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1 Introduction 
Tonkin & Taylor Ltd (T+T) was engaged by Environment Canterbury to conduct a geotechnical 
investigation for the Waitarakao Channel and Stopbank Realignment Project (Stage 1). 

This investigation was undertaken to provide factual geotechnical data to support the concept 
design for Stage 1 of the realignment of the Seadown Drain, associated stopbank and the installation 
of conveyance/channel crossing. The Stage 1 scope covers an area from Washdyke Lagoon to just 
north of the Aorangi Rifle Range. 

Geotechnical services were provided in accordance with our contract dated 11 June 20251 and 
included the following scope of work:  

• Intrusive investigations, comprising: 
− Service location using a CAT and GPR scanner along the investigation alignment. 
− 3 No. Machine drilled (Sonic)  boreholes to  depths of 6, 15 and 20 metres below ground 

level (mgbl). 
− 6 No. test pits to 3 m bgl or when refusal conditions were met. 
− 6 No. hand auger boreholes to 3 m bgl or when refusal conditions were met. 
− 13 no. Scala penetrometer tests to 3 m bgl or when refusal conditions were met. 

• Laboratory testing. 

Preparation of this geotechnical factual report describing  the results of the geotechnical 
investigations and laboratory testing conducted. 

 
 
 

 
1 Short Form Agreement for Consultant Engagement. Between Environment Canterbury (ECan) and Tonkin + Taylor (T+T). 
Dated 11 June 2025. 
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3. View of the existing stopbank. 4. View of the existing drain. 5. View of the area adjacent to Test Pit 4. 

2. General site view with the rifle range 
embankment visible in the background. 

1. General site view of dumped fill present across 
the area. 

Figure 2.1. Aerial photograph showing the site boundary and locations of site photographs referenced in this report. 

2 Site description2 

 

 

 

 
 
 

    
 

 
2 https://mapviewer.canterburymaps.govt.nz/ 
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Site Description 

The proposed coastal retreat initiative 
involving the realignment of the Seadown 
Drain and associated stopbank is 
immediately north east of Washdyke, 
Timaru. The site lies within a low-lying 
coastal zone approximately 150 m inland 
from the active shoreline (as bounded by the 
yellow box in Figure 2.1). 

The site is generally grassed and relatively 
flat with a gentle slope toward the east and 
the Seadown Drain. An existing stopbank, 
around 2 m in height, is present immediately 
east of the drain. Both the existing stopbank 
and drain run parallel to the coastline.  

Within the site are wetlands, open ditches, 
and constructed drains that connect into the 
Seadown Drain.  

To the north of Aorangi Road, fill mounds 
(some up to approximately 5 m high) are 
evident. These are likely the result of 
uncontrolled deposition of fill material from 
neighbouring sites. Aerial imagery from 2010 
to 20142 indicates that substantial 
earthworks occurred in the area, likely 
related to the construction of the adjacent 
wastewater treatment ponds. In addition, 
localised areas of dumped fill were observed 
south of Aorangi Road. 

T+T completed a site walkover from 30 June 
to 2 July 2025. During the walkover, the 
entire site was observed to be wet, with 
areas of standing water and soft, boggy 
ground conditions present.  
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3 Published geology  
The published geological map of the area3 indicates that the site is underlain by late Pleistocene river 
deposits (Q2a) consisting of light brownish grey river gravel, sand and silt within abandoned outwash 
plains or low to mid level terraces. 

 The location of the site in the context of the regional geology is presented on Figure 3.1 below. 

 
Figure 3.1: Geological setting with the approximate investigation area (red box) taken from QMAP3.  

4 Site investigations 
Geotechnical investigations were carried out at the project site from 30 June to 2 July 2025. The 
investigations comprised: 

• 3 machine boreholes (using the sonic drilling method). 
• 6 test pits with adjacent Scala penetrometer tests. 
• 6 hand augured boreholes with adjacent Scala penetrometer tests. 

Investigation positions  were selected by T+T on the basis of access, presence of overhead and 
buried services and traffic management considerations.  

The locations of the investigations were surveyed by hand held GPS and are presented on Figure 1 
attached in Appendix A. 

4.1.1 Machine boreholes 

The machine boring of three vertical boreholes was undertaken over the period between 30 June 
and 2 July 2025. The works were carried out using a sonic coring drilling rig, supplied and operated 
by Pro-Drill Limited. The boreholes were advanced from ground level.  

In situ Standard Penetration Testing (SPT) was carried out at regular (1.5 m) intervals through the 
soil horizon. The recovered drill core was photographed and logged to NZGS ‘Field Description of Soil 
and Rock’ guidelines. 

 
3 Coxm S.C.; Barrell, D.J.A. (compilers) 2007: Geology of the Aoraki area. Institute of Geological & Nuclear Sciences 
1:250,000 geological map 15. 1 sheet + 71 p. Lower Hutt, New Zealand. GNS Science. 
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The boreholes were drilled at key locations along the project site; the investigation locations are 
presented on Figure 1, Appendix A. Summary borehole logs and core photographs are presented in 
Appendix C. Summary borehole details are presented in Table 4.1 below. 

Table 4.1: Machine Borehole Summary 

BH ID 
Location (NZTM) Ground Surface 

Elevation 
RL (m) 

Depth (m) Easting (m) Northing (m) 

BH01 1462069 5088312 1.65 6.49 

BH02 1461688 5087911 2.90 15.65 

BH03 1461052 5086969 2.69 20.10  

4.1.2 Test pits 

The excavation of 6 test pits was undertaken by Paul Smith Earthworks on 1 and 2 July 2025, under 
the supervision of an engineering technician  from T+T. The test pits had a target depth of 3 mbgl, 
however, most test pits were terminated early due to sidewall collapse. The test pits were logged to 
NZGS ‘Field Description of Soil and Rock’ guidelines.  

The test pit locations are presented on Figure 1, Appendix A. Test pit logs are appended in Appendix 
C. Summary test pit details are presented in Table 4.2 below. 

Table 4.2: Test Pit Summary 

Test Pit 
ID 

Location (NZTM) Ground 
Surface 

Elevation 
RL (m) 

Depth (m) Reason for termination Easting (m) Northing (m) 

TP1 1461957 5088137 2.35 3.00 Target depth reached 

TP2 1461769 5087959 5.06 3.00 Target depth reached 

TP3 1461613 5087627 1.84 2.50 Refusal - Collapse  

TP4 1461412 5087493 0.52 2.00 Refusal - Collapse 

TP5 1461334 5087236 2.63 2.10 Refusal - Collapse 

TP6 1461210 5087091 2.76 2.00 Refusal - Collapse 

4.1.3 Hand augered boreholes 

The drilling of 6 hand augered boreholes was undertaken on 1 and 2 July 2025. The works were 
carried out by an engineering technician from T+T.  

Investigation locations are presented on Figure 1, Appendix A. The hand augered borehole logs are 
presented in Appendix D and a summary of the hand augered boreholes are presented in Table 4.3 
below. 
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Table 4.3: Hand Augered Borehole Summary 

HA ID 
Location (NZTM) Ground Surface 

Elevation 
RL (m) 

Depth (m) Easting (m) Northing (m) 

HA1 1462089 5088390 2.55 0.20 

HA2 1462000 5088232 3.30 1.40 

HA3 1461878 5088063 2.89 1.20 

HA4 1461649 5087735 4.52 1.00 

HA5 1461269 5087167 1.76 0.50 

HA6 1461133 5087038 3.07 0.50 

4.1.4 Scala Penetrometer tests 

12 Scala penetrometer tests were undertaken by an engineering technician from T+T on 1 July and 2 
July 2025.  

The tests were distributed as follows: 

• 6 tests: at the location of the proposed test pits (TP1-6) and prior to excavation of each test 
pit. 

• 6 tests: immediately adjacent to each hand augered borehole (HA1-6). 

The Scala penetrometer tests had a target depth of 3 mbgl, however, reached ‘refusal’ at depths of 
0.5 to 2.1 mbgl due to dense or impenetrable subsurface materials. 

The Scala penetrometer test locations are shown where the other site investigation locations are, as 
presented on Figure 1, Appendix A. Scala penetrometer test logs are presented in the Appendices 
alongside their corresponding respective site investigation, and a summary of the tests is presented 
in Table 4.4 below. 
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Table 4.4: Scala Penetrometer Test Summary 

Scala 
Penetrometer 

test ID 

Location (NZTM) Ground 
Surface 

Elevation 
RL (m) 

Depth (m) Reason for termination Easting (m) Northing 
(m) 

TP01 (SP) 1461957 5088137 2.35 1.05  Refusal - Unable to penetrate 

TP02 (SP) 1461769 5087959 5.06 2.10 

TP03 (SP) 1461613 5087627 1.84 0.60 

TP04 (SP) 1461412 5087493 0.52 0.65 

TP05 (SP) 1461334 5087236 2.63 0.8  

TP06 (SP) 1461210 5087091 2.76 0.85 

HA01 (SP) 1462089 5088390 2.55 0.50 

HA02 (SP) 1462000 5088232 3.30 1.65 

HA03 (SP) 1461878 5088063 2.89 1.20 

HA04 (SP) 1461649 5087735 4.52 1.40 

HA05 (SP) 1461269 5087167 1.76 1.00 

HA06 (SP) 1461133 5087038 3.07 1.90 

4.2 Groundwater monitoring 

Groundwater levels were recorded within several of the machine boreholes and test pits. The 
recorded groundwater levels are presented below in Table 4.5.  

Groundwater was not encountered in any of the hand augered boreholes (HA01–HA06). 

Table 4.5: Groundwater levels 

Investigation 
ID 

Ground surface 
elevation RL (m) 

Depth to groundwater 
level (m bgl) 

Groundwater 
elevation RL (m) 

Date of 
measurement 

BH01 1.65 1.40 0.25 01/07/2025 

BH02 2.90 7.10* -4.20 01/07/2025 

BH03 2.69 4.80* -2.11 30/06/2025 

TP01 2.35 Not encountered Not encountered 02/07/2025 

TP02 5.06 3.00 2.06 02/07/2025 

TP03 1.84 1.00 0.84 01/07/2025 

TP04 0.52 1.00 -0.48 01/07/2025 

TP05 2.63 0.80 1.83 01/07/2025 

TP06 2.76 1.50 1.26 02/07/2025 

*Note: The deeper groundwater level recorded may have been influenced by drilling disturbance or residual 
water in the borehole at the time of measurement. This reading may not reflect stabilised groundwater 
conditions.  
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4.3 Laboratory testing 

4.3.1 Geotechnical testing 

Geotechnical laboratory samples were collected from the stopbank site test pits and hand augered 
boreholes. The samples were tested at the Geotechnics laboratory for determination of the particle 
size distributions (wet sieve and hydrometer tests) and determination of the dry density and water 
content. 

The laboratory testing schedule adopted the following standards: 

• Particle size distribution via wet sieve grading (NZS 4402:1986 Test 2.8.1). 
• Particle size distribution via hydrometer test (NZS 4402:1986 Test 2.8.4). 
• Determination of the Dry Density/Water Content Relationship (NZS 4402:1986 Test 4.1.2 

(Heavy Compaction)). 

Summary results of the particle size distribution tests are provided in Error! Reference source not 
found., while the heavy compaction test results are presented in Error! Reference source not 
found.. Results of all the laboratory testing are presented in Appendix E. 

Table 4.6: Particle size distribution testing summary results 

Investigation 
ID 

Sample 
Depth (m 

bgl) 

Geological Field 
Description 

Test type PSD fractions 

%Clay %Silt %Sand %Gravel 

TP02 0.1 – 1.0 Sandy Silt Wet sieve + 
Hydrometer 12 41 31 16 

TP02 2.5 – 3.0 Sandy Gravels Wet sieve 8 20 72 

TP05 1.0 Sandy Gravels Wet sieve 2 23 75 

TP06 1.5 – 1.75 Gravel some sand Wet sieve 5 18 77 

Table 4.7: Heavy Compaction Test Results 

Investigation 
ID 

Sample 
Depth (m 

bgl) 

Geological Field Description MDD (t/m3) OMC (%) NWC (%) 

TP02 2.5 – 3.0 Sandy Gravels 2.27 7.0 11.2 

TP05 1.0 Sandy Gravels 2.34 4.8 6.7 

TP06 1.5 – 1.75 Gravel some sand 2.33 6.5 6.5 
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5 Applicability 
This report has been prepared for the exclusive use of our client Environment Canterbury, with 
respect to the particular brief given to us and it may not be relied upon in other contexts or for any 
other purpose, or by any person other than our client, without our prior written agreement. 

Information presented in this report primarily comprises data from discrete investigation locations. 
The nature and continuity of subsoil away from these locations may be inferred but it must be 
appreciated that actual conditions could vary from assumed models. 

 

Tonkin & Taylor Ltd 
Environmental and Engineering Consultants 

Report prepared by: Authorised for Tonkin & Taylor Ltd by: 

 

 

.......................................................... ...........................….......…............... 

Peter Lee Kirsti Murahidy 
Geotechnical Engineer Project Director  

 

PELE 
\\ttgroup.local\corporate\christchurch\tt projects\1099029\issueddocuments\2025.07.30.factual_report_v3.docx 



  

 

Appendix A Figures 

• Figure 1: Geotechnical investigation site plan 
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CORE PHOTOS
SHEET: 2 OF 2

BOREHOLE No.: BH01

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES: 5088312.00 mN
1462069.00 mE(NZTM2000)

R.L.: 1.65m
DATUM: NZVD2016

METHOD:  Sonic core drilling

DRILL TYPE:  Fraste XL 170 Duo

DRILL FLUID:  WATER
DRILLED BY:  ProDrill

CHECKED:  PELELOGGED BY:  SHTH

HOLE FINISHED:  01/07/2025
HOLE STARTED: 01/07/2025

5.90-6.49m
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SHEET: 1 OF 2

BOREHOLE No.: BH02

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000
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CO-ORDINATES: 5087911 mN
1461688 mE(NZTM2000)

R.L.: 2.90m
DATUM: NZVD2016 DRILL FLUID:  WATER

METHOD:  Sonic core drilling

DRILL TYPE:  Fraste XL 170 Duo

DRILLED BY:  Pro Drill

CHECKED:  PELELOGGED BY:  SHTH

HOLE FINISHED:  01/07/2025
HOLE STARTED: 01/07/2025

DESCRIPTION

METHOD OBSERVATIONS
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The deeper groundwater level recorded may have been influenced by drilling disturbance or residual water in the borehole at the time of measurement. This
reading may not reflect stabilised groundwater conditions.Hole Depth

15. 65m

COMMENTS:

Scale 1:40 Rev.: A
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0.00m: Organic SILT, minor gravel, trace sand; brown.
Soft, wet, non-plastic, dilatant. Gravel, fine to medium,
rounded; sand, fine. (TOPSOIL).

0.70m: Sandy fine to coarse GRAVEL, trace silt; grey.
Dense, moist, uniformly graded. Gravel, rounded to
sub-angular; sand, fine to coarse.

0.20 - 0.70m: Dark brown with greyish brown specks. No
gravels.

1.10 - 3.00m: Brownish grey mottled orange.

3.00 - 11.85m: Brown.

4.50 - 12.55m: Very dense.

6.00 - 6.10m: Wet.
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SHEET: 2 OF 2

BOREHOLE No.: BH02

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000
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CO-ORDINATES: 5087911 mN
1461688 mE(NZTM2000)

R.L.: 2.90m
DATUM: NZVD2016 DRILL FLUID:  WATER

METHOD:  Sonic core drilling

DRILL TYPE:  Fraste XL 170 Duo

DRILLED BY:  Pro Drill

CHECKED:  PELELOGGED BY:  SHTH

HOLE FINISHED:  01/07/2025
HOLE STARTED: 01/07/2025

DESCRIPTION

METHOD OBSERVATIONS
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The deeper groundwater level recorded may have been influenced by drilling disturbance or residual water in the borehole at the time of measurement. This
reading may not reflect stabilised groundwater conditions.Hole Depth

15. 65m

COMMENTS:

Scale 1:40 Rev.: A
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[CONT] 0.70m: Sandy fine to coarse GRAVEL, trace
silt; grey. Dense, moist, uniformly graded. Gravel,
rounded to sub-angular; sand, fine to coarse.

12.55m: SILT, trace clay; grey. Firm, moist, non-
plastic to low plasticity.
12.75m: Organic SILT; dark brown. Soft to firm, moist,
non-plastic.
12.80m: SILT, trace clay; grey. Firm, moist, non-
plastic to low plasticity.

13.35m: Organic SILT; dark brown. Soft to firm, moist,
non-plastic.
13.40m: SILT, minor clay; bluish grey. Firm, moist,
non-plastic to low plasticity.

11.55 - 12.55m: Some silt.

14.15 - 15.65m: Soft to firm, low plasticity.
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CORE PHOTOS
SHEET: 1 OF 3

BOREHOLE No.: BH02

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES: 5087911.00 mN
1461688.00 mE(NZTM2000)

R.L.: 2.90m
DATUM: NZVD2016

METHOD:  Sonic core drilling

DRILL TYPE:  Fraste XL 170 Duo

DRILL FLUID:  WATER
DRILLED BY:  Pro Drill

CHECKED:  PELELOGGED BY:  SHTH

HOLE FINISHED:  01/07/2025
HOLE STARTED: 01/07/2025

0.00-2.80m

2.80-6.10m
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CORE PHOTOS
SHEET: 2 OF 3

BOREHOLE No.: BH02

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES: 5087911.00 mN
1461688.00 mE(NZTM2000)

R.L.: 2.90m
DATUM: NZVD2016

METHOD:  Sonic core drilling

DRILL TYPE:  Fraste XL 170 Duo

DRILL FLUID:  WATER
DRILLED BY:  Pro Drill

CHECKED:  PELELOGGED BY:  SHTH

HOLE FINISHED:  01/07/2025
HOLE STARTED: 01/07/2025

6.10-8.85m

8.85-11.85m
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CORE PHOTOS
SHEET: 3 OF 3

BOREHOLE No.: BH02

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES: 5087911.00 mN
1461688.00 mE(NZTM2000)

R.L.: 2.90m
DATUM: NZVD2016

METHOD:  Sonic core drilling

DRILL TYPE:  Fraste XL 170 Duo

DRILL FLUID:  WATER
DRILLED BY:  Pro Drill

CHECKED:  PELELOGGED BY:  SHTH

HOLE FINISHED:  01/07/2025
HOLE STARTED: 01/07/2025

11.85-15.20m

15.20-15.65m
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SHEET: 1 OF 3

BOREHOLE No.: BH03

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000
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CO-ORDINATES: 5086969 mN
1461052 mE(NZTM2000)

R.L.: 2.69m
DATUM: NZVD2016 DRILL FLUID:  WATER

METHOD:  Sonic core drilling

DRILL TYPE:  Fraste XL 170 Duo

DRILLED BY:  Pro Drill

CHECKED:  PELELOGGED BY:  SHTH

HOLE FINISHED:  30/06/2025
HOLE STARTED: 30/06/2025

DESCRIPTION

METHOD OBSERVATIONS
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The deeper groundwater level recorded may have been influenced by drilling disturbance or residual water in the borehole at the time of measurement. This
reading may not reflect stabilised groundwater conditions.Hole Depth

20. 1m

COMMENTS:

Scale 1:40 Rev.: A
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0.00m: SILT, some sand, minor gravel; brown. Soft to
firm, moist, non-plastic, dilatant. Sand, fine; gravel,
fine to medium, rounded. (PLACED TOPSOIL).
0.10m: Fine to coarse GRAVEL, minor sand; light
grey. Loose, moist, uniformly graded. Gravel, rounded
to sub-angular; sand, fine to coarse; fill, asphalt
fragments, wood.
0.40m: CORE LOSS - Obstruction (recovered) in front
of barrel.

1.50m: Sandy fine to coarse GRAVEL, trace silt;
brownish grey. Medium dense, moist, well graded.
Gravel, rounded to sub-angular; sand, fine to coarse.

2.10 - 2.30m: Brown mottled orange. Dense.

2.30 - 12.20m: Very dense.

3.93 - 4.35m: Minor silt.

7.35 - 8.95m: Trace cobbles.
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4/5/6/6
N=21
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19/19/12 for 35mm

N>=50
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24/20/6 for 15mm
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SHEET: 2 OF 3

BOREHOLE No.: BH03

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000
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CO-ORDINATES: 5086969 mN
1461052 mE(NZTM2000)

R.L.: 2.69m
DATUM: NZVD2016 DRILL FLUID:  WATER

METHOD:  Sonic core drilling

DRILL TYPE:  Fraste XL 170 Duo

DRILLED BY:  Pro Drill

CHECKED:  PELELOGGED BY:  SHTH

HOLE FINISHED:  30/06/2025
HOLE STARTED: 30/06/2025

DESCRIPTION

METHOD OBSERVATIONS
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The deeper groundwater level recorded may have been influenced by drilling disturbance or residual water in the borehole at the time of measurement. This
reading may not reflect stabilised groundwater conditions.Hole Depth

20. 1m

COMMENTS:

Scale 1:40 Rev.: A
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[CONT] 1.50m: Sandy fine to coarse GRAVEL, trace
silt; brownish grey. Medium dense, moist, well graded.
Gravel, rounded to sub-angular; sand, fine to coarse.

12.20m: SILT, minor clay; bluish grey. Firm to stiff,
moist, low plasticity.

14.60m: Silty fine to medium SAND; greenish grey.
Dense, moist, uniformly graded.

13.30 - 14.15m: Some clay. Soft to firm, low to medium
plasticity.

14.15 - 14.60m: Some sand. Sand, fine.
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14/11/21/4 for 10mm

N>=50
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17/20/13 for 65mm
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SHEET: 3 OF 3

BOREHOLE No.: BH03

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000
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CO-ORDINATES: 5086969 mN
1461052 mE(NZTM2000)

R.L.: 2.69m
DATUM: NZVD2016 DRILL FLUID:  WATER

METHOD:  Sonic core drilling

DRILL TYPE:  Fraste XL 170 Duo

DRILLED BY:  Pro Drill

CHECKED:  PELELOGGED BY:  SHTH

HOLE FINISHED:  30/06/2025
HOLE STARTED: 30/06/2025

DESCRIPTION

METHOD OBSERVATIONS
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The deeper groundwater level recorded may have been influenced by drilling disturbance or residual water in the borehole at the time of measurement. This
reading may not reflect stabilised groundwater conditions.Hole Depth

20. 1m

COMMENTS:

Scale 1:40 Rev.: A
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[CONT] 14.60m: Silty fine to medium SAND; greenish
grey. Dense, moist, uniformly graded.

18.00m: Fine to coarse SAND; brown mottled orange.
Dense, moist, uniformly graded.

19.45m: Gravelly fine to coarse SAND, trace silt;
brown mottled orange. Very dense, moist, well
graded. Gravel, fine to medium, sub-rounded to sub-
angular.

18.20 - 19.00m: Mottled grey.
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CORE PHOTOS
SHEET: 1 OF 4

BOREHOLE No.: BH03

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES: 5086969.00 mN
1461052.00 mE(NZTM2000)

R.L.: 2.69m
DATUM: NZVD2016

METHOD:  Sonic core drilling

DRILL TYPE:  Fraste XL 170 Duo

DRILL FLUID:  WATER
DRILLED BY:  Pro Drill

CHECKED:  PELELOGGED BY:  SHTH

HOLE FINISHED:  30/06/2025
HOLE STARTED: 30/06/2025

0.00-3.94m

3.94-6.95m
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CORE PHOTOS
SHEET: 2 OF 4

BOREHOLE No.: BH03

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES: 5086969.00 mN
1461052.00 mE(NZTM2000)

R.L.: 2.69m
DATUM: NZVD2016

METHOD:  Sonic core drilling

DRILL TYPE:  Fraste XL 170 Duo

DRILL FLUID:  WATER
DRILLED BY:  Pro Drill

CHECKED:  PELELOGGED BY:  SHTH

HOLE FINISHED:  30/06/2025
HOLE STARTED: 30/06/2025

6.95-10.00m

10.00-13.10m
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CORE PHOTOS
SHEET: 3 OF 4

BOREHOLE No.: BH03

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES: 5086969.00 mN
1461052.00 mE(NZTM2000)

R.L.: 2.69m
DATUM: NZVD2016

METHOD:  Sonic core drilling

DRILL TYPE:  Fraste XL 170 Duo

DRILL FLUID:  WATER
DRILLED BY:  Pro Drill

CHECKED:  PELELOGGED BY:  SHTH

HOLE FINISHED:  30/06/2025
HOLE STARTED: 30/06/2025

13.10-16.10m

16.10-19.20m
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CORE PHOTOS
SHEET: 4 OF 4

BOREHOLE No.: BH03

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES: 5086969.00 mN
1461052.00 mE(NZTM2000)

R.L.: 2.69m
DATUM: NZVD2016

METHOD:  Sonic core drilling

DRILL TYPE:  Fraste XL 170 Duo

DRILL FLUID:  WATER
DRILLED BY:  Pro Drill

CHECKED:  PELELOGGED BY:  SHTH

HOLE FINISHED:  30/06/2025
HOLE STARTED: 30/06/2025

19.20-20.10m



  

 

Appendix C Test pit logs 
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EXCAVATION TESTS
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EXCAVATION LOG

SOIL NAME, PLASTICITY OR

PARTICLE SIZE CHARACTERISTICS, COLOUR,

SECONDARY AND MINOR COMPONENTSSA
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GEOLOGICAL

SHEET: 1 OF 1

Excavation Id.: TP-01

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES:

R.L.: 2.35m
DATUM: NZVD2016

(NZTM2000)
5088137 mN
1461957 mE

DIMENSIONS:

METHOD:
EQUIPMENT:
OPERATOR:

3m by 0.4m

Trial pit/trench
14T

Paul Smith
CHECKED BY:
LOGGED BY:
EXCAV. FINISHED:
EXCAV. STARTED:

PELE
SAMP
02/07/2025
02/07/2025
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SCALA
PENETROMETER

(Blows/50mm)

0 1 2 3 4 5 6 7 8 9

SAMPLES, TESTS

0.0 - 3.0m:

SKETCH / PHOTO:

 

Hole Depth
3m

COMMENTS:

Scale 1:29 Rev.: A

2

1

0

-1

0.00m: SILT, some sand, trace rootlets;
dark brown. Moist. Sand, fine. (TOPSOIL).

0.80m: Silty sandy fine to coarse GRAVEL;
light grey. Moist. Gravel, rounded to sub-
rounded; sand, fine to coarse.
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1.00m: Some silt; brown.

1.50m: Greyish brown. Wet.

3m: END OF TEST PIT. Target depth
reached.
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EXCAVATION TESTS
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EXCAVATION LOG

SOIL NAME, PLASTICITY OR

PARTICLE SIZE CHARACTERISTICS, COLOUR,
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GEOLOGICAL

SHEET: 1 OF 1

Excavation Id.: TP-02

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES:

R.L.: 5.06m
DATUM: NZVD2016

(NZTM2000)
5087959 mN
1461769 mE

DIMENSIONS:

METHOD:
EQUIPMENT:
OPERATOR:

4m by 0.4m

Trial pit/trench
14T

Paul Smith
CHECKED BY:
LOGGED BY:
EXCAV. FINISHED:
EXCAV. STARTED:

PELE
SAMP
02/07/2025
02/07/2025
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PENETROMETER

(Blows/50mm)

0 1 2 3 4 5 6 7 8 9

SAMPLES, TESTS

0.0 - 3.0m:

SKETCH / PHOTO:

 

Hole Depth
3m

COMMENTS:

Scale 1:29 Rev.: A

TP2 @ 0.10m
Particle size distribution
test

TP2_2 @ 2.50m
Particle size distribution
test and Heavy
Compaction Test
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0.00m: Organic sandy SILT, some gravel,
minor clay; dark brown. Moist. Sand, fine;
gravel, fine, rounded to sub-rounded.
(PLACED TOPSOIL).

2.20m: Silty sandy fine to coarse GRAVEL;
light grey. Moist. Gravel, rounded to sub-
rounded; sand, fine to coarse.
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1.80m: Soft plastic fragments noted

2.40m: Trace cobbles; brown. Moist to wet.
Cobbles, rounded to sub-rounded.

3m: END OF TEST PIT. Target depth
reached.
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EXCAVATION LOG

SOIL NAME, PLASTICITY OR

PARTICLE SIZE CHARACTERISTICS, COLOUR,
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COMMENTS
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GEOLOGICAL

SHEET: 1 OF 1

Excavation Id.: TP-03

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES:

R.L.: 1.84m
DATUM: NZVD2016

(NZTM2000)
5087627 mN
1461613 mE

DIMENSIONS:

METHOD:
EQUIPMENT:
OPERATOR:

3m by 0.4m

Trial pit/trench
14T

Paul Smith
CHECKED BY:
LOGGED BY:
EXCAV. FINISHED:
EXCAV. STARTED:

PELE
SAMP
01/07/2025
01/07/2025
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(Blows/50mm)

0 1 2 3 4 5 6 7 8 9

SAMPLES, TESTS

0.0 - 2.5m:

SKETCH / PHOTO:

 

Hole Depth
2.5m

COMMENTS:

Scale 1:29 Rev.: A

1
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0.00m: Organic SILT, minor sand; dark
brown. Moist. (TOPSOIL).
0.15m: SILT, some sand and some gravel,
trace rootlets and trace clay; light grey.
Moist. Sand, fine to medium; gravel, fine to
medium, rounded to sub-rounded.
0.30m: Sandy fine to coarse GRAVEL,
some silt; light grey. Wet. Gravel, rounded
to sub-rounded; sand, fine to coarse.
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1.00m: Trace cobbles; greyish brown. Cobbles,
rounded to sub-rounded.

2.5m: END OF TEST PIT. (Walls
caving)
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EXCAVATION TESTS
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EXCAVATION LOG

SOIL NAME, PLASTICITY OR

PARTICLE SIZE CHARACTERISTICS, COLOUR,

SECONDARY AND MINOR COMPONENTSSA
M
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DEFECTS, STRUCTURE,

COMMENTS

ENGINEERING DESCRIPTION
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GEOLOGICAL

SHEET: 1 OF 1

Excavation Id.: TP-04

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES:

R.L.: 0.52m
DATUM: NZVD2016

(NZTM2000)
5087493 mN
1461412 mE

DIMENSIONS:

METHOD:
EQUIPMENT:
OPERATOR:

2m by 0.4m

Trial pit/trench
14T

Paul Smith
CHECKED BY:
LOGGED BY:
EXCAV. FINISHED:
EXCAV. STARTED:

PELE
SAMP
01/07/2025
01/07/2025
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(Blows/50mm)
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SAMPLES, TESTS

0.0 - 2.0m:

SKETCH / PHOTO:

 

Hole Depth
2m

COMMENTS:

Scale 1:29 Rev.: A
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0.00m: Organic SILT, some sand; dark
brown. Moist. Sand, fine. (TOPSOIL).

0.20m: SILT, some sand, trace clay; light
grey with orange mottling. Moist. Sand, fine
to medium.

0.50m: Sandy fine to coarse GRAVEL,
minor silt; grey. Wet. Gravel, rounded to
sub-rounded; sand, fine to coarse.
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2m: END OF TEST PIT. (Walls
caving)
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EXCAVATION TESTS
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EXCAVATION LOG

SOIL NAME, PLASTICITY OR

PARTICLE SIZE CHARACTERISTICS, COLOUR,

SECONDARY AND MINOR COMPONENTSSA
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ENGINEERING DESCRIPTION
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GEOLOGICAL

SHEET: 1 OF 1

Excavation Id.: TP-05

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES:

R.L.: 2.63m
DATUM: NZVD2016

(NZTM2000)
5087236 mN
1461334 mE

DIMENSIONS:

METHOD:
EQUIPMENT:
OPERATOR:

3m by 0.4m

Trial pit/trench
14T

Paul Smith
CHECKED BY:
LOGGED BY:
EXCAV. FINISHED:
EXCAV. STARTED:

PELE
SAMP
01/07/2025
01/07/2025
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SAMPLES, TESTS

0.0 - 2.1m:

SKETCH / PHOTO:

 

Hole Depth
2.1m

COMMENTS:

Scale 1:29 Rev.: A

TP5 @ 1.00m
Particle size distribution
test and Heavy
Compaction Test

2

1

0

0.00m: Organic SILT, minor sand; dark
brown to black. Moist. Sand, fine.
(TOPSOIL).
0.20m: Gravelly SILT, some sand, trace
clay; light grey. Moist. Gravel, fine to
medium; sand, fine to coarse.
0.40m: Sandy fine to coarse GRAVEL,
trace silt; light grey grading to blueish grey.
Saturated. Gravel, rounded to sub-
rounded; sand, fine to coarse.
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1.00m: Minor cobbles; light grey to brown.
Cobbles, rounded to sub-rounded.

2.1m: END OF TEST PIT. (Walls
caving)
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EXCAVATION TESTS
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EXCAVATION LOG

SOIL NAME, PLASTICITY OR

PARTICLE SIZE CHARACTERISTICS, COLOUR,
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COMMENTS

ENGINEERING DESCRIPTION
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SHEET: 1 OF 1

Excavation Id.: TP-06

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES:

R.L.: 2.76m
DATUM: NZVD2016

(NZTM2000)
5087091 mN
1461210 mE

DIMENSIONS:

METHOD:
EQUIPMENT:
OPERATOR:

4m by 1.9m

Trial pit/trench
20T

Paul Smith
CHECKED BY:
LOGGED BY:
EXCAV. FINISHED:
EXCAV. STARTED:

PELE
SAMP
02/07/2025
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SCALA
PENETROMETER

(Blows/50mm)

0 1 2 3 4 5 6 7 8 9

SAMPLES, TESTS

0.0 - 2.0m:

SKETCH / PHOTO:

 

Hole Depth
2m

COMMENTS:

Scale 1:29 Rev.: A

TP06 @ 1.50m
Particle size distribution
test and Heavy
Compaction Test

2

1

0

0.00m: Organic SILT, minor sand; dark
brown. Moist. Sand, fine. (TOPSOIL).

0.20m: SILT, some sand and some gravel,
trace rootlets and trace clay; light grey.
Moist. Sand, fine; gravel, fine, rounded to
sub-rounded.
0.50m: Sandy fine to medium GRAVEL,
trace silt; bluish grey. Wet. Gravel, rounded
to sub-rounded; sand, fine to coarse.
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1.00m: Minor cobbles. Gravel becoming fine to
coarse. Brown
1.10m: Narrow band of silty fine to medium
SAND

1.50m: Saturated

2m: END OF TEST PIT. (Walls
caving)
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Appendix D Hand augered borehole logs 
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SHEET: 1 OF 1

HOLE Id: HA-01

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

GEOLOGICAL

W
AT

ER

HAND AUGER LOG

STRATIGRAPHY /
ENG GEOLOGICAL UNIT /
ADDITIONAL OBSERVATIONS
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CO-ORDINATES: 5088390 mN
1462092 mE(NZTM2000)

R.L.: 2.55m
DATUM: NZVD2016

DRILL TYPE:  HA

METHOD:  Hand auger
DRILLED BY:  Tonkin + Taylor Ltd

CHECKED:  PELELOGGED BY:  SAMP

HOLE FINISHED: 02/07/2025
HOLE STARTED: 02/07/2025

DESCRIPTION

SCALA PENETROMETER
(Blows/50mm)
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Hole Depth

0.2m

COMMENTS:

Scale 1:10 Rev.: A

2
1

H
A

10
0

0.00m: Organic SILT, some sand; dark brown. Dry to
moist, topsoil. Sand, fine; organics, rootlets (fresh).

0.10m: Gravelly SILT, some sand, trace clay; light grey.
Dry to moist. Gravel, fine, rounded to sub-rounded;
sand, fine to coarse.

Fill

Quaternary outwash
plains (Q2a)
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0.2m: END OF HAND AUGER.
Unable to penetrate.
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HAND AUGER PHOTOS
SHEET: 1 OF 1

BOREHOLE No.: HA-01

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES: 5088390 mN
1462092 mE(NZTM2000)

R.L.: 2.55m
DATUM: NZVD2016

METHOD:  Hand auger

DRILL TYPE:  HA

DRILLED BY:  Tonkin + Taylor Ltd

CHECKED:  PELELOGGED BY:  SAMP

HOLE FINISHED:  02/07/2025
HOLE STARTED: 02/07/2025

0.00-0.20m
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SHEET: 1 OF 1

HOLE Id: HA-02

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

GEOLOGICAL

W
AT

ER

HAND AUGER LOG

STRATIGRAPHY /
ENG GEOLOGICAL UNIT /
ADDITIONAL OBSERVATIONS
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CO-ORDINATES: 5088232 mN
1461983 mE(NZTM2000)

R.L.: 3.30m
DATUM: NZVD2016

DRILL TYPE:  HA

METHOD:  Hand auger
DRILLED BY:  Tonkin + Taylor Ltd

CHECKED:  PELELOGGED BY:  SAMP

HOLE FINISHED: 02/07/2025
HOLE STARTED: 02/07/2025

DESCRIPTION

SCALA PENETROMETER
(Blows/50mm)
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Hole Depth

1.4m

COMMENTS:

Scale 1:10 Rev.: A

3
2

H
A
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0

0.00m: Organic SILT, some sand; dark brown. Moist,
topsoil. Sand, fine. (PLACED TOPSOIL).

1.20m: SILT, trace clay and trace sand; grey with
orange mottling. Dry. Sand, fine.

1.40m: Sandy SILT, minor gravel; light grey. Moist. Sand, fine to
coarse; gravel, fine, rounded to sub-angular.

Topsoil

Quaternary outwash
plains (Q2a)
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1.4m: END OF HAND AUGER.
Unable to penetrate.
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HAND AUGER PHOTOS
SHEET: 1 OF 1

BOREHOLE No.: HA-02

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES: 5088232 mN
1461983 mE(NZTM2000)

R.L.: 3.30m
DATUM: NZVD2016

METHOD:  Hand auger

DRILL TYPE:  HA

DRILLED BY:  Tonkin + Taylor Ltd

CHECKED:  PELELOGGED BY:  SAMP

HOLE FINISHED:  02/07/2025
HOLE STARTED: 02/07/2025

0.00-1.40m
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SHEET: 1 OF 1

HOLE Id: HA-03

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

GEOLOGICAL

W
AT

ER

HAND AUGER LOG

STRATIGRAPHY /
ENG GEOLOGICAL UNIT /
ADDITIONAL OBSERVATIONS
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CO-ORDINATES: 5088063 mN
1461865 mE(NZTM2000)

R.L.: 2.89m
DATUM: NZVD2016

DRILL TYPE:  HA

METHOD:  Hand auger
DRILLED BY:  Tonkin + Taylor Ltd

CHECKED:  PELELOGGED BY:  SAMP

HOLE FINISHED: 02/07/2025
HOLE STARTED: 02/07/2025

DESCRIPTION

SCALA PENETROMETER
(Blows/50mm)
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Hole Depth

1.2m

COMMENTS:

Scale 1:10 Rev.: A

2
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H
A
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0

0.00m: Organic SILT, minor sand; dark brown. Moist.
Sand, fine. (PLACED TOPSOIL).

0.60m: SILT, trace clay and trace sand; light grey with
orange mottling. Dry to moist. Sand, fine.

1.20m: Trace gravel. Gravel, fine, rounded to sub-rounded.

Topsoil

Quaternary outwash
plains (Q2a)
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1.2m: END OF HAND AUGER.
Unable to penetrate.
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HAND AUGER PHOTOS
SHEET: 1 OF 1

BOREHOLE No.: HA-03

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES: 5088063 mN
1461865 mE(NZTM2000)

R.L.: 2.89m
DATUM: NZVD2016

METHOD:  Hand auger

DRILL TYPE:  HA

DRILLED BY:  Tonkin + Taylor Ltd

CHECKED:  PELELOGGED BY:  SAMP

HOLE FINISHED:  02/07/2025
HOLE STARTED: 02/07/2025

0.00-1.20m
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SHEET: 1 OF 1

HOLE Id: HA-04

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

GEOLOGICAL

W
AT

ER

HAND AUGER LOG

STRATIGRAPHY /
ENG GEOLOGICAL UNIT /
ADDITIONAL OBSERVATIONS
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CO-ORDINATES: 5087735 mN
1461652 mE(NZTM2000)

R.L.: 4.52m
DATUM: NZVD2016

DRILL TYPE:  HA

METHOD:  Hand auger
DRILLED BY:  Tonkin + Taylor Ltd

CHECKED:  PELELOGGED BY:  SAMP

HOLE FINISHED: 01/07/2025
HOLE STARTED: 01/07/2025

DESCRIPTION

SCALA PENETROMETER
(Blows/50mm)
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Hole Depth

1m

COMMENTS:

Scale 1:10 Rev.: A
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H
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0.00m: Organic SILT, minor sand; dark brown. Moist.
Sand, fine. (TOPSOIL).

0.25m: SILT, trace rootlets and trace clay and trace
sand; light grey grading to light grey with orange
mottling. Moist. Sand, fine.

0.95m: Sandy SILT, minor gravel, trace clay. Moist.
Sand, fine to medium; gravel, fine.

Topsoil

Quaternary outwash
plains (Q2a)
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1m: END OF HAND AUGER.
Unable to penetrate.
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HAND AUGER PHOTOS
SHEET: 1 OF 1

BOREHOLE No.: HA-04

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES: 5087735 mN
1461652 mE(NZTM2000)

R.L.: 4.52m
DATUM: NZVD2016

METHOD:  Hand auger

DRILL TYPE:  HA

DRILLED BY:  Tonkin + Taylor Ltd

CHECKED:  PELELOGGED BY:  SAMP

HOLE FINISHED:  01/07/2025
HOLE STARTED: 01/07/2025

0.00-1.00m
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SHEET: 1 OF 1

HOLE Id: HA-05

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

GEOLOGICAL

W
AT

ER

HAND AUGER LOG

STRATIGRAPHY /
ENG GEOLOGICAL UNIT /
ADDITIONAL OBSERVATIONS
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CO-ORDINATES: 5087167 mN
1461271 mE(NZTM2000)

R.L.: 1.76m
DATUM: NZVD2016

DRILL TYPE:  HA

METHOD:  Hand auger
DRILLED BY:  Tonkin + Taylor Ltd

CHECKED:  PELELOGGED BY:  SAMP

HOLE FINISHED: 02/07/2025
HOLE STARTED: 02/07/2025

DESCRIPTION

SCALA PENETROMETER
(Blows/50mm)
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Hole Depth

0.5m

COMMENTS:

Scale 1:10 Rev.: A
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H
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0.00m: Organic SILT, some sand; dark brown. Moist.
Sand, fine. (TOPSOIL).

0.10m: SILT, minor sand, trace rootlets; light grey with
orange mottling. Moist, low plasticity. Sand, fine.

0.50m: Minor gravel. Gravel, fine, rounded to sub-rounded.

Topsoil

Quaternary outwash
plains (Q2a)
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0.5m: END OF HAND AUGER.
Unable to penetrate.
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HAND AUGER PHOTOS
SHEET: 1 OF 1

BOREHOLE No.: HA-05

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES: 5087167 mN
1461271 mE(NZTM2000)

R.L.: 1.76m
DATUM: NZVD2016

METHOD:  Hand auger

DRILL TYPE:  HA

DRILLED BY:  Tonkin + Taylor Ltd

CHECKED:  PELELOGGED BY:  SAMP

HOLE FINISHED:  02/07/2025
HOLE STARTED: 02/07/2025

0.00-0.50m
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SHEET: 1 OF 1

HOLE Id: HA-06

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

GEOLOGICAL

W
AT

ER

HAND AUGER LOG

STRATIGRAPHY /
ENG GEOLOGICAL UNIT /
ADDITIONAL OBSERVATIONS
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CO-ORDINATES: 5087038 mN
1461134 mE(NZTM2000)

R.L.: 3.07m
DATUM: NZVD2016

DRILL TYPE:  HA

METHOD:  Hand auger
DRILLED BY:  Tonkin + Taylor Ltd

CHECKED:  PELELOGGED BY:  SAMP

HOLE FINISHED: 01/07/2025
HOLE STARTED: 01/07/2025

DESCRIPTION

SCALA PENETROMETER
(Blows/50mm)

0 1 2 3 4 5 6 7 8 9 W
EA

TH
ER

IN
G

 C
LA

SS
IF

IC
AT

IO
N

M
O

IS
TU

R
E 

C
LA

SS
IF

IC
AT

IO
N

ENGINEERING DESCRIPTIONMETHOD OBSERVATIONS

VS S F St VS
t

H

 
Hole Depth

0.5m

COMMENTS:

Scale 1:10 Rev.: A

3
2

H
A

10
0

0.00m: Organic SILT, minor sand and minor gravel;
dark brown. Moist. Sand, fine; gravel, fine to medium,
rounded to sub-rounded. (TOPSOIL).

0.40m: Gravelly fine to coarse SAND, trace silt; light
brown. Moist. Gravel, fine to coarse.
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0.5m: END OF HAND AUGER.
Unable to penetrate.
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HAND AUGER PHOTOS
SHEET: 1 OF 1

BOREHOLE No.: HA-06

PROJECT:  Waitartkao Seadown SW Drain Realignment LOCATION: Washdyke, Timaru JOB No.:  1099029.0000

CO-ORDINATES: 5087038 mN
1461134 mE(NZTM2000)

R.L.: 3.07m
DATUM: NZVD2016

METHOD:  Hand auger

DRILL TYPE:  HA

DRILLED BY:  Tonkin + Taylor Ltd

CHECKED:  PELELOGGED BY:  SAMP

HOLE FINISHED:  01/07/2025
HOLE STARTED: 01/07/2025

0.00-0.50m



  

 

Appendix E Laboratory Test Results 

• Particle size distributions via wet sieve grading and hydrometer test 

• Dry density / water content relationship  

 

 

 

 

  



Geotechnics Ltd
45A Parkhouse Road, Wigram, Christchurch, 8042 |  PO Box 13055, Armagh, Christchurch, 8141

+64-3-361 0300 |  christchurch@geotechnics.co.nz |  www.geotechnics.co.nz

24 July 2025
Our Ref: 1100987.0071.0.0/Rep1

Customer Ref: 1099029

Tonkin & Taylor Limited
PO BOX 5271
Auckland 1141

Attention: Peter Lee

Dear Peter

101-150 Aorangi Road, Washdyke, Timaru

Laboratory Test Report

Samples from the above-mentioned site have been tested as received according to your instructions
and the results are included in this report. Results apply only to the sample(s) tested.

Descriptions are enclosed for your information but are not covered under the IANZ endorsement of
this report.

This report has been prepared for the benefit of Tonkin & Taylor Limited, with respect to the
particular brief given to us and it cannot be relied upon in other contexts or for any other purpose
without our prior review and agreement.

This report may be reproduced only in full.

Samples not destroyed during testing will be retained for one month from the date of this report
before being discarded. If we can be of any further assistance, feel free to get in touch. Contact
details are provided at the bottom of this page.
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Report approved by:

...........................….......…...............
Jack Singh
Senior Laboratory Technician
Key Technical Person

Authorised for Geotechnics by:

...........................….......…...............
Vic O'Connor
Project Director
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(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)

150.0 - 16.0 98 0.600 72 0.0453 47 0.0036 16

100.0 - 13.2 98 0.425 69 0.0326 45 0.0015 12

75.0 - 9.50 97 0.300 66 0.0243 39

63.0 - 6.70 95 0.212 64 0.0177 34

53.0 - 4.75 93 0.150 61 0.0131 32

37.5 - 3.35 90 0.090 57 0.0096 28

26.5 - 2.00 84 0.075 55 0.0070 23

19.0 100 1.18 78 0.063 53 0.0050 19

This test result is IANZ accredited.

Percentage of
Particles Finer

than D

Percentage
Passing

Sieve Size Percentage
Passing

TEST REMARKS

TEST DETAILS

Determination of the Particle Size Distribution - NZS 4402:1986 Test 2.8.1 (Wet Sieve Method)
Determination of the Particle Size Distribution - NZS 4402:1986 Test 2.8.4 (Hydrometer Method)

1100987.0071.0.0Geotechnics Project ID

45A Parkhouse Road
Wigram
Christchurch 8042
New Zealand

Geotechnics ID CHCH2025

Reference

Description Waitarakao Seadown Lab

Data N/A

TP2 Depth 0.1m - 1.0m

1099029Customer Project ID

Description N/A

Description Sandy SILT with minor clay and some gravel and trace rootlets dark brown. Moist.

Reference

p. +64 3 361 0300

Equivalent
Particle

Diameter D

Approved by KTP JASI Date 17/07/ 2025

Two representative sub samples were split from the original sample for wet sieve and hydrometer analysis. The wet sieve sample was washed over 0.063 mm test sieve, until the individual
particles were clean.  The material retained on 0.063 mm test sieve was oven dried and dry sieved.  The hydrometer sample was oven dried at the end of the test to determine the mass
passing 0.063 mm for hydrometer calculations. The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The classification of sand-silt-clay components are described on the basis of particle size analysis.

• The material used for testing was natural, whole soil.   • An assumed solid density value of 2.65 t/m⇡  was used. We do not take responsibility for misrepresentation or misinterpretation
arising from the use of this assumed value.

SPECIMEN

SAMPLE

N/A Depth N/A

TEST RESULTS

Date tested:  16/07/2025

LOCATION ID Waitarakao Seadown Lab

Equivalent
Particle

Diameter D

Percentage of
Particles Finer

than D

Sieve Size Percentage
Passing

Sieve Size
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GEOTECHNICS LTD
NZS 4402 - Test 2.8.1 (Wet Sieve-Wash) PSD
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150 - 26.5 81 4.75 37 0.300 15

100 - 19.0 70 3.35 33 0.212 12

75.0 100 16.0 66 2.36 29 0.150 10

63.0 99 13.2 62 1.18 26 0.090 9

53.0 96 9.50 53 0.600 22 0.075 8

37.5 91 6.70 45 0.425 19 0.063 8

CHCH2025285-1SAMPLE

Description  Sandy fine to coarse GRAVEL, with minor silt, grey. Wet. Sand fine to coarse.

SPECIMEN Reference N/A Depth N/A

Description N/A

Geotechnics ID

Reference TP2 Depth 2.5m - 3.0m

45A Parkhouse Road
Wigram
Christchurch 8042
New Zealand

LOCATION ID 101-150 Aorangi Road, Washdyke, Timaru 7973

Description 101-150 Aorangi Road, Washdyke, Timaru 7973

Data N/A

Determination of the Particle Size Distribution - NZS 4402:1986 Test 2.8.1 (Wet Sieve)

TEST DETAILS

 p. +64 3 361 0300

Geotechnics Project ID 1100987.0071.0.0

• The material used for testing was natural, Whole soil   • The percentage passing the <0.063mm was obtained by difference.

This test result is IANZ accredited.

Approved by KTP JASI Date 9/07/2025

Sieve Size
(mm)

Percentage
Passing (%)

Sieve Size
(mm)

Percentage
Passing (%)

Sieve Size
(mm)

Percentage
Passing (%)

Sieve Size
(mm)

Percentage
Passing (%)

TEST RESULTS

TEST REMARKS

Customer Project ID 1099029
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GEOTECHNICS LTD
NZS 4402 - Test 2.8.1 (Wet Sieve - Brush) PSD
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150 - 26.5 85 4.75 39 0.300 9

100 - 19.0 76 3.35 34 0.212 5

75.0 - 16.0 72 2.36 26 0.150 3

63.0 100 13.2 67 1.18 22 0.090 2

53.0 98 9.50 57 0.600 17 0.075 2

37.5 92 6.70 47 0.425 14 0.063 2

CHCH202528-2SAMPLE

Description Sandy fine to corase GRAVEL with trace silt, grey. Moist to wet. Sand fine to coarse.

SPECIMEN Reference N/A Depth N/A

Description N/A

Geotechnics ID

Reference TP5 Depth 1.0m

45A Parkhouse Road
Wigram
Christchurch 8042
New Zealand

LOCATION ID 101-150 Aorangi Road, Washdyke, Timaru 7973

Description 101-150 Aorangi Road, Washdyke, Timaru 7973

Data N/A

Determination of the Particle Size Distribution - NZS 4402:1986 Test 2.8.1 (Wet Sieve)

TEST DETAILS

 p. +64 3 361 0300

Geotechnics Project ID 1100987.0071.0.0

• The material used for testing was natural, Whole soil.   • The percentage passing the <0.063mm was obtained by difference.

This test result is IANZ accredited.

Approved by KTP JASI Date 9/07/2025

Sieve Size
(mm)

Percentage
Passing (%)

Sieve Size
(mm)

Percentage
Passing (%)

Sieve Size
(mm)

Percentage
Passing (%)

Sieve Size
(mm)

Percentage
Passing (%)

TEST RESULTS

TEST REMARKS

Customer Project ID 1099029
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GEOTECHNICS LTD
NZS 4402 - Test 2.8.1 (Wet Sieve - Brush) PSD
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150 - 26.5 89 4.75 31 0.300 18

100 - 19.0 76 3.35 27 0.212 15

75.0 - 16.0 72 2.36 23 0.150 11

63.0 - 13.2 62 1.18 21 0.090 7

53.0 100 9.50 49 0.600 20 0.075 6

37.5 97 6.70 38 0.425 19 0.063 5

CHCH202528-3SAMPLE

Description Fine to coarse GRAVEL with some sand and trace silt, grey. Wet. Sand fine to coarse.

SPECIMEN Reference N/A Depth N/A

Description N/A

Geotechnics ID

Reference TP6 Depth 1.5m - 2.0m

45A Parkhouse Road
Wigram
Christchurch 8042
New Zealand

LOCATION ID 101-150 Aorangi Road, Washdyke, Timaru 7973

Description 101-150 Aorangi Road, Washdyke, Timaru 7973

Data N/A

Determination of the Particle Size Distribution - NZS 4402:1986 Test 2.8.1 (Wet Sieve)

TEST DETAILS

 p. +64 3 361 0300

Geotechnics Project ID 1100987.0071.0.0

• The material used for testing was natural, Whole soil  • The percentage passing the <0.063mm was obtained by difference.

This test result is IANZ accredited.

Approved by KTP JASI Date 9/07/2025

Sieve Size
(mm)

Percentage
Passing (%)

Sieve Size
(mm)

Percentage
Passing (%)

Sieve Size
(mm)

Percentage
Passing (%)

Sieve Size
(mm)

Percentage
Passing (%)

TEST RESULTS

TEST REMARKS

Customer Project ID 1099029
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(NWC)

(%) 4.3 4.9 6.7 8.1 11.2

(t/m⇡) 2.144 2.211 2.270 2.254 2.101

(kPa) N/A N/A N/A N/A N/A

7.0% N/A

Approved by KTP JASI Date 18/07/2025

Water Content

This test result is IANZ accredited.

• The material used for testing was natural, fraction <19mm sieve.   • The amount of material retained on a 19mm sieve was 29% by wet mass.

TEST REMARKS

Undrained Shear Strength

Dry Density

Maximum Dry Density Optimum Water Content Solid Density* Whole Sample NWC

2.27 t /m⇡ N/A

Natural Water Content

Determination of the Dry Density /  Water Content Relationship - NZS 4402:1986 Test 4.1.2 (Heavy Compaction)

 Determination of Shear Strength by the Laboratory Vane Method - BS 1377 Part 7:1990 - Clause 3

TEST DETAILS

TEST RESULTS

SAMPLE Geotechnics ID CHCH202528-1

Reference TP2 Depth 2.5m - 3.0m

 Descript ion  andy fine to coarse GRAVEL, with minor silt, grey. Wet. Sand fine to coarse.

SPECIMEN Reference

45A Parkhouse Road
Wigram
Christchurch 8042
New Zealand

LOCATION ID Waitarakao Seadown SW Drain Realignment

Descript ion Waitarakao Seadown SW Drain Realignment

Data N/A

Geotechnics Project ID 1100987.0071.0.0

Customer Project ID 1099029

p. +64 3 361 0300

N/A Depth N/A

Descript ion N/A
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GEOTECHNICS LTD
NZS 4402 - Test 4.1.2 (Heavy) MDD
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 Sandy fine to coarse GRAVEL, with minor silt, grey. Wet. Sand fine to coarse.

101-150 Aorangi Road, Washdyke, Timaru 7973

101-150 Aorangi Road, Washdyke, Timaru 7973



(NWC)

(%) 2.4 3.2 4.7 5.6 6.7

(t/m⇡) 2.312 2.327 2.341 2.334 2.321

(kPa) N/A N/A N/A N/A N/A

N/A Depth N/A

Descript ion N/A

45A Parkhouse Road
Wigram
Christchurch 8042
New Zealand

LOCATION ID 101-150 Aorangi Road, Washdyke, Timaru 7973

Descript ion 101-150 Aorangi Road, Washdyke, Timaru 7973

Data N/A

Geotechnics Project ID 1100987.0071.0.0

Customer Project ID 1099029

p. +64 3 361 0300

Determination of the Dry Density /  Water Content Relationship - NZS 4402:1986 Test 4.1.2 (Heavy Compaction)

 Determination of Shear Strength by the Laboratory Vane Method - BS 1377 Part 7:1990 - Clause 3

TEST DETAILS

TEST RESULTS

SAMPLE Geotechnics ID CHCH202528-2

Reference TP5 Depth N/A

Descript ion Sandy fine to corase GRAVEL with trace silt, grey. Moist to wet. Sand fine to coarse.

SPECIMEN Reference

Natural Water Content

Maximum Dry Density Optimum Water Content Solid Density* Whole Sample NWC

2.34 t /m⇡ N/A4.8% N/A

Approved by KTP JASI Date 18/07/2025

Water Content

This test result is IANZ accredited.

• The material used for testing was natural, fraction <19mm sieve.    • The amount of material retained on a 19mm sieve was 23% by wet mass.

TEST REMARKS

Undrained Shear Strength

Dry Density
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GEOTECHNICS LTD
NZS 4402 - Test 4.1.2 (Heavy) MDD
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(NWC)

(%) 5.0 5.7 6.6 7.8 9.4

(t/m⇡) 2.245 2.309 2.325 2.277 2.243

(kPa) N/A N/A N/A N/A N/A

N/A Depth N/A

Descript ion N/A

45A Parkhouse Road
Wigram
Christchurch 8042
New Zealand

LOCATION ID 101-150 Aorangi Road, Washdyke, Timaru 7973

Descript ion 101-150 Aorangi Road, Washdyke, Timaru 7973

Data N/A

Geotechnics Project ID 1100987.0071.0.0

Customer Project ID 1099029

p. +64 3 361 0300

Determination of the Dry Density /  Water Content Relationship - NZS 4402:1986 Test 4.1.2 (Heavy Compaction)

 Determination of Shear Strength by the Laboratory Vane Method - BS 1377 Part 7:1990 - Clause 3

TEST DETAILS

TEST RESULTS

SAMPLE Geotechnics ID CHCH202528-3

Reference TP6 Depth 1.5m - 2.0

Descript ion Fine to coarse GRAVEL with some sand and trace silt, grey. Wet. Sand fine to coarse.

SPECIMEN Reference

Natural Water Content

Maximum Dry Density Optimum Water Content Solid Density* Whole Sample NWC

2.33 t /m⇡ N/A6.5% N/A

Approved by KTP JASI Date 18/07/2025

Water Content

This test result is IANZ accredited.

• The material used for testing was natural, fraction <19mm sieve.   • The amount of material retained on a 19mm sieve was 24% by wet mass.

TEST REMARKS

Undrained Shear Strength
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GEOTECHNICS LTD
NZS 4402 - Test 4.1.2 (Heavy) MDD
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