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Rangitaiki Stopbanks Assessment: Miro Place 1

1 Introduction

During the flood of 11 to 14 July 1998, seepage was observed from the base
of the section of stopbank on the right bank of the Rangitaiki River between
the ends of Nikau Place and Miro Place. Clean rock was placed along the toe
to form a berm about 4m wide during the flood. Following the flood Opus
International Consultants carried out some investigations in this area and
recommended that a pressure relief trench be installed along the mland toe of
the stopbank (Reference 1). This work was not carried out.

The Transpower substation, just upstream from Miro Place, requires flood
protection for events with up to a 300 year return period, in contrast to the 100
year return period design standard for the stopbanks along the river. It was
therefore decided to re-assess the competence of the stopbank from State
Highway 2 upstream to Hydro Road (RB 11200 — 11850). This report
presents the results of the assessment. The section of stopbank between
11850m and the substation has recently been assessed for a 100 year return
period flood and will be re-assessed for the higher level of protection.

This report includes the following information:

the results of insitu investigations,

laboratory grading test results,

the results of seepage analyses for bank full conditions,
the results of stability analyses and

possible remedial measures.

This report is the property of our client, Environment Bay of Plenty and Ice
Geo and Civil. The comments within relate only to the length of stopbank
along the Rangitaiki River right bank from 11200m to 11850m.

2 Site Description

Along this section the stopbank varies in height between about 1.6m and 2.6m
above the ground level on the inland side. The top of the stopbank is 3 to 4m
wide. The river berm is typically 2m or more lower than the natural ground
surface. Over time the river berm, which is up to 100m wide just upstream of
the rail bridge, has been used as a borrow area for stopbank construction and
a dump site (Figure 1). At the upstream end of the study section (11850m)
there is no river berm.

The ground falls away from the stopbank at most of the eight cross sections
assessed (Figure 1). The greatest fall is at Cross Section 6 where there is
900mm fall within 35m of the stopbank. The ground in the resulting low area
was very wet but it is considered that this was due to a leak in a Whakatane
District Council water valve. The valve has recently been repaired and the
ground has dried out.
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Rangitaiki Stopbanks Assessment: Miro Place 3

would have formed a flow path under the stopbank in the flood of 1998. The
extent of this layer corresponds well with the rock toe loading placed during
the flood.

The coarse sand layer in the top of the stopbank was found right along the
study length and to extend to up to 1.6m depth. Its presence may be due to
the need to rapidly lift the stopbanks after the 1986 earthquake.

The natural surface soil away from the yard at the end of Nikau place is
typically a 200 to 300mm thick layer of silt. This is underlain by silty fine to
medium sands and coarse sands and fine lapilli. Some clayey silts were
found at cross sections 5 to 8 away from the bend in the river. Some thin
lenses of peat were also found. There does not appear to be any particular
trend in layers sloping towards or away from the river.

A constant head permeability test was carried out at the HA13 location in
order to gain a reasonable estimate of the in situ permeability of the light silty

fine to medium sand that is present across most of the site. The result of this
test is a permeability of 2 to 2.5 x 10° m/s.

4 Laboratory Test Results

Hydrometer particle grading tests were carried out on six samples of
subsurface soils to enable estimation of permeability using the Hazen formula:

k=0.01d40>

The grading test results are summarised in Table 1.

Table 1: Particle Grading Resulits

Sample Description D1o Dso permeability
(mm) | (mm)

HA2 1.2m yellow brown grey well 0.005 |0.12 2.5x107 mss
graded sand '

HA2A 1.2m | brown grey silty fine sand 0.0075 | 0.10 56x10" m/is

HA6 3.0m | brown grey medium-coarse | 0.01 0.45 1.0x 10® mss
sand

HA9 1.5m brown grey silty fine-medium | 0.018 | 0.19 3.2x10% mss
sand '

HA12 0.8m | brown grey silty fine sand 0.0105 | 0.09 1.1 x10° mss

HA18 1.2m | brown grey silty fine-medium | 0.016 | 0.16 2.6 x10° mss
sand

The estimated permeabilities of the HA12 and HA18 samples are close to that
estimated from the constant head test in the same sand at HA13.
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to piping to allow seepage without the removal of soil particles. The maximum
hydraulic gradient considered acceptable with the light soils in this area is 0.4.

Seepage of only small volumes of water from the ground surface can
significantly reduce the uplift pressures acting on a surface layer with a lower
permeability than those soils underlying it. Seepage from the ground surface
inside the stopbank has been modelled right along the study length except at
the adjacent road. Most of the houses in the area are built on short timber
piles which will allow ground seepage under them. The driveways and paths
are relatively narrow.

5.2 Flood Hydrograph

As the design level for this section of stopbank is a 300 year return period
flood, steady state bank full conditions have been assumed. This is a
conservative approach as it can take many days for high water pressures to
develop inland of a stopbank and it is considered unlikely that water levels will
remain at or close to the top of the stopbank for more than say four days. The
peak of the 100 year return period flood flow hydrograph for the Rangitaiki
River is less than two days long.

5.3 Soil Model

The soil layers found in the in situ investigations were simplified in the models
used for the seepage analyses (Figures 3 to 10). The grading test results
were compared to the field descriptions of the soils to confirm the soll
categories. Below the surface layer of brown silt the layers were divided into
silty fine to medium sand, fine to medium sand, clayey silt and coarse sands
and fine lapilli. The peat lenses were modelled as clayey silt due to their low
permeability.

The stopbank was modelled as layers of coarse sand, and silty fine sand.
The flyash was modelled as a silty fine sand and the coal as a coarse sand.

The horizontal permeability of the silty fine sand stopbank fill was considered
to be twice the vertical permeability due to it being compacted in layers. All
the other soils were considered to have equal horizontal and vertical
permeability.

The permeabilities assumed were conservatively based on the grading test
results for this site, the constant head test and laboratory permeability tests on
samples from other sites along the river. In terms of the assessment of the
heave potential of the upper silt layer it is conservative to assume a
permeability on the low side of that found from the tests on the upper silts and
on the high side for the more permeable sand layers acting as aquifers.

Table 2 summarises the saturated soil permeabilities assumed. Some
sensitivity analyses were carried out to check how sensitive the developed
water pressures were to the assumed permeabilities. It was conservatively
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Stopbank fill materials were found to extend to 4m below the top of the
stopbank inTP2. Clayey silts were found below this. The two hand augers in
the river berm showed silt and silty fine sand overlying a medium sand and
peat. It was assumed that the medium sand layer extends under the
stopbank.

The steady state analysis indicated an acceptable factor of safety against
heave and an acceptable hydraulic exit gradient at the toe. The flow through
the coarse sand at the top of the stopbank was estimated at 0.5m>/day/m
length of stopbank.

It is therefore considered that the only work that is required along this length
of stopbank is to remove the coarse sand and to replace it with a soil of lower
permeability.

5.5 Cross Section 2

Figure 4 shows Cross Section 2 with coal extending right under the stopbank
and a 2m head difference between the top of the stopbank and the inland
ground level. Seepage through the coal layer and the overlying flyash could
result in inland contamination. The investigations showed silts, silty fine sand
and medium sand underlie the coal. Coarse sand and lapilli were found at
between RL1.6 and 1.0 in HA6 and HA7. The presence of the high
permeability rock berm was ignored in the seepage analysis.

Under steady state conditions the flow through the coarse sand in the
stopbank and that through the coal under the stopbank is an estimated
1.8m°>/day/m length of stopbank. There are low hydraulic exit gradients due to
the presence of these high permeability layers.

To avoid the need to excavate and relocate the flyash it is considered a 0.5m
thick clay overlay on the river side of the stopbank is the best remedial option.
This would greatly reduce the water flowing through the coarse sand and coal.
In order to seal off the coal layer the overlay would have to extend at least
30m from the toe of the stopbank. The precise extent of the coal across the
river berm would have to be checked by digging test pits during construction.
The permeability of any proposed overlay material should be tested to ensure
it is below the 5 x10® m/s assumed. If the permeability is higher a greater
thickness of overlay will be required.

A check was made to see if there was any risk of heave of a competent
surface silt layer behind the stopbank with this option. Factors of safety in
excess of 1.2 were found.

5.6 Cross Section 3

The subsurface soil profile at Cross Section 3, shown in Figure 5, was derived
from HAS8, test pits 6 and 7, and Opus boreholes 4 and 5. There is not such
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5.8 Cross Section b

At Cross Section 5 the river berm is much narrower than at the previous four
cross sections and there is a 200mm deep dip at the inland toe of the
stopbank (Figure 7). The soils under the stopbank are similar to those at
Cross Section 4 with coarse sands found at RL 1.9m. Clayey silt was found at
RL2.2 in HA12.

The steady state analysis showed potential problems with high hydraulic exit
gradients and heave at the toe of the stopbank. As a river berm overlay will
not seal the soil layers causing the high uplift pressures an internal overlay is
recommended. It is considered that this overlay should be 600mm thick at the
toe of the stopbank and taper down to 300mm thick 30m from the toe. It
should be formed of a relatively high permeability material. The coarse sand
that should be removed from the top of the stopbank could be used as an
overlay with a topsoil cover.

5.9 Cross Section 6

At Cross Section 6 the river berm has reduced to about 15m width. The
ground falls as low as RL4.4 between the stopbank and Hydro Road. This
gives an effective head difference of 2.8m between the top of the stopbank
and the ground level. Clayey silt layers were found in all three of the hand
augers along this cross section and no coarse sands or lapilli were found
within the depths of the hand augers. The steady state analysis was carried
out assuming these high permeability layers below the depth of the
investigations (RL 1.0). As these soils were found just upstream and
downstream of this cross section their presence is considered a reasonable
assumption.

The seepage analysis showed potential heave problems in the low area near
the road. A sensitivity analysis was carried out varying the depth to the high
permeability layers to see if a deep borehole would be justified to confirm the
soil layers. It was found that even if the high permeability soil was below RL-
4.0 the minimum factor of safety against heave still did not rise above 1.1. The
use of an over-lay in this area by the road is considered impractical. An
analysis was therefore carried out assuming a pressure relief well was
installed in the road verge. This pressure relief should improve the factor of
safety against heave to an acceptable level.

In reality a series of wells along the road verge would be required. itis
suggested that these be placed at 12 to 15m spacings. Great care will be
required in their installation as there is an 11kV cable in the verge, a water
main and other services. Under bank full conditions the estimated flow from
these wells would be in the order of 1.7m*/day/m.

The coarse sand within the stopbank should be removed and replaced with a
fill with lower permeability.
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As there is no river berm at this cross section a stability analysis was carried
out. The assumed soil strength parameters are given in Table 3.

Table 3: Assumed Soil Parameters

soil . effective friction
‘(’:r\'l‘lsn:t“)), cohesion angle
(kPa) (degrees)
stopbank coarse sand fill 14 0 35
stopbank silty sand fill 16 2 33
silt 15.5 5 27
silty fine sand 15 2 33
fine to medium sand 14 0 35
coarse sand 14 0 35
clayey silt 15.5 5 24
rock fill 18 0 45

it was found that the factor of safety against a slope failure which could reach
to the crest of the stopbank under normal river flow condition is only about 1.1.
Under bank full conditions the factor of safety increases to 1.3 as the river
water helps to support the face. Under rapid drawdown conditions the factor
of safety drops below 1.0. ltis therefore considered that a rock berm is
required along the river bank.

If a 5m wide rock berm is placed against the river bank up to RL3.0, under
normal river flow conditions the factor of safety against slope failure should
increase to 1.5. Under rapid drawdown from bank full conditions the factor of
safety drops to about 1.2. This is considered acceptable in these extreme
conditions. The clay seal across the fine sand layer can be placed at the
same time as the rock berm.
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1

BORE HOLE LOG [ore HoLE No: BH 4
ROJECT: RANGITAIKI STOPBANK INVESTIGATIONLOCATION :  Base of Stopbank PROJECT NO: 2-89030.01
L GROUND(m) : CO - ORDINATES : LAB REF NO: 000TC
DATUM (m) :
CORE DESCRIPTION Depth ROCK DEFECTS / COMMENTS
ock or Soll Type , (m) Graphic Joirits, bedding, seams, shear and crush Zones|  Water Shear SPT
olcur, Strength, Structure, Particle Size, Weathering Log Level Strength Values
Lishological Fealures, (bedding, loliation, texture, mineralogy, etc) (Date) (kPa)
Topsoil
0.30 vy
Greyish brown silty fine SAND, pumiceous, medium dense, v
moist, current bedded 0.80 05 F.- %
© Greyish brown SILT, firm, moist, non plastic, current bedded Yy
. 1.20 P> »
; [ % %
Greyish brown silty fine SAND, pumiceous, medium dense, v
. moist to wet, current bedded
! 2,20
Il Greyish brown medium SAND, medium dense, wet,
Jcurrent bedded 2.40 =
| Greyish brown silty fine SAND, medium dense, wet, ~
! current bedded 2.70 X Water Table 2.7m{ _25/11/98
~ .
' o e 30k .7
Light grey g8 fine to medium SAND, pumiceous, loose, LY
g saturated, current bedded, some pumice gravel up to 20mm a35F - |
. diameter P
.l 40fb. A
470 | 45} 2
{Light grey silty fine SAND, pumiceous, very dense, wet 4.80 ,...,'
EOB -( Losing Core) s
5.0 b
i
i 55 |
' 4
6.0 b
1 6.5
1
€
‘ £.75
‘ 5
[=]
i
;
' -9.0 p
|
. -10.0 E
’ 105 }
9
' S11.0
t
' -12.0
z 125 |
' -13.0
}
4135
l -14.0
l -145 p
-15.0 .
Driliing Method: Hollow Stem Auger (100mm {D)
Driller : Penry Drilling Tauranga Office Sampling Method: Continuos Wire Line Split Spoon Sampling
Operator : G Wright 13 McLean Street (750mm long x 75mm diameter)
Started : 25/11/98 PO Box 646
Finished : 25/11/98 Tauranga, New Zealand Checked Date
Ph: +64 7 578 2089 Logged by : M Burt MB 25/11/98
Fax. +64 7 578 2086 Drawn by : M Burt MB 30/11/98
INTERNATIONAL CONSULTANTS



Driller : Perry Drilling
Operator : G Wright
Started : 26/11/98
Finished : 26/11/98

INTERNAYIONAL CONSULTANTS

Drilling Method:
Tauranga Office Sampling Method:
13 McLean Street

PO Box 646

Hollow Stem Auger (100mm

Continuos Wir

D)

e Line Split Spoon Sampling

(750mm long x 75mm diameter)

Tauranga, New Zealand Checked Date
Ph: +64 7 578 2089 Logged by : M Burt MB 26/11/98
Fax: +64 7 578 2086 Drawn by : M Burt MB 30/11/98

| BORE HOLE LOG BORE HOLE NO: BH5
{
PROJECT: RANGITAIKI STOPBANK INVESTIGATIONLOCATION :  Top of Stopbank PROJECT NO: 2-89030.01
RL GROUND(m) : CO - ORDINATES : LAB REF NO: 000TC
; DATUM (m) :
y CORE DESCRIPTION Depth ROCK DEFECTS / COMMENTS
Rock or Soil Type . (m) Graphic Joints, bedding, seams, shear and crush Zones Water Shear SPT
Colour, Strength, Structure, Particle Size, Weathering Log Level Strength Values
L Lithologlcal Features, (bedding, foliation, texture, mineralogy. elc) (Date) (kPa)
Topsoil 0.10
X x
1’4
Light brown sandy SILT, firm, moist, some organics [FILL] 05 *. ¥
. - v
'Y
| aso ||
Light brown silty medium SAND, pumiceous, loose, moist 10| o
{FILL) TE
1.30 o
15F 7
' '
B Light brown silty fine SAND, pumiceous, medium dense, 20fF . -
moist, {FILL} R
o
i 25f."
A .
. . '~ (-'
310 | B
Light brown silty fine SAND, pumiceous, medium dense, ~ PR
§ __moist, some organics and coal gravel [Old Topsoil Layer?] 3.30 a5 o«
{ Greyish brown silty fine SAND, medium dense, moist, <
current bedded =
3.90 [~ .
Greyish brown fine sandy SILT, firm, moist, current bedded 4.00 EEN
.o
-45 } s,
P,
| Greyish brown siity fine SAND, pumiceous, medium dense, '
moist, current bedded, some iron staining 5.0 ';\, "
Becoming more medium grained and loose with depth o,
b r'e N
| s60 | oo
i Black fiberous PEAT, firm, moist 5.80 ~———
' Grey fine SAND, loose to medium dense, wet 5.90 €0 F Water Table 6.0m| 26/11/98
§ 65 F - 7,
l 2o f -
Greyish brown medium to coarse SAND, loose, saturated, E ’
f current bedded g75f- 7
i & ‘
l 8.0 t
' 5 f
I 90 . ¢
] 9.30 55 b
} EOB - (Nil Core Recovery in Running Sands)
l 00 f
l 05 |
I 110 }
; st
* 125 ¢
;
' -14.0
1 -14.5 |
I -15.0
£
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PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)
TEST REPORT

Project :

Location :

Client :
Client/Sample Ref :
Contractor : -

Sample ID: HA 2
Sampled by : M. O'Halloran
Date received : 8/10/07
Sampling method : Small sample bag

Rangitaiki Stopbanks
Miro Place Testing
Ice Geo & Civil Ltd, Papamoa

Depth: 1.20 metres

Sample condition : As received Project No: 2-68229.82

Sample description :  Yellowish brownish grey silty fine-med-coarse SAND|Lab Ref No: 07/229/007

Solid Particle Density (¥m?): 265 Assumed |Client Ref:
Water Content (as received): 225 %
Sieve Analysis Hydrometer Analysis
Sieve Size Passing | Sieve Size Passing & Sieve Size Passing }Particle Size] Passing iParticle Size] Passing
{mm) (%) (mm) (%) (mm) (%) {(mm) (%) {mm) {%)
63.0 - 475 99 0.300 84 0.0526 32 0.0073 11
375 - 2.36 97 0.212 76 0.0377 29 0.0052 10
19.0 - 1.18 96 0.150 67 0.0272 24 0.0037 9
13.2 -- 0.600 93 *0.075 40 0.0194 20 0.0015 8
9.5 100 i 0425 89 i 0.063 35 0.0143 18 -- -
Note: *--" denotes sieve not used and/or hydrometer analysis not tested 0.0103 14
| Sieve Aperture Size (mm) i
28 88888 = 8 & w3g 2 32
100 S o S O 6o © o -~ _:_4 ~ o = - m—r b4 |
\ I: . Con . /J,q—{—é———‘{ : . RN . . i
20 : : i : : : : ; ;
E . RN //I .
P
@ H
£ ' K [ :
> 60 e —r
3 AR R -
g 50 '
= i i N M M ,
% 40 ‘y‘:— ;/"/ ' , . . '
é 30 420 —
o : HN : : .
* 20 i // e s L P
10 F ‘ "P\ ; ﬁ i
o i i N N : : . . N R (
0.001 0.010 0.100 1.000 10.000 100.000 |
Particle Size (mm) |
) " . " ) " Very
CLAY fine —[ medium rcoarse fine I medmll coarse fine ] medium | coarse Loars
SILT SAND GRAVEL
Test Methods Notes
Particie Size Analysis: NZS 4402:1986: Test 2.8.4 (Hydrometer Method)
pH of suspension : 8.0 Whatmans Full Range pH indicator paper

Sampling is not covered by IANZ Accreditation

Date Tested: 10/10/07

This report may only be reproduced in full

All tests reported herein
i have been performed in
accordance with the

(o] @ laboratory's scope of

l accreditation
ew zaniand aceredioed
laboratory

Date Reported: 12/10/07

IANZ Approved Signatory / Zj%
Senior Civil Engineering Technician

12/10/07

Designation :
Date :

csf 2100 (8/02) Page 1 of 1

i Telephone +647 856 2870
¢ Facsimile +64 7 856 2873
i Website www.opus.co.nz

i Opus International Consultants Limited
i Hamilton Laboratory
i Quality Management Systems Certified to 1SO 9001

¢ Fox Street
¢ Private Bag 3057
i Hamilton, New Zealand
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PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)

TEST REPORT
Project : Rangitaiki Stopbanks
Location : Miro Place Testing
Client : Ice Geo & Civil Ltd, Papamoa
Client/Sample Ref : -
Contractor : -
Sample ID: HA 2A Depth: 1.20 metres
Sampled by : M. O'Halloran
Date received : 8/10/07
Sampling method : Small sample bag
Sample condition : As received Project No: 2-68229.82
Sample description : Dk brownish grey silty fine-med SAND. Lab Ref No: 07/229/007
Solid Particle Density (Ym°): 2.65 Assumed Client Ref:
Water Content (as received): 26.0 %
' ‘Sieve Analysis o Hydrometer Analysis
Sieve Size Passing | Sieve Size Passing | Sieve Size Passing |Particle Size| Passing jParticle Size| Passing
(mm) (%) {(mm) (%) (mm) (%) (mm) (%) (mm) (%)
63.0 - 4.75 100 0.300 99 0.0535 35 0.0074 10
375 - L 2.36 100 0.212 a5 0.0387 27 0.0053 8
19.0 - 1.18 100 0.150 85 0.0278 21 0.0038 6
13.2 - i 0.600 100 0.075 45 0.0200 15 0.0015 5
e ~ 0425 99 0.063 37 0.0147 13 - s
Note: ".-" denotes sieve not used andfor hydrometer analysis not tested 0.0104 11

I .
;I Sieve Aperture Size (mm)

—

o v 2> N © w0 (=]
28 23888 = 8 & o332 2 3
o o c © o © o - o < B - - ©©
100 T T T L ' : : T T .
90 VAT : 0
E B4 RE l H
@ i AV O . . . .
8 | i AR : : : :
z ! T 1
5 L Vi . I3 :
@ Il
I g 50 A / : . s
| ] '
! & 40 % ‘541 7 ; :
" z : . .
! 8 a0 E ,//- : '
& X . . . . . . .
20 “ ar " : ' : : T AR
10 o L] ax — : : ; : GRS N i
— eI A IR ;
0 | L L AL-_L Y
0.001 0.010 0.100 1.000 10.000 100.000 i
Particle Size (mm) ,
|
c fine l medium L coarse fine I mediuml coarse fine J medium l coarse LZZZ l
LAY
SILT SAND GRAVEL I

Test Methods Notes

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

pH of suspension : 8.0 Whatmans Full Range pH indicator paper

Date Tested: 10/10/07 Sampling is not covered by IANZ Accreditation
This report may only be reproduced in fuil

Date Reported: 12/10/07 All tests reported herein

' A have been performed in

("—‘ accordance with the
) / (o] @ laboratory's scope of
IANZ Approved Signatory / TN l"'""’""" accreditation
laboratory

Designation : Senior Civil Engineering Technician
Date : 12/10/07

csf 2100 (8/02) Page 1 of 1

i Opus International Consultants Limited i Fox Street i Telephone +64 7 856 2870
! Hamilton Laboratory i Private Bay 3057 i Facsimile +64 7 856 2873
i Quality Management Systems Certified to ISO 9001 ¢ Hamilton, New Zealand i Website www.opus.co.nz
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PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)

TEST REPORT

Project :
Location :
Client :

Client/Sample Ref :

Contractor :
Sample ID:
Sampled by :

Date received :
Sampling method :

Rangitaiki Stopbanks
Miro Place Testing
Ice Geo & Civil Ltd, Papamoa

HA 6

M. O'Halloran
8/10/07

Small sample bag

Depth: 3.00 metres

Sample condition : As received Project No: 2-68229.82
Sample description : Brownish grey silty med-coarse SAND. Lab Ref No: 07/229/007
Solid Particle Density (Ym®): 2,65 Assumed Client Ref:
Water Content (as received): 30.2 %
Sieve Analysis Hydrometer Analysis
Sieve Size Passing | Sieve Size Passing i Sieve Size Passing |Particle Size| Passing iParticle Size| Passing
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
63.0 -- 475 99 0.300 42 0.0537 21 0.0073 8
37.5 - 2.36 98 0.212 34 0.0386 18 0.0052 6
19.0 -~ 1.18 94 0.150 30 0.0274 17 0.0037 5
13.2 100 0.600 76 0.075 26 0.0186 15 0.0015 3
9.5 99 0.425 55 0.063 25 0.0144 13 - --
Note: “--" denotes sieve not used and/or hydrometer analysis not tested 0.0103 10
|| Sieve Aperture Size (mm)
g8 283888 = 8 2° .33 2 g
100 == S O 6o © o - o ~ @ - © o
| QI 0 F DT — T 1 nn: 1 T
% : — e
E : L (R REIIEE
5 8 ) M . H . . ]
5 ™ A
«© i v | . ' ' . ' I ' . H
€ | 2 . : L ; ; : ;
B 5 . ' i
5 s0 | o A :
S 40 ' A : : 5
£ f | i : . |
S 30 : !
o Lot~ 0 . . ' " . . :
* SRV HETI S0 S R TITE S UL A S |
] I 1 : : : : oo
| 1 . ; : s — Ly :
i et TT] : ; : : : o |
0 - !
0.001 0.010 0.100 1.000 10.000 100.000
Particle Size (mm) i
[
: - N N ) N very
CLAY fine T medium coarse fine *[ medium I coarse fine medium Lcoarse oars {
SILT SAND GRAVEL ;
|
Test Methods Notes

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

pH of suspension : 8.0

Whatmans Full Range pH indicator paper

Date Tested:

Date Reported:

10/10/07

12/10/07

<
IANZ Approved Signatory //’—%

Designation
Date :

csf 2100 (8/02)

Sampling is not covered by IANZ Accreditation

This report may only be reproduced in full

0

Senior Civil Engineering Technician
12/10/07

©)

lr-ninl ccredad.
laboratory

All tests reported herein
have been performed in
accordance with the
laboratory's scope of
accreditation

Page 1 of 1

i Opus International Consultants Limited
i Hamilton Laboratory

i Quality Management Systems Certified to 1SO 9001

i Fox Street

i Private Bag 3057
i Hamilton, New Zealand

i Telephone +64 7 856 2870
i Facsimile +64 7 856 2873
i Website www.opus.co.nz




PARTICLE SIZE ANALYSIS (HYDROMETER' METHOD)
TEST REPORT

Project : Rangitaiki Stopbanks
Location : Miro Place Testing
Client : Ice Geo & Civil Ltd, Papamoa
Client/Sample Ref : -
Contractor : -
Sample ID: HA 9 Depth: 1.50 metres
Sampled by : M. O'Halloran
Date received : 8/10/07
Sampling method : Small sample bag
Sample condition : As received Project No: 2-68229.82
Sample description: Brownish grey silty fine-med SAND. Lab Ref No: 07/229/007
Solid Particle Density (¥m?): 2.65 Assumed Client Ref:
Water Content (as received): 168 %
Sieve Analysis 9 ‘Hydrometer Analysis
Sieve Size Passing ! Sieve Size Passing 1} Sieve Size Passing |Particle Size| Passing i Particle Size] Passing
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
63.0 - i 475 100 0.300 81 0.0563 15 0.0076 4
375 -- © 236 100 0.212 67 0.0400 14 0.0054 3
19.0 - i 1.18 99 0.150 46 0.0286 11 0.0038 2
13.2 - 0.600 93 0.075 21 0.0202 11 0.0029 2
9.5 - i 0425 87 0.063 18 0.0149 9 0.0016 2
Note: "__" denotes sieve not used and/or hydrometer analysis not tested 0.0106 6
I
Sieve Aperture Size (mm) “
28 283888 = 8 2 .33 2 ¢ |
100 o O c © o © o s o < o - - : ] o i
90 : : ,
!
= 80 M — :
g ™ AR
€ N . ' .
S 60 e —f : :
B /L : : \
g % K : : ; |
P e / : : :
g 40 ot / — : :
é 30 . — . .
& AL | : : : . .
20 w4t — : : : : :
10 f [ 1] : . : x .
o Lottt .o o b . . . . IR i - -
0.001 0.010 0.100 1.000 10.000 100.000 |
Particle Size (mm) ‘
LAY fine medium coarse fine l medium l coarse fine medium I coarse LZ:\:‘S’ ]‘i
SILT SAND GRAVEL I
Test Methods |Notes

Particle Size Analysis: NZS 4402:1986: Test 2.8.4 (Hydrometer Method)
pH of suspension : 8.0 Whatmans Full Range pH indicator paper

Date Tested: 11/10/07 Sampling is not covered by IANZ Accreditation
This report may only be reproduced in full
Date Reported' 12/10/07 All tests reported herein
) A have been performed in
— o @ accordance with the
Z laboratory's scope of
IANZ Approved Signatory 7~ l""'""'”“" accreditation
. . . . . . - laboratory
Designation : Senior Civil Engineering Technician
Date : 12/10/07
csf 2100 (8/02) Page 1 of 1
i Opus International Consultants Limited ! Fox Street i Telephone +64 7 856 2870
i Hamilton Laboratory i Private Bag 3057 i Facsimile +64 7 856 2873
i Quality Management Systems Certified to ISO 9001 i Hamilton, New Zealand i Website www.opus.co.nz



PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)

TEST REPORT
Project : Rangitaiki Stopbanks
Location : Miro Place Testing
Client : lce Geo & Civil Ltd, Papamoa
Client/Sample Ref : -
Contractor : -
Sample ID: HA 12 Depth: 0.80 metres
Sampled by : M. O'Halloran
Date received : 8/10/07

Sampling method :

Small sample bag

Sample condition : As received Project No: 2-68229.82
Sample description : Dk brownish grey silty fine-mred SAND. Lab Ref No: 07/229/007
Solid Particle Density (Ym®): 2.65 Assumed Client Ref:
Water Content (as received): 27.6 Y%
Sieve Analysis _ Hydrometer Analysis _
Sieve Size Passing i Sieve Size Passing ! Sieve Size Passing [Particle Size| Passing iParticle Sizej Passing
{mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
63.0 - 4.75 100 0.300 98 0.0545 33 0.0075 7
37.5 - 2.36 100 0.212 95 0.0331 27 0.0053 6
19.0 - 1.18 100 0.150 88 0.0282 20 0.0038 5
13.2 - 0.600 99 0.075 52 0.0201 18 0.0028 4
9.5 == i 0.425 99 0.063 43 0.0148 14 0.0016 4
Note: ".-" denotes sieve not used and/or hydrometer analysis not tested 0.0106 10
I
Sieve Aperture Size (mm)
g8 85888 = 8 & .33 2 g
100 ==} S O o O o — o < G - - © @ I
HE - . . . . . . . |
%0 A [/ — — ; |
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g A . : -
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g s b1 : T S
%« 41U A R U L : |
§ 10 UL . . . . . i
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10 \ r,i,_.ﬂ g : ; B T K |
o b : LAl e g ]
0.001 0.010 0.100 1.000 10.000 100.000 !
Particle Size (mm) ‘
|
fine I medium I coarse fine I mediuml coarse fine medium l coarse Lvery '
CLAY oars i
SILT SAND GRAVEL :
Test Methods INotes

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

pH of suspension : 8.0

Whatmans Full Range pH indicator paper

Date Tested: 11/10/07

Date Reported: 12/10/07

Sampling is not covered by IANZ Accreditation

This report may only be reproduced in full

All tests reported herein

A have been performed in
| = ofO iy o
IANZ Approved Signatory 2/\_/\\ l’""""”""' accreditation
Designation : Senior Civil Engineering Technician tahorstery
Date : 12/10/07

csf 2100 (8/02)

Page 1 of 1

i Opus International Consuitants Limited
i Hamilton Laboratory
i Quality Management Systems Certified to 1SO 9001

i Fox Street
i Private Bag 3057
: Hamilton, New Zealand

i Telephone +64 7 856 2870
i Facsimile +64 7 856 2873
i Website www.opus.co.nz




PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)
TEST REPORT

Project : Rangitaiki Stopbanks

Location : Miro Place Testing

Client : lce Geo & Civil Ltd, Papamoa
Client/Sample Ref : -

Contractor : -

Sample I1D: HA 18 Depth: 1.20 metres
Sampled by : M. O'Halloran

Date received : 8/10/07

Sampling method : Small sample bag

Sample condition : As received

Sample description : Dk brownish grey silty fine-med SAND.

Project No: 2-68229.82
Lab Ref No: 07/229/007

Solid Particle Density (Ym>): 265 Assumed Client Ref:
Water Content (as received): 616 %
Sieve Analysis . Hydrometer Analysis
Sieve Size Passing ¢ Sieve Size Passing § Sieve Size Passing |Particle Size| Passing [Particle Size| Passing
(mm) (%) {(mm) (%) (mm) (%) (mm) (%) (mm) (%)
63.0 - 4.75 100 0.300 90 0.0569 18 0.0076 5
37.5 - 2.36 100 0.212 75 0.0405 16 0.0054 3
19.0 - 1.18 100 0.150 55 0.0287 15 0.0038 2
13.2 - 0.600 99 0.075 25 0.0205 " 0.0029 2
9.5 - 0.425 96 0.063 21 0.0150 9 0.0016 2
Note: ".." denotes sieve not used and/or hydrometer analysis not tested 0.0107 5
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3
Test Methods ' - INotes

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

pH of suspension : 8.0

Whatmans Full Range pH indicator paper

Date Tested: 11/10/07 Sampling is not covered by IANZ Accreditation
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™ accordance with the
IANZ Approved Signatory ) %/\ i""‘""" meeivatan !
Designation : Senior Civil Engineering Technician taboracory
Date : 12/10/07

csf 2100 (8/02)

Page 1 of 1

Opus Infernational Consultants Limited
i Hamilton Laboratory
: Quality Management Systems Certified to 1SO 9001

i Fox Street
i Private Bag 3057
i Hamilton, New Zealand

i Telephone +64 7 856 2870
i Facsimile +64 7 856 2873
i Website www.opus.co.nz




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65

