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DISCLAIMER 

This report has been prepared at the specific instructions of Alistair Cameron, and concerns 

2 Auckland Street, Ashley, Waimakariri. The site is legally described as Lot 1 DP 394101 (Title 

376526). This report provides a geotechnical assessment of the land underlying the site and a review 

of geotechnical information. 

Davis Ogilvie did not perform a complete assessment of all possible conditions or circumstances that 

may exist at the site. Conditions may exist which were undetectable given the limited investigation of 

the site. Variations in conditions may occur between test locations, and there may be conditions onsite 

which have not been revealed by the investigation, which have not been taken into account in the 

report. 

Davis Ogilvie’s opinions are based upon information that existed at the time of the production of the 

document. Assessments made in this report are based on the conditions found onsite and published 

sources detailing the recommended investigation methodologies described. No warranty is included; 

either expressed or implied that the actual conditions will conform to the assessments contained in this 

report. 

Information herein was created from maps and / or data from the New Zealand Geotechnical 

Database (https://www.nzgd.org.nz) which were prepared and / or compiled for the Earthquake 

Commission (EQC) to assist in assessing insurance claims made under the Earthquake Commission 

Act 1993. The source maps and data were not intended for any other purpose. EQC and its engineers, 

Tonkin & Taylor, have no liability for any use of the maps and data or for the consequences of any 

person relying on them in any way.  

Only Alistair Cameron and the Local and Regional Territorial Authorities are entitled to rely upon this 

engineering report. Davis Ogilvie & Partners Ltd. accepts no liability to anyone other than Alistair 

Cameron in any way in relation to this report and the content of it and any direct or indirect effect this 

engineering report may have. Davis Ogilvie & Partners Ltd. does not contemplate anyone else relying 

on this report or that it will be used for any other purpose. 

Should anyone wish to discuss the content of this report with Davis Ogilvie & Partners Ltd, they are 

welcome to contact us on (03) 366 1653 or at Level 1, 24 Moorhouse Ave, Addington, Christchurch.  
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EXECUTIVE SUMMARY

Davis Ogilvie & Partners Ltd. was engaged by Alistair Cameron to undertake a geotechnical 

investigation of the site at 2 Auckland Street, Ashley. The purpose of the geotechnical investigation 

was to investigate the underlying ground conditions, assess natural hazards, and provide 

recommendations regarding residential foundations and civil infrastructure to support a subdivision 

consent application for 94 proposed residential lots. 

Across the 8.0 ha site, Davis Ogilvie oversaw the excavation of 22 Test Pits and 26 Dynamic Cone 

Penetrometers. The shallow soil profile generally consisted of a surficial topsoil layer overlying a unit 

of silt, which ranged from 1.1 to 3.7 m thick, then dense silty and sandy gravel. Groundwater was 

encountered at between 2.4 – 5.4 m below existing ground level (EGL). Observations of the soil and 

groundwater conditions indicate liquefaction-induced settlement is unlikely and a liquefaction 

vulnerability risk of ‘very low’ to ‘low’ is considered appropriate. 

Based on the in-situ DCP testing, a static Ultimate Bearing Capacity (UBC) of 300 kPa was achieved 

at depths ranging from 0.5 – 2.4 m below EGL. The maximum depth to which ‘good ground’ has been 

assigned at the site is 0.6 m, above which standard (NZS 3604:2011) foundation options are 

considered suitable. Recommended foundation options where ‘good ground’ has been achieved 

include NZS 3604 concrete slab or piles for suspended floors founded at a depth where 300 kPa has 

been confirmed. In areas where the depth to 300 kPa UBC exceeds 0.6 m below EGL, an UBC of 

200 kPa is recommended with Specific Engineering Design for foundations.  

An extract from the Davis Ogilvie Flooding Assessment report summarises “Given the protection 

provided by the Ashley / Rakahuri River Control Scheme stopbanks the overall flood hazard risk for 2 

Auckland Street, Ashley, is considered very low and no specific flood hazard mitigation measures are 

likely to be required when constructing dwellings on or servicing the property.”

For pavement design, it is recommended that a subgrade Californian Bearing Ratio of 4 be adopted. 

Stormwater management is to a stormwater management area at the south of the site on proposed 

Lot 94. Falling Head Infiltration testing in the underlying gravelly soils returned average initial rates of 

between 1.8 – 3.0 m/hr, and ultimate rates ranged between 0.3 – 0.6 m/hr. 

The site is considered suitable for residential development under Section 106 of the Resource 

Management Act (1991) in regards to natural hazards, subject to the following conditions: 

 Site-specific geotechnical investigation at building consent stage will be required to determine 

the depth to an appropriate bearing capacity at the location of each dwelling;
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 Finished floor levels are confirmed during the consenting process by Waimakariri District 

Council and / or Environment Canterbury;

 Specific engineering design, observation and certification will be required on proposed Lots 

39 – 48 and Lot 94 to address the reduced bearing capacity and possible low liquefaction risk 

identified in this area.  
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1.0 INTRODUCTION 

Davis Ogilvie & Partners Ltd. (DO) was engaged by Alistair Cameron (the client), to carry out a 

geotechnical investigation at 2 Auckland Street, Ashley, Waimakariri District, legally known as Lot 1 

DP 394101, held under title 376526. The purpose of the geotechnical investigation was to investigate 

the underlying ground conditions, assess natural hazards, and provide recommendations regarding 

residential foundations and civil infrastructure to support your subdivision consent application for 94 

proposed residential lots. 

1.1 Site Description

The site is located in the North Canterbury town of Ashley, approximately 6.6 km west of State 

Highway 1 (Main North Road), and 3.0 km northeast of Rangiora town centre (Figure 1). The 

land parcel is zoned ‘Rural’1 and is bounded by Canterbury Street to the north, Auckland Street 

to the west, Lower Sefton Road to the south, and developed rural-residential land to the east.  

The 400 m wide Ashley River channel is 320 m south of the site, and is separated from the site 

by a raised flood bank and Lower Sefton Road. A narrow waterway, Saltwater Creek, flows 

through adjacent farmland, 135 m east of the site. In the north-eastern corner of the site, the 

original channel (that can be observed in historical aerial photographs20) has been diverted into 

a man-made drainage channel which runs along the north boundary and northern half of the 

eastern boundary. Bunds formed from excavation of the channel remain in this area. The 

channel contained still to low-flow water at the time of the site walkover. An overgrown drainage 

swale containing still water also runs along the western boundary, parallel to Auckland Street. 

The site comprises an approximately semi-rectangular area of 8.0 hectares (80,000 m2), and is 

largely undeveloped grassed farmland. Existing developed residential land parcels (Lots 1 

DP 5992 and Pt RS 1294) located immediately north of the subject land area are not within the 

subject site; however, a recently relocated dwelling (located within proposed Lot 9) and 

temporary storage yard and stockpile area are included in the north of the site, as seen in 

Figure 2. In the south of the site and along the western boundary, the land area has also been 

used to stockpile topsoil and gravel. The resulting land surface is irregular and is overgrown by 

vegetation. 

The land is generally flat to undulating, with a gentle overall slope towards the Ashley River in 

the south to southeast. According to an existing topographical survey of the site2, there is an 

overall elevation differential of approximately 5.0 m between the northwest and southeast 

boundaries of the property. A recent oblique aerial photo of the site is shown in Figure 2. 

1 Waimakariri District Council – District Plan accessed via https://waimakariri.isoplan.co.nz/eplan/#/Property/15548, accessed August 2020. 
2 Survey plan provided by the client: Topography Survey of Lot 2 DP 71999 (Base Plot) - 1:1,000. Details of surveyor and date of approval are not 
legible in the copy provided. Based on features in the survey, it is understood to have been undertaken mid-1990s. 
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Figure 1: Topo50 map3 showing the site location (red arrow) relative to nearby features. 

Grid size is equal to 1 km2.

Figure 2: Oblique aerial photograph of the site (yellow dash line is approximate boundary), 

orientated south-east. Photo dated 24 June 2020. 

3 Topo50 Maps accessed from https://data.linz.govt.nz/layer/50767-nz-topo50-maps/
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1.2 Proposed Development

Based on the scheme plan for the site, the proposed development is to include subdividing the 

8.0 ha site into approximately 93 residential lots plus a stormwater disposal area in the south 

(Lot 94) and access road (Lot 95), as shown in Figure 34. The lots are to be served by an 

internal roading network with two egresses from Auckland Street and one from Lower Sefton 

Road. The proposed residential lots are typically 600 m2 but range from 600 m2 up to 860 m2. 

Lot 94, the stormwater management area, will be 5600 m2, 

Figure 3: Proposed scheme plan showing test pit and DCP locations and recent aerial image5

4 Davis Ogilvie – GM37211 – Proposed Subdivision of Lot 1 DP394101, DWG 101-A, 2 pages,
5 Canterbury Maps Viewer – Imagery Basemaps: Latest Imagery, accessed via https://mapviewer.canterburymaps.govt.nz/



Geotechnical Report 
Alistair Cameron 
February 2024 Page 10 of 29 

This report may not be read or reproduced except in its entirety. 

2.0 REVIEW OF PUBLISHED INFORMATION 

A detailed review of published information regarding the site is provided in following sections. 

2.1 Site Geology

The published geology of the site is identified as “Grey to grey-brown river alluvium of 

undifferentiated Late Quaternary age (IQa)” covering most of the site6. A mapped geological 

boundary is located approximately 90 m north of the southern boundary of the site, striking 

northeast / southwest where the geology changes to modern river (Holocene) floodplain 

deposits of “Grey river alluvium beneath plains or low-level terraces (Q1a).” A further geological 

boundary is mapped 40 m south of the site where the geology changes to active floodplain 

deposits of “Grey river alluvium, comprising gravel, sand and silt, in active floodplains (Q1a_af)”, 

as shown in Figure 4.  

Geomorphic mapping of the area7 inidcates that the site is largely covered by the Okuku 

aggradation surface (15 – 25 Ka), with the Ashley Fan alluvial surface (<2.4 Ka) and an area of 

“riverbed reclaimed by stopbanks” narrowly present in the south of the site. 

The only geotechnical test information available on the New Zealand Geotechnical Database 

(NZGD) in the immediate vicinity of the site is that which was uploaded by Davis Ogilvie in 2020 

upon completion of this ground investigation. Boreholes drilled near the Ashley River Bridge8, 

1.6 km west of the site, shows the deep underlying soil profile consisting of sandy gravel with 

several ~1.0 m thick beds of gravelly clay or gravelly silt encountered to the termaination depth 

at 25 m. 

6 Forsyth, P.J.; Barrell, D.J.A.; Jongens, R. (compilers) 2008. Geology of the Christchurch area. Institute of Geological and Nuclear Sciences 1:250 
000 geological map 16. 1 sheet + 67 p. Lower Hutt, New Zealand. GNS Science. 
7 Environment Canterbury (2002) Map 4.3 Ashley River Floodplain Management Plan: Floodplain Geomorphology. Major Revision by McPherson 
& Cameron Associates, Geological Field Services, Christchurch, March 2002. Drafting by Ryan Elley, GIS Section of Environment Canterbury, 
March 2002. 
8 NZGD boreholes BH_31944 and BH_31945 (Opus Job 6-DHLHB.00) drilled July 2013. 
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Figure 4: Mapped Geological boundaries in the area of 2 Auckland Street with labelled geological 

units6. The approximate outline of the site is shown by the yellow dashed line.

2.2 Groundwater

The closest existing groundwater wells publically available via Environment Canterbury (ECan)9

are 160 – 410 m west of the site (M35/0001, M35/7335 and M35/7558). The wells all show a 

calculated (minimum 80%) depth to groundwater of approximately 3.7 m below ground level.  

Groundwater depths in well M34/0208, 480 m west of the site near the intersection of Fawcetts 

and Boundary Roads, were recorded during a 23-year period between 1963 and 1986. The 

results are presented in Figure 5 and show a median depth to groundwater during this period of 

5.9 m below ground level, and a minimum depth of 5.3 m at this location. 

9 ECan Well Search accessed from https://www.ecan.govt.nz/data/well-search/
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Figure 5: Groundwater monitoring data from well M34/0208 (480 m from the site) showing 

measured depths to groundwater below ground level (in meters) between 1963 to 1986 (generally 3 

to 4 measurements recorded annually).

2.3 Seismicity and Liquefaction Hazard 

The nearest known major active faults listed in the NZS 1170.5:2004 are the Alpine (100 km 

northwest of the site), Kakapo (70 km, north-northwest), Hope (80 km, north and northwest) and 

the Kelly Fault (88 km northwest).

According to the GNS Active Fault Database10, faults below the Canterbury planes nearest to 

the site include the east-west trending Loburn Fault (1.3 km, northwest and north of the site) 

and Ashley Fault (4.0 km, west of the site). These faults are within a ‘hybrid zone’ of fault 

relative movement below a zone of dominantly thrust faulting to the north and dominantly 

strike-slip faulting to the south11,12. The site is not presently mapped by the WDC as being in a 

Fault Avoidance Zone13,14. 

10 GNS Active Fault Database available at http://data.gns.cri.nz/af/
11 R Sisson, J Campbell, J Pettinga, D Milner – Paleoseismicity of the Ashley & Loburn Faults, North Canterbury, New Zealand – Natural Hazards 
Research Centre, Department of Geological Sciences, University of Canterbury (EQC funded project 97/237)
12 Pettinga, J.R., Chamberlain, C.G., Yetton, M.D., Van Dissen, R.J. and Downes, G. (1998). Earthquake Hazard and Risk Assessment Study 
(Stage 1 – Part A); Earthquake Source Identification and Characterisation. Canterbury Regional Council Publication U98/10.
13 Waimakariri District Plan Hazards Map from: 
https://waimakariri.maps.arcgis.com/apps/webappviewer/index.html?id=a1508164fb474825bd34c34eebfadc46
14 Canterbury Maps - Earthquake Faults Map from: https://canterburymaps.govt.nz/map?webmap=f716b840dc434c009e8f74f644a271d6
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The site is mapped by the Ministry of Business of Innovation, Business and Employment (MBIE)  

As “N/A – Rural and Unmapped”15. According to the ECan Liquefaction Assessment Area map16, 

the site is zoned within a broad area classified as “damaging liquefaction unlikely.” The zone 

defined as “liquefaction assessment needed” occurs from 560 m east of the site and continues 

towards the coast. The nearest mapped area of “possible flooding by sediment, possibly related 

to liquefaction” by ECan is 50 m north of the site17 following the 2010/2011 Christchurch 

Earthquake Sequence. The corresponding area of “probable observed liquefaction at the 

surface” is some 650 m west of the site, north of Ashley River Bridge17. 

In summary, the site is not presently mapped in any areas of concern with respect to the seismic 

hazard. 

2.4 Flood Management Finished Floor Levels 

Flood management is addressed in a standalone Flooding Assessment Memorandum18

prepared by Davis Ogilvie and included as Appendix A. An extract from the summary is provide 

below. 

“Numerous flood investigations have been undertaken for the Ashley / Rakahuri River floodplain 

and there is a good understanding of the flood risk. Given the protection provided by the Ashley 

/ Rakahuri River Control Scheme stopbanks the overall flood hazard risk for 2 Auckland Street, 

Ashley, is considered very low and no specific flood hazard mitigation measures are likely to be 

required when constructing dwellings on or servicing the property. 

Current expectation is that finished floor level for any dwellings constructed on 2 Auckland 

Street, Ashley will need to be at least 400 mm above undisturbed ground around the dwelling 

footprint. It is recommended that finished floor level requirements are confirmed with 

Environment Canterbury and Waimakariri District Council during detailed design of the 

subdivision.” 

2.5 Environment Canterbury Listed Land Use Register 

The property is not included on the ECan Listed Land Use Register (LLUR). Please note, this 

does not confirm that the site is not contaminated. This is discussed further in a standalone 

environmental report by Davis Ogilvie. 

15 New Zealand Geotechnical Database - MBIE Residential Foundation Technical Categories - Map  
CGD5020. 
16 Environment Canterbury “Liquefaction assessment area map for the eastern Canterbury project area” released in January 2013. New Zealand 
Geotechnical Database Map CGD5140 - 19 Feb 2013. 
17 Review of liquefaction hazard information in eastern Canterbury, including Christchurch City and parts of Selwyn, Waimakariri and Hurunui 
Districts. Environment Canterbury Report R12/83. December 2012. # 
18 Flooding Assessment – 2 Auckland Street, Ashley V1 02/02/2014, Davis Ogilve 37211  
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2.6 Aerial Imagery

A summary of the observations made from publically available aerial imagery is provided 

below19,20,21: 

 The earliest aerial imagery of the site from 1941 shows the site as mostly undeveloped 

agricultural land with 5 to 6 buildings on the northern half of the site. These appear to be 

farm buildings / sheds with a probable dwelling and auxiliary buildings central to the north 

of the site (proposed Lot 19 area). 

 A clear channel depression crosses the northeast corner of the site (near the original 

dwelling), and connects to a water race in the west near Saltwater Creek.  

 A silo structure appears in the 1970 photo between one of the auxiliary buildings and the 

dwelling. Imagery from 1994 shows all farm buildings removed, apart from the dwelling 

and sheds directly next to the dwelling. By 2000, the dwelling (in proposed Lot 19) was 

also removed. 

 Ground disturbance along the north-east property boundary can be seen in the 2000 

photo. The dwelling has been removed from the site by 2004 but two shed-sized buildings 

remain. 

 The gravel work platform and soil storage area off Canterbury Street was constructed by 

mid-2016. 

 The dwelling in the area of proposed Lots 20 / 21 (central north of site) was relocated on 

site and the surrounding ground was prepared in early-2017. 

 Following this, no significant change at the site can be observed to the present day. 

3.0 GEOTECHNICAL INVESTIGATION AND RESULTS 

Davis Ogilvie conducted geotechnical testing on the site between 24 June and 10 July 2020. The 

testing comprised 22 machine-excavated Test Pits (TP) with 26 Dynamic Cone Penetrometer (DCP) 

testing. 

TPs were excavated to between 1.6 to 5.4 m below Existing Ground Level (EGL). DCPs were 

advanced to between 1.1 and 3.9 m below EGL, terminating at practical refusal or at a target depth. 

Falling Head Infiltration (FHI) tests were also conducted on 5 of the TPs to assist with civil stormwater 

design. 

A geotechnical site plan showing the test locations is provided in Appendix B.  

19 Google Earth – historical imagery. 
20 Canterbury Maps – Imagery Base Maps, available at: https://mapviewer.canterburymaps.govt.nz/
21 RetroLens historical image resource, available at: http://retrolens.nz/
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3.1 Shallow Testing

Testing revealed a generally uniform soil profile across the site consisting of topsoil underlain by 

silt (with lesser sand) that generally showed an increase in consistency / density with depth and 

then gravel. In the far north of the site, the depth to gravel (overlain by silt) was relatively 

shallow (i.e., 1.5 – 2.5 m below EGL) compared to the far south of the site where gravel was 

measured at greater depth (i.e., 3.0 – 4.6 m below EGL). 

Typical soil profiles revealed by the TPs are shown in Figure 6 and DCP profiles are presented 

in Figure 7. This figure shows the variation between blow counts with depth over most of the site 

compared to those in the south. A summary of the soil profiles encountered at each test location 

is provided in Table 1A-C and full logs are included in Appendix C. The depth to gravel 

encountered across the site is presented on a site plan in Figure 8. 

Figure 6: Examples of the soil profile encountered in the north of the site: 

A) TP20a, where gravel was encountered at relatively shallow depths; and south of the site: 

B) TP7 where gravel was encountered at greater depths beneath a saturated gley horizon.

A. B. 
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Figure 7: DCP profiles through topsoil and silt (overlying gravel, not reached by DCPs). Results 

show a consistent trend, except for DCP 7, 17a and 19 in the south of the site where soft, wet silt 

was encountered at deep.
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Table 1A: Summarised Soil Profile for DCP 1 – 6  

Summary 
of Soil Type

DCP 
(blows 
/ 100 
mm)

Relative 
Density / 

Consistency

Depth Below EGL (m)**

DCP1 

+TP 

DCP2 

+TP 

DCP3 

+TP 

DCP4 

+TP 

DCP5 

+TP 

DCP6 

+TP 

TOPSOIL / 
FILL 

0 – 11 * 0.0 – 0.4 0.0 – 0.5 0.0 – 0.5 0.0 – 0.3 0.0 – 0.4 0.0 – 0.4 

SILT 

<1 – 7 Soft to stiff 0.4 – 0.7 0.5 – 0.8 0.5 – 0.7 0.3 – 0.8 0.4 – 0.7 0.4 – 0.6 

7 – 30 
+ 

Very stiff to 
hard 0.7 – 2.2 0.8 – 2.5 0.7 – 3.0 0.8 – 2.5 0.7 – 2.2 0.6 – 2.3 

Sandy or 
silty 

GRAVEL 

NE 
Dense to very 

dense*** 2.2 – 2.8+ 
2.5 – 
2.8+ 

3.0 – 
5.4+ 

2.5 – 
3.9+ 

2.2 – 3.1+ 
2.3 – 
3.0+ 

Groundwater depth (m below EGL) NE NE 5.4 NE NE NE 

Table 1B: Summarised Soil Profile for DCP 7 – 13

Summary 
of Soil Type 

DCP 
(blows 
/ 100 
mm) 

Relative 
Density / 

Consistency 

Depth Below EGL (m)** 

DCP7 

+TP 

DCP8 

+TP 

DCP9 

+TP 

DCP10 

+TP 

DCP11 

+TP 

DCP12 

+TP 

DCP13 

+TP 

TOPSOIL / 
FILL 

0 – 11 * 0.0 – 0.3 
0.0 – 
0.3 

0.0 – 
0.3 

0.0 – 
0.4 

0.0 – 0.4 
0.0 – 
0.3 

0.0 – 
0.3 

SILT 

<1 – 7 Soft to stiff 0.3 – 2.7 
0.3 – 
0.6 

0.3 – 
0.6 

0.4 – 
0.7 

0.4 – 0.9 
0.3 – 
1.3 

0.3 – 
0.7 

7 – 30 
+ 

Very stiff to 
hard 2.7 – 4.0 

0.6 – 
2.8 

0.6 – 
3.4 

0.7 – 
3.6 

0.9 – 1.5 
1.3 – 
2.6 

0.7 – 
2.3 

Sandy or 
silty 

GRAVEL 

NE 
Dense to very 

dense**** 
4.0 – 
4.3+ 

2.8– 
3.8+ 

3.4 – 
4.0 + 

3.6 – 
5.3+ 

1.5 – 
1.6+ 

2.6 – 
3.3+ 

2.3 – 
4.2+ 

Groundwater depth (m below EGL) 3.2*** 3.7 NE 5.3 NE NE 4.2 

Table 1C: Summarised Soil Profile for DCP 14 – 20

Summary 
of Soil Type 

DCP 
(blows 
/ 100 
mm) 

Relative 
Density / 

Consistency 

Depth Below EGL (m)** 

DCP14 

+TP 

DCP15 

+TP 

DCP16 

+TP 

DCP17A 

+TP 

DCP18 

+TP 

DCP19 

+TP 

DCP20 

+TP 

TOPSOIL / 
FILL 

0 – 11 * 0.0 – 0.3 
0.0 – 
0.3 

0.0 – 
0.3 

0.0 – 
0.4 

0.0 – 0.3 
0.0 – 
0.3 

0.0 – 
0.4 

SILT 

<1 – 7 Soft to stiff 0.3 – 0.6 
0.3 – 
0.7 

0.3 – 
0.7 

0.4 – 
2.9 

0.3 – 0.6 
0.3 – 
0.7 

0.4 – 
0.9 

7 – 30 
+ 

Very stiff to 
hard 0.6 – 2.7 

0.7 – 
2.9 

0.7 – 
3.0 

2.9 – 
4.0 

0.6 – 3.7 
0.7 – 
2.5 

0.9 – 
2.3 

Sandy or 
silty 

GRAVEL 

NE 
Dense to very 

dense**** 
2.7 – 
3.1+ 

2.9 – 
3.7+ 

3.0 – 
3.1+ 

4.0 – 
4.1+ 

3.7 – 
3.9+ 

2.5 – 
3.0+ 

2.3 – 
2.9+ 

Groundwater depth (m below EGL) NE NE NE 3.7 3.2 2.4*** NE 

* Relative density not assigned to topsoil or non-engineered fill due to the propensity for settlement. 

** Depths rounded to the nearest 0.1 m, and may vary across the site from the test locations. Depths are not corrected for variations in topographic 
elevation between test locations. DCP blows per depth interval generalised to show general consistency.  

*** Possible shallow seepage which may not represent groundwater level.  

**** Gravel density inferred from test pit excavations only. 

NE = Not Encountered. 
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Figure 8: Proposed scheme plan annotated to show the approximate depth to gravel and 

groundwater (m below EGL) measured in test pit excavations during the site investigation. 

*Possible seepage encountered at 2.4m depth in TP19.

3.2 Groundwater 

As shown in Figure 8, groundwater was encountered in some of the TP excavations at between 

2.4 – 5.4 m below EGL, with the median depth being 3.7 m below EGL. Groundwater was 

encountered at a shallower depth in the south of the site (2.4 – 3.7 m below EGL) compared 

with measurement in the north (up to 5.4 m below EGL). This is, albeit broadly, consistent with 

groundwater wells in the area as discussed in Section 2.2. Due to the varied ground level 

across the site, the depth to water measured below relative ground level broadly reflected 

changes in topography. 

TPs encountered groundwater within the gravel unit. In the south of the site, where the depth to 

gravel was greater, the initial level of the water strike gradually rose to the lower levels of the 

overlying silt (and interbedded sand) unit. This is consistent with the observed presence of a 

gleysol horizon overlying the gravel indicating long-term saturation of the silt.
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4.0 INFILTRATION TESTING 

Davis Ogilvie conducted falling-head infiltration (FHI) tests at six test pit locations across the site 

(TP20a, TP4, TP6, TP9 and TP19 & TP20).  

FHI tests were conducted by discharging water in the test pit excavated down to the gravel unit. Tests 

were generally repeated 2 to 3 times to ensure full saturation during testing. The field results of all 

tests are included in Appendix D. Using Horton’s empirical equation, FHI parameters derived from the 

selected field results are summarised in Table 2. These selected results, returned average initial rates 

of between 1.8 – 3.1 m/hr, and ultimate rates ranged between 0.3 – 0.6 m/hr. It should be noted that 

given the high infiltration capacity of the gravelly soils, an ultimate plateau rate was not always 

reached. 

TP4, TP19 & TP20 did not show an appreciable drop in water level or did not return sufficient data; 

these results are not included in Table 2, but the raw data is included in Appendix D. 

Table 2: Summarised Horton’s Equation Infiltration Parameters for TP6, 9 & 20a 

TP6 TP9 TP20a

Test depth

(below EGL)
2.7 m 1.7 m 3.7 m 

Initial 
infiltration rate, 

f0 (m/hr)

2.4 – 3.6 

(mean 3.0) 

1.2 – 2.4 

(mean 1.8) 

1.9 – 5.2 

(mean 3.1) 

Ultimate 
infiltration rate, 

fc (m/hr)

<0.1 – 0.6** 

(mean 0.3) 

0.1 –0 .5* 

(mean 0.3) 

0.2 – 1.0** 

(mean 0.6) 

Decay 
Coefficient, k 

(/hr)

3 – 5** 

(mean 4) 

1 – 4** 

(mean 3) 

1 – 17** 

(mean 9) 

* Figures stated are averages taken from the three infiltration tests undertaken at each TP location.  

** Ultimate infiltration rate often not reached due to high infiltration capacity of gravel soils.

5.0 GEOTECHNICAL DESIGN RECOMMENDATIONS 

5.1 Design Criteria

In accordance with NZS 1170.5 a site soil class of D (deep or soft soils) shall apply to the site, 

due to the expected significant depth to bedrock. 
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5.2 Liquefaction Hazard

Currently the underlying liquefaction hazard at the site is unclassified based on regional hazard 

map, as discussed in Section 2.3. No deep testing or quantitative liquefaction hazard 

assessments have been undertaken at the site to date. The following classifications apply to the 

possible damage as a result of both seismically-induced vertical settlement and lateral 

spreading. 

Observations of the soil materials and groundwater profile at the site based on test pit 

excavations suggest that northern areas of the site (proposed Lots 1 – 38 and 49 – 93) are 

considered consistent with a ‘Very Low’ Liquefaction Vulnerability Category (i.e., liquefaction 

damage is unlikely)22, as shown in Figure 9. Observations in the north showed groundwater as 

generally being confined to the dense underlying gravel unit which is overlain by 2.0 – 3.0 m of 

stiff silt (excluding topsoil thickness). The saturated gravel is assumed to be sufficiently dense 

and consistent to resist liquefying under seismic conditions.  

TPs 7, 17/17a and 18 within ~50 m of the southern boundary (proposed Lots 39 – 48 and 

Lot 94) identified gravel at greater depth overlain by soft and wet silts. The soft soils included a 

~1.0 m thick silt and sand gley horizon, approximately 3.0 m below EGL. This material indicates 

groundwater is present at a shallower depth, and the saturated soils overlying gravel are 

potentially liquefiable. 

Based on observations of liquefaction occurrence in Canterbury during the CES23, a ‘crust’ 

thickness greater than 3.5 – 4.0 m overlying a liquefiable unit was found sufficient to prevent 

liquefaction-induced damage. Measurements in the south of the site show that there may not be 

a sufficiently thick non-liquefiable cap available in the south of the site to eliminate the risk of 

liquefaction damage. However, given the thinness of the potentially liquefiable layer and 

proximity to dense gravels with a 3.0 m thick cap / crust of unsaturated material above, we 

consider proposed Lots 39 – 48 and Lot 94 in the south to be consistent with a ‘Low’ 

Liquefaction Vulnerability Category (i.e., liquefaction damage is unlikely but none to minor 

ground damage could occur)22. This could be confirmed by Cone Penetration Testing (CPT. It is 

anticipated that Lot 94 will be used for stormwater disposal and for Lots 39 – 48 a suitable 

building platform and site-specific foundation can be established through Lot specific 

geotechnical testing. 

22 Ministry of Business, Innovation and Employment (MBIE). Planning and engineering guidance for potentially liquefaction-prone land. Rev 0.1. 
Dated September  2017. 
23 Bowen, H. J. & Jacka, M. E. (2013) Liquefaction induced ground damage in the Canterbury earthquakes: predictions vs. reality in Proceedings 
19th NZGS Geotechnical Symposium. Ed. CY Chin, Queenstown. 
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Figure 9: Expected liquefaction vulnerability categories at the site based on subsurface 

observations. Category extents defined by proposed lot boundaries.

Categories based on MBIE (2017)22.

5.3 Soil Static Ultimate Bearing Capacities and Foundation Recommendations

“Good Ground” is defined by NZS 3604:2011 (Timber-Framed Buildings) as any soil or rock 

capable of permanently withstanding an ultimate bearing capacity (UBC) of 300 kPa, but 

excludes compressible ground, expansive soils and ground that could foreseeably experience 

movement, including liquefaction-induced ground movement. 



Geotechnical Report 
Alistair Cameron 
February 2024 Page 22 of 29 

This report may not be read or reproduced except in its entirety. 

Based on the in-situ DCP testing, a static UBC of 300 kPa is achieved at depths ranging from 

0.5 – 2.4 m below EGL, as shown on the map in Figure 10. The maximum depth at which “good 

ground” has been assigned at the site is ≤0.6 m relative to EGL. This is considered a maximum 

practical depth where standard (NZS 3604:2011) foundation options are considered suitable. In 

addition, NZS 3604 states that "Specific Engineer Design (SED) foundations are required if 

filling is in excess of 600 mm.” Where the depth to 300 kPa UBC exceeds a depth of 0.6 m 

below EGL (i.e., below normal foundation depths), an UBC of 200 kPa is recommended with 

SED for concrete slab foundations. Table 3 summarises the depth to 300 kPa and 200 kPa UBC 

encountered at the location of the DCP testing. We note, however, that the testing was 

undertaken during winter and the prevailing weather conditions could have increased the 

moisture content and softened the near-surface soils. Testing during drier seasons may 

encounter different results. 

Due to the presence of soft near-surface soils, any future development at Lots 39 – 48 is 

expected to require specific engineering design, observation, and certification for development.  

Site-specific geotechnical investigation at building consent stage will be required to determine 

the depth to UBC at the location of each dwelling. For a building to comply with NZS 3604:2011, 

all topsoil, organic material, or any other unsuitable material, including non-engineered fill, 

should be stripped from beneath the building footprint prior to any foundation construction 

onsite. Recommended foundation options where ‘good ground’ has been achieved include 

NZS 3604 concrete slab founded on appropriate competent natural soil or engineered fill, or 

piles founded to a depth where 300 kPa has been achieved for suspended floors. 

Should the developer wish to construct gravel pads to be used for construction of house 

foundation on each lot, testing will be required at the location of the pad to determine the 

required depth. Any engineered fill placed onsite must be in accordance with NZS 4431:2022. 

It should also be noted that although testing revealed relatively consistent subsurface soil 

conditions, a low density of geotechnical testing has been undertaken (i.e., not lot-specific). The 

level of testing is considered suitable for general recommendations to assist with the initial 

consenting phase of the development, however, following earthworks and prior to building 

consent, site-specific shallow investigation in accordance with NZS 3604:2011 should be 

undertaken for each lot.  
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Table 3: Summary of bearing capacities encountered at the site 

TP / DCP

Depth to

300 kPa UBC*

(below EGL)

‘Good Ground’

Achieved?

(within 0.6 m below EGL) 

Depth to

200 kPa UBC**

(below EGL)

1 0.6 m Yes 0.4 m 

2 0.7 m No 0.5 m 

3 0.6 m Yes 0.5 m 

4 0.5 m Yes 0.4 m 

5 0.7 m No 0.5 m 

6 0.5 m Yes 0.4 m 

7 1.8 m No 1.2 m 

8 0.5 m Yes 0.4 m 

9 0.5 m Yes 0.4 m 

10 0.6 m Yes 0.4 m 

11 0.9 m No 0.4 m 

12 0.7 m No 0.6 m 

13 0.7 m No 0.5 m 

14 0.5 m Yes 0.3 m 

15 0.6 m Yes 0.4 m 

16 0.7 m No 0.5 m 

17a 2.4 m No 0.8 m 

18 0.5 m Yes 0.3 m 

19 0.6 m Yes 0.5 m 

20 0.6 m Yes 0.4 m 

21*** 0.6 m Yes 0.5 m 

22*** 0.8 m No 0.6 m 

23*** 0.8 m No 0.6 m 

24*** 0.5 m Yes ~0.5 m 

25*** 1.9 m No 0.7 m 

26*** 1.8 m No ~0.4 m 

* 300 kPa UBC based on the definition by NZS 3604 as a minimum of 5 blows/100 mm using the DCP to a depth of twice the foundation width 
(assumed to be 0.6 m), followed by a minimum of 3 blows/100 mm thereafter. 

** 200 kPa UBC based on MBIE Guidance (2012) as a minimum of 2 blows/100 mm. 

*** Depth to suitable bearing capacity inferred from DCP only (no test pit excavation confirming appropriate materials). 
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Figure 10: Map of the proposed development showing the depth 300 kPa (UBC) below EGL 

encountered across the site.

5.4 Indicative Soil Properties

Estimated soil properties for structural design purposes are provided in Table 4.

Table 4: Estimated Shallow Soil Properties

Soil 
Description

Unit Weight24

(γ)

Internal Angle 
of Friction25

(ϕ)

Cohesion 
(c)24

Elastic 
Modulus

(Es)25

Modulus of 
Subgrade Reaction

(ks)26

SILT* 16 – 18 kN/m3 26 – 28° 3 – 5 kPa 8 – 10 MPa 35 – 60 kPa/mm

*Assuming stiff (>3 blows per 100 mm) consistency.

24 Look, B.G. (2007) Handbook of Geotechnical Investigation and Design Tables, Taylor & Francis Group, London, UK.
25 Bowles, J.E. (2001) Foundation Analysis and Design, McGraw-Hill International Editions – 5th Edition, Table 2-6 pp108.
26 Figure 3.1 in NZS 4404:2010
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5.5 Civil Infrastructure Recommendations

5.5.1 Preliminary Pavement Design 

Based on DCP test of the shallow subgrade soils (silt), and correlations provided in 

NZS 4404:201027, a California Bearing Ratio (CBR) of 4 is recommended for preliminary 

pavement design. 

It must be noted that the silty subgrade soils will be sensitive to moisture variations and 

all vehicle wheel loads. Excessive moisture or vehicles tracking over the subgrade will 

have an adverse impact on the subgrade conditions and must be carefully managed 

during the earthworks phase.  

5.5.2 Stormwater Management  

It is understood the proposed stormwater management design is to convey stormwater to 

a stormwater management area on proposed Lot 94.  

5.5.3 Wastewater 

It is understood wastewater will be piped via a gravity reticulation system to a wastewater 

pump station on Lot 94.  

5.5.4 Earthworks 

It is understood that no significant earthworks (cut and fill) are proposed for the site. 

Earthworks are limited to the removal of existing stockpiles on the site, construction of 

proposed stormwater ponds and road excavations, individual building pads and buried 

services / infrastructure. 

All engineered filling must be carried out in accordance with the NZS 4431:202228.  

Important aspects of the fill operation include but are not limited to the following:  

 The area on which the fill is to be placed is to be stripped of all vegetation, topsoil, 

soft, organic, or otherwise unsuitable soils. Topsoil onsite is approximately 

0.3 - 0.5 m thick. All stripped subgrade areas are to be inspected by a suitably 

experienced Geo-professional prior to placing of any fill.  

 The engineer is to be notified of all weak soils, soft or organic material, 

uncontrolled or historic fill. 

27 NZS 4404:2010 Land development and subdivision infrastructure. 
28 NZS 4431:2022 Engineered fill construction for lightweight structures. 
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 The subgrade surface must be adequately surveyed by the contractor (under the 

supervision of a Registered Professional Surveyor), and the information provided 

to Davis Ogilvie. 

 The subgrade should be protected from water ponding and from rutting or weaving 

as a result of vehicle or machine loadings. 

 Material to be used as engineered fills must be approved by the Engineer prior to 

use. 

 Target engineered fill Maximum Dry Density (MDD) values (1 per 4,000 m3 of fill) 

must be obtained prior to placement of fill and shall be retested in accordance with 

NZS 4431, or as directed at any stage by the engineer. Fill shall be placed in layers 

no thicker than 230 mm (un-compacted) and is to be compacted to 95% of its 

MDD.  

 Nuclear Density (ND) testing shall be carried out on every 230 mm layer of filling at 

max 20 m x 20 m spacing, 400 m2 to confirm sufficient compaction, or unless 

otherwise specified by the Engineer. The site location and subject lift of ND tests 

must be appropriately recorded (e.g., GPS surveyed), and is to be provided along 

with the test results to Davis Ogilvie. 

 The Engineer may undertake additional DCP testing on the compacted engineered 

fill, as to achieve a minimum 5 blows / 100 mm before the placement of any 

subsequent lifts of topsoil. 

 All filling records are to be provided to the engineer for review and to support the fill 

certificate and as-built completion report. 

6.0 SECTION 106 RESOURCE MANAGEMENT ACT (1991) ASSESSMENT 

Section 106 of the Resource Management Act (RMA 1991) requires that the site of a subdivision be 

assed for potential material damage due to a range of natural hazards. The natural hazards, as 

defined by the RMA, considered relevant to this site aspects are addressed in Table 5. 

Table 5: Resource Management Act Considerations 

Natural Hazard Potential Effects on Developed Site

Erosion

Erosion is not considered a significant risk to the subdivision due to its low level of 

topographic variation and distance of the site to the active channel of the Ashley River 

(which is separated from the site by a flood bank). All surface water on the site should be 

managed to minimise potential erosion and suitable landscaping and stormwater 

management systems are required to ensure overland flows are controlled to prevent 

erosion and scouring of surface soils.  

Falling Debris 
Due to the relatively flat topography of the subdivision and surrounding area, it is 

considered there is no risk of falling debris impacting the site. 
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Subsidence 

Based on the observed soil types and groundwater profiles across the site, damaging 

effects on the land as a result of seismically-induced liquefaction (both seismically-induced 

vertical settlement and lateral spreading) are considered ‘Very Low’ risk across the area of 

proposed Lots 1 – 38 and 49 - 93 , and ‘Low’ risk across the area of proposed Lots 39 - 48 

and 94.  

A risk of static settlement due to bearing capacity failure exists where tests in the shallow 

soils indicated low ultimate bearing capacity. This risk can be managed by an appropriate 

level of geotechnical investigation and foundation design on a lot-specific basis. 

All earthworks filling undertaken across the site is to be carried out in accordance with 

NZS 4431:2022 to ensure that any settlements are within the SLS limits specified in 

Appendix B1 of Clause B1 of the Building Code and in Table C1 of NZS 1170.0. 

Slippage 
Due to the relatively flat topography of the subdivision site, ground slippage (or slope 

instability) is not anticipated. 

Inundation 

Reference is made to the Flooding Assessment Memorandum 18. 

Numerous flood investigations have been undertaken for the Ashley / Rakahuri River 

floodplain and there is a good understanding of the flood risk. Given the protection provided 

by the Ashley / Rakahuri River Control Scheme stopbanks the overall flood hazard risk for 2 

Auckland Street, Ashley, is considered very low and no specific flood hazard mitigation 

measures are likely to be required when constructing dwellings on or servicing the property. 

Current expectation is that finished floor level for any dwellings constructed on 2 Auckland 

Street, Ashley will need to be at least 400 mm above undisturbed ground around the 

dwelling footprint. It is recommended that finished floor level requirements are confirmed 

with Environment Canterbury and Waimakariri District Council during detailed design of the 

subdivision 

6.1 Section 106 Summary

As indicated in Table 5, the southern section of the site is at risk of subsidence from static 

settlement due to low bearing pressures to significant depth and at a low risk of liquefaction 

induced settlement. However, it is determined that the site is suitable for subdivision into 93 

residential lots under Section 106 of the RMA because the risk of subsidence to Lots 39 to 48 

can be mitigated or managed to an acceptable level (with Lot 94 vested as a stormwater 

reserve). This will involve specific engineering design, observation and certification, should any 

structures be planned for those lots in future. We note that site-specific geotechnical 

investigation will be required on each lot to determine the depth to suitable bearing and enable 

appropriate foundation design at building consent stage.  

A Statement of Professional Opinion on the Suitability of Land for Building Construction is 

included in Appendix E. The subdivision into 93 residential lots (plus two roads and one 

stormwater reserve in Lot 94) may proceed subject to the following conditions: 

 Site-specific geotechnical investigation at building consent stage will be required to 

determine the depth to an appropriate bearing capacity at the location of each dwelling;
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 Finished floor levels are confirmed during the consenting process by WDC and / or ECan;

 Specific engineering design, observation and certification will be required on proposed 

Lots 39 – 48 to address the reduced bearing capacity and possible low liquefaction risk 

identified in this area. This also applies to Lot 94 should the use change from stormwater 

reserve to residential development. 

7.0 CONCLUSIONS 

A geotechnical investigation was undertaken to investigate the underlying ground conditions, assess 

natural hazards, and provide recommendations regarding residential foundations and civil 

infrastructure to support a subdivision consent application for 93 proposed residential lots. 

Davis Ogilvie oversaw the excavation of 22 Test Pits and 26 Dynamic Cone Penetrometers. The 

shallow soil profile generally consisted of a 0.3 – 0.5 m topsoil layer over a unit of soft to hard silt 

which ranged from 1.1 to 3.7 m thick, then dense silty and sandy gravel. Groundwater was 

encountered at between 2.4 – 5.4 m below EGL. Observation of the soil and groundwater conditions 

indicates that vertical settlement as a result of liquefaction is unlikely, and a liquefaction vulnerability 

risk of ‘very low’ to ‘low’ is considered appropriate. 

Based on the in-situ DCP testing, a static UBC of 300 kPa was achieved at depths ranging from  

0.5 – 2.4 m below EGL. The maximum depth at which “good ground” has been assigned at the site is 

≤0.6 m above which standard (NZS 3604:2011) foundation options are considered suitable. 

Recommended foundation options where “good ground” has been achieved include NZS 3604 

concrete slab founded on appropriate competent natural soil or engineered fill, or piles founded to a 

depth where 300 kPa has been achieved for suspended floors. Where the depth to 300 kPa UBC 

exceeds 0.6 m below EGL, an UBC of 200 kPa is recommended with SED for concrete slab 

foundations.  

A flood hazard assessment recently prepared by Environment Canterbury for 2 Auckland Street stated 

the following: 

“Environment Canterbury Rivers engineering staff have reviewed the Ashley / Rakahuri River control 

scheme at this location. This included consideration of overtopping and lateral erosion failures for 

events with an ARI of up to 500 years, including increases to flow from climate change. Based on 

currently available information, stopbank breaches which would affect the proposed development are 

possible, but have a less than 10% chance of occurring during 200 and 500 year ARI flood events.” 
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All earth filling must be carried out in accordance with NZS 4431:2022, and will require engineering 

certification prior to residential construction. Road pavement design may adopt a preliminary subgrade 

CBR value of 4, which will require conformation testing on site during the earthworks phase. Falling 

Head Infiltration testing in the underlying gravelly soils returned average initial rate between  

1.8 – 3.1 m/hr, and ultimate rates ranged between 0.3 – 0.6 m/hr. 

The site is considered suitable for residential development under Section 106 of the Resource 

Management Act (1991) in regards to natural hazards, subject to the following conditions: 

 Site-specific geotechnical investigation at building consent stage will be required to determine 

the depth to an appropriate bearing capacity at the location of each dwelling;

 Finished floor levels are confirmed during the consenting process by Waimakariri District 

Council and/or Environment Canterbury;

 Specific engineering design, observation and certification will be required on proposed  

Lots 39 – 48 and 94 to address the reduced bearing capacity and possible low liquefaction risk 

identified in this area.  
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MEMORANDUM 

Project: 2 Auckland Street, Ashley   Author: Ian Lloyd  

Job No.: 37211 Date: V1 – 02/02/2024 

Subject: Flooding Assessment - 2 Auckland Street, Ashley

Issued To: Peter Glasson (Davis Ogilvie Ltd.)  

Copies To: Alistair Cameron (property owner), Samatha Webb and Clem Maloney (Davis Ogilvie Ltd.) 

1.0 BACKGROUND 

Mr Alistair Cameron owns an approximately semi-rectangular 8 ha property at 2 Auckland Street, 

Ashley, Legal Description: Lot 1 DP 394101. The property is largely undeveloped grassland and 

contains a relocated dwelling, a storage yard and various stockpiles of gravel and soil material.  

Mr Cameron wishes to develop the property into a residential subdivision. The property is within the 

Waimakariri District and is currently zoned Rural under the operative Waimakariri District Plan, but is 

zoned Rural Lifestyle Zone (RLZ) under the Proposed Waimakariri District Plan (PWDP). In his 

submission on the PWDP Mr Cameron seeks to change the proposed zoning from Rural Lifestyle Zone 

(RLZ) to Settlement Zone (“SETZ”) which would allow a higher density of residential development. 

The purpose of this memorandum is to provide a preliminary flood assessment for the property to 

support the rezoning request by Mr Cameron in his submission on the PWDP. 

2.0 THE PROPERTY AND THE HYDROLOGICAL SETTING  

The property (2 Auckland Street, Ashley) is located on the floodplain of the Ashley / Rakahuri River on 

the true left bank at the downstream (eastern) edge of the Ashley township (Figure 1). The active 

channel of the Ashley / Rakahuri River is approximately 320 m south of the site, and is separated from 

the site by a stopbank which is part of Environment Canterbury’s Ashley / Rakahuri River Control 

Scheme and Lower Sefton Road. The property is generally flat to undulating, with a gentle overall slope 

towards the southeast. The site predominantly drains to Saltwater Creek with two unnamed  

tributaries / drains of Saltwater Creek present on the site (Figure 2). The northern of these two unnamed 

tributaries / drains has been diverted around the boundary of the property although some drainage still 

occurs via the old channel. A small area in the south-western corner of the site drains to an unnamed 

tributary / drain of the Ashley / Rakahuri River which flows via a culvert fitted with a flap gate, under the 

Ashley River stopbank (Figure 2).  
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Figure 1: 2 Auckland Street, Ashley – location map showing key hydrological features. 

2 Auckland Street expanded in Figure 2.
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Figure 2: 2 Auckland Street, Ashley – onsite hydrological features. 

3.0 FLOODING ASSESSMENT  

When assessing flooding risk at 2 Auckland Street, Ashley there is need to assess both the potential for 

flooding from the Ashley / Rakahuri River and local flooding associated with the unnamed  

tributaries / drains that cross or border the site. Both of which are discussed in turn below.  
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3.1 Ashley / Rakahuri River flooding  

Environment Canterbury operates the Ashley / Rakahuri River Control Scheme which includes 

stopbanks which run along both banks of the river in the vicinity of the site and are designed to 

protect Rangiora to the south and Ashley to the north from flooding from the Ashley / Rakahuri 

River. Numerous flood investigations have been undertaken for the Ashley / Rakahuri River 

floodplain the most recent of which was undertaken in 2016(1) and updated earlier work(2). 

A flood hazard assessment recently prepared by Environment Canterbury for 2 Auckland Street 

(copy in Attachment A) stated the following: 

Environment Canterbury Rivers engineering staff have reviewed the Ashley / Rakahuri River 

control scheme at this location. This included consideration of overtopping and lateral erosion 

failures for events with an ARI of up to 500 years, including increases to flow from climate change. 

Based on currently available information, stopbank breaches which would affect the proposed 

development are possible, but have a less than 10% chance of occurring during 200 and 500 

year ARI flood events. 

The Environment Canterbury’s flood hazard assessment concluded that: 

Given the assessed standard of protection offered by the river control scheme at this location, the 

proposed development is not considered a high (flood) hazard area. 

Waimakariri District Council (WDC) have completed flood modelling(3) for all the district other than 

Lees Valley and the resulting flood and hazard maps are available at WDC’s website 

https://waimakariri.maps.arcgis.com/apps/instant/portfolio/index.html?appid=c6bc05f87d4f47ec

ae975e5241657913. The map for flood depths during a 1:200 Year (0.5% AEP) Ashley Breakout 

scenario (Figure 3) indicates that the river is not expected to breach the stopbanks which protect 

Ashley township in the vicinity of the site. The modelling investigations indicated that breakouts 

through the stopbanks are more likely to occur to the south (towards Rangiora) or closer to the 

coast.  

1 Environment Canterbury, 2026. Ashley River Floodplain investigation – 2016 update. Environment Canterbury report number R16/36 prepared 
by T Oliver and M Wild, dated July 2016.   
2 Earlier work includes the following key investigations. 

 Environment Canterbury, 2008. Ashley Floodplain Hazard Risk Assessment. Environment Canterbury report number R08/1 prepared by T 
Boyle and M Surman, dated January 2008.   

 Environment Canterbury, 2008. Waimakariri District flood hazard management strategy – Ashley River floodplain. Environment Canterbury 
report number R08/23 prepared by T Oliver, dated June 2008.   

 Griffiths, G; Pearson, C; McKerchar, A. 2009: Review of Ashley River flood frequency at Rangiora Traffic Bridge. NIWA Client report 
CHC2009-103, prepared for Environment Canterbury, dated July 2009. 

3 Waimakariri District Council (WDC) 2015: Localised flood hazard assessment 2015. Project Delivery Unit (PDU) Project Number PD000362. 
Published July 2015. Document Number 150410056887. 
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Figure 3: Waimakariri District Flood Map showing flood depth for a 1:200 Year Ashley Breakout 

scenario. (Base figure from WDC’s website sourced 1 February 2024.) 

3.2 Local flooding from unnamed watercourses 

As outlined above, three small tributaries / drains cross or border the site. Two drain to Saltwater 

Creek while the other drains to the Ashley River via a culvert under the stopbank. The stopbank 

culvert is fitted with a flap gate which will prevent flood waters in the Ashley / Rakahuri River from 

backing up through the culvert. When the flap gate is closed due to floods in the Ashley / Rakahuri 

River, local runoff will pond on the upgradient side of the culvert and stopbank. The area upstream 

of the stopbank culvert between it and Lower Sefton Road is undeveloped grazing land, the lower 

reaches of which are known to occasionally become inundated. LiDAR data(4) indicates that from 

where the unnamed tributary / drain crosses Lower Sefton Road it falls approximately 1.3 m to 

the stopbank over a length of approximately 260 m.   

Mr Cameron who has owned the property since 12 October 1995 (approximately 28 years) 

indicated that he was not aware of any flooding events or issues that have affected the site.   

WDC’s 1:200 Year (0.5% AEP) Localised Flood Depth map which excludes a breakout from the 

Ashley / Rakahuri River indicates that the site is expected to experience limited flooding during a 

1:200-year event with flooding expected to be limited to topographically low points across the site 

(Figure 4). Similarly, WDC’s 1:200 Year (0.5% AEP) All Flood Hazard map indicates that the 

majority of the site has a very low flood hazard with only a few small areas identified as having a 

low flood hazard (Figure 5).  

(4) Scaled off LIDAR Map supplied by Environment Canterbury and contained in Attachment A. Also checked using the elevation tool available on 
Canterbury Maps.   
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Figure 4: Waimakariri District Flood Map showing flood depth for a 1:200 Year Localised Flooding 

scenario. (Base figure from WDC’s website sourced 1 February 2024.)  

Figure 5: Waimakariri District Flood Hazard Map showing the 1:200 Year all Flood Hazard. 

(Base figure from WDC’s website sourced 1 February 2024.)  

3.3 Floor Levels  

During communications with WDC staff in July 2020 regarding floor level requirements for  

2 Auckland Street, WDC staff indicated the following: 

The minimum Finished Floor Level (FFL) for a proposed dwelling site at 2 Auckland Ashley (Lot 

1 DP 394101) is to be set no lower than 400mm above undisturbed ground at any point 

intersecting the building footprint and outside Councils mapped 0.5 % AEP (1 in 200 year) Flood 

Hazard Areas. 

Full communications with WDC are also included in Attachment B. 
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4.0 SUMMARY AND RECOMMENDATIONS  

Ashley township including 2 Auckland Street lies on the floodplain of the Ashley / Rakahuri River. When 

assessing flooding risk at the site there is need to assess both the potential for flooding from the  

Ashley / Rakahuri River and local flooding associated with the unnamed tributaries / drains that cross or 

border the site.  

Numerous flood investigations have been undertaken for the Ashley / Rakahuri River floodplain and 

there is a good understanding of the flood risk. Given the protection provided by the Ashley / Rakahuri 

River Control Scheme stopbanks the overall flood hazard risk for 2 Auckland Street, Ashley, is 

considered very low and no specific flood hazard mitigation measures are likely to be required when 

constructing dwellings on or servicing the property. 

Current expectation is that finished floor level for any dwellings constructed on 2 Auckland Street, Ashley 

will need to be at least 400 mm above undisturbed ground around the dwelling footprint. It is 

recommended that finished floor level requirements are confirmed with Environment Canterbury and 

Waimakariri District Council during detailed design of the subdivision. 

5.0 CONCLUDING COMMENT 

We trust the above comments provide a suitable flood hazard assessment for 2 Auckland Street, Ashley. 

If you have any queries, please do not hesitate to contact the undersigned.  

Yours faithfully, 

DAVIS OGILVIE & PARTNERS LTD. 

IAN LLOYD 

Principal Water Engineer 

MSc (Environmental Science), BE (Civil), BSc (Geology) 

Email: ian@do.nz 

ATTACHMENT A - Environment Canterbury’s Flood Hazard Assessment letter for 2 Auckland Street, 

Ashley, dated 21 December 2023 

ATTACHMENT B - Waimakariri District Council Email Communications regarding finished floor levels 

at 2 Auckland Street, Ashley, dated 30 July 2020 



ATTACHMENT A 

Environment Canterbury’s Flood Hazard Assessment letter for 2 Auckland Street, Ashley, dated  

21 December 2023



 

Reference No: 23683 

 
 
 
 
 

21st December 2023 
 
Peter Glasson 
peterg@do.nz 
 
 
Dear Peter 
 
LOT 1 DP 394101 – 2 AUCKLAND STREET, ASHLEY 
 
Flood Hazard 
 
The proposed development is on the floodplain of the Ashley River / Rakahuri and may also be 
susceptible to flooding from local rainfall runoff. 
 
Enclosed is a LiDAR map showing ground levels across the property. LiDAR is an airborne laser 
system that surveys ground topography. When compared to known survey points, the data has an 
accuracy of ± 150 mm or better. The ground levels, surveyed in 2019, are presented in meters – 
NZVD2016. 
 
Waimakariri District Council has completed rain-on-grid flood modelling for the majority of the district. 
This modelling includes 100, 200, and 500 year average recurrence interval (ARI) events. Results 
of this modelling shows some limited rainfall runoff flooding across the property. Mapped results of 
this modelling are available here:  
 
https://apps.canterburymaps.govt.nz/FloodModelResults/?extent=1566815.9098%2C5208014.182
4%2C1569109.0207%2C5209054.4426%2C2193 
 
Environment Canterbury Rivers engineering staff have reviewed the Ashley / Rakahuri River control 
scheme at this location. This included consideration of overtopping and lateral erosion failures for 
events with an ARI of up to 500 years, including increases to flow from climate change. Based on 
currently available information, stopbank breaches which would affect the proposed development 
are possible, but have a less than 10% chance of occurring during 200 and 500 year ARI flood 
events. 
 
Chapter 11 of the Canterbury Regional Policy Statement (CRPS) provides a framework for managing 
natural hazard risk in Canterbury. Policy 11.3.1 of this document seeks to avoid new subdivision, 
use, and development in ‘High Hazard’ areas. These are defined as areas where the water depth is 
greater than 1 m (or where the water depth (m) x velocity (m/sec) is greater than 1) in a 500 year 
ARI flood event. The primary aim of this policy is to minimise the risk to life associated with deep 
and/or fast moving floodwaters. Given the assessed standard of protection offered by the river 
control scheme at this location, the proposed development is not considered a high hazard area. 
 
Policy 11.3.2. of the Canterbury Regional Policy Statement states that development should be 
avoided in areas subject to inundation in a 200 year ARI flood event unless a range of conditions 
are met. These include the requirement for new buildings to have floor levels above the 200 year 
ARI design flood level. While no onsite mitigation of river breakouts is necessary to meet the CRPS 
requirements, rainfall runoff and stormwater will still need to be considered. A combination of 
stormwater design, earthworks, and possibly raised floor levels will allow the CRPS requirements to 
be met. 



 
 

 
When using the information provided in this letter, it is important that the following points are 
understood: 

• The information is limited to what Environment Canterbury currently has available. The District 

Council or local residents may have further information about flooding at the property. 

• Environment Canterbury’s understanding of flooding at the property may change in the future 

as further investigations are carried out and new information becomes available. 

• It is assumed that flood protection works will be maintained to at least their current standard in 

the future. 

• Stopbank failure can occur at flows less than the design standard, and the location of bank 

failure/overtopping may affect flood depths/levels at the property. 

• Flood flow paths and depths/levels can be affected by changes on the floodplain such as: 

− Earthworks, road alterations, and irrigation structures 

− Property development including buildings, fencing, and hedges 

− Blockages in culverts, drains, and bridges  

− Seasonal vegetation growth 

− Antecedent soil conditions 

The prediction of flood depths/levels requires many assumptions and is not an exact 

science. 

 
 
Yours sincerely 

 
Callum Margetts 
 
Scientist (Natural Hazards) 
 
 
Encl. 2019 LiDAR Map 
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ATTACHMENT B 

Waimakariri District Council Email Communications regarding finished floor levels at 2 Auckland 

Street, Ashley, dated 30 July 2020



From: 

Sent: 

To: 

Subject:

 

Hi Hamish
 
Green = Low risk of inundation
Blue = Medium risk of inundation
Red = High risk of inundation
 
As a general rule of thumb, we work to 400mm above undisturbed ground in a “clear” area, 
600mm above undisturbed ground in a green area, 900mm above undisturbed ground in a 
blue area, and we d
 
In reality 
depth and then, 400mm above max flood depth in Green areas and 500 above max flood 
depth in blue areas, although C
practicable.
 
If an area is identified as being subject to Ashley Breakout 
FFL from Ecan in the first instance, and we will work to either their level or Council l
whichever is the greater.
 
Kind regards
 

Debbie Wilson
Project Delivery Unit
Phone: 0800 965 468 (0800 WMK GOV)

Mobile: 027 322 2338

 

From: Hamish Cattell <

Sent: Thursday, 30 July 2020 9:01 AM

To: Subdivision Eng <

Subject:

requirements

 

 

 

 

Subject: 

Hi Hamish 

Green = Low risk of inundation
Blue = Medium risk of inundation
Red = High risk of inundation

As a general rule of thumb, we work to 400mm above undisturbed ground in a “clear” area, 
600mm above undisturbed ground in a green area, 900mm above undisturbed ground in a 
blue area, and we d

In reality – once we learn the location of a potential dwelling, we can work out the max flood 
depth and then, 400mm above max flood depth in Green areas and 500 above max flood 
depth in blue areas, although C
practicable. 

If an area is identified as being subject to Ashley Breakout 
FFL from Ecan in the first instance, and we will work to either their level or Council l
whichever is the greater.

Kind regards 

Debbie Wilson |
Project Delivery Unit 
Phone: 0800 965 468 (0800 WMK GOV)

Mobile: 027 322 2338 

Hamish Cattell <

Thursday, 30 July 2020 9:01 AM

Subdivision Eng <

Subject: RE: SUBDIVENG 2 Auckland Street, Ashley (Lot 1 DP 394101) 

requirements 

Subdivision Eng <subdivisioneng@wmk.govt.nz>

Thursday, 30 July 2020 9:23 a.m.

Hamish Cattell

RE: SUBDIVENG  2 Auckland Street, Ashley (Lot 1 DP 394101) 

floor level requirements

Green = Low risk of inundation
Blue = Medium risk of inundation
Red = High risk of inundation 

As a general rule of thumb, we work to 400mm above undisturbed ground in a “clear” area, 
600mm above undisturbed ground in a green area, 900mm above undisturbed ground in a 
blue area, and we don’t really like people building in red area.

once we learn the location of a potential dwelling, we can work out the max flood 
depth and then, 400mm above max flood depth in Green areas and 500 above max flood 
depth in blue areas, although C

If an area is identified as being subject to Ashley Breakout 
FFL from Ecan in the first instance, and we will work to either their level or Council l
whichever is the greater. 

| Land Development Officer

Phone: 0800 965 468 (0800 WMK GOV) 

Hamish Cattell <hamishc@do.nz

Thursday, 30 July 2020 9:01 AM

Subdivision Eng <subdivisioneng@wmk.govt.nz

RE: SUBDIVENG 2 Auckland Street, Ashley (Lot 1 DP 394101) 

Subdivision Eng <subdivisioneng@wmk.govt.nz>

Thursday, 30 July 2020 9:23 a.m.

Hamish Cattell 

RE: SUBDIVENG  2 Auckland Street, Ashley (Lot 1 DP 394101) 

floor level requirements

Green = Low risk of inundation 
Blue = Medium risk of inundation 

 

As a general rule of thumb, we work to 400mm above undisturbed ground in a “clear” area, 
600mm above undisturbed ground in a green area, 900mm above undisturbed ground in a 

on’t really like people building in red area.

once we learn the location of a potential dwelling, we can work out the max flood 
depth and then, 400mm above max flood depth in Green areas and 500 above max flood 
depth in blue areas, although Council preference would be to avoid these areas if at all 

If an area is identified as being subject to Ashley Breakout 
FFL from Ecan in the first instance, and we will work to either their level or Council l

Land Development Officer

 

hamishc@do.nz>  

Thursday, 30 July 2020 9:01 AM 

subdivisioneng@wmk.govt.nz

RE: SUBDIVENG 2 Auckland Street, Ashley (Lot 1 DP 394101) 

Subdivision Eng <subdivisioneng@wmk.govt.nz>

Thursday, 30 July 2020 9:23 a.m.

RE: SUBDIVENG  2 Auckland Street, Ashley (Lot 1 DP 394101) 

floor level requirements 

As a general rule of thumb, we work to 400mm above undisturbed ground in a “clear” area, 
600mm above undisturbed ground in a green area, 900mm above undisturbed ground in a 

on’t really like people building in red area.

once we learn the location of a potential dwelling, we can work out the max flood 
depth and then, 400mm above max flood depth in Green areas and 500 above max flood 

ouncil preference would be to avoid these areas if at all 

If an area is identified as being subject to Ashley Breakout 
FFL from Ecan in the first instance, and we will work to either their level or Council l

Land Development Officer 

  

subdivisioneng@wmk.govt.nz> 

RE: SUBDIVENG 2 Auckland Street, Ashley (Lot 1 DP 394101) 

Subdivision Eng <subdivisioneng@wmk.govt.nz>

Thursday, 30 July 2020 9:23 a.m. 

RE: SUBDIVENG  2 Auckland Street, Ashley (Lot 1 DP 394101) 

As a general rule of thumb, we work to 400mm above undisturbed ground in a “clear” area, 
600mm above undisturbed ground in a green area, 900mm above undisturbed ground in a 

on’t really like people building in red area. 

once we learn the location of a potential dwelling, we can work out the max flood 
depth and then, 400mm above max flood depth in Green areas and 500 above max flood 

ouncil preference would be to avoid these areas if at all 

If an area is identified as being subject to Ashley Breakout – we ask that the applicant gets a 
FFL from Ecan in the first instance, and we will work to either their level or Council l

RE: SUBDIVENG 2 Auckland Street, Ashley (Lot 1 DP 394101) 

Subdivision Eng <subdivisioneng@wmk.govt.nz> 

RE: SUBDIVENG  2 Auckland Street, Ashley (Lot 1 DP 394101) 

As a general rule of thumb, we work to 400mm above undisturbed ground in a “clear” area, 
600mm above undisturbed ground in a green area, 900mm above undisturbed ground in a 

 

once we learn the location of a potential dwelling, we can work out the max flood 
depth and then, 400mm above max flood depth in Green areas and 500 above max flood 

ouncil preference would be to avoid these areas if at all 

we ask that the applicant gets a 
FFL from Ecan in the first instance, and we will work to either their level or Council l

RE: SUBDIVENG 2 Auckland Street, Ashley (Lot 1 DP 394101) - Finished floor level 

RE: SUBDIVENG  2 Auckland Street, Ashley (Lot 1 DP 394101) - Finished 

As a general rule of thumb, we work to 400mm above undisturbed ground in a “clear” area, 
600mm above undisturbed ground in a green area, 900mm above undisturbed ground in a 

once we learn the location of a potential dwelling, we can work out the max flood 
depth and then, 400mm above max flood depth in Green areas and 500 above max flood 

ouncil preference would be to avoid these areas if at all 

we ask that the applicant gets a 
FFL from Ecan in the first instance, and we will work to either their level or Council level 

Finished floor level 

Finished 

As a general rule of thumb, we work to 400mm above undisturbed ground in a “clear” area, 
600mm above undisturbed ground in a green area, 900mm above undisturbed ground in a 

once we learn the location of a potential dwelling, we can work out the max flood 
depth and then, 400mm above max flood depth in Green areas and 500 above max flood 

ouncil preference would be to avoid these areas if at all 

we ask that the applicant gets a 
evel 

 

 

 



 

Thank you. 
  
Can you please confirm the hazard levels of the map colour contours (green, blue and red). 
  
Thank you. 
  
Hamish 

HAMISH CATTELL /  Engineering Geologist  / hamishc@do.nz / 

DAVIS OGILVIE & PARTNERS LTD 

ENGINEERS / SURVEYORS / PLANNERS  

03 366 1653 / 0800 999 333 / www.do.nz 

Level 1, 24 Moorhouse Ave, Addington  / P O Box 589, Christchurch 8140 

Offices in Christchurch, Nelson, Greymouth and Timaru 
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From: Subdivision Eng [mailto:subdivisioneng@wmk.govt.nz]  
Sent: Thursday, 30 July 2020 8:25 a.m. 
To: Hamish Cattell 
Cc: Subdivision Eng 
Subject: SUBDIVENG 2 Auckland Street, Ashley (Lot 1 DP 394101) - Finished floor level 
requirements 

  

Good Morning Hamish 

  
Apologies for the delay in replying. 
  
Please find attached the 1 in 200 year flood hazard mapping for 2 Auckland Street, Ashley. 
  
Council Draft Technical Practice note requires the following as a guide to FFL. 
  



The minimum Finished Floor Level (FFL) for a proposed dwelling site at 2 Auckland
Ashley (Lot 1 DP 394101) is to be set no lower than 400mm above undisturbed ground at 
any point intersecting the building footprint and outside Councils mapped 0.5& AEP (1 in 200 
year) Flood Hazard Areas.
  
Hope this helps
  
Kind regards

Debbie Wilson
Project Delivery Unit
Phone: 0800 965 468 (0800 WMK GOV)

Mobile: 027 322 2338

  

  

From: Hamish Cattell <

Sent: Thursday, 30 July 2020 8:04 AM

To: Subdivision Eng <

Subject:

  

  

Good morning,
  
Can you pl
requirements) for 
  
Thank you.
Hamish 

HAMISH CATTELL

DAVIS OGILVIE & PART
ENGINEERS 

03 366 1653 

Level 1, 24 Moorhouse Ave, Addington

Offices in Christchurch,

The minimum Finished Floor Level (FFL) for a proposed dwelling site at 2 Auckland
Ashley (Lot 1 DP 394101) is to be set no lower than 400mm above undisturbed ground at 
any point intersecting the building footprint and outside Councils mapped 0.5& AEP (1 in 200 
year) Flood Hazard Areas.

Hope this helps 

Kind regards 

Debbie Wilson |
Project Delivery Unit 
Phone: 0800 965 468 (0800 WMK GOV)

Mobile: 027 322 2338 

Hamish Cattell <

Thursday, 30 July 2020 8:04 AM

Subdivision Eng <

Subject: FW: 37211 

Good morning, 

Can you please provide me with the latest flood hazard information (and any finished floor level 
requirements) for 2 Auckland Street, Ashley. 

you. 
 

HAMISH CATTELL

DAVIS OGILVIE & PART
ENGINEERS / SURVEYORS 

03 366 1653 / 0800 999 333 

Level 1, 24 Moorhouse Ave, Addington

Offices in Christchurch,

The minimum Finished Floor Level (FFL) for a proposed dwelling site at 2 Auckland
Ashley (Lot 1 DP 394101) is to be set no lower than 400mm above undisturbed ground at 
any point intersecting the building footprint and outside Councils mapped 0.5& AEP (1 in 200 
year) Flood Hazard Areas. 

| Land Development Officer

Phone: 0800 965 468 (0800 WMK GOV) 

Hamish Cattell <hamishc@do.nz

Thursday, 30 July 2020 8:04 AM

Subdivision Eng <subdivisioneng@wmk.govt.nz

FW: 37211 - 2 Auckland Street, Ashley 

ease provide me with the latest flood hazard information (and any finished floor level 
2 Auckland Street, Ashley. 

HAMISH CATTELL /  Engineering Geologist

DAVIS OGILVIE & PARTNERS LTD
SURVEYORS / PLANNERS

0800 999 333 / www.do.nz

Level 1, 24 Moorhouse Ave, Addington

Offices in Christchurch, Nelson, Greymouth and 

The minimum Finished Floor Level (FFL) for a proposed dwelling site at 2 Auckland
Ashley (Lot 1 DP 394101) is to be set no lower than 400mm above undisturbed ground at 
any point intersecting the building footprint and outside Councils mapped 0.5& AEP (1 in 200 

Land Development Officer

 

hamishc@do.nz>  

Thursday, 30 July 2020 8:04 AM 

subdivisioneng@wmk.govt.nz

2 Auckland Street, Ashley 

ease provide me with the latest flood hazard information (and any finished floor level 
2 Auckland Street, Ashley. 

Engineering Geologist

NERS LTD 

PLANNERS  

www.do.nz 

Level 1, 24 Moorhouse Ave, Addington  / P O Box

Nelson, Greymouth and 

The minimum Finished Floor Level (FFL) for a proposed dwelling site at 2 Auckland
Ashley (Lot 1 DP 394101) is to be set no lower than 400mm above undisturbed ground at 
any point intersecting the building footprint and outside Councils mapped 0.5& AEP (1 in 200 

Land Development Officer 

  

subdivisioneng@wmk.govt.nz> 

2 Auckland Street, Ashley - Finished floor level requirements

ease provide me with the latest flood hazard information (and any finished floor level 
2 Auckland Street, Ashley.  

Engineering Geologist  / hamishc@do.nz

NERS LTD 

 

P O Box 589, Christchurch 8140

Nelson, Greymouth and Timaru 

The minimum Finished Floor Level (FFL) for a proposed dwelling site at 2 Auckland
Ashley (Lot 1 DP 394101) is to be set no lower than 400mm above undisturbed ground at 
any point intersecting the building footprint and outside Councils mapped 0.5& AEP (1 in 200 

Finished floor level requirements

ease provide me with the latest flood hazard information (and any finished floor level 

hamishc@do.nz / 

589, Christchurch 8140

 

The minimum Finished Floor Level (FFL) for a proposed dwelling site at 2 Auckland
Ashley (Lot 1 DP 394101) is to be set no lower than 400mm above undisturbed ground at 
any point intersecting the building footprint and outside Councils mapped 0.5& AEP (1 in 200 

Finished floor level requirements

ease provide me with the latest flood hazard information (and any finished floor level 

 

589, Christchurch 8140 

The minimum Finished Floor Level (FFL) for a proposed dwelling site at 2 Auckland Street, 
Ashley (Lot 1 DP 394101) is to be set no lower than 400mm above undisturbed ground at 
any point intersecting the building footprint and outside Councils mapped 0.5& AEP (1 in 200 

Finished floor level requirements 

ease provide me with the latest flood hazard information (and any finished floor level 

Street, 
Ashley (Lot 1 DP 394101) is to be set no lower than 400mm above undisturbed ground at 
any point intersecting the building footprint and outside Councils mapped 0.5& AEP (1 in 200 

 

 

 

ease provide me with the latest flood hazard information (and any finished floor level 
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APPENDIX B 

Geotechnical Site Plan
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APPENDIX C 

Test Pit and Dynamic Cone Penetrometer Logs
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A J CameronClient:
Date: 24/06/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

DCP 01U
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e

Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
P
T
H

(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 01

37211
DCP 01

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.40m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Stiff to hard, moist, non plastic. Sand is fine.  [1.80m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [0.60m]

Test Pit terminated at 2.80m - Target depth achieved.

0.5m: SV: 66/22
0.6m: SV: 102/25

0.8m: SV: 196+

1.3m: Colour change to orangey brown.
Soil becomes hard and wet with an increase in sand

content.
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Shear vane (SV): peak/remoulded (kPa)Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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A J CameronClient:
Date: 24/06/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)
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DCP 02U
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
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T
H

(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 02

37211
DCP 02

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

Sandy GRAVEL; dark grey. Wet, well graded (FILL). [0.20m]

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (BURIED TOPSOIL). [0.30m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Stiff to hard, moist, non plastic. Sand is fine.  [2.00m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [0.30m]
Test Pit terminated at 2.80m - Target depth achieved.

1.0m: Becomes hard.

1.3m: Colour change to orangey brown.
Becomes wet with an increase in sand content.
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Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)



P
ro

du
ce

d 
w

ith
 C

or
e-

G
S

 b
y 

G
er

oc

G
ra

ph
ic

Lo
g

A J CameronClient:
Date: 24/06/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)
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DCP 03U
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
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T
H

(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 03

37211
DCP 03

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with minor gravel and trace sand; dark greyish brown.
Moist, contains rootlets. Sand is fine (TOPSOIL). [0.50m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Stiff to hard, moist, non plastic. Sand is fine.  [2.50m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [2.40m]

Test Pit terminated at 5.40m - Target depth achieved.

1.2m: Colour change to orangey brown.
Soil becomes hard, wet with an increase in sand content. 11
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Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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A J CameronClient:
Date: 25/06/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)
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DCP 04U
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
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H

(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 04

37211
DCP 04

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.30m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Stiff to hard, moist, non plastic. Sand is fine.  [2.20m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [1.40m]

Test Pit terminated at 3.90m - Target depth achieved.

0.5m: SV: 107/21
0.6m: SV: 157/39

0.7m: SV: UTP

1.0m: Colour change to orangey brown.
Becomes wet with an increase in sand content.

1.3m: Becomes hard.

11

13

17

16

22

30

 >

 >
 >
 >
 >
 >

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

TS
M

L
G

W

G
ro

un
dw

at
er

 N
ot

 E
nc

ou
nt

er
ed

Shear vane (SV): peak/remoulded (kPa)
Unable to penetrate with SV (UTP)
IT3 = TP4

Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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A J CameronClient:
Date: 25/06/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)
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DCP 05U
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
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(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 05

37211
DCP 05

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.35m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Soft to hard, moist, non plastic. Sand is fine.  [1.85m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [0.90m]

Test Pit terminated at 3.10m - Target depth achieved.

1.3m: Colour change to orangey brown.
Soil becomes hard and wet with an increase in sand

content.

1.7m: Becomes very stiff.
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Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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Date: 10/07/20
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Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
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H

(m)

D
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(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 06

37211
DCP 06

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.40m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Stiff to hard, moist, non plastic. Sand is fine.  [1.90m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [0.70m]

Test Pit terminated at 3.00m - Target depth achieved.

0.6m: Becomes very stiff.

1.0m: Colour change to orangey brown.
Soil becomes wet with an increase in sand content.

1.5m: Becomes hard.
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Notes:

KLPlotted By:

Checked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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A J CameronClient:
Date: 24/06/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

DCP 07U
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e

Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
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T
H

(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 07

37211
DCP 07

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.30m]

Interbedded Sandy SILT and silty fine SAND; orangey brown.
soft to hard (to loose to dense), wet.  [2.90m]

SILT with minor sand and trace clay; bluish grey. Very soft,
saturated, low plasticity. Interbedded with fine sand beds. Unit
has wet 'puggy' appearance and consistency. [0.80m]

Fine to coarse GRAVEL with some sand; grey. Dense,
saturated, poorly graded. Sand is fine to coarse.  [0.30m]

Test Pit terminated at 4.30m - Target depth achieved.

0.6m: SV: 196+

0.7m: UTP

0.8m: Becomes soft.

1.7m: Becomes stiff.

2.2m: Becomes very stiff to dense.
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Shear vane (SV): peak/remoulded (kPa)
Unable to penetrate with SV (UTP)

Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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A J CameronClient:
Date: 24/06/20
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Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
P
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H

(m)

D
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(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 08

37211
DCP 08

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.30m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Stiff to hard, moist, non plastic. Sand is fine.  [2.50m]

Interbedded gravelly fine to coarse SAND with some silt to
sandy fine to coarse GRAVEL with some silt; orangey brown
with dark stained gravel. Dense, wet. Gravel is subangular
greywacke.  [1.00m]

Test Pit terminated at 3.80m - Target depth achieved.

0.6m: Becomes very stiff to hard.

0.8m: Colour change to orangey brown.
Becomes wet with an increase in sand content.

1.5m: Becomes hard.
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Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
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H

(m)

D
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(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 09

37211
DCP 09

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.30m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Soft to hard, moist, non plastic. Sand is fine.  [3.10m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [0.55m]

Test Pit terminated at 3.95m - Target depth achieved.

0.6m: SV: 134/53
Becomes very stiff.

0.8m: SV: UTP

1.3m: Colour change to orangey brown.
Becomes wet with an increase in sand content.

1.6m: Becomes hard.

3.7m: Trace to no silt content below.
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Shear vane (SV): peak/remoulded (kPa)
Unable to penetrate with SV (UTP)

Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
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T
H

(m)

D
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(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 10

37211
DCP 10

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.35m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Stiff to hard, moist, non plastic. Sand is fine.  [3.25m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [1.70m]

Test Pit terminated at 5.30m - Target depth achieved.

0.4m - 0.8m: Mottled reddish orange and greyish white.
0.5m: SV: 70/13

0.7m: SV: 154/22
0.8m: Colour change to orangey brown.

Soil becomes very stiff and wet with an increase in sand
content.

0.9m: SV: UTP

1.4m: Becomes hard.
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Shear vane (SV): peak/remoulded (kPa)
Unable to penetrate with SV (UTP)

Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
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(m)

D
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Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 11

37211
DCP 11

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.40m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Firm to hard, moist, non plastic. Sand is fine.  [1.10m]

Silty, fine to coarse GRAVEL with some sand and trace
cobbles; orangey brown with dark reddish stained grey gravel.
Dense, wet, moderately well graded. Sand is medium. Gravel
is subangular greywacke. Gap graded.  [0.10m]

Test Pit terminated at 1.60m - Target unit encountered.

0.9m: Becomes very stiff.

1.2m: Becomes hard.
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Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
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(m)

D
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(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 12

37211
DCP 12

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.30m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Stiff to hard, moist, non plastic. Sand is fine.  [2.30m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [0.70m]

Test Pit terminated at 3.30m - Target depth achieved.

0.6m: Becomes stiff to very stiff.

1.3m: Colour change to orangey brown.
Becomes wet with an increase in sand content.

1.5m: Becomes hard.
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Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
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(m)
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Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 13

37211
DCP 13

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.30m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Soft to hard, moist, non plastic. Sand is fine.  [2.00m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [1.90m]

Test Pit terminated at 4.20m - Target depth achieved.

0.8m: Colour change to orangey brown.
Soil becomes soft to hard and wet with an increase in

sand content.
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Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
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Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 14

37211
DCP 14

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.30m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Firm to hard, moist, non plastic. Sand is fine. [2.40m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [0.40m]
Test Pit terminated at 3.10m - Target depth achieved.

0.4m: Becomes stiff to very stiff.

0.9m: Colour change to orangey brown.
Becomes wet with an increase in sand content.

1.5m: Becomes hard.
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Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
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(m)

D
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(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 15

37211
DCP 15

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.30m]

SILT with minor sand; orangey brown. Firm to hard, moist, non
plastic. Sand is fine. [2.60m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [0.80m]

Test Pit terminated at 3.70m - Target depth achieved.

0.7m: Becomes hard.
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Shear vane (SV): peak/remoulded (kPa)
Unable to penetrate with SV (UTP)

Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
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(m)

D
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Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 16

37211
DCP 16

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.30m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Stiff to hard, moist, non plastic. Sand is fine.  [2.70m]

Silty, fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, poorly graded (uppermost unit). Sand is fine to coarse.
Gravel is subangular greywacke.  [0.10m]
Test Pit terminated at 3.10m - Target depth achieved.

1.0m: Colour change to orangey brown.
Becomes wet with an increase in sand content.
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Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)



P
ro

du
ce

d 
w

ith
 C

or
e-

G
S

 b
y 

G
er

oc

G
ra

ph
ic

Lo
g

A J CameronClient:
Date: 24/06/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

DCP 17AU
SC

S

W
at

er
Ta

bl
e

Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
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(m)

D
E
P
T
H

(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 17A

37211
DCP 17A

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with minor sand and gravel; dark brown. Moist, contains
rootlets. Gravel is medium to coarse, subrounded greywacke
(TOPSOIL/FILL) [0.40m]

SILT with minor sand; orangey brown. Soft to very stiff, wet.
Sand is fine.  [2.90m]

Sandy SILT; bluish grey with localised orangey mottling. Very
soft*, saturated. Sand is fine. Unit has wet 'puggy' appearance
and consistency. [0.70m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [0.05m]
Test Pit terminated at 4.05m - Target depth achieved.

0.8m: Becomes stiff.

2.5m: Groundwater seepage encountered.

3.0m: Beomes very stiff.
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IT2a = TP17a

* Silt was very soft upon excavation, but DCP results indicate
dense which may be attributed to high DCP rod friction at
depth.

Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
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Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 18

37211
DCP 18

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.30m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Firm to hard, moist, non plastic. Sand is fine.  [3.40m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [0.20m]
Test Pit terminated at 3.90m - Target depth achieved.

0.6m: SV: 164/11

0.8m: SV: 159/21

1.0m: SV: UTP

1.3m: Colour change to orangey brown.
Soil becomes hard and wet with an increase in sand

content.

3.0m - 3.4m: Bed of silty GRAVEL; orangey brown.
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Shear vane (SV): peak/remoulded (kPa)
Unable to penetrate with SV (UTP)

Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
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Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 19

37211
DCP 19

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand; dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL). [0.30m]

SILT with minor sand; light grey with patchy orangey brown
mottling. Stiff to hard, moist, non plastic. Sand is fine.  [2.20m]

Fine to coarse GRAVEL with some sand; grey. Dense,
saturated, poorly graded (fine possibly washed out). Gravel is
subangular greywacke. Sand is coarse. [0.50m]

Test Pit terminated at 3.00m - Target depth achieved.

0.7m: Colour change to orangey brown.
Soil becomes very stiff to hard and wet with an increase in

sand content.

1.5m: Becomes hard.

2.8m: Groundwater inflow.
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Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)



P
ro

du
ce

d 
w

ith
 C

or
e-

G
S

 b
y 

G
er

oc

G
ra

ph
ic

Lo
g

A J CameronClient:
Date: 25/06/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

DCP 20U
SC

S

W
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Ta

bl
e

Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
P
T
H

(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at DCP 20

37211
DCP 20

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with some sand; dark grey. Moist, rootlets. Sand is fine.
(TOPSOIL) [0.40m]

SILT with some sand; light orangey brown/grey with orange
mottles. Very stiff to hard, moist, trace rootlets. [1.90m]

Medium to coarse GRAVEL with some sand and trace
cobbles; orangey brown. Dense, moist. Gravel is subangluar
to well rounded greywacke, iron staining on outside of
gravel/cobbles. Sand is coarse. [0.60m]

Test Pit terminated at 2.90m - Target depth achieved.

0.5m: SV: 129/46
0.6m: Becomes stiff.

0.8m: SV: 196+

0.9m: SV: 168/59

1.3m: Becomes hard.
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IT1a = TP20Notes:

KLPlotted By:

Checked By:

JLPLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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A J CameronClient:
Date: 10/07/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

DCP 21U
SC
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e

Time: 10:00 a.m.
Excavation Method: DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
P
T
H

(m)

Refer to attached Geotechnical Site Plan (G01A).

No Associated Log

37211
DCP 21

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

0.5m: Becomes stiff.

0.7m: Becomes very stiff to hard.

1.5m: Becomes hard.
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No test pit undertaken at DCP 21.Notes:

HCPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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A J CameronClient:
Date: 10/07/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

DCP 22U
SC
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e

Time: 10:00 a.m.
Excavation Method: DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
P
T
H

(m)

Refer to attached Geotechnical Site Plan (G01A).

No Associated Log

37211
DCP 22

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

0.6m: Becomes stiff to very stiff.

2.0m: Becomes hard.
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No test pit undertaken at DCP 22.Notes:

HCPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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A J CameronClient:
Date: 10/07/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

DCP 23U
SC
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e

Time: 10:00 a.m.
Excavation Method: DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
P
T
H

(m)

Refer to attached Geotechnical Site Plan (G01A).

No Associated Log

37211
DCP 23

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

0.8m: Becomes stiff to very stiff.

1.6m: Becomes hard.
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No test pit undertaken at DCP 23.Notes:

HCPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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A J CameronClient:
Date: 10/07/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

DCP 24U
SC

S
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e

Time: 10:00 a.m.
Excavation Method: DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
P
T
H

(m)

Refer to attached Geotechnical Site Plan (G01A).

No Associated Log

37211
DCP 24

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

0.5m: Becomes stiff to hard.

1.4m: Becomes hard.
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No test pit undertaken at DCP 24.Notes:

HCPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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A J CameronClient:
Date: 10/07/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

DCP 25U
SC
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e

Time: 10:00 a.m.
Excavation Method: DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
P
T
H

(m)

Refer to attached Geotechnical Site Plan (G01A).

No Associated Log

37211
DCP 25

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

0.4m: Becomes soft to firm.

2.0m: Becomes stiff.

3.1m: Becomes very stiff to hard.
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No test pit undertaken at DCP 25.

Fill inferred to ~0.3 m.

Notes:

HCPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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A J CameronClient:
Date: 10/07/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

DCP 26U
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e

Time: 10:00 a.m.
Excavation Method: DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
P
T
H

(m)

Refer to attached Geotechnical Site Plan (G01A).

No Associated Log

37211
DCP 26

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

0.7m: Firm.

1.6m: Becomes stiff.

2.5m: DCP rod wet

2.6m: Becomes very stiff.

3.0m: Becomes hard.
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No test pit undertaken at DCP 26.

Fill interred to ~0.5 m.

Notes:

HCPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)
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A J CameronClient:
Date: 24/06/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

TP 17U
SC
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e

Time: 10:00 a.m.
Excavation Method: 13T Ex+DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
P
T
H

(m)

Refer to attached Geotechnical Site Plan (G01A).

Test Pit at TP 17

37211
TP 17

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with trace sand dark greyish brown. Moist, contains
rootlets. Sand is fine (TOPSOIL/FILL). [1.00m]

Sandy fine to coarse GRAVEL with minor cobbles; grey.
Dense, dry, contains rootlets. Gravel is subrounded to
subangular greywacke (POSSIBLE FILL/PITRUN) [1.50m]

Sandy SILT with trace clay; bluish grey. Very soft, puggy,
saturated, low plasticity. Sand is fine. Unit has wet 'puggy'
appearance and consistency. [2.10m]

Sandy fine to coarse GRAVEL with trace silt and cobbles;
orangey brown with dark reddish stained grey gravel. Dense,
wet, moderately well graded. Sand is fine to coarse. Gravel is
subangular greywacke.  [0.05m]
Test Pit terminated at 4.65m - Target depth achieved.

2.5m: Deposit of iron precipitate beneath perched water
inflow.
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No DCP at TP17 due to surfiial unit of gravel (pit run fill?) - see
adjacent DCP 17A.

IT2 = TP17

Notes:

KLPlotted By:

HCChecked By:

AB+HCLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)



P
ro

du
ce

d 
w

ith
 C

or
e-

G
S

 b
y 

G
er

oc

G
ra

ph
ic

Lo
g

A J CameronClient:
Date: 24/06/20

BLOWS / 100 mm

Project:

Test Location:

2 Auckland Street, Ashley (Lot 1 DP 394101)

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

TP 20AU
SC

S
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bl
e

Time: 10:00 a.m.
Excavation Method: DCP

STRATA DESCRIPTION
D
E
P
T
H

(m)

D
E
P
T
H

(m)

Refer to attached Geotechnical Site Plan (G01A).

Auger at TP 20A

37211
TP 20A + HA

Strata description in general accordance with Field Description of Soil and Rock. Guideline for the Field
Classification and Description of Soil and Rock for Engineering Purposes. NZ Geotechnical Society Inc,

December 2005

SILT with some sand; dark grey. Moist, rootlets. Sand is fine.
(TOPSOIL) [0.30m]

SILT with some sand; light orangey brown/grey with orange
mottles. Stiff to hard, moist. [1.30m]

Silty medium to coarse GRAVEL with some sand and trace
cobbles; orangey brown. Dense,  dry. [1.10m]

Medium to coarse GRAVEL with some sand and trace
cobbles; orangey brown. Dense, moist. Gravel is subangluar
to well rounded greywacke, iron staining on outside of
gravel/cobbles. Sand is coarse. [1.00m]

Auger terminated at 3.70m - Target depth achieved.
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No DCP at TP20A  - see nearby DCP 20.Notes:

HCPlotted By:

HCChecked By:

JLPLogged By: Dynamic Penetrometer Test and logs give an indication of the ground
condition at the location of the tests only.  While they are representative of

typical conditions across the site, they do not identify variations in the
ground away from the test locations.  This log does not cover slope stability

or suitability of the site for building.

Dynamic Cone Penetrometer Test performed in accordance with NZS 4402
Test 6.5.2 (Procedure 1 and 2)



APPENDIX D 

Falling Head Infiltration (FHI) Test Results



Issued to:

Job name: Test Pit: FHI1

Job no:

Timestep Time (mins)

Depth from 

Datum 

(mm)

Time 

(hours)

Time (Hours) For 

Horton's 

Infiltration Graph

Calculated Horton's 

Equation, ft (mm/hr)

Time (Hours) For 

Horton's Depth 

Graph

Calculated Depth 

from Intgrated 

Horton's Equation 

(mm)

0 0.00 0 0.00 0 1214.00 0 0.00

1 0.50 20 0.01 0.034482759 1119.82 0.034482759 40.21

2 1.00 25 0.02 0.068965517 1036.17 0.068965517 77.35

3 2.00 45 0.03 0.103448276 961.88 0.103448276 111.77

4 3.00 60 0.05 0.137931034 895.90 0.137931034 143.78

5 4.00 90 0.07 0.172413793 837.30 0.172413793 173.64

6 5.00 90 0.08 0.206896552 785.25 0.206896552 201.60

7 6.00 110 0.10 0.24137931 739.03 0.24137931 227.87

8 7.00 125 0.12 0.275862069 697.97 0.275862069 252.63

9 8.00 140 0.13 0.310344828 661.51 0.310344828 276.06

10 9.00 150 0.15 0.344827586 629.13 0.344827586 298.30

11 10.00 165 0.17 0.379310345 600.37 0.379310345 319.49

12 15.00 230 0.25 0.413793103 574.82 0.413793103 339.74

13 20.00 280 0.33 0.448275862 552.14 0.448275862 359.16

14 25.00 330 0.42 0.482758621 531.99 0.482758621 377.85

15 30.00 375 0.50 0.517241379 514.09 0.517241379 395.88

16 35.00 405 0.58 0.551724138 498.20 0.551724138 413.32

17 40.00 465 0.67 0.586206897 484.08 0.586206897 430.25

18 45.00 510 0.75 0.620689655 471.54 0.620689655 446.73

19 50.00 540 0.83 0.655172414 460.41 0.655172414 462.79

20 55.00 580 0.92 0.689655172 450.52 0.689655172 478.49

21 60.00 610 1.00 0.724137931 441.74 0.724137931 493.87

22 0.00 0.75862069 433.94 0.75862069 508.97

23 0.00 0.793103448 427.01 0.793103448 523.81

24 0.00 0.827586207 420.86 0.827586207 538.43

25 0.00 0.862068966 415.39 0.862068966 552.84

26 0.00 0.896551724 410.54 0.896551724 567.08

27 0.00 0.931034483 406.23 0.931034483 581.16

28 0.00 0.965517241 402.40 0.965517241 595.10

29 0.00 1 399.00 1 608.92

30 0.00 1.034482759 395.98 1.034482759 622.62

Initial Infiltration Rate: 1214.00 mm per hour

Ultimate Infiltration Rate: 372.00 mm per hour

Horton's Decay Coefficient: 3.44 per hour

Location Information:

Pit size: 2500 x 1000 x 2800 (L x W x D)

People/equipment/materials on site: HC AB JLP

Weather/ground conditions: Wet

Test/photographs taken: Falling head infiltration test

File 

Date: 24 June 2020 2 Auckland Street, Ashley

Time: 37441
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Issued to:

Job name: Test Pit: FHI-1A-1

Job no:

Timestep Time (mins)

Depth from 

Datum 

(mm)

Time 

(hours)

Time (Hours) For 

Horton's 

Infiltration Graph

Calculated Horton's 

Equation, ft (mm/hr)

Time (Hours) For 

Horton's Depth 

Graph

Calculated Depth 

from Intgrated 

Horton's Equation 

(mm)

0 0.00 0 0.00 0 5200.00 0 0.00

1 0.50 40 0.01 0.000862069 5197.74 0.000862069 4.48

2 1.00 70 0.02 0.001724138 5195.48 0.001724138 8.96

3 1.50 130 0.03 0.002586207 5193.23 0.002586207 13.44

4 0.00 0.003448276 5190.97 0.003448276 17.92

5 0.00 0.004310345 5188.72 0.004310345 22.39

6 0.00 0.005172414 5186.46 0.005172414 26.86

7 0.00 0.006034483 5184.21 0.006034483 31.33

8 0.00 0.006896552 5181.96 0.006896552 35.80

9 0.00 0.007758621 5179.71 0.007758621 40.27

10 0.00 0.00862069 5177.46 0.00862069 44.73

11 0.00 0.009482759 5175.21 0.009482759 49.19

12 0.00 0.010344828 5172.96 0.010344828 53.65

13 0.00 0.011206897 5170.72 0.011206897 58.11

14 0.00 0.012068966 5168.47 0.012068966 62.57

15 0.00 0.012931034 5166.23 0.012931034 67.02

16 0.00 0.013793103 5163.98 0.013793103 71.48

17 0.00 0.014655172 5161.74 0.014655172 75.93

18 0.00 0.015517241 5159.50 0.015517241 80.37

19 0.00 0.01637931 5157.26 0.01637931 84.82

20 0.00 0.017241379 5155.02 0.017241379 89.27

21 0.00 0.018103448 5152.78 0.018103448 93.71

22 0.00 0.018965517 5150.54 0.018965517 98.15

23 0.00 0.019827586 5148.31 0.019827586 102.59

24 0.00 0.020689655 5146.07 0.020689655 107.03

25 0.00 0.021551724 5143.84 0.021551724 111.46

26 0.00 0.022413793 5141.60 0.022413793 115.90

27 0.00 0.023275862 5139.37 0.023275862 120.33

28 0.00 0.024137931 5137.14 0.024137931 124.76

29 0.00 0.025 5134.91 0.025 129.18

30 0.00 0.025862069 5132.68 0.025862069 133.61

Initial Infiltration Rate: 5200.00 mm per hour

Ultimate Infiltration Rate: 255.00 mm per hour

Horton's Decay Coefficient: 0.53 per hour

Location Information:

Pit size: 1100 x 1500 x 3700 (L x W x D)

People/equipment/materials on site: HC AB JLP

Weather/ground conditions: Wet

Test/photographs taken: Falling head infiltration test

File 

Date: 24 June 2020 2 Auckland Street, Ashley

Time: 37441
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Issued to:

Job name: Test Pit: FHI1A-2

Job no:

Timestep Time (mins)

Depth from 

Datum 

(mm)

Time 

(hours)

Time (Hours) For 

Horton's 

Infiltration Graph

Calculated Horton's 

Equation, ft (mm/hr)

Time (Hours) For 

Horton's Depth 

Graph

Calculated Depth 

from Intgrated 

Horton's Equation 

(mm)

0 0.00 0 0.00 0 1953.00 0 0.00

1 0.50 20 0.01 0.005172414 1842.87 0.005172414 9.81

2 1.00 25 0.02 0.010344828 1741.80 0.010344828 19.08

3 1.50 45 0.03 0.015517241 1649.07 0.015517241 27.85

4 2.00 60 0.03 0.020689655 1563.97 0.020689655 36.15

5 3.00 90 0.05 0.025862069 1485.88 0.025862069 44.04

6 4.00 90 0.07 0.031034483 1414.22 0.031034483 51.53

7 5.00 110 0.08 0.036206897 1348.47 0.036206897 58.68

8 6.00 125 0.10 0.04137931 1288.14 0.04137931 65.49

9 7.00 140 0.12 0.046551724 1232.77 0.046551724 72.01

10 8.00 150 0.13 0.051724138 1181.96 0.051724138 78.25

11 9.00 165 0.15 0.056896552 1135.34 0.056896552 84.25

12 0.00 0.062068966 1092.56 0.062068966 90.01

13 0.00 0.067241379 1053.31 0.067241379 95.55

14 0.00 0.072413793 1017.28 0.072413793 100.91

15 0.00 0.077586207 984.23 0.077586207 106.08

16 0.00 0.082758621 953.90 0.082758621 111.09

17 0.00 0.087931034 926.06 0.087931034 115.95

18 0.00 0.093103448 900.52 0.093103448 120.68

19 0.00 0.098275862 877.08 0.098275862 125.27

20 0.00 0.103448276 855.58 0.103448276 129.75

21 0.00 0.10862069 835.84 0.10862069 134.13

22 0.00 0.113793103 817.73 0.113793103 138.40

23 0.00 0.118965517 801.11 0.118965517 142.59

24 0.00 0.124137931 785.87 0.124137931 146.69

25 0.00 0.129310345 771.87 0.129310345 150.72

26 0.00 0.134482759 759.03 0.134482759 154.68

27 0.00 0.139655172 747.25 0.139655172 158.58

28 0.00 0.144827586 736.44 0.144827586 162.41

29 0.00 0.15 726.52 0.15 166.20

30 0.00 0.155172414 717.41 0.155172414 169.93

Initial Infiltration Rate: 1953.00 mm per hour

Ultimate Infiltration Rate: 616.00 mm per hour

Horton's Decay Coefficient: 16.62 per hour

Location Information:

Pit size: 2500 x 1000 x 2800 (L x W x D)

People/equipment/materials on site: HC AB 

Weather/ground conditions: Wet

Test/photographs taken: Falling head infiltration test

File 

Date: 24 June 2020 2 Auckland Street, Ashley

Time: 37441
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Issued to:

Job name: Test Pit: FHI1A-3

Job no:

Timestep Time (mins)

Depth from 

Datum 

(mm)

Time 

(hours)

Time (Hours) For 

Horton's 

Infiltration Graph

Calculated Horton's 

Equation, ft (mm/hr)

Time (Hours) For 

Horton's Depth 

Graph

Calculated Depth 

from Intgrated 

Horton's Equation 

(mm)

0 0.00 0 0.00 0 2232.00 0 0.00

1 0.50 20 0.01 0.00862069 2130.32 0.00862069 18.80

2 1.00 40 0.02 0.017241379 2037.05 0.017241379 36.75

3 2.00 70 0.03 0.025862069 1951.47 0.025862069 53.94

4 3.00 110 0.05 0.034482759 1872.97 0.034482759 70.42

5 4.00 130 0.07 0.043103448 1800.95 0.043103448 86.25

6 5.00 155 0.08 0.051724138 1734.88 0.051724138 101.49

7 6.00 180 0.10 0.060344828 1674.26 0.060344828 116.18

8 7.00 200 0.12 0.068965517 1618.65 0.068965517 130.37

9 8.00 220 0.13 0.077586207 1567.64 0.077586207 144.10

10 9.00 240 0.15 0.086206897 1520.84 0.086206897 157.41

11 10.00 265 0.17 0.094827586 1477.90 0.094827586 170.33

12 12.50 310 0.21 0.103448276 1438.51 0.103448276 182.90

13 15.00 360 0.25 0.112068966 1402.37 0.112068966 195.14

14 0.00 0.120689655 1369.22 0.120689655 207.09

15 0.00 0.129310345 1338.81 0.129310345 218.76

16 0.00 0.137931034 1310.91 0.137931034 230.18

17 0.00 0.146551724 1285.31 0.146551724 241.37

18 0.00 0.155172414 1261.83 0.155172414 252.34

19 0.00 0.163793103 1240.28 0.163793103 263.13

20 0.00 0.172413793 1220.52 0.172413793 273.73

21 0.00 0.181034483 1202.39 0.181034483 284.18

22 0.00 0.189655172 1185.75 0.189655172 294.47

23 0.00 0.198275862 1170.50 0.198275862 304.62

24 0.00 0.206896552 1156.50 0.206896552 314.65

25 0.00 0.215517241 1143.65 0.215517241 324.57

26 0.00 0.224137931 1131.87 0.224137931 334.38

27 0.00 0.232758621 1121.06 0.232758621 344.09

28 0.00 0.24137931 1111.14 0.24137931 353.71

29 0.00 0.25 1102.05 0.25 363.25

30 0.00 0.25862069 1093.70 0.25862069 372.71

Initial Infiltration Rate: 2232.00 mm per hour

Ultimate Infiltration Rate: 1001.00 mm per hour

Horton's Decay Coefficient: 10.00 per hour

Location Information:

Pit size: 2500 x 1000 x 2800 (L x W x D)

People/equipment/materials on site: HC AB 

Weather/ground conditions: Wet

Test/photographs taken: Falling head infiltration test

File 

Date: 24 June 2020 2 Auckland Street, Ashley

Time: 37441
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Issued to:

Job name: Test Pit: TP4-1

Job no:

Timestep Time (mins)

Depth from 

Datum 

(mm)

Time 

(hours)

Time (Hours) For 

Horton's 

Infiltration Graph

Calculated Horton's 

Equation, ft (mm/hr)

Time (Hours) For 

Horton's Depth 

Graph

Calculated Depth 

from Intgrated 

Horton's Equation 

(mm)

0 0.00 0 0.00 0 5000.00 0 0.00

1 0.50 70 0.01 0.011494253 4797.79 0.011494253 56.30

2 1.00 150 0.02 0.022988506 4604.66 0.022988506 110.33

3 2.00 250 0.03 0.034482759 4420.21 0.034482759 162.19

4 3.00 310 0.05 0.045977011 4244.06 0.045977011 211.97

5 4.00 360 0.07 0.057471264 4075.81 0.057471264 259.78

6 5.00 430 0.08 0.068965517 3915.13 0.068965517 305.70

7 6.00 470 0.10 0.08045977 3761.67 0.08045977 349.81

8 8.00 560 0.13 0.091954023 3615.10 0.091954023 392.20

9 10.00 640 0.17 0.103448276 3475.12 0.103448276 432.94

10 12.50 740 0.21 0.114942529 3341.43 0.114942529 472.11

11 15.00 830 0.25 0.126436782 3213.75 0.126436782 509.78

12 20.00 1000 0.33 0.137931034 3091.80 0.137931034 546.02

13 0.00 0.149425287 2975.34 0.149425287 580.88

14 0.00 0.16091954 2864.10 0.16091954 614.43

15 0.00 0.172413793 2757.87 0.172413793 646.74

16 0.00 0.183908046 2656.41 0.183908046 677.85

17 0.00 0.195402299 2559.51 0.195402299 707.82

18 0.00 0.206896552 2466.96 0.206896552 736.71

19 0.00 0.218390805 2378.58 0.218390805 764.55

20 0.00 0.229885057 2294.16 0.229885057 791.40

21 0.00 0.24137931 2213.54 0.24137931 817.31

22 0.00 0.252873563 2136.54 0.252873563 842.30

23 0.00 0.264367816 2063.00 0.264367816 866.43

24 0.00 0.275862069 1992.76 0.275862069 889.74

25 0.00 0.287356322 1925.68 0.287356322 912.26

26 0.00 0.298850575 1861.62 0.298850575 934.02

27 0.00 0.310344828 1800.43 0.310344828 955.06

28 0.00 0.32183908 1742.00 0.32183908 975.42

29 0.00 0.333333333 1686.19 0.333333333 995.12

30 0.00 0.344827586 1632.88 0.344827586 1014.19

Initial Infiltration Rate: 5000.00 mm per hour

Ultimate Infiltration Rate: 500.00 mm per hour

Horton's Decay Coefficient: 4.00 per hour

Location Information:

Pit size: 2500 x 1000 x 2800 (L x W x D)

People/equipment/materials on site: HC AB TR

Weather/ground conditions: Wet

Test/photographs taken: Falling head infiltration test

File 

Date: 24 June 2020 2 Auckland Street, Ashley

Time: 37441
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Issued to:

Job name: Test Pit: FHI19

Job no:

Timestep Time (mins)

Depth from 

Datum 

(mm)

Time 

(hours)

Time (Hours) For 

Horton's 

Infiltration Graph

Calculated Horton's 

Equation, ft (mm/hr)

Time (Hours) For 

Horton's Depth 

Graph

Calculated Depth 

from Intgrated 

Horton's Equation 

(mm)

0 0.00 1800 0.00 0 2228.00 0 0.00

1 33.00 1800 0.55 0.105747126 1439.32 0.105747126 188.81

2 110.00 1800 1.83 0.211494253 1063.12 0.211494253 318.69

3 184.00 1800 3.07 0.317241379 883.67 0.317241379 420.46

4 0.00 0.422988506 798.07 0.422988506 508.83

5 0.00 0.528735632 757.24 0.528735632 590.80

6 0.00 0.634482759 737.76 0.634482759 669.72

7 0.00 0.740229885 728.47 0.740229885 747.18

8 0.00 0.845977011 724.04 0.845977011 823.95

9 0.00 0.951724138 721.93 0.951724138 900.39

10 0.00 1.057471264 720.92 1.057471264 976.68

11 0.00 1.163218391 720.44 1.163218391 1052.88

12 0.00 1.268965517 720.21 1.268965517 1129.05

13 0.00 1.374712644 720.10 1.374712644 1205.21

14 0.00 1.48045977 720.05 1.48045977 1281.35

15 0.00 1.586206897 720.02 1.586206897 1357.49

16 0.00 1.691954023 720.01 1.691954023 1433.63

17 0.00 1.797701149 720.01 1.797701149 1509.77

18 0.00 1.903448276 720.00 1.903448276 1585.91

19 0.00 2.009195402 720.00 2.009195402 1662.05

20 0.00 2.114942529 720.00 2.114942529 1738.19

21 0.00 2.220689655 720.00 2.220689655 1814.33

22 0.00 2.326436782 720.00 2.326436782 1890.46

23 0.00 2.432183908 720.00 2.432183908 1966.60

24 0.00 2.537931034 720.00 2.537931034 2042.74

25 0.00 2.643678161 720.00 2.643678161 2118.88

26 0.00 2.749425287 720.00 2.749425287 2195.01

27 0.00 2.855172414 720.00 2.855172414 2271.15

28 0.00 2.96091954 720.00 2.96091954 2347.29

29 0.00 3.066666667 720.00 3.066666667 2423.43

30 0.00 3.172413793 720.00 3.172413793 2499.57

Cannot model 'no change' in field data water level

Initial Infiltration Rate: 2228.00 mm per hour

Ultimate Infiltration Rate: 720.00 mm per hour

Horton's Decay Coefficient: 7.00 per hour

Location Information:

Pit size: 2300 x 1100 x 1600 (L x W x D)

People/equipment/materials on site: HC AB TR

Weather/ground conditions: Wet

Test/photographs taken: Falling head infiltration test

File 

Date: 24 June 2020 2 Auckland Street, Ashley

Time: 37441
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Issued to:

Job name: Test Pit: TP 9-1

Job no:

Timestep Time (mins)

Depth from 

Datum 

(mm)

Time 

(hours)

Time (Hours) For 

Horton's 

Infiltration Graph

Calculated Horton's 

Equation, ft (mm/hr)

Time (Hours) For 

Horton's Depth 

Graph

Calculated Depth 

from Intgrated 

Horton's Equation 

(mm)

0 0.00 0 0.00 0 2449.00 0 0.00

1 0.50 20 0.01 0.031609195 2255.48 0.031609195 74.30

2 1.00 50 0.02 0.063218391 2079.48 0.063218391 142.77

3 2.00 130 0.03 0.094827586 1919.39 0.094827586 205.93

4 3.00 120 0.05 0.126436782 1773.79 0.126436782 264.27

5 4.00 110 0.07 0.158045977 1641.36 0.158045977 318.21

6 5.00 190 0.08 0.189655172 1520.91 0.189655172 368.16

7 6.00 220 0.10 0.221264368 1411.36 0.221264368 414.47

8 7.00 240 0.12 0.252873563 1311.72 0.252873563 457.48

9 8.00 280 0.13 0.284482759 1221.09 0.284482759 497.49

10 9.00 315 0.15 0.316091954 1138.67 0.316091954 534.77

11 10.00 344 0.17 0.347701149 1063.70 0.347701149 569.56

12 11.00 360 0.18 0.379310345 995.51 0.379310345 602.08

13 12.00 380 0.20 0.41091954 933.49 0.41091954 632.55

14 13.00 410 0.22 0.442528736 877.08 0.442528736 661.16

15 14.00 430 0.23 0.474137931 825.78 0.474137931 688.06

16 15.00 450 0.25 0.505747126 779.12 0.505747126 713.41

17 20.00 550 0.33 0.537356322 736.68 0.537356322 737.36

18 25.00 630 0.42 0.568965517 698.07 0.568965517 760.02

19 30.00 710 0.50 0.600574713 662.97 0.600574713 781.52

20 35.00 750 0.58 0.632183908 631.03 0.632183908 801.97

21 40.00 810 0.67 0.663793103 601.99 0.663793103 821.45

22 45.00 840 0.75 0.695402299 575.57 0.695402299 840.05

23 50.00 910 0.83 0.727011494 551.55 0.727011494 857.86

24 55.00 950 0.92 0.75862069 529.69 0.75862069 874.94

25 0.00 0.790229885 509.82 0.790229885 891.37

26 0.00 0.82183908 491.74 0.82183908 907.19

27 0.00 0.853448276 475.30 0.853448276 922.47

28 0.00 0.885057471 460.34 0.885057471 937.25

29 0.00 0.916666667 446.74 0.916666667 951.59

30 0.00 0.948275862 434.37 0.948275862 965.51

Initial Infiltration Rate: 2449.00 mm per hour

Ultimate Infiltration Rate: 310.00 mm per hour

Horton's Decay Coefficient: 3.00 per hour

Location Information:

Pit size: 3900 x 1100 x 2600 (L x W x D)

People/equipment/materials on site: HC AB TR

Weather/ground conditions: Wet

Test/photographs taken: Falling head infiltration test

File 

Date: 24 June 2020 2 Auckland Street, Ashley

Time: 37441
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Issued to:

Job name: Test Pit: TP 9-2

Job no:

Timestep Time (mins)

Depth from 

Datum 

(mm)

Time 

(hours)

Time (Hours) For 

Horton's 

Infiltration Graph

Calculated Horton's 

Equation, ft (mm/hr)

Time (Hours) For 

Horton's Depth 

Graph

Calculated Depth 

from Intgrated 

Horton's Equation 

(mm)

0 0.00 0 0.00 0 1910.00 0 0.00

1 0.50 20 0.01 0.031609195 1740.16 0.031609195 57.63

2 1.00 40 0.02 0.063218391 1590.49 0.063218391 110.22

3 2.00 60 0.03 0.094827586 1458.60 0.094827586 158.37

4 3.00 100 0.05 0.126436782 1342.37 0.126436782 202.60

5 4.00 120 0.07 0.158045977 1239.94 0.158045977 243.38

6 5.00 130 0.08 0.189655172 1149.69 0.189655172 281.11

7 6.00 170 0.10 0.221264368 1070.15 0.221264368 316.17

8 7.00 190 0.12 0.252873563 1000.06 0.252873563 348.87

9 8.00 215 0.13 0.284482759 938.29 0.284482759 379.48

10 9.00 230 0.15 0.316091954 883.86 0.316091954 408.26

11 10.00 250 0.17 0.347701149 835.89 0.347701149 435.42

12 15.00 340 0.25 0.379310345 793.62 0.379310345 461.16

13 20.00 410 0.33 0.41091954 756.37 0.41091954 485.65

14 25.00 480 0.42 0.442528736 723.55 0.442528736 509.03

15 30.00 540 0.50 0.474137931 694.62 0.474137931 531.43

16 35.00 610 0.58 0.505747126 669.13 0.505747126 552.98

17 40.00 650 0.67 0.537356322 646.67 0.537356322 573.76

18 45.00 710 0.75 0.568965517 626.87 0.568965517 593.89

19 50.00 750 0.83 0.600574713 609.43 0.600574713 613.42

20 55.00 790 0.92 0.632183908 594.06 0.632183908 632.43

21 0.00 0.663793103 580.51 0.663793103 650.99

22 0.00 0.695402299 568.57 0.695402299 669.15

23 0.00 0.727011494 558.05 0.727011494 686.95

24 0.00 0.75862069 548.78 0.75862069 704.44

25 0.00 0.790229885 540.61 0.790229885 721.66

26 0.00 0.82183908 533.41 0.82183908 738.63

27 0.00 0.853448276 527.07 0.853448276 755.39

28 0.00 0.885057471 521.48 0.885057471 771.96

29 0.00 0.916666667 516.55 0.916666667 788.36

30 0.00 0.948275862 512.21 0.948275862 804.62

Initial Infiltration Rate: 1910.00 mm per hour

Ultimate Infiltration Rate: 480.00 mm per hour

Horton's Decay Coefficient: 4.00 per hour

Location Information:

Pit size: 3900 x 1100 x 2600 (L x W x D)

People/equipment/materials on site: HC AB TR

Weather/ground conditions: Wet

Test/photographs taken: Falling head infiltration test
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Date: 24 June 2020 2 Auckland Street, Ashley

Time: 37441
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Issued to:

Job name: Test Pit: TP 9-3

Job no:

Timestep Time (mins)

Depth from 

Datum 

(mm)

Time 

(hours)

Time (Hours) For 

Horton's 

Infiltration Graph

Calculated Horton's 

Equation, ft (mm/hr)

Time (Hours) For 

Horton's Depth 

Graph

Calculated Depth 

from Intgrated 

Horton's Equation 

(mm)

0 0.00 0 0.00 0 1168.00 0 0.00

1 0.50 15 0.01 0.028735632 1126.63 0.028735632 32.96

2 1.00 25 0.02 0.057471264 1086.95 0.057471264 64.76

3 2.00 50 0.03 0.086206897 1048.91 0.086206897 95.45

4 3.00 65 0.05 0.114942529 1012.43 0.114942529 125.06

5 4.00 80 0.07 0.143678161 977.45 0.143678161 153.65

6 5.00 100 0.08 0.172413793 943.90 0.172413793 181.25

7 6.00 120 0.10 0.201149425 911.74 0.201149425 207.91

8 7.00 140 0.12 0.229885057 880.89 0.229885057 233.66

9 8.00 150 0.13 0.25862069 851.31 0.25862069 258.55

10 9.00 180 0.15 0.287356322 822.95 0.287356322 282.60

11 10.00 190 0.17 0.316091954 795.75 0.316091954 305.85

12 15.00 270 0.25 0.344827586 769.67 0.344827586 328.34

13 20.00 340 0.33 0.373563218 744.67 0.373563218 350.10

14 25.00 390 0.42 0.402298851 720.69 0.402298851 371.15

15 30.00 450 0.50 0.431034483 697.69 0.431034483 391.53

16 35.00 490 0.58 0.459770115 675.64 0.459770115 411.26

17 40.00 540 0.67 0.488505747 654.49 0.488505747 430.37

18 45.00 580 0.75 0.517241379 634.22 0.517241379 448.88

19 50.00 620 0.83 0.545977011 614.78 0.545977011 466.82

20 0.00 0.574712644 596.13 0.574712644 484.22

21 0.00 0.603448276 578.25 0.603448276 501.09

22 0.00 0.632183908 561.11 0.632183908 517.46

23 0.00 0.66091954 544.67 0.66091954 533.34

24 0.00 0.689655172 528.91 0.689655172 548.77

25 0.00 0.718390805 513.79 0.718390805 563.75

26 0.00 0.747126437 499.30 0.747126437 578.30

27 0.00 0.775862069 485.40 0.775862069 592.45

28 0.00 0.804597701 472.07 0.804597701 606.20

29 0.00 0.833333333 459.29 0.833333333 619.58

30 0.00 0.862068966 447.03 0.862068966 632.61

Initial Infiltration Rate: 1168.00 mm per hour

Ultimate Infiltration Rate: 161.00 mm per hour

Horton's Decay Coefficient: 1.46 per hour

Location Information:

Pit size: 3900 x 1100 x 2600 (L x W x D)

People/equipment/materials on site: HC AB TR

Weather/ground conditions: Wet

Test/photographs taken: Falling head infiltration test

File 

Date: 24 June 2020 2 Auckland Street, Ashley

Time: 37441
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Issued to:

Job name: Test Pit: TP 6-1

Job no:

Timestep Time (mins)

Depth from 

Datum 

(mm)

Time 

(hours)

Time (Hours) For 

Horton's 

Infiltration Graph

Calculated Horton's 

Equation, ft (mm/hr)

Time (Hours) For 

Horton's Depth 

Graph

Calculated Depth 

from Intgrated 

Horton's Equation 

(mm)

0 0.00 0 0.00 0 3633.00 0 0.00

1 0.50 20 0.01 0.011494253 3463.35 0.011494253 40.77

2 1.00 50 0.02 0.022988506 3303.22 0.022988506 79.65

3 2.00 110 0.03 0.034482759 3152.10 0.034482759 116.74

4 3.00 170 0.05 0.045977011 3009.46 0.045977011 152.15

5 4.00 220 0.07 0.057471264 2874.83 0.057471264 185.96

6 5.00 270 0.08 0.068965517 2747.77 0.068965517 218.27

7 6.00 315 0.10 0.08045977 2627.85 0.08045977 249.15

8 7.00 355 0.12 0.091954023 2514.66 0.091954023 278.70

9 8.00 390 0.13 0.103448276 2407.83 0.103448276 306.99

10 9.00 425 0.15 0.114942529 2307.01 0.114942529 334.08

11 10.00 455 0.17 0.126436782 2211.84 0.126436782 360.04

12 15.00 600 0.25 0.137931034 2122.02 0.137931034 384.94

13 20.00 675 0.33 0.149425287 2037.25 0.149425287 408.84

14 0.00 0.16091954 1957.24 0.16091954 431.80

15 0.00 0.172413793 1881.73 0.172413793 453.85

16 0.00 0.183908046 1810.46 0.183908046 475.07

17 0.00 0.195402299 1743.19 0.195402299 495.49

18 0.00 0.206896552 1679.70 0.206896552 515.16

19 0.00 0.218390805 1619.77 0.218390805 534.12

20 0.00 0.229885057 1563.22 0.229885057 552.41

21 0.00 0.24137931 1509.84 0.24137931 570.07

22 0.00 0.252873563 1459.46 0.252873563 587.13

23 0.00 0.264367816 1411.90 0.264367816 603.63

24 0.00 0.275862069 1367.03 0.275862069 619.60

25 0.00 0.287356322 1324.67 0.287356322 635.06

26 0.00 0.298850575 1284.69 0.298850575 650.06

27 0.00 0.310344828 1246.95 0.310344828 664.60

28 0.00 0.32183908 1211.34 0.32183908 678.73

29 0.00 0.333333333 1177.73 0.333333333 692.46

30 0.00 0.344827586 1146.00 0.344827586 705.81

Initial Infiltration Rate: 3633.00 mm per hour

Ultimate Infiltration Rate: 613.00 mm per hour

Horton's Decay Coefficient: 5.03 per hour

Location Information:

Pit size: 2500 x 1100 x 2700 (L x W x D)

People/equipment/materials on site: HC AB TR

Weather/ground conditions: Wet

Test/photographs taken: Falling head infiltration test

File 

Date: 24 June 2020 2 Auckland Street, Ashley

Time: 37441
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Issued to:

Job name: Test Pit: TP 6-2

Job no:

Timestep Time (mins)

Depth from 

Datum 

(mm)

Time 

(hours)

Time (Hours) For 

Horton's 

Infiltration Graph

Calculated Horton's 

Equation, ft (mm/hr)

Time (Hours) For 

Horton's Depth 

Graph

Calculated Depth 

from Intgrated 

Horton's Equation 

(mm)

0 0.00 0 0.00 0 3088.00 0 0.00

1 0.50 30 0.01 0.011494253 2985.74 0.011494253 34.90

2 1.00 55 0.02 0.022988506 2886.94 0.022988506 68.65

3 2.00 105 0.03 0.034482759 2791.50 0.034482759 101.28

4 3.00 160 0.05 0.045977011 2699.29 0.045977011 132.84

5 4.00 190 0.07 0.057471264 2610.20 0.057471264 163.35

6 5.00 240 0.08 0.068965517 2524.13 0.068965517 192.85

7 6.00 275 0.10 0.08045977 2440.99 0.08045977 221.38

8 7.00 310 0.12 0.091954023 2360.65 0.091954023 248.98

9 8.00 350 0.13 0.103448276 2283.05 0.103448276 275.66

10 9.00 380 0.15 0.114942529 2208.07 0.114942529 301.47

11 10.00 410 0.17 0.126436782 2135.63 0.126436782 326.43

12 15.00 550 0.25 0.137931034 2065.65 0.137931034 350.58

13 20.00 660 0.33 0.149425287 1998.04 0.149425287 373.93

14 0.00 0.16091954 1932.73 0.16091954 396.52

15 0.00 0.172413793 1869.62 0.172413793 418.37

16 0.00 0.183908046 1808.66 0.183908046 439.50

17 0.00 0.195402299 1749.76 0.195402299 459.95

18 0.00 0.206896552 1692.86 0.206896552 479.74

19 0.00 0.218390805 1637.89 0.218390805 498.88

20 0.00 0.229885057 1584.78 0.229885057 517.40

21 0.00 0.24137931 1533.47 0.24137931 535.32

22 0.00 0.252873563 1483.90 0.252873563 552.65

23 0.00 0.264367816 1436.01 0.264367816 569.43

24 0.00 0.275862069 1389.74 0.275862069 585.67

25 0.00 0.287356322 1345.04 0.287356322 601.39

26 0.00 0.298850575 1301.86 0.298850575 616.60

27 0.00 0.310344828 1260.14 0.310344828 631.32

28 0.00 0.32183908 1219.83 0.32183908 645.57

29 0.00 0.333333333 1180.89 0.333333333 659.37

30 0.00 0.344827586 1143.27 0.344827586 672.73

Initial Infiltration Rate: 3088.00 mm per hour

Ultimate Infiltration Rate: 71.00 mm per hour

Horton's Decay Coefficient: 3.00 per hour

Location Information:

Pit size: 2500 x 1100 x 2700 (L x W x D)

People/equipment/materials on site: HC AB TR

Weather/ground conditions: Wet

Test/photographs taken: Falling head infiltration test

File 

Date: 24 June 2020 2 Auckland Street, Ashley

Time: 37441
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Issued to:

Job name: Test Pit: TP 6-3

Job no:

Timestep Time (mins)

Depth from 

Datum 

(mm)

Time 

(hours)

Time (Hours) For 

Horton's 

Infiltration Graph

Calculated Horton's 

Equation, ft (mm/hr)

Time (Hours) For 

Horton's Depth 

Graph

Calculated Depth 

from Intgrated 

Horton's Equation 

(mm)

0 0.00 0 0.00 0 2430.00 0 0.00

1 0.50 15 0.01 0.011494253 2352.31 0.011494253 27.48

2 1.00 30 0.02 0.022988506 2277.26 0.022988506 54.09

3 2.00 70 0.03 0.034482759 2204.75 0.034482759 79.84

4 3.00 110 0.05 0.045977011 2134.70 0.045977011 104.78

5 4.00 145 0.07 0.057471264 2067.02 0.057471264 128.93

6 5.00 175 0.08 0.068965517 2001.63 0.068965517 152.31

7 6.00 210 0.10 0.08045977 1938.47 0.08045977 174.95

8 7.00 240 0.12 0.091954023 1877.44 0.091954023 196.88

9 8.00 265 0.13 0.103448276 1818.48 0.103448276 218.12

10 9.00 290 0.15 0.114942529 1761.52 0.114942529 238.69

11 10.00 320 0.17 0.126436782 1706.49 0.126436782 258.62

12 15.00 440 0.25 0.137931034 1653.33 0.137931034 277.93

13 20.00 530 0.33 0.149425287 1601.97 0.149425287 296.63

14 0.00 0.16091954 1552.34 0.16091954 314.76

15 0.00 0.172413793 1504.41 0.172413793 332.32

16 0.00 0.183908046 1458.09 0.183908046 349.35

17 0.00 0.195402299 1413.35 0.195402299 365.85

18 0.00 0.206896552 1370.12 0.206896552 381.85

19 0.00 0.218390805 1328.36 0.218390805 397.35

20 0.00 0.229885057 1288.01 0.229885057 412.39

21 0.00 0.24137931 1249.03 0.24137931 426.97

22 0.00 0.252873563 1211.37 0.252873563 441.11

23 0.00 0.264367816 1174.99 0.264367816 454.82

24 0.00 0.275862069 1139.84 0.275862069 468.12

25 0.00 0.287356322 1105.88 0.287356322 481.03

26 0.00 0.298850575 1073.08 0.298850575 493.55

27 0.00 0.310344828 1041.38 0.310344828 505.70

28 0.00 0.32183908 1010.76 0.32183908 517.49

29 0.00 0.333333333 981.18 0.333333333 528.94

30 0.00 0.344827586 952.60 0.344827586 540.05

Initial Infiltration Rate: 2430.00 mm per hour

Ultimate Infiltration Rate: 138.00 mm per hour

Horton's Decay Coefficient: 3.00 per hour

Location Information:

Pit size: 2500 x 1100 x 2700 (L x W x D)

People/equipment/materials on site: HC AB TR

Weather/ground conditions: Wet

Test/photographs taken: Falling head infiltration test

File 

Date: 24 June 2020 2 Auckland Street, Ashley

Time: 37441
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APPENDIX E 

Statement of Professional Opinion
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STATEMENT OF PROFESSIONAL OPINION ON THE 
SUITABILITY OF LAND FOR SUBDIVISION 

Issued by:    Davis Ogilvie & Partners Ltd. 

(Geotechnical engineering firm or suitably qualified engineer)

To:   Alistair Cameron 

(Owner/Developer)

To be supplied to:   Waimakariri District Council

(Territorial authority)

In respect of:  94 Lot Subdivision (93 Residential Lots)

(Description of proposed infrastructure/land development) 

At:  2 Auckland Street, Ashley - Lot 1 DP 394101 (Title 376526)

(Address)

I, Elliot Duke (Geo-professional) on behalf of Davis Ogilvie and Partners Limited (Geotechnical 

Engineering Firm) hereby confirm: 

1. I am a suitably qualified and experienced geotechnical engineer/engineering geologist, 

employed by Davis Ogilvie and the geotechnical firm named above was retained by the 

owner/developer as the geotechnical engineer/engineering geologist on the above proposed 

development. 

2. This geotechnical assessment report titled “Geotechnical Report For Subdivision: 2 Auckland 

Street, Ashley” dated 09 February 2024 has been carried out in accordance with the Ministry of 

Business, Innovation and Employment (MBIE) Part D – Guidelines for geotechnical 

investigation and assessment of subdivisions in the Canterbury region and the Waimakariri 

District Council Engineering Code of Practice – Part 4: Geotechnical Requirements, and 

includes: 

(i) Site walkover and shallow testing (26 test points) results; 

(ii) Review of data available on the New Zealand Geotechnical Database (NZGD) and 

previous geotechnical reports; 

(iii) A visual assessment of rockfall and slippage, including potential hazards associated with 

seismic activity; 

(iv) A visual assessment of the slope stability and discussion on the appropriateness of 

building sites; 

(v) Recommendations including measures to avoid, remedy or mitigate any potential hazards 

on the land subject to the application, in accordance with the provisions of Section 106 of 

the Resource Management Act 1991. 
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3. In my professional opinion, not to be construed as a guarantee, I consider that Council is 

justified in granting consent incorporating the following conditions: 

i. Site-specific geotechnical investigation at building consent stage will be required to 

determine the depth to an appropriate bearing capacity at the location of each dwelling; 

ii. Finished floor levels are confirmed during the consenting process by Waimakariri District 

Council and/or Environment Canterbury; 

iii. Specific engineering design, observation and certification will be required on proposed 

Lots 39 – 48 and 94 to address the reduced bearing capacity and possible low 

liquefaction risk identified in this area.  

4. This professional opinion is furnished to the territorial authority and the owner/developer for their 

purposes alone, on the express condition that it will not be relied upon by any other person and 

does not remove the necessity for appropriate geotechnical investigation and the normal 

inspection of foundations and ground conditions at the time of construction of any building.  

5. This certificate shall be read in conjunction with the geotechnical report referred to in Clause 2 

above, and shall not be copied or reproduced except in conjunction with the full geotechnical 

completion report. 

6. The geotechnical engineering firm issuing this statement holds a current policy of professional 

indemnity insurance of no less than $ 2,000,000.00 (Minimum amount of insurance shall be 

commensurate with the current amounts recommended by EngNZ, ACENZ, TNZ, INGENIUM.) 

Elliot Duke 

…………………………………………… 

(Signature of Engineer)  

For and on behalf of Davis Ogilvie & Partners Ltd. 

Date: 09 February 2024 

Qualifications and experience:  

BE Nat Res (Hons), CMEngNZ  

CPEng IntPE(NZ) / APEC Engineer 
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