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Project Number: 3-WWO019.11
Waterloo WTP
Geotechnical Site Investigations Factual report

1 Introduction

Wellington Water have commissioned WSP to implement a ground improvement programme
(design and construction), involving the use of resin injection for the Waterloo Water Treatment Plant

(WTP).

To obtain information about the ground conditions, a series of intrusive and nonintrusive
investigations have been undertaken at the plant. The scope of investigations includes; geophysical
survey, boreholes, cone penetration tests (CPT's) and laboratory testing. These were completed to
identify the geological and hydrogeological units underlying the site and to obtain soil parameters
to inform design.

2 Site Description

The site is located at 44D Oxford Terrace, Lower Hutt (Figure 1). The surrounding topography is flat
and lies at an elevation of approximately 6 m above mean sea level. The site is adjacent to
Waterloo Railway Station to the south west and railway line to the south east.

8
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Figure 1T: Waterloo Water Treatment Plant site.

The main buildings that accommodate the reservoirs and aerators are 2 storeys, reinforced
concrete structures, constructed in 1978. The ancillary structures, including the lime hopper
building and mobile generator enclosure, are steel portal frames structures, which were
constructed in 1986 and 2003 respectively. The ground surface of the outdoor area of the site is
asphalt.
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3 Regional geology

The site location is situated upon a roughly horizontal alluvial terrace. The site is about 6m above
the level of the Hutt River, which flows past the site approximately 1.5 km to the north-west.

According to the 1:250,000 geological map 10 of the Wellington area (Begg & Johnston, 2000), the
site is underlain by Holocene River Deposits and well sorted floodplain gravels (Qla) (Figure 2).
These gravels are made up of Taita Alluvium, Petone Marine Beds and Waiwhetu Artesian Gravel,
Wilford Shell Bed, Waimea Glacial & Karoro Interglacial, Moera Basal Gravel, Nemona Glacial
Gravels and older deposits. The total thickness of these units is expected to be in the order of 400
m (Boon et. al, 2011), varying throughout the Hutt Valley. The underlying basement rock is
Wellington Greywacke.

HOLOCENE RIVER
DEPOSITS (Q1u)

S [[] RaKAIA TERRANE (Tp)

/ ACTIVE FAULT

Figure 2: Geological Map (GNS, 2020)

The Waterloo Water Treatment Plant is within the Lower Hutt Groundwater Zone (LHGZ) and
within the aquifer which is used for the public water supply.

The Wellington region lies near the Hikurangi Trough, an area characterised by a high level of
seismicity. The region has several major, active faults associated with the active plate boundary
between the Pacific and Australian plates (Begg and Johnson, 2000). These structures can
generate large earthquakes of magnitude 7.0+, and together represent earthquake sources that
contribute significantly to the seismic hazard in the Wellington region. The active faults are
summarised in Table 1: Summary of faults in the Wellington Region.

Table 1: Summary of faults in the Wellington Region.

Wellington Fault

Moonshine Fault | 8 W 71 2,000
Wairarapa Fault | 12 E 82 1,200
Ohariu Fault 12 W 75 2,500

©@WSP New Zealand Limited 2020 5
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4 Site Investigations

Site investigation plans showing test locations are presented in Appendix A.

41 Geophysical Survey

Geophysical survey using the Multi-Channel Analysis of Surface Waves (MASW) technique was
carried out by Southern Geophysical Limited on 13* November 2019. Shear wave velocity profiles
were measured to over 30m depth across the site for a total of 215m surveyed line length, along
5No. of MASW survey lines (Table 2)

The report presenting results of the geophysical survey is included in Appendix B.

Table 2: Summary of MASW lines

(0] 94m South west to north east transect across the carpark at the Oxford Tce side of
the plant

02 7m South east to north west transect in the north eastern area of the carpark.

03 18m South east to north west from the north eastern footprint of the building to

the carpark entrance

04 8Im South west to north east transect on the train track side of the plant
05 12m South west to north east transect across the north eastern area of the
carpark.

42 Investigation Boreholes

Griffiths Drilling Ltd were commissioned to undertake borehole investigations across the site. A
Fraste XL Duo Sonic drilling rig was provided, which is capable of sonic core drilling and standard
penetration tests. The rig was mobilised onto the site to complete BH103 & 104 on 3 September
2020 and demobilised on 9 September. It was mobilised a second time to complete BH101 & 102
on the 30 September 2020 and demobilised on 2™ October. All drilling was supervised, and the
cored soil samples logged by a WSP engineering geologist.

The objectives of the drilling were to:

e FEvaluate the nature and thickness of soils;

e Carry out Standard Penetration Tests at 1.0 m intervals through soil materials;

e Determine aquitard characteristics;

e |nstall standpipe piezometers in 3No. selected holes to measure static groundwater levels.
Piezometer installations are discussed in section 4.7.

Full borehole logs are presented in Appendix C and a summary of borehole data is presented in
Table 3.

©@WSP New Zealand Limited 2020
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Table 3: Summary of boreholes undertaken in the 2020 site investigations.

BHIOT |13.0 15 6.69 265-865 | 865-11.0 | 1.0 - EOH
BHIO02 | 15.0 135 6.68 L5=63 63-143 |143-EOH
BHIO3 | 20.0 15 6.71 15-78 78~-1295' | 1295~
EOH
BHIO4 | 213 25 6.55 30-82 82-104 |104-EOH

43 Previous Borehole Data from Investigations

Previous geotechnical investigations were carried out on the site in 2016 and 1977 respectively.
These include:

* 3No. of boreholes undertaken by Griffiths Drilling Ltd. under the direction of Opus.
 8No. of boreholes undertaken by Morrison, Cooper & Partners in 1977

All historical boreholes are summarised in Table 4 and presented in Appendix C (Sourced from
Opus, 2016).

©@WSP New Zealand Limited 2020
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Table 4: Summary of historical boreholes undertaken at the site.

Boring 1 1.0 Morrison, Cooper &
Partners
Boring 2 15.0 Morrison, Cooper &
Partners
Boring 3 1.0 Morrison, Cooper &
Partners
Boring 4 13.0 Morrison, Cooper &
Partners Unknown
Boring 5 5.0 Morrison, Cooper &
Partners
Boring 6 5.0 Morrison, Cooper &
Partners
Boring 7 5.0 Morrison, Cooper &
Partners
Boring 8 5.0 Morrison, Cooper &
Partners
BHI 11.95 Opus Criffiths
BH2 795 Opus Griffiths
BH3 12.45 Opus Griffiths

44 Cone Penetration Tests (CPT's)

Griffiths Drilling Ltd were contracted to undertake 8No. CPT investigations at the site. Two of these
investigations were subcontracted to Ground Investigation as they were located inside the water
treatment plant. All CPT's, except the two interior CPT's were vacuum excavated to 1.5m.

All CPT holes were backfilled with gravel. The rigs were mobilised to site on 14 September 2020
and carried out 8No. tests, with all work completed on 6 October.

CPT results are presented in Appendix D and summary data are presented in Table 5.

©@WSP New Zealand Limited 2020 8
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Table 5: Summary of CPT's undertaken in the 2020 investigations.

Griffiths Target depth reached
CPTI02 7.54 6.59 Griffiths Refusal
CPTIO3 8.99 6.69 Griffiths Refusal
CPT104 7.69 6.68 Griffiths Refusal
CPTIO5 9.86 6.7 Griffiths Refusal
CPTIO6 9.84 6.67 Griffiths Refusal
CPT107 81 6.97 Ground Refusal
Investigation
CPTIO9 5.09 43 Ground Refusal
Investigation

45 Previous CPT's
CPT's were carried out by Griffiths Drilling under the direction of Opus.

* 5No. of CPT's undertaken by Opus International Consultants in 2016 using Griffiths Drilling
Ltd.

These CPT results are summarised in Table 6 and presented in Appendix D (Opus, 2016).

Table 6: Summary of historical CPT's undertaken at the site.

CPT4 7.08
CPTS5 1.98
CPT6 212 Opus Griffiths
CPT7 7.96
CPT9 7.26

©@WSP New Zealand Limited 2020



4.6 Laboratory Testing

Cored soil samples have been taken from BH101, 103 and 104 for Atterberg Limit Tests and Particle
Size Analysis.

At BH101 & 102 undisturbed samples were retrieved using the Dames & Moore (D&M) method for
cyclic triaxial testing. Cyclic triaxial testing is done to assess the liquefaction susceptibility of a
silt/clay layer, which are present at approx. 3m - 6m bgl.

Twelve tubes of samples were collected and transported to University of Auckland for testing.
Three cyclic triaxial tests were conducted on three specimens, from sample tubes 101_3-3.45 and
101_3.65-4.1. Sample tubes 102_3.05-3.5 and 102_3.7-4.15 were used for monotonic triaxial, direct
shear and shear vane tests at WSP Hamilton laboratory.

Following all of the cyclic triaxial tests a monotonic undrained triaxial compression test without
reconsolidation was undertaken.

The cyclic triaxial tests were conducted until one of the following conditions is met:

° Excess pore water pressure becomes equal to confining pressure (i.e. R, =1.0); or
o Double amplitude axial strain of 5% is achieved; or
° 100 load cycles.

Except the fourth cyclic triaxial test which was loaded for 20 cycles before the undrained
monotonic triaxial test without reconsolidation was conducted. This was done to understand
residual strength following dynamic loading but without triggering cyclic softening. The water
content of the tested samples was measured.

A summary of samples and laboratory testing is given in Table 7. Results are presented in
Appendix E.

©WSP New Zealand Limited 2020 10
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Table 7: Summary of samples and laboratory testing undertaken in the 2020 investigations.

D&M push tube | Cyclic triaxial, 2x Atterberg PI, 2x
101_3-3.45 BHIO1 | 3-3.45m PSD with hydrometer
D&M push tube | Cyclic triaxial, 2x Atterberg P, 2x
101_3.65-4.1 BHI101 | 3.65-4.1m PSD with hydrometer
101 43-475 | BHIO1 | 43-475m D&M push tube | No planned testing
101_4.95-54 BHIO1 | 4.95-54m D&M push tube | No planned testing
101_5.6-6.05 | BHIOI | 56-6.05m D&M push tube | No planned testing
101_6.25-6.7 BHIO1 | 6.25-6.7m D&M push tube | No planned testing
102_24-2.85 BH102 | 2.4-2.85m D&M push tube | No planned testing
D&M push tube | Triaxial consolidated undrained 3
stage, Atterberg PI, PSD with
hydrometer, direct shear (3
102_3.05-35 | BHI02 | 3.05-3.5m stage)
102_3.7-415 BH102 | 3.7-415m D&M push tube | Handheld shear vane in tube
102 43548 | BH102 | 435-4.8m D&M push tube | No planned testing
102_5-545 BH102 | 5-545m D&M push tube | No planned testing
102_5.65-6.1 BH102 | 565-6.Im D&M push tube | No planned testing
101_7.5-8 BHIO01 | 7.5-8m Sonic core PSD
103 4.5-5 BHI03 | 4.5m-5m Sonic core Atterberg PI, PSD
103_8.6-9 BHI03 | 8.6m-9m Sonic core PSD
104_3.5-4 BH104 | 3.5m-4m Sonic core PSD
104 _5.5-6 BH104 | 5.5m-6m Sonic core PSD
104 85-9 BHI104 | 8.5m-9m Sonic core PSD

47 Groundwater Levels

Piezometers were installed in BH101, 102 and 104, while a piezometer was installed in BH3 in 2016
investigations by Opus. Groundwater table readings were measured between September 2020
and March 2021. The measured groundwater levels and piezometer details are summarised in

Table 8.

©@WSP New Zealand Limited 2020
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Table 8: Summary of piezometers at the site.

-5.81 to -4.81 : 9/10/2020
3.64 23/02/2021
BH102 15.0 1.68 to 4.68 538 9/10/2020
498 23/02/2021
498 15/03/2021
BH104 215 -145 to 2.55 445 9/09/2020
4.62 16/09/2020
495 30/09/2020
473 910/2020
275 23/02/2021
3.85 15/03/2021
BH3 12.45 -530 to -1.30 410 4/09/2020
(Historical) T 5/05/5030
4.50 16/09/2020
5.00 30/09/2020
473 9/10/2020
355 23/02/2021
0.50 15/03/2021
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Summary:

A series of Multi-channel Analysis of Surface Waves (MASW) surveys were undertaken
at the Wastewater Treatment Plant (WTP) in Waterloo, Upper Hutt on November 13,
2019 (Figure 1). In total, five MASW lines were undertaken. Overall the quality of the
MASW data was good, with shear-wave velocities modelled to over 20 m depth across
most of the site. Shear-wave velocities are around 150 m/s in the surface soils,

increasing to over 500 m/s at 25 m depth.

Methodology:
MASW

MASW is a geophysical technigque that uses the dispersive nature of surface waves to

model shear-wave velocity versus depth.

A MASW survey is undertaken as a series of lines or points across the surface of a site.
The MASW lines in this survey were collected using a 24-channel towed seismic array,
with 4.5 Hz geophones. The geophone spacing was 1 m and the source offset was 10 m
for most points, with a shorter array (0.5 m geophone spacing and 10 m source offset)
used at the ends of some lines. The active source was an 8 Ib sledgehammer impacting
an aluminium plate. Recording parameters for the MASW survey were set with a 0.125
ms sample interval, 1.5 s record length, high gains, and an electric trigger system. Shot

records were collected at 4 m spacing along the lines.

The field records were processed using the Kansas Geological Survey software package
SurfSeis5 ©. The geometry was set according to the survey parameters and the
dispersion curves were generated and edited. The inversions were run using a 10 layer
variable depth model. The velocity data was interpolated into 2D Vs profiles for the
MASW lines (Figure 2). The output shear-wave velocity data is included as a series of

data files (CSV format), supplementary to this report.

The midpoint of the MASW seismic array at each shot record was recorded with a
Trimble GeoXH GPS system. The GPS points were differentially corrected and output
using the New Zealand Geodetic Datum (NZGD) 2000, with NZTM 2000 coordinates.
The site did not have significant changes in elevation, so the profiles have not been

corrected for topography.
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Results:

Five MASW lines were collected with a total surveyed line length of ~215 m (Figure 1).
The site had low levels of cultural noise due to traffic on some MASW lines, this was
mitigated by real time monitoring of seismic noise and increasing the number of stacked

shot records to improve the signal to noise ratio.

The MASW surveys imaged the subsurface to over 30 m depth (Figure 2). Areas where
the survey did not penetrate to 30 m have been greyed out on the 2D MASW profiles.
Confirmation of the site geology would require correlation of the shear-wave velocities

with intrusive tests.
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Geophysical Site Investigation — Waterloo WTP

Disclaimer:

This document has been provided by Southern Geophysical Ltd subject to the following:

Non-invasive geophysical testing has limitations and is not a complete source of testing. Often
there is a need to couple non-invasive methods with invasive testing methods, such as drilling,

especially in cases where the non-invasive testing indicates anomalies.

This document has been prepared for the particular purpose outlined in the project proposal and
no responsibility is accepted for the use of this document, in whole or in part, in other contexts or
for any other purpose. Southern Geophysical Ltd 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 nature of the enquiry Southern Geophysical Ltd was retained to
undertake with respect to the site. Variations in conditions often occur between investigatory
locations, and there may be special conditions pertaining to the site which have not been revealed
by the investigation and which have not therefore been taken into account. Accordingly, additional

studies and actions may be required by the client.

We collected our data and based our report on information which was collected at a specific point
in time. The passage of time affects the information and assessment provided by Southern
Geophysical Ltd. It is understood that the services provided allowed Southern Geophysical Ltd to
form no more than an opinion of the actual conditions of the site at the time the site was visited
and cannot be used to assess the effect of any subsequent changes for whatever reason. Where
data is supplied by the client or other sources, including where previous site investigation data
have been used, it has been assumed that the information is correct. No responsibility is accepted
by Southern Geophysical Ltd for incomplete or inaccurate data supplied by others. This document
is provided for sole use by the client and is confidential to that client and its professional advisers.
No responsibility whatsoever for the contents of this document will be accepted to any person
other than the client. Any use which a third party makes of this document, or any reliance on or
decisions to be made based on it, is the responsibility of such third parties. Southern Geophysical
Ltd accepts no responsibility for damages, if any, suffered by any third party as a result of

decisions made or actions based on this document.
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Borehole No. BH101

Project: Waterloo WTP Coordinates: 1761083 E 5435782 N
Client: Wellington Water Ltd. Ref. Grid: NZTM Depth: 13 m
Project No.:  3-WW019.11 RL: Approx. 6.69 m Inclination: Vertical
Location:  Lower Hutt, New Zealand Datum: Wellington 1953
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1. SPT hammer energy ratio 87%

2. SPT hammer standard deviation 2.9%

3. GWRC Consent No. WGN200182

4. GWRC Borehole No. BQ32/0481

5. D&M: Dames and Moore Sampling

6. Adjacent to CPT103. CPT undertaken by Griffiths.
Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.
Scale 1:50 @ A4

Drilling Co.:  Griffiths Drilling Ltd.

Logged by: - EHNESICHI

Drilling Rig:  Fraste XL Duo Sonic

Checked by: EIEIEN
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Borehole No. BH101

1. SPT hammer energy ratio 87%

2. SPT hammer standard deviation 2.9%

3. GWRC Consent No. WGN200182

4. GWRC Borehole No. BQ32/0481

5. D&M: Dames and Moore Sampling

6. Adjacent to CPT103. CPT undertaken by Griffiths.
Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.

Scale 1:50 @ A4

Drilling Co.:  Griffiths Drilling Ltd.

Logged by: - EHNESICHI

Project: Waterloo WTP Coordinates: 1761083 E 5435782 N
Client: Wellington Water Ltd. Ref. Grid: NZTM Depth: 13 m
Project No.:  3-WW019.11 RL: Approx. 6.69 m Inclination: Vertical
Location:  Lower Hutt, New Zealand Datum: Wellington 1953
TESTS CORE | DRILLING
8 |uj g | [u2 5
i g g =
> CPT103 Tl 2 3] 283 |wl&x> oy B
(0] =l Q2 |= 20g 8&lo - d0
O | END RESISTANCE £ T |21 %pr |F[0428| o |bE i
a (MP2) SE| 2 |z, @z% 23/52| 2 |w' L
o MAIN DESCRIPTION g 3 £l P33 |E|Z81dE| G |8s NOTES bE
8p 1 2 B / DETAIL DESCRIPTION € a ! %85 |8 |CH|EZ|3 |@s| /OTHERTESTS Zo
Sandy GRAVEL, bluish grey, medium dense to I L o
dense, moist.(continued) 51 e |spT| 85 o
| g
| /] Z
| 4 | 1E
| g
Aa0] | )
7 [~ Sandy GRAVEL, brown very derse. wet. | | 185280 | 6 1 11.00-13.00m - Gravel 2
. = ?D 50+ | 6/13/1714 |SPT|100 g is coarse, moderately to 5
Sy | for30mm 5 highly weathered, 5
:? g_da, ] subangular. .
2 Jop 0 | 8 1Y)
] - T | =2 X
S q12=9| | 5 AL
2 120084 | 18
5 AN | Sonig 100 e
3 oo | 1€
s 2=l | |
[T ‘:’ 0 oe 4 |
PP ép\a |
| END OF BOREHOLE AT 13m - Target Depth o _ |
Reached B |
7 |
] |
L, =& |
7] |
14— :
] |
] |
s 7 :
- |
B !
= |
] |
— |
£ ] |
3| |
16: :
] |
] |
= |
10
& |
-] |
17— |
] |
] |
— |
1 ] |
. |
18j I
] |
- |
1 |
12 ] |
-] |
19— |
& |
= |
. |
L g l
- |
] |
Notes: Started: 1/10/2020 Finished: 2/10/2020

Drilling Rig:  Fraste XL Duo Sonic

Checked by: EIEIEN
Sheet 2 of 4
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Borehole No. BH101

Project:
Client:
Project No.:

Location:

Waterloo WTP
Wellington Water Ltd.
3-Ww019.11

Lower Hutt, New Zealand

Coordinates: 1761083 E 5435782 N

Ref. Grid: NZTM Depth: 13 m

R.L.: Approx. 6.69 m Inclination: Vertical
Datum: Wellington 1953

PHOTOGRAPHS

| e 3= WWOLT U
l=ta 2 =T AN

Photo BH101.1
Box 1

{ ... 3-wwol?-i
N .. B lof

9
P S )

" ma

Photo BH101.2

™

o WRTERLOS W7pr
e [ 57| = |20 MHoPUS

e —

w WBRTERLOS WTp
i ;Ao <

o Morus B8

Box 2
Notes: Started: 1/10/2020 Finished: 2/10/2020
S BT e ey Al B g% Drilling Co.:~ Griffiths Driling Ltd. ~ Driling Rig: Fraste XL Duo Sonic
3. GWRC Consent No. WGN200182 ) )
4. GWRC Borehole No. BQ32/0481 Logged by:  EICHICHIE Checked by: I

5. D&M: Dames and Moore Sampling
6. Adjacent to CPT103. CPT undertaken by Giriffiths.

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.
Scale 1:50 @ A4

Sheet 3 of 4




BOREHOLE SOIL/CPT LOG A4 - WSP 3-WW019.11 WATERLOO WTP.GPJ WSP-OPUS2018_TEM.GDT 13/10/20

\\\I)

Borehole No. BH101

Project: Waterloo WTP Coordinates:
Client: Wellington Water Ltd. Ref. Grid:
Project No.:  3-WW019.11 R.L.:
Location: Lower Hutt, New Zealand Datum:

1761083 E 5435782 N
NZTM

Approx. 6.69 m
Wellington 1953

Depth: 13 m
Inclination: Vertical

PHOTOGRAPHS

. WBTERLOS ly7r
wn, By Lo Y e |66 - [B0 WoPUS

e 3= WWQLT U
B /o)

o fo |

:

s

Photo BH101.3

Box 3
Notes: Started: 1/10/2020 Finished: 2/10/2020
S BT e ey Al B g% Drilling Co.:~ Griffiths Driling Ltd. ~ Driling Rig: Fraste XL Duo Sonic
3. GWRC Consent No. WGN200182 ) )
4. GWRC Borehole No. BQ32/0481 Logged by: - EHICICHEN Checked by: I

5. D&M: Dames and Moore Sampling
6. Adjacent to CPT103. CPT undertaken by Giriffiths.
Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.

Scale 1:50 @ A4
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WS I ) Borehole No. BH102

Project: Waterloo WTP Coordinates: 1761104 E 5435798 N
Client: Wellington Water Ltd. Ref. Grid: NZTM Depth: 15 m
Project No.:  3-WW019.11 RL: Approx. 6.68 m Inclination: Vertical
Location:  Lower Hutt, New Zealand Datum: Wellington 1953
TESTS CORE | DRILLING
8 w I w £ Hﬁ g
P -l 2 2 w < -
5 CPT104 E| o |3! =28% g &0 gs 39
§ | EvoRESISTANCE £ |z > See 23[E8| ¢ ok 23
2 MAIN DESCRIPTION 5 g £ ES% g Z8IHE| &8s NOTES o
8p 1 2 B | DETAIL DESCRIPTION € o 61 &8 8 [PE|EZ| S |Sw| /OTHERTESTS Za
Vacuum excavation, no core recovery. 5 i §
- | K I S |
16 T | S I B P
3 | VE| 0 A N 4
] o S
1 ! w8 E
: | L EIB 8
@ [ D 4
] | ] T
TN [~ Gravelly SILT wilh some sandand clay, | | 1.50-1.95m - Gravel is i 18
b{wamsh grey, very soft to soft, wet, low — 2| i spT] 100 medium, moderately 2
B plasticity | 002 weathered, angular. 5
[~ SAND, Brown, Toosé, moist. ] 2 | 18
_________________ | Sonid 100 i
SILT with some sand, bnowmsh grey, very soft | BN
| tosoft, moist, low_plasticity. . 3
|~ D&M Sample [ 2.40-2.85m - D&M R
Disturbed sample retrieved as clayey SILT, 4 | DaM 100 sample, 8.5bar &
ith brown streaks, wetto [— :
greh‘l’r;ltledsgl%gerate ! Diash ﬂ_velys_on,; _ i | | s )
[ Silty CLAY with traces of gravel, brownish grey, | Sonid 100 -
moist, high asgc 3 sonl
very soft, moist, high plasficity. | Sy Ao
| D&M 100 sample, 14bar E
| maximum pressure. 1B
| § Rk
E 18 | Sonid 100 S e
3 | )% 3.70-4.15m - D&M §
= | D&M 100 o sample, 9bar maximum LI
s 4 | 5 pressure. .
= | Soni¢ 100 §
| E 4.35-4.80m - D&M it
| D&M 100 © sample, 10bar .
|2 2le maximum pressure. Y
| - g o R
2 | Sonig100| g | § 18
I 8|3 5.00-5.45m - D&M 2
| DaM 100| € ' sample, 7bar maximum s
| § 2 pressure. §
| Sonid 100 3 bJ U q
| D&M, disturbed sample not observed. [ | 3 5.65-6.10m - D&M o(\°
| paM 100 3 sample, 9bar maximum ) Q
| a o b ™
6 pressure.
| | | P | SWL - PY O
Clayey GRAVEL with some silt, grey with 1.70m 6-10-6.30m - Gravel is 60 o
.| some streaks, loose to medium dense, | 1/10| medium, moderately to 9
N\ wet, high plasticity matrix. 5 3 D Q
SAND with some Sit biuish grey, moisTio Wet, ! ULy ST o
"\ ioose woodfra_g____g_y_____’- 0 | Sonig¢ 100 angular. bQ QO 4
“Silty SAND, bluish grey with brown motties, [ | o(\° 8
loose, moist, organic material. | D OQ
(=)
7
C__ l i bQ Qo
— 4 | oo SPT| 100 DOBO °
'\\\ |~ Sandy GRAVEL with some silt, bluish grey, | | 7.409.30m -Gravelis  [2. O
sn|| VeV dense, wet | fine to coarse, bQ QO 4
8 [= Boni¢ 100 moderately weathered, ° (}" o
& : subrounded to A
2 8 subangular. [/
£ | 1w bQ QO 9
2 s0+| 2030510 [SPT| 70 o\
g ! D 6
5 | QQ
o 2 o 9
= [ | Sonid 100 oo
|
: DOQDQ
6/l P O 0|
™ Sty SAND il misrbédded pealy SLTTayers, | 2| i [T B’y
1 Wi ntel TS,
brownish gre)II n:mst to wet, loo: Ipea to medlum | >o 0
dense, organic material. | b O o
T | Soni¢ 100 ° Bo o
| )D DQ
Notes: Started: 30/09/2020 Finished:  1/10/2020
1. SPT hammer energy ratio 87% - i . - - . .
2 SPT hammer standard deviation 2.9% Drilling Co.: ~ Griffiths Drilling Ltd.  Drilling Rig:  Fraste XL Duo Sonic
3. GWRC Consent No. WGN200182 . .
4. GWRC Borehole No. BQ32/0482 Logged by  EHEEIEIEE Checked by: [ ENENEN
5. D&M: Dames and Moore Sampling
6. Adjacent to CPT104. CPT undertaken by Griffiths. Sheet 1 of 4

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.
Scale 1:50 @ A4



BOREHOLE SOIL/CPT LOG A4 - WSP 3-WW019.11 WATERLOO WTP.GPJ WSP-OPUS2018_TEM.GDT 13/10/20

\\\I)

Borehole No. BH102

Project: Waterloo WTP Coordinates: 1761104 E 5435798 N
Client: Wellington Water Ltd. Ref. Grid: NZTM Depth: 15 m
Project No.:  3-WW019.11 RL: Approx. 6.68 m Inclination: Vertical
Location:  Lower Hutt, New Zealand Datum: Wellington 1953
TESTS CORE | DRILLING o
' @
8 w | w £ = o
» CPT104 £l 2 |31 %3 > o -
[V} - Q < 20g Q%o o )
O | END RESISTANCE T I > Qp2 gz9 b Jur
B (MP2) EEIE |2 a5% |y[332 2|8k 2=
2 MAIN DESCRIPTION 5 g £ 552 & |SSHE 3 |83 NOTES o
8p 1 2 / DETAIL DESCRIPTION € o 61 &8 8 [PE|EZ| S |Sw| /OTHERTESTS Zao
Silty SAND with interbedded peaty SILT layers, l b
brownish grey, moist to wet, loose to medium | on 5 00 o
dense, organic material.(continued) 5 | oMRR SPT| 85 5 Q
|~ SAND with some siit, bluish grey, very ioose to | | OOO
loose, moist to wet, shell fragments. 5 | bSO O o
— | Soniq 100 o °6
i | >o o)
! 1 pQ O
_________________ 6 | 1o |SPT|100 o (\° 33
Sandy SILT with some clay, brownish grey, | ) DQ
firm, moist, low Iplasumty, shell fragments, (2]
FX organic material. | DO O o
3 — [ Sonid 100 o[\° 9
= | SAND with some silt, biuish grey, very icose to | | D OQ
o medium dense, moist to wet, shell fragments. 12 | OO D
=
s | o 2 P 9
f 2| oapn  [SPT|100 g )o o o
§ | g o O :
s I | 113 6O QO
| Boni¢ 100 | = of\e o4
13 | 8 >O OQ
| 3y °O O 9
141 54  [SPT|100 o \° 9
: DOOOQ
o] ¢
_________________ — | Sonid 100 3 69 o]
S T TR K 3 ! T
Silty SAND, greyish brown, moistto wel, 14 - 000
- medium dense to very dense, organic material. 50+ | 9615 sPT| 100 b OO qo
& ™ Sandy GRAVEL with some Sifl, brown with~ | Bl 14.30-15.00m - Gravel [y O Y
(3 somlt_eaggy streaks, very dense, wet to [ is medium to coarse, o 0O
2 . ’ | 8 | Konid 100 highly weathered, OO o
2 [ subangular. s 60 o
2 | g I D e
= END OF BOREHOLE AT 15m - Target Depth = T
Reached - |
= |
— |
- ] |
3 |
16 |
n |
2] |
] |
40 - |
& |
. |
17— |
- |
] |
— |
- ] |
g |
18- :
B |
- I
_ |
12
5 |
] |
19— |
& |
7] |
- |
19 5 |
. |
] |
Notes: Started: 30/09/2020 Finished: 1/10/2020

1. SPT hammer energy ratio 87%

2. SPT hammer standard deviation 2.9%

3. GWRC Consent No. WGN200182

4. GWRC Borehole No. BQ32/0482

5. D&M: Dames and Moore Sampling

6. Adjacent to CPT104. CPT undertaken by Griffiths.
Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.
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Drilling Co.:  Griffiths Drilling Ltd.  Drilling Rig:  Fraste XL Duo Sonic

Logged by: - EHNESICHI

Checked by: EIEIEN
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Borehole No. BH102

Project: Waterloo WTP

Client: Wellington Water Ltd.
Project No.:  3-WW019.11

Location: ~ Lower Hutt, New Zealand

Coordinates: 1761104 E 5435798 N

Ref. Grid: NZTM Depth: 15 m

R.L.: Approx. 6.68 m Inclination: Vertical
Datum: Wellington 1953

v - WUWOLE

B o2

- 30 ¥ 2O

v 3-WUWOLG
Berlo2
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-

= =

[ESE- ] ?m'

PHOTOGRAPHS

. WRTERLOS w7r
—— 0 |~ 65 Morus

Photo BH102.1
Box 1

. WBTERLOS H7p
—— | ‘fg M orus

- ——

Photo BH102.2

Box 2
Notes: Started: 30/09/2020 Finished: 1/10/2020
S BT e ey Al B g% Drilling Co.:~ Griffiths Driling Ltd. ~ Driling Rig: Fraste XL Duo Sonic
3. GWRC Consent No. WGN200182 ) )
4. GWRC Borehole No. BQ32/0482 Logged by:  EICHICHIE Checked by: I

5. D&M: Dames and Moore Sampling
6. Adjacent to CPT104. CPT undertaken by Giriffiths.

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.

Scale 1:50 @ A4
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Borehole No. BH102

Project:
Client:
Project No.:

Location:

Waterloo WTP
Wellington Water Ltd.
3-Ww019.11

Lower Hutt, New Zealand

Coordinates: 1761104 E 5435798 N

Ref. Grid: NZTM Depth: 15 m

R.L.: Approx. 6.68 m Inclination: Vertical
Datum: Wellington 1953

PHOTOGRAPHS

e 3= WWOLG Y

W WBTERLOS w7pr

ot ﬁ].S- " B.q

Photo BH102.3
Box 3

s 3= WWOLTF  {f
Beio 2.

r.

Photo BH102.4

w WRTERLOS ly7p

rof - [la | —— [

™ | Ig_i

Box 4
Notes: Started: 30/09/2020 Finished: 1/10/2020
S BT e ey Al B g% Drilling Co.:~ Griffiths Driling Ltd. ~ Driling Rig: Fraste XL Duo Sonic
3. GWRC Consent No. WGN200182 ) )
4. GWRC Borehole No. BQ32/0482 Logged by:  EICHICHIE Checked by: I

5. D&M: Dames and Moore Sampling
6. Adjacent to CPT104. CPT undertaken by Giriffiths.

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.
Scale 1:50 @ A4
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WS I ) Borehole No. BH103

BOREHOLE SOIL LOG A4 -WSP 3WW019.11 WATERLOO WTP.GPJ WSP-OPUS2018_TEM.GDT 14/10/20

Project: Waterloo WTP Coordinates: 1761125 E 5435803 N
Client: Wellington Water Ltd. Ref. Grid: NZTM Depth: 20 m
Project No.:  3-WW019.11 RL: Approx. 6.71 m Inclination: Vertical
Location:  Lower Hutt, New Zealand Datum: Wellington 1953
TESTS CORE | DRILLING
4
8 w : 5 ws 4 g g
> £l o 3 | 3 > 29 <
o -~ =| 8 < g g g Q%o we b e
S EE| £ ¢ 2E= 2529| 2 [ok iz
3 MAIN DESCRIPTION g g e | 52 & =8 dﬁ AR NOTES b
& / DETAIL DESCRIPTION Z a & | &3 8 [CB|&Z| S S | OTHER TESTS Za
Vacuum excavation, no core recovery. ] i U
_ |
— |
6 ] |
— ] | VE| 0
] |
1_
- |
al |
— |
|~ 7| Sandy GRAVEL, greyish brown, wef, loose. | | 1.50-1.95m - Gravel is coarse,
. | sPT|100 9r\gular, slightly weathered. Sand
i | is coarse.
| SAND with some silt, brownish grey, medium dense, moist. | |
| 4
15 | 341414 SPT| 50
| SILT with some sand and clay with minor gravel, grey | | 2.40-2.70m - Sand is fine to
becoming brown, loose, moist, low plasticity. 4 | coarse.
Silty GRAVEL, brown, loose, moist. I | Sonid 100
|
|~ SILT with Some sand and clay with minor gravel, grey | |
becoming brown, firm to stiff, moist, low plasticity. 6 | 1[%,2 sPT|100
|
______________________ |
Clayey SILT with some clay, grey, firm, moist, low plasticity. B | Sonid 100
|
4 |
Ly
x 5| ipn  [SPT|100
3 |
é Wet 2 | o
2 c
x With some gravel [ | {Sonid 100 =
& | 3
______________________ o
2 Silty CLAY with some organics, brownish grey with black | 8 5.00m - Gravel is fine, angular,
mottles, very soft to stiff, moderate plasticity. ol odis |sPTl100| € moderately to highly weathered.
I ]
|
= : ISonid 100
|
] L oy )
SAND, biuish grey, moist, medium dense. 14| 334 |SPT|100 6.20-9.80m - Sand is medium.
|
5 |
= | $Soniq 100
|
7 |
16 : s |SPT|100
|
I — : Sonid 100
Sandy SILT, bluish grey, stiff, moist. |
8
|
0] 20,  |sPT[100
3 |
. , |
8 SILT with some clay, bluish grey, stiff, moist. 2 | Konid 100
£ |
% | SAND with some silt, bluish grey, medium dense, moist, shell | : i
ments.
o 1 SPT|100
o | 3M2r24
i |
|
______________________ — | Sonid 100
Sandy SILT with traces of clay, grey, stiff, moist, low plasticity. | 9.80-10.20m - Sand is fine.
Notes: Started: 8/09/2020 Finished: 9/09/2020
1. SPT hammer energy ratio 87% - i . - - . .
2 SPT hammer standard deviation 2.9% Drilling Co.: ~ Griffiths Drilling Ltd.  Drilling Rig:  Fraste XL Duo Sonic
3. GWRC Consent No. WGN200182 . .
4. GWRC Borehole No. BQ32/0483 Logged by RN Checked by NERIEN
5. Coordaintes and elevation are approximate.
Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols. Sheet 1 of 5
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WS I ) Borehole No. BH103

Project: Waterloo WTP Coordinates: 1761125 E 5435803 N
Client: Wellington Water Ltd. Ref. Grid: NZTM Depth: 20 m
Project No.:  3-WW019.11 RL: Approx. 6.71 m Inclination: Vertical
Location:  Lower Hutt, New Zealand Datum: Wellington 1953
TESTS CORE | DRILLING
8 w : w g Hd g
5 gl o |31 =83 |pf:, | (&3 g
3 == B (% BRE g 8&le v 3o
> E E z |z! ZEe igzs 2 Sk 2z
9 MAIN DESCRIPTION 35 g el 52 4 5815 5 |83 NOTES bE
) 1 DETAIL DESCRIPTION Z a 5 | &3 8 RE|&ES| S (S 1 OTHER TESTS Za
amgy_lsi!f with traces of clay, grey, Stiff, moist, low i o E R
| plasticity.(coninved)__ __ __ ____ _ _ _ _ _ _ _ 3 )
Silty SAND, biuish grey, medium to very dense, moist, wood - ] 18 | 35416 SPT| 100 § 10.20-12.45m - Sand is fine to
fragments. | s coarse.
w
| . :
| ISonid 100 f
g | :
| &
2 71 yamn |sPT|100| |3
= | o
< | with some clay, moderate plasticity. | k
g | Konid 100 3
2 = g
| 3 [swo
| 0, yems |SPT|100 ﬁ 3{,?,%
_S_A[g) with some siit, brown with grey patches, medium dense, | i : & p.oom| 12.45-12.95m - Sand is coarse.
moist.
| Soniq 100 e
|~ 7| Sandy GRAVEL with some silt, brown, wetto saturated, | : 2511 12.95-20.00m - Gravel is fine to
medium to very dense. | 50+ 50 SPT(100 coarse, subangular to angular,
4 | for7omm moderately to highly weathered.
| Sand is fine to coarse.
: Sonid 100
|
q |
N | 260 |sPT| 73
50+ 121381
|
' Sonid 100| &
| T
' ‘5
] 7} S
o
33 snos  |SPT| 83| 2
I 3
|
: Soniq 100
@ I
) | SPT| 75
g 0o
= |
2
2 | Sonid 100
% |
= |
With some cobbles. | SPT|100
50+ : 50
I iSonid 100
|
| 50
50+ forinitial  |SPT|100
| 125mm
|
| KSoniq 100
I
I 50
s50+| forinitial [SPT[00
[ 115mm 19.12-19.40m - Loss of fines.
|
: iSoniq 100
I
|
END OF BOREHOLE AT 20m - Target Depth Reached s
Notes: roet Dep Started:  8/09/2020 Finished:  9/09/2020
1. SPT hammer energy ratio 87% . i . - . . .
2 SPT hammer standard deviation 2.9% Drilling Co.:  Griffiths Drilling Ltd.  Driling Rig:  Fraste XL Duo Sonic
3. GWRC Consent No. WGN200182 . .
4. GWRC Borehole No. BQ32/0483 Logged by  EHEEIEIEE Checked by: [ ENENEN
5. Coordaintes and elevation are approximate.
Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols. Sheet 2 of 5
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Borehole No. BH103

Project: Waterloo WTP

Client: Wellington Water Ltd.
Project No.:  3-WW019.11

Location: ~ Lower Hutt, New Zealand

Coordinates: 1761125 E 5435803 N

Ref. Grid: NZTM Depth: 20 m
R.L.: Approx. 6.71 m Inclination: Vertical
Datum: Wellington 1953

PHOTOGRAPHS

e BNNOA-W . WATERLOO wTP

v BW 03
R AP

. N i;u \\ .\\. s
H \03
q

/5~ 50 . Morus,

Photo BH103.1
Box 1

T e

-

WA ITREVY W |

e (S0 (- 1868 Morus

Photo BH103.2
Box 2

Notes:

1. SPT hammer energy ratio 87%

2. SPT hammer standard deviation 2.9%

3. GWRC Consent No. WGN200182

4. GWRC Borehole No. BQ32/0483

5. Coordaintes and elevation are approximate.

Started: 8/09/2020 Finished: ~ 9/09/2020
Drilling Co.:  Griffiths Drilling Ltd.  Drilling Rig: Fraste XL Duo Sonic

Logged by:  EICICIN Checked by: I

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols. Sheet 3 of 5
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Borehole No. BH103

Project:
Client:
Project No.:

Location:

Waterloo WTP
Wellington Water Ltd.
3-Ww019.11

Lower Hutt, New Zealand

Coordinates:
Ref. Grid:
R.L.:

Datum:

1761125 E 5435803 N

NZTM Depth: 20 m
Approx. 6.71 m Inclination: Vertical
Wellington 1953

PHOTOGRAPHS

Y S 1, L LG G ~WATELLOD wTP -

- BW 103

| . 3 NNOWA-
e (N3

. CTEEAUEZD

~=368| ~ W5

Box 3

= — —NHTGLLQO wWTe .
— g || | s s

3 A

Photo BH103.4
Box 4

Notes:

1. SPT hammer energy ratio 87%

2. SPT hammer standard deviation 2.9%

3. GWRC Consent No. WGN200182

4. GWRC Borehole No. BQ32/0483

5. Coordaintes and elevation are approximate.

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.

Scale 1:50 @ A4

Started: 8/09/2020

Finished: 9/09/2020

Drilling Co.:  Griffiths Drilling Ltd.  Drilling Rig: Fraste XL Duo Sonic

Logged by: - GG

Checked by: I
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WS I ) Borehole No. BH103

Project: Waterloo WTP Coordinates: 1761125 E 5435803 N

Client: Wellington Water Ltd. Ref. Grid: NZTM Depth: 20 m
Project No.:  3-WW019.11 RL.: Approx. 6.71 m Inclination: Vertical
Location: ~ Lower Hutt, New Zealand Datum: Wellington 1953

PHOTOGRAPHS

. WATERLOO WTP.

e BENMORY o 55 - RS Morus

Bn 03
T 9 20

Photo BH103.5
Box 5

_Bw\03 e 1o .'ﬁ ]S’ 200 M orus
e N - :

s

Photo BH103.6
Box 6
Notes: Started: 8/09/2020 Finished: 9/09/2020
1 0,
S BT e ey Al B g% Drilling Co.: ~ Griffiths Drilling Ltd.  Driling Rig:  Fraste XL Duo Sonic
3. GWRC Consent No. WGN200182 . .
4. GWRC Borehole No. BQ32/0483 Logged by:  RNCHICHIEN Checked by: EEEHIEN
5. Coordaintes and elevation are approximate.
Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols. Sheet 5 of 5

Scale 1:50 @ A4



\\\I)

Borehole No.

BH104

BOREHOLE SOIL/CPT LOG A4 - WSP 3-WW019.11 WATERLOO WTP.GPJ WSP-OPUS2018_TEM.GDT 14/10/20

5. GWRC Borehole No. BQ32/0484

6. Coordaintes and elevation are approximate.

7. Adjacent to CPT101.

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See atfached key sheet for explanation of symbols.
Scale 1:50 @ A4

Project: Waterloo WTP Coordinates: 1761064 E 5435769 N
Client: Wellington Water Ltd. Ref. Grid: NZTM Depth: 21.3m
Project No.:  3-WW019.11 RL: Approx. 6.55 m Inclination: Vertical
Location:  Lower Hutt, New Zealand Datum: Wellington 1953
TESTS CORE | DRILLING o
' @
8 w | w £ = o
» CPT101 £l 2 |31 %3 > o -
o £l © < 20g 8o = )
8 | END RESISTANCE £ T (=1 8ex £28/ ¢ (S 2z
3 (MPa) EEl & |z, az% |y 2332 2|0k ==
g MAIN DESCRIPTION 5 g £ 552 4 '6"’:5 5|45 NOTES bh
b 10 20 3 | DETAIL DESCRIPTION € o 61 &8 8 [PE|EZ| S |Sw| /OTHERTESTS Zao
Vacuum Excavation. ) i §
5 ! 5
| 6 | ..
. | O A
5 | 5 I Rt
47 l def.
i) | |8
5 I VE| 0 Rk X
& I 48[
] | 181
22 . L 1O
] | o § o<
| | . ..'. §
_________________ o (T | p
Core loss e _ | s
] | Boni¢ 0 %
- | N
T |~ SAND with some silf, dark grey, ioosefo ~ | 3 y | .
? medium dense, moist to wet, wood fragments. 9 | 1,332,3 spT] 100 i
o | R
T No silt. — | 3.45-500m - Sand is : §
| Konid 100 fine to medium. o
| §
| 3
T
2 amms  |SPT|100
| .
| Gravelly SAND, dark grey, moist, looseto 12 | - 4.50-6.00m - Gravel is o
medium dense, wood fragments. | onid 100| = subrounded to oA
= subangular, coarse,
< I ; moderately weathered. J
[ 8 5.00-6.00m - Sand is "
£ b ol o0, |sPT|100| 2 coarse.
g | 3 %
3 o | Sl 3
< | ’ . ‘.' (&)
s Sonid 100 P
s | 13
R & -
|~ SAND, dark grey, loose, moist, wood | N
meris. oo oS 9 : Ll SPT|100 1 E
\ 0 ! = g
_______ o bpusmersce r st sl | @ +
Clayey SILT, brownish grey, stiff, mois . = A
5 modyg}late plasticity, wo%d ¥mgmm de [ Boni¢ 100 o -
organic material. | 5;
L~ | 5 K
|~ Sandy GRAVEL, dark grey, medium dense, | | 7 € 7.10-8.20m - Gravel is 8
E\ wet. N2 sems (ST 100 = coarse, subrounded to -
subangular, moderately -
I~ - | § to highly weathered. g
= : - 2 7.10-18.20m - Sand is ]
£ coarse.
j | b 7.10-8.20m - Gravel is RS
1 | 8 coarse, subrounded to 2
L I e | 50/ - lar, moderate
L] Silty SAND, dark grey, medium dense, wet to 12| 3/3/2/4 SPT| 100 o Z;j m& :Larg\e;': o %
q saturated, wood fragments. | 3 7.10-18.20m - Sand is 2
2 8 4
@ — | coarse. @
3 | Sonid 100 2
2 } 8
£ Bl
= | Ul
P " e SPT| 85
8 |
s i |
| Sonid 100
|
Notes: Started: 3/09/2020 Finished: 7/09/2020
1. Vacuum excavation to 2.5m due to proximity of services. - . . . - . .
2. SPT hammer energy ratio 87% i Drilling Co.: ~ Griffiths Drilling Ltd.  Drilling Rig:  Fraste XL Duo Sonic
3. SPT hammer standard deviation 2.9% . .
4. GWRC Consent No. WGN200182 Logged by: RN Checked by: SN

Sheet 1 of 6



WS I ) Borehole No. BH104

BOREHOLE SOIL/CPT LOG A4 - WSP 3-WW019.11 WATERLOO WTP.GPJ WSP-OPUS2018_TEM.GDT 14/10/20

Project: Waterloo WTP Coordinates: 1761064 E 5435769 N
Client: Wellington Water Ltd. Ref. Grid: NZTM Depth: 21.3m
Project No.:  3-WW019.11 RL: Approx. 6.55 m Inclination: Vertical
Location:  Lower Hutt, New Zealand Datum: Wellington 1953
TESTS CORE | DRILLING
o I - Hd 5
o w | w F 3
% CPT101 gl o |31 383 &> 28 g °
O | END RESISTANCE = 3| £ |5 %e> Q%o ™ Ja
2 (MP2) EElE |z dE: 28[58 2 o8 =2
o MAIN DESCRIPTION g 3 £ :3§ g Z81JE| 5 | 8BS NOTES bE
8p 1 2 B / DETAIL DESCRIPTION 2 a 61 &8 8 [PE|EZ| S |Sw| /OTHERTESTS Zo
Siltt‘); S{!\QD, gg(r,k hgargy, mgdi{um qensg. wet to ] i o . -
satural w ments. (continued) ]
g [ 19 SPT| 100
- | 412/4/19
T |~ Sandy GRAVEL with traces of siit, bownwith | 4 _|°. | 10.40-17.50m - Gravel
some grey streaks, medium to very dense, wet. [— = | is coarse, subrounded
H Soni¢ 100 to subangular, highly
1%, I weathered,
11-a; I
] 170
¢ : 15110112113 |SPT| 80
= ¢ |
1 : Sonig 100
= S
1= | 13211411 |SPT] 7
P | SWL
= ] 10.00my
- | ) 3/09
1 | Soni¢ 100
131 | SPT| 100
With some orange streaks. o l 50
- : : Sonid 100
Joy |
14—~%0 % :
4 ) 1911
& "0 % 1an3am0 37| 72
8 a0y |
B ¢ v:' i : % I - 2
2 With some cobbles. N | onig 100 | =
> s | ©
o 150, o | -4
2 e | 130 SPT| 100 3
] = | 161222 5
E 0 S 15.36-15.50m - Loss of
Z B | fines.
= sy | Soni¢ 100
T |
| |
o o | SPT[ 100
Jda 4 | %0
% l
I | Soni¢ 100
-
= |
_: | 12/ SPT| 77
| 2228
|~ SAND with some gravel, brown, moist fo wet, | ! ) 17.50-18.20m - Gravel
loose to very dense. | [oni¢ 100 is fine, subrounded to
| subangular, moderately
| to highly weathered.
. | 2 )
Silty SAND with some clay, brown, ioose, | ;a1 |SPT|100 18.20-18.80m - Sand is
moist, non plastic. | fine to medium.
|
_________________ | Sonid 100
Sandy GRAVEL with traces of silt, brown with | 18.80-21.30m - Sand is
some grey streaks, medium dense, wet. | coarse.
| 250 SPT| 100
| 3515
|
Wet to saturated. | konid 100
|
|
Notes: 3/09/2020 Finished: 7/09/2020
1. Vacuum excavation to 2.5m due to proximity of services. - . - . - = .
3 SPTImiTr ey BTN, | Drilling Co.: ~ Griffiths Drilling Ltd. ~ Driling Rig:  Fraste XL Duo Sonic
3. SPT hammer standard deviation 2.9% . .
4. GWRC Consent No. WGN200182 Logged by: RN Checked by: SN
5. GWRC Borehole No. BQ32/0484
6. Coordaintes and elevation are approximate. Sheet 2 of 6

7. Adjacent to CPT101.
Logged in accordance with NZ Geotechnical Society Guidelines (2005). See aftached key sheet for explanation of symbols.

Scale 1:50 @ A4



BOREHOLE SOIL/CPT LOG A4 - WSP 3-WW019.11 WATERLOO WTP.GPJ WSP-OPUS2018_TEM.GDT 14/10/20

\\\I)

Borehole No. BH104

Project: Waterloo WTP Coordinates: 1761064 E 5435769 N
Client: Wellington Water Ltd. Ref. Grid: NZTM Depth: 21.3m
Project No.:  3-WW019.11 RL: Approx. 6.55 m Inclination: Vertical
Location:  Lower Hutt, New Zealand Datum: Wellington 1953
TESTS CORE | DRILLING
8 l w 3 Hd 5
w | B >
—_ =] 2 w < E
5 CPT101 E| o |3 =83 (¢ 8&lo -+ 39
& | END RESISTANCE £ T |21 Qpz |F[|CY28| 0 |6 23
e (MPa) = E e |z, @zg 40 Z|w g<
o MAIN DESCRIPTION g 3 £l P33 |E|Z81dE| G |8s NOTES bE
8p 1 2 B / DETAIL DESCRIPTION € a ! %85 |8 |CH|EZ|3 |@s| /OTHERTESTS Zo
Sandy GRAVEL with traces of silt, brown with _|e 2 ;90 I fate e
e, 7 R
& 14 :°0 e | 5
% With some silt and clay. E g 6- : 4 : Sonig 100 %
< q1¢2=2 L
5 ng0g | 3
= 1°0 &° : SPT|100
B END OF BOREHOLE AT 21.3m - Target Depth am— | SWL
Reached | 2 30m
i ] l 7/09
] |
22— |
n |
] |
16 | |
. |
= |
2] |
7] |
] |
| ] |
] |
] |
24— :
- |
18 |
. |
. |
. |
25: |
. |
& |
Jess = |
] |
3| |
= |
] |
| 20 I
7] |
] |
27 |
] |
] |
L |
] |
. |
28 :
] |
= |
|22 — |
. |
] |
29— |
& |
7] |
3 |
il 3 |
3 |
N |
Notes: Started: 3/09/2020 Finished: 7/09/2020

1. Vacuum excavation to 2.5m due to proximity of services.
2. SPT hammer energy ratio 87%

3. SPT hammer standard deviation 2.9%

4. GWRC Consent No. WGN200182

5. GWRC Borehole No. BQ32/0484

6. Coordaintes and elevation are approximate.

7. Adjacent to CPT101.

Drilling Co.:  Griffiths Drilling Ltd.  Drilling Rig: Fraste XL Duo Sonic
Logged by EXIEHIENNN Checked by NN
Sheet 3 of 6

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See aftached key sheet for explanation of symbols.

Scale 1:50@ A4



BOREHOLE SOIL/CPT LOG A4 - WSP 3-WW019.11 WATERLOO WTP.GPJ WSP-OPUS2018_TEM.GDT 14/10/20

\\\I)

Borehole No. BH104

Project: Waterloo WTP

Client: Wellington Water Ltd.
Project No.:  3-WW019.11

Location: ~ Lower Hutt, New Zealand

Coordinates: 1761064 E 5435769 N
Ref. Grid: NZTM Depth: 21.3 m
R.L.: Approx. 6.55 m Inclination: Vertical

Datum: Wellington 1953

PHOTOGRAPHS

- PEETETTIONN
. BH\0on
2o

AL |

Photo BH104.1
Box 1

.. WATERLOO wTP
wmem (3.0 » 2.0 Morus

™ —— 0

. EETTIO
BHou

P i v, D )

TEN L,

Photo BH104.2

. WaTeeLoo wTP

t == E - Morus

Box 2
Notes: Started: 3/09/2020 Finished: 7/09/2020
e o et Byor € Provimiy of services. Drilling Co.: Griffiths Drilling Ltd.  Driling Rig: Fraste XL Duo Sonic
3. SPT hammer standard deviation 2.9% . .
4. GWRC Consent No. WGN200182 Logged by:  EICHICHIE Checked by: I

5. GWRC Borehole No. BQ32/0484
6. Coordaintes and elevation are approximate.
7. Adjacent to CPT101.

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.

Scale 1:50 @ A4
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BOREHOLE SOIL/CPT LOG A4 - WSP 3-WW019.11 WATERLOO WTP.GPJ WSP-OPUS2018_TEM.GDT 14/10/20

\\\I)

Borehole No. BH104

Project: Waterloo WTP Coordinates:
Client: Wellington Water Ltd. Ref. Grid:
Project No.:  3-WW019.11 R.L.:
Location: ~ Lower Hutt, New Zealand Datum:

1761064 E 5435769 N
NZTM

Approx. 6.55 m
Wellington 1953

Depth: 21.3 m
Inclination: Vertical

PHOTOGRAPHS

- WATERL OO0 wTP
e 3 - omarem |65 = 13?-;

o e

e 37 ANONA-
Lo BRIy

P9 . I i B 1)

]

Photo BH104.3
Box 3

e 37 HNOVA 1L . aTeel oo wTP
Brou —— 1575 » 70

T

...hz.[.-

1 2o

hoto BH104.4

M orus

——

Box 4
Notes: Started: 3/09/2020 Finished: 7/09/2020
e o et Byor € Provimiy of services. Drilling Co.: ~ Griffiths Driling Ltd.  Driling Rig:  Fraste XL Duo Sonic

3. SPT hammer standard deviation 2.9%

4. GWRC Consent No. WGN200182

5. GWRC Borehole No. BQ32/0484

6. Coordaintes and elevation are approximate.
7. Adjacent to CPT101.

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.

Scale 1:50 @ A4

Logged by:  EICCIN

Checked by: I

Sheet 5 of 6



BOREHOLE SOIL/CPT LOG A4 - WSP 3-WW019.11 WATERLOO WTP.GPJ WSP-OPUS2018_TEM.GDT 14/10/20
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Borehole No. BH104

Project: Waterloo WTP

Client: Wellington Water Ltd.
Project No.:  3-WW019.11

Location: ~ Lower Hutt, New Zealand

Coordinates: 1761064 E 5435769 N

Ref. Grid: NZTM Depth: 21.3 m
R.L.: Approx. 6.55 m Inclination: Vertical
Datum: Wellington 1953

PHOTOGRAPHS

e 37 NNONA AL . WATeRLOo wTP
S - L e (30 = 20-0 Torus

| .Cxrre

Photo BH104.5
Box 5

Photo BH104.6
Box 6
Notes: Started: 3/09/2020 Finished: 7/09/2020
e o et Byor € Provimiy of services. Drilling Co.: ~ Griffiths Driling Ltd.  Driling Rig:  Fraste XL Duo Sonic
3. SPT hammer standard deviation 2.9% . .
4. GWRC Consent No. WGN200182 Logged by:  EHICHICHE Checked by: I

5. GWRC Borehole No. BQ32/0484
6. Coordaintes and elevation are approximate.
7. Adjacent to CPT101.

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.

Scale 1:50 @ A4
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OPUS Borehole No. BH1

BOREHOLE SOIL LOG A4 3-WW016.00 WATERLOO WATER TREATMENT PLANT.GPJ OPUS2016 TEM.GDT 9/12/16

Project: Waterloo Water Treatment Plant Coordinates: 1761046 E 5435759 N
Client: Wellington Water Ref. Grid: NZTM Depth: 11.95 m
Project No.: 3-WW016.00 RL.: 6m Inclination: Vertical
Location: ~ SW corner, near train station entrance Datum: MSL (NZ Geoid 2009)
Waterloo, Lower Hutt, Wellington
TESTS CORE DRILLING
2 |ul ud z
w w 9 1=
~| 9 g =] w o =
> E| o |2! zoz |& &% - 3
o PR =2 g N L Qx| L 40
9 E x| £ |21 9p F[ouzg| o |6 |
a £ E o z, @z & w2398 2 |uk <
8 MAIN DESCRIPTION i & é - - 8 w Dot = O EI Ble ez NOTES 17 E
o / DETAIL DESCRIPTION Y a ) 51 %8% SIeREE S 5% | OTHER TESTS Zn
|
Vacuum excavation. FILL comprised of sandy GRAVEL, tightly | f
packed. _ | OD
] \
— \
: | i
- \
- |
. | ol
g i \ VE| 0
_ | g
x
— [5}
] | I o B &
_ | S
] | S
4 2] \ o
B \ A4
f \
SAND; dark grey, loose, moist. _ | 2.50m - Corase sand, minor white
_ 21/ sPT| 56 grains.
] [ onnre 05
N \
 — e}
> | NHQA O 3.00m - Large wood fragments.
| 1 -
1 } 1222 |SPT| 82 B
- Q
. ) i \ NHQA O / 3.50m - No wood fragments. 5
Becomes medium dense. - } 3/3//:/5 " sPT| 78 Lab: PSD é
2 1.
[ 4i‘ } Q1004 4.00m - Some wood fragments.
_ 31/
B | 2mem  [SPT| 84
[ Aippgxﬁagca\taict.i 77777777777777 ] ‘
Sandy GRAVEL; dark grey, medium dense to dense, moist. _ | o1 NHQA1004 4.50m - Gravel is subrounded, fine
— to 4 cm. Wood fragments. =
] } aeigr |SPT| 67| 2 9 —
| 5 f—
— —] Qo —
5 & mediumd Possible sand 57 \ NHQAI00/) o 5.00m - Subrounded gravel f—
ecomes more sandy, medium dense. Possible sand heave in _ 4// o} . ]
sample. ] } s |SPT/100| 2 fragment, 4 cm =
Qo Q ‘ \@/LO/ 5.50 Well 1. mil —
. . —°0 &% .50m - Well rounded gravel, minor j—
Possible sand heave in sample. _ < 17 \ 4l sPT| 67 wood fragments. " °
dogp 0 | 5/5/413 Lab: PSD — 18
| 0 ==t \ o
\.Ui AT TSP S R e dre e T T /1 6 | NWDA 0 6.00m - Coarse sand. Abundant E
pper 0.14 m o sample is fine gravel wash. _ 6// wood fragments. Fine gravel — o
Lower 0.15 m: SAND with minor gravel; dark grey, loose, moist. | 4 2/0/1/1 SPT| 56 . p— n
2 Minor zones of brown, organic peat. _ | ilébsag?nmar to subrounded, mostly -
a — AWDA 0 /4 Y p . —
. i j—
2 | “sandy SITwith somé clay: B brown, very Soft igh plasTiciy- 1 i I 6.50m - Sand is coarse. Very fine —
o Interbedded with lesser beds (5 cm) of SAND with minor gravel; - 3 | SPT gravel. g
2 | darkgrey. R ZNVEN ‘ 0/1/0/2 —
© — p—
S = 7= (WDA 0/ . —
2 | Sandy GRAVEL with minor it dark gray, mediur dense, moist. —1°0 &% } " Zﬁ?o:anﬁgzvel is mostly fine, up to 2 —
z 100 043 emer ST ' i —
S —o o A f—
— \ (WDA 0 /
o N S |swL - i
g \B?wﬁe?g@ Ty SAND; Ga7K greyTnadim derise, Tt — — v ] B ‘ o s 284Om 7.50m - Coarse sand, gravel is —
& | interbedded with SAND. - | 14 SPT| 62 12010 Mestlyfine, <0.5cm, upto3cm, f—
= ! ‘ 413/3/4 subrounded to aubangular. —
2 g ] | Lab: PSD —
= \
7 | WD| 0 g
_ [ °
Becomes sand with minor gravel and trace silt; dark grey, medium _ \ 8.50m - Coarse sand. Gravel is fine 5
dense, moist. - 16 | 4/‘(15//‘/“4 SPT| 74 to 1 cm, subrounded. é
] \
— 9— ‘ (il (W]
. z
[ Siandiy GiR/“/EiL &rkigra/-biro%,aargefm(%t.ﬁwliErrmr? T il 007 30 } 9.50m - Gravel is brown, highly %Z% 3
staining throughout. ar < o) 37 18// SPT| 67 weathered, fine to 3 cm. OD OD «a
170 ‘ 10/9/9/9 Subrounded, some subangular
-4 e o | fragments. Coarse sand. m
Notes: Started: 19/10/2016 Finished: 20/10/2016
Drilling Co.:  Giriffiths Drilling Drilling Rig: PLG Fraste
Logged by: - ERIEAIEHN Checked by: ENIEAEHN
Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols. Sheet 1 of 2

Scale 1:50 @ A4




, OPUS Borehole No. BH1

BOREHOLE SOIL LOG A4 3-WW016.00 WATERLOO WATER TREATMENT PLANT.GPJ OPUS2016 TEM.GDT 9/12/16

Project: Waterloo Water Treatment Plant Coordinates: 1761046 E 5435759 N
Client: Wellington Water Ref. Grid: NZTM Depth: 11.95m
Project No.: 3-WW016.00 RL.: 6m Inclination: Vertical
Location: ~ SW corner, near train station entrance Datum: MSL (NZ Geoid 2009)
Waterloo, Lower Hutt, Wellington
TESTS CORE | DRILLING
g |u g | [u g
w | w 2
—_ - =2 2 w < -
> E|l o |3 55 3 |28z g4 3q
8 - F > »> = lowl2a & o |
[3 E @ b ol @ OE =
= o o ? I d E w g s - Z |w < = <
o MAIN DESCRIPTION S a g a1 5o 3E| 3 [0S NOTES .,,E
& | DETAIL DESCRIPTION 2 & %! %83 8 loBlzE| 3 |33 | OTHER TESTS z
T
=] : wD| 0
za;ld.y (iﬁAVEko&ark grey-brown, dense, moist. Minor iron -0 =2 0 : - 10.50m - Gravel is mostly fine,
% ining througl Jo o 0 . 41 | 11802 SPT| 67 g, :ongl:;r.fragmems. Well rounded, up -
a I 1°n =% | 2 %
a = [ % &
2 i | wp| o |2
é - |
CPNE |
Y AT o
190 94 | ez
END OF BOREHOLE AT 11.95m = |
7l |
- |
i |
7 |
2 I
- 13] I
] |
2l I
] |
. |
7] |
-8 14 l
7] |
- |
. |
- |
] |
- 1] |
- |
] |
— |
] |
7 |
_-1016t :
2 |
N |
] I
] |
- |
— 17—_ |
- I
] |
— |
] |
. |
—'1218j l
] |
5 |
] |
5 |
] |
B 19t I
& |
8 |
] |
& |
- |
14 ] |
Notes: Started: 19/10/2016 Finished: 20/10/2016
Drilling Co.:  Griffiths Drilling Drilling Rig: PLG Fraste
Logged by:  EIEAIEIN Checked by: NI
Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols. Sheet 2 of 2
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BOREHOLE SOIL LOG A4 3-WW016.00 WATERLOO WATER TREATMENT PLANT.GPJ OPUS2016 TEM.GDT 9/12/16

OPUS

Borehole No. BH2

Project: Waterloo Water Treatment Plant Coordinates: 1761072 E 5435780 N
Client: Wellington Water Ref. Grid: NZTM Depth: 7.95m
Project No.: 3-WW016.00 RL: 6m Inclination: Vertical
Location: W side, centre of building Datum: MSL (NZ Geoid 2009)
Waterloo, Lower Hutt, Wellington
TESTS CORE | DRILLING
o I ] =z
o w | w q ‘"g o
_— - =2 2 w < -
% gl o (31 583 [efEl, | 2 5
g AR A :
= - E o z | azg% w 2'3 = Z lweg g(
o MAIN DESCRIPTION 5 o g =1+ § 5o Ela|as NOTES .,,E
& / DETAIL DESCRIPTION z 4 5 | 583 oPIEY 3 |35 | OTHER TESTS z
g:;.x:dm excavation. FILL comprised of sandy GRAVEL, tightly :00 500 i
3 o” ) 00, 4 |
0o 0 |
2004 |
1o 0 :
— 1j°0 78) g 4 |
& 00' = 00 | VE| 0
o o o o |
i Tos0| |
:oo 18] 00 q |
4 q0=0 |
— 240, 04 |
:‘.)0 %0 : £
-0 4 q 4 | T
Sandy GRAVEL; brown, oose, maist Low SPT value ikely due to 00| | ] 2.50m - Medium sand. Gravel is fine
disturbance from vacuum excavation and wash drilling. 2] : 3/l to 2 cm, subangular, some rounded.
320949 aonn  [SPT|22 Jagee' 2
o - o
————————————————————— L =g |
ggﬁ‘mdmeomact_ 3: | NWOAC 4 3.00m - Coarse sand. Trace zones
D with minor gravel; dark grey, medium dense, moist. s TN 4/l sPT| 82 of iron staining. Gravel is fine to 0.5
[ | 202414 cm, rounded.
SAND with minor to trace gravel, loose. N e \WOA 0 4 3.50m - Trace wood fragments. %
~-p gl 8l seT|73| @ Coarse sand. Gravel is <0.5 cm B
H e | 28R £ subangular. -
| M eccmies SAND; darkgrey, 606, OlE — — — — ——— T i e : WORT) & £00m: Corase sand: Abundant §
; grey, ) A I 4/ sPT| 69 | 2 wood fragments. §
_% e oo St a
% T | \WDA O 4 4.50m - Trace wood fragments. o
. m R RN s |&PT| 7
2 o A
S | Minor gravel throughout. R e N \WDAD 6.00m - More abundant wood
= Rt | 3l spT| 60 fragments. Gravel is fine to 3 cm.
2 Jon ] e Well rounded.
& B R
'g Some gravel throughout. b8 |55 e : o \WDA O/
= Qo0 B aasn [SPTI60
= p— | W
______________________ e 3l
Becomes SAND:; dark grey, loose, moist interbedded with SILT; X8| 4apm  [SPT| 6O 6.20m - Abundant wood and organic
dark brown, soft. A K 3 | . material throughout.
Becomes SAND; dark grey, loose, moist. ] | \WOA D /
SILT; dark brown, very soft, moist, high plasticity. Fox]3l "3,’4 a |seT| &7 6.65m - Some organic fragments
7] throughout.
HIx  x |
. - 7o o | \WDA 0 4 7.00m - Coarse sand. Gravel s fine
"\ sanay GRAVEL grey, Tedium denss, moBL minor siy Zones,— | oo 0 X :
light grey-brown, no plasticity. — | 10// spT| 80 to 3 cm. Well rounded.
ight grey- P ::O£<u| 6/5/5/8
Becomes dark grey, dense. = P : o WOA 0 4 7.50m - Gravel is fine to 3 cm, well
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Notes: Started: 21/10/2016 Finished: 21/10/2016
Drilling Co.:  Griffiths Drilling Drilling Rig: PLG Fraste
Logged by RN Ghecked by: TN
Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols. Sheet 1 of 1
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, OPUS Borehole No. BH3

BOREHOLE SOIL LOG A4 3-WW016.00 WATERLOO WATER TREATMENT PLANT.GPJ OPUS2016 TEM.GDT 9/12/16

Project: Waterloo Water Treatment Plant Coordinates: 1761085 E 5435761 N
Client: Wellington Water Ref. Grid: NZTM Depth: 12.45m
Project No.: 3-WW016.00 RL: 6m Inclination: Vertical
Location: ~ SE corner Datum: MSL (NZ Geoid 2009)
Waterloo, Lower Hutt, Wellington
TESTS CORE | DRILLING
o I o i g s
o w | w 3
= =3 = =) w < =
® E| o |2! gsa g 8z gd Jq
8 £ T |21 S%p2 |F[0Ugglo |58 2
= - E o z | azg% w |3 3 = Z lweg g <
o MAIN DESCRIPTION g o g = § ¥ El 3 a3 NOTES wE
8 / DETAIL DESCRIPTION z & bl 533 CHIEY¥ S 3% | OTHER TESTS z
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3 o” ) g 4 |
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:oo o 00 q |
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i — 2—_ 0 e} 0 Vi |
:‘.)0 %0 : e
:00 19} 00 4 | E
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o024 |
1.0 0 |
Sandy GRAVEL; grey, medium dense, moist. o o0 | 3.00m - Coarse sand. Gravel is >3
. — | cm, subangular to subrounded.
- |
. |
] : HQ| 10
L2 4] I 2
= | 5
- | =
_____________________ o _ _ | 8
Clayey SILT with minor gravel; blue-grey, very soft, high plasticity. 4 o x | '?,
%1 | £
X | ;‘:
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. | Ha|27 | 2
_ | 2
3 ' -
J I g
2 | g
0 2]
P R e B Bl | s emese
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= x|
g =] !
32 £l - il (N Ha | %0
3 Silty SAND; blue grey and brown, loose to medium dense, moist. R | 6.80m - Minor organic/wood
& [ Clayey GRAVEL; blue grey, loose to medium dense, moist to wet, 7 == | e
© | low plasticity. Material too wet to roll. s | -
g S slmcin | 2
. | 2
o Sandy SILT with minor gravel; dark grey and brown, soft to firm, X X I 7.50m - Gravel is fine to 2 cm, g
moist. o s Y] | subangular to rounded. £
X -x | HQ| 0 ]
Sandy GRAVEL; grey, medium dense to dense. 2 ..°0 600 |
~ 8oy 04 8.00m - Gravel is medium, well "
— . o_| 30 7 SPT| 89 rounded. l
To<"0| 3 asnos ‘
—0n 8 | |
_ | k
> I Ha| 0 1e
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O ! N
Becomes loose. RE T : = 9.00m - Fine gravel. E;
:{700< 7 | 1123 SPT| 100 6
oo | :
. : Ha| 0
4 7] |
Notes: Started: 25/10/2016 Finished: ~ 25/10/2016
EopetoleMad over CET hoslo, = 3.0 Drilling Co.:  Griffiths Drilling Drilling Rig: PLG Fraste
Logged ty: NI Grecked by: NN
Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols. Sheet 1 of 2
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, OPUS Borehole No. BH3

BOREHOLE SOIL LOG A4 3-WW016.00 WATERLOO WATER TREATMENT PLANT.GPJ OPUS2016 TEM.GDT 9/12/16

Project: Waterloo Water Treatment Plant Coordinates: 1761085 E 5435761 N
Client: Wellington Water Ref. Grid: NZTM Depth: 12.45m
Project No.: 3-WW016.00 RL.: 6m Inclination: Vertical
Location: ~ SE corner Datum: MSL (NZ Geoid 2009)
Waterloo, Lower Hutt, Wellington
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2 5] I 2 sand. .-
8 5 | g =
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Notes: Started: 25/10/2016 Finished: ~ 25/10/2016
Eobholeiediver CET Doy ~ 8. Drilling Co.:  Griffiths Drilling Drilling Rig: PLG Fraste
Logged by: - EIEAIEIN Checked by DTN
Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols. Sheet 2 of 2
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GRIFFITHS DRILLING /777 CONE PENETRATION TEST (CPT) LOG INVESTICATION
Corrected Cone Resistance,q, (MT-‘*a) Pore Pressure, U, (kPa) dual scale Friction Ratio, R, (%) & SBT Soil Behaviour Type (SBT)
g 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 S 6 8 g § -é- 2 4 6 8 yp
= ————————t————t— — — —t——t—————— 1+ EQ- = [+t cPT Ciassifications cannot be expected to provide
B 100 200 300 400 500 800 700 800 200 0 500 1000 1500 2000 4 8 12 18 2 o & §=00-22 " . Bccurate predictions of soil type based on grain size,
1] Sleeve Friction, , (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = & but provide a guide to behaviour type.
e ] C L
= 7 g b : :
[ -—_;— o s L\ E ] Sands: clean sands to silty sands
== J;’,
1 ] é - 1 Sand mixtures: silty sand to sandy sit
= 4 s _ E Sand mixtures: silty sand to sandy silt
Elg j % : Sand mixtures: silty sand to sandy silt
— 2 % e | A 4 2 Sand mixtures: silty sand to sandy silt
a ks |
. — —— i g St _ _
—t— I —— & - | Sands: clean sands to silty sands
g | I | g R — e r
= ( i B g E = Silt mixtures: clayey silt & silty clay
a - EX \.| L E Clays: clay to silty clay
i 7 t | s 3 ; Silt mixtures: clayey sitt & silty clay
— { —
i 21\) 3“. =1 : _ Silt mixtures: clayey silt & silty clay
{ %\ ‘ | Silt mixtures: clayey it & silty clay
| — 5 + = — 5
< / r
1 \( @\ == 3 o o
%‘ = = g F Silt mixtures: clayey silt & silty clay
-] fz)ll : ES [ 6 Silt mixtures: clayey silt & silty clay
] — 1 | E Sands: clean sands to silty sands
7 < f —-“""_/> l % 74 %
([ < ‘- Sand mixtures: silty sand to sandy silt
5 1 b g~ Clays: clay to silty clay
k\}_% Tl | Sand mixtures: silty sand to sandy silt
— 8 — 7 — T s 44 Sands: clean sands to silty sands
Client: Griffiths Drilling Operator: EEIEIIEENE NZTM 2000 N, E (m): 5435791.96, 1761117 .52 Elevation (m): Unknown |Client Job Ref:
Project: Waterloo Water Treatment Plant Cone Ref: MKJ540 WGS84 (deg): -41.213223,174.921909 Date of Test: 15/09/2020
Location: 44D Oxford Terrace, Lower Hutt, Wellington Cone Type: 10cm’ Compression |Location Method: Handheld GPS Depth (m): 8.10 Test Number: CPT-107
Engineer: EBIEIN Area Ratio: 0.8 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd. Filter Type: u, Termination Reason: Limit of reaction force G.l.JobRef: 200454
Comments:
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GRIFFITHS DRILLING 7777 CPT PARAMETER LOG b
Refined Normalised Cone Resistance,Q, Normalised Friction Ratio, F, Sﬁ',, Undrained Shear Strength, s, (kPa) Relative Density, D, (%) Friction Angle, (¢") Estimated SBT N,
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— RS TiE Soil Behaviour Type SBT, - Robertson et al. 1990 Notes and Limitations: Client Job Ref:
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n Undefined E] Sand mixtures: silty sand to sandy silt| interpretation in terms of Soil Behaviour T (SHH it ek
i = geotechnical soil and design p using inP.K.
Pl’OjeC‘t. Waterloo Water Treatment Plant . Sensitive fine grained EI Sands: clean sands to silty sands Robertson and K.L. Cabel (2010), Guide to Cone Penetrabon Testing for Test Number CPT 1 07
PRI Geotechnical Engineering, 4th Edition. The interpretations are presented = -
Location: 44D Oxford Terrace, Lower Hutt, Wellington n Ofanics ORaIC R, Pt E] D only as a guide for geotechnical use and should be carefully reviewed by
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Contractor: Ground Investigation Ltd. - Sitt mixtures: clayey sit & sitty daylZ| Stiff sitticlay any method used to derive data shown in this report. G.l.Job Ref: 200454




GRIFFITHS DRILLING //////

CONE PENETRATION TEST (CPT) LOG

GROUND

INVESTIGATION
Corrected Cone Resistance,q, (MT-‘*a) Pore Pressure, U, (kPa) dual scale Friction Ratio, R, (%) - SBT Soil Behaviour Type (SBT)
E 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 S 6 8 g § -é- 2 4 6 8 yp
= F——————————————— fF——————+—+—+ — F————t——t—— f—————+—— E§ = [+t cPT Cassifications cannot be expected to provide
B 100 200 300 400 500 600 700 800 200 0 500 1000 1500 2000 B: 12 16 z @ & =00-22 ' . Bccurate predictions of soil type based on grain size,
1] Sleeve Friction, , (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) f & but provide a guide to behaviour type.
— e F
i = " 8 Clays: clay to silty clay
_ I L@ = = |
[ 1 — — ‘a o+ g - 1 Sand mixtures: silty sand to sandy silt
E— 7!> <il 8
i [rﬂ ¥ s - Silt mixtures: clayey silt & silty clay
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4 - \ — 4
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[ 3 — 8 —
Client: Griffiths Drilling Operator: SIESIENIENENENEE NZTM 2000 N, E (m): 543578985, 1761097 .68 Elevation (m): Unknown |Client Job Ref:
Project: Waterloo Water Treatment Plant Cone Ref: MKJ540 WGS84 (deg): 41.213246,174 921673 Date of Test: 15/09/2020
Location: 44D Oxford Terrace, Lower Hutt, Wellington Cone Type: 10cm’ Compression  |Location Method: Handheld GPS Depth (m): 509 Test Number: CPT-109
Engineer: EHPIEIN Area Ratio: 0.8 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd. Filter Type: u, Termination Reason: Limit of reaction force G.l. JobRef: 200454
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CPT PARAMETER LOG

GROUND

INVESTIGATION
Refined Normalised Cone Resistance,Q, Normalised Friction Ratio, F, Sﬁ,, Undrained Shear Strength, s, (kPa) Relative Density, D, (%) Friction Angle, (¢") Estimated SBT N,
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GRIFFITHS DRILLING /////

CPT ZEROS AND DRIFT GROUND

INVESTIGATION
200454
Tip Resistance Local Friction Pore Pressure
Cone Reference CPT Name Push - : - ; : .
Number Final Difference Final Difference Final Difference
(MPa) (kPa) (MPa) (kPa) (MPa) (kPa)
MKJ540 CPT-107 1 20970 20.920 -50.0 0.2640 0.2613 27 2.8470 2.8657 187
MKJ540 CPT-109 1 20.980 20.960 -20.0 0.2640 0.2612 28 2.8388 28701 N3

Client: Griffiths Drilling

Location: 44D Oxford Terrace, Lower Hutt, Wellington
Engineer: SIFEINN

Note: Zero difference colour-coded based on application classes following ISO

22476-1:2012. Blue indicates Class 1, green Class 2, orange Class 3 and red Class 4.
Grey represents if a test is below Class 4.

Project: Waterloo Water Treatment Plant
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Cyclic triaxial test for WSP OPUS

(Waterloo WTP Project)

Test 1 (BH-101, 3.0 - 3.45 m)

WhiServices

Auckland UniServices Limited
70 Symonds St, Auckland 1142

Sample: BH-101, 3.0 - 3.45m

Depth (m): 3.0-3.45m

Formation: -

Test start: 19 August 2019

Test end: 22 August 2019

Initial mass (gr): 729.2

Initial length (mm): 126

Initial diameter (mm): 61.4

Initial unit weight (kN/m?3): 19.1

Effective consolidation pressure (kPa): 50

Consolidation volume change (ml): 7.5

Initial water content (%): 27.5

Final water content (%): 26.8

Target CSR: 0.67

Cyclic axial stress at CSR (kPa): 67

Number of cycles to 5% DA axial strain: 2

Number of cycles to Ugyc/ 630 = 0.95: NA

Test performed by: -

Apparatus: Geomechanics lab MTS810

Comments: After saturation and consolidation stages, the specimen was subjected to stress-

controlled cyclic loading with frequency of 0.1 Hz.

After liquefaction was observed (epa = 5%), the specimen was subjected to strain-controlled

monotonic load to about 5% axial strain at rate of 0.01 mm/sec.

Minor Incident: During the consolidation stage, the data acquisition system did not save the data for

unknown reasons; hence, in this report, a snapshot of the volume change versus time plot is taken

from the data acquisition software (as illustrated in Figure 4).
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Figure 1: Specimen preparation for the triaxial test: (a) extruding the soil sample using a hydraulic
jack; (b) trimming the specimen end inside the mould; (c) set up of specimen in the triaxial cell.

Figure 2: (a) Specimen enclosed with rubber membrane secured to the top cap and pedestal with
O-rings; (b) filling the triaxial cell with water.
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(a) :

Figure 3: Condition of the specimen: (a) after undrained cyclic loading and before post-monotonic
loading; (b) after post-monotonic loading; (c) after post-monotonic loading without the
membrane.
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Figure 4: Consolidation volume change vs time.
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Figure 5: Deviator stress vs number of cycles
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Figure 6: Excess pore water pressure vs number of cycles
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Figure 7: Excess pore water pressure ratio vs number of cycles
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Figure 8: Axial strain vs number of cycles
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Figure 9: Deviator stress vs axial strain
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Figure 11: Mean effective stress vs number of cycles.
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Figure 12: Excess pore water pressure vs axial strain

Post-cyclic monotonic shear stage:
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Figure 14: Excess pore water pressure vs axial strain
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Cyclic triaxial test for WSP OPUS

(Waterloo WTP Project)

Test 2 (BH-101, 3.0 - 3.45 m)

WhiServices

Auckland UniServices Limited
70 Symonds St, Auckland 1142

Sample: BH-101, 3.0 - 3.45m Depth (m): 3.0-3.45m Formation: -

Test start: 22 October 2020 Test end: 27 October 2020 Initial mass (gr): 729.14

Initial length (mm): 126 Initial diameter (mm): 61.5 Initial unit weight (kN/m3): 19.2
Effective consolidation pressure (kPa): 50 Consolidation volume change (ml): 7.3

Initial water content (%): 25.2

Final water content (%): 23.9

Target CSR: 0.37

Cyclic axial stress at CSR (kPa): 37

Number of cycles to 5% DA axial strain: 20 Number of cycles to U/ 630 = 0.95: NA

Test performed by: -

Apparatus: Geomechanics lab MTS810

Comments: After saturation and consolidation stages, the specimen was subjected to stress-

controlled cyclic loading with frequency of 0.1 Hz.

The specimen reached 5% double amplitude axial stain after 20 cycles of loading. The cyclic test was

terminated after 30 cycles of loading.

After cyclic test, the specimen was subjected to strain-controlled monotonic load to failure (i.e. large

deformation) at rate of 0.01 mm/sec.
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Figure 1: Specimen preparation for the triaxial test: (a) extruding the soil sample using a hydraulic
jack; (b) trimming the specimen end inside the mould; (c) set up of specimen in the triaxial cell

Figure 2: (a) Specimen enclosed with rubber membrane secured to the top cap and pedestal with
0O-rings; (b) filling the triaxial cell with water.



Figure 3: Condition of the specimen (a) after undrained cyclic loading and before post-monotonic
loading; (b) after post-monotonic loading; (c) after post-monotonic loading without the
membrane.
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Figure 5: Deviator stress vs number of cycles
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Figure 7: Excess pore water pressure ratio vs number of cycles
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Figure 8: Axial strain vs number of cycles
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Figure 9: Deviator stress vs axial strain
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Figure 11: Mean effective stress vs number of cycles.
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Figure 12: Excess pore water pressure vs axial strain

Post-cyclic monotonic shear stage:
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Figure 13: Deviator stress vs axial strain
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Cyclic triaxial test for WSP OPUS

WhiServices

Auckland UniServices Limited
70 Symonds St, Auckland 1142

(Waterloo WTP Project)

Test 3 (BH-101, 3.65 - 4.1 m)

Sample: BH-101, 3.65-4.1m Depth (m): 3.65-4.1m Formation: -

Test start: 27 October 2020 Test end: 30 October 2020 Initial mass (gr): 749.3

Initial length (mm): 126 Initial diameter (mm): 61.5 Initial unit weight (kN/m?3): 19.7
Effective consolidation pressure (kPa): 55 Consolidation volume change (ml): 2.4

Initial water content (%): 23 Final water content (%): 22.8

Target CSR: 0.47 Cyclic axial stress at CSR (kPa): 51.7

Number of cycles to 5% DA axial strain: 9 Number of cycles to U/ 630 = 0.95: 6

Test performed by: - Apparatus: Geomechanics lab MTS810

Comments: After saturation and consolidation stages, the specimen was subjected to stress-
controlled cyclic loading with a frequency of 0.1 Hz.

The specimen reached 5% double amplitude axial stain after 9 cycles of loading. The cyclic test was
terminated after about 12 cycles of loading.

After the cyclic test, the specimen was subjected to strain-controlled monotonic load to failure (i.e.,
large deformation) at a rate of 0.01 mm/sec. In order to overcome the problem of different starting
points for post-cyclic monotonic loading, the initial height of the specimen before cyclic loading was
considered as the basis for calculating the axial strain for data processing; i.e., zero (0%) axial strain
correlated with the initial height of the specimen before cyclic loading; a negative axial strain as a
starting point had the post-cyclic monotonic loading start when the specimen was in extension

condition.




Photos:

Figure 1: Specimen preparation for the triaxial test: (a) extruding the soil sample using a hydraulic
jack; (b) trimming the specimen end inside the mould; (c) set up of specimen in the triaxial cell

Figure 2: (a) Specimen enclosed with a rubber membrane secured to the top cap and pedestal
with O-rings; (b) filling the triaxial cell with water.



Figure 3: Condition of the specimen: (a) after undrained cyclic loading and before post-monotonic
loading; (b) after post-monotonic loading; (c) after post-monotonic loading without the
membrane.
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Figure 7: Excess pore water pressure ratio vs number of cycles
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Cyclic triaxial test for WSP OPUS

(Waterloo WTP Project)

Test 4 (BH-101, 3.65 - 4.1 m)

WhiServices

Auckland UniServices Limited
70 Symonds St, Auckland 1142

Sample: BH-101, 3.65 - 4.1m Depth (m): 3.65-4.1m Formation: -
Test start: 11 November 2020 Test end: 13 November 2020 Initial mass (gr): 749
Initial length (mm): 126 Initial diameter (mm): 61.5 Initial unit weight (kN/m3): 19.7

Effective consolidation pressure (kPa): 55

Consolidation volume change (ml): 3

Initial water content (%): 24.3

Final water content (%): 23.4

Target CSR: 0.26

Cyclic axial stress at CSR (kPa): 28.6

Number of cycles to 5% DA axial strain: NA

Number of cycles to U/ 630 = 0.95: NA

Test performed by: -

Apparatus: Geomechanics lab MTS810

Comments: After saturation and consolidation stages, the specimen was subjected to stress-

controlled cyclic loading with a frequency of 0.1 Hz.

The cyclic test was performed for about 21 cycles. After the cyclic test, the specimen was subjected to

strain-controlled monotonic load to failure (i.e., large deformation) at a rate of 0.01 mm/sec.




Photos:

Figure 1: Specimen preparation for the triaxial test: (a) extruding the soil sample using a hydraulic
jack; (b) trimming the specimen end inside the mould; (c) set up of specimen in the triaxial cell

Figure 2: (a) Specimen enclosed with rubber membrane secured to the top cap and pedestal with
0O-rings; (b) filling the triaxial cell with water.



Figure 3: Condition of the specimen (a) after undrained cyclic loading and before post-monotonic
loading; (b) after post-monotonic loading; (c) after post-monotonic loading without the
membrane.



Consolidation stage:
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Figure 4: Consolidation volume change vs time.

Cyclic shear stage:
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Figure 5: Deviator stress vs number of cycles
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Figure 7: Excess pore water pressure ratio vs number of cycles
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Figure 10: Deviator stress vs mean effective stress
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Figure 11: Mean effective stress vs number of cycles.
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Figure 12: Excess pore water pressure vs axial strain

Post-cyclic monotonic shear stage:
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Figure 13: Deviator stress vs axial strain
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PARTICLE SIZE ANALYSIS

TEST REPORT SN

Project: Waterloo WTP Ground Improvement 3-WW019.11
Location: Waterloo Water Treatment Plant, Oxford Tce, LH
Client: Wellington Water
Contractor: Griffiths Drilling Limited
Sampled by:
Date sampled: 3.9.20
Sampling method: Sonic core drilling
Sample source: BH104 8.5-9.0m
Sample description:  SAND: Report No: 522900/1406
Sample condition: As received Sample No: 2-20/299
Solid density (fines) n/a t/m?> Assumed Client Ref: 3-WW019.11
Water content as rec'd 23.5 % whole
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing | Sieve Size Passing JParticle Size| Passing |/Particle Size] Passing
(mm) (%) (mm) (%) | (mm) (%) (mm) (%) (mm) (%)
375 100 475 90 | 0212 37
265 98 2.36 87 f 0.150 27
19.0 96 1.18 84 f 0.106 22
13.20 95 0.600 77 0.090 20
9.50 93 0425 67 0.075 18
6.70 91 0.300 51 0.063 16
Percent passing finest sieve obtained by difference
Sieve Aperture Size (mm)
£ 25538 = » ecsdzgg
100
E i l
90 | — —H
80 [ S i
g é al
g 70 :
60 F
2 . /
5 50 F
é [
o 40
g g /
§ 30
&-, 20 - /
10 |
0 F
0.001 0.01 0.1 particle Size (mm) 1 10 100
fine | medium coarse fine I medium | coarse fine medium I coarse c;::e
CLAY
SILT SAND GRAVEL
Test Methods (where used) Notes
Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) History: Air dried
Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer) Uncalibrated sieve sizes 0.212, 0.106, 0.090mm
Project / sample details supplied by client
Date Tested: 10-23.11.20 Testing only is covered by IANZ Accreditation
Date Reported: 24.11.20 This report may only be reproduced in full
oc'“m"é‘o
.3 All tests reported hereirs
have been performed i
IA“ uguw;ldur:;xiglrmc %
- o laboratory’s scope of
“»,4{ . accreditation
Date: 24.11.20 MR
PF-LAB-100 (20/03/2018) Page 1 of 1
WSP New Zealand Limited 33 The Esplanade. Petone. 5012 Telephone +64 4 587 0600
WSP Research & Innovation Centre PO Box 30 845, Lower Hutt . 5040 Facsimile +64 4 587 0604

Quality Management Systems Certified to 1SO 9001 New Zealand Web www.wsp.com/en-NZ



PLASTICITY INDEX FOR SOILS

TEST REPORT WS I ¥
Project: Waterloo WTP Ground Improvement 3-WW019.11
Location: Waterloo Water Treatment Plant, Oxford Tce, LH
Client: Wellington Water
Contractor: Griffiths Drilling Limited
Sampled by:
Date sampled: 8.9.20 Report No: 522900/1406
Sampling method: ~ Sonic core drilling Sample No: 2-20/295
Sample condition:  As received Project No: 3-WW019.11
Test Results

OR Sample no: 2-20/295
Sample source: B0

4.5-5.0m
Sample description SILT:
Liquid Limit (LL): 231
Cone Pen. Limit (CPL): -
Plastic Limit (PL): 17 1
Plasticity Index (PI): 62
Natural Water Content (%): 23.6
Whole soll ’
Fraction tested -0.425mm
Number of LL or CPL points 5
Test Methods Notes
Liquid Limit NZS 4402 : 1986, Test 2.2 Altemative 0.01g accuracy balance used. NZS 4402:1986
Plastic Limit NZS 4402 : 1986, Test 2.3 requires the reporting of a range of values.
Plasticity Index NZS 4402 : 1986, Test 2.4 History - natural
Cone Penetration Limit NZS 4402 : 1986, Test 2.5 Project / sample details supplied by client

Testing only is covered by IANZ Accreditation

Date tested : 9.11.20 This report may only be reproduced in full
Date reported : 24.11.20

Fc‘c,ste Dire,
All tests reported herein
have been performed in

o .A“ accordance with the

o laboratory’s scope of
241 1 20 «"";., .\O* accreditation
Y6 Lasot”

PF-LAB-101 (30/05/2013)

WSP New Zealand Limited 33 The Esplanade, Petone 5012 Telephone +64 4 587 0600
WSP Research & Innovation Centre PO Box 30 845, Lower Hutt 5040 Facsimile +64 4 587 0604
Quality Management Systems Certified to ISO 9001 New Zealand Web www.wsp.com/en-NZ



CONSOLIDATED DRAINED DIRECT SHEAR

WS )

TEST REPORT
Project: Waterloo WTP Ground Improvement
Location: Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt
Client: Wellington Water c/o WSP
Source: BH102(3.05-3.5) Depth: 320-3.35 Sample type: Pushtube
Sampled By: _ Date sampled: 30/09/20
Description: Clayey SILT with minor sand
Sample Condition: Undisturbed / As received water content
Comments
Consolidated Drained Test Project No: 3-WWO019.11
ni sple Dimensions.  Diameter=49.68 (mm), Ht=2526 (mm). LabRefNo: HA6768_1_DS
Sheared at a constant rate of strain (;r\m/mxrﬁ; s 01691 . Client Ref:
Test Material Passing 236mm sieve (96) = NA
Initial Sample Properties Consolidated
Sample Normal Water Wet Density Dry Density Void Ratio Deg Saturation | Solid Density Void Ratio
No Stress (kPa) Content (%) \um ) \um (eg) (%) (t/m?) (ef)
1 50 227 1.99 1.62 063 95 0.60
2 100 227 1.99 162 063 95 265 061
3 202 227 1.97 1.60 065 92 Assumed 0.58
Final Sample Properties Maximum Stresses Shear Rate: (Time to Failure (tf)) (mins)
Water Wet Density Dry Density Normal Max Shear Displacement Sample No | Calculated tr [ @ Shr Rate (mm/min)
Content (9%) (t/m’) t/m°) Stress (kPa) | Stress (kPa) (mm) 1 60min @ 01691
226 203 1.66 50 1012 588 2 60min @ 01691
227 202 1.65 100 1311 575 3 60.00 01691
222 205 1.67 202 195.9 527
Shear Strength Parameters @ Max Shear Stress
Consolidated Drained Direct Shear Test Ohi (@) 32 Degrees
Plot - Shear Stress (kPa) vs Normal Stress (kPa) Cohesion (c) 69 kPa
Result at MAXIMUM SHEAR STRESS Correl Coeff 09998 |7
300 ‘
250 :
200
o
s
I
b
150
o
£
"
100 =
50 — 4 —
|
[ [
i
0 |
0 50 100 150 200 250 300

Normal Stress (kPa)

+ Test Points ——Regression Line

Test Method Notes

ASTM D 3080-11 : Direct Shear Test of Soils Under Consolidated Drained Conditions
DD= Dry Density

W/C= Water Contant. OWC=Optimum Water Content

Date Tested :

29/01-04/02/21

CREDS,
e Teo

. [1ARI&
>,
o

>
&

o
A
tasot”

Date : 5/02/2021

LHF 251 (17/20)

wsp 4 Fox Street
Hamilton Laboratory

Quality Management Systems Certified to 1SO 9001

Private Bog 3057

Hamilton, New Zealand

Test results indicated os not
occredited are outside the
scopa of the laboratory’s
occreditation

Page1of 4

Telephone +64 7 856 2870

Website www.wsp.com/nz



CONSOLIDATED DRAINED DIRECT SHEAR y \ \ \ )
TEST REPORT

Project: Waterloo WTP Ground Improvement
Location Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt
Client: Wellington Water c/fo WSP
Source: BH102(3.05-3.5) Depth: 320-3.35 Sample type: Pushtube
Sampled By: _ 30/09/20
Description: Clayey SILT with minor sand
Sample Condition: Undisturbed / As received water content
Comments
Consolidated Drained Test Project No: 3-Ww019.11
Initial Sample Dimensions: ‘Diameter=49.68 (mm), Ht=25.26 (mm). ; SRR Lab Ref No: HA6768_1_DS
Sheared at a constant rate of strain {mm/minl 01691 Client Ref:
Test Material Passing 236mm s ve (96) = : o T\JAW B I
Test Values Sample Properties at test Result at RESIDUAL SHEAR STRESS
Sample Normal Shear Water Content | Wet Density Dry Density
No Stress (kPa) Stress (kPa) at Test (%) {t/m*) (t/m®) Phi' @) K3l Degrees
i 50 97.1 227 1.99 162 Cohesion {c) 68 kPa I
2 100 278 227 199 162 Correl Cosf 09999 | i
3 202 187.8 227 1.97 160 N i

Consolidated Drained Direct Shear Test Result at RESIDUAL SHEAR STRESS
Normal Stress vs Shear Stress Plot

Result at RESIDUAL SHEAR STRESS

300

)
)
n
(o]
(s}

Shear Stress (kPa)
@
o

100

50 ' 1 1 T i

0 | | |
0 50 100 150 200 250 300
Normal Stress (kPa)

+ Test Points — Regression Line

Test Method Notes

ASTM D 3080-11 : Direct Shear Test of Soils Under Consolidated Drained Conditions

Date Tested: 29/01-04/02/21
\ "’cllunro
Test resultsindicoted os not
IA“ occredited are outsida the
2 5 scope of the loberatory’s
% v accreditation

S/l

> e
%
S
*0 (ano®

Date : 5/02/2021
LHF 2511 (1/20)

Page 2of 4

| wsp 4 Fox Street Telephene +64 7 856 2870
| Hamilton Laboratory | Private Bag 3057 | Website www.wsp.com/nz
Quality Management Systemns Certified to 150 9001 : Homilton, New Zealand |

| |



CONSOLIDATED DRAINED DIRECT SHEAR
Stress Path Plot TEST REPORT

\\\I)

Project:
Location:
Client:
Source:
Sampled By:

Description:

Sample Condition:

Waterloo WTP Ground Improvement

Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt

Wellington Water c/o WSP
BH102(3.05-3.5)

Clayey SILT with minor sand

Undisturbed / As recelved water content

Consolidated Drained Test

Depth: 3.20-3.35 Sample type: Pushtube
30/09/20
Project No:  3-WWO19.11
Lab Ref No: HA6768_1_DS
Client Ref:

Consolidated Drained Direct Shear Test Result

Stress Path Plot - Shear Stress (kPa) vs Horizontal Displacement (mm) during shearing

300 T i . . -
¢ =Failure Point at Max Shear Stress Normal Siress (kPa) shown
s g at end of each Line
A = Failure Point at Residual Shear Stress =
250 |
|
| |
‘ |
| ]
200 | t 1 —‘ﬁ"
__Tr'_mﬂ_
™ |
& 202 kPa
g
=
n 150
]
[}
& |
7] - T
| | ‘ | |
‘ | | 100 kPa
100 e e T <‘
’ } 50 kPa
[ }
50
|
| | | |
o]
0O 05 15 2 25 3 38 4 45 5 B85 6 65 7 75 8 85 9 85 W WH N N5y 2

Horizontal Displacerment (mm)

Note: The 'RESIDUAL Shear Stress' is taken at the lowest reading after the PEAK.
Tested using the NON-RECIPROCATING Direct Shear Apparatus.

Test Method Notes
ASTM D 3080-11 : Direct Shear Test of Solls Under Consolidated Drained Conditions

e CRED).
Date Tested : 29/01-04/02/21 G

Date Reported :

LHF 2511 (T/20)

Wsp

Hamilten Laboratory

5/02/2021

Quality Mancaement Svitems Certified to 150 9001

Private Bag 3057

Test results indicated os not
accredited are outside the
a scope of the loboratory’s
'})) N accreditation

Page3of4

4 Fox Street Telephone +64 7 856 2870

Website wavw.wsp.com/nz



CONSOLIDATED DRAINED DIRECT SHEAR
Stress Path Plot TEST REPORT

\\\I)

Project:

Location:
Client:
Source:
Sampled By:

Description:

Sample Condition:

Waterloo WTP Ground Improvement
Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt

Wellington Water c/o WSP

BH102(3.05-3.5) Sample type: Pushtube

Depth: 3.20-3.35
Date sampled: 30/09/20

Clayey SILT with minor sand
Undisturbed / As received water content

Project No: 3-WWQi1s.11
Lab Ref No: HAB6768_1_DS
Client Ref:

Consolidated Drained Direct Shear Test Result
Stress Path Plot - Vertical Deformation (mm) against Horizontal Displacement (mm) during shearing.
0 R SERRRSINN S
3 Normal Stress (kPa)
\ shown at end of each Line
-0.05 |-~ .
01 — ! | - ST i =) S | [
£ -0.15 R } ! ! ! | —
E [
g -
s -0.2
() i
E
o
] \
D.0.25 - — b — —
@ ! ‘ ‘
= | | |
t
]
> 1 ‘ ‘
03 |— t 1 —1 1 1
) o
| | | R |
-0.35 - N t — t —1
1 50.18 kPa
-04 100.09 kPa
-0.45 } ! !
[ 201.78 kPa
|
05
0 1 2 3 4 5 6 7 8 9 10 1 12
Horizontal Displacement (mm)
Note: The 'RESIDUAL Shear Stress' is taken at the lowest reading after the PEAK.
Tested using the NON-RECIPROCATING Direct Shear Apparatus.
Test Method Notes
ASTM D 3080-11 : Direct Shear Test of Soils Under Consolidated Drained Conditions
Date Tested : 29/01-04/02/21 )
Test results indicated os not
IA“ occredited ore outside the
a e scope of the laboratory’s
21207 . % & occreditation
%, A
"o  asot"

L=

LHF 251 (11/20)

wsp

Hamilten Laboratory
Quolity Management Systems Certified to 1SO 9001

Tel:phone +64 7 856 2870

Website www.wsp.cam/nz

4 Fox Street
Private Baqg 3057

Hamilton. New 7ealand |

Page 4 of 4



PLASTICITY INDEX FOR SOILS

TEST REPORT

Project :
Location :
Client :
Contractor :
Sampled by :

Date sampled :

Date received

Sampling method :
Sample condition :

\\\I)

Waterloo WTP Ground Improvement
Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt
Wellington Water c/o WSP

Criffiths Drillin

30/09/2020
25/01/2021
Pushtube
As received

Project No : 3-WWOI19.11
Lab Ref No : HA6768 1 PI
Client Ref No :

Test Results

Sample Lab Ref No:

HAE768 1_PI

Sample Location I1D: BH102

Sample Depth (m) : 3.05-3.5 ‘

Soil Fraction Tested : -425um | \ ] l

Natural Water Content (%) : 227 | \ \ \

Liquid Limit : 26

Plastic Limit: 20 \

Plasticity Index : 6 \ ! ;

Sample Description : HA6768 1 Pl Clayey SILT with minor sand
Test Methods Notes

Water Content
Liquid Limit
Plastic Limit
Plasticity Index

NZS 4402 :1986, Test 2.1
NZS 4402 :1986, Test 2.2
NZS 4402 : 1986, Test 2.3
NZS 4402 :1986, Test 2.4

Soil fraction tested as shown.

Date tested :
Date reported :

LHF 2402 (08/20)

04/02/21
05/02/21

Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
This report may only be reproduced in full

pplied by Client
P.(':(-’REDIrﬁo

Test results indicated as not
accredited are outside the
s scope c_)f the laboratory’s
&, & accreditation

7

Page 1 of 1

i WSP
i Hamilton (Fox St)

Quality Management Systems Certified to ISO 9001

Telephone +64 7 856 2870
Website vwww.wsp.com/nz

4 Fox Street

Private Bag 3057, Waikato Mail Centre, 3240,
Hamilton, New Zealand




TEST REPORT

PARTICLE SIZE ANALYSIS (HYDROMETER METHOD) \ \ \ I )

Project: Waterloo WTP Ground Improvement
Location : Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt
Client : Wellington Water Limite c¢/o WSP
Client/Sample Ref : BH102(3.05-3.5)
Contractor : Griffiths Drilling
Borehole No: BH102 Depth: 3.05-3.5 metres
Sampled by :
Date received : 25/01/21
Sampling method : Pushtube
Sample condition : As received Project No:  3-WWO01911
Sample description : Clayey SILT with minor sand Lab Ref No: HA6768_1_PSD Hydro
Solid Particle Density (t/m?): 265  Assumed Client Ref:
Water Content (as received): 227 %
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing Particle Size Passing Particle Size Passing
{mm) (%6) (mm) (96) (mm) (96) (mm; (96) {mm) (96)
63.0 - 475 == 0.300 100 0.0418 90 0.0067 38
375 - 236 100 0.212 100 0.0310 81 0.0047 32
19.0 - 118 100 0150 100 0.0223 72 0.0035 27
13.2 0600 100 0075 o8 0.0168 62 0.0027 25
95 = 0425 100 0.063 97 0.0127 53 0.0015 7
Note: *--* denotes sieve not used and/or hydrometer analysis not tested 0.0093 45 o T
Sieve Aperture Size (mm)
el
28 2 5B 48 2 B B w938 8 2
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5 30 / 1
£ ‘
a 20 = 1 =
10 A
|
0 | | | |
0.001 0.010 0400  Particle Size (mm) 4 ggg 10.000 100.000
fine medium coarse fine medium coarse fine medium | coarse l"e“/
CLAY coarse
SILT SAND GRAVEL
Test Methods Notes
Particle Size Analysis: NZS 4402:1986: Test 2.8.4 (Washed Grading & Hydrometer Method) pH of suspension : 8.0 (Whatmans Full Range pH Indicator paper)
All information supplied by Client
Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
Date Tested: 04/02/2 This report may only be reproduced in full
Date Reported: 05/02/21 GCREDI 7,
¥ 2
Test results indicated as not
IA“ accredited are outside the
% 5 scope of the laboratory’s
[ & accreditation
/4, '.‘
Grano®™
Date : 05/02/21
PF-LAB-100 (11/07/2020) Page 10of1
I WsP i 4 Fox Street i Telephone +64 7 856 2870

Hamilton (Fox St) i Private Bag 3057, Waikato Mail Centre, 3240, Website www.wsp.com/nz
Quality Management Systems Certified to I1SO 9001 i Hamilton, New Zealand



CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION
Test Report - Result Summary

WSs1)

Project: Waterloo WTP Ground Improvement

Location : Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt

Client : Wellington Water c/o WSP

Sample Location ID: BH102(3.05-3.5) Depth im): 3.35-3.50
Sampled by: Date sampled: 30/09/20

Pushtube
Grey clayey SILT with minor sand. Firm, moist, low plasticity.

Sampling Method:
Sample Description:

Comments: Multistage Test. Project No: 3-WWO0I19.11
Lab Ref No: HAG6768_1_TxI|
Initial Sample properties Client Ref: =
Length (mm) = 120.58
Diameter (mm) - 60.42
Membrane Correction has been applied
Saturation achieved using a minimum Back Pressure of 300 kPa
Specimen Effective INITIAL PROPERTIES Solid FINAL PROPERTIES
Stage Confining Densities (t/m?) Water Particle Densities (t/m”) Water
No Pressure Wet Dry Content Density Wet Dry Content
(kPa) (t/m?) (t/m’) (%) (t/m?) (t/m?) (t/m?) (%)
1 50 20 171 23.0
2 100 2.65
3 200 (assumed) 21 178 18.9
Specimen Effective Deg of Saturation (Sr) Deviator Pore Failure
Stage Confining Void Sr before Sr after Stress Pressure Cumulative Criteria
No Pressure Ratio Consolid. Consolid. 01:02 n Strain at Maximum
(kPa) (e) (96) (%6) (kPa) (kPa) (96) Values
1 50 0.55 100 100 901 20 157 Stress Ratio
2 100 217.0 27 51 Stress Ratio
3 200 340.7 80 295 Stress Ratio
Specimen Effective Coefficient of Volume Coefficient of B at the Due to the use of side filter drains,
Stage Confining Consolidation |Compressibilityl Permeability start of IANZ endorsement does not include the
No Pressure Cv Mv Kk test Cv, Mv and k values reported herein.
(kPa) (mz/year) (mZ/MM (m/s) Mv.Cv & k calculated for the following conditions:-
1 50 0.057 017 30 x10-2 0.98 /D=2, RADIAL+ONE END Drainage
2 100 0.36 019 21 x10M Side Filter Drains Used
3 200 0.063 017 33 x10-12 (L/O= Sample Length/Diameter.)
TOTAL STRESS RESULT EFFECTIVE STRESS RESULT
Intercept d 6.83 (kPa) Intercept d' 219 (kPa)
Beta B 2424 (deg) Beta B 3012 (deg)
Cohesion c 8 (kPa) Cohesion c' 3 (kPa)
Phi ) 27 (deg) Phi @ 35 (deg)
Correl coeff. 0.9883  |(r) Correl cceff. 0.9998 ()
Test Method Notes
Triaxial Test : Consolidated undrained triaxial test : BS EN 1SO 17892-9:2018 Cv and Mv have been roundad to 2 significant figures.
Water Content : NZS4402 : 1986 Test 21 /D= Sample Length/Diameter.

Sampling Is not covered by IANZ Accreditation. Results apply only to sample tested.

22/01-05/02/21

Date tested: This report may only be reproduced in full

All information supplied by Clent

'pcli Dy 7%
Date: 9/02/21 Test results indicated as not
IA“ accredited are outside the
i >_ scope of the laboratory’s
"\‘,\) o accreditation
L7
Yo LN otV

wsp
Hamilton (Fox St)

17 (09/20)

Page1of8

Quality Management Systems Certified to ISO 9001

4 Fox Street

Private Bag 3057, Waikato Mail Centre, 3240,

Hamilton, New Zealand

Telephone +64 7 856 287(
Website www.wsp.com/nz



CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION \ \ \ )
Test Report - Mohr Coulomb Envelope Plot

Project: Waterloo WTP Ground Improvement

Location : Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt

Client: Wellington Water c/o WSP

Sample Location ID: BH102(3.05-3.5) Depth (m): 3.35-3.50

Sampled by: _ Date sampled: 30/09/20

Sampling Method: Pushtube

Sample Description: Grey clayey SILT with minor sand. Firm, moist, low plasticity.

Comments: Multistage Test. Project No: 3-WWO019.11
Lab Ref No: HA6768 1 TxI
Client Ref:

Consolidated Undrained TRIAXIAL COMPRESSION TEST RESULT
Mohr-Coulomb envelope plots - Result at Maximum Strass
Back Pressure Saturated at 300 kPa

|
‘ Total Stress Plot Effective Stress Plot
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‘ [
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0 o L L | i L
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8 € 8 8 S & 8 % 8 8
Normal Stress (kPa) Normal Stress (kPa)
TOTAL STRESS RESULT EFFECTIVE STRESS RESULT
Intercept d 6.83 (kPa) Intercept d' 219 (kPa)
Beta B 24.24 (deg) Beta B 3012 (deg)
Cohesion ¢ 8 (kPa) Cohesion c¢' & (kPa)
Phi @ 27 (deg) Phi 7' 35 (deg)
Correl coeff 0.9883 () Correl coeff. 0.9998 (&)
Test Method 3T Notes
Triaxial Test : Consolidated undrained triaxial test : BS EN 1SO 17892-9:2018 Stage1: Stress Ratio
Water Content : NZ54402 :1986 Test 2.1 Failure Criteria: Stage 2: Stress Ratio
(at Max. Values) Stage 53: Stress Ratio

Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.

Date tested: 22/01-05/02/21 This report may only be reproduced in full
: All information supplied by Client
RED,
WS I,
Date: 9/02/21 Test results indicated as not
IA“ accredited are outside the
- 5 scope of the laboratory’s
L o accreditation
”
VG | apo™
LHF 2517 (08/20) Page 2 of 8
WsPp 4 Fox Street Telephone +64 7 856 2870
Hamilton (Fox St) Private Bag 3057, Waikato Mail Centre, 3240, | Website www.wsp.com/nz

Quality Management Systems Certified to ISO 9001 Hamilton, New Zealand



CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION

Test Report - P vs Q Total Stress Plot

Project:
Location :
Client :

Sample Location ID:

Sampled by:
Sampling Method:

Sample Description:

\\\l)

Waterloo WTP Ground Improvement

Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt
Wellington Water c/o WSP
BH102(3.05-3.5) Depth (m): 3.35-3.50
Date sampled: 30/09/20
Pushtube

Grey clayey SILT with minor sand. Firm, moist, low plasticity.

Comments: Multistage Test. Project No: 3-WWO019.11
Lab Ref No: HA6768_1_Tx|
Client Ref: -
Consolidated Undrained TRIAXIAL COMPRESSION TEST RESULT
P vs Q Total Stress Plot - Back Pressure saturated at 300 kPa
600 ‘
500 —— L ‘
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Mean Principle Stress P (kPa)
¢ Test Points ——Regression Line
TOTAL STRESS RESULT Correl coeff 0.9883 (,")
Intercept d 6.83 (kPa) Cohesion ¢ 8 (kPa)
Beta P 2424 (deg) PR [} 27 (deg)
Test Method Notes
Triaxial Test : Consolidated undrained triaxial test : BS EN 1SO 17892-92018 Stage1: Stress Ratio
Water Content : NZS4402 : 1986 Test 21 Failure Criteria Stage 2: Stress Ratio
(at Max. Values) Stage 3: Stress Ratio

Date tested

LHF 2517 (09/20)

wspP
Hamilton (Fox St)

Quality Management Systems Certified to ISO 9001

22/01-05/02/21

Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
This report may only be reproduced in full

All information supplied by Client

FOCREDI Te,
Date: 9/02/21 Test results indicated as not
lA“ accredited are outside the
= i scope of ﬂ':e laboratory’s
",‘,.) & accreditation

7 £
Yo (Ag >
Las© Page 3 of 8

4 Fox Street Telephone +64 7 856 2870
Private Bag 3057, Waikata Mail Centre, 3240,
Hamilton, New Zealand

Website www.wsp.com/nz



CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION
Test Report - P' vs Q' Effective Stress Plot

\\\l)

Project: Waterloo WTP Ground Improvement

Location : Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt

Client : Wellington Water c/o WSP

Sample Location ID: BH102(3.05-3.5) Depth (m): 3.35-3.50
Sampled by: Date sampled: 30/09/20

Pushtube
Grey clayey SILT with minor sand. Firm, moist, low plasticity.

Sampling Method:
Sample Description:

Comments: Multistage Test. Project No: 3-WWO019.11
Lab Ref No: HA6768_1_TxI
Client Ref: -

Consolidated Undrained TRIAXIAL COMPRESSION TEST RESULT
P'vs Q' Effective Stress Plot - Back Pressure saturated at 300 kPa
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e Test Points ——Regression Line

09998 | (%)
(kPa)
(deg)

EFFECTIVE STRESS RESULT Correl coeff
Intercept d' 219 (kPa)

Beta ' 3012 (deg) Phi

Cohesion c¢' 3
%) 35

Test Method " Notes

Triaxial Test : Consolidated undrained triaxial test: BS EN 1SO 17892-9:2018 Stage 1: Stress Ratio

Water Content : NZS4402 : 1986 Test 21 Failure Criteria:

Stage 2 : Stress Ratio

(at Max. Values) Stage 5: Stress Ratio

Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.

Date tested This report may only be reproduced in full

22/01-05/02/21

All information supplied by Client

V(’Ck EDJp, €
ate: 9/02/21 Test results indicated as not
IA“ accredited are outside the
o " scope of the laboratory’s
l:‘,.) & accreditation
W | ApO®

LHF 2517 (09/20) Page 4 of 8

WSP
Hamilton (Fox St)

Quality Management Systems Certified to I1ISO 9001

4 Fox Street

Private Bag 3057, Waikato Mail Centre, 3240,
Hamilton, New Zealand

Telephone +64 7 856 2870
Website www.wsp.com/nz



CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION
Test Report - PvsQ Stress Path Plot

Project:
Location :
Client :

Waterloo WTP Ground Improvement
Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt

Wellington Water c/o WSP

\\\I)

Sample Location ID: BH102(3.05-3.5) Depth (m): 3.35-3.50
Sampled by: Date sampled: 30/09/20
Sampling Method: Pushtube
Sample Description: Grey clayey SILT with minor sand. Firm, moist, low plasticity.
Comments: Multistage Test. Project No: 3-WwaQ19.1
Lab Ref No: HA6768_1_TxI
Client Ref: -
Consolidated Undrained TRIAXIAL COMPRESSION TEST RESULT
P'vs Q Stress Path (Effective Stress Plot) - Back Pressure saturated at 300 kPa
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100kPa 200kPa o Failure Point

Test Method

Notes

Triaxial Test : Consolidated undrained triaxial test : BS EN ISO 17892-9:2018
Water Content : NZS4402 : 1986 Test 21

Failure Criteria:

(at Max. Values)

Stage 1: Stress Ratio
Stage 2: Stress Ratio
Stage 3: Stress Ratio

Date tested:

LHF 2517 (09/20)
WsP

Hamilton (Fox St)

22/01- 05/0% 21

Quality Management Systemns Certified to 1ISO 9001

Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.

This report may only be reproduced in full

All information supplied by Client

r“ckmlr‘"o

Date: 9/02/21

e
,

4 Fox Street
Private Bag 3057, Waikato Mail Centre, 3240,
Hamilton, New Zealand

I >
a
O

Test results indicated as not

, &
"G | sno®

accredited are outside the
scope of the laboratory’s
accreditation

Page 50f 8

Telephone +64 7 856 2870
Website www.wsp.com/nz



CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION \ \ \ )
Test Report - Strain vs Deviator StressPlot

Project: Waterloo WTP Ground Improvement

Location : Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt

Client : Wellington Water c/o WSP

Sample Location ID: BH102(3.05-3.5 Depth (m): 3.35-3.50

Sampled by: ﬂ Date sampled: 30/09/20

Sampling Method: Pushtube

Sample Description: Grey clayey SILT with minor sand. Firm, moist, low plasticity.

Comments: Multistage Test. Project No: 3-WWO0I19.11

Lab Ref No: HA6768_1_TxI
Client Ref: -

Consolidated Undrained TRIAXIAL COMPRESSION TEST RESULT
Strain vs Deviator Stress Plot - Back Pressure saturated at 300 kPa
600
e 200 kP2
—— 100 kPa
500
| (I 50 kPa
|
|
400 | i : - {
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o 300
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[
100
0 &
0 1 2 3 4 5 6 7 8 9 10
Strain (%)
Test Method Notes
Triaxial Test : Consolidated undrained triaxial test : BS EN 1SO 17892-9:2018
Water Content : NZS4402 : 1986 Test 2.1

Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
Date tested: 22/01-05/02/21 This report may only be reproduced in full
All information supplied by Client
‘,.CC“ED”Q,

date: 9/02/21 Test results indicated as not

IA“ accredited are outside the
A 3 scope of the laboratory’s

&~ accreditation

©

N 0

W, o
G LAsO

LHF 2517 (09/20) Page 6 of 8
wsp 4 Fox Street | Telephone +64 7 856 2870
Hamilton (Fox St) Private Bag 3057, Waikato Mail Centre, 3240, { Website www.wsp.com/nz

Quality Management Systems Certified to ISO 2001 Hamilton, New Zealand




CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION
Test Report - Strain vs Pore Pressure Plot

Project:
Location :
Client :

Sample Location ID:

Sampled by:
Sampling Method:

Sample Description:

Comments:

Waterloo WTP Ground Improvement
Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt

Wellington Water c/o WSP
BH102(3.05-3.5)

Pushtube

Depth (m):
Date sampled:

Grey clayey SILT with minor sand. Firm, moist, low plasticity.

Multistage Test.

\\\I)

3.35-3.50

30/09/20

Project No: 3-WWO019.11
Lab Ref No: HA6768_1_TxI
Client Ref: -

Consolidated Undrained TRIAXIAL COMPRESSION TEST RESULT

Strain vs Pore Pressure Plot - Back Pressure saturated at 300 kPa

Pore Pressure u (kPa)

160 ———————
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— 200 kPa

—— 100 kPa

80
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40

20

Strain (%)

Test Method

Notes

Triaxial Test : Consolidated undrained triaxial test : BS EN ISO 17892-9:2018
Water Content : NZS4402 : 1986 Test 2.1

Date tested:
Date reported:

LHF 2517 (09/20)
WSP
Hamilton {Fox St)

22/01-05/02/21
9/02/21

sampling is not covered by IANZ Accreditation. Results apply only to sample tested.

This report may only be reproduced in full

All information supplied by Client

RED;
© Te,

Date: 9/02/21

@
gty

IA“:
0

Test results indicated as not
accredited are outside the
scope of the laboratory’s
accreditation
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Quality Management Systems Certified to ISO 9001
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Private Bag 3057, Waikato Mail Centre, 3240,
Hamilton. New Zealand
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CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION \ \ \ )
Displacement vs ¥t Plot (Consolidation stage)

Project: Waterloo WTP Ground Improvement
Location : Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt
Client: Wellington Water c/o WSP
Sample Location ID: BH102(3.05-3.5 Depth (m): 3.35-3.50
Sampled by: Date sampled: 30/09/20
Sampling Method: Pushtube
Sample Description: Grey clayey SILT with minor sand. Firm, moist, low plasticity.
Comments: Multistage Test. Project No: 3-WWo019.1
Lab Ref No: HA6768_1_TxI
Client Ref: -
[ = = == = - T |
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Test Method Test Results
Triaxial Test : Consolidated undrained triaxial test : BS EN ISO 17892-9:2018 Confining Pressure (kPa)= 50 kPa 1ookPa | 200kPa
Water Content : NZS4402 : 1986 Test 21 Cv (mPyr)= 0.06 036 [ 0.06
Mv (m?/MN)= 017 1 019 \ 017
k (m/s)= 2.96E-12 21381 | 331E12
Vt= 36.39] ] 14432 34722
too= 1324305 | 208283 1205.617
Date tested : 22/01-05/02/21 Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
Date reported : 9/02/21 . This report may only be reproduced in full
Il information supplied by Client 'ocR‘DIr€°
ate: 9/02/21 Test results indicated as not
l“‘ accredited ore outside the
2% g scope of the laboratory’s
%, & accreditation
%, A
) Yo, apo®"
LHF 2517 (09/20) 3 Page 8 of 8
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PLASTICITY INDEX FOR SOILS \ \ \ )
TEST REPORT

Project : Waterloo Water Treatment Plant - Ground Improvement

Location : Lower Hutt, Wellington

Client : Wellington Water Limited c/o WSP

Contractor : =

Sampled by : WSP

Date sampled : October 2020

Date received : 6/11/2020

Sampling method : Bag Sample

Sample condition : As received Project No : 3-WWO019.11
Lab Ref No : HA6768/1-4_PI

Client Ref No :

Test Results
Sample Lab Ref No: HAG6768 1 PI | HA6768 2 PI| HA6768_3_PI| HAG768 4 Pl
Sample Location ID : BHI01 BH101 BH101 BH101
Sample Depth (m) : 3.0-345(A) | 3.0-345(B) | 3.65-41(A) | 3.65-4.1(B)
Soil Fraction Tested : -425um | -425pum | -425um | -425pm |
Liquid Limit : 29 ' 24 24 26
Plastic Limit : 19 18 18 20
Plasticity Index : 10 6 6 6
Sample Description : HAG768 1 PI Clayey SILT, minor sand
HA6768_2 Pl Clayey SILT, minor sand
HA6768 3 PI Clayey SILT, trace sand
HAG768 4 Pl Clayey SILT, minor sand
Test Methods Notes
Water Content  NZS 4402 :1986, Test 2] Soil fraction tested as shown.
Liquid Limit NZS 4402 :1986, Test 2.2 1. Testing not accredited due to samples being oven dried prior to testing
Plastic Limit NZS 4402 : 1986, Test 23 2. W/C not included in report due to rewetting of samples
Plasticity Index NZS 4402 :1986, Test 2.4

Date tested :  18/01/21
Date reported : 04/02/21 This report may only be reproduced in full
; pplied by Client

Date: 04/02/21

LHF 2402 (08/20) Page 1 of 1
wspP 4 Fox Street i Telephone +64 7 856 2870
Hamilton (Fox St) Private Bag 3057, Waikato Mail Centre, 3240, Website www.wsp.com/nz

Quality Management Systems Certified to ISO 9001 i  Hamilton, New Zealand



PARTICLE SIZE ANALYSIS (HYDROMETER METHOD) \ \ \ I )

TEST REPORT
Project : Waterloo WTP Ground Improvements
Location : Lower Hutt, Wellington
Client : Wellington Water Limited c/o WSP
Client/Sample Ref: 101_3-3.45A
Contractor : -
Borehole No: BH101 Depth: 3.0-3.45 metres
Sampled by : WSP
Date received : 06/11/20
Sampling method : Bag Sample
Sample condition : As received Project No: ~ 3-WWO019.11
Sample description : Clayey SILT with minor sand Lab Ref No: HA6768/1_Hydro
Solid Particle Density (t/m?): 270 Assumed Client Ref:
Water Content (as received): 239 96
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing Particle Size Passing Particle Size Passing
(mm) (96) (mm) (96) {mm) (96) (mm) (96) {(mm) (96)
63.0 - 475 -- 0300 99 0.043] 82 0.0067 37
375 ' 5 ] 2.36 100 0212 99 0.0320 72 0.0048 34
19.0 - 118 100 0150 99 0.0235 62 0.0034 27
132 = 0600 | 100 | oo7s | 95 00172 55 0.0026 24
9.5 - 0425 100 0.063 93 0.0129 48 0.0014 19
Note: *--" denotes sieve not used and/or hydrometer analysis not tested 0.0093 0 Ei 3
Sieve Aperture Size (mm) 1
g EZ8 3R 2 ¥ B wgszs 2 8
100 © o o 0 o O o - o 3 e - © o
Par"‘
90 Ve —
80 ! ‘ i
g | |
2 70 \ o O £ i
é 60 | / s
> | |
g = \ //
& L/
g 40 t
g 1 |
€30 |—o i
o
& 20 |— L - —— ——
10 |—— 7(* ‘ —1 1 4 — - ,
0 ; . -
0.001 0.010 0.100  Particle Size (mm) 4 g9 10.000 100.000
fine I medium ‘ coarse fine J medium coarse fine medium coarse |Very
CLAY coarse
SILT SAND GRAVEL
Test Methods Notes
Particle Size Analysis: NZS 4402:1986: Test 2.8.4 (Washed Grading & Hydrometer Method) pH of suspension : 8.0 (Whatmans Full Range pH Indicator paper)
All information supplied by Client
Re wet sample. Sample cannot be IANZ accredited
Date Tested: 19/01/21 This report may only be reproduced in full
Date Reported: O,
Approved
Designation : Senior Civil Engineering Technician
Date : 04/02/21
PF-LAB-100 (11/07/2020) Page 1of 1
i WSP i 4 Fox Street i Telephone +64 7 856 2870

Hamilton (Fox St) Private Bag 3057, Waikato Mail Centre, 3240, Website www.wsp.com/nz
Quality Management Systems Certified to ISO 9001 i Hamilton, New Zealand



PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)

WS

)

TEST REPORT
Project : Waterloo WTP Ground Improvements
Location : Lower Hutt, Wellington
Client : Wellington Water Limited c/o WSP
Client/Sample Ref : 101_3-3.45B
Contractor : -
Borehole No: BH101 Depth: 3.0-3.45 metres
Sampled by : WSP
Date received : 06/11/20
Sampling method : Bag Sample
Sample condition : As received Project No:  3-WWO019.11
Sample description : Clayey SILT with minor sand Lab Ref No: HA6768/2_Hydro
Solid Particle Density (t/m°): 270 Assumed Client Ref:
Water Content (as received): 19.9 9%
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing Particle Size Passing Particle Size Passing
(mm) (96) (mm) (96) (mm) (96) (mm) (96) (mm) (96)
63.0 475 0300 100 0.0472 78 0.0067 32
375 236 100 0212 100 003% 68 0.0048 28
19.0 ns 100 0150 99 00222 59 0.0034 22
132 0.600 100 0.075 94 0.0172 50 0.0026 2]
95 = 0425 100 0.06% q) 00128 45 00015 16
Note: *--* denotes sieve not used andfor hydrometer analysis not tested 0.0093 8
[ Sieve Aperture Size (mm)
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CLAY
SILT SAND GRAVEL
Test Methods Notes

Particle Size Analysis: NZS 4402:1986: Test 2.8.4 (Washed Grading & Hydrometer Method)

All information supplied by Client

Re wet sample. Sample cannot be IANZ accredited

pH of suspension : 8.0 (Whatmans Full Range pH Indicator paper)

Date Tested: 19/01/21

Date Reported: 04/02/21

This report may only be reproduced in full

Approved

Designation : Senior Civil Engineering Technician

Date : 04/02/21

PF-LAB-100 (11/07/2020) Page 10of 1

I wsp 4 Fox Street Telephone +64 7 856 2870

Hamilton (Fox St)

Quality Management Systems Certified to 1SO 9001 Hamilton, New Zealand

Private Bag 3057, Waikato Mail Centre, 3240,

Website www.wsp.com/nz




PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)

TEST REPORT

Project :

Location :

Client:
Client/Sample Ref :

Contractor :

Waterloo WTP Ground Improvements
Lower Hutt, Wellington

Wellington Water Limited c/o WSP
101_3.65-4.1A

WS

Borehole No: BH101 Depth: 3.65-4.1 metres
Sampled by : WSP
Date received : 06/11/20
Sampling method : Bag Sample
Sample condition : As received Project No:  3-WWO019.11
Sample description : Clayey SILT with trace sand Lab Ref No: HA6768/3_Hydro
Solid Particle Density (t/m?®): 270  Assumed Client Ref:
Water Content (as received): 203 %
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing Particle Size Passing Particle Size Passing
(mm) (96) (mm) (96) (mm) (96) (mm) (96) (mm) (%96)
63.0 | 475 0.300 100 0.0421 80 0.0067 35
375 236 0212 100 00312 7 0.0048 32
19.0 118 ' 0150 100 0.0230 63 0.0033 25
13.2 — 0.600 100 0075 | 95 00169 54 0.0026 22
95 = 0425 100 0.063 92 00128 46 0.0014 17
Note: ".." denotes sieve not used andfor hydrometer analysis not tested 0.0092 40
Sieve Aperture Size (mm)
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Test Methods Notes

Particle Size Analysis: NZS 4402:1986: Test 2.8.4 (Washed Grading & Hydrometer Method)

All information supplied by Client

pH of suspension : 8.0 (Whatmans Full Range pH Indicator paper)

Re wet sample. Sample cannot be IANZ accredited.

Date Tested:

Date Reported:

Approved
Designation :
Date :

PF-LAB-100 (1N/07/2020)

19/01/21 This report may only be reproduced in

04/02/2

Senior Civil Engineering Technician
04/02/21

full
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PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)

TEST REPORT

Project :
Location :
Client :

Client/Sample Ref :

Waterloo WTP Ground Improvements
Lower Hutt, Wellington

Wellington Water Limited c/o WSP
101_3.65-4.1B

W)

Contractor : “
Borehole No: BH101 Depth: 3.65-4.1 metres
Sampled by : WSP
Date received : 06/11/20
Sampling method : Bag Sample
Sample condition : As received Project No:  3-WWO019.11
Sample description : Clayey SILT with minor sand Lab Ref No: HA6768/4_Hydro
Solid Particle Density (t/m>): 270 Assumed Client Ref:
Water Content (as Tested): 226 %
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing Particle Size Passing Particle Size Passing
(rmm) (%6) (mm) {96) (mm) (96) {mm) (96) (mm) (96)
63.0 475 0.300 100 0.0427 83 0.0066 40
375 236 022 | 99 0.0313 75 0.0048 33
19.0 118 ~ —~ | os0 98 0023 66 0.0034 28
132 | oso0 | 100 0.075 93 00167 61 0.0026 24
95 = 0425 100 0.063 90 00125 52 00014 19
Note: "--* denotes sieve not used and/or hydrometer analysis not tested 00092 45
Sieve Aperture Size (mm)
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Test Methods Notes

Particle Size Analysis: NZS 4402:1986: Test 2.8.4 (Washed Grading & Hydrometer Method)

pH of suspension : 8.0 (Whatmans Full Range pH Indicator paper)

All information supplied by Client
Re Wet sample. Sample cannot be IANZ accredited

Date Tested:

Date Reported:

Approved
Designation :
Date:

PF-LAB-100 (11/07/2020)

19/01/21

04/02/21

Senior Civil Engineering Technician
04/02/21

This report may only be reproduced in full

Page 1 of 1
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TEST REPORT \ \ \ )

Project : Waterloo WTP Ground Improvement
Location : Waterloo Water Treatment Plant, Oxford Tce, Lower Hutt
Client : Wellington Water c/o WSP
Contractor : Griffiths Drilling
Sampled by :
Date sampled :
Sampling method : Pushtube
Sample ID : BH102(3.7-4.14) Depth (m): 4.14
Sample description : Clayey SILT with minor sand Project No : 3-WWO0I19.11
Sample condition : As received Lab Ref No : HA6768 SV
Client Ref No :
Test Results
Peak shear strength kPa 81
Remoulded shear strength kPa 24
Test Methods Notes
Shear Strength using a Hand Held Shear Vane, NZ Geotechnical Soc Inc 8/2001
Date tested :  05/02/21 Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
Date reported : 05/02/21 This report may only be reproduced in full
miimEmEy o tion supplied by Client
IANZ Approved Signatory ySCREO T,

Test results indicated as not

esignation: Seni ivil Ena i ici accredited are outside the
Designation enior Civil Engineering Technician i [ AN & 9 frsickipb b it
Date : 05/02/21 \‘,‘,\) & accreditation
l/
Y6 Lapo®
PF-LAB-004 (03/08/2020) Page 1 of 1
i wsp i 4 Fox Street Telephone +64 7 856 2870
Hamilton (Fox St) x Private Bag 3057, Waikato Mail Centre, 3240, Website www.wsp.com/nz

Quality Management Systems Certified to 150 9001 | Hamilton, New Zealand



PARTICLE SIZE ANALYSIS
TEST REPORT

WA

Project: Waterloo WTP Ground Improvement 3-WW019.11
Location: Waterloo Water Treatment Plant, Oxford Tce, LH
Client: Wellington Water

Contractor: Griffiths Drilling Limited

Sampled by:

Date sampled:
Sampling method:
Sample source:

2.10.20
Sonic core drilling
BH101 7.5-8.0m

Sample description:  Sandy SILT: Report No: 522900/1406
Sample condition: As received Sample No: 2-20/294
Solid density (fines) nla tm? Assumed Client Ref: 3-WW019.11
Water content as rec'd 38.0 % whole
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing JParticle Size| Passing |/Particle Size] Passing
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
375 100 475 100 0.150 87
265 100 2.36 100 0.125 84
19.0 100 1.18 100 0.106 82
13.20 100 0.600 99 0.090 77
9.50 100 0.300 96 0.075 71
6.70 100 0212 93 0.063 66
Percent passing finest sieve obtained by difference
Sieve Aperture Size (mm)
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SILT SAND GRAVEL
Test Methods (where used) Notes
Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) History: Air dried
Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer) Uncalibrated sieve sizes 0.212, 0.125, 0.106, 0.090mm
Project / sample details supplied by client
Date Tested: 10-23.11.20 Testing only is covered by IANZ Accreditation
Date Reported: 24.11.20 This report may only be reproduced in full
ocnsolrt.o
.3 All tests reported hereirs
have been performed ir
IANZ Approved Signatory A% cecordance wit the
8 > 5 - - ratory’s s
Designation Technical Office Y Pl el iy
Date: "6 tape®
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PARTICLE SIZE ANALYSIS

TEST REPORT

Project:

Location:

Client:
Contractor:
Sampled by:

Date sampled:
Sampling method:
Sample source:

Waterloo WTP Ground Improvement 3-WW019.11
Waterloo Water Treatment Plant, Oxford Tce, LH
Wellington Water

Griffiths Drilling Limited

8.9.20
Sonic core drilling
BH103 4.5-5.0m

WA

Sample description:  SILT: Report No: 522900/1406
Sample condition: As received Sample No: 2-20/295
Solid density (fines) 270  tm’ Assumed Client Ref: 3-WW019.11
Water content as rec'd 236 % whole
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing JParticle Size| Passing |/Particle Size] Passing
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
375 100 475 95 0.150 90 0.0357 68 0.0045 23
265 100 2.36 92 0.125 89 0.0259 59 0.0017 18
19.0 100 1.18 91 0.106 88 0.0186 52 0.0015 17
13.20 100 0.600 91 0.090 86 0.0139 45
9.50 98 0.300 91 0.075 84 0.0100 38
6.70 96 0212 91 0.063 81 0.0070 31
Percent passing finest sieve obtained by difference
Sieve Aperture Size (mm)
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Test Methods (where used) Notes
Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) History: Air dried

Particle Size Analysis: NZS 4402 1986 Test 2.8 4 (Hydrometer)

Uncalibrated sieve sizes 0.212, 0.125, 0.106, 0.090mm
Project / sample details supplied by client

Date Tested: 10-23.11.20 Testing only is covered by IANZ Accreditation
Date Reported: 24.11.20 This report may only be reproduced in full
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PARTICLE SIZE ANALYSIS
TEST REPORT

WA

Project: Waterloo WTP Ground Improvement 3-WW019.11
Location: Waterloo Water Treatment Plant, Oxford Tce, LH
Client: Wellington Water

Contractor: Griffiths Drilling Limited

Sampled by:

Date sampled:
Sampling method:
Sample source:

8.9.20
Sonic core drilling
BH103 8.6-9.0m

Sample description:  Silty SAND: Report No: 522900/1406
Sample condition: As received Sample No: 2-20/296
Solid density (fines) nla tm? Assumed Client Ref: 3-WW019.11
Water content as rec'd 27.8 % whole
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing JParticle Size| Passing |/Particle Size] Passing
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
375 100 475 100 0.150 78
265 100 2.36 100 0.125 73
19.0 100 1.18 100 0.106 66
13.20 100 0.600 98 0.090 56
9.50 100 0.300 92 0.075 47
6.70 100 0212 86 0.063 41
Percent passing finest sieve obtained by difference
Sieve Aperture Size (mm)
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Test Methods (where used) Notes
Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) History: Air dried
Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer) Uncalibrated sieve sizes 0.212, 0.125, 0.106, 0.090mm
Project / sample details supplied by client
Date Tested: 10-23.11.20 Testing only is covered by IANZ Accreditation
Date Reported: 24.11.20 This report may only be reproduced in full
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PARTICLE SIZE ANALYSIS
TEST REPORT

WA

Project: Waterloo WTP Ground Improvement 3-WW019.11
Location: Waterloo Water Treatment Plant, Oxford Tce, LH
Client: Wellington Water
Contractor: Griffiths Drilling Limited
Sampled by:
Date sampled: 3.9.20
Sampling method: Sonic core drilling
Sample source: BH104 3.5-4.0m
Sample description:  Silty SAND: Report No: 522900/1406
Sample condition: As received Sample No: 2-20/297
Solid density (fines) 270  tm’ Assumed Client Ref: 3-WW019.11
Water content as rec'd 17.8 % whole
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing JParticle Size| Passing |/Particle Size] Passing
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
375 100 475 94 0.212 43 0.0361 19 0.0045 8
265 99 2.36 93 0.150 36 0.0262 16 0.0017 5
19.0 99 1.18 90 0.106 31 0.0189 14 0.0015 5
13.20 97 0.600 81 0.090 28 0.0140 12
9.50 96 0425 67 0.075 26 0.0101 10
6.70 95 0.300 52 0.063 24 0.0071 9
Percent passing finest sieve obtained by difference
Sieve Aperture Size (mm)
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Test Methods (where used) Notes
Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) History: Air dried
Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer) Uncalibrated sieve sizes 0.212, 0.106, 0.090mm
Project / sample details supplied by client
Date Tested: 10-23.11.20 Testing only is covered by IANZ Accreditation
Date Reported: 24.11.20 This report may only be reproduced in full
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PARTICLE SIZE ANALYSIS
TEST REPORT

Project:
Location:
Client:
Contractor:
Sampled by:

Date sampled:
Sampling method:
Sample source:

Waterloo WTP Ground Improvement 3-WW019.11
Waterloo Water Treatment Plant, Oxford Tce, LH
Wellington Water
Griffiths Drilling Limited

3.9.20

Sonic core drilling
BH104 5.5-6.0m

WA

Sample description:  SAND: Report No: 522900/1406
Sample condition: As received Sample No: 2-20/298
Solid density (fines) nla tm? Assumed Client Ref: 3-WW019.11
Water content as rec'd 28.7 % whole
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing JParticle Size| Passing |/Particle Size] Passing
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
375 100 475 89 0.212 22
265 97 2.36 88 0.150 16
19.0 95 118 87 0.106 13
13.20 93 0.600 79 0.090 12
950 91 0.425 60 0.075 1"
6.70 90 0.300 35 0.063 10
Percent passing finest sieve obtained by difference
Sieve Aperture Size (mm)
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Test Methods (where used) Notes
Particle Size Analysis: NZS 4402 1986 Test 2.8.1 (Wet Sieve) History: Air dried
Particle Size Analysis: NZS 4402 1986 Test 2.8.4 (Hydrometer) Uncalibrated sieve sizes 0.212, 0.106, 0.090mm
Project / sample details supplied by client
Date Tested: 10-23.11.20 Testing only is covered by IANZ Accreditation
Date Reported: 24.11.20 This report may only be reproduced in full
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