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1.5.1. Ground Conditions - Soils 
The Babbage Block A Geotechnical Assessment Report (Doc No. 200048525) was completed on 11th 
September 2024. The ground conditions were found to be consistent throughout the entire area (8.63 
ha). Their findings of the subsurface conditions can be seen in Figure 1. 
 

 
Figure 1: Block A Summary of encountered ground conditions (Source Babbage Consultants Ltd Report) 

Groundwater was not encountered during their investigation and has been advised it is expected to be 
located at approximately 6-8m depth below ground. 
 
As part of this geotechnical investigation, percolation tests at four separate test pits were also 
conducted.  
 
The Babbage Block B Geotechnical Assessment Report (Doc No. 200050752) was completed on 02nd 
December 2025. The ground conditions were found to be consistent throughout the entire area 
(12.45 ha). Their findings of the subsurface conditions can be seen in Figure 2. 
 

 
Figure 2: Block B Summary of encountered ground conditions (Source Babbage Consultants Ltd Report) 

Groundwater was not encountered during their investigation, although saturated soils were 
encountered in some test pits. Groundwater depth of approximately 9m has been noted in the report, 
in accordance with Environment Canterbury’s (ECan) wells within the vicinity. 
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1.5.2. Ground Conditions – Infiltration 
Babbage Consultants Ltd conducted percolation tests at multiple locations within the entire 
development site. 

The test results can be seen in Figure 3, where TP0A/TP0B/TP0G/TP0H are within proposed Block A 
area and TP0C/TP0F/TP0D/TP0D1/TP0E within proposed Block B area. These rates have been reviewed 
and incorporated into the preliminary stormwater design. 

 
Figure 3: Summary of soakage test results (Source Babbage Consultants Ltd Report) 

1.6. Site Contamination 
Preliminary and Detailed Site Investigations (PSI and DSI) have been completed on the site by KPES Ltd, 
generally indicating the site is environmentally low risk with potential for some asbestos in existing 
buildings. 

KPES advises the prepared Site Management Plan will be required to be adhered to for this 
development to ensure satisfactory measures are implemented. 

1.7. Ecology 
A high-level ecological assessment has been undertaken by Aquatic Ecology. No wetlands or significant 
vegetation were identified onsite. It has been recommended further in-depth assessment(s) take place 
prior to construction. 

1.8. Proposed Development 
The Springs Road development comprises of 36 proposed industrial lots, two lots for stormwater 
strategy and associated roading lots interlinking the development to Marshs and Springs Road. 

The site is predominantly zoned Rural Urban Fringe, with one of the existing lots being zoned Industrial 
Heavy. Through this fast-track application, the proposal seeks to rezone the entirety of the 
development to Industrial General. Refer to Landplay Ltd documentation for further information on 
this.  

The development will comprise of industrial allotments of varying sizes, providing for a range of uses. 
The nature of this proposal is for a vacant development.  
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2. Earthworks  
2.1. Sediment and Erosion Control 

Christchurch City Council (CCC) approved erosion and sediment controls will be implemented in 
accordance with standard practises and ECan toolbox and guidelines. These measures may include silt 
fences, stabilised entrance, clean and dirty water diversion, sediment retention ponds, and stockpile 
management. Regular inspection and maintenance of controls will be undertaken throughout 
construction. It is noted that construction will be possible within any season. 

Erosion and sediment controls should be in place before earthworks commence and checked onsite by 
the local authority and/or a suitably qualified engineer. Sediment and erosion control drawings will be 
provided prior to construction for approval by CCC. 

2.2. Preliminary Earthworks 
The approach to the bulk earthworks required for the development will be in general accordance with 
the Babbage Geotechnical report guidance and recommendations. However, it is anticipated that 
majority of earthworks will be related to the roading and stormwater aspects, to minimize disturbance 
across site where not required. Localized bulk earthworks will be required within individual lots to 
ensure a minimum gradient of 1:300 is achieved towards the road reserves. 

The Geotech testing identified a topsoil depth of up to 400mm to be expected across site, based on 
their sampling. Any bulk earthworks would need to be completed in accordance with NZS 4431, 
including topsoil removal, subgrade testing, bulk filling or cutting, and testing by a suitably qualified 
person. Bulk earthworks will ideally be completed using site won material, to limit the need for 
importing material to site. 

General quantities for this bulk strip are estimated at 15,000m3 for the roading corridor and stormwater 
management areas. It will be proposed that site materials are reused on site, where practical, to limit 
offsite movements. Excess topsoil may be used within designated landscaping areas. A detailed bulk 
earthworks and proposed ground level design will be completed during the substantive stage. 

It is expected that future built-form on each industrial site will require its own bulk earthworks, in 
accordance with the nature and scale of the proposed activity.   
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3. Roading and Access 
3.1. Existing 

The development site currently has vehicular access through three different locations off Springs Road 
and one off Marshs Road. None of these current access points are anticipated for reuse for the 
proposed development and will be removed. 

An existing cycleway runs along the north and west site boundaries, joining to both Marshs and Springs 
Road. This cycleway changes to a shared cycle/pedestrian pathway along Springs Road and partially 
along Marshs Road. The cycleway adjoining the western boundary is the Little River Link Cycleway. 

3.2. Proposed 
A roading corridor layout has been identified on the scheme plan by Landplay (Planner). Novo Group 
are undertaking the high-level report and traffic assessment for this development, including the two 
intersections required, at Springs Road and Marshs Road.  

The two new intersections will be assessed/modelled by Novo Group, who will confirm the level of 
upgrading required at each of the two, for roading and shared paths. No connectivity to the 
Christchurch Southern Motorway proposed. 

The internal roading network proposed will loop around the development to directly service majority 
of the industrial lots. One right-of-way (ROW) is proposed off this main roading corridor to access rear 
lots. All new vehicle crossings, roads, and ROWs will be designed and constructed in accordance to 
CCC’s Construction Standard Specification (CSS), Infrastructure Design Standard (IDS) and the District 
Plan (DP). The main roading corridor will have a minimal legal width of 18m, minimal carriageway width 
of 12m, minimum of two lanes, and will include footpath and associated berm(s) on either side of the 
carriageway. ROWs will achieve the minimum widths specified within the DP. 

The road(s) will be designed with a central crown and crossfall towards either side of the road to kerb 
and channels. The kerb and channels will convey stormwater runoff from the road(s) to corresponding 
sumps and/or first-flush stormwater treatment systems, at grades no flatter than 1:500.  

The roading development area will require a full topsoil scrape due to the current surface/usage 
conditions. Surface for all roading and ROWs will provisionally be asphalt finish of 55mm AC14, over 
suitable metal layers. Pavement design will be confirmed at detailed design stage, ultimately designed 
to relevant CCC standards and subgrade CBR. Individual lots will be formed to achieve a minimum 1:300 
crossfall from the rear to the road frontage, directing secondary flow paths to the road. 

The existing shared cycle/pedestrian path along Springs Road will be incorporated into the new 
intersection design by Novo Group Ltd. 

Streetlighting and landscaping will be incorporated into the roading corridor design and be designed 
and constructed in accordance with usual CCC requirements. 
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4. Stormwater  
4.1. Existing Public Infrastructure 

The is currently no public stormwater infrastructure within the vicinity of the subject site. 
Treatment/conveyance swales are present along the northeast corner of the site; however, these are 
not anticipated for use by the development. There is an existing soakpit to the south of the proposed 
Springs Road intersection that will need to be considered by Novo during the intersection layout. There 
is a water course that runs along the Marshs Road berm, by the development’s southern boundary. 
This water course will be retained but not anticipated for use by the development. 

 
Figure 4: Existing Stormwater in proximity to the development (CCC 3-Waters Map) 

4.2. Proposed Strategy 
The development will be split into two areas, being referred to as Block A and Block B, within this report. 
Each block will deal with its associated stormwater discharge separately, treating and disposing of the 
respective runoff within its allocated stormwater management areas.  

The overall stormwater strategy may change as design develops through the detailed design stages; 
however, the strategy is to introduce stormwater conveyance and treatment systems, prior to onsite 
ground disposal. All lots will require future onsite disposal based on the nature and scale of proposed 
activity, up to and including the 2% AEP event. In excess of this will be captured within the roading 
stormwater management areas, using the roading corridor as conveyance and overland flow. 

An area for first-flush treatment will be provided, as per the Christchurch City Council Waterways, 
Wetlands and Drainage Guidelines (WWDG), followed by a by-pass into a storage basin (or similar).  
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Babbage Consultants Ltd have conducted percolation tests throughout the subject site to determine 
suitable soakage rates for the stormwater disposal to ground solution(s). Preliminary calculations for 
the stormwater basins have been undertaken to ensure the dedicated stormwater management lots 
will be sufficient for the disposal solutions (Appendix B). Any stormwater disposal systems will be sized 
to ensure capacity for the 1% (1-in-100 year) AEP up to and including the 24hour rainfall event. 

All stormwater infrastructure will be designed in accordance with the CCC CSS, IDS and NZBC E1: Surface 
Water. 

4.3. Flooding 
The CCC online flood viewer does not register the site as being within the Flood Management Area 
(FMA). However, it does show parts of the site being affected by the 10, 50 and 200-year rainfall events 
as per Figure 5. 

 
Figure 5: CCC Flood Modelling GIS data (blue areas) 

During the detailed design process, a floor level assessment of the area will be requested from CCC to 
determine any floor level requirements.  
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5. Wastewater 
5.1. Existing Public Infrastructure 

CCC have existing wastewater infrastructure to the north, east, and adjoining site; being within Halswell 
Junction Road, Richmond Avenue, and Springs Road respectively. 

The existing 175mm pressure main within Springs Road is owned by Selwyn District Council (SDC) and 
connected to CCC infrastructure.  

 
Figure 6 - Existing Wastewater in proximity to the development (GRIP) 

5.2. Proposed Wastewater 
CCC have indicated that existing network constraints are anticipated for the northern network within 
Halswell Junction Road. Network constraints for unzoned and zoned land, are not uncommon, however 
regulated discharge can be considerably easier to accommodate for industrial development, compared 
to residential development, through controlled intensification. No network assessment has been 
advised for connection to the east. In usual accordance, existing network modelling will be required 
from CCC for all parties to understand network constraints and opportunities for the various options. 

The wastewater strategy for the development will be to install a 63mm PE80 PN16 low pressure 
wastewater main within the proposed road reserve. Exact connection points will be confirmed at the 
detailed design stage. Each lot will be serviced via a 40mm PE100 PN16 low pressure lateral from the 
low pressure main, with a boundary kit at the lot boundary within the berm.  

With a low-pressure wastewater internal network proposed for the reticulation, each site can have 
storage incorporated as part of future built form, as well as restricted discharge that can be remotely 
monitored. Discharge from each site can also be delayed to off-peak times to mitigate against 
overloading the existing network. 

An alternative to a low-pressure internal system, is a gravity network that discharges to a common 
pump station before leaving the overall development through a low-pressure main. The same principle 
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additional storage and timed discharge can be applied, however for a development of this scale, a 
gravity solution is less preferable. 

Decentralised wastewater options of ground disposal of wastewater were not explored due to the 
cumulative effects of a development of this scale, nor was a combined operation of ‘sucking and 
trucking’ from site. Both these options however cannot be ruled out and may require further 
investigation during substantive application stage, noting these are options are used elsewhere around 
local and national developments. 

A preliminary wastewater demand calculation for the development has been completed based on CCC 
IDS Part 6, found in Appendix B. Maximum flow (MF) for the development (excluding stormwater 
management lots) has been calculated to be 32.9 l/s. These calculations are in accordance with 
Industrial Heavy classification from IDS. Reducing the average flow rate to Industrial Park classification 
lowers the MF to 8.1L/s.  

Design and location of all wastewater low-pressure infrastructure will be in accordance with the CCC 
CSS/IDS. A final option for wastewater servicing has yet been adopted and will require ongoing 
discussions with CCC and SDC to explore capacity opportunities based on network modelling. 
Manageable solutions can be achieved through various mechanisms of controlling discharge rates, 
storage, upgrades, or decentralization.  
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6. Water Supply 
6.1. Existing Public Infrastructure 

CCC have reticulated water supply in the area, however these are only 25mm and 50mm submains 
directly adjacent to the development, and a 63mm submain further north. None of these submains will 
be suitable to service the proposed industrial development, with their current size. 

There is a 250mm main approximately 360m north of the development, within Springs Road, as well as 
a 560mm trunk main located 330m northeast, within Crown owned land. 

CCC GIS data does not show any existing firefighting provision in close proximity to the site. 

There are four existing bores onsite used for existing domestic supply. These bores will be 
decommissioned after construction phase. The bores are identified as: 

- M36/2806 
- M36/3325 
- M36/2805 
- M36/4471 

 
Figure 7 - Existing CCC Water Supply in proximity to the development (Grip) 

6.2. Proposed Water 
Overall, the strategy within the development will be to install a 200mm PE100 PN12.5 watermain within 
the carriageway. Individual 63mm PE80 PN12.5 connections to each lot will be provided. Any submains 
required through the design process will be installed within berm/footpath. The water supply proposal 
is yet to be confirmed through discussions and network modelling of the existing network with/by CCC. 
The network modelling will outline any constraints and any upgrades that may be required. 

Fire supply provisions will need to be incorporated into the overall water supply strategy, through the 
installation of fire hydrants at appropriate locations. Each future lot may require additional onsite fire 
provision depending on the built-form activity. 
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There are currently two options to enable the supply of water for this development, as follows. 

Option 1 – Extend the existing 250mm main north of the development along Springs Road. This will 
include work within the Southern Motorway Overbridge. 

Option 2 – Provide a connection off the existing 560mm trunk main northeast of the development and 
extend to the development. This option would likely avoid any work within the Southern Motorway and 
limited to footpath/berm until crossing Springs Road. 

Both options need to be analyzed and discussed with CCC. 

Design and location of all water supply will be in accordance with the CCC CSS/IDS and will require 
approvals and network modelling by CCC. As Marshs Road is the boundary between CCC and SDC, it is 
not anticipated to provide any connection out to Marshs Road for future extension. High level 
calculations have been completed as per Appendix B.  
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7. Services 
7.1. Power 

Consultation with Orion will be ongoing to confirm power capacity and supply strategy throughout 
detailed design. All lots will need to be provided with a power supply connection at the boundary. Power 
reticulation will be installed within the berms, including distribution boxes and transformers as needed.  

The development will require streetlighting to be installed and located within the road reserve. 

Initial serviceability confirmation from Orion is provided as Appendix D. 

7.2. Communications 
Enable are the fibre service providers within this area. They have confirmed that full UFB fibre can be 
delivered to the development (Appendix D). Design and implementation will be confirmed further with 
Enable as the development progresses. 
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8. Conclusion  
From the preliminary work to date, the development can be serviced accordingly. Coordination with 
Territorial Authorities, further calculations and detailed design work for the three waters and 
earthworks is ongoing and will be reported at the substantive application stage.  

Stormwater drainage can be provided for the Springs Road Industrial development through stormwater 
discharge to ground strategies. Overland and secondary flow paths will be managed through the 
development.  

Wastewater drainage can be provided for the Springs Road Industrial development through low-
pressure main, connecting into existing infrastructure in the vicinity. 

Water supply can be provided for the Springs Road Industrial development though water supply 
networks upgrades. 

The project does not rely on local authority funding any necessary infrastructure upgrades. The scope, 
cost, and delivery responsibility for any upgrades will be discussed and investigated with the relevant 
authorities as design progresses.
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1 INTRODUCTION 

Babbage Consultants Limited (Babbage) has been engaged by Puna Property Holdings Limited (“the 

client”) to undertake a geotechnical assessment of a site across three adjacent lots 374 and 376 Springs 

Road, Halswell (Secs 4,6 SO 550060).  There are no preliminary plans for the proposed building locations 

and therefore a general investigation was undertaken to provide reasonable coverage of the site.  

This report is based on the scope of works summarised in Table 1. 

Table 1 - Scope of geotechnical investigation and assessment 

Desktop study 

of public and 

provided 

information 

• Information available on the New Zealand Geotechnical Database (NZGD) 

• GNS Science Active Fault Database 

• Institute of Geological and Nuclear Sciences (GNS) Geological Maps (QMAP) 

• Christchurch City Council (CCC) records, reports, maps and other information 

Site-specific 

fieldwork 

investigation 

• Site specific investigations comprising hand auger and test pits with Scala 

penetrometer testing 

Geotechnical 

assessment 

• Assessment of the variation of ground conditions beneath the site and description of 

soil types encountered 

• An assessment of ground related natural hazards  

• Any relevant geotechnical hazards and foundation design considerations 

• Selection of geotechnical parameters for the purposes of foundation design 

• Discussion and recommendations regarding foundations, soil bearing capacities, and 

site subsoil class  

2 SITE DESCRIPTION 

2.1 Location 

A site location plan is included in Appendix A, and has a total area of approximately 12.45 hectares.  

The site comprises a largely open paddock with a garden centre and nursery to the south-west and is 

accessed off Springs Road. Historical imagery from Canterbury Maps indicates the site was undeveloped, 

being large open fields since 1940, with the removal of a shelter belt that crossed the site by 1964. The 

garden centre along Springs road was progressively developed since 1994 though to 2010 and has 

remained fairly consistent since.  

There are no minor or major waterways within 1.0 km of the site, however an open drain is noted along 

Springs Road. 
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2.2 Land Categorisation 

The area in which the property is located is designated as “Rural and unmapped” and does not therefore 

have an MBIE Technical Category for the purposes of foundation selection for residential properties.  

The Liquefaction Vulnerability Map available on Canterbury Maps classifies the site as being in an area 

where ‘Liquefaction Damage is Unlikely’. 

3 BACKGROUND INFORMATION 

3.1 Geological and Hydrogeological Setting 

The GNS 1:250,000 Geological Map of New Zealand QMAP describes the natural deposits as geological 

unit Q1, “Holocene river deposits” comprising, “Modern river floodplain/low-level degradation terrace. 

Unweathered, variably sorted gravel/sand/silt/clay”. 

Babbage has previously undertaken an investigation on a property to the north during a previous stage of 

the project in August 2024. This investigation found topsoil overlying layers of firm to stiff silt and medium 

dense sand, with dense to very dense sandy gravels encountered between 0.8 m and 1.5 m depth.  

The nearest geotechnical investigation data available on the New Zealand Geotechnical Database (NZGD) 

is a series of hand augers located to the south-east, associated with a roading upgrade. Investigation 

NZGD:ID 150450 encountered topsoil to 0.2 m, overlaying interbedded silt and sandy silt to 2.85 m, where 

the test encountered refusal on assumed gravel. 

The nearest Environment Canterbury Well record, located at the southern end of property,  along Marshes 

Road (M36/4471) shows sand to a depth of 3.5 m, with sandy gravels to at least 21.0 m depth. An initial 

groundwater depth was encountered at 6.80 m below ground level. Borehole M36/7336 is a well located 

280 m west of the site, and has a recent recorded groundwater depth of 8.92 m. 

3.2 Geographical Setting 

Black Maps, 1856 are historical maps of the area, these maps indicate that the site location and 

surrounding area at that time was “Herbaceous (fern/grass/herbs)” but predominantly grass. There does 

not appear to be (or have been) geographical features onsite or features nearby that would pose a 

geotechnical constraint. 
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4 GEOTECHNICAL INVESTIGATION 

4.1 Methodology 

A site walkover and geotechnical investigation was undertaken on 5th – 7th November 2025. The fieldwork 

comprised 22 hand augers and 3 excavated test pits, generally with accompanying Scala penetrometer 

tests. All the investigation locations were logged by an experienced Engineering Geologist from Babbage 

Consultants. 

The investigation locations were selected to provide good general coverage of the site, with target depths 

of hand augers ranging between 1.0 m and 3.0 m. The test pits were taken to depths of between 1.0 m 

and 2.0 m bgl.  

The approximate location of the exploratory holes is shown on the Geotechnical Investigation Plan 

included in Appendix B.  

4.2 Investigation Findings 

Ground conditions were found to be relatively consistent across the site, with the exception of HA07 which 

encountered shallow gravel at 0. 7 m depth. 

The investigation found topsoil/gravel fill that was generally 0.3 m thick, but up 0.45 m in localised areas, 

which overlays interbedded firm silt and loose to medium dense sand to at least 3.0 m bgl. While the gravel 

was generally not encountered during the investigation, based on nearby NZGD records and historical well 

logs medium dense to dense gravel is anticipated at approximately 3.5 m depth and extend to some depth 

beneath the site (at least 20 m and likely considerably more). 

Testing within the garden centre (HA23, HA24, and HA25) encountered gravel fill over buried topsoil to 

depths between 0.30 and 0.45 m. 

Saturated soils were encountered at five locations between 2.7 m and 2.9 m and was absent in the 

remainder of the testing. It is unknown if the saturated soils are associated with a low permeability layer 

or the ground water. Groundwater monitoring within ECAN wells suggest long-term groundwater depth 

of approximately 9 m below ground level.   

The ground conditions identified from the investigations are summarised in Table 2 below. 
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5 HAZARD ASSESSMENT 

5.1 Flood Risk 

The Christchurch City Council (CCC) Floor Level Viewer bases floor level information on the most recent 

assessment of flood modelling results. The site does not currently lie within the District Plan Flood 

Management Area; however, flooding extents for 10-year return period and above are present within the 

site, particularly across the north-west and south-east corners of the site.  

As the Floor Level Viewer indicates that predicted flood levels for 1 in 10-year, 1 in 50-year, and 1 in 200-

year events have not been assessed, it is recommended that CCC be contacted to obtain the necessary 

guidance prior to building consent application. 

5.2 Active Faults 

Based on the GNS Active Fault Database, there are no nearby faults affecting the site. The nearest active 

fault is the Greendale Fault, located 12km to the northwest and the site is not within the Greendale Fault 

avoidance zone. 

5.3 Liquefaction Potential 

Canterbury Maps presents information about the liquefaction susceptibility in eastern Canterbury. This 

information has been drawn from many sources following the Canterbury Earthquake Sequence (CES) and 

then gathered together in one place for ease of access.  

The Vulnerability Map tool shows how liquefaction vulnerability varies across Christchurch as well as 

describing the likelihood and severity of ground damage, and the reliability of the known ground 

conditions. The site is mapped within an area where “Liquefaction damage is unlikely”.  

The shallow soil profile consists of silt and sand overlying sandy gravels which are anticipated to be present 

from 3.5 m (based on the nearby machine borehole and NZGD testing). The sandy gravel is not considered 

to be liquefiable as this soil type is generally too dense to liquefy.  

Saturated soil was encountered as shallow as 2.8 m, with competent gravel soils anticipated from 3.5 m 

depth extending to at least 20m depth (and likely deeper). Consequently, the risk of liquefaction at the 

site is considered to be low. 

There was no evidence of liquefaction at the site from aerial and satellite imagery or site visit data 

(Canterbury Maps) following the September 2010 and February 2011 earthquakes [the two largest at 

this location in the Canterbury Earthquake Sequence (CES)].  
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6 DISCUSSION AND RECOMMENDATIONS 

6.1 Bearing Capacity  

The shallow soils comprise topsoil that range in thickness between 0.3 m and 0.45 m, with firm silt below. 

Considering the above, the natural non-organic soils below the topsoil/fill is anticipated to achieve a 

geotechnical ultimate bearing capacity (GUBC) of 200 kPa. 

Should localised organic soil, buried topsoil, non-engineered fill or soft soils (below the anticipated GUBC) 

be identified below the building platform, localised over-excavation and reinstatement with engineered fill 

may be required.  

A strength reduction factor of 0.5 shall be applied to the above GUBC value in combination with imposed 

factored static loads, and a strength reduction factor of 0.8 for seismic overstrength load combinations. 

6.2 Static Settlement  

Given the generally firm nature of the natural non-organic soils immediately below the topsoil/fill, and 

provided that future structures are designed using the above geotechnical ultimate bearing capacities and 

on an approved bearing strata, the risk of significant static settlement is considered low. However, it is 

recommended that further assessment of static settlement is undertaken if the ground is raised by more 

than 400 mm.  

6.3 Foundations Considerations 

Geotechnical assessment indicates that the site is underlain by natural soils comprising topsoil over sandy 

silts and silty sands. The medium dense to dense sandy gravel was only encountered at one location 

(HA07) at 0.7 m depth and is anticipated to be at a depth of 3.5 m bgl across the remainder of the site.  

Conventional strip and pad footings can be used for proposed buildings, founded within the natural sand 

and silt encountered beneath the topsoil/fill, which was generally 0.3 m thick, and up to 0.45 m (bgl).  

As the nature of the development is yet to be determined (at the time of writing), the following is a generic 

assessment for the purposes of preliminary evaluation. 

It is recommended that: 

 A geotechnical ultimate bearing capacity (GUBC) be assumed as 200kPa for strip footings and 

isolated pad footings that are founded within the natural soils.  

 In general, a ground bearing slab can be adopted and placed on the natural material beneath the 

topsoil with a minimum thickness of 150 mm of compacted hardfill beneath it; the actual thickness 

will depend on the finished floor levels of individual buildings, and the depth of topsoil strip. 
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 Specific geotechnical design parameters for slab designs (modulus of subgrade reaction) can only be 

determined once the nature of the development has been determined, and the specific load bearing 

requirements are known. 

 Strength reduction factors of 0.5 for factored static loads and 0.8 for seismic overload cases should 

be applied to the recommended GUBC for pad and strip foundations. 

 While the risk of static and liquefaction induced settlement is considered low, future buildings should 

be designed to accommodate static settlements up to 25 mm over a 6 m horizontal span. 

6.4 Earthworks 

Following the topsoil stripping (up to 400 mm) and prior to any filling and the slab construction, there 

should be: 

 Proof rolling of the exposed subgrade; 

 Inspection of the formation by a suitably qualified geotechnical specialist; and  

 Replacement of any unsuitable or soft material with compacted hardfill or AP65. 

Where future development of the site requires general filling, this should be compacted hardfill or AP65. 

The fill should be compacted in layers not exceeding 200mm thickness and compacted to 95% of the 

laboratory maximum dry density provided by the supplier. Compaction verification should be undertaken 

using calibrated Nuclear Density Meters (NDM). 

6.5 External Paved Areas 

The external areas around the site may be concrete or asphalt hardstanding with sub-base thicknesses, 

material type, and compaction requirements based on the specific designs and final design levels. All 

deleterious soil layers should be stripped from the hardstanding areas where high storage and traffic loads 

are to be expected with the exposed formation providing a maximum design CBR value of 4%. 

It is recommended that the exposed formation be proof rolled and any localised soft or otherwise 

unsuitable materials be removed and replaced with compacted AP65. Elsewhere, where concrete or 

asphalt hardstanding is to be provided for light traffic and car park purposes, the depth of site strip will 

be determined either by the topsoil removal requirement or by the specific sub-base design whichever is 

thicker. 
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6.6 General Considerations 

A site subsoil Class D (deep or soft soil) in accordance with NZS 1170.5:2004 should be adopted for design 

purposes at this location. 

Finished floor level requirements will need to be checked for the proposed development as this may affect 

foundation embedment, and volumes of filling required to form the building platform to the design 

elevation.  

Once each building within the proposed development has been designed, Babbage should review the 

structural drawings, including foundation sizes, embedment, and imposed loads to ensure all foundation 

types are compliant with the recommendations provided. 

If excavations are to be left open prior to concrete pouring, these should be covered to protect the natural 

formation from rainfall induced softening. 

At the time of construction an appropriate level of monitoring by a geotechnical specialist shall be 

undertaken to confirm that the encountered founding soils are consistent with those encountered during 

the geotechnical investigation. 

6.7 Further Geotechnical Testing 

Whilst the ground conditions across the site have been found to be relatively consistent, the spatial 

distribution of the testing locations does not rule out isolated areas where the ground conditions may vary 

from those identified. 

It is recommended that once the site layout and development requirements have been established, the 

findings of this report be re-assessed for building specific relevance and if necessary, further geotechnical 

investigations undertaken. This may also be required for Building Consent purposes. 

As indicated above further development specific percolation testing may be required. 
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APPLICABILITY AND LIMITATIONS 

Restrictions of Intended Purpose 

This report has been prepared solely for the benefit of Puna Property Holdings Limited as our client with 

respect to the brief. The reliance by other parties on the information or opinions contained in the report 

shall, without our prior review and agreement in writing, be at such party’s sole risk. Babbage accepts no 

responsibility or liability for the consequences of this report being used for any purpose or project other 

than that for which it was commissioned, or by any party with whom an agreement has not been executed. 

Legal Interpretation 

Opinions and judgements expressed herein are based on our understanding and interpretation of current 

regulatory standards and should not be construed as legal opinions. Where opinions or judgements are to 

be relied on, they should be independently verified with appropriate legal advice. 

Maps and Images 

All maps, plans, and figures included in this report are indicative only and are not to be used or interpreted 

as engineering drafts and should not be scaled. They are provided for the purposes of this report only and 

may not be used for construction purposes or any other purpose for which they are not intended. Sources 

for map and plan compositions may include LINZ Data and Map Services and local council GIS services. 

For further details regarding any maps, plans or figures in this report, please contact Babbage Consultants 

Limited. 

Reliability of Investigation 

Where Babbage have undertaken site specific geotechnical investigations, the recommendations and 

opinions in this report are based on the data derived from the exploratory holes or tests undertaken 

specifically for those investigations as described herein. 

The nature and continuity of subsoil conditions away from such exploratory holes or tests are inferred and 

it must be appreciated that actual conditions could vary considerably from those assumed and which have 

not therefore been taken into account in this report. 

The comments made regarding groundwater conditions are based on observations made at the time the 

field work was carried out.  It should be noted that groundwater levels will vary owing to seasonal, tidal, 

seismic and weather-related effects. 

Where planned and undertaken by Babbage, the scope of the investigation was selected on the basis of 

specific requirements of the Client and may be inappropriate to another form of development, scheme or 

other requirement. 

 



374 & 376 Springs Road, Halswell, Christchurch 
 

Geotechnical Assessment Report 

 

 
10 

Job No.: 67592#CHGE 

2 December 2025 

 

During excavation and construction, the site should be examined by a Geotechnical Engineer or 

Engineering Geologist competent to judge whether the exposed subsoils are compatible with the inferred 

conditions on which the report has been based.  It is possible that the nature of the exposed subsoils may 

require further investigation and the modification of the design based upon this report. 

If during construction or excavation subsoil conditions are found to vary from those described in this 

report it is essential that Babbage are contacted as any such variations may affect the design parameters 

and recommendations provided. 

Reliability of Third-Party Data and Information 

Where factual information has been provided to Babbage by the Client including reports, documents, 

drawings, photographs, and/or geotechnical investigations undertaken by third parties, and on the basis 

of which Babbage has been requested to provide recommendations and opinions, Babbage does not accept 

any liability whatsoever for the consequences of any errors or omissions in the information supplied, and 

has accepted such information in good faith as being reasonably representative of the conditions at the 

site. 

As a user of Data extracted from the New Zealand Geotechnical Database (NZGD) Babbage (the User) is 

required to advise the Client of the following: 

The User provides or uses Data from the NZGD and the Data was uploaded into that database 

without charge and strictly on the basis that any use is at the User’s sole risk; no warranty or 

representation whatsoever (including as to its accuracy, adequacy, completeness, or fitness 

for any purpose) is provided in connection with the Data; and neither the Data Provider, the 

Owner or any other Person providing Data to the NZGD accepts any liability (including in 

negligence) in relation to it; and where any Data includes any other disclaimer or requirement 

relating to its use, the User will not use that Data unless it accepts or agrees to that disclaimer 

or requirement. 

Babbage does not accept any liability whatsoever for the Data extracted from the NZGD, and the opinions 

and recommendations provided by Babbage as a result of the use of this Data are given in good faith and 

are accepted by the Client on this basis.
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1 INTRODUCTION 

Babbage Consultants Limited (Babbage) has been engaged by Puna Property Holdings Limited (“the 

client”) to undertake a geotechnical assessment of a site across three adjacent lots on Springs Road 

(300/318/320 Springs Road), Halswell. There are no preliminary plans for the proposed building locations 

and therefore a general investigation was undertaken to provide reasonable coverage of the site.  

This report is based on the scope of works summarised in Table 1. 

Table 1 - Scope of geotechnical investigation and assessment 

Desktop study 

of public and 

provided 

information 

• Information available on the New Zealand Geotechnical Database (NZGD)1 

• GNS Science Active Fault Database2 

• Institute of Geological and Nuclear Sciences (GNS) Geological Maps (QMAP)3 

• Christchurch City Council (CCC) records, reports, maps and other information 

Site-specific 

fieldwork 

investigation 

• Test pit (TP) investigations  

• Scala penetrometer (SP) tests 

• Soakage (ST) tests 

Geotechnical 

assessment 

• Assessment of the variation of ground conditions beneath the site and description of 

soil types encountered 

• Selection of geotechnical parameters for the purposes of foundation design 

• Any relevant geotechnical hazards and foundation design considerations 

• Discussion and recommendations regarding foundations, soil bearing capacities, and 

site subsoil class  

• An assessment of ground related natural hazards 

2 SITE DESCRIPTION 

2.1 Location 

A site location plan is included in Appendix B. The site is located on three separate lots comprising a total 

area of approximately 8.63 hectares (86,300m2).  A brief site identification for is detailed in Table 2 below: 

Table 2: Site identification 

Site Address Legal Description Site Area 

300 Springs Road 

318 Springs Road 

320 Springs Road 

Secs 1,2,3,4,6 SO 497260 

Lot 1 DP82095 

Sec 7 SO482614 

~25,000m2 (~2.50ha)* 

~40,000m2 (~4.00ha) 

~21,300m2 (~2.13ha) 
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*It should be noted that 300 Springs Road spans the new Christchurch Southern Motorway (SH 76) and 

this relates to the portion of the site to the south-east of the highway. 

The sites are adjacent to each other, and are flanked to the south-east by Springs Road and to the north 

by the Christchurch Southern Motorway. Bounding the sites (318 and 320) to the south is agricultural 

land. A fuel station lies at the south-east corner of 300 Springs Road (312 Springs Road), and there is a 

small plot of undeveloped land immediately to the north-west. From a visual perspective the sites appear 

generally flat, but there is no current topographical survey. 

Historical imagery from Canterbury Maps4 indicates the site has been previously developed with a farm or 

residential building at the north of 300 Springs Road (now demolished). An old concrete foundation 

associated with the previous dwelling was observed during the site visit. No 318 has an existing abandoned 

building near the main access track opposite Busch Lane, with further abandoned farm buildings in the 

south-west corner. There are currently no existing buildings on No 320. The vast majority of each of the 

sites is former agricultural grassland with rows of mature trees in places. 

An overhead power line extends along the access track to No 318 as far as the boundary with No 320. 

There are no minor or major waterways within 1.0km of the sites. 

2.2 Land Categorisation 

The area in which the property is located is designated as “Rural and unmapped” and does not therefore 

have an MBIE Technical Category for the purposes of foundation selection for residential properties.  

The Liquefaction Vulnerability Map available on Canterbury Maps classifies the site as being in an area 

where ‘Liquefaction Damage is Unlikely’. 

3 BACKGROUND INFORMATION 

3.1 Geological and Hydrogeological Setting 

The GNS 1:250,000 Geological Map of New Zealand QMAP describes the natural deposits as geological 

unit Q1, “Holocene river deposits” comprising, “Modern river floodplain/low-level degradation terrace. 

Unweathered, variably sorted gravel/sand/silt/clay”. 

The closest public investigation information are two test pits located along the eastern boundary, and one 

test pit north of the site, these indicated silts and sands up to ~1.8m depth, underlain by sandy gravel to 

the full depth investigated. Groundwater was not encountered in these test pits. 

The nearest Environment Canterbury Well record, located immediately to the east of Springs Road 

opposite No 318 (M36/3782) shows silty clay to a depth of 4.4m and then sandy gravels to at least 19.4m 

depth. An initial groundwater depth was encountered at 6.53m below ground level (16.07m Lyttelton 

Verical Datum - LVD). The GNS Groundwater Model for Christchurch suggests a similar median 

groundwater elevation. 
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3.2 Geographical Setting 

Black Maps, 18565 are historical maps of the area, these maps indicate that the site location and 

surrounding area at that time was “Herbaceous (fern/grass/herbs)” but predominantly grass. There does 

not appear to be (or have been) geographical features onsite or features nearby that would pose a 

geotechnical constraint. 

4 GEOTECHNICAL INVESTIGATION 

4.1 Methodology 

A site walkover and geotechnical investigation was undertaken on 28, 29, and 30 August 2024. The 

fieldwork comprised 25 machine excavated test pits (TP), with accompanying scala penetrometer tests 

(SP). In addition, soakage (percolation) testing was undertaken at four locations adjacent to TP03, TP09, 

TP19 and TP24. All the test pits, and soakage tests were logged by an experienced Engineering Geologist 

from Babbage. 

The investigation locations were selected to provide good general coverage of the site.  The TP’s were 

taken to depths of between 1.7-3.1m bgl, with SP’s being extended to depths of between 0.7-1.9m, either 

to practical refusal or target depth. The soakage pits were excavated adjacent to the geotechnical test pits 

to a consistent depth of 2.0m. 

The approximate location of the exploratory holes are shown on the Geotechnical Investigation Plan 

included in Appendix CB.  

4.2 Investigation Findings 

Ground conditions were found to be relatively consistent across the entire site area (8.63 Hectares), 

except locally near the south-west boundary of No 318 (TP22, TP24 and TP25). 

The investigation found topsoil overlying layers of medium dense sand, silty sand and sandy silt, and then 

dense and very dense sandy gravels. Nearby historical well records suggest that the sandy gravels extend 

to some depth beneath the site (at least 20m and likely considerably more). 

The average topsoil depth found on No 300 was 315mm and on Nos 320/318 was 330mm. This is 

relatively thick compared to typical averages within the Christchurch area, which generally tends to be 

around 250-300mm. This is likely due to the site’s previous agricultural history. 

The depth to the sandy gravel layer from existing ground level varied and was typically between 0.0-1.5m 

(average 1.1m) on 300 Springs Road, and (apart from the south-west corner of No 318) was typically 

between 0.6-1.4m (average 0.9m) on Nos 320/318. 

At the south-west corner of No 318 near the boundary, the sandy gravel was not encountered in three 

test pits which all terminated at about 3.0m depth. This appears to be an ancient buried channel in the 

gravels filled with medium dense silty sand and sandy silt. 
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No groundwater was encountered in any of the test pits and is expected to lie at about 6-8m depth. 

The ground conditions identified from the investigations are summarised in Table 3 below: 

Table 3: Summary of encountered ground conditions 

Soil Type 
Approximate Depth to Base of Stratum (m) 

TP01 TP02 TP03 TP04 TP05 TP06 TP07 TP08 TP09 TP10 TP11 TP12 TP13 

Topsoil 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

Silt - 0.8 1.4 0.8 1.0 0.6 0.6 1.0 0.6 0.9 0.8 0.7 0.9 

Silty Sand 1.2 - - - 1.5 0.9 0.9 1.2 0.8 - - - - 

Sandy Silt/Silt - - - - - - - - - - - - - 

Sandy Gravel   2.3*   1.8*   2.6*   2.2*   2.5*   2.0*   2.0*   2.2*   2.1*   2.0*   2.1*   1.9*   2.0* 

 TP14 TP15 TP16 TP17 TP18 TP19 TP20 TP21 TP22 TP23 TP24 TP25  

Topsoil 0.4 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.3 0.3 0.3 0.4  

Silt 1.4 0.6 0.7 -  0.9 0.9 0.8 - - - -  

Silty Sand - - - - 1.0 - - 1.0  3.1* -  3.0* -  

Sandy Silt/Silt - - - 0.7  - - 1.2  1.0   3.0*  

Sandy Gravel   2.5*   1.7*   1.7*   1.7*   2.7*   1.9*   2.0*   2.4*    2.0*    

*final depth of the exploratory hole 

Sand lens in TP11 from 1.2-1.6m, and TP18 from 1.3-1.6m 

A detailed description of the soil profiles encountered at the test locations can be found in the 

investigation logs in Appendix D. The descriptive terms used are in general accordance with the NZ 

Geotechnical Society’s “Guideline for the Field Classification and Description of Soil and Rock for 

Engineering Purposes” December 2005. 

5 PERCOLATION TESTING 

Percolation tests were undertaken in specific excavations adjacent to TP03, TP09, TP19, and TP24 

typically within dense sandy gravel soil to provide indicative infiltration rates for the site. Table 4 below 

presents a summary of the test results at each location:  

Table 4: Summary of soakage test results 

Test 

Location 

Test 

Number 

Final 

Depth (m) 

Depth to 

Gravels 

(m) 

Infiltration Rate (k) 

m3/s/m2 mm/hour 

TP03 ST01 2.00 1.40 7.5 x 10-5 270 

TP09 ST01 2.00 0.80 5.0 x 10-5 180 

TP19 ST01 2.00 0.90 4.9 x 10-4 1750 

TP24 ST01 2.00 n/a 4.6 x 10-6 16 
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The infiltration rate between the four testing locations was found to be variable despite the majority of 

the tests being undertaken within the sandy gravel. Exceptionally the percolation test adjacent to TP24 

was undertaken in silty sand, hence the slower infiltration rate. The reduction in infiltration between the 

sandy gravel layers is unknown but may be attributed to locally denser soil or a nearby low-permeability 

soil layer. 

The infiltration rates in the sandy gravels in TP03 and TP09 were towards the lower expectation in sandy 

gravels, whilst in TP19 it was much higher (but not free draining). The infiltration rate in the silty sand 

(TP24) was very much lower and this is as expected for this soil type. 

Should a permanent soak pit solution for storm water drainage be adopted, given the variability in 

infiltration rate, together with the size of the site, it is recommended that further building location specific 

testing is undertaken once the scale of the development has been determined.  

The calculation output is attached as  Appendix E. 

6 HAZARD ASSESSMENT 

6.1 Flood Risk 

The Christchurch City Council (CCC) Floor Level Viewer bases floor level information on the most recent 

assessment of flood modelling results. The site does not currently lie within the District Plan Flood 

Management Area; however, it indicates that predicted flood levels for 1:50, and 1:200 year floods have 

not been assessed. 

It is recommended that CCC be contacted to obtain the necessary guidance prior to building consent 

application. 

6.2 Active Faults 

Based on the GNS Active Fault Database2, there are no nearby faults affecting the site. The nearest active 

fault is the Greendale Fault, located 12km to the northwest and the site is not within the Greendale Fault 

avoidance zone. 
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6.3 Liquefaction Potential 

Canterbury Maps presents information about the liquefaction susceptibility in eastern Canterbury. This 

information has been drawn from many sources following the Canterbury Earthquake Sequence, and then 

gathered together in one place for ease of access.  

The Vulnerability Map tool shows how liquefaction vulnerability varies across Christchurch as well as 

describing the likelihood and severity of ground damage, and the reliability of the known ground 

conditions. The site is mapped within an area where “Liquefaction damage is unlikely”.  

Sandy gravels are not considered to be liquefiable as they are generally too dense to liquefy. As the 

groundwater is expected to lie at 6-8m depth below proposed ground levels and the dense sandy gravels 

are known to extend to at least 20m depth (and likely deeper), the risk of liquefaction at the site risk is 

considered to be negligible. 

There was no evidence of liquefaction at the site from aerial and satellite imagery or site visit data 

(Canterbury Maps) following the September 2010 and February 2011 earthquakes [the two largest at 

this location in the Canterbury Earthquake Sequence (CES)].  

7 DISCUSSION AND RECOMMENDATIONS 

7.1 Foundations Considerations 

Geotechnical assessment of the full area of 300/320/318 Springs Road indicates that the site is underlain 

by natural soils comprising topsoil over sandy silts and silty sands which in turn overlie sandy gravels which 

are known to extend to some depth. The depth to the gravel horizon typically varied across the site from 

0.6m to 1.5m below existing ground level (bgl). Exceptionally in the south-west corner of No 318 near the 

boundary, the sandy gravel was not encountered at three test pit locations where medium dense silty sand 

and sandy silt was encountered to the full depth excavated. 

The main geotechnical consideration that will influence the choice of foundation system will be the shear 

strength, compressibility, and thickness of the silty sands and sandy silts overlying the sandy gravel 

horizon. This will influence the geotechnical ultimate bearing capacity and the estimated differential 

settlement between foundations placed directly on the sandy gravels and those where the depth to the 

sandy gravels is the greatest.  

Conventional strip and pad footings can be used for the proposed buildings, founded within the natural 

soils beneath the topsoil at a depth not less than 0.5m below existing ground level (bgl).  

The geotechnical ultimate bearing capacity will depend on the shape, size and depth of each footing 

together with local soil strengths at each proposed building location. As the nature of the development is 

yet to be determined (at the time of writing), the following is a generic assessment for the purposes of 

preliminary evaluation. 
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It is recommended that: 

 A generic geotechnical ultimate bearing capacity (G-UBC) be assumed as 300kPa for strip footings 

and 350kPa for isolated pad footings founded within the natural soils overlying the sandy gravel 

horizon. This should ensure that total settlements under static loading will be less than 15mm 

everywhere across the site, including the deeper silts and sands towards the south-west corner of No 

318. 

 Where the sandy gravels are likely to provide the bearing stratum for footings, a generic G-UBC can 

be assumed as 500kPa for all footing types. 

 On the basis of the above, it is estimated that the maximum differential settlement between strips 

and pads founded on the gravels and those founded on the deepest layer of interbedded silty sands 

and sandy silts will be less than 10mm. It is recommended that foundation systems be designed to 

accommodate this amount of potential movement.  

 In general, a ground bearing slab can be adopted and placed on the natural material beneath the 

topsoil with a minimum thickness of 150mm of compacted hardfill beneath it; the actual thickness 

will depend on the finished floor levels of individual buildings, and the depth of topsoil strip. 

 Specific geotechnical design parameters for slab designs (modulus of subgrade reaction) can only be 

determined once the nature of the development has been determined, and the specific load bearing 

requirements are known. 

 Strength reduction factors of 0.5 for factored static loads and 0.8 for seismic overload cases should 

be applied to the recommended G-UBC for pad and strip foundations. 

7.2 Earthworks 

Following the topsoil stripping (up to 400mm) and prior to any filling and the slab construction, there 

should be: 

 Proof rolling of the exposed subgrade; 

 Inspection of the formation by a suitably qualified geotechnical specialist; and  

 Replacement of any unsuitable or soft material with compacted hardfill or AP65. 

Where future development of the site requires general filling, this should be compacted hardfill or AP65. 

The fill should be compacted in layers not exceeding 200mm thickness, and compacted to 95% of the 

laboratory maximum dry density provided by the supplier. Compaction verification should be undertaken 

using calibrated Nuclear Density Meters (NDM). 
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7.3 External Paved Areas 

The external areas around the site may be concrete or asphalt hardstanding with sub-base thicknesses, 

material type, and compaction requirements based on the specific designs and final design levels. All 

deleterious soil layers should be stripped from the hardstanding areas where high storage and traffic loads 

are to be expected with the exposed formation providing a maximum design CBR value of 6%. 

For the area of the likely main access road adjacent to the existing service station at 312 Springs Road, a 

maximum design CBR value of 7% can be adopted. 

It is recommended that the exposed formation be proof rolled and any localised soft or otherwise 

unsuitable materials be removed and replaced with compacted AP65. Elsewhere, where concrete or 

asphalt hardstanding is to be provided for light traffic and car park purposes, the depth of site strip will 

be determined either by the topsoil removal requirement or by the specific sub-base design whichever is 

thicker. 

7.4 General Considerations 

A site subsoil Class D (deep or soft soil) in accordance with NZS 1170.5:20046 should be adopted for 

design purposes at this location. 

Finished floor level requirements will need to be checked for the proposed development as this may affect 

foundation embedment, and volumes of filling required to form the building platform to the design 

elevation.  

For the design of permanent soak pits for stormwater disposal, the infiltration rates were found to be 

highly variable (see Section 5 above), it is therefore recommended that further building location specific 

testing is undertaken once the scale of the development has been determined. It is also recommended that 

the area towards the south west corner of No 318 near the boundary, where the sandy gravel was not 

encountered, be avoided for permanent soakage pit design. This appears to be an ancient buried channel 

in the gravels filled with medium dense silty sand and sandy silt. 

Once each building within the proposed development has been designed, Babbage should review the 

structural drawings, including foundation sizes, embedment, and imposed loads to ensure all foundation 

types are compliant with the recommendations provided. 

If excavations are to be left open prior to concrete pouring, these should be covered to protect the natural 

formation from rainfall induced softening. 

At the time of construction an appropriate level of monitoring by a geotechnical specialist shall be 

undertaken to confirm that the encountered founding soils are consistent with those encountered during 

the geotechnical investigation. 
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7.5 Further Geotechnical Testing 

Whilst the ground conditions across the site have been found to be relatively consistent, the spatial 

distribution of the test pits does not rule out isolated areas where the ground conditions may vary from 

those identified. It is recommended that once the site layout and development requirements have been 

established, the findings of this report be re-assessed for building specific relevance and if necessary 

further geotechnical investigations undertaken. This may also be required for Building Consent purposes. 

As indicated above further development specific percolation testing will be required. 

Report Limitations 

This type of report will always be produced within certain limits and attention is therefore drawn to the 

Notes on Limitations included as Appendix A. 

We trust that the above information is sufficient for your present purposes. Should you have any queries 

please do not hesitate to contact the writers. 
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Applicability and Limitations

Restrictions of Intended Purpose
Babbage Consultants Limited (Babbage) has prepared this report solely for the benefit of the Client 

with respect to the Client’s brief. The reliance by other parties on the information or opinions contained 

in this report shall, without our prior review and agreement in writing, be at such party’s sole risk. 

Babbage accepts no responsibility or liability for the consequences of this report being used for any 

purpose or project other than that for which it was commissioned, or by any party with whom an 

agreement has not been executed.

Legal Interpretation
Opinions and judgements expressed herein are based on our understanding and interpretation of 

current regulatory standards, and should not be construed as legal opinions. Where opinions or 

judgements are to be relied on they should be independently verified with appropriate legal advice.

Maps and Images
All maps, plans, and figures included in this report are indicative only and are not to be used or 

interpreted as engineering drafts and should not be scaled. They are provided for the purposes of this 

report only and may not be used for construction purposes or any other purpose for which they are 

not intended. Sources for map and plan compositions may include LINZ Data and Map Services and 

local council GIS services. For further details regarding any maps, plans or figures in this report, please 

contact Babbage Consultants Limited.

Reliability of Investigation
Where Babbage have undertaken site specific geotechnical investigations, the recommendations and 

opinions in this report are based on the data derived from the exploratory holes or tests undertaken 

specifically for those investigations as described herein.

The nature and continuity of subsoil conditions away from such exploratory holes or tests are inferred 

and it must be appreciated that actual conditions could vary considerably from those assumed and 

which have not therefore been taken in to account in this report.

The comments made regarding groundwater conditions are based on observations made at the time 

the field work was carried out.  It should be noted that groundwater levels will vary owing to seasonal, 

tidal, seismic and weather-related effects.

Where planned and undertaken by Babbage, the scope of the investigation was selected on the basis 

of specific requirements of the Client and may be inappropriate to another form of development, 

scheme or other requirement.

During excavation and construction, the site should be examined by a Geotechnical Engineer or 

Engineering Geologist competent to judge whether the exposed subsoils are compatible with the 



inferred conditions on which the report has been based.  It is possible that the nature of the exposed 

subsoils may require further investigation and the modification of the design based upon this report.

If during construction or excavation subsoil conditions are found to vary from those described in this 

report it is essential that Babbage are contacted as any such variations may affect the design 

parameters and recommendations provided.

Reliability of Third-Party Data and Information
Where factual information has been provided to Babbage by the Client including reports, documents, 

drawings, photographs, and/or geotechnical investigations undertaken by third parties, and on the 

basis of which Babbage has been requested to provide recommendations and opinions, Babbage does 

not accept any liability whatsoever for the consequences of any errors or omissions in the information 

supplied, and has accepted such information in good faith as being reasonably representative of the 

conditions at the site.

As a user of Data extracted from the New Zealand Geotechnical Database (NZGD) Babbage (the User) 

is required to advise the Client of the following:

The User provides or uses Data from the NZGD and the Data was uploaded into that 
database without charge and strictly on the basis that any use is at the User’s sole risk; 
no warranty or representation whatsoever (including as to its accuracy, adequacy, 
completeness, or fitness for any purpose) is provided in connection with the Data; and 
neither the Data Provider, the Owner or any other Person providing Data to the NZGD 
accepts any liability (including in negligence) in relation to it; and where any Data includes 
any other disclaimer or requirement relating to its use, the User will not use that Data 
unless it accepts or agrees to that disclaimer or requirement.

Babbage does not accept any liability whatsoever for the Data extracted from the NZGD, and the 

opinions and recommendations provided by Babbage as a result of the use of this Data are given in 

good faith and are accepted by the Client on this basis.
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gravel, fine to coarse, rounded to sub rounded; sand, fine to coarse.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

SILT with some fine sand; light brown, mottled orange. Moist; low
plasticity.

Sandy GRAVEL with some cobbles; grey. Very dense; moist; gravel, fine
to coarse, rounded to sub rounded; sand, fine to coarse.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

SILT; light brown, mottled orange. Moist; low plasticity.

Sandy GRAVEL with some cobbles; grey. Very dense; moist; gravel, fine
to coarse, rounded to sub rounded; sand, fine to coarse.

SAND with some silt; grey. Dry to moist; sand, fine to coarse.

Sandy GRAVEL with some cobbles; grey. Moist; gravel, fine to coarse,
rounded to sub rounded; sand, fine to coarse.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

SILT; light brown, mottled orange. Moist; low plasticity.

Sandy GRAVEL with some cobbles; grey. Very dense; dry to moist;
gravel, fine to coarse, rounded to sub rounded; sand, fine to coarse.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

SILT; light brown, mottled orange. Moist; low plasticity.

Sandy GRAVEL with some cobbles; grey. Very dense; dry; gravel, fine to
coarse, rounded to sub rounded; sand, fine to coarse.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

SILT; light brown, mottled orange. Moist; low plasticity.

Sandy SILT; light brown, mottled orange. Moist; low plasticity; sand, fine.

SILT; light brown, mottled orange. Dry; low plasticity; some rootlets.

Sandy cobbley GRAVEL; grey. Very dense; moist; gravel, fine to coarse,
rounded to sub rounded; sand, fine to coarse.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

SILT; light brown, mottled orange. Moist; low plasticity.

Sandy GRAVEL with some cobbles; grey. Very dense; moist; gravel, fine
to coarse, rounded to sub rounded; sand, fine to coarse.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

SILT; light brown, mottled orange. Moist; low plasticity.

Sandy GRAVEL with some cobbles; grey. Very dense; moist; gravel, fine
to coarse, rounded to sub rounded; sand, fine to coarse.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

Sandy SILT; light brown, mottled orange. Moist; low plasticity.

Sandy GRAVEL with some cobbles; grey. Very dense to dense; moist;
gravel, fine to coarse, rounded to sub rounded; sand, fine to coarse.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

SAND with some silt; light brown. Medium dense; moist; sand, fine to
medium.

Sandy GRAVEL; greyish brown. Very dense; dry to moist; gravel, fine to
coarse, rounded to sub rounded; sand, fine to coarse.

SAND wtih some silt; grey. Moist; sand, fine to coarse.

Sandy GRAVEL with some cobbles; grey. Very dense; dry to moist;
gravel, fine to coarse, rounded to sub rounded; sand, fine to coarse.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

SILT; light brown, mottled orange. Moist; low plasticity.

Sandy GRAVEL with some cobbles; grey. Dense to very dense; dry to
moist; gravel, fine to coarse, rounded to sub rounded; sand, fine to
coarse.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

SILT with some fine sand; light brown, mottled orange. Moist; low
plasticity.

Sandy GRAVEL with some cobbles; grey. Very dense; dry to moist;
gravel, fine to coarse, rounded to sub rounded; sand, fine to coarse.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

SILT; light brown, mottled orange. Moist; low plasticity.

Silty SAND; grey brown, mottled orange. Medium dense; moist; sand,
fine to medium.

SILT; light brown, mottled orange. Moist; low plasticity.

Sandy GRAVEL with some cobbles; grey. Very dense; dry to moist;
gravel, fine to coarse, rounded to sub rounded; sand, fine to coarse.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

Silty SAND; grey brown, mottled orange. Medium dense; moist; sand,
fine to medium.

Sandy SILT; grey brown. Moist; low plasticity.

Silty SAND; grey brown, mottled orange. Moist; sand, fine to medium.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

Sandy SILT; light brown, mottled orange. Moist; low plasticity; sand, fine.

Sandy GRAVEL with some cobbles; grey. Very dense; dry to moist;
gravel, fine to coarse, rounded to sub rounded; sand, fine to coarse.
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SILT; dark brown. Moist; rootlets.
[TOPSOIL]

Silty SAND; grey brown, mottled orange. Medium dense; moist; sand,
fine to medium.
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EOH: 3m

SILT; dark brown. Moist; rootlets.
[TOPSOIL]

Sandy SILT; grey, mottled orange. Moist; non plastic.
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These pages present an explanation of the terms and symbols used on the log sheets entitled “Summary of 
Soil Profile and Testing”.  The materials, boundaries and conditions have been interpreted at the test hole 
locations only and could differ elsewhere on the site. 
 
 
1.  DEPTH / ELEVATION 
 
This column refers to the depth below the ground surface existing at the time of drilling.  The corresponding 
elevations are shown with respect to the datum noted where survey information is available. 
 
 
 
2.  SOIL AND ROCK SYMBOL 
 
This column contains the standard soil and rock symbols used by Babbage for the materials encountered in 
the boreholes as shown below: 
 

 Fill  Clay  Boulders 

 Asphalt 
 

Silt  Sandstone 

 Concrete  Sand  Siltstone 

 Topsoil  Gravel  Volcanic Rock 

 Peat or Organic Soil 
 

Cobbles  Uncertain Material 

 
 
 
3.  SOIL AND ROCK DESCRIPTION 
 
The terms used to describe the soils and rocks are generally in accordance with the NZ Geotechnical 
Society’s “Guideline for the Field Classification and Description of Soil and Rock for Engineering 
Purposes” December 2005. 
 
The soils are generally described in the following order:  
 
Major soil type, minor soil type/s, consistency (for cohesive soils) or density (for cohesionless soils), 
plasticity, structure and/or particle shapes, colour, moisture condition, minor inclusions, other significant 
aspects (e.g. geological description).  
 
Where rock is encountered, the rock material and the rock mass are described in the following order: 
 
Major rock type, texture and fabric, strength, weathering, colour, discontinuity type, discontinuity spacing, 
discontinuity  orientation, discontinuity opening, discontinuity roughness, geological description (if this can be 
determined). 
 
Where no field or laboratory tests are carried out, the soils and rock descriptions are based on handling and 
visual assessment of the recovered samples.  Any design based on such descriptions should allow for 
the generic nature of the descriptions. 
 
 
 
4.  GEOLOGIC UNIT 
 
This column divides the soil and/or rock encountered in the borehole into units that have been formally 
described and published by geologists (determined from geological maps), or informal units describing what 
general categories the materials belong to eg. fill, weathered rock, alluvium, etc. 
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This refers to the particular drilling/sampling technique: 
 

HA   hand auger    TU   push-tube 
HD   hand dug    SSA   solid stem machine auger 
HSA   hollow stem machine auger  SPT   standard penetration test 
EX   hydraulic excavator   SP   scala penetrometer 
OB   open barrel    TT   triple tube 
PP   pneumatic percussion   WD   wash drill 

 VAC  vacuumed    SD  sonic vibration drilling 
 
Recovery 

This column gives the sample recovery as a percentage of the sampled length for open barrel and triple tube 
core runs, and also split spoon SPT tests.  If nothing is shown, the sample recovery was not measured. 
 
 
8.  TEST RESULTS 
 
Penetration Resistance 

The Penetration Resistance is the number of blows required to drive either a 50mm (outside diameter) open 
end “spilt spoon” or “Raymond” sampler the final 300mm of a 450mm penetration using a 64kg weight falling 
760mm.  The number of blows required to drive the sampler the final 300mm is referred to as the “N” value.  
The test is referred to as the Standard Penetration Test or SPT.  The number of blows for each 150mm 
penetration of the test, or part-penetration when driving is terminated due to hard ground, are given in the 
“Other Tests” column, e.g. 15, 36, 46 for 55mm would indicate 15 blows for the first 150mm, 36 blows for the 
second 150mm and 46 blows for a further 55mm penetration and a N value of greater than 50 would be 
reported.   
 
In some cases a solid steel 60º cone is used for this test (a solid nose Standard Penetration Test).  For 
these cases the penetration resistance is reported as an “S” value is reported in this column. 
 
Water Content and Atterberg Limits 

The moisture or water content, plastic limit and liquid limit of the recovered soil sample, as determined in the 
laboratory in accordance with the test procedures set out in NZS4402, is plotted against depth. The 
abbreviations and graphic symbols are defined as follows: 
 

● w natural moisture content 

× wP plastic limit 
+ wL liquid limit 

 
 
Other Tests 

The following abbreviations are used to indicate the type of test undertaken: 

COM Compaction Test pp Pocket penetrometer strength 
*CON Consolidation test *Q Consolidated undrained triaxial test 
G Specific gravity or solid density of particles qu Unconfined compressive strength 
k Permeability coefficient *SB Shear box test 
LS Linear shrinkage SP Scala penetrometer 
OC Organic content *ST Swelling test 
*PSD Particle size distribution SV Vane shear strength: (U) – undisturbed 
    (R) – remoulded 
 
*These tests are usually summarised separately.  
 
 
9.  REMARKS 
 
Any additional observations or relevant information such as weather conditions, piezometer design, daily 
drilling progress, survey co-ordinates of the borehole, problems encountered during drilling, etc. 



 
 

 

 

 
 

 

 

 

  
Soakage Testing Output 

 

  



Project: 300 Springs Road Date: 30/08/2024

Test Pit 3 Test No 1

Width 0.8

Depth 2

Length 2.2

Reading No Minutes Depth (m)

1 0 1.21 Volume Outflow= 0.546 m3
(between 75% and 25% of the effective depth)

2 0.5 1.24

3 1 1.27 Mean Surface Area= 4.64 m2

4 1.5 1.29

5 2 1.31 Time of Outflow= 1560 seconds (between 75% and 25% of the effective depth)

6 2.5 1.32

7 3 1.34 Soil Infiltration Rate= 7.5E-05 m/s (m
3
/s/m

2
) 271.4 (mm/hour)

8 3.5 1.36 Reading No Depth (m) Time (mins) Reading No Depth (m) Time (mins)

9 4 1.37 1.365 m 25% depth 9 1.365 4 10 1.375 4.5

10 4.5 1.38 1.675 m 75% depth 20 1.675 30 21 1.705 35

11 5 1.39

12 6 1.41

13 7 1.43

14 8 1.44 Depth Time

15 9 1.46 1.365 m 240 seconds

16 10 1.48 1.675 m 1800 seconds

17 15 1.54

18 20 1.59

19 25 1.64

20 30 1.68

21 35 1.71

22 40 1.75

23 50 1.79

24 60 1.83



Project: 300 Springs Road Date: 30/08/2024

Test Pit 9 Test No 1

Width 0.8

Depth 2

Length 2.5

Reading No Minutes Depth (m)

1 0 0.20 Volume Outflow= 0.810 m3
(between 75% and 25% of the effective depth)

2 0.5 0.24

3 1 0.27 Mean Surface Area= 11.21 m2

4 1.5 0.30

5 2 0.31 Time of Outflow= 1450 seconds (between 75% and 25% of the effective depth)

6 2.5 0.34

7 3 0.36 Soil Infiltration Rate= 5.0E-05 m/s (m
3
/s/m

2
) 179.5 (mm/hour)

8 3.5 0.38 Reading No Depth (m) Time (mins) Reading No Depth (m) Time (mins)

9 4 0.40 0.403 m 25% depth 9 0.395 4 10 0.41 4.5

10 4.5 0.41 0.808 m 75% depth 19 0.77 25 20 0.825 30

11 5 0.43

12 6 0.45

13 7 0.48

14 8 0.50 Depth Time

15 9 0.52 0.403 m 255 seconds

16 10 0.54 0.808 m 1705 seconds

17 15 0.65

18 20 0.72

19 25 0.77

20 30 0.83

21 35 0.87

22 40 0.91

23 50 0.96

24 60 1.01



Project: 318/320 Springs Road Date: 30/08/2024

Test Pit 19 Test No 1

Width 0.8

Depth 2

Length 2.5

Reading No Minutes Depth (m)

1 0 0.50 Volume Outflow= 1.340 m3
(between 75% and 25% of the effective depth)

2 0.5 0.55

3 1 0.61 Mean Surface Area= 7.48 m2

4 1.5 0.67

5 2 0.73 Time of Outflow= 364 seconds (between 75% and 25% of the effective depth)

6 2.5 0.78

7 3 0.83 Soil Infiltration Rate= 4.9E-04 m/s (m3/s/m2) 1772.6 (mm/hour)

8 3.5 0.88 Reading No Depth (m) Time (mins) Reading No Depth (m) Time (mins)

9 4 0.93 0.835 m 25% depth 7 0.825 3 8 0.88 3.5

10 4.5 0.95 1.505 m 75% depth 15 1.48 9 16 1.64 10

11 5 0.99

12 6 1.06

13 7 1.11

14 8 1.17 Depth Time

15 9 1.48 0.835 m 185 seconds

16 10 1.64 1.505 m 549 seconds

17 15 1.77

18 20 1.84



Project: 318/320 Springs Road Date: 30/08/2024

Test Pit 24 Test No 1

Width 0.8

Depth 2

Length 2.3

Reading No Minutes Depth (m)

1 0 0.22 Volume Outflow= 0.112 m3
(between 75% and 25% of the effective depth)

2 0.5 0.23

3 1 0.23 Mean Surface Area= 12.50 m2

4 1.5 0.24

5 2 0.24 Time of Outflow= 1958 seconds (between 75% and 25% of the effective depth)

6 2.5 0.24

7 3 0.24 Soil Infiltration Rate= 4.6E-06 m/s (m3/s/m2) 16.5 (mm/hour)

8 3.5 0.25 Reading No Depth (m) Time (mins) Reading No Depth (m) Time (mins)

9 4 0.25 0.251 m 25% depth 10 0.249 4.5 11 0.251 5

10 4.5 0.25 0.312 m 75% depth 21 0.308 35 22 0.315 40

11 5 0.25

12 6 0.25

13 7 0.26

14 8 0.26 Depth Time

15 9 0.26 0.251 m 293 seconds

16 10 0.26 0.312 m 2250 seconds

17 15 0.28

18 20 0.29

19 25 0.30

20 30 0.30

21 35 0.31

22 40 0.32

23 50 0.33

24 60 0.34
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Job No.: 66759#CHGE  

9 March 2026 

 

Tuatara Structures 

10A Abros Place 

Christchurch 8053 

 

For the attention of Ryley Drake 

 

Dear Ryley, 

Job No: 67592#CHGE          

 

9 March 2026 

 

374-376 SPRINGS ROAD, HORNBY 

RE: Soakage Test Results 

 

An onsite investigation has been undertaken to determine the soakage rate of the near surface soils at 

nine locations across the site. The locations of the soakage tests were chosen by the project Civil engineer 

for the purpose of estimating soil permeability variations across the site so that the design of permanent 

soakage pits can be optimised. 

Investigation Observations 

The onsite investigation used a combination of test pits and machine auger holes to undertake the soakage 

tests. The five southern test pits (TP0C, TP0D, TP0D1, TP0E, and TP0F) encountered a surficial layer of 

interbedded silts and sandy silts with a minimum thickness of approximately 3 m, underlain by cobbly silt.  

The northern test pits (TP0A, TP0B, TP0G, and TP0H) encountered the gravelly/cobbly layer at shallower 

depths. A surficial layer of interbedded silts and sandy silts was also present; however, it was thinner than 

that observed in the southern area, with a thickness generally less than 1.6 m.  

Two of the test pits (TP0E and TP0F) encountered perched water above an approximately 0.5 m thick 

clay layer, which is underlain by cobbly silts. Regional groundwater is anticipated to occur at depths greater 

than 6 m below ground level (bgl). 

Observations during excavation indicated that the first metres within the gravelly/cobbly silt layer 

generally exhibited limited drainage, with the infiltration behaviour largely controlled by the silt content. 

With increasing depth the silt content was observed to reduce, resulting in improved infiltration rates.  

At several locations, the test depth had to be increased by at least one metre due to little or no drawdown 

of the water level at the initial, shallow test depth. This generally resulted in an increased soakage rate. 
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Job No 66759#CHGE 

9 March 2026 

 

Soakage Test Results 

Where possible, the base of the percolation test was the depth to saturated soils, with the sidewalls 

influencing the tests being gravel fill. The exception to the above is TP01, with the testing undertaken 

above the water table at 1.2 m depth.  

A summary of the soakage test results is presented in Table 1. 

Table 1: Summary of soakage test results 

Test 

Location 

Final 

Depth (m) 

Depth to 

saturated 

soils (m) 

Infiltration Rate (k) 

m3/s/m2 mm/hour 

TP0A 4.10 - Rapid Drainage Rapid Drainage 

TP0B 3.45 - Rapid Drainage Rapid Drainage 

TP0C 5.70 - 9.9 x 10-4 3548 

TP0D-1 4.05 - 1.8 x 10-5 66 

TP0D-2 5.05 - 7.5 x 10-5 269 

TP0D1 4.50 - 5.5 x 10-5 197 

TP0E 5.10 - 3.0 x 10-4 1090 

TP0F 4.90 3.8* 1.2 x 10-5 41 

TP0G 3.30 3.7* Rapid Drainage Rapid Drainage 

TP0H 3.75 - 3.7 x 10-4 1331 

*perched water 

 

Report Limitations 

This type of report will always be produced within certain limits and attention is drawn to the appended 

Notes on Limitations. 
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9 March 2026 

 

APPLICABILITY AND LIMITATIONS 

Restrictions of Intended Purpose 

This report has been prepared solely for the benefit of Tuatara Structures as our client with respect to 

the brief. The reliance by other parties on the information or opinions contained in the report shall, without 

our prior review and agreement in writing, be at such party’s sole risk. Babbage accepts no responsibility 

or liability for the consequences of this report being used for any purpose or project other than that for 

which it was commissioned, or by any party with whom an agreement has not been executed. 

Legal Interpretation 

Opinions and judgements expressed herein are based on our understanding and interpretation of current 

regulatory standards and should not be construed as legal opinions. Where opinions or judgements are to 

be relied on, they should be independently verified with appropriate legal advice. 

Maps and Images 

All maps, plans, and figures included in this report are indicative only and are not to be used or interpreted 

as engineering drafts and should not be scaled. They are provided for the purposes of this report only and 

may not be used for construction purposes or any other purpose for which they are not intended. Sources 

for map and plan compositions may include LINZ Data and Map Services and local council GIS services. 

For further details regarding any maps, plans or figures in this report, please contact Babbage Consultants 

Limited. 

Reliability of Investigation 

Where Babbage have undertaken site specific geotechnical investigations, the recommendations and 

opinions in this report are based on the data derived from the exploratory holes or tests undertaken 

specifically for those investigations as described herein. 

The nature and continuity of subsoil conditions away from such exploratory holes or tests are inferred and 

it must be appreciated that actual conditions could vary considerably from those assumed and which have 

not therefore been taken into account in this report. 

The comments made regarding groundwater conditions are based on observations made at the time the 

field work was carried out.  It should be noted that groundwater levels will vary owing to seasonal, tidal, 

seismic and weather-related effects. 

Where planned and undertaken by Babbage, the scope of the investigation was selected on the basis of 

specific requirements of the Client and may be inappropriate to another form of development, scheme or 

other requirement. 
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9 March 2026 

 

During excavation and construction, the site should be examined by a Geotechnical Engineer or 

Engineering Geologist competent to judge whether the exposed subsoils are compatible with the inferred 

conditions on which the report has been based.  It is possible that the nature of the exposed subsoils may 

require further investigation and the modification of the design based upon this report. 

If during construction or excavation subsoil conditions are found to vary from those described in this 

report it is essential that Babbage are contacted as any such variations may affect the design parameters 

and recommendations provided. 

Reliability of Third-Party Data and Information 

Where factual information has been provided to Babbage by the Client including reports, documents, 

drawings, photographs, and/or geotechnical investigations undertaken by third parties, and on the basis 

of which Babbage has been requested to provide recommendations and opinions, Babbage does not accept 

any liability whatsoever for the consequences of any errors or omissions in the information supplied, and 

has accepted such information in good faith as being reasonably representative of the conditions at the 

site. 

As a user of Data extracted from the New Zealand Geotechnical Database (NZGD) Babbage (the User) is 

required to advise the Client of the following: 

The User provides or uses Data from the NZGD and the Data was uploaded into that database 

without charge and strictly on the basis that any use is at the User’s sole risk; no warranty or 

representation whatsoever (including as to its accuracy, adequacy, completeness, or fitness 

for any purpose) is provided in connection with the Data; and neither the Data Provider, the 

Owner or any other Person providing Data to the NZGD accepts any liability (including in 

negligence) in relation to it; and where any Data includes any other disclaimer or requirement 

relating to its use, the User will not use that Data unless it accepts or agrees to that disclaimer 

or requirement. 

Babbage does not accept any liability whatsoever for the Data extracted from the NZGD, and the opinions 

and recommendations provided by Babbage as a result of the use of this Data are given in good faith and 

are accepted by the Client on this basis.























Project: 300 Springs Road Date: 25/02/2026

Test Pit TP0A Test No 1

Width 0.70 m
Depth 4.10 m Cobbly Sand
Length 1.50 m

Reading No Minutes Depth (m)
1 0 3.45 Volume Outflow= 0.341 m3 (between 75% and 25% of the effective depth)
2 0.17 3.525
3 0.33 3.59 Mean Surface Area= 2.48 m2

4 0.50 3.62
5 0.67 3.705 Time of Outflow= 26 seconds (between 75% and 25% of the effective depth)
6 0.83 3.85
7 1.00 4.1 Soil Infiltration Rate= 5.3E-03 m/s (m3/s/m2) 19052.4 (mm/hour)

Reading No Depth (m) Time (mins) Reading No Depth (m) Time (mins)
3.613 m 25% depth 3 3.59 0.33333333 4 3.62 0.5
3.938 m 75% depth 6 3.85 0.83333333 7 4.1 1

Depth Time
3.613 m 28 seconds
3.938 m 54 seconds

An initial trial test was undertaken at 3.8 m bgl, where a low infiltration rate was observed. The test 
pit was subsequently extended to 4.1 m bgl, at which depth a higher infiltration rate was 
encountered.
Water was pumped into the test pit using two water trucks operating simultaneously, with both 
pumps running. After approximately 3 minutes of pumping, the water level reached 0.65 m on the 
measuring rule. The test commenced immediately thereafter. The water fully dissipated within 
approximately 1 minute.



Project: 300 Springs Road Date: 24/02/2026

Test Pit TP0B Test No 1

Width 0.70 m
Depth 3.45 m Cobbly Silt
Length 1.50 m

Reading No Minutes Depth (m)
1 0 2.92 Volume Outflow= 0.278 m3 (between 75% and 25% of the effective depth)
2 0.2 2.98
3 0.3 3.05 Mean Surface Area= 2.22 m2

4 0.5 3.11
5 0.7 3.19 Time of Outflow= 39 seconds (between 75% and 25% of the effective depth)
6 0.8 3.25
7 1.0 3.32 Soil Infiltration Rate= 3.2E-03 m/s (m3/s/m2) 11523.7 (mm/hour)
8 1.2 3.45 Reading No Depth (m) Time (mins) Reading No Depth (m) Time (mins)

3.053 m 25% depth 3 3.05 0.33333333 4 3.11 0.5
3.318 m 75% depth 6 3.25 0.83333333 7 3.32 1

Depth Time
3.053 m 20 seconds
3.318 m 60 seconds

Water was pumped into the test pit using two water trucks operating 
simultaneously, with both pumps running. After 2minutes of pumping water, 
the level just reached the 0.5 m mark on the measuring rule. The test 
commenced immediately thereafter. The water fully dissipated within 
approximately one minute.



Project: 300 Spring Road Date: 24/02/2026

Test Pit TP0C Test No 1

Width 0.40 m
Depth 5.52 m Cobbly Silty Sand
Length 0.40 m

Reading No Minutes Depth (m)
1 0 2.22 Volume Outflow= 0.207 m3 (between 75% and 25% of the effective depth)
2 0.50 3.79
3 0.67 4.23 Mean Surface Area= 4.27 m2

4 0.83 4.62
5 1.5 4.82 Time of Outflow= 49 seconds (between 75% and 25% of the effective depth)
6 2 4.9
7 2.5 4.96 Soil Infiltration Rate= 9.9E-04 m/s (m3/s/m2) 3548.4 (mm/hour)
8 3 4.94 Reading No Depth (m) Time (mins) Reading No Depth (m) Time (mins)
9 3.5 4.99 3.045 m 25% depth 1 2.22 0 2 3.79 0.5

10 4 5.03 4.695 m 75% depth 4 4.62 0.83333333 5 4.82 1.5
11 4.5 5.08
12 5 5.13
13 6 5.28
14 7 5.42 Depth Time
15 8 5.49 3.045 m 16 seconds
16 9 5.52 4.695 m 65 seconds

The borehole was advanced using a mechanical auger, producing a 400 mm diameter hole. 
The auger length was 1.7 m, and two 2 m extension rods were used; the full auger assembly 
(auger and extension rods) was fully embedded in the ground during drilling. The measured 
depth was 5.5m+TS. The discrepancy between the drilled and measured depth is attributed to 
borehole wall collapse and soil sloughing upon withdrawal of the auger, together with 
unrecovered material inherent to the augering method. Approximately 0.2 m of remoulded 
ground is estimated to be present below the recorded base of the borehole.



Project: 300 Springs Road Date: 20/02/2026

Test Pit TP0D Test No 1 @ 4.05mbgl

Width 0.85 m
Depth 3.80 m Cobbly Silt
Length 2.70 m

Reading No Minutes Depth (m)
1 0 2.77 Volume Outflow= 0.706 m3 (between 75% and 25% of the effective depth)
2 0.2 2.76
3 0.3 2.79 Mean Surface Area= 7.46 m2

4 0.5 2.77
5 0.8 2.77 Time of Outflow= 5157 seconds (between 75% and 25% of the effective depth)
6 1 2.78
7 1.5 2.78 Soil Infiltration Rate= 1.8E-05 m/s (m3/s/m2) 66.0 (mm/hour)
8 2 2.79 Reading No Depth (m) Time (mins) Reading No Depth (m) Time (mins)
9 2.5 2.79 2.914 m 25% depth 20 2.895 15 21 2.961 20

10 3 2.8 3.221 m 75% depth 28 3.18 90 29 3.23 105
11 3.5 2.805
12 4 2.81
13 4.5 2.82
14 5 2.82 Depth Time
15 6 2.825 2.914 m 985 seconds
16 7 2.835 3.221 m 6143 seconds
17 8 2.84
18 9 2.850
19 10 2.860
19 15 2.895
20 20 2.961
21 25 2.940
21 30 2.970
22 40 3.01
23 50 3.07
23 60 3.1
24 75 3.14
25 90 3.18
25 105 3.23
26 120 3.265
27 135 3.31
27 150 3.325
28 165 3.34
29 180 3.375



Project: 300 Springs Road Date: 20/02/2026

Test Pit TP0D Test No 2 @5.05mbgl

Width 0.90 m
Depth 4.80 m Cobbly Silt
Length 1.90 m

Reading No Minutes Depth (m)
1 0 3.87 Volume Outflow= 0.795 m3 (between 75% and 25% of the effective depth)
2 0.17 3.88
3 0.33 3.89 Mean Surface Area= 4.31 m2

4 0.50 3.9
5 0.67 3.91 Time of Outflow= 2465 seconds (between 75% and 25% of the effective depth)
6 0.83 3.91
7 1 4.8 Soil Infiltration Rate= 7.5E-05 m/s (m3/s/m2) 269.2 (mm/hour)
8 1.5 3.93 Reading No Depth (m) Time (mins) Reading No Depth (m) Time (mins)
9 2 3.94 4.103 m 25% depth 22 4.09 20 23 4.18 25.00

10 2.5 3.94 4.568 m 75% depth 27 4.47 60 28 4.80 66.00
11 3 3.95
12 3.5 3.96
13 4 3.97
14 4.5 3.98 Depth Time
15 5 3.99 4.103 m 1242 seconds
16 6 3.995 4.568 m 3706 seconds
17 7 4
18 8 4.01
19 9 4.025
19 10 4.04
20 11 4.06
21 20 4.09
21 25 4.18
22 30 4.26
23 40 4.28
23 50 4.39
24 60 4.47
25 66 4.8

TP was dug down up to 4.8m+TP
Water was pumped into the TP until it reached a height of 0.93 m and 
remained constant for 2 minutes without any rise in water level. The test 
then commenced.



Project: 300 Spring Road Date: 24/02/2026

Test Pit TP0D1 Test No 1

Width 0.40 m
Depth 4.30 m Cobbly Silty Sand
Length 0.40 m

Reading No Minutes Depth (m)
1 0 0.100 Volume Outflow= 0.264 m3 (between 75% and 25% of the effective depth)
2 0.17 0.220
3 0.33 0.310 Mean Surface Area= 5.40 m2

4 0.67 0.440
5 1 0.540 Time of Outflow= 890 seconds (between 75% and 25% of the effective depth)
6 1.5 0.810
7 2 0.970 Soil Infiltration Rate= 5.5E-05 m/s (m3/s/m2) 197.6 (mm/hour)
8 2.5 1.110 Reading No Depth (m) Time (mins) Reading No Depth (m) Time (mins)
9 3 1.260 1.150 m 25% depth 8 1.11 2.5 9 1.26 3

10 3.5 1.410 3.250 m 75% depth 19 3.09 15 20 3.415 20
11 4 1.540
12 4.5 1.670
13 5 1.770
14 6 1.950 Depth Time
15 7 2.145 1.150 m 158 seconds
16 8 2.290 3.250 m 1048 seconds
17 9 2.420
18 10 2.540
18 15 3.090
19 20 3.415
19 25 3.685
20 30 4.110
21 35 4.300

The borehole was advanced using a mechanical auger, producing a 400 mm diameter hole. 
The auger length was 1.7 m, and two 2 m extension rods were used; the full auger assembly 
(auger and extension rods) was fully embedded in the ground during drilling. The measured 
depth was 4.3+TS m. The discrepancy between the drilled and measured depth is attributed 
to borehole wall collapse and soil sloughing upon withdrawal of the auger, together with 
unrecovered material inherent to the augering method. Approximately 1.4 m of remoulded 
ground is estimated to be present below the recorded base of the borehole.



Project: 300 Springs Road Date: 20/02/2026

Test Pit TP0E Test No 1

Width 1.20 m
Depth 5.10 m Cobbly Silt
Length 1.50 m

Reading No Minutes Depth (m)
1 0 4.220 Volume Outflow= 0.792 m3 (between 75% and 25% of the effective depth)
2 0.2 4.230
3 0.3 4.235 Mean Surface Area= 4.18 m2

4 0.5 4.240
5 0.7 4.245 Time of Outflow= 626 seconds (between 75% and 25% of the effective depth)
6 0.8 4.250
7 1 4.255 Soil Infiltration Rate= 3.0E-04 m/s (m3/s/m2) 1090.7 (mm/hour)
8 1.5 4.270 Reading No Depth (m) Time (mins) Reading No Depth (m) Time (mins)
9 2 4.290 4.440 m 25% depth 16 4.415 6 17 4.445 7

10 2.5 4.300 4.880 m 75% depth 27 4.86 17 28 4.935 18
11 3 4.310
12 3.5 4.330
13 4 4.350
14 4.5 4.370 Depth Time
15 5 4.390 4.440 m 410 seconds
16 6 4.415 4.880 m 1036 seconds
17 7 4.445
18 8 4.470
19 9 4.490
19 10 4.520
20 11 4.550
21 12 4.580
21 13 4.700
22 14 4.735
23 15 4.770
23 16 4.810
24 17 4.860
25 18 4.935
25 19 5.010
26 20 5.075
27 21 5.100

The entire available water supply (1,000 L tank) was utilised. However, due 
to the dimensions of the test pit (1.2 m × 3.0 m × 5.1 m) and the associated 
water demand, it was not possible to flood the entire excavation. Any 
discrepancy in dimensions relates to the wetted area measured, which was 
less than the overall test pit area.



Project: 300 Spring Road Date: 24/02/2026

Test Pit TP0F Test No 1

Width 0.40 m
Depth 4.60 m Cobbly Silt
Length 0.40 m

Reading No Minutes Depth (m)
1 0 0.57 Volume Outflow= 0.175 m3 (between 75% and 25% of the effective depth)
2 0.17 0.66
3 0.33 0.67 Mean Surface Area= 6.76 m2

4 0.67 0.72
5 0.83 0.75 Time of Outflow= 2239 seconds (between 75% and 25% of the effective depth)
6 1 0.77
7 1.5 0.84 Soil Infiltration Rate= 1.2E-05 m/s (m3/s/m2) 41.5 (mm/hour)
8 2 0.89 Reading No Depth (m) Time (mins) Reading No Depth (m) Time (mins)
9 2.5 0.95 1.265 m 25% depth 14 1.19 5 15 1.27 6

10 3 1.01 2.655 m 75% depth 24 2.59 40 25 2.79 50
11 3.5 1.05
12 4 1.1
13 4.5 1.15
14 5 1.19 Depth Time
15 6 1.27 1.265 m 356 seconds
16 7 1.34 2.655 m 2595 seconds
16 8 1.42
17 9 1.47
17 10 1.52
18 15 1.78
18 20 2.01
19 25 2.18
19 30 2.36
20 40 2.59
20 50 2.79
21 60 2.95
21 70 3.07
22 80 3.18
22 90 3.26
23 100 3.35

The measured depth was 4.6+TS m. Approximately 0.5 m of remoulded ground is estimated to 
be present below the recorded base of the borehole. 
Test stopped at 1.5hrs



Project: 300 Springs Road Date: 24/02/2026

Test Pit TP0G Test No 1

Width 0.70 m
Depth 3.30 m Cobbly Silt
Length 1.50 m

Reading No Minutes Depth (m)
1 0.00 2.7 Volume Outflow= 0.315 m3 (between 75% and 25% of the effective depth)
2 0.17 2.75
3 0.33 2.8 Mean Surface Area= 2.37 m2

4 0.50 2.82
5 0.67 2.86 Time of Outflow= 28 seconds (between 75% and 25% of the effective depth)
6 0.83 2.9
7 1.00 2.94 Soil Infiltration Rate= 4.7E-03 m/s (m3/s/m2) 16887.6 (mm/hour)
8 1.17 3.3 Reading No Depth (m) Time (mins) Reading No Depth (m) Time (mins)

2.850 m 25% depth 4 2.82 0.5 5 2.86 0.66666667
3.150 m 75% depth 7 2.94 1 8 3.3 1.16666667

Depth Time
2.850 m 37 seconds
3.150 m 66 seconds

Water was pumped into the test pit using two water trucks operating 
simultaneously, with both pumps running. Once the water level reached the 
0.6 m mark on the measuring rule, no further rise in water level was 
observed. The test commenced immediately thereafter. The water fully 
dissipated within approximately one minute.



Project: 300 Springs Road Date: 25/02/2026

Test Pit TP0H Test No 1

Width 0.60 m
Depth 3.75 m Cobbly Silt
Length 2.00 m

Reading No Minutes Depth (m)
1 0.00 2.60 Volume Outflow= 0.690 m3 (between 75% and 25% of the effective depth)
2 0.17 2.63
3 0.33 2.65 Mean Surface Area= 4.19 m2

4 0.50 2.67
5 0.67 2.68 Time of Outflow= 445 seconds (between 75% and 25% of the effective depth)
6 0.83 2.70
7 1.00 2.72 Soil Infiltration Rate= 3.7E-04 m/s (m3/s/m2) 1330.9 (mm/hour)
8 1.50 2.75 Reading No Depth (m) Time (mins) Reading No Depth (m) Time (mins)
9 2.00 2.80 2.888 m 25% depth 10 2.85 2.5 11 2.9 3

10 2.50 2.85 3.463 m 75% depth 20 3.34 10 21 3.75 11
11 3.00 2.90
12 3.50 2.94
13 4.00 3.00
14 4.50 3.03 Depth Time
15 5.00 3.05 2.888 m 173 seconds
16 6.00 3.12 3.463 m 618 seconds
17 7.00 3.18
18 8.00 3.23
19 9.00 3.27
20 10.00 3.34
21 11.00 3.75

An initial trial test was undertaken at 2.15 m bgl, where a low infiltration rate was 
observed. The test pit was subsequently extended to 3.75 m bgl, at which depth a higher 
infiltration rate was encountered.
Water was pumped into the test pit using two water trucks operating simultaneously, with 
both pumps running. After approximately 3 minutes of pumping, the water level reached 
1.2 m on the measuring rule. The test commenced immediately thereafter. The water fully 
dissipated within approximately 10 minutes.
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20.05.2026 Reference ORN1030096 
         
 
Gasper Weber 
383 Colombo Street 
christchurch 
christchurch 8023 
 
 
Dear Gasper 
 
Proposed subdivision – TBC Springs Road  Hornby Christchurch or Lot No.  & DP  
 
Thank you for your request for a letter to confirm there is capacity on the Orion network to service the 
electrical needs of your proposed subdivision. 
 
This letter is not suitable for 224 clearance purposes. 
 
I confirm: 

1. Orion has the capacity on the network to meet your request. 
 

2. There are no specific connections available for this subdivision however: 
 

a. A connection can be made available for 37 lots of dwellings subject to alteration to the 
Orion network; and 
 

b. It is likely Orion will need to either upgrade existing network or lay new cables to create 
these connections.  We recommend the developer engages an authorised Orion subdivision 
designer to help you through this process and submit a suitable design proposal so that 
your development may connect to the Orion network. 
 

c. There will be costs associated in providing the connection(s). The costs payable will be in 
accordance with the Orion subdivision policy and will be the responsibility of the property 
owner. 

 
d. The next step will be to apply for a connection online at www.oriongroup.co.nz under “get 

connected”. 
 

3. Orion will request an easement in gross for all over boundary existing network not 
currently secured by way of easement at the developers cost prior to the issuing 224 
clearance. 
 

4. To comply with Orion’s network security conditions an alternative feed from adjoining 
developments may also be required. 
 

5. All proposed new structures near or under existing overhead lines (eg house, sheds, carports, 
garages or any other structures) must comply with the distances stated in the New Zealand 
Electrical Code of Practice for Electrical Safe Distances 2001 (NZECP34:2001). 



 
- 2 - 

 

 
6. IMPORTANT: This Capacity Letter will expire upon the earlier of the date upon which a connection 

for each of the lots for the development has been approved and livened or 6 months from the date 
of this letter in the case of a residential/rural subdivisions or, 12 months in the case of a 
commercial/industrial subdivision. 

 
All terms and conditions will be subject to current Orion policies and practices. 
 
Please contact me if you require any further information. 
 
 
Yours faithfully 
 
Peter Johnson 
Contract Mgr Connections (NS) 
Email  
Phone  
 

s 9(2)(a)
s 9(2)(a)






