthwork activities must be carried out in accordance with the requirements of 
NZS 443126, Waikato Regional Council, RITS27, Specification for Earthworks Construction TNZ 
F/128, WorkSafe New Zealand, and any other relevant documentation under the guidance of 
a suitably qualified geoprofessional.  

 

7.2 Engineered Fill Requirements  

Imported fill shall be discussed and approved by the project geotechnical engineer. 
Appropriate testing or material certificates shall be provided to verify material suitability prior 
to importing. It is noted that no imported fill (other than roading and drainage) has been 
proposed at this stage. 

The following requirements shall be adhered during the placement of fill: 

• All engineered fill shall be free of topsoil, organic matter, rubbish, and other unsuitable 
materials. 

• Fill lifts shall be no greater than 250mm loose depth. The contractor must ensure even 
and adequate compaction throughout each layer/lift. 

 

7.3 Subgrade preparation  

All vegetation including roots with a diameter greater than 25mm shall be removed. Any tree-
stumps are to be over-excavated. Cleared areas shall then be stripped and topsoil stockpiled. 

The prepared subgrade shall be observed by Titus prior to fill placement to confirm the 
strength of the underlying soils. Where any weak materials are encountered, they should be 
undercut. 

Fill shall be keyed into the underlying natural ground where slopes exceed 1V:5H and should 
be carried out in accordance with the normal requirements of NZS 4431. 

Given the variable soils of the alluvial plains / gully landforms, weak material should be 
undercut at the direction of the project geotechnical engineer during subgrade inspections 
prior to the placement of fill.  

 
26 NZS 4431:2022 – Code of Practice for Earth Fill for Residential Development – New Zealand Standards, Wellington, New Zealand. 
27 Local Authority Asset Management (LAAM). (2018). Regional infrastructure technical specifications (Version 2.0) 
28 Transit New Zealand. (1997). Specification for earthworks construction (TNZ F/1:1997) 
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7.5.2 Permanent Batters 

Cut and fill batters are to be formed at the angles specified on the approved civil drawings 
and shall be topsoiled and stabilised as soon as reasonably practicable following completion 
to minimise the risk of erosion.  

 

7.6 Stormwater 

The permanent stormwater ponds are proposed to be constructed in a combination of natural 
ground and engineered fill.  

Pond excavations shall be observed by Titus during construction to advise on any remediation 
of unsuitable soils that might be encountered to avoid slumping/erosion and scouring over 
the lifetime of the pond. This may involve re-compaction of the natural soils, undercut and 
replacement with engineered fill, or erosion protection matting. 

 

7.7 Groundwater 

Subsurface drainage, such as the use of a drainage blanket (and subsoil drains including 
drainage metal), should be implemented below areas of deep fill proposed over natural 
overland flow paths or in places where springs or groundwater is encountered. The locations 
of these shall be in accordance with the final civil design drawings. Recommended locations 
are provided in Section 8.1. The location of subsurface drainage shall be confirmed and varied 
as needed on site by Titus at the time of construction in response to ground conditions 
encountered. 

Groundwater may be encountered during the excavation of proposed Stormwater Pond C. 
Should groundwater be encountered during earthworks, the Contractor shall dewater as 
necessary to control the water level in the excavation and provide their construction and 
dewatering methodology to the Titus prior to construction. The Contractor shall obtain any 
consent required for dewatering and conform to the relevant consent conditions. 

 

7.8 Erosion and Sediment Controls 

The specific design of the erosion and sediment control plan is outside the scope of this report 
and should be submitted and approved prior to the commencement of earthworks in 
accordance with Waikato Regional Council erosion & sediment control guidelines. 

The following requirements are noted with respect to temporary sediment retention ponds: 

• The construction of temporary sediment retention ponds shall be observed by Titus.  

• All water softened material in the bases and sides of the ponds shall be removed to 
the satisfactions of Titus following pond decommissioning. 

• The backfill standard of temporary ponds shall be to that of engineered fill unless 
otherwise specified. 
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7.9 Settlement Monitoring 

Settlement monitoring should be undertaken during and following earthworks as per 
Section 8.4. 

Settlement markers should be installed at the locations shown in Appendix F. The location 
and number of settlement markers may be varied on site by Titus at the time of construction 
in response to ground conditions encountered. 

Equipment shall consist of 600mm x 600mm base plate (typically 20mm thickness), 150mm 
PVC duct / tube, 32mm diameter threaded bar with couplers for extensions at 1m intervals 
and waratahs and coloured flagging for protection following installation. 

Inner bars will be attached to the plate and must be capable of extensions up through the fill 
as the height of the fill increases. The extensions shall be coupled to the previous bar using a 
screw head. 

Compaction of the fill surrounding the settlement plate and ducts/ tubes shall be by hand to 
prevent damage. Any damage that occurs must be communicated to the project geotechnical 
engineer and must be reinstated immediately. 

Settlement markers shall be surveyed fortnightly or every 500mm lift, whichever is more 
frequent, during construction within an accuracy of 2mm. Once the design ground level is 
achieved the markers shall be surveyed on a fortnightly basis for a minimum of 6 months or 
as directed by the project geotechnical engineer. Results must be provided to the engineer 
within 24 hours of each reading. 

 

7.10 Finishing Works and Topsoil Spread 

All areas cut to below finished level should be reinstated with engineering filling to the 
satisfaction of the project geotechnical engineer. 

Topsoil respread thickness should be between 100mm and 300mm, or as directed by the 
Engineer to Contract. 

Testing and formation of road subgrades will be carried out as part of the subdivision civil 
works package. 

 

7.11 Construction Monitoring Requirements  

The following items require observation, testing and approval by Titus. It is the contractor’s 
responsibility to ensure the project geotechnical engineer is given acceptable notice and 
opportunity to observe the below works and that they do not proceed until approval has been 
gained from the engineer. 

• Prepared subgrade prior to fill placement including any undercuts. 

• Pond excavations. 

• Decommissioning of temporary sediment retention ponds. 

• Laboratory test results any imported soil fill materials prior to placement on site. 

• Fill testing at regular intervals in compliance with Table 14. 

• Retaining walls including pile holes, drainage, and poles/laggings. 
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• Subsoil drainage. 

• Surveyed settlement monitoring data. 

• Any unforeseen ground conditions that may impact the construction works or future 
land use. 

• Post construction hand augers on completion of bulk earthworks. 

 

7.12 As-built Information Requirements 

The following as-built information is required from the contractor for Titus to complete the 
Geotechnical Completion Report (GCR). It is the contractor’s responsibility to ensure that all 
the following items are surveyed. 

• Cut and fill plan (including undercuts) 

• Final surface contour plan 

• Details of any defined overland flow paths 

• Locations of temporary ponds which have been backfilled including depth of fill 

• Material data for imported products and fill material 

• As-built details of any retaining walls and ponds 

• Settlement monitoring data 
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8 GEOTECHNICAL RECOMMENDATIONS 

These recommendations are considered suitable for the proposed development as per 
Section 1.3. However, any changes to the proposed development will trigger the need for a 
plan review by the project geoprofessional engineer to assess the suitability of our 
recommendations.  

 

8.1 Earthworks  

All earthwork activities must be carried out in accordance with the Earthworks Specification 
outlined in Section 7 of this report. 

As per the findings of the fill suitability assessment in Section 6, it is recommended that the 
deeper cuts (generally below 4-5m) should be wasted where possible and where not possible 
should be mixed with the overlying cut soils. Provided this is complied with, the HAF soils are 
considered suitable for use as engineered fill. Rangitawa Tephra and Walton Subgroup soils 
are not suitable for engineered fill. The HAF generally extends to the depth of proposed cut. 
Unforeseen cut to waste of the lower HAF may be expected which shall be confirmed by the 
project geoprofessional engineer during quality control. 

It is recommended that the design of permanent cut and fill batters be limited to a maximum 
gradient of 1V:2.5H and limited to 3m high. Batters greater than 3m should adopt a maximum 
gradient of 1V:3H. The civil design drawings shall be assessed and approved by a suitably 
qualified geoprofessional prior to being finalised. 

Subsurface drainage, such as the use of a drainage blanket (and subsoil drains), should be 
implemented below areas of deep fill proposed over natural overland flow paths and where 
groundwater is encountered during earthworks. The locations of these shall be in accordance 
with the final civil design drawings with the figure below highlighting areas of greatest 
importance. These are to be reviewed by the project geotechnical engineer. 

 

 
Figure 4: Cut to fill plan - highlighted areas in blue show where subsoil drainage blankets are recommended 
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9 SUMMARY OF KEY FINDINGS AND CONCLUSIONS 

The key findings and recommendations of the report are summarised below: 

• Hamilton Ash Formation soils are considered suitable for use as engineered fill. Walton 
Subgroup soils are not suitable for engineered fill. 

• Subsurface drainage should be implemented below areas of deep fill, where fill is 
proposed over natural overland flow paths (shown in Figure 4) and wherever 
groundwater is encountered during earthworks construction. 

• The design of permanent cut and fill batters are limited as per Section 8.1.  

• The civil design drawings shall be assessed and approved by a suitably qualified 
geoprofessional prior to being finalised. 

• Proposed retaining walls are globally stable. All retaining walls shall be specific 
engineer designed. 

• No liquefaction mitigation is required for the proposed buildings. 

• Settlement monitoring (expected to be completed within 6 months of completion of 
earthworks) is to be carried out during and following the placement of fill including 
pre-loading. 

• Provided the recommendations in this report are followed no additional specific 
geohazard mitigations are required for foundation designs. 

• Post construction hand augers are required on completion of bulk earthworks. 

• Construction monitoring is required as per Section 7.11 and as-built information is 
required as per Section 7.12.  

This report has identified and assessed the principal geotechnical risks affecting the proposed 
development including liquefaction susceptibility, settlement risks, elevated groundwater 
levels, retaining structure requirements, and slope stability considerations. The report 
findings demonstrate that the main risks requiring mitigation include the temporary stability 
of excavations during earthworks, settlement induced by the placement of fill on alluvial and 
colluvial soils, and the management of groundwater flows below fill. It has been shown that 
these can be appropriately managed and mitigated by adopting the recommendations 
provided in this report. 

Based on the investigations undertaken, modelling completed, and mitigation measures 
proposed, we consider that the construction and operation of the Harlow Lifestyle Village can 
be appropriately managed.   
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10 LIMITATIONS 

This report does not assess risk of contamination of soils. This report does not provide, a 
foundation design, an assessment of flood risk or a FFL recommendation. This report has not 
assessed buoyancy of underground structures or stormwater ponds / wetlands. This shall be 
addressed as part of detailed engineering design. 

Testing portrays a limited percentage of ground conditions at 2025 Ohaupo Road, Te 
Awamutu and may not be representative of all soils present on site. 

Assessment of the water table depth and moisture content is subject to seasonal variation. 

During excavation and construction, the site should be examined by a suitably qualified 
engineer in order to assess whether the exposed subsoils are compatible with the inferred 
soil conditions on which the recommendations have been based and potentially further 
investigation and design rationalisation may be required.  

This report has been prepared solely for Te Awamutu Developments Limited, its professional 
advisors and local authorities in relation to 2025 Ohaupo Road, Te Awamutu. No liability is 
accepted for its use for any other purpose or by any other entity.  Reliance by other parties 
or future owners of the property on the information or opinions contained in the report shall 
be verified with Titus Consulting Engineers. This report should be read and understood in its 
entirety, including Appendices, prior to construction or development. 

Should you be in any doubt as to the recommendations of this report it is essential that you 
discuss these issues with Titus Consulting Engineers prior to proceeding with any work based 
on this report. 

The recommendations in this report do not supersede recommendations of other engineering 
reports and shall be considered in conjunction with all other information available for the site. 

 




























