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1 INTRODUCTION

CMW Geosciences (NZ) Ltd (CMW) was engaged by Bay of Plenty Regional Council (BOPRC) to
carry out a geotechnical investigation, assessment and interpretive reporting for six stopbank sites
along the Rangitaiki River and Floodway in Edgecumbe.

These sites were identified by BOPRC as requiring further geotechnical investigation and assessment
as part of an ongoing project to increase the overflow capacity of the Rangitaiki Floodway and to
reduce the risk of failure of the Rangitaiki River stopbanks. This report will be used to establish details
of a forward works programme of stopbank improvements and construction details of capital works.

This report presents the results of our investigation and an assessment of the geotechnical suitability
of the stopbanks to withstand the design flood events. Where required, conceptual geotechnical
remediation options have been provided.

The investigation and associated report have been undertaken in accordance with the CMW Tender
dated 06 May 2016 (ref. TGA2016_0216AA RevO0).

2 SITE DESCRIPTION

2.1 General

The general site is located within the township of Edgecumbe, situated along the Rangitaiki River in
the Bay of Plenty, as shown on Figure 01. The Rangitaiki River has its headwaters in the Ahimanawa
Range, south of State Highway 5 between Taupo and Napier with a total catchment area of
approximately 3,000 km2.

Six stopbanks have been identified by BOPRC for further geotechnical investigation as part of an
ongoing project to increase the overflow capacity of the Rangitaiki Floodway and reduce the risk of
failure of the Rangitaiki River stopbanks. These stopbank locations are presented in Figures 01 to 06
respectively, and are referenced as follows:

Table 1: Stopbank Locations
Name Description Bank Chainage (m)
F1 McLean Road upstream to SH2 Right 5700 - 8800
F2 SH2 upstream to start of stopbank Right 0 - 1450
F3 Upstream of milking shed to start of stopbank Left 0-1700
R1 Reynolds Bend Right 4200 — 4600
R2 Opposite Soldiers Road to Fonterra Right 8950 — 10600
R3 Transpower Substation Right 12300 — 12640

The stopbanks were constructed in the early 1970s using locally available soils with embankment
gradients of approximately 1:3 (V:H).! CMW do not have specific details as to how the original
stopbanks were constructed or the material used. Following slumping and movements of the
stopbanks during the 1987 Edgecumbe earthquake, extensive lengths of the stopbank were repaired
where some of the slopes were steeper than the original 1:3 (V:H) gradient. Recently, the stopbanks
have been subject to minor earthworks due to a change in design flood levels as well as remedial
works following flood events.

1 Ice Geo & Civil (2005) Rangitaiki River Stopbanks — Review of Stability, prepared for Environment Bay of Plenty.

CMW Geosciences (NZ) Ltd 1
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All the stopbanks analysed within this report have grassed slopes. Further details of each specific
stopbank section considered in this report, including stopbank configurations, are summarised below.

Table 2: Stopbank Configurations
Name Stopbank height Upstream (river) slope Stopbank crest width

(m) gradient (V:H) (m)
F1A 2.0 1:35 8.0
F1B 2.1 1:29 6.0
F1C 1.8 1:3.1 4.0
F1D 1.9 1:29 5.2
F1E 2.0 1:3.2 4.0
F2A 2.1 1:4.8 4.8
F2B 1.6 1:43 3.8
F2C 1.2 1:46 3.8
F2D 1.6 1:2.8 3.4
F3A 1.7 1:4.2 4.8
F3B 1.0 1:54 2.6
F3C 1.6 1:3.9 3.6
F3D 1.4 - -
R1A 1.2 1:37 4.5
R1B 1.8 1:25 4.8
R1C 1.8 1:2.2 3.6
R2A 3.6 1:4.0 4.6
R2B 15 1:3.2 3.6
R2C 2.9 1:43 3.8
R2D 15 1:37 3.7
R2E 15 1:3.9 3.6
R3A 4.6 1:3.1 4.8
R3B 4.4 1:3.1 4.0
R3C 3.0 1:23 4.5
R3D 3.0 1:2.3 4.5

2.2 Floodway Stopbank F1 (5700 — 8800)

Floodway stopbank F1 is located from the edge of Awakeri Road (State Highway 2) on the northern
end to McLean Road at its southern end covering a total length of 3100m, as shown on Figure 02.
Reid’s Floodway canal is located to the east of Rangitaiki River and is designed to carry some of the
river flows in peak flood events. The canal is contained by stopbanks, with the F1 stopbank being the
right bank from 5700m chainage to 8800m as specified by the Bay of Plenty Regional Council.

Within this area the stopbank crest width ranged from 8m at the upstream end near Awakeri Road,
narrowing to 4m near McLean Road with an approximate stopbank height of 2m.

Visual inspection by CMW of the incised channel running alongside the F1 stopbank showed that
there were several slumps that had occurred along the upstream (river) banks exposing the soll

stratigraphy.

CMW Geosciences (NZ) Ltd
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2.3 Floodway Stopbank F2 (0 — 1450)

Floodway stopbank F2 is located upstream of Awakeri Road (SH2) and runs for 1450m, as shown on
Figure 03. The chainage along the bank is from Om to 1450m, with a fault line located at the end of
the stopbank that occurred during the 1987 Edgecumbe earthquake, where approximately 1.5m of
ground subsidence was observed.?

The F2 stopbank is the right bank (looking downstream) of the Reid’s Floodway channel and has an
approximate height of 1.6m. It ranges from a width of 4.8m near Awakeri Road, to 3.4m at the
southern end of the stopbank where the embankment height reduces due to more elevated ground
adjacent to the stopbank.

2.4 Floodway Stopbank F3 (0 — 1700)

The F3 floodway stopbank is located opposite the Transpower substation upstream of Edgecumbe,
near McCracken Road as shown on Figure 03. It runs for 1700m from chainage Om to 1700m.

The stopbank is located along the left bank of the Reid’s Floodway channel. It varies in width from
2.6m to 4.8m and has an approximate height of 1.4m. The stopbank is terminated at its southern end
by joining up with Hydro Road fill embankment to the west.

2.5 River Stopbank R1 (4200 — 4600)

The R1 river stopbank is located at Reynold’s Bend downstream of Edgecumbe, to the west of East
Bank Road as shown on Figure 04. It runs for 400m from chainage 4200m to 4600m along the right
bank of the Rangitaiki River.

During the 2004 flood event in Edgecumbe, heavy rain and the upstream Matahina dam release
caused the stopbank at Reynold’s Bend to breach which resulted in extensive flooding and ponding
to the adjacent farmlands. Extensive rebuilding of the stopbank was completed in this area
immediately after the flood.

The R1 stopbank being investigated is approximately 1.6m high and varies in width from 3.6m to
4.8m.
2.6 River Stopbank R2 (8950 — 10600)

The R2 river stopbank is located from 500 East Bank Road to the Fonterra Dairy Factory, as shown
on Figure 05. It runs for 1650m along the right bank of the Rangitaiki River from chainage 8950m to
10600m.

The stopbank ranges in width from 4.6m near the Fonterra Dairy Factory to 3.6m further downstream.
It varies in height from 3.6m to 1.5m, with the average height being approximately 2.2m.

2.7 River Stopbank R3 (12300 — 12640)

The river stopbank R3 is located upstream of Edgecumbe at the Transpower substation along Hydro
Road as shown on Figure 06. It runs for 340m from chainage 12300m to 12640m along the right
bank.

The Transpower substation is a high importance level structure (AS/NZS 1170.0:2002), and supplies
power to the eastern Bay of Plenty.

2 pender, M.J. and Robertson, T.W. (Ed) (1987) Edgecumbe Earthquake: Reconnaissance Report. Bulletin of the New
Zealand National Society for Earthquake Engineering Vol. 20, No. 3, September 1987.
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The R3 stopbank is approximately 4.5m wide with an average height of 3.75m. Additional buttresses
have been placed along the downstream (landward) stopbank toe in recent years to reduce the risk
of heaving and piping within the upper soil layers during flood events. This buttress ranges in width
from 3m to 6m and has an average height of 1.65m, only built to a partial height of the original 3.75m
embankment.

It is known from reviewing various reports completed at the Transpower site that other remedial
options such as toe drains and relief trenches have been implemented but CMW have not been
supplied with any further details pertaining to their design and location. They have therefore not been
included in any analyses completed by CMW.

3 PREVIOUS REPORTS

A number of geotechnical investigation and assessment reports have been completed for the
Rangitaiki River stopbanks and associated Reid Canal Floodway stopbanks over the last 15 years by
various consultancies, with the most relevant to the subject site listed below:

e Stopbank Assessment Rangitaiki River Edgecumbe prepared by Opus International Consultants
Limited, Ref No. 2069, dated June 2000;

e Reid's Canal: Left bank upgrading Geotechnical Assessment prepared by Ice Geo & Civil
Limited, dated October 2009;

e Reid Canal Stopbanks Geotechnical Study prepared by Riley Consultants Limited, dated May
2010;

e Rangitaiki River Stopbank assessment: upstream Langdons (section 15) RB 6700-7100m
prepared by Ice Geo & Civil Limited, dated April 2011;

e Reid's Canal Floodway upgrading Stage 4 (3650-7000m) Geotechnical Assessment prepared
by Ice Geo & Civil Limited, dated May 2013;

e Rangitaiki River Stopbank Assessment: Reynold’s Bend Right Bank 3040-4700m prepared by
Ice Geo & Civil Limited, dated June 2014;

e  Transpower Edgecumbe Substation 33kV Indoor conversion: Assessment of effects on security
of the Rangitaiki River Stopbank prepared by Ice Geo & Civil Limited, dated August 2014.

Previous site investigation data and laboratory results where relevant have been used to develop the
geological models and material parameters for the subject sites. The conclusions and
recommendations from the previous reports that were applicable to the subject sites were reviewed
during the preparation of this document.

4 FIELD INVESTIGATIONS

4.1 Methodology

Site investigations were completed from 20 June 2016 to 19 July 2016 along the six areas of stopbank
as specified by the BOPRC. In order to assess the subsurface soil profile in each region, a
combination of shallow hand auger boreholes and deep machine boreholes were completed based
upon suggestions by BOPRC. To determine the soil properties of each stratigraphic soil layer,
laboratory testing was undertaken on a selection of soil samples obtained from the machine
boreholes.

The latest site investigation data is corroborated with historic geotechnical investigations completed
within nearby areas.

CMW Geosciences (NZ) Ltd 4
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4.2 Boreholes

4.2.1 Hand Auger Boreholes

Hand auger boreholes were completed at all of the stopbank locations, excluding area R1. A total of
24 boreholes were completed to depths of up to 5m below the existing ground surface, with in-situ
shear vane measurements recorded using a hand held shear vane apparatus at regular intervals.
Dynamic Cone Penetrometer (DCP) tests were completed adjacent to all hand auger boreholes to a
depth of 5m or refusal, to provide a strength profile of the soils, typically at and beyond the toe of the
stopbanks.

4.2.2 Machine Boreholes

18 machine boreholes were drilled across the stopbank locations, excluding area R2. Hollow Tube
Coring (HQ) was completed by Drillcore Limited, to depths of up to 16.95 metres below ground level
with Standard Penetration Tests (SPTs) completed at 1.5m increments. Machine boreholes were
typically drilled through the crest of the stopbanks.

The surveyed locations of the hand auger and machine boreholes referred to above are shown on
the geotechnical investigation plans and cross sections. A copy of the field test data together with a
detailed description and depths of the strata encountered is presented in Appendix A.

4.3 Laboratory Particle Size Analysis

Eighteen soil samples were obtained from the machine boreholes in order to complete particle size
analysis on the different soil layers identified. Samples were sent to Opus International Consultants
Limited (Opus) in Hamilton to complete the testing. Fifteen particle size distribution tests were
completed using the wet sieve method for sands and gravels, and three tests were completed using
the hydrometer method for silts and clays.

A copy of the laboratory test results is presented in Appendix B.

4.4 Investigation Summary

A summary of the investigations completed at each stopbank area are presented below.

Table 3: Investigation Summary
Name CMW Investigations Relevant Previous Investigations
No. of hand No. machine No. of lab No. of hand No. machine No. of lab
augers boreholes tests augers boreholes tests
F1 5 5 5 2 2 -
F2 4 4 4 1 - -
F3 4 4 5 8 - -
R1 - 4 3 15 - 5
R2 5 - - - 1 -
R3 6 1 1 11 5 6
CMW Geosciences (NZ) Ltd 5
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5 GROUND MODEL

5.1 Geological Setting

The Rangitaiki Plains lie within the Whakatane Graben at the northern land extent of the Taupo
Volcanic Zone. Prominent north-south fault scarps border the Rangitaiki Plains in the east, west and
south-west®. Soils within this region consist of Holocene alluvial deposits described as “sands silts
and gravels of modern streams” by Healy et al. (1964)*. Sediments from the Rangitaiki River and
Tarawera River have built up the plains, with surface deposits consisting of sands dunes, drained
peat swamps, and floodplains composed of pumiceous and minor greywacke alluvium®. Airfall ash
from the Kaharoa and Tarawera eruptions in 1886 are interbedded with peats and silts in the plains
lowlands.

Subsidence within the Whakatane Graben is occurring at long-term rates of approximately 2 + 1
mm/year® with an associated extension of the graben. The alluvial lowlands surrounding Edgecumbe
were formed in the last 8,000 years and are thus geologically very young and unconsolidated.

5.2 Soil Stratigraphy

The soil stratigraphy in all boreholes consisted of stopbank fill underlain by alluvial deposits. These
alluvial deposits extended to beyond the depth of the 15.5m machine boreholes and comprised silts,
clayey silts, sands, silty sands, gravels and peat.

A summary of the soil stratigraphy is presented in Table 4, with a more detailed description of each
stopbank area presented in Appendix C.

3 Pullar, W.A. (1985) Soils and land use of Rangitaiki Plains, North Island, New Zealand. N.Z. Soil Survey Report 86

4 Healy, J.; Thompson, B.N; Schofield, J.C. (1964) Sheet 5 — Rotorua. Geological Map of New Zealand. 1:250000.
Wellington, New Zealand. Department of Scientific and Industrial Research

5 Pullar, W.A. (1985) Soils and land use of Rangitaiki Plains, North Island, New Zealand. N.Z. Soil Survey Report 86

6 Nairn, I.A. and Beanland, S. (1989) Geological setting of the 1987 Edgecumbe earthquake, New Zealand. New Zealand
Journal of Geology and Geophysics, 32:1, 1-13.

CMW Geosciences (NZ) Ltd 6
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Table 4 — Soil Stratigraphy Summary
Area Stopbank Fill Natural Soil Profile
Thickness (m) | Description Su (kPa) DCP (blows per 100mm) Thickness (m) | Description Su (kPa) SPT N-value
F1 2.6 Silts 30 - 164 2-4 0.2 Buried Topsoll
4.4 Silts 51-104 13-24
23 Clayey silt and Peat lenses 0-5
>6.0 Sand, silty and gravelly Sand 9-50
F2 2.4 Silts and 50 -175 1-6 0.5 Buried Topsaoll
sands 5.8 Silts 93-UTP 6-27
4.8 Clayey silt and Peat lenses 0-7
>5.90 Sands and gravelly sand 5-33
F3 2.2 Silts and 24 - UTP 0-15 0.4 Buried Topsoil
sands 9.6 Sands and gravels 8-12
6.5 Silts, clayey silts and peat lenses 0-21
>4.45 Sands and gravels 7-22
R1 21 Clayey silts 8.4 Clayey silts and silts with peat 0-26
lenses
>8.35 Sands and gravels 16 - 51
R2 2.6 Silts and 140 - UTP 1-20 14 Silts 65 - 189
sands >1.0 Sands
R3 3.75 Silts 66 - 100 1-5 14.5 Interbedded sands, silts and 3-29
clayey silts
>5.5 Gravelly sands and silty sands 11 - 50+
CMW Geosciences (NZ) Ltd 7
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5.3 Design Flood Events

Flood hydrographs for each of the subject sites were provided by BOPRC. These hydrographs were
simplified in order to obtain a representative flood event that could be entered for slope stability and
seepage analysis. Flood levels were taken at 24 hour intervals throughout the duration of the flood
event for all stopbanks, excluding F2. A peak flood measurement for the stopbanks (excluding F2)
was taken at a 12 hour interval on day 7 of the flood event (e.g. Day 7.5). Given that Reid’s Canal is
dry prior to and following a flood event for F2, a six hour time step was used in the analyses during
the peak flows over a four day period. It should be noted that before and after the flood event, the F2
canal is dry. These representative flood hydrographs can be found in Appendix D.

Design flood events are summarised in Table 5 below.

Table 5: Design Flood Events
Stopbank Design Event (as Comments
specified by client)
F1 100 year with allowance | Flood event lasts for a 14 day period.
for climate change
F2 100 year with allowance | Flood event lasts for a 14 day period.
for climate change
F3 100 year with allowance | Flood event lasts for a 14 day period.
for climate change
R1 100 year with allowance | Flood event lasts for a 14 day period. Based on 1998 flood
for climate change event — two peak flows included.
R2 100 year with allowance | Flood event lasts for a 14 day period. Based on 1998 flood
for climate change event — two peak flows included.
R3 300 year with allowance | Flood event lasts for a 14 day period. Based on 1998 flood
for climate change event — two peak flows included. Adjacent to Transpower
Substation, high importance level structure (AS/NZS
1170.0:2002).

6 GEOTECHNICAL ANALYSIS

6.1 Geohazards

The following specific Geohazards at the stopbanks, due to a flood event, are considered relevant
and have been considered in the following section of this report:

e Overtopping: which may occur when the stopbank height is lower than the peak design flood
level;

e Slope stability failure: this may occur under low river levels, high river levels and rapid drawdown
conditions;

e Piping failure: initiation and continuation of seepage and uncontrolled discharge within or
beneath the stopbank due to high hydraulic gradients, in turn leading to piping failure and
progressive instability;

e Uplift and heave: may occur as a result of high water pressures developing in underlying soils.

CMW Geosciences (NZ) Ltd 8
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6.2 Geotechnical Design Parameters

Estimates of hydraulic conductivity were calculated based on field descriptions of soils and laboratory
particle size distributions completed as part of this scope of work along with reviewing previous soll
testing undertaken by other companies.

In order to determine the hydraulic conductivity of each soil sample, six different equations were used
based on patrticle size distribution of the soils. A geostatistical mean value was taken for each soil
sample across the six different equations, in order to determine a representative value. These
representative values were compared to typical accepted values for the same soil type in order to
determine the hydraulic conductivity to be used in analyses.

The range of methods used to complete the calculations is presented in Table 6.

CMW Geosciences (NZ) Ltd 9
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Table 6: Laboratory Testing Summary
Sample | Depth (m) Description Hydraulic conductivity, k (m/s)
Hazen? Bilas? Seelheim?® | Shepherd* | Alyamani & | Beyer® Mean
Sen® Value
F1-002 10.1-10.2 | SAND with some gravel and minor 1.45x103% | 1.57x10° | 1.95x10° | 1.06x10° 3.07x10* 7.5x10 6.9x10
clay/sit
F2-001 11.5-11.8 SILT with some clay - 3.73x10° 4.32x107 1.02x10°® 9.83x108 - 1.13x107
F2-004 7.3-7.5 Clayey/Silty SAND - - 2.01x10° 2.42x10° 4.57x106 - 1.3x10°%
F3-001 1.3-14 Gravelly SAND with minor clay/silt 1.42x103 | 2.43x10* | 2.01x10° | 1.08x10° 3.2x10 1.1x103 8.0x10
F3-002 12.45- SAND with some gravel and minor 1.97x103 | 1.93x10* | 1.08x10° | 6.47x10* 1.17x10* 1.02x10°3 5.6x10
12.65 clay/silt
F3-004 5.8-6.0 Sandy clayey/silty GRAVEL - - 4.97x103 2.28x103 1.13x10°3 - 2.3x10°3
F3-005 2.8-3.0 SAND with minor gravel 2.67x10° | 2.62x10* 1.04x102 6.28x104 7.81x10° 1.38x103 6.05x10*
R1-001 4.95-5.1 SILT with minor clay and sand 2.32x10% | 1.84x10%® | 5.14x107 | 1.18x10° 8.13x10® 1.20x10° 7.94x107
R1-003 2.9-3.0 SILT with some sand and clay 1.16x10° | 1.10x10® | 1.03x10° | 2.09x106 2.08x107 6.0x10°® 7.65x107
R3-001 7.4-75 SAND with some gravel and minor 5.8x10* | 4.66x10° | 1.16x102 | 6.87x10* 2.2x10* 3.0x10* 3.35x10%
clay/silt
NOTE:
1. Hazen, A. (1893): Some physical properties of sand and gravels with special reference to their use in filtration.- Ann. Rep. Mass. State Bd. Health, 24, 541-556, Boston.
2. Bilas, Z. & Kleczkowski, A.S. (1970): Uber den praktischen Gebrauch von einigen empirischen Formeln zur Bestimmung des Durchlassigkeitskoeffizienten k.- Archiwum
Hydrotechniki, 405-417, Warschau. [Polnish], English Summary p. 417.
3. Seelheim, F. (1880): Methode zur Bestimmung der Durchlassigkeit des Bodens.- Zt. anal. Chemie, 19, 387-418. [German]
4. Shepherd, R.G. (1989): Correlations of permeability and grain size.- Ground Water, 27, 633-638.
5. Alyamani & Sen (1993)
6. Beyer, W. (1964): Zur Bestimmung der Wasserdurchlassigkeit von Kiesen und Sanden aus der Kornverteilung.- Wasserwirtschaft — Wassertechnik (WWT), 165-169.
[German]
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Materials found beneath the stopbanks were classified by soil type. Representative effective stress
and total stress parameters were developed for each of the identified geological units based on the
results of the investigation, previous experience with similar materials and a review of previous
investigations and material properties used in analysis.

Hydraulic conductivity values were obtained by reviewing the laboratory results and calculations and
comparing them to typical accepted values.

Design parameters assumed in our geological models are presented in Table 7 below.

Table 7: Geotechnical Design Parameters for Stability and Seepage Assessment’
Soil Type Consistency Unit weight | Cohesion Friction Undrained Hydraulic
y (KN/m3) ¢ (kPa) angle, ¢ shear conductivity
(deqg) strength, k (m/s)
su (kPa)
Silt VSIS 16 0 24 10to 25
: F/St 17 2 26 50 to 75 1x107
\/St/H 18 5 28 150
. VL/L 16 0 28 -
Silty Sand MD 17 0 32 - 2.5x10°
D/VD 18 0 36 - 0.5 x 106
. VL/L 16 0 28 -
Fine Sand MD 17 0 32 : 5 x 10
D/VD 18 0 36 - 1x10°
. VL/L 16 0 28 - 5x10*
Medium to MD 17 0 3 .
coarse Sand D/VD 18 0 36 - 1x104
G I VL/L 16 0 28 -
ravelly MD 17 0 32 - 2.5 x 10
Sand D/VD 18 0 36 - 0.5x 10"
G | VL/L 16 0 28 -
rave MD 17 0 32 - 5x10°
D/VD 18 0 36 - 1x10°3
Cl Silt VSIS 16 0 26 10 to 25
ayey Sl F/St 17 2 27 50 to 75 1x10°®
VSt/H 18 5 30 150
Peat S 14 2 18 10 5x 108
Stopbank Fill 18 0 30 75 2x10°
NOTE:
—  Assumed ky/k, for clay/silt = 2
—  Assumed ky/k, for sand/gravel = 1
—  kfor VL/L and MD materials in sands/gravels is 5 times that of D/VD

6.3 Overtopping

Overtopping may occur when the stopbank height is lower than the peak design flood level. Stopbank
heights within the river stopbank areas, R1 to R3 were sufficiently high enough to contain the design
flood event. Within the floodway stopbank areas, F1 to F3, overtopping occurs in several places and
design and peak flood RL levels are summarised in Table 8 below.

7 Terzaghi, K and Peck, R.B. (1964) Soil Mechanics in Engineering Practice
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Table 8: Overtopping and Stopbank Design Summary
Stopbank Existing crest level Peak flood level Additional overlay New crest level
Cross RL (m) RL (m) required (mm) used in analysis
Section RL (m)
F1A 3.83 3.93 100 4.1
F1B 3.78 3.85 70 4.1
F1C 3.76 3.79 30 4.1
F1D 3.49 3.73 240 4.1
F1E 3.41 3.66 250 4.1
F2A 4.33 4.24 - 4.4
F2B 4.29 4.33 40 4.4
F2C 4.02 4.38 360 4.4
F2D 4.43 4.38 - -
F3A 3.97 4.32 350 4.5
F3B 3.89 4.37 480 4.5
F3C 4.23 4.41 180 4.5
F3D - 4.41 - -

From the table above it can be seen that the additional overlay required along the stopbank varies for
each cross section. For simplicity in modelling, the minimum RL required for the maximum peak flood
level was assumed along the entire length of each stopbank area, which also provides for some
freeboard to the peak flood event.

The analyses were undertaken on the assumption that stiff to very stiff silts would be used as the
overlay fill material with slope gradients maintained at 1:3 (V:H) for consistency and in order to match
the original fill batter gradients.

6.4 Seepage Analysis

6.4.1 General

Seepage analyses were undertaken in order to identify potential failure mechanisms and, where
required, remedial options. It was completed using the numerical analysis software SLIDE Version
6.0 under transient and steady-state groundwater conditions. The SLIDE program is two-dimensional
only so cannot accurately show three-dimensional effects.

6.4.2 Methodology

During seepage analysis, transient groundwater conditions were obtained from the flood hydrographs
provided by BOPRC for each area of the stopbanks (Appendix D). Representative peak values were
chosen for each stopbank cross section in order to model the 14 day flood event within SLIDE. Steady
state conditions were entered based on observed groundwater levels and river levels during the field
investigations.

It should be noted that seepage results should be considered representative only as the variable
nature of material properties often results in hydraulic conductivity differences of several orders of
magnitude.

Due to the alluvial deposition and significant horizontal stratification of the soil layers, internal erosion
is most likely to occur within the foundation soils. Continuity of the layers and particle size distribution
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determines whether piping can occur, which will affect the stopbanks stability. Piping is most likely to
occur in soils with high fines content, typically silts and sandy silts or fine sands. In order for a pipe to
form the following four conditions must exist®:

e There must be a seepage flow path and source of water;
o Erodible material must be within the seepage path and able to be carried by the flow of water;
e There must be an open and unfiltered exit from which the material may escape;

e The material being piped, or above the pipe, must have some cohesion in order support an open
channel.

Internal erosion not only increases the risk of settlement of the stopbank and stopbank failure, but
also introduces the risk of heave or uplift as higher pore pressures develop within the subsoils.

6.4.3 Analyses Results
General

Seepage analysis results indicate that the flood event duration is not long enough to generate
significant pore pressures or steady state groundwater conditions within the embankment, however
seepage through the foundation is indicative of potential piping and heave issues.

A summary of seepage issues, where applicable, is presented in Table 9. Outputs where hydraulic
gradients do not progress significantly beneath the stopbank and dissipate by the end of the flood
event are not presented. The minimum factor of safety required against heave is at least 3.0 but
preferably 5.0°. For heave to occur the gradient of the flownet must approach unity, therefore this
corresponds to a maximum hydraulic gradient of 0.3 within the soil layers. This hydraulic gradient of
0.3 was also used as the critical hydraulic gradient for piping to initiate and progress as heave is
directly linked to piping.

Other methods of determining the likelihood of piping developing are probability based only, and have
been used as an additional analyses method. Results for each stopbank are discussed below and
take into consideration the hydraulic gradients of the soils, along with the susceptibility to piping of
the soil materials present.

Table 9: Seepage Analyses Results Summary

Stopbank Cross Seepage issue Maximum Hydraulic Factor of Safety

Section Gradient
F3A Piping and heave 5.10 0.20
F3B Piping and heave 4.80 0.21
F3D Piping 4.40 0.23
R1A Surface water and heave - -
R1B Heave (inland) - -
R1C Heave (inland) - -
R2B Piping 1.33 0.75
R2C Piping 6.00 0.17
R2D Piping 3.20 0.31
R2E Piping 5.50 0.18
R3B Piping 16.15 0.06

8 Fell, R.; McGregor, P.; Stapledon, D.; Bell, G. (2015) Geotechnical Engineering of Dams. CRC Press.
9 Fell, R.; McGregor, P.; Stapledon, D.; Bell, G. (2015) Geotechnical Engineering of Dams. CRC Press.
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F1 Stopbank

Beneath the F1 stopbank fill embankments, transient groundwater analyses show high hydraulic
gradients within the organic silt lens, however the high hydraulic gradients were predominantly found
at the upstream toe of the stopbank and dissipated rapidly. As the high hydraulic gradients did not
progress and the flood event duration is sufficiently short, no significant pore pressures developed.
The type of material (organic silt) is not considered to be at risk of piping, and seepage was therefore
not considered to be an issue within the F1 region.

F2 Stopbank

The foundation soils beneath the F2 stopbank are not considered to be at risk of piping. Within the
first few metres below ground level, organic silts, peat and very stiff to hard silts are present. None of
these soils are considered to be susceptible to piping and hydraulic gradients within the soils are low
due to their low permeability. The organic silt and peat layers do however pose a risk of minor
settlement to the stopbank due to their compressible nature.

F3 Stopbank

Underlying the stopbank fill and buried topsoil along the F3 stopbank is a thin layer of fine to medium
grained sands, with stiff silts or coarse gravels below. This material is susceptible to piping and
erosion as seepage occurs. SLIDE outputs (Appendix E) show that high hydraulic gradients occur
within this sand layer and the water table rises to the surface on the landward side of the stopbank
resulting in heave and surface water ponding. Hydraulic exit gradients of up to 5.1 were observed. It
should be noted that the stability of the stopbank is directly affected by this potential seepage and
uncontrolled discharge. Therefore, by controlling the seepage and its discharge, the stability will be
greatly improved.

R1 Stopbank

Seepage analysis showed that the soils within the stopbank fill within R1 are predominantly stiff silts
and clayey silts, which have low hydraulic conductivities. The foundation soils directly beneath the
ground surface and stopbank consist of soft to stiff silts and clayey silts, underlain by peat and very
stiff to hard silts to depths of up to 7.0m below ground level. These soils have low permeability’s and
are not considered to be at risk of piping. SLIDE outputs did not show any significant hydraulic
gradients developing within the layers, and therefore the risk of piping is considered to be low.

At cross section R1A, the ground level falls into the neighbouring paddock where it could be seen
that during the flood event, the groundwater level reached the ground surface at approximately 120m
from the stopbank. There is an open drain located approximately 180m from the stopbank which is
assumed to carry any run-off and seepage flows that occur during the flood event. There is also the
potential for heave to develop inland on cross sections R1B and R1C. The water table begins to reach
the surface approximately 130m from the stopbanks with positive pore pressures occurring near the
ground surface.

R2 Stopbank

Seepage outputs within R2 showed that there is a risk of piping due to the sand layers found directly
underneath the stopbank (as shown in Appendix E). High hydraulic gradients are observed in the
sand layers although none progress far enough beneath the stopbank to reach a free exit point. Piping
is therefore initiated during the flood event and it has the potential to progress over time. Cross section
R2E in particular is of concern as there is a thin layer of fine to medium sand bound by stiff silts which
is particularly susceptible to seepage and piping.

R3 Stopbank

Seepage beneath the stopbanks in R3 was found to be critical at cross section R3B. This was due to
a thin layer of fine to medium sand being present directly beneath the stopbank fill, which is bound
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by stiff silts above and below. High hydraulic gradients (up to 16.15) can be found within this high
permeability layer and progress underneath the stopbank during the 14 day flood event. Overlays
have previously been placed along the R3 stopbank to control heave, but a solution to the piping
erosion issue has not been implemented to CMWs knowledge.

Seepage was nhot considered to be critical at the other cross section locations within R3, however this
was based on the ground models developed which showed sands and gravelly sands at the surface.

6.4.4 Sensitivity Analysis

A sensitivity analysis was undertaken on the stopbank materials in order to determine the critical
hydraulic conductivity that resulted in seepage through the stopbank. The sensitivity analysis was
undertaken on certain cross sections only that involved either high water levels or narrow stopbanks.
The results are summarised in Table 10 below.

Table 10: Sensitivity Analysis on Stopbank Materials

Stopbank cross Stopbank Assumed hydraulic Hydraulic conductivity resulting
section Material conductivity (m/s) in seepage (m/s)

R2A Silty SAND 2x10°¢ 1x10°%

R2B SANDS/SILTS 2x10°¢ 1x10*

F2A SILTS/SANDS 2x10° 1x10*

F2B SILTS 2x10° 5x10*%

F3C Sandy SILTS 5x10°¢ >1x103

A conductivity of 5 x 10 relates to very loose to medium dense medium to coarse sand (based on
the assumed geotechnical parameters) and a conductivity of 5 x 10-3 relates to very loose to medium
dense gravel. Throughout the analysis a homogenous stopbank material has been assumed based
on what soils were predominantly encountered in order to simplify the model. In reality it was made
up of numerous layers of sands, silts and clayey silts, so there could possibly be materials with higher
conductivities which would create a flow path for the water through the stopbank.

From the sensitivity analysis it can be determined that the stopbank materials would need to be made
up of medium to coarse sands or gravels in order for seepage through the stopbank to be an issue.
Although these materials are found at numerous stopbank locations, they are all interbedded with
silts, sandy silts or clayey silts. The overall risk of seepage becoming an issue during the design flood
events through the stopbanks is therefore considered to be low.

6.5 Stability Analyses

Slope stability analyses were undertaken in conjunction with the seepage analyses using the GLE
Morgenstern-Price method of slices in SLIDE version 6.0. Sections through the stopbanks at each
site were analysed under a range of conditions as presented in Table 11. Selected stability printouts
are attached alongside seepage outputs in Appendix E.
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Table 11: Slope Stability Analysis Cases

Slope Stability Case

Required FoS?

Prevailing Case (Low water level) 15
Elevated pore water pressure (ru) conditions (peak flood and groundwater levels) 1.2
Rapid drawdown 1.2

Where the design flood event exceeded the stopbank level, a soil overlay was placed to the required
height for modelling purposes. Table 12 below shows a summary of stopbank stability results for each
cross section. The lowest factor of safety encountered during the steady-state and transient analysis
is presented for both stopbank faces. It should be noted that shallow failures across the stopbank
face have been ignored for analysis purposes and only global failure surfaces affecting the stability
of the entire stopbanks have been presented. All of the stopbank areas have the river or floodway
canal located on the left bank, except for stopbank F3 which has the floodway canal on the right bank.

Table 12: Stopbank Stability Results
Stopbank Cross Slope Stability (lowest FoS)
Section

Left Critical Failure Right Critical Failure

side Mechanism side Mechanism
F1A 1.58 Rapid drawdown 2.09 All conditions
F1B 1.72 Rapid drawdown 2.11 All conditions
F1C 1.74 Rapid drawdown 2.68 All conditions
F1D 1.59 Rapid drawdown 2.48 All conditions
F1E 1.26 Rapid drawdown 1.96 All conditions
F2A 1.91 Rapid drawdown 1.97 All conditions
F2B 2.20 Rapid drawdown 241 All conditions
F2C 2.39 Rapid drawdown 2.63 All conditions
F2D 1.97 Rapid drawdown - N/A
F3A 1.61 Elevated water level 1.47 Low water level
F3B 1.15 Elevated water level and 1.77 Rapid drawdown

rapid drawdown

F3C 2.83 All conditions 2.15 Low water level
F3D - N/A 2.74 All conditions
R1A 3.45 Low water level 2.27 All conditions
R1B 2.02 Low water level 2.07 All conditions
R1C 2.25 Low water level 2.53 All conditions
R2A 1.98 Low water level 1.63 All conditions
R2B 1.85 Low water level 1.93 All conditions
R2C 2.11 Low water level 1.80 All conditions
R2D 2.12 Low water level 1.65 All conditions
R2E 1.61 Low water level 1.56 All conditions
R3A 1.57 Low water level 1.28 All conditions

10 New Zealand Dam Safety Guidelines, 2015 — NZSOLD
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R3B 1.33 Low water level and rapid 1.22 All conditions
drawdown

R3C 1.26 Low water level and rapid 1.39 All conditions
drawdown

R3D 1.30 Low water level 1.28 All conditions

F1 Stopbank

Slope stability within the F1 stopbank showed that at all the cross sections sufficient factors of safety
were obtained for both stopbank faces. The lowest factor of safety (FoS = 1.26) occurred on day 10
of the flood event on the left stopbank face during rapid drawdown at stopbank cross section F1E. As
the lowest factor of safety for the rapid drawdown scenario is 1.2, the observed 1.26 factor is sufficient.
Shallow surface slips were observed along the left stopbank face near Reid’s Canal, however these
did not affect the stopbanks stability. Over a significant amount of time however, these shallow slips
may progress to a point where the stopbank is eroded and stability could become an issue.

F2 Stopbank

Sufficient factors of safety for stability were achieved at all cross sections along the F2 stopbank for
the three scenarios shown in Table 11. The factors of safety across the stopbanks for slope stability
were all greater than 1.9, well above the required factors of safety.

F3 Stopbank

Slope stability was an issue at cross sections F3A and F3B. At cross section F3A, a factor of safety
of 1.47 was achieved on the canal side of the bank (right side) during the first three days of the flood
event when low river levels were present. A minimum factor of safety of 1.5 is required for the low
river level scenario, and therefore this case is only just unacceptable.

For cross section F3B on the landward side, a factor of safety of 1.15 is achieved through the stopbank
crest with numerous shallower failures occurring near the toe of the slope on days 8 and 9 of the flood
event. Some of these shallow failures impede into the embankment fill and will cause stability issues.
The requisite factor of safety for peak flood levels and rapid drawdown is 1.2, and therefore cross
section F3B does not meet these requirements.

R1 Stopbank

Minimum factors of safety for slope stability on both faces of the stopbank along R1 were above 2.0,
significantly higher than the requisite factors of safety presented in Table 11. Shallow failures were
observed on the berm located on the river side of cross section R1A, however they were do not affect
the overall stability of the stopbank and are therefore not presented.

R2 Stopbank

Sufficient factors of safety for stability were achieved at all cross sections along the R2 stopbank for
the three scenarios shown in Table 11. The lowest factor of safety across length of the stopbank was
1.56 which occurred during drawdown, therefore significantly greater than the required factor of
safety.

R3 Stopbank

Shallow surface failures are observed in cross sections R3B, R3C and R3D on the river face of the
stopbank with a minimum factor of safety of 1.26 observed. As these surface failures are present in
the initial stages of the flood event where there are low river levels, they do not meet the requisite 1.5
factor of safety. As all of the slip circles are shallow, they do not affect the overall stability of the
stopbank. However, over time these slips could erode the stopbank face which could later result in
stability issues.
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The landward side of the stopbank also showed shallow failures above the stopbank overlay, with the
lowest factor of safety of 1.22 shown on cross section R3B. These failures were very shallow along
the surface and are not considered to be significant to the overall stability of the stopbank.

7 REMEDIAL OPTIONS

7.1 General

A number of different remedial options were considered for the stopbanks with the most applicable
and viable options summarised below. Please note that further engineering design is required for the
suggested options.

7.2 Soil Overlay

A number of the stopbanks will be overtopped during the design flood event (refer Table 8), which
has a very high potential to cause accelerated erosion and ultimate collapse of the stopbanks.

Soil overlays will therefore be required in those areas and must incorporate adequate freeboard,
which have been applied in the above analyses.

Soil overlays must be keyed into the existing stopbanks by stripping all vegetation and topsaoil,
benching and proof compacting the exposed surface prior to placing the overlay fill. As previously
stated, stiff to very stiff silts were assumed to be used as the overlay fill material with 1:3 (V:H)
gradients, however this would need to be considered by Council and the consultant during the design
of the overlays. If BOPRC adopt a soil overlay, it will be up to the Council or the design consultant to
determine freeboard allowances.

7.3 Fill Buttress

An option to improve the stopbank stability is to increase the cross sectional area of the embankment.
By applying a buttress to the landward side of the stopbank, a flatter slope gradient is achieved which
improves the overall stability of the structure. Applying a buttress also results in longer flow path
distances being generated which helps to prevent seepage. The additional pressure that will be
applied to the soil due to the increased weight of the slope once fill is placed will also help to control
issues relating to heave or uplift.

This option requires additional land on the landward side in order to extend the cross sectional area,
which is up to the BOPRC to consider if applying this option.

This option would be considered applicable to the F3 stopbank on the downstream face of the
stopbank. In particular, cross section F3B showed significant instability issues associated with heave
and uplift resulting from high flow rates through the soils. A fill buttress was applied to F3B, with a
crest width of 2.5m and gradient of 1:3 (V:H), and stability analysis was undertaken using SLIDE. The
minimum factor of safety achieved was 1.21 during day 9 (rapid drawdown), therefore meeting the
requisite factor of safety outlined in Table 10. It should be noted that this fill buttress will not address
piping and seepage issues occurring in the foundation soils in F3B, as the groundwater still reaches
the surface at the downstream buttress toe.

7.4 Seepage Cut-off

In order to prevent seepage through or under the stopbank, a potential option is to excavate and
replace the core of the embankment with a low permeability soil such as a clay. When the core is
excavated and replaced, the soils must be properly placed and compacted with the low permeability
soil. Safe self-supporting cut or fill batters should be formed to no steeper than 1(V):2.5(H) unless
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supported to full height by engineer designed retaining walls. All formed batters should be topsoiled
and grassed immediately following construction to reduce the effects of surficial scour.

The source and/or type of material used for Engineer Certified Fill will dictate the type of quality control
testing undertaken. The source of any imported fill should be discussed with and approved by the
project geotechnical engineer to verify its appropriateness and quality control testing requirements.

Any spoil associated with earthworks should be removed from site. Under no circumstances should
it be tipped directly over or beyond any crest of slopes due to slope stability considerations.

The cut-off needs to extend below the seepage flow path and end within a lower permeability layer.
The cut-off key is required to have a minimum width of 5m.** The areas of stopbank where this option
is applicable and typical depths required are detailed below in Table 13.

The cut-off also prevents the progression of piping as there is no longer a free exit available or a
continuous flow path. By preventing seepage flows and the initiation and progression of piping, heave
is also no longer an issue.

Table 13: Seepage Cut-off Locations and Details

Stopbank Maximum depth required (m) | Comments
E3 >4.0 Must extend beyond the layer of fine sands found beneath
the stopbank. Ranges in depth (from stopbank crest) from
2.8mto 4.0m.
R2 >5.0 Further deep investigations required in order to confirm soil

stratigraphy beneath stopbank. Results indicative only.
Ranges in depth from 2.6m to possibly greater than 5.0m.

R3 >3.0 Further deep investigation required across crest of
stopbank in order to confirm soil stratigraphy beneath
stopbank.

As the cut-off key is required to be at least 5m wide, and the core must be excavated in a series of
benches, it will most likely require the total removal and reconstruction of the stopbank in the three
locations mentioned above. This will need to be confirmed during design if Council decide to
implement this option.

7.5 Filter trench

Another option to control piping erosion and heave is to excavate a downstream toe partially into the
base of the embankment on the landward side. This drainage trench would need to be designed as
a filter to allow water to flow in and through but with fine sands and silts being filtered out. The trench
would be excavated into and parallel to the downstream (landward) toe of the stopbank to intercept
groundwater seepage and provide a controlled outlet thereby mitigating the piping erosion issue.

Heave occurs when a thin impervious material overlays a high permeability layer resulting in uplift of
the surface soils. The drainage trench would need to penetrate through the impervious surface
material in order to provide a place for the water to drain to. The water collection and discharge
method would need to be further analysed during the design stages in order to determine the most
appropriate method.

11 Fell, R.; McGregor, P.; Stapledon, D.; Bell, G. (2015) Geotechnical Engineering of Dams. CRC Press.
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Appropriate filter material would need to consist of well graded granular soils with no less than 5%
fines'2. The basic concept of filter design is to ensure the particle size distribution of the filter obtains
voids sufficiently small enough so as to prevent erosion of the base soil. Filter design will also need
to be considered if Council choose to progress with this option.

It is important to note that a filter trench does not prevent seepage but rather intercepts the seepage
flow in order to provide a controlled outlet. This thereby prevents the discharge of soil and the potential
for piping erosion.

7.6 Wick Drains

Another option for piping erosion control is to install wick drains at the landward toe of the stopbank
in order to drain water away from the toe. This will effectively filter the material as well as prevent
issues associated with piping and heave. Wick drains have previously been suggested and designed
by Ice Geo & Civil for different sections of the stopbank along the Rangitaiki River.

Wick drains are mainly used in soft, compressible soils in order to shorten the drainage path for water
and provide a free draining flow path. They are typically used in order to accelerate consolidation of
soft layers in soils and are installed in series.

Wick drains are considered a higher risk solution as they get blockages and may be difficult to design
in order to achieve the correct flow. Further design would be required to determine whether this would
be a viable option for Council.

It is important to note that wick drains, like the filter trench discussed above, do not prevent seepage
but rather intercept the seepage flow in order to provide a controlled outlet. This thereby prevents the
discharge of soil and the potential for piping erosion.

8 CONCLUSIONS

Presented in Table 14 below is a summary of the issues identified within each stopbank cross section
along with remedial options required.

Table 14: Summary of stopbank issues and remedial options
Stopbank Cross Failure Mechanism Remedial Option
Section

F1A Overtopping Soil overlay

F1B Overtopping Soil overlay

F1C Overtopping Soil overlay

F1D Overtopping Soil overlay

F1E Overtopping Soil overlay

F2A N/A

F2B Overtopping Soil overlay

F2C Overtopping Soil overlay

F2D N/A N/A

F3A Overtopping, piping, heave, slope Soil overlay, buttress, and cut-off, filter
stability (RS) trench or wick drains

F3B Overtopping, piping, heave. Slope Soil overlay, buttress, and cut-off, filter
stability (LS) trench or wick drains

F3C Overtopping Soil overlay

12 Fell, R.; McGregor, P.; Stapledon, D.; Bell, G. (2015) Geotechnical Engineering of Dams. CRC Press.
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F3D Piping Cut-off, filter trench or wick drains

R1A Heave Overlay, cut-off, filter trench or wick drains

R1B Heave Overlay, cut-off, filter trench or wick drains

R1C Heave Overlay, cut-off, filter trench or wick drains

R2A N/A N/A

R2B Piping Cut-off, filter trench or wick drains

R2C Piping Cut-off, filter trench or wick drains

R2D Piping Cut-off, filter trench or wick drains

R2E Piping Cut-off, filter trench or wick drains

R3A N/A N/A

R3B Piping, slope stability (LS) Cut-off, filter trench or wick drains,
buttress

R3C Slope stability (LS) Buttress

R3D Slope stability (LS) Buttress

9

RECOMMENDATIONS FOR FURTHER WORK

Based on the analyses completed by CMW, and a review of previous investigations, the following
suggestions are made for further work:

It is recommended that within the F3 area, one of the three options mentioned above (cut-off,
filter trench or wick drains) are implemented in order to control the seepage that is occurring
during the flood event. Applying a buttress to the landward side of the stopbank is also an option,
however this would be a short term fix for heave and would not provide a solution to the piping
and seepage that is occurring in the foundation soils.

It is also recommended for the F3 area that the Reid’s Canal channel be re-contoured as it can
be seen visually on the cross sections (Figures 16 to 19) that the sides of the channel are deeply
incised and shallow failures were present in the SLIDE models. As this didn’t affect the overall
stability of the stopbanks at this stage they have not been presented. Over time however these
shallow failures will erode the stopbank and will be of greater concern.

It is recommended that deeper subsurface investigations are completed along stopbank R2
along the stopbank crest and on the landward side in order to determine the deeper subsoil
materials and whether they are continuous. This will assist in developing a more accurate ground
model in order to further analysis seepage effects.

It should be noted that CMW only conducted one machine borehole within the R3 area (with the
remaining tests being 5m hand auger boreholes), and it was located at the toe of the stopbank
across cross section R3B. It is therefore assumed that the critical sand layer discussed above
continues underneath the stopbank. Previous site investigation logs were used when
determining the ground models for the site, however only two boreholes have been completed
across the crest of the stopbank and are located downstream of the R3B cross section. It is
recommended that further deep subsoil investigations are completed across the crest of the
stopbank in order to gain a better understanding of the materials located beneath the stopbank
fill to assist in seepage analysis.

If further analysis is completed and confirms the presence of a sand layer beneath the
embankment fill along the R3 stopbank, remedial options will be necessary to control the
seepage within the foundation soils. One of the three options discussed above (cut-off, filter drain
or drain wicks) should be considered as a solution to the seepage and piping issues.

In the majority of the stopbank locations, a combination of remedial design options are
recommended and should be considered.
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10 LIMITATIONS

This report has been prepared for use by our client Bay of Plenty Regional Council, and their
consultants. Liability for its use is limited to these parties and to the scope of work for which it was
prepared as it may not contain sufficient information for other parties or for other purposes.

It should be noted that factual data for this report has been obtained from discrete locations using
normal geotechnical investigation techniques. As such investigation methods by their nature only
provide information about a relatively small volume of subsoils, there may be special conditions
pertaining to this site which have not been disclosed by the investigation and which have not been
taken into account in the report. If variations in the subsoils occur from those described or assumed
to exist then the matter should be referred back to CMW immediately.

For and on behalf of

CMW Geosciences (NZ) Ltd

Prepared by: Reviewed by
NN

A WIS

Olivia Gill Louise McDonald
Geotechnical Engineer Geotechnical Engineer

Authorised by:

P

Dave Morton
Director/Principal Geotechnical Engineer
TCC Category 1 Geo-professional, CPEng

Distribution: 1 copy to Bay of Plenty Regional Council (electronic)
Original held by CMW Geosciences (NZ) Limited

CMW Geosciences (NZ) Ltd 22
Ref. TGA2016_0216AB Rev0



RANGITAIKI RIVER AND FLOODWAY — GEOTECHNICAL INVESTIGATION REPORT 21 November 2016

Figures

CMW Geosciences (NZ) Ltd
Ref. TGA2016_0216AB Rev0



NOTE: BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL LIDAR 2011 AERIAL PHOTOGRAPHS AND DATA.

. DRAWN: :
"N BAY OF PLENTY REGIONAL COUNCIL PROJECT 16A2016_0216
RANGITAIKI RIVER AND FLOODWAY,

‘l REVISION: SCALE:
Geosciences TITLE: DATE: SHEET:
Chapman Morton Woodward GEOTECHNICAL INVESTIGATION PLAN 18/11/16 A4 P




LEGEND:

== CLIENT; DRAWN: PROJECT;
$ HAO1  HAND AUGER (HA) LOCATION . BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OoMG TGA2016_0216
LIDAR 2011 AERIAL PHOTOGRAPHS AND DATA. _ ‘ ‘
$ MBO1  MACHINE BOREHOLE (MB) LOCATION . BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE: 02
RANGITAIKI RIVER AND FLOODWAY,

( >_‘ CROSS SECTION TRACE } )
EDGECUMBE REVISION: SCALE:
CMW.. . 1:8000
Geosciences TITLE: DATE: SHEET:
Chapman Morton Woodward GEOTECHNICAL INVESTIGATION PLAN - F1 04/10/2016 A3 L




LEGEND: NOTES:

— CLIENT; DRAWN: PROJECT;
HAND AUGER (HA) LOCATION 1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL » BAY OF PLENTY REGIONAL COUNCIL TGA2016_0216
LIDAR 2011 AERIAL PHOTOGRAPHS AND DATA.
MACHINE BOREHOLE (MB) LOCATION 2. BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY.. CHECKED: FIGURE:
) RANGITAIKI RIVER AND FLOODWAY,

CROSS SECTION TRACE EDGECUMBE REVISION: SCALE:
Mw . (N2) Ltd 1 7500
Geosciences [z DATE: SHEET:
Chapman Morton Woodward GEOTECHNICAL INVESTIGATION PLAN - F2/F3 04/10/2016 A3 L




NOTES:
— CLIENT: DRAWN: PROJECT;
1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL » BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 AERIAL PHOTOGRAPHS AND DATA. _ _ _
MACHINE BOREHOLE (MB) LOCATION 2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE:
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,

04
ICE AND GEO 2014 HAND AUGER (HA) LOCATION EDGECUMBE REVISION: SCALE:
CROSS SECTION TRACE CMW o il 0 1:3000
Geosciences [z DATE: SHEET:
Chapman Morton Woodward GEOTECHNICAL INVESTIGATION PLAN - R1 04/10/2016 A3 L

HAND AUGER (HA) LOCATION




LEGEND:

—_ CLIENT; DRAWN: PROJECT;
Q HAO01 HAND AUGER (HA) LOCATION . BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 AERIAL PHOTOGRAPHS AND DATA. - - -
{} OPUS BH1 OPUS 1998 BOREHOLE (BH) LOCATION . BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE: 05
j { . OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,

CROSS SECTION TRACE

EDGECUMBE REVISION: SCALE:
Geosciences [z DATE: SHEET:
Chapman Morton Woodward GEOTECHNICAL INVESTIGATION PLAN - R2 04/10/2016 A3 L




LEGEND:

CMW HAND AUGER (HA) LOCATION

CMW MACHINE BOREHOLE (MB) LOCATION

ICE AND GEO 2014 HAND AUGER (HA) LOCATION
OPUS 1998 BOREHOLE (BH) LOCATION

BECA 2011 BOREHOLE (BH) LOCATION

$ AECOM BH1 AECOM 2009 BOREHOLE (BH) LOCATION

O—‘ CROSS SECTION TRACE

NOTES:

BASE PLAN ADAPTED FROM: BAY OF PLENTY
REGIONAL COUNCIL LIDAR 2011 AERIAL
PHOTOGRAPHS AND DATA.

CMW BOREHOLE LOCATIONS ARE OBTAINED FROM
GPS SURVEY.

OTHER BOREHOLE LOCATIONS ARE APPROXIMATE
ONLY.

CMW....

Chapman Morton Woodward

(NZ) Ltd

nces

CLIENT: DRAWN: PROJECT;
BAY OF PLENTY REGIONAL COUNCIL OMG
RANGITAIKI RIVER AND FLOODWAY,
1:3000

EDGECUMBE REVISION: 0 SCALE:

TITLE: DATE: SHEET:
GEOTECHNICAL INVESTIGATION PLAN - R3 04/10/2016




20 —

15 —
Reid's Central Canal |
1
10 —
= 2 -
= Q
£ 5+ I 2
a - R3SMM S _ o+ -
4 Peak flood water level — = e
o
)
'_
(@)
=
E 0
-
o
7—1 = == e e i i et e T
-5 PEAT Soft to Stiff Clayey SILTS
Medium dense medium to coarse SANDS
eyl el v i Skt iy el s il e, et ey RN B SRl EXEERE BB B et e BB S e g B e e P e T M e Ty e I e ey e e e e e e e s e e e T T
PEAT
10 Medium dense fine to medium SANDS with SILT lenses
15 \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80
DISTANCE (m)
CROSS SECTION F1A
LEGEND: NOTES:
—_ _— CLIENT: DRAWN: PROJECT;
SLOPE PROFILE 1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION PROVIDED
—————  INFERRED GEOLOGICAL BOUNDARY JULY 2016. PROJECT: CHECKED: KB FIGURE: 07
2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. RANGITAIKI RIVER AND FLOODWAY,
o WATERTABLE CMw EDGECUMBE REVISION: SCALE: 1950
0 25 5 7.5 10 125 m g AN i
. Geosciences [7r& SHEET
1250 e ——_—— Chapman Morton Woodward CROSS SECTION F1A 29/09/2016 A3 L




20—

10 —

RL (m MOTURIKI DATUM)

RL 3.85m

Reid's Central Canal |

Peak flood water level

| F1-MB02

F1-HA02

(Stopbank FILL)

7— — 27—

R PEATf O Stff SILTS

— ——

R S

Med|um dense fine to coarse SANDS

— 9 g

Medium dense GRAVELS

Medium dense to dense fine to medium SANDS

LEGEND:

—— —— —

SLOPE PROFILE
INFERRED GEOLOGICAL BOUNDARY

WATER TABLE

20

30 40

DISTANCE (m)

CROSS SECTION F1B

NOTES:

1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL
LIDAR 2011 DATA AND GPS SURVEY INFORMATION PROVIDED
JULY 2016.

2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY.

0 25 5 7.5 10 125 m

1250 e ———

50 60 70 80 90
CLIENT: DRAWN: PROJECT:
BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
PROJECT: CHECKED: KB FIGURE: 08
RANGITAIKI RIVER AND FLOODWAY,
EDGECUMBE REVISION: SCALE:
Mw . (NZ)Ltd 1:250
Geosciences [7r& SHEET
Chapman Morton Woodward CROSS SECTION F1B 29/09/2016 A3 L




20—

___Reid's Central Canal |
I 1
15 —
10—
s 2
= @
E 5| Peak flood water level = «
a RL 3 79mJ£ w <
< - == =
e o
S
5 Water level (12/07/16) 7 o
s / Buried TOPSOIL— |
E0{———— — — — — — — — — — — Yy — T T
g - Very stiff to hard SILTS
Soft Clayey SILTS and SILTS
-5 S S S S S S S — e —— —— —— 7 —— 77— —— = —— 7 T e e e e e e e e e 7 — 7 — 7 —— — 77— — 77—
et et e A _—— — 7 —— — 7 —— 7 7 ——— 7 — e e e o,
PEAT Loose Silty fine SANDS
10— Medium dense fine to coarse SANDS
15 | | | | | | | | |
0 10 20 30 40 50 60 70 80 90
DISTANCE (m)
CROSS SECTION F1C
LEGEND: NOTES: CLIENT: DRAWN: PROJECT:
SLOPE PROFILE 1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION PROVIDED - . .
INFERRED GEOLOGICAL BOUNDARY JULY 2016. PROJECT: CHECKED: KB FIGURE:
2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. RANGITAIKI RIVER AND FLOODWAY,
CMW EDGECUMBE REVISION: SCALE:
0 2.5 5 7.5 10 125 m . (NZ) Ltd
250 e — — . Geosciences [ SHEET
1:250 Chapman Morton Woodward CROSS SECTION F1C 29/09/2016




20—

— 2

| F1-HA04

~Buried TOPSOIL

e e

Medium dense medium to coarse SANDS

Clayey SILTS'

e g e e — —— ——————— P 7 —— 7

Dense to very dense Silty fine to coarse SANDS

— —— —— —— —— 77— —— 7

Dense to very dense Gravelly SANDS

[ P SEIIE S SIS IR SNy SIS S S SRSy S,

e e i e i e e A S A

Reid's Central Canal |
1
15—
10—
=
)
K 5 Peak flood water level
a
= o RRSOmM e
< 24
[he
=)
'_
o
=
E0H——"—-—"—"—— ' — — — — — —_——
4
e e e e e e e s e Tty s S b gt ety
PEAT
PEAT
57 — e e 9 i P P P P P 7 l?l\
B S S S S S R S S SN S UL A UL, i e A
- —— — 7 — 7 — e i S
e e ___ S S S
e T T e ’ ? *~ "Ldose finé to coarse SANDS with silt ilenses
— ——— —— 2 7 = 7 7 —— 7 —— 9 9. g P —— 7
i T S A e e e B et e B i i
-10 -
—_— —— — P P P 9 9 9 o 9 9 9 g 9 9 9 97— 9
-15 I
0 30

SLOPE PROFILE

INFERRED GEOLOGICAL BOUNDARY

WATER TABLE

CROSS SECTION F1D

NOTES:

BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL
LIDAR 2011 DATA AND GPS SURVEY INFORMATION PROVIDED
JULY 2016.

CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY.

0 25 5 7.5

DISTANCE (m)

1250 e ———

60 70 80
CLIENT: DRAWN: PROJECT:
BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
PROJECT: CHECKED: KB FIGURE: 10
RANGITAIKI RIVER AND FLOODWAY,
EDGECUMBE REVISION: SCALE:
‘ M'w 1:250
Geoscie SHEET:
Chapman Morton Woodward CROSS SECTION F1D 29/09/2016 A3 L




20—

15—
| Reid's Central Canal \
I 1
10—
s 0
S 8
Tk 5 Peak flood water level = -
o RL 3.66m N =
s |-—— R sy k. g
DDf -
L
o Water level (12/07/16) o Sy SILTS| [Gropbank Y == -
= —— e e s e e - —
E ol — Y /T Buried TOPSOIL — |~ i R e e e —
2 e T . VeysiffohadSagySLTS
Firm to stiff Sandy SILTS
-5— PEAT with soft Clayey SILT lenses
10— Medium dense to very dense Gravelly SANDS
-5 | | | | | | | |
0 10 20 30 40 50 60 70 80
DISTANCE (m)
CROSS SECTION F1E
LEGEND: NOTES:
—_ — CLIENT; DRAWN: PROJECT;
SLOPE PROFILE 1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION PROVIDED
—————  INFERRED GEOLOGICAL BOUNDARY JULY 2016. PROJECT: CHECKED: KB FIGURE: 11
2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. RANGITAIKI RIVER AND FLOODWAY,
— — —  WATERTABLE EDGECUMBE REVISION: SCALE:
0 25 5 75 10 125 m Mw = N2 L 1:250
1250 — e — Geosciences v DATE SHEET.
Chapman Morton Woodward CROSS SECTION F1E 29/09/2016 A3 L




LEGEND:

—— —— —

SLOPE PROFILE

INFERRED GEOLOGICAL BOUNDARY

WATER TABLE

RL (m MOTURIKI DATUM)

20—

15—
10 —
S
o
Peak flood water level E Py
4 R42m S y U <
- &
Water level (28/06/16) SANDS and SILTS (Stopbank FILL; [ —— e R it gy
e L T I g g g g g g — — e e e e e i —
- Yy —_ __ Buried TOPSQIL—" _ — T PEAT ”’:7/9 S — —
o = [] Culvert
Very stiff to hard SILTS
PEAT
'57 J el S LR JUSMLESS LR WA VUL SN o — L —7— P e
Soft SILTS
Medium dense Gravelly SANDS ' -
P S S Y S PE@T\\I%i [l S S St iy e S—— —— S m—— :/;Dens éne:S&DS: [l Sl S —
A0 T T T s e e e e o e s e T T T N T, T T T T
T PEAT U : T T "X Dense fine fo coarse SANDS
Stiff to very stiff SILTS
-15 \ \ \ \ \
0 10 20 30 40 50 60
DISTANCE (m)
CROSS SECTION F2A
NOTES:
—_—= CLIENT: DRAWN: PROJECT:
1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION PROVIDED
JULY 2016 PROJECT: CHECKED: FIGURE:
2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. RANGITAIKI RIVER AND FLOODWAY, KB 12
EDGECUMBE REVISION: SCALE:
0 2.5 5 7.5 10 125 m Mw . (NZ) Ltd 1:250
1:250 S___i Geosciences TITLE: DATE SHEET:
Chapman Morton Woodward CROSS SECTION F2A 04/10/2016 A3 L




LEGEND:

—— —— —

SLOPE PROFILE

INFERRED GEOLOGICAL BOUNDARY

WATER TABLE

RL (m MOTURIKI DATUM)

20—

15 —
10—
N
o
s}
Peak flood water level E y
S R4mm 4w & <
= &
SILTS |(Stopbank FILL) ; w (06/07/16)
= e e 22— f”‘ifjf‘i;i‘:c \77: — T — == — S p— . jlj::—/‘7l:?l —
Buried TOPSOIL— | nin -
0+ Very stiff to hard SILTS
., softClayeysiTs [ softsits
5 Soft Clayey SILTS
T T I siffswts T T
Soft Clayey SILTS
10 Stiff to very stiff SILTS S
 Medium dense fine to coarse SANDS
15 | | | | \
0 10 20 30 40 50
DISTANCE (m)
CROSS SECTION F2B
NOTES: CLIENT: DRAWN: PROJECT;
1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION PROVIDED
JULY 2016. PROJECT: CHECKED: FIGURE: 13
2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. RANGITAIKI RIVER AND FLOODWAY, KB
EDGECUMBE REVISION: SCALE:
o 25 5 75 10 125 m Mw > iind 1:250
1:250 5___—' Geosciences TITLE: DATE SHEET:
Chapman Morton Woodward CROSS SECTION F2B 04/10/2016 A3 L




LEGEND:

—— —— —

SLOPE PROFILE

RL (m MOTURIKI DATUM)

20—

INFERRED GEOLOGICAL BOUNDARY

WATER TABLE

15 —
10 —
™
o
Peak flood water level g
T [s2]
. R43m Sy g g
¥ I
Water level (20/06/16) UN'_
—_——— v—/—?——é——q! —r— = =t r—SIliy‘SéL\IDS (Stopbank FILL) P _:H:JJ: 2 PP SN SR D
T loemedumboomseSANDS- | VeysitSLTS o pEAT o
0 e e e e e e e e e e e S — wae P
T T VenystiffsILTS " T | Medumdensecoarse SANDS T S _
o UUSiSITS T || Medurdenss finefo mecium SANDS 1 —
... . stfiCayysuts~, __ _ Stfveyswstts .o
S e e e
Loose fine to coarse SANDSX D Tm‘CIi)Ley‘SILlS‘Vi . o
Very stiff SILTS
10— — 7 7 77— — 77— — 77— — 7 —— 77— —— 77— — ——_— —— — 7 — " — 7 P P P —— 7 —— 7 —— 77— — 77— —
Medium dense fine to coarse SANDS
-15 \ \ \ \ \ \ \
0 10 20 30 40 50 60 70
DISTANCE (m)
CROSS SECTION F2C
NOTES:
—_—= CLIENT: DRAWN: PROJECT:
1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION.
2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE: 14
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,
EDGECUMBE REVISION: SCALE:
0 25 75 10 12,5 m Mw > iind 1:250
1:250 5___—I Geosciences TITLE: DATE SHEET:
Chapman Morton Woodward CROSS SECTION F2C 04/10/2016 A3 L




LEGEND:

—— —— —

SLOPE PROFILE

INFERRED GEOLOGICAL BOUNDARY

WATER TABLE

RL (m MOTURIKI DATUM)

20—

15—
10 —
S
o =
Peak flood water level P %
S _Ru43m L w - N — R
Initial water level = Stopbank FILL — T
O | e
- T = — £ = Buried TOPSOIL—""|
0| Very stiff to hard SILTS e T T T T T
T EmGmmsias e
Medlum dense Silty fine SANDS | T T == :ﬁ/’-/w~ e T
sits— Verylo sse fine to coarse SANDS T RIS
5 Stlff Clayey su_Ts{ ) Erl oose fi '”elicfa: OSANS e T e T T T
S Loose fmeltclrrleglum SANDS T T SRR
e " Firm to stiff Clayey SILTS || e T T
T T 7 7 7 Loose fine to medium SANDS ™~ T e T I
F|rm to stiff Clayey SILTS e T T
0T T e S A B
Medium dense Gravelly fine to coarse SANDS ]
-15 | | | | \
0 10 20 30 40 50
DISTANCE (m)
CROSS SECTION F2D
NOTES:
— CLIENT: DRAWN: PROJECT;
1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION.
2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE: 15
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,
EDGECUMBE REVISION: SCALE:
0 25 5 7.5 10 125 m Mw R (N2) Ltd 1:250
10250 — e —— Geosciences e DATE SHEET:
Chapman Morton Woodward CROSS SECTION F2D 04/10/2016 A3 L




LEGEND:

—— —— —

SLOPE PROFILE
INFERRED GEOLOGICAL BOUNDARY

WATER TABLE

RL (m MOTURIKI DATUM)

20—

15 —
10—
3
= Peak flood water level
] = % RrR4zm S w0
T — =
i
Buned TQPSOILX Gravelly SANDS (StopbaﬁnfleB77 T
0 QOS&T}BANDS‘: 7: L T T e ——
Very stiff to hard SILTS and Sandy SILTS
PEAT T T T e e
F|rm to stn‘f SILTS
e e — Y —— 7 — 77— 2
-5 ErEtlfTSlﬁS B ::::::::: :71 B
Soft Clayey SILTS
Firm Clayey SILTS ‘
07 St Ciayey SLTS dnd SILYs
Medium dense fine to medium SANDS
. | | | | \
0 10 20 30 40 50

NOTES:

1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL
LIDAR 2011 DATA AND GPS SURVEY INFORMATION.

DISTANCE (m)

CROSS SECTION F3A

2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT:

3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY.

0 25 5 7.5 10 125 m ‘ Mw . (NZ)Ltd
150 — Geosciences

Chapman Morton Woodward

CLIENT: DRAWN: PROJECT;
BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
CHECKED: KB FIGURE: 16
RANGITAIKI RIVER AND FLOODWAY,
EDGECUMBE REVISION: SCALE:
1:250
TITLE: DATE SHEET:
CROSS SECTION F3A 04/10/2016 A3 L




LEGEND:
SLOPE PROFILE
—— INFERRED GEOLOGICAL BOUNDARY

—_ — — WATER TABLE

RL (m MOTURIKI DATUM)

20 —

15—

10 —

o
\

o
\

-10 —

-15

[aN]
o
g Peak flood water level
(o) T
S _ e RL43m _ /. _ w
T =
o
TOPSOIL - ; SILTS and SANDS (Stopbank FILL) Water level (28/0
—— Fine to medium SANDS_—~ Firm to stiff Clayey SILTS— - W
D e — — . —— 77— —_— 7 [ 7 — 7 — 77— —— 7 =

P e e P g g e e P P —— 7

Very Stiff SILTS

- L. —_ 7 P —— 7 —— 7

i \Ery stif?SILTS

Medium dense fine to coarse SANDS

I S B e e i

L Medium dense Sandy GRAVELS

NOTES:

1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL

LIDAR 2011 DATA AND GPS SURVE

20

Y INFORMATION.

\ \ \
30 40 50

DISTANCE (m)

CROSS SECTION F3B

60

2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT:

3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY.

0
1:250

25 5

< '. EDGECUMBE
. 75 10 125 m Mw . (N2)Ltd
e — Geosciences 7z

Chapman Morton Woodward

CLIENT: DRAWN: PROJECT;
BAY OF PLENTY REGIONAL COUNCIL OoMG TGA2016_0216
CHECKED: KB FIGURE: 17
RANGITAIKI RIVER AND FLOODWAY,
REVISION: SCALE:
1:250
DATE SHEET:
CROSS SECTION F3B 11/08/2016 A3 L




LEGEND:

—— —— —

SLOPE PROFILE

INFERRED GEOLOGICAL BOUNDARY

WATER TABLE

RL (m MOTURIKI DATUM)

20—

10 —

[s2]
o
@
e = Peak flood water level
[sp]
57 % 77&777!%&1@4[;777777777
&5 =
- Water level (28/06/16
Sandy SILTS| |(Stopbank FILL)
e e e e e e e e e e e e e e e L — 77! L 7 P
- Medium dense fine SANDS -
0 e
Loose Sandy GRAVELS with silt lenses
" Medumdensefinetocoarse SANDS | oTommmom
_5 |
Medium dense Sandy GRAVELS
" °eAr...
104 Firm Clayey SILTS
Loose to medium dense fine to coarse SANDS
-15 \ \ \ \ \
0 10 20 30 40 50
DISTANCE (m)
CROSS SECTION F3C
NOTES:
—_ CLIENT: DRAWN: PROJECT;
1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION.
2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE: 18
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,
EDGECUMBE REVISION: SCALE:
0 25 5 75 10 125 m Mw D L 1:250
1:250 [ ———— ] Geosciences [ DATE SHEET:
Chapman Morton Woodward CROSS SECTION F3C 04/10/2016 A3 L




20—

15—
10+
<
o
~ 2 <
3 o < Peak flood water level
2 v :
< 57 FILL e R44m v S
= e S e S — = “Water Ievel (28/06/16)
4 o F|rm SILTS — ﬁ)P@OIf — 7 — 0 — 7T — 77— —
o A R e e S — 2 e P el gl gl g
z L SoftGlayey SLTS T o vy . el i
) Medium dense fine to coarse SANDS PEAT\ =
= S T T T Pl P — e ———L et e sl il T s = —
E 0+ o 7Sﬂ to very stiff SILTS |~ Gravelly medium to coarse SANDS - 7
g | . ' VeystfSLtg |, ::’:1::1::1::*’: o e e —
' Very St,ﬁgLTS Gravelly fine to coarse SANDS R
7: :7: :7: : : 7PEA7‘?I’7 m:f S S PN S S P S
5 — e e oo, e
Soft to firm Clayey SILTS
e, —giT T S A S S S S S o P P S
g PERAL N S S S S S NS
Med|um dense fine to coarse SANDS
10— ' ' i T sofiClyeysiLTs 7 T e e e —
Very stiff to hard SILTS
15 \ \ \ \ \ \
0 10 20 30 40 50 60
DISTANCE (m)
CROSS SECTION F3D
LEGEND: NOTES:
—_— —_ CLIENT: DRAWN: PROJECT:;
SLOPE PROFILE 1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION. - - -
—— —+——  INFERRED GEOLOGICAL EOUNDARY 2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE: 19
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,

— — —  WATERTABLE EDGECUMBE REVISION: SCALE: )
0 2.5 5 7.5 10 125 m Mw S (N2l 0 1:250
. Geosciences [ OATE. SHEET.

1:250 Chapman Morton Woodward ) CROSS SECTION F3D 04/10/2016 A3 L




20

15+
10+
E 5. Peak flood water level P o
3 ¥ _RL38m._ E
% - S Gayey SILTS (Stop Y % 5
5 ‘Water level (06/07/16) v i =
= L = o x
. K Y ? —
=’ ol NGBS BRSNS T R e TR ey BT T T T eyt e e e e
] T O e P e P g g g g gy s
T P Very stiff to hard SILTS :
[ S SN Y R 2 O A ane e S Y, SN N S SN VI S VU SR SIS I SR SN TP I SN B
5 o I Soft Clayey SILTS
-_— T —— - — - —— - . S —— ——— —— P — 7 —————— 7
Medium dense to dense Gravelly SANDS and Sandy GRAVELS
04
—_— T T T e e g g 2 2 —_ e g i — 77— — Y — 7 — 7
-15— Dense Sandy GRAVELS
20 T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190
DISTANCE (m)
CROSS SECTION R1A
LEGEND: NOTES:
- - CLIENT: DRAWN: PROJECT:
SLOPE PROFILE 1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OoMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION. PROJECT- CHECKED: FIGURE.
e INFERRED GEOLOGICAL BOUNDARY 2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. . : KB : 20
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,
— /= —  WATERTABLE EDGECUMBE REVISION: SCALE: 1500
0 5 10 15 20 25 m , (NZ)Ltd )
1500 e — Geosclences [mr= DATE SHEET:
) Chapman Morton Woodward CROSS SECTION R1A 14/10/2016 A3 L




20—

15
10
s
E s Peak flood water level 3
< ] M
a / v RL 3.74m = 2
g e SILTS (Stopbank FILL) ¥ T -
% — - 77— — 77— ——?— ———— 77— —— 7= " " 8 E
1S ater Vel (B7707/18) T 1 e —— —— Fimto siffSILTS =~~~ . m
Z Li7’7’77777777_77 Soft to firm Clayey SILTS ‘7“}5:
= _| = — T — [ g —
5 e Logee Gravell SANGS
Very stiff to-hard SILTS
SR R U S WU YN " P S - P i g gl g iipii g
e S S ,Medium dense Gravelly fine SANDS” R R ’
e * Very stiff tg hard SILTS, B e RK SNSRI AR SAES S AR SR A
5o —r— — 77— —— 27— ? 2 ? 2 ? 2 T *Medium dénss Gravalls coa SSARDS —?
S S S S S egium dense Gravelly coapse SANDS, ~ "
Medium dense GRAVELS
S i e el e iy S e e A e i B Sy R SR R BN SN SN SN S MM S S RSy S AN
.......................................................................... .o Mediumdense fine 1o Coarse SANDS. . . . . . . L
-104
— 7 —— — 7 — 77— — — 7 — — T T — " — " — Y — " —— 7 ' P 9 9 9, o e g P P 7 — 7 —— 7 —— 7 —— 7 ——
Dense Sandy GRAVELS
15 \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
DISTANGE (m)
CROSS SECTION R1B
LEGEND: NOTES:
- - CLIENT: DRAWN: PROJECT:
SLOPE PROFILE 1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OoMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION. PROJECT: CHECKED: FIGURE.
———— i — INFERRED GEOLOGICAL BOUNDARY 2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. . : KB : 21
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,
— — —  WATERTABLE EDGECUMBE REVISION: SCALE:
0 4 8 12 16 20 m G , (NZ)Ltd 1:400
1400 e ——— ] eosclences e DATE SHEET:
’ Chapman Morton Woodward CROSS SECTION R1B 14/10/2016 A3 L




LEGEND:

—— —— —

20—

10
<
- 2
= =
= ~ =
g 54 Peak flood water level x
o - X _RL367m _  w 2
E = = SILTS (Stopbank FILL) o 2
= Water level (10/07/(16) I T T T r— ° L
9] Firm SILTS W
| e t
g |, Veyshadsifs~ ', % i
o, T et ™ — : — i —
(e N
Very stiff to hard SILTS
e e A A o i T e el e i e &y S A S Y S T S JUNS————— U S R o LS A R S
5 P g g po bl o, SoRSUTSandClayeySILTS ey,
T =7 ?— — 91 ——0p— PEAT ., e e g g g g g gl g g g g g
Medium dense medium to coarse SANDS
—_—— " " — Tt —— — 9 P —— P — P —— ' P 7 9 o o o a9 g 9 e 9 e P — 9 9 9
104 Dense medium to coarse SANDS and GRAVELS
15 I I I I I I I I I I I I I
0 10 20 30 40 50 60 70 80 90 100 110 120 130
DISTANGE (m)
CROSS SECTION R1C
NOTES:
- CLIENT: DRAWN: PROJECT:
SLOPE PROFILE 1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OoMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION. PROJECT: CHECKED: FIGURE.
INFERRED GEOLOGICAL BOUNDARY 5 OTHER BORENOLE LOCATIONS ARE APPROXIMATE ONLY. ' kB 2
: : RANGITAIKI RIVER AND FLOODWAY,
WATER TABLE EDGECUMBE REVISION: SCALE: 1400
0 4 8 12 16 20 m G , (NZ)Ltd )
1400 e — e — eosclences  fme DATE SHEET:
Chapman Morton Woodward CROSS SECTION R1C 14/10/2016 A3 L




20—

15—
10 4 5
<
T
N
Peak flood water level 4
s ST Retom
E =
< 5
S — SANDSandSILTS (Stopbank FILL) Very stiff SILTS
2 — ———— —— 27— —— 7 — — — 7 — — 7 — 7 7 ——
x Water level (06/07/16) I Medium dense to dense fine to medium SANDS
5 - T T Ty T T T T T T T L L T T T T T T T s T T T e e e e e e e e e
= - Inferred loose to medium dense SANDS
g 0
-
[
_5 —
-10 —
15 \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90
DISTANCE (m)
CROSS SECTION R2A
LEGEND: NOTES: CLIENT: DRAWN: PROJECT:
SLOPE PROFILE 1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION.
—— —+——  INFERRED GEOLOGICAL EOUNDARY 2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE: 23
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,
— — —  WATERTABLE EDGECUMBE REVISION: SCALE: _
0 25 5 7.5 10 125 m MWG , (NZ)Ltd 1:250
25— Caniences - fme DATE SHEET.
: Chapman Morton Woodward CROSS SECTION R2A 05/08/2016 A3 L




LEGEND:

—— —— —

SLOPE PROFILE

INFERRED GEOLOGICAL BOUNDARY

WATER TABLE

RL (m MOTURIKI DATUM)

20—

15 —
10 —
N
(«)
4
T
Peak flood water level &
[ ¥ _RL59m
5| =
— o (Stopbank FILL) =
se fine to coarse S/ e e e e e e e — 7Wﬁer?zv§(0@0ﬂ%* o e T T o
Med'umﬁnsejnﬂo medumSANDS T W -
0 Inferred medium dense SANDS
_5 —
-10 -
15 | | | | | |
0 10 20 30 40 50 60
DISTANCE (m)
CROSS SECTION R2B
NOTES:
E— CLIENT: DRAWN: PROJECT;
1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION.
2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE: o4
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,
EDGECUMBE REVISION: SCALE:
0 25 5 7.5 10 125 m Mw = N2 Ltd 1:250
1250 e ———— ] Geosciences [z DATE SHEET.
Chapman Morton Woodward CROSS SECTION R2B 05/08/2016 A3 L




20—

15 —
10— s
o
I
T
N
. Peak flood water level o
% 77777777/[77;777J|—i79ﬂ7777777777777
o5 -
o SILTS and SANDS| |(Stopbank FILL)
~ — g L — - Very stiff SILTS —Medium dense fine to medium SANDS
o STt T et 7 iy e Sl Sl S i el i Pkl S i S et il el - Sl il S i Sl Sl il el
S5 T, T — —— — 7 — P — P 9 9 9 o o,
= L T T T T T T eysisies T e e e e e e e
s R . Medium dense to dense fine to coarse SANDS RS
\E/ 0 — O T Tt Tt T e — e — 71— — —— — 7 —— 9 9 g, p— — 22— T T ;
-
4 Inferred medium dense SANDS
-5
_107
-15 \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90
DISTANCE (m)
CROSS SECTION R2C
LEGEND: NOTES: CLIENT: DRAWN: PROJECT:
SLOPE PROFILE 1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION.
—— —+——  INFERRED GEOLOGICAL EOUNDARY 2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE: 25
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,

— — —  WATERTABLE EDGECUMBE REVISION: SCALE:
0 2.5 5 7.5 10 125 m Mw . (NZ)Ltd 0 1:250
o — — y Geosciences [z DATE: SHEET:

1:250 TE:
Chapman Morton Woodward CROSS SECTION R2C 05/08/2016 A3 L




LEGEND:

—— —— —

SLOPE PROFILE

INFERRED GEOLOGICAL BOUNDARY

WATER TABLE

RL (m MOTURIKI DATUM)

20 —

15+

10—

-5

-10

-15

R2-HA04

Peak flood water level
77[77L7&5Qm7777

(Stopbank FILL) ——=

Stiff SILTS and Sandy SILTS

Inferred medium dense to dense SANDS

| Medium dense fine to medium SANDS . . . . .

\ \ \ \
10 20 30 40

DISTANCE (m)

CROSS SECTION R2D

NOTES:

1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL
LIDAR 2011 DATA AND GPS SURVEY INFORMATION.

2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY.

3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY.

0 25 5 75 10 125 m

™= e = e ——

Mw . (NZ)Ltd
c Geosciences

Chapman Morton Woodward

1:250

CLIENT: DRAWN: PROJECT;
BAY OF PLENTY REGIONAL COUNCIL OoMG TGA2016_0216
PROJECT: CHECKED: KB FIGURE: 26
RANGITAIKI RIVER AND FLOODWAY,
EDGECUMBE REVISION: SCALE:
1:250
TITLE: DATE SHEET:
CROSS SECTION R2D 05/08/2016 A3 L




LEGEND:

—— —— —

SLOPE PROFILE

INFERRED GEOLOGICAL BOUNDARY

WATER TABLE

RL (m MOTURIKI DATUM)

20 —

15 —
10 —
wn
(@]
<<
T
Peak flood water level &
_ _ /¥ _w_RL544m _ _
5| =
——_SANDS & SILTS (Stopbank FILL) ~—,__ Initial water level
P e 2 — 737% g — :il‘fez B 'Qrggtiff SL-TS = == —3—= I— = — e —p— —
Medium dense fine to mﬂunﬁANDSZi R  Verystif S Te— — ) v = SiE s
— — 2 —— 2= — e T e e e e e T g g gl g
0— Inferred SANDS and Gravelly SANDS
_5 —
-10 -
15 | | | | | |
0 10 20 30 40 50 60
DISTANCE (m)
CROSS SECTION R2E
NOTES:
— CLIENT: DRAWN: PROJECT;
1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION.
2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE: >7
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,
EDGECUMBE REVISION: SCALE:
o 25 5 75 10 125 m Mw sy 1:250
1:250 5___—' Geosciences TITLE: DATE SHEET:
Chapman Morton Woodward CROSS SECTION R2E 05/08/2016 A3 L




20—

15—
10—
Peak flood water level - _
_ .  w.. .. RLES3M.._. . ... ... ... 3 5 g
= = z I
E 5 Stopbank FILL & g &
8 o . T, , __ FpmuwsitsiTs F T Y —— — p— —
= — P T —_— e e e
g X = LA e I E — 5688 to madium densé fine to medium SANDS — e R
6 PP e S [P S P Ll e i ey SN SR S LI — — o ”
; _—— —— 72— — 7 i S S S . L
% 7 Loose to medium dense fine to coarse Gravelly SANDS and SANDS
4
[ S S S— — —_— —_— ' — Y — ' — 7 — Y — — 17— — 2 T T T SR S SN — S S S S P
5| Very stiff to hard SILTS Y ”
h [ S S i S e o e e e e e e i AL SR SR ML L RS
Medium dense Gravelly fine to coarse SANDS
—_ ——— —— —— 7 ——
TRt e Tt ey
o —r— e e T g RSO A S e e g g g g g g g
Dense Gravelly fine to coarse SANDS
15 I I I I I I I I I I I I I I I
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
DISTANCE (m)
CROSS SECTION R3A
LEGEND: NOTES:
_ —_ CLIENT: DRAWN: PROJECT;
SLOPE PROFILE 1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION. - . .
—— —+——  INFERRED GEOLOGICAL EOUNDARY 2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE: 28
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,
— — —  INFERRED WATER TABLE EDGECUMBE REVISION: SCALE:
0 4 8 12 16 20 m = o)1 1:400
1:400 | ———— Geosciences [ DATE SHEET:
Chapman Morton Woodward CROSS SECTION R3A 05/08/2016 A3 L




20—+

15— =
g
£
S
g
10+ S
g
/Peak flood. water level o [a)
@ &
< W .. RLET9M._. ... . 3 g £ §
= I T i3] w
2 o5 ] kY o <
5 . Stopbank Fill T i i _ L, S S— —
e Initial water level »— — o Fimtosljff Organic SILTS (FILL) 5~ P — ; ? Mevdiam dense7fin?e © medilim SANDS 2 B — — o 11 _
z T T T T e e e e e e 2 . - IR
2 Very st SILTS — = = z z ? — — e
E — 1=
i 0 Medium dense Gravelly fine to.coarse SANDS
&
P — —f— —— —— —— — ) e e P P . P P 1 T P 1 T e P e e s T e s e e s e e e T Tt o T
— e g g S P PSP B S P SN J%’mﬁw%@TL7- e e —— — ' — 77— — 77— —?—— ————————— 71— [
ST [ RPN SRS AR SN SN S S SUS e S WIS W S SN S WS I S R 777Loosef$|l%yfieSA;NQ’Si —— e — — S —— — P — P — 7 — P — ) — P ——?— — Y —— Y . ——= 1 =
Soft to firm Clayey SILTS
—_—— P P 9 e e e e e f— —— —— —— —— — P ——— 7 —?— — ' —?—— —— ' 7 —— ' ——?— ——?—— ——?—— —— ' ' ' 70— 7.7
104 Medium dense fine SANDS
e g g g e e g e g g e e g g e e e Y — Y — 77— — 77— — 7 ——— ——7— —— 77— —?—— —— 77— —————7—— —— 7 |—
Dense to very dense coarse SANDS
— g g g e o e o g o g o g o g g g . P P P 7 —— 7 —— 7 —— 7 —— 7 —— 7 —— 7 —— 7 ———— 7 —— 7?7
] —r— e e e e e e e e e L PEAT e L e
Very dense Silty fine SANDS
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
DISTANGE (m)
CROSS SECTION R3B
LEGEND: NOTES:
- - CLIENT: DRAWN: PROJECT:
SLOPE PROFILE 1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OoMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION. - - -
—— —+——  INFERRED GEOLOGICAL EOUNDARY 2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE: 29
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,
— — —  INFERRED WATER TABLE EDGECUMBE REVISION: SCALE:
0 4 8 12 16 20 m = o)1 0 1:400
1:400 | ———— Geosciences [ DATE: SHEET:
Chapman Morton Woodward CROSS SECTION R3B 05/08/2016 A3 L




204

Peak flood water level
IR ¥ .. RL6TAM .. oo

R3-HA05

ICE HA1 (offset)
AECOM BH1

Stopbank Fill

RL (m MOTURIKI DATUM)

Medium dense Gravelly coarse SANDS

—_—— 7 — P T P I P e e e 9 g9 g9l g gl g gl il pi L ip gl g g e e e P
? Véy siiff o hard $iTs ? ? ? ? ? ? ? ? ? ? ? ? ? ?
[PPSR SIS Y SIS SN NN S —— S S S S S o S’ bl vk SR

, Silty i to coarse SANDS

g gL g g g e e e e P —— P —— 7 —— 7
Frm C\gyey SILTS

7 Bense coarse SANDS 5 ) 2
B B . T Iy, J Iy, St T Tt S B B e L B B e I e m e R e B B e ey e e e
Medium dense Silty fine SANDS Modium donse crarse SANDS

DISTANCE (m)

CROSS SECTION R3C

LEGEND: NOTES:
_ —_ CLIENT: DRAWN: PROJECT;
SLOPE PROFILE 1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION.
—— —+ —  |NFERRED GEOLOGICAL BOUNDARY 2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE: 30
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,

— ¥— —  WATERTABLE EDGECUMBE REVISION: SCALE: _
0 5 10 15 20 25 m Mw G . (DL 0 1:500
eosciences [+7& D

1:500 e — i — : ATE: SHEET:
: Chapman Morton Woodward CROSS SECTION R3C 05/08/2016 A3 L




©
2
10+ ~ 5
© T °
3 m = =
Peak flood water level 2 s < z
P A .. W _RLETAM. . ... . T > L =
5 3 g 5 g
g 5 Stopbank Fill x o = ES
s ’
= Initial water level 7—— P e B ) 5 Ly FImUOSHSILISEILL) - o o ey e P NP N NP S SN B PN
4 v Medium dénse fine to medium SANDS
5 Py [ SR AU S A LAy SN U D SNSRI SN YA SN 7 S S 7 R g S S R g’ Sy S S S S U - SO SR SR SIA L S SMM S LS RSN, S TS L S S JEA 7 S S A S P S
=
E 0
= Medium dense Gravelly coarse SANDS
o
2 2 —— i — —— —— P 7 P 7 [ SN S S S — S
. 2 2 2 2 T T e e — 0 o o o e —_—r—
Very stiff to hard SILTS ? ? ? T
2 —— ———_ Y Y T . Y . — " — ' = . = . . 2 — P — — g g g
P N 7 N . . , , . - SoftClayey SILTS , ‘ ) sntynne?tocoa o SANDS
e ek e e e ey R B K ey R ek Ry e B ey N ey Wl ey Wy} #’ﬁif T e ey e Y ety e i Py e e e 2y,
Loose coarse SANDS Soft SILTS with some fine sand

—— —— — 7 —— P 7 P 7 P Y Y Y 9 9 9 9 g
Firm Clayey SILTS ? ? ? ?

. e . L T L, T TS s T
Dense coarse SANDS
— 2

7 —7—
Medium dense coarse SANDS

Medium dense Silty fine SANDS

20 T T T T T T T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

DISTANGE (m)

CROSS SECTION R3D

LEGEND: NOTES:
_ —_ CLIENT: DRAWN: PROJECT;
SLOPE PROFILE 1. BASE PLAN ADAPTED FROM: BAY OF PLENTY REGIONAL COUNCIL BAY OF PLENTY REGIONAL COUNCIL OMG TGA2016_0216
LIDAR 2011 DATA AND GPS SURVEY INFORMATION.
—— —+ —  |NFERRED GEOLOGICAL BOUNDARY 2. CMW BOREHOLE LOCATIONS ARE OBTAINED FROM GPS SURVEY. PROJECT: CHECKED: KB FIGURE: 31
3. OTHER BOREHOLE LOCATIONS ARE APPROXIMATE ONLY. RANGITAIKI RIVER AND FLOODWAY,

— ¥— —  WATERTABLE EDGECUMBE REVISION: SCALE: _
0 5 10 15 20 25 m MWG . (NZ)Ltd 0 1:500
eosciences [T & DATE: SHEET:

. { ATE:
1:500 M Chapman Morton Woodward CROSS SECTION R3D 05/08/2016 A3 L
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NZ GEOTECHNICAL SOCIETY INC °©

SOI L > field guide s

FIELD DESCRIPTION OF SOIL

SEQUENCE OF TERMS - fraction - colour - structure — strength — moisture — bedding - plasticity — sensitivity — additional

GRAIN SIZE CRITERIA
Gravel Sand CLASSIFICATION S
=
Boulders | Cobbles | 8 | §E | o | 8| § | o |Sit Clay | Organic Soil 2
3 3 = 3 2 £
o 1= (=3 e 8
H <5 B
i (= w ‘» E
Size Range 200 60 20 6 2 06 02 006 0002 = = IR S
(mm) e - < 2
—— 4 € E
Gl‘aphic . ‘ 080%800 .' .' .' .' .' .' .'.' .' xxxxx)( _:_:_:_ NYZR\VZNVNYZ / 8 & 8
e e e 0 000 0 e XX X |— — —
Symbol OOQOQOQO R A e A 5
PROPORTIONAL TERMS DEFINITION (COARSE SOILS) g 8
= O
frale =] kS
Major >50 GRAVEL g5
[UPPER CASE] [major constituent] \ = %
= 2
Subordinate (-..)y 20 - 50 Sandy & e s
[lower case] A S —E
Minor with some ... 12-20 with some sand =
with minor ... 5-12 with minor sand L 3
: : , 2z E
with trace of (or slightly)... <5 with trace of sand a5
(slightly sandy) =
DENSITY INDEX (RELATIVE DENSITY) TERMS CONSISTENCY TERMS FOR COHESIVE SOILS
Descriptive Density Index SPT “N” value Dynamic Cone Descriptive | Undrained Shear | Diagnostic Features
Term (Rp) (blows / 300 mm) | (blows / 100 mm) Term Strength (kPa)
Very dense > 85 > 50 > 17 Very soft <12 Easily exudes between fingers when
Dense 6585 30-50 7-17 Squeezed
Medium dense 3565 10-30 3_7 Soft 12 - 25 Easily indented by fingers
Firm 25 — 50 Indented by strong finger pressure and
Loose 15-35 4-10 1-3 can be indented by thumb pressure
Very loose <15 <4 0-2 Stiff 50 — 100 | Cannot be indented by thumb pressure
Note: @ No correlation is implied between Standard Penetration Test (SPT) and Dynamic Cone Test values. R . .
* SPT “N” values are uncorrected. « Dynamic Cone Penetrometer (Scala) Very stiff 100 - 200 Can be indented by thumb nail
ORGANIC SOILS/ DESCRIPTORS Hard 200 - 500 Difficult to indent by thumb nail

MOISTURE CONDITION
Topsoil Surficial organic soil layer that may contain living m Granular Soils | Cohesive Soils

matter. However topsoil may occur at greater depth,

having been buried by geological processes or man- Looks and feels dry | Run freely Hard, powdery or friable
made fill, and should then be termed a buried topsoil. through hands

Organic clay, | Contains finely divided organic matter; may have Moist Feels cool, darkened | Tend to cohere | Weakened by moisture,

silt or sand distinctive smell; may stain; may oxidise rapidly. in colour but no free water on hands
Describe as for inorganic soils. when remoulding

Peat Consists predominantly of plant remains. Wet Weakened by moisture, free
Firm: Fibres already compressed together Spongy: water forms on hands when
Very compressible and open stucture Plastic: Can be handling
moulded in hand and smears in fingers Saturated | Feels cool, darkened in colour and free water is present on the sample

Fibrous: Plant remains recognisable and retain some
strength Amerphous: No recognisable plant remains

GRADING (GRAVELS & SANDS)

OO | opet vt of 2 40 rafls o m a redeposted sl
upper part of a soil profile or in a redeposited soil erm escription

compiled by KATE WILLIAMS design KARRYN MUSCHAMP

(e.g. colluvium or fill) Well graded Good representation of all particle sizes from largest to smallest
Carbonaceous | Discrete particles of hardened (carbonised) plant material. Poorly graded Limited representation of grain sizes - further divided into:
PLASTICITY (CLAYS & SILTS) Uniformly graded | Most particles about the same size
Gap graded Absence of one or more intermediate sizes
High Can be moulded or deformed over a wide range of
plasticity moisture contents without cracking or showing any NZ GEOTECHNICAL SOCIETY INC
tendency to volume change This field sheet has been taken from and should be used and read with reference

to the document FIELD DESCRIPTION OF SOIL AND ROCK. Guideline For the
Field Classification and Description of Soil and Rock for Engineering Purposes.
NZ Geotechnical Society Inc, December 2005. www.nzgeotechsoc.org.nz

Low plasticity | When moulded can be crumbled in the fingers; may
show quick or dilatant behaviour




Date: 12/07/2016

HAND AUGER BOREHOLE - F1-HAO01

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

Borehole Location: Refer to Figure 02

CMWGeoscien‘gé'sd

Chapman Morton Woodward

1:25

Sheet 1 of 1

Logged by: KB Position: E.1937233.5m N.5789659.7m (NZTM) Elevation: RL 2.79m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 -~ 2 Material Description .- Dynamic Cone
= % E ;E, T]_; Soil: USC; Soil typg; (I:olourl; _st_ru.cture_; §trength; moisture; bedding; %é Eé Shear Strengths |  penetrometer
5 2 = Z |5 pIa§t|C|ty, sensmvny, additional comments B gg 29 (kPa). (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional (=S | §% | Peak (Residual)
® 0] comments °e 5 10 15 20
2.8 i OL: TOPSOIL - Organic SILT: brown, low plasticity. Occasional -
] fine to coarse pumice gravel. h
i Dto V-115(28) ]
= B! M |
- b Fto ]
B St |
] V-67(42) -
21 . OL: Sandy organic SILT: brown, non plastic. Sand is fine to u
] coarse grained, well graded. ]
= | 19 ...becoming black, no sand. M V_38(26) —
ML: SILT: light brown mottled brown, low plasticity. T
é 17 SW: Fine to coarse SAND: grey-brown, well graded. ]
< Dto ]
M| ]
T 14 + OL: Organic SILT: black, non plastic. Fibrous, slight organic M... ]
— 1.3 ——N~_odour. 1 —
| 1.2 ] GM: Silty fine to coarse GRAVEL: grey, well graded, pumiceous. I i
2 B SP: Fine to medium SAND: grey, poorly graded, pumiceous. —
3 ] Poor recovery. n
% 4 ...trace to minor fine pumice gravel. I |
o B W .
S ] ‘ n
S i i
E| 2 -
< ] ]
i Borehole terminated at 2.2 m ‘ i
. I E
] MD ‘ ‘ i
| toD o
E | E
I 5 _

Termination reason: Hole Collapse

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.

Remarks: Shear vane - 1912. Little to no recovery from 1.6m. Alluv. stratigraphic code denotes Alluvial Deposits. Pt stratigraphic code
denotes Peat. TS stratigraphic code denotes Topsoil.




HAND AUGER BOREHOLE - F1-HA02

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

Date: 12/07/2016
Borehole Location: Refer to Figure 02

CMWGeoscien‘gé'sd

Chapman Morton Woodward

1:25

Sheet 1 of 1

Logged by: KB
Checked by: KB

Position: E.1937404.7m N.5790016.7m (NZTM)
Survey Source: GPS Survey

Elevation: RL 2.44m
Datum: Moturiki

Hole Diameter: 50mm
Angle from horizontal: 90°

g R _ . Material Description . _ 1% Dynamic Cone
o= z € =12 Soil: USC; Soil type; colour; structure; strength; moisture; bedding; es|¢ 2 Shear Strengths |  penetrometer
5 e = ;g_ = plasticity; sensitivity; additional comments 29 |2y (kPa) (Blow/100 mm) Comments
3 4 2 § Rock: Weathering; colour; fabric; rock name; strength; additional [=38 | 5% | Peak (Residual)
15} o comments °e 5 10 15 20
24 i OL: TOPSOIL - Organic SILT with trace gravel: brown, non _
] plastic to low plasticity. Gravel is fine to medium, pumice. h
1 V-112(31) .
= ] Dto ]
u _ M —
] stto|V-155(65) 1
, VSt |
, ...becoming sandy silt. |
5 ML: SILT: light brown, low plasticity. ]
3 a | " V-67(26) —
= ! SW: Fine to coarse SAND: grey-brown, well graded, pumiceous. -
§ a 12 OOdL(;uC:rganic SILT: black, low plasticity, fibrous. Slight organic Mo E
o : i
] 1.0 ...20mm coarse pumice gravel lens. | T
i SM: SILT with trace sand: grey, low plasticity. Sand is fine 1
i) B grained, pumiceous. Poor recovery. —
3 ] ] i
Q.
5 i - i
(a)] - w ]
S 7 ]
3 0.5 ] ]
= 4 : Gravelly : grey, low plasticity. Gravel is fine to medium, -
= ’ GM: G lly SILT: [ lasticity. G lis fine t di
2 pumiceous. Poor recovery. —
i Borehole terminated at 2.1 m MD n
i toD - _
37 ] | | ~
i Dto ‘ ‘ i
4 VD |
47 ‘ =
] _— | 4.3-4.3m: DCP refusal.
— 5 a _

Alluvial Deposits.

Termination reason: Hole Collapse

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.

Remarks: Shear vane - 1912. Little to no recovery from 1.9m. Groundwater measured after drilling. Alluv. stratigraphic code denotes




HAND AUGER BOREHOLE - F1-HA03

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 12/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 02 1:25 Sheet 1 of 1
Logged by: KB Position: E.1937556.5m N.5790349.7m (NZTM) Elevation: RL 2.11m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
g R ____ Material Description S Dynamic Cone
= % E =l Soil: USC; Soil typg, (I:olourl, _st_ru.cture_, §trength, moisture; bedding; gg 58 Shear Strengths |  penetrometer
5 2 = Z |5 pIa§t|C|ty, sensmvn){, additional comments B gg 29 (kPa). (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional =S | §% | Peak (Residual)
® 0] comments Cg 5 10 15 20
21 i OL: TOPSOIL - Organic SILT: brown, non plastic. Some silt _
b lenses, light brown. Occasional medium to coarse pumice I
] gravel. ]
] V-164(43) ]
- M —
N F to ]
= i St |
] V-159(54) -
14 7% ML: SILT: light brown, non plastic. Dto H ]
i M i
1.3 - - — B
1 OL: TOPSOIL/SILT: brown, low plasticity. Soft. M V-46(13) 7
1 ] ...becoming sandy; grey, pumiceous. D... ]
T 10 N ><‘>< QL: PEAT: black, non plastic, completely decomposed. Soft, M ]
— 0.9 5\ _fibrous. v i
0.8 i ML: SILT: light brown, low plasticity. M- | MD i
2] A A B SP: Fine to medium SAND : grey, poorly graded. Occasional toD —
é ] fine to medium pumice gravel. Poor recovery. ‘ 7
a ] B
K ] W — 7
3 7 ‘ N
=) 4 .
< ] ]
4 Borehole terminated at 1.9 m i
2] | .
3] -
] Dto ‘ n
i VD ‘ |
4] =
I 5 _

Termination reason: Hole Collapse

Remarks: Shear vane - 1912. Little to no recovery from 1.3m. Pt stratigraphic code denotes Peat.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - F1-HA04

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 12/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 02 1:25 Sheet 1 of 1
Logged by: KB Position: E.1937738.2m N.5790740.0m (NZTM) Elevation: RL 2.06m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 -~ 2 Material Description .- Dynamic Cone
o= ‘;“ € £ T]; Soil: USC; Soil type; colour; structure; strength; moisture; bedding; gé gg Shear Strengths |  penetrometer
5 e = ;g_ _g_ plagticity; sensitivit){; additional comments B ‘gg ‘g_g (kPa). (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional =S | §% | Peak (Residual)
® 0] comments Cg 5 10 15 20
21 4 OL: TOPSOIL - Organic SILT: brown, non plastic. Occasional -
] medium pumice gravel. h
= i D to ]
- 1.8 M .
’ SM: SILT: light brown, non plastic. Interbedded topsoil/organic -
] silt layers. V-51(16) ]
I 16 4 OL: Organic SILT: black to brown, low plasticity. F ]
5 Jx X1 ML: SILT with trace clay: light brown, low plasticity. Slightly ]
:?<X><>£ greasy when reworked. M V-51(35) 1
1% i
Y X x . i
12 40 SW: Fine to coarse SAND: grey, well graded, pumiceous. ?Hi;l'zhmé:slﬁger pushed _
" 1] Occasional fine to medium pumice gravel. —— 9 Y- ]
3 i i
o i i
Q.
S i i
a 4 MD B
-§ 08 N SM: Silty fine SAND: grey, poorly graded. Poor recovery. Wto ]
=} . -
Z ] s ]
4 Borehole terminated at 1.9 m ‘ i
27 .
. | E
] D to ‘ n
i VD i
4] | =
I 5 _

Termination reason: Hole Collapse

Remarks: Shear vane - 1912. Little to no recovery from 1.5m. Running sands at 1.9m. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - F1-HA05

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 12/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 02 1:25 Sheet 1 of 1
Logged by: KB Position: E.1937911.2m N.5791114.8m (NZTM) Elevation: RL 1.55m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 -~ 2 Material Description .- Dynamic Cone
o= ‘;“ € £ T]; Soil: USC; Soil type; colour; structure; strength; moisture; bedding; gé gg Shear Strengths |  penetrometer
5 e = ;g_ _g_ plagticity; sensitivit){; additional comments B ‘gg ‘g_g (kPa). (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional =S | §% | Peak (Residual)
® 0] comments °e 5 10 15 20
15 i OL: TOPSOIL - Organic SILT: brown, low plasticity. Occasional -
] medium pumice gravel. h
. 1 V-97(35) .
] M ]
10 1 ML: SILT: light brown, non plastic to low plasticity. Slightly Fio ]
. 1% powdery when dry. st |V-30(20) 1
3 £ x X .
< 08 "~.-] SW: Fine to coarse SAND: grey, well graded, pumiceous. } ]
h . ]
- 06 OL: PEAT: black, non plastic, completely decomposed. Fibrous, w 0.9-1.0m: Al_Jger pushed _
s 1 ) : through easily. ]
K% slight organic odour. n
04 40 ML: SILT: light brown, low plasticity. V_104(54) ]
Ix % ...20mm thick fine to coarse pumice gravel lens. i
4w % _
] 4% X -
3 JoAx ] ]
= Ix % | ]
a K X X| ...20mm thick fine to coarse pumice gravel lens. Wto MD |
= Jx % S - -
s €% X i
= BE - ]
< TR n
Ix < ] ]
I XX I i
d% % —
2 i Borehole terminated at 2.0 m ]
3 | | ]
] D ‘ i
] ) E
— 5 a _

Termination reason: Hole Collapse

Remarks: Shear vane - 1912. Little to no recovery from 1.6m and hard to auger. Alluv. stratigraphic code denotes Alluvial Deposits.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F1-MB01

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

Date: 18/07/2016

(N2Z) Ltd
CMWGeosciences

Chapman Morton Woodward

Borehole Location: Refer to Figure 02 1:50 Sheet 1 of 2
Logged by: OMG Position: E.1937227.9m N.5789662.6m (NZTM) Elevation: RL 3.82m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Estimated | . &'g El Spacing E
- 4 = £ - Soil: USC; Soil Type; colour; structure; strength; moisture; S8 |52 o Strength 2 é% o (mm) @ ’S
= s £ o y P S " 22 |20 3|18 hed > =3 Comments/Defect
5 ° = ;g_ = bedding; plasticity; sensitivity; additional comments 278 2o ] &5 ° B z -3 Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & S5 = = o8 £ 5 P
5} o 9] comments 32 sxzza 2E£3 % | e885g|E
x ‘@o:E%: E%nggfﬂ o <s887|°
3.8 J SM: SILT with some sand: brown, non plastic. Sand J
g is medium to coarse, pumiceous. Occasional coarse -
1 pumice gravel and organic fibres. 7
] 100 ]
i 1 — M ]
] StoF ]
— (1,0,0) N* —
i =0, 7
b 40 Recovery 7
T =180mm 7
] 19 2 OL: PEAT: black, non plastic, highly decomposed. Mo —
o ] Common hard organic fibrous inclusions (50% of W ]
A! 15 matrix). i _ J
SM: Sandy SILT: grey, non plastic. Occasional 4
interbedded bands of coarse pumice sand; 100 1
horizontal, thick. ]
2.8-3.0m: SAMPLE 4
F1-001 ]
(5,6,8) N* —
=14, R
80 Recovery B
=360mm T
@ _
§ ...more gravels present. ]
[ 4
[a] M H i
s 100 _
>
3 i
< i
(5,7,7)N* —
=14, 1
80 Recovery 7
=360mm T
HQ —
...medium pumice gravel lens. 1
T | 16 Pt: ORGANIC FIBRES: Black, hard, partially w 4 s
B 18 decomposed. Fibrous. ]
SM: SILT with trace sand: grey, non plastic. Sand is s J
fine grained. 4
22 i [giEaS ML: Clayey SILT: grey-brown to grey-green, low to (Ol?) N ]
£ X X medium plasticity. Soft, greasy. Some organic fibres. 44 Recovery 1
JX X =200mm 1
2 j Eags 1
3 FK b
oY T XX 1
] % X M to ]
5 1R W ]
3 7 % x s 62 ]
4 1 X ¥ ]
% % ]
1 x % i
KX (2,0,1) N* —
el =1, E
X 100 Recovery R
ey = 450mm ,
Iz | 41| g 7T SM: Fine to medium SAND and organic SILT w -
1= -4.3 T% %3\ mixture: grey-brown, poorly graded, low plasticity. ]
4 % 3| \_Some organic fibres. i
4% %7 ML: Clayey SILT: grey-brown to grey-green, low to 4
—+ % x| medium plasticity. Soft to stiff, greasy. Some organic 100 —
®» T %™ fibres. ]
B I X x| ]
g X Fto R
8 9 — X ¥ w | st (3,32 N* —
5 JESS =5, ]
S TR % 89 Recovery 7
= = % =400mm b
< 1= i
7_>< )i —
= i
6.0 T X X 100 ]
e SP: Fine to medium SAND: grey-brown with slight J
1 10 |
Continued on next sheet

Termination reason: Target Depth

Remarks: Logged 19 July 2016. TS stratigraphic code denotes Topsoil. Pt stratigraphic code denotes Peat.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F1-MB01

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 18/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 02 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1937227.9m N.5789662.6m (NZTM) Elevation: RL 3.82m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 ~ |2 Material Description oc | B2 | Weathering | » Estimated | &g E Spacing | ©
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58158 3 [a Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g § g 2 ‘%& = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .E’B P
5} o 9] comments 32 sxzza 2E£3 % | e885g|E
x ‘éoIE%: E%nggfﬂ o 5<e887|°
6.2 orange staining, poorly graded. i
SW: Fine to coarse SAND with some gravel and 10.1-10.2m: SAMPLE |
minor silt: grey-brown, well graded. Gravel is a F1-002
mixture of subrounded fine to medium pumice and (5:8.9)N*
subangular to subrounded fine black lithics. 47
...becoming less gravelly. MD 84 Recovéry
=380mm
5 ML: Clayey SILT: brown to grey-green, low to 100
medium plasticity. Soft. Some thin organic fibres;
black-brown, fibrous. S
L | g? OL: Organic SILT: black, non plastic. Highly —
decomposed wood fragment, slightly fibrous, (8,10,13)
amorphous. * =23,
SP: Fine to medium SAND: grey mottled brown, 91 BQCOVSW
poorly graded. =410mm
...becoming pale grey.
91 SM: SILT with trace sand: pale grey streaked pale 100
orange, poorly graded, non plastic. Powdery when
reworked.
2
§ 96 SP: Fine to medium SAND: pale grey, poorly (7,10,15)
8 graded. Mto N* = 25,
o ...some fine to medium pumice gravel. W MD 100 Recovery
2 = 450mm
2 -10.1 - -
P4 SP: Fine to medium SAND: dark grey-green, poorly
graded.
100
...hard organic fibres up to 10mm; black, fibrous.
stiff.
(8,14,15)
N* =29,
100 Recovery
=450mm

Borehole terminated at 15.5 m

©

N
o

Termination reason: Target Depth
Remarks: Logged 19 July 2016. TS stratigraphic code denotes Topsoil. Pt stratigraphic code denotes Peat.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F1-MB02

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

Date: 16/07/2016

(N2Z) Ltd
CMWGeosciences

Chapman Morton Woodward

Borehole Location: Refer to Figure 02 1:50 Sheet 1 of 2
Logged by: OMG Position: E.1937396.1m N.5790021.2m (NZTM) Elevation: RL 3.73m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
2 . P Defect 3
& — 2 Material Description oc 32 | weathering | - Estimated | . &'g El Spacing E
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; £s |58 g |q Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g 3|9 'g’) ‘%& = =g Description
3 4 o) @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 2.2 e x S5 =~ = o8 .85 P
5 = 0] comments 3 : >E8 % og%fi%?
x|232233 £2z%,24 “¢ Fcg88%(°
3.7 J OL: TOPSOIL - Organic SILT: black, non plastic. J
3.7 i SM: Sandy SILT: brown, non plastic to low plasticity. i
1 Sand is coarse, pumiceous. Occasional medium to B
N coarse pumice gravel. Occasional soft silt ]
i inclusions. i
] 100 ]
s - st ]
] (2,1,1) N* ]
i =, i
] 58 Recovery -
T =260mm 7
5 | :‘2 2 — ML: SILT with trace clay: brown with orange —
(_! 15 staining, non plastic to low plasticity. Soft, powdery M s ]
%) when reworked. 4
- | 13 SP: Coarse SAND: grey, poorly graded. 4
) OL: PEAT: black, non plastic, partially decomposed 86 —
11 wood fragment. Very stiff, fibrous. ]
SP: Fine SAND: grey with slight orange staining, 4
poorly graded. 4
3 — SW: Fine to coarse SAND with some gravel: grey (5,4,3) N* —
with slight orange staining, well graded. Gravel is L =7, 1
medium to coarse, pumice. 67 Recovery ]
=300mm
0.0 - - - — ]
SM: SILT with trace sand: grey, non plastic. Sand is 1
4 - fine grained. 100 ]
04 SW: Gravelly fine to coarse SAND with trace silt: 1
-0.6 ] grey, well graded. Gravel is coarse, pumice. ]
_ SM: SILT with trace gravel: grey, non plastic. Gravel (8.8,8) N* |
@ 4 is fine, pumice. =16, 4
‘@ T 80 Recovery 7
2 1 Vstto = 360mm 1
[ < H 4
e 5 HQ ]
s R R
> n 4
2 ] ]
< L M to g
_ W 100 _
23 6 J ML: Clayey SILT: grey-green, low to medium (Ol?) N ]
4 plasticity. Soft, greasy when reworked. 100 Recovery 1
] S =450mm ]
28 b SP: Fine SAND: greenish grey, poorly graded. b
7 L 57 _
38 SM: SILT with trace sand: grey with pale brown I 1
| a8 . subhorizontal bedding, non plastic. Sand is fine (0,0.0)N* N
I % w[\_grained. =0 i
4% al,,y OL: Organic Clayey SILT: grey-brown, low plasticity. 100 Reco\/ery 4
1 x x| Soft, greasy, spongy. Trace highly decomposed =450mm 1
w3 wood fragments. Occasional organic fibres. ]
8 7} 5 x| ...becoming black. w ]
4 e 4
4 X X 4
® Kl S b
& T xx % ]
Xl i
I XX 4
A e B
9 — X X (0.1,1)N* -
X ke =2, J
T xx 33 Recovery E
T ke, =150mm ]
] 58 SW: Fine to coarse SAND: grey, well graded. B
5 -.with a stiff organic fibre (10mm dia), orange-brown, L 100 4
=z very stiff. b
1 10 |
Continued on next sheet

Termination reason: Target Depth

Remarks: Logged 19 July 2016. TS stratigraphic code denotes Topsoil. Alluv. stratigraphic code denotes Alluvial Deposits.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F1-MB02

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 16/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 02 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1937396.1m N.5790021.2m (NZTM) Elevation: RL 3.73m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 ~ |2 Material Description oc | B2 | Weathering | » Estimated | &g E Spacing | ©
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58158 3 [a Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g § g 2 ‘%& = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .E’B P
5 = 0] comments 3 : >E8 % og%fi%?
xe3EEE3 §2z2,294 "¢ Fcg88%(°
5 | 6.4 OL: Organic SILT: brown-grey, low plasticity. Soft,
e greasy, spongy. Trace highly decomposed organic s
— -6.7 wood fragment.
SW: Fine to coarse SAND with minor silt: grey with ;“}’qug)
some orange staining, well graded. 80 Recover’y
=400mm
7.8 = 100
- T GW: Sandy fine to coarse GRAVEL: mixture of pale
T=:7| orange and pale grey, subrounded, pumice. Some
J fine black subangular lithics. Sand is coarse
12 —| grained, pumiceous. (4,6,4) N*
1 =10,
B 44 Recovery
T =200mm
@ — ...gravel becoming fine.
i 1 Mto
2 ] W
8 -9.2
= 13 — GP: Medium to coarse SAND with some gravel: MD 100
© .
S grey, poorly graded. Gravel is fine, subangular to
<=:(‘ subrounded, pumice.
9.7 SP: Fine to medium SAND: grey, poorly graded. (1,3,8) N*
89 Recovéry
=400mm
14 —
100
...30mm fine to coarse gravel and black organic silt
lens.
15 — (5,10,20)
B N* =30,
93 Recovery
=420mm

Borehole terminated at 15.5 m

® ~ =)

©

N
o

Termination reason: Target Depth

Remarks: Logged 19 July 2016. TS stratigraphic code denotes Topsoil. Alluv. stratigraphic code denotes Alluvial Deposits.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F1-MB03

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 15/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 02 1:50 Sheet 1 of 2
Logged by: OMG Position: E.1937545.5m N.5790354.6m (NZTM) Elevation: RL 3.65m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Estimated | . &'g El Spacing E
- g = £ - Soil: USC; Soil Type; colour; structure; strength; moisture; S8 |52 o Strength 2 é% o (mm) @ ’S
= s £ o y P S " 22 |20 3|18 hed > =3 Comments/Defect
5| 8 = £ < bedding; plasticity; sensitivity; additional comments 8T |8 3 &5 ° BL z 2 Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & S5 = = o8 £ 5 P
5} o 9] comments 32 sxzza 2E£3 % | e885g|E
x ‘@o:E%: E%nggfﬂ o <s887|°
3.7 J ML: SILT with some sand: brown, non plastic, trace J
B rootlets. Sand is coarse. 4
] 100 ]
b ...some coarse pumice gravel. Dto b
= 1 — M St —]
LI_. N 4
] (1,1,1) N* ]
i =, i
] 60 Recovery -
7 =270mm 7
1‘7 2 OL: Organic sandy SILT: pale brown-black, non —
- 15 ] plastic. Highly decomposed, soft, greasy. Sand is w s ]
.‘2 i medium to coarse. i
— | 13 i Pt: PEAT: black, partially decomposed wood ]
7><XX>< fragement. Stiff, fibrous. 100 —
] SM: SILT with some sand: grey-brown, non plastic. ]
i Sand is fine grained. Occasional gravel lenses; J
4 gravel is medium to coarse, pumiceous. Mto 4
3 ...fine to coarse gravel lens, grey. w (4,9,10) —
i N*=19, i
7 80 Recovery 4
T =360mm 1
4 — Vst to 100 -
] H ]
i ...mixture of black organic fibres and fine pumice i
B gravel. 4
— (7,11,13) —
] w N* =24, i
] 87 Recovery B
T =390mm 1
5 — ...coarse pumice gravel lens, poorly graded HQ —
@ 4 i
= ] ]
] | i
2 - 100 5.5-5.6m: SAMPLE
= ] F1-003 ]
3 2.1 . .
Z J ML: Clayey SILT: grey-green, low to medium J
6 — plasticity. Soft. (6,1,1)N* ]
i s =, i
] 100 Recovery 4
vs ] Mto =450mm ]
- ik SM: SILT : grey mottled brown with some green w 1
streaks, non plastic. Large hard organic fibre ]
(130mm in length). St J
sa | 7 100 ]
- T ML: Clayey SILT: dark brown-grey, low to medium 7
] plasticity. Soft. Some layers of organic wood ]
J X ¥] fragments, fibrous, stiff. ]
KX (0,1,0) N* —
el =1, E
X 80 Recovery 1
ey = 360mm ,
R W i
8 X x 7]
T ...becoming grey-green. b
1 e ...becoming grey-green mixed brown, very soft. s ]
ey ><_ 4
X ¥ 48 .
XX i
] 51 Tt Pt PEAT: brown, slightly decomposed wood ]
" 9 —: k.| fragment. Very stiff, fibrous. (212)N* ]
© i -3 J
[0} i
o b 89 Recovery b
i =400mm T
| S8 - SM: Silty fine SAND: grey-green, poorly graded. -
Minor organic fibres. ]
...becoming grey-green with brown bedding. 90 i
1 10 |
Continued on next sheet

Termination reason: Target Depth
Remarks: Logged 19 July 2016. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F1-MB03

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 15/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 02 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1937545.5m N.5790354.6m (NZTM) Elevation: RL 3.65m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 — 2 Material Description oc | 32 | Weathering | 5 Esstt'mat;‘d & &% E Spacing E
- g = £ - Soil: USC; Soil Type; colour; structure; strength; moisture; 58 [58 [9] reng 223 < (mm) 35
= E o o Lo ine) .. 2E |20 > 19 =] Z sa Comments/Defect
5 ] 5 -%_ £ bedding; plasticity; sensitivity; additional comments 27T (8¢ 8 g o X z S Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .E’B P
5} o 9] comments 32 sxzza 2E£3 % | e885g|E
x &QIE%: E%nggfﬂ o 5<e887|°
...some coarse pumice sand
(2,2,2) N*
=4,
L 100 Recovery
=450mm
...some organic silt, black, soft.
-7.8 n - 1 76
SW: Fine to coarse SAND with some gravel: grey,
well graded. Gravel is fine to medium, pumice.
(4,8,11)
=19,
78 Recovery
» =350mm
:‘#;
o
Q
8 M to
= w
% ...no gravels. 100
3 04 ...black subhorizontal bedding.
95 SM: Sandy SILT: brown, low plasticity. Sand is
medium grained.
SW: Silty fine to coarse SAND with some gravel: MD )
grey, well graded. Gravel is fine to medium, (25'1%1) N
pumiceous. 80 Recovéry
=360mm
100
(5,7,10)
N* =17,
84 Recovery
=380mm

Borehole terminated at 15.5 m

® ~ =)

©

N
o

Termination reason: Target Depth
Remarks: Logged 19 July 2016. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F1-MB04

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 13/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 02 1:50 Sheet 1 of 2
Logged by: OMG Position: E.1937727.2m N.5790744.4m (NZTM) Elevation: RL 3.46m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Estimated | . &'g El Spacing E
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58|58 3 [a Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g § g 'g’) ‘%& = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .85 P
5 = 0] comments 3 . >E8 % og%fi%?
x ‘@o:E%: E%nggfﬂ o <s887|°
35 i ML: SILT with trace sand: brown, non plastic. Sand i
B is medium grained. D 4
] ...trace medium pumice gravel. Dto ]
_ M _
29 i ML: Clayey SILT with minor sand: pale brown to ]
i brown mottled black, low plasticity. Soft. Occasional 100 4
= 1 fine to medium pumice gravel. 1
[ 1 -
T M to T
i W s i
— (1,0,1) N* —
i =, i
1 24 Recovery T
T =110mm T
B 15 2 ML: SILT with trace clay: pale brown with orange —
= 1.3 T staining, low plasticity. ]
— 12 i ...becoming mottled brown. i
(%) ! g SP: Medium to coarse SAND: grey, poorly graded, 4
= — pumiceous. 100 —
] 0.9 e OL: Organic SILT : black, non plastic. Highly ] 7
] decomposed, trace organic wood material. _ . ]
’><><><X SM: SILT with some sand: grey, non plastic, |2:18_(?03m SAMPLE J
3w w powdery when reworked. Sand is fine grained. (8,8,10) —
T % Occasional gravel lenses; gravel is fine to coarse, N* =18, 7
1| up to 35mm dia, pumiceous. 36 ﬁi%%"riz 1
L i
2 I Save M i
2 I x ]
3 I XX i
a I % Vs:‘ to i
= 4 %% 90 —
3 < % 1
b= T xx ]
4x X i
— XX (10,13,9) —
X X N* =22, 1
T XX 67 Recovery b
¢ % =300mm 1
5[ X% HQ _]
d% i
E_ A7 Ji y OL: Organic SILT: brown, low plasticity, greasy, ]
= -1.9 = highly decomposed. Soft, spongy. Slight organic g
=+ \_odour. 100 -
T | ML: Clayey SILT: grey-green, low to medium ]
Jx x| plasticity, greasy when reworked. Soft. J
’_X_>£ 4
5 % x 109 g
TXx N*=13, ]
[ % 56 Recovery
JH X =250mm 1
2 R 1
'g KX ...trace organic fibres, yellow-brown. 1
2 T_X x| ..becoming grey-brown. 1
a xx ]
S £ XK ]
3 7 —< X 95 —
2 L 7x] ;
% % i
T x pd StoF ]
,__>< ...some hard organic fragments and organic (0,0,0) N* ]
+ X x| fibrousinclusions. =0, 4
X 100 Recovery R
T X X =450mm 1
8 i_X—X& ...becoming grey-green. ]
1 -4.7 ...becoming grey-brown. h
® ] XIX OL: Organic SILT with some hard organic ]
& e fragments: brown-black, low plasticity. Soft, greasy. 95 _|
— 51 x X Organic fragments are partially decomposed, tinged 4
1 yellow. 1
i ML: Clayey SILT: grey-green with some orange ]
%: 9 —| staining, low to medium plasticity. (1,0,1) N* _]
o g =1 E
g )
o) b 100 Recovery T
e T =450mm 1
2 6.0 1 — ] ]
3 i SM: Silty fine to coarse SAND: grey, well graded. I
=z Occasional thin silt lenses (up to 30mm thick). L 100 ]
— 10 |
Continued on next sheet

Termination reason: Target Depth

Remarks: Logged 15 July 2016. TS stratigraphic code denotes Topsoil. Pt stratigraphic code denotes Peat. Alluv. stratigraphic code
denotes Alluvial Deposits.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F1-MB04

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 13/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 02 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1937727.2m N.5790744.4m (NZTM) Elevation: RL 3.46m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 ~ |2 Material Description oc | B2 | Weathering | » Estimated | &g E Spacing | ©
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58158 3 [a Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g § g 2 ‘%& = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .E’B P
5} o 9] comments 32 s 2E£3 % | e885g|E
xe3EEE3 §2z2,294 "¢ $<888%|°
-6.6 SP: Medium to coarse SAND with some gravel:
grey, poorly graded, pumiceous. Gravel is fine black
lithics with some quartz.
(6,6,4) N*
=10,
56 Recovery
MD =250mm
79 _ ML: Clayey SILT: dark grey-brown, low to medium 57
B plasticity. Greasy when reworked.
g F
T xx
85 E SW: Fine to coarse SAND: grey, well graded, (1.‘1:7;;)
pumiceous. 89 Recovery
™ =400mm
:%‘
o
Q
8 M to
s w
5 71
< 9.7
-~ SW: Silty fine to coarse SAND : brown-black, well
graded.
(9,20,30) 13.5-13.5m: SPT -
Do N* =50, Over 50+ blows
78 Recovery
Vb = 350mm
-105 SP: Gravelly fine to medium SAND: grey, poorly
graded. Gravel is fine black lithics and quartz.
Occasional coarse gravel lenses; dark grey, smooth,
flat, subangular.
100
(5,12,19)
N* =31,
100 Recovery
=450mm

Borehole terminated at 15.5 m

® ~ =)

©

N
o

Termination reason: Target Depth

Remarks: Logged 15 July 2016. TS stratigraphic code denotes Topsoil. Pt stratigraphic code denotes Peat. Alluv. stratigraphic code
denotes Alluvial Deposits.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F1-MB05

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 12/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 02 1:50 Sheet 1 of 2
Logged by: OMG Position: E.1937902.3m N.5791118.8m (NZTM) Elevation: RL 3.38m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Estimated | . &'g El Spacing E
- g = £ - Soil: USC; Soil Type; colour; structure; strength; moisture; S8 |52 o Strength 2 é% o (mm) @ ’S
= | 3 E = o) S PS¢ o SV 2= |80 212 S > =2 Comments/Defect
5 2 = £ £ beddlng,_ plasticity; sens_ltlwty, additional comments . _g 2 2 Q ] &? ° B z > Description
3 o @ I Rock: Weathering; colour; fabric; rock name; strength; additional | = 8 c = e S5 =~ = o8 =7}
5} o 9] comments 32 sxzza 2E£3 % | e885g|E
© 252255 £3z8,29 “¢ Fegg8R|°
3.4 ] ML: SILT : brown, non plastic, minor rootlets. D ]
3.2 Occasional coarse sand. -
1 GM: Gravelly SILT with minor sand: brown, low B
N plasticity. Gravel is coarse, subangular, pumiceous. a
i Sand is fine grained. J
i D to i
] M 100 ]
= 1 — —
[ B St ]
22 i SM: Sandy SILT: black, non plastic to low plasticity. ]
e Sand is coarse. g
— (1,1,1) N* —
i =2, b
] 67 Recovery -
7 M =300mm 1
2 — ...becoming soft, greasy. ]
— 13 TS ..o sand. | 1
%< 4. SM: Sandy SILT: pale brown with orange staining, ]
! F % X" non plastic. Sand is fine grained. Occasional coarse J
—%-X2" pumice gravel lenses. 76 —
:XXXX ...becoming grey and very stiff. 1
T % ]
3 7><>'<X>< (5,7,6)N* ]
1.0 =13, 1
1% i
o 89 Recovery
1% X w = 400mm E
%X 4
b X s Vs}:to .
Jxx i
1o % ]
4. 4
4 — >< X 81 —
B i
Foxx i
1% 4 >< i
3 K X (10,13,9) —
Q 1% N* =22, 1
8 Toxx 100 Recovery g
el I X =450mm ]
é 16 5 e '.>< SM: Sandy SILT: grey-green with occasional orange HQ —
< ] X w staining, non to low plasticity. Sand is fine grained. ]
1 X 4
o 86 ]
1% 4
S X M ]
15X 5.8-5.9m: SAMPLE 4
T %X . F1-005 ]
6 —5¢ F to (1.22)N -
i x’ X St 71 Re;o‘t/lery i
E-X = 320mm 1
£ X 4
i _
1% i
X ]
Jx X ]
7 —xx 76 ]
B X X 4
3.8 1= ML: Clayey SILT: grey-green, low plasticity. Soft, ]
— -4.0 \>,/; X greasy when reworked. B
1, ai.| Pt PEAT: yellow-brown, stiff, fibrous, slightly (0,1,0) N* —
T decomposed. =1 1
4 Al 73 Recovery 1
5 H e =330mm T
o 46 Tl Mto b
o ’ 8 =} « | OL: Organic SILT with trace organic inclusions: w —
Tsc .| brown-black, greasy. Organic inclusions are partially ]
4 % x| decomposed, fibrous. i
_— 5.0 s ]
’ ML: Clayey SILT: grey-green, low to medium 67 -
4 plasticity. Soft, sticky, greasy when reworked. J
” 53 i OL: Organic SILT with trace organic inclusions: ]
= B black, non plastic. Highly decomposed. B
2 9 (0,0,3) N* —
2 ] M =3, i
9 b 100 Recovery T
o 1 =450mm 1
> B 4
= _ | ]
< 6.1 ] ...becoming black. ]
64 4 SM: Silty fine to medium SAND: pale grey-brown to 71 4
e 1 orange-brown, poorly graded. 1
L 10 ] SW: Gravelly fine to coarse SAND: grey, well ]
Continued on next sheet

Termination reason: Target Depth

Remarks: Logged 15 July 2016.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F1-MB05

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 12/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 02 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1937902.3m N.5791118.8m (NZTM) Elevation: RL 3.38m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . —_ Defect 3
8 — 2 Material Description o | B2 | Weathering | », Estimated | 6% E Spacing E
- g £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58188 3 [a Strength ox3 s (mm) 35 Comments/Defect
5 2 g :g_ k< bedding; plasticity; sensitivity; additional comments 2 T g § g 2 gg = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .85 P
5} o 9] comments 32 s 2E£3 % | e885g|E
xe3EEE3 §2z2,294 "¢ $<888%|°
graded. Gravel is fine black lithics and quartz. J
(4,12,18) ]
N* =30, 1
100 Recovery 4
=450mm b
86 ]
(7,13,20) .
N* =33, 1
61 Recovery 4
™ =300mm 1
= . MD to i
g ...occasional coarse subangular gravel, dark grey. D ]
8 M to i
T W ]
5 57 —
< ]
(7,9,9) N* ]
78 Re-covéry 4
=350mm b
-10.6 B ]
14 NO RECOVERY:
a 0 ]
116115 | SW: Gravelly fine to coarse SAND: grey, well (lﬁ’l%?) ]
graded. Gravel is fine black lithics and quartz. VD 33 Recover’y 1
=150mm b
| — Borehole terminated at 15.5 m —
16 — —
17 — —
18 — —
19 — —
- 20 — |

Termination reason: Target Depth
Remarks: Logged 15 July 2016.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - F2-HAO01

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 28/06/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:25 Sheet 1 of 1
Logged by: OMG Position: E.1937159.5m N.5789103.4m (NZTM) Elevation: RL 2.65m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 -~ 2 Material Description .- Dynamic Cone
= % E ;E, T]_; Soil: USC; Soil typg; (I:olourl; _st_ru.cture_; §trength; moisture; bedding; %é Eé Shear Strengths |  penetrometer
5 g = Z |5 pIa§t|C|ty, sensmvny, additional comments B gg 29 (kPa). (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional (=S | §% | Peak (Residual)
® 0] comments °e 5 10 15 20
= | 2.7 OL: TOPSOIL - Organic SILT: brown, non plastic. -
2.6 b ML: SILT with trace sand: brown mottled grey, low plasticity. I
] Sand is fine grained. Occasional fine pumice gravel. ]
= ] M | ]
(TR - -
] V-175(41) m ]
- VSt —
. 21 , OL: Organic SILT: black mottled brown, low plasticity. V-1 6(52) J]; ]
= ] M to ]
1.9 : . — W -] -
= b ML: Clayey SILT: light brown, low to medium plasticity. Greasy -
= 1.8 when reworked. — V-112(64) — T
< 17 | 1 SW: Fine to coarse SAND: grey, well graded, pumiceous. I ]
® Occasional fine pumice gravel. -
& OL: Organic SILT: black, non plastic. Slight sulphurous odour. M 7
— 15 Trace organic fibres. MD -
14 SM: SILT'with trace gravel: grey-brown, non plastic. Gravel is to D ]
: fine, pumiceous. _
1.3 =3 SP: Fine to medium SAND with some gravel: grey, well graded. -
%<1\ Gravel is fine, pumiceous. .
J % %1 SM: SILT with trace sand: grey-brown, non plastic. Sand is fine -
” :><>%><><. grained. Occasional coarse pumiceous gravel. V-UTP 7
§ RESE B
s W Fxx N
3 1%xq ...Poor recovery. ‘ ]
— ) M to
@ T 007 -
B i w ‘ 7
=2 2 —f K X V-UTP —
< <0 -
Fox ‘ ]
Jxox i
. X e -
,>< x —
B B
Jrox ]
i - Borehole terminated at 2.5 m ]
] Dto ]
i VD _
5 ‘ | =
] _— | 3.9m: DCP - Refusal -
4] ]
5 _

Termination reason: Hole Collapse

Remarks: Shear vane - 1861. Little to no recovery from 1.8m. TS stratigraphic code denotes Topsoil. Alluv. stratigraphic code denotes
Alluvial Deposits.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - F2-HA02

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 06/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:25 Sheet 1 of 1
Logged by: KB Position: E.1936775.1m N.5788312.5m (NZTM) Elevation: RL2.71m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 -~ 2 Material Description .- Dynamic Cone
= % E ;E, T]_; Soil: USC; Soil typg; (I:olourl; _st_ru.cture_; §trength; moisture; bedding; %é gg Shear Strengths |  penetrometer
5 2 = Z |5 pIa§t|C|ty, sensmvn){, additional comments B gg 29 (kPa). (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional =S | §% | Peak (Residual)
® 0] comments °e 5 10 15 20
2.7 4 OL: TOPSOIL/Organic SILT: dark brown-black, non plastic to -
i low plasticity. Occasional fibrous inclusions. ]
= E M to ]
2 i W |Fto } .
= J St ]
= i } i
. V-50(30) -
h ] I ]
B ...becoming sandy organic silt; sand is fine to coarse grained. |
18 ,'; *.{ GP: Fine to medium GRAVEL: grey, subangular, pumiceous. ]
2 LA =
é 16 40 SM: SILT with minor gravel: grey, non plastic. Powdery when ]
8 Tex reworked. Gravel is medium, pumiceous. W | MD ‘ ]
= b toD i
2 Ly -no gravels present. ‘ |
= e 7
< Jrx | ]
e ]
i Borehole terminated at 1.6 m n
- \‘ =
] D to N
3 E VD ]
] | E
] E— 4.4m: DCP - Refusal N
I 5 _

Termination reason: Hole Collapse

Remarks: Shear vane - 1912. Little to no recovery from 1.0m.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - F2-HA03

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 20/06/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:25 Sheet 1 of 1
Logged by: OMG Position: E.1936605.7m N.5787977.4m (NZTM) Elevation: RL 2.46m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 -~ 2 Material Description .- Dynamic Cone
o= ‘;“ € £ T]; Soil: USC; Soil type; colour; structure; strength; moisture; bedding; gé gg Shear Strengths |  penetrometer
5 e = ;g_ _g_ plagticity; sensitivit){; additional comments B ‘gg ‘g_g (kPa). (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional =S | §% | Peak (Residual)
® 0] comments °e 5 10 15 20
o 2.5 i OL: TOPSOIL - Organic SILT: black, non plastic, minor rootlets. |
= ] Dto n
e 23 R M| Vst i
’ i ML: Clayey SILT: pale brown mottled orange, low plasticity. -
22 — . . V-162(51) .
N SP: Fine to medium SAND: pale grey, poorly graded. -
] ...auger was able to be pushed from 0.4m to 0.8m. i
) ] i
= ] ]
S| 4, 1 .
(=} i ML: SILT with some sand: black-brown, low plasticity; trace -
T b black organic fibres. Greasy when reworked. Sand is fine to Mto V-120(54) B
3 14 medium grained. w | St .
Z m -
14 i SP: SILT with trace sand: pale grey, non plastic. Sand is fine ]
] grained. V-93(38) 7
. W D —
4 Borehole terminated at 1.5 m ]
] Lto ]
2 — MD —
3 ‘ -
] Dto ‘ n
4 VD |
4] | ‘ =
— 5 a _

Termination reason: Hole Squeeze

Remarks: Shear vane - 1912. Little to no recovery from 1.2m. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - F2-HA04

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 20/06/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:25 Sheet 1 of 1
Logged by: OMG Position: E.1936506.4m N.5787826.1m (NZTM) Elevation: RL 3.81m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
g R _ . Material Description . _ 1% Dynamic Cone
o= z € =12 Soil: USC; Soil type; colour; structure; strength; moisture; bedding; es|¢ 2 Shear Strengths |  penetrometer
5 e = ;g_ = plasticity; sensitivity; additional comments 29 |2y (kPa) (Blow/100 mm) Comments
3 4 oy § Rock: Weathering; colour; fabric; rock name; strength; additional [=8 | 5% | Peak (Residual)
15] NG comments og 5 10 15 20
3.8 4 OL: TOPSOIL - Organic SILT: black, non plastic, minor rootlets.
5 ]
& E : M
5 i ...some medium to coarse sand.
= 1 V-109(32)
_ 34 i SP: Fine to medium SAND: pale grey, poorly graded. Dio
[ ] M
32 , OL: SILT: black, low plasticity. Greasy when reworked. Trace
%) b hard organic inclusions and soft fibrous inclusions (10% of Mto | vst [V-139(34)
= B . w
i matrix).
— 3.0 ...becoming dark brown.
b SM: SILT with trace sand: pale grey-brown streaked orange ‘
1 a orange-brown, low plasticity, poorly graded. Sand is coarse,
E pumiceous. ‘
h ]
2 ] |
[
2 i
Q. -
o] 24 - -
o ’ SW: Fine to coarse SAND: grey-brown, well graded. w
©
>
=
=

I 2 ] Borehole terminated at 2.0 m ‘
| |
|
| |
] |
| |
| |
f " |
] \
: |
|
4 |
E \
|
: |
] \
] |
| |

Termination reason: Hole Squeeze

Remarks: Shear vane - 1912. Little to no recovery from 1.8m. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F2-MBO01

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 28/06/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:50 Sheet 1 of 2
Logged by: OMG Position: (NZTM) Elevation: RL 4.30m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Estimated | . &'g El Spacing E
- g = 3 = Soil: USC; Soil Type; colour; structure; strength; moisture; 58 |52 [9] Strength 223 < (mm) 35
= 2 £ ) y A A " 2E |20 > |2 =] = sa Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 278 2o ] &5 ° B z -3 Description
3 4 o) @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 2.2 e S5 =~ = o8 £a P
5 a 1G] comments 33 22223 >ﬁ$ & 08§§§§%
x ‘@o:E%: E%nggfﬂ o <s887|°
4.3 J SW: Fine to coarse SAND with minor gravel: brown J
B with some orange staining, well graded. Gravel is M B
1 fine, black, subangular. Occasional medium pumice 7
] gravel. E
] 100 ]
- MD ]
= ] D to ]
(= 3.0 _ _ M i
i OL: Organic SILT : dark grey, non plastic. J
— Occasional fine pumice gravel. (2,8,8) N* —
T =16, 4
] 100 Recovery 4
i =450mm 1
29 2 — ...becoming greasy when reworked, spongy and soft. M... ]
! i i SM: Sandy SILT with some gravel: grey, poorly ]
g graded, non plastic. Sand is medium to coarse -
- 18 1 grained. Gravel is fine, pumiceous. 76 b
12 | 7 N OL: Organic SILT with trace gravel: black to grey- ]
. green, non plastic. Stiff. gravel is fine, pumiceous. i
SM: Sandy SILT: grey, non plastic, pumiceous. M 4
...becoming powdery when reworked. B
(6,9,11) —
N* =20, 1
84 Recovery T
’ =380mm 1
08 — SM: SILT with trace sand: grey, non plastic to low 1
] plasticity, powdery when reworked. Sand is fine ]
i grained. Occasional coarse pumice gravel. ]
_ 100 ]
— * (10,13,14) —
@ Px-x Vst to N* =27, b
‘@ T % X H 100 Recovery 4
2 T % = 450mm 1
[ 475 i
% 5 7><>'<><>'< ...dark grey bedding; thin, sub-horizontal. HQ —
3 XX :
< 1 T
400 D to 1
o 100 _
Tsex M ]
I % ]
4. 4
4 e i
6 % (8,8,7)N* —
T x =15, |
T 89 Recovery 1
1 >< =400mm 1
£ X 4
i _
1% i
X ]
Jx X ]
7 —xx 7 ]
- X e 4
Pex ]
| 30 14l o Pt PEAT: slightly decomposed organic wood 1
s ghtly 9 .
1. .| fragment. Black, fibrous, greasy. (0,1,(1» N ]
T 84 Recovyery T
T =380mm 1
86 8 —- OL: Organic Clayey SILT: dark grey, low to medium —
] plasticity. Greasy, spongy. Some hard organic ]
40 I inclusions. Occasional coarse pumice gravel. ]
§ o 1 Pt: PEAT: slightly decomposed organic wood W - 1
o 1+ =¥| fragment, brown, fibrous, greasy. ]
1l s 4
1o ol ]
J a9 i
9 —f (1,0,0) N* ]
A ale @ =0, b
Tl 24 Recovery 1
T ale o =110mm ]
1ok _
] 5.3 T ML: SILT with some clay: grey-green, low to 100 ]
4 medium plasticity, soft, greasy. Trace stiff organic 4
inclusions; brown-yellow. b
1 10 |
Continued on next sheet

Termination reason: Target Depth

Remarks: Logged 05 July 2016. TS stratigraphic code denotes Topsoil. Alluv. stratigraphic code denotes Alluvial Deposits. Pt
stratigraphic code denotes Peat.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F2-MBO01

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 28/06/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:50 Sheet 2 of 2
Logged by: OMG Position: (NZTM) Elevation: RL 4.30m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 ~ |2 Material Description oc | B2 | Weathering | » Estimated | &g E Spacing | ©
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58158 3 [a Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g § g 2 ‘%& = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .E’B P
5 = 0] comments 3 : >E8 % og%fi%?
e £2z%,24 “¢ Fcg88%(°
1 ...becoming brown. ]
— (0,0,0) N* —
. M to =0, 7
B w 100 Recovery 7
1 =450mm T
11 — ...some gravelly medium to coarse sand, pumiceous. ]
2 -7.0 7 — :
S 71 SM: Sandy SILT: grey-green, low plasticity, greasy. J
=3 — Sand is fine grained. M 95 11.5-11.8m: SAMPLE
] 1 ML: SILT with some clay: grey-green, low to St F2-001 ]
® ] medium plasticity, greasy. ]
3 76 ...becoming sandy; medium to coarse, pumiceous. i
=z ’ 12 — SW: Gravelly fine to coarse SAND: grey, well (4,6,6)N* —
graded. Gravel is fine black lithics with some =12, 1
coarse, subangular pumice. 67 Recovery R
=300mm T
— M to —
W i
13 100 ]
- :g:? "I OL: Organic SILT. brown-black, low plasticity, M MDDtO ]
greasy. (13,17,16) N
SP: Fine SAND: pale grey, poorly graded, N* =33, 1
pumiceous. 100 Recovery B
3 =450mm ]
< 96 SW: Fine to coarse SAND: pale grey, well graded, —
pumiceous. Occasional medium pumice gravel. ]
— -10.1 . . M to ]
- OL: Organic SILT: brown-black, low to medium w 86 —
&“3 plasticity. Soft, spongy, greasy. Trace organic fibres. 4
] -105 %X SM: Sandy SILT: grey-brown, non plastic. Sand is ]
. 15 — % %" fine grained. (2,3,7)N* —
E] 1% X ...becoming powdery when reworked St =10, g
= € X 100 Recovery T
= >< =450mm 1
| — Borehole terminated at 15.5 m —
16 —| —
17 — —
18 —| —
19 — —
- 20 — |

Termination reason: Target Depth

Remarks: Logged 05 July 2016. TS stratigraphic code denotes Topsoil. Alluv. stratigraphic code denotes Alluvial Deposits. Pt
stratigraphic code denotes Peat.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F2-MB02
Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe ) Lt
Project: TGA2016_0216 c Geosciences
Date: 27/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:50 Sheet 1 of 2
Logged by: OMG Position: E.1936768.2m N.5788315.9m (NZTM) Elevation: RL 4.29m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Estimated | . &'g El Spacing E
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; £s |58 g |q Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g 3|9 'g’) ‘%& = =g Description
3 4 o) @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 2.2 e x S5 =~ = o8 .E’B P
5} o 9] comments 32 sxzza 2E£3 % | e885g|E
© 252255 £3z8,29 “¢ Fegg8R|°
2l 43 OL: TOPSOIL - Organic SILT with minor fine sand: J
42 4 brown, non plastic, minor rootlets. i
1 SM: Silty fine SAND: brown, some coarse grains, ]
a poorly graded. Occasional coarse pumice gravel. 7
] Lto i
i ...some orange staining and medium black gravel MD i
i inclusions. 100 ]
_ 1 Dto -
i 3.1 7 M | ]
: 1 SM: SILT: grey-green, non plastic. Very stiff, 4
! B powdery when reworked. Occasional coarse pumice 4
T gravel. (7,7,5) N* —
} ...becoming sandy; grey, fine to medium grained. =12, T
] 100 Recovery 4
) VSt =450mm ]
5 |
|| 21 1 ...becoming brown. T
] OL: Organic SILT with some sand: black, low to M ]
1 i medium plasticity. Spongy, greasy. Sand is fine i
| 17 - grained. Trace hard organic inclusions (20% of 100 |
. 1 matrix). 1
] SM: SILT with some gravel: grey, non plastic, ]
i powdery when reworked. Gravel is coarse, M to i
3 — pumiceous. w (6,6,10) —
i N* =16, i
7 80 Recovery 4
T =360mm 1
08 — SM: SILT with trace sand: grey, non plastic. 1
] Powdery when reworked. Intermittent bands of fine ]
i to coarse pumice sand with occasional coarse J
B pumice gravel. B
4 — ...black organic inclusions; brittle, stiff. 100 —
] Vstto (7.57)N* ;
i 2, i
] 78 Recovery 4
T =350mm 1
5 — M HQ —
] 5.2-5.3m: SAMPLE |
i F2-002 i
1 ...dark grey bedding; thin, sub-horizontal. 100 b
% 6 — ...becoming sandy. 631N _]
8. n =4, B
8 1 24 Recovery 1
5 1 =110mm ]
é 22 =+ 2| SW: Gravelly fine to coarse SAND: grey, well 1
< 2.3 [ XN _graded, pumiceous. Gravel is fine, black. VMo ]
R X ML: Clayey SILT: grey-green, low to medium W J
-2.6 plasticity. Soft, greasy. ]
7% X SM: SILT: grey-green, non plastic to low plasticity. 100 —
4w i
1% i
Ixx " ]
XX (0,0,0) N* —
4 XX =0, ]
94X X 100 Recovery T
T XX =450mm 1
37 8 —} | ML: Clayey SILT: grey-green streaked brown, low to s —
T x| medium plasticity. Soft, spongy. Occasional hard ]
4 % x| organic inclusions. i
a X ...50mm layer of hard organic fibres; dark brown. 86 n
X% occeasional bright blue streaks. 4
B ><_X>< ...occasional hard organic inclusions. B
,__X_ i
9 — X X (0,2,2) N* —
RV ~4 i
T 7 100 Recovery T
7_X><>£ =450mm 1
,_><_>i |
5.4 X _ _ - ]
T % x| SM: SILT with trace sand: grey-green, non plastic. 95 T
] % 1 Powdery when reworked. Sand is fine grained. ]
— 10 |
Continued on next sheet
Termination reason: Target Depth
Remarks: Logged 05 July 2016. TS stratigraphic code denotes Topsoil.
This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F2-MB02

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

Date: 27/07/2016

. (NZ)Ltd
CMWGeosaences

Chapman Morton Woodward

Borehole terminated at 15.5 m

® ~ =)

©

N
o

Borehole Location: Refer to Figure 03 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1936768.2m N.5788315.9m (NZTM) Elevation: RL 4.29m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> = =
= . - <= . Estimated TS o 3
8 — 2 Material Description 3 2 | Weathering Sa 3 E] 2
-] 8 € E|S Soil: USC; Soil Type; colour; structure; strength; moisture; 25|t g Strength E =3 o 5%
= | 3 E = o) bedding: o (s 2E |20 > |2 hed = =3 Comments/Defect
5 2 = £ £ eddlng,_ plasticity; sens_mwty, additional comments . _g 2 2 Q ] g ° DL z > Description
3 4 o) I Rock: Weathering; colour; fabric; rock name; strength; additional | = 8 c = e S5 = 8 =7}
5} o 9] comments 32 s 2E£3 % Sg|%
e £22,2 & g&|°
44X X
1 XX St
Ix X
T X X .
62 XX ML: Clayey SILT with organic silt lenses: brown to “’S‘g) N
4 X X| grey-green, low to medium plasticity, greasy, 100 Reco\}ery
XX spongy. Occasional hard organic inclusions; black. =450mm
T XX
Uiy
LXK
7.1 =
o 1+ X X] ML: Clayey SILT: grey-green streaked brown, low to 57
X medium plasticity. Soft, greasy, spongy.
Rt s
Ixx
IS
12 —(% X (1,0,1) N*
1 X ¥ =1,
I X 100 Recovery
? TXx = 450mm
B % xT
s 11X x
I 7 M to
e 85 = ...becoming sandy. w1
-2 4 SM: SILT with trace sand: brown to grey-green, non
2 13 — plastic. Powdery when reworked. Sand is fine 76
< ] grained.
— (3,5,8) N*
: Stto 89 R;:;\?éry
T st =400mm
14 —
n 9
-10.3 - - —
i SW: Fine to coarse SAND with some gravel: grey,
well graded, pumiceous. Gravel is black, fine.
Occasional coarse pumice gravel.
MD (4,6,10)
N* =16,
60 Recovery
=270mm

Termination reason: Target Depth

Remarks: Logged 05 July 2016. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F2-MB03

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

Date: 21/06/2016

(N2Z) Ltd
CMWGeosciences

Chapman Morton Woodward

Borehole Location: Refer to Figure 03 1:50 Sheet 1 of 2
Logged by: OMG Position: E.1936594.3m N.5787982.7m (NZTM) Elevation: RL4.01m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Esstt'mat;‘d 58 § El Spacing E
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58|58 3 [a reng ox3 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g § g 'g’) ‘%& = =g Description
3 4 o) @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 2.2 e x S5 =~ = o8 .85 P
1G] = 5} comments 3 >59 % 28%83|E
€ |¢F3E55 522,29 0o Bs2885|°
2 4.0 J OL: TOPSOIL - Organic SILT: dark brown, non M J
— 3.8 g plastic, minor rootlets. g
b SM: Silty fine SAND: orange-brown, poorly graded. b
N Soft. Dto .
i M i
] 100 ]
4 ] ...becoming fine to coarse grained. M Lto ]
= ] ...becoming pale brown streaked orange. MD ]
w 4 4
T D to T
] M (3,3,2) N* |
i =5, i
! 1 53 Recovery 1
7 =240mm 7
21 2 ML: Clayey SILT: brown, low plasticity. Greasy when M —
] = reworked. b | st ]
a 1%+ “OL: Organic SILT with some hard organic M ]
— 16 X 2| inclusions: black, low plasticity. Organic inclusions B
%X are fibrous, stiff. 4l —
:XXXX SM: SILT with some sand: pale brown-grey, non ]
i plastic. Sand is fine grained. i
KK
T x . _
3 y AN ]
4% X 100 Recovery T
| XX VSt =450mm R
06 1 SP: Medium to coarse SAND with trace gravel: 1
grey-brown, poorly graded. Gravel is coarse, ]
0.2 subangular, pumice (up to 50mm dia). i
SM: SILT with trace sand: pale brown-grey, non Dto 4
plastic. Sand is fine grained. Occasional coarse M 100 —
02 subangular to subrounded pumice (up to 35mm ]
- dia). ]
...hard organic inclusions. 4
SP: Coarse SAND with some gravel and organic M (4,5,5) N* —
; ons- - MD 10 ]
inclusions: pale grey-brown, poorly graded, ,
pumiceous. Gravel is coarse, subrounded, pumice 80 53%%"9"3/ ]
(up to 25mm dia). Organic inclusions are stiff, = 960mm ]
” 09 | 5 fibrous. W HQ —
i 1 SM: SILT with some sand: pale brown-grey, non 1
2 ] plastic. Occasional medium to coarse pumiceous St ]
8 i sand lenses. i
® 15 - - — 100 —
s SP: Fine to medium SAND: grey, poorly graded. 4
=]
=z M ]
MD (6,6,9) N* ]
=15, 4
100 Recovery -
=450mm 7
24 1 ML: SILT with trace sand: pale brown, low plasticity. 1
] Sand is medium grained, pumiceous. ]
B Mto R
i W i
7 - 48 ]
1 ...becoming grey-green. 1
1 ...becoming pale brown. (1,3,3) N* —
4 =6, i
T 100 Recovery T
T =450mm 1
89 8 — ML: Clayey SILT: grey-green to brown, low plasticity. —
] Powdery and greasy when reworked. Stto ]
43 ...becoming brown. VSt i
— 44 SP: Medium SAND: grey-brown, poorly graded. M i
—1. .| Pt: PEAT: black, slightly decomposed wood n —
Tl o fragment, fibrous, hard. Up to 50mm dia and 1.15m ]
i long. i
3 9 (3,3.4) N* _
o ] i ]
3 76 Recovery T
i =340mm T
] :g:g SP: Medium to coarse SAND: grey-brown, poorly 1
] graded. 100 ]
J ML: Clayey SILT: green-grey, low plasticity. Powdery 4
1 10 |
Continued on next sheet

Termination reason: Target Depth

Remarks: Logged 24 June 2016. TS stratigraphic code denotes Topsoil. Pt stratigraphic code denotes Peat.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F2-MB03

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

. (NZ)Ltd
CMWGeosaences

Date: 21/06/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1936594.3m N.5787982.7m (NZTM) Elevation: RL4.01m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 ~ |2 Material Description oc | B2 | Weathering | » Estimated | &g E Spacing | ©
- g = £ - Soil: USC; Soil Type; colour; structure; strength; moisture; s9 |§5Q° o Strength 2 é% o (mm) @ ’S
= s £ o y P S " 22 |20 3|18 hed > =3 Comments/Defect
5| 8 = £ < bedding; plasticity; sensitivity; additional comments 8T |8 3 g ° BL z 2 Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & S5 = = o8 £ 5 P
5} o 9] comments 32 sxzza 2E£3 % | e885g|E
x &QIE%: E%nggfﬂ o 5<e887|°
1% x| and greasy when reworked. Trace fibrous organic i
f_x_>£ inclusions. 4
X i
,_XX& (1,2,6) N* —
JX X -8 i
4 XX M to i ]
" 69 Recovery
T w =310mm R
R FTI SW: Fine to coarse SAND: grey-green, well graded. —
L i
74 — - - — ]
% % SM: SILT: brown-grey, low plasticity. Greasy. 100 |
1% i
Ix x ;
4 XX M 4
12 % X (323)N* —
8.1 1 SM: SILT with some sand: brown-grey, non plastic. 5 Re:o?/lery ]
" E Sand is fine grained. = 240mm E
= R VSt 1
a _ _
Q i M to ,
3 ] w ]
g ] ...becoming grey-green. Sand is fine to medium ]
El 13 — grained. M 100 ]
< B 4
] ...becoming brown-grey. ]
94 . SW: Fine to coarse SAND: grey, well graded. (0,2,4) N* i
=6, B
L 40 Recovery T
=180mm 1
99 144 SW: Fine to coarse SAND with some gravel: grey, —
well graded. Gravel is coarse, subrounded, pumice ]
(up to 15mm dia). M to 4
w i
100 —
MD :
15 — (5,7,11) —
N* =18, 1
62 Recovery g
=280mm 1
| — Borehole terminated at 15.5 m —
16 —| —
17 — —
18 —| —
19 — —
- 20 — |

Termination reason: Target Depth
Remarks: Logged 24 June 2016. TS stratigraphic code denotes Topsoil. Pt stratigraphic code denotes Peat.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F2-MB04

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 20/06/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:50 Sheet 1 of 2
Logged by: OMG Position: E.1936503.2m N.5787828.5m (NZTM) Elevation: RL 4.43m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Estimated | . &'g El Spacing E
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; £s |58 g |q Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g 3|9 'g’) ‘%& = =g Description
3 4 o) @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 2.2 e x S5 =~ = o8 .85 P
1G] = 5} comments 3 >59 % 28%83|E
€ |¢F3E55 522,29 0o Bs2885|°
2 44 J OL: TOPSOIL - Organic SILT: black, non plastic, Dto... J
— 42 4 minor rootlets. 1
b SM: Silty fine SAND with some gravel: pale grey- 1
N brown, poorly graded. Gravel is fine, pumice. M 7
] ...becoming coarse grained. 91 ]
! 36 i ML: SILT with some sand: pale grey-brown streaked ]
= 1 — orange, non plastic. Sand is fine to medium grained. —
v 32 i st i
" ] OL: Organic SILT with trace sand: black, non Dto ]
B plastic. Sand is medium grained. Trace hard organic M 4
- inclusions and trace coarse subangular gravel. (83,1) N* -
i -4, i
] 76 Recovery -
4 =340mm ]
] 25 | 2 OL: Organic SILT: black, low plasticity. Greasy when —
it ] reworked. Occasional bands of fine sand M ]
| g::) SP: Coarse SAND: pale grey-white, poorly graded,  |Dto... ]
— pumiceous. M 920 |
1 SM: SILT with some sand: pale grey-brown, low 1
] plasticity. Sand is fine grained. Occasional bands of ]
i coarse pumice gravel. i
3 M to (4,7,12) —
1 w N =19, 1
1 100 Recovery T
T =450mm 1
a 3.4-3.7m: SAMPLE ]|
4 F2-003 R
4 100 ]
L Vst to g
i D Mto H i
] (8,8,7) N* ;
i Z 15, i
T 44 Recovery T
T =200mm 1
5 — HQ —
_l 70 _
1 y 1
_‘@ | 4
3 ] i
§ e 5] ML: Clayey SILT: grey, low plasticity. Greasy when (312) N ]
= 4 reworked. 44 Recovery 1
S 7 =380mm 7
3 4 i
< - F ]
] Mto ]
4 w i
26 i __ 100 ]
SP: Silty fine SAND: grey, poorly graded. J
M 7.3-7.5m: SAMPLE -
F2-004 ]
(3,6,5) N* —
MD =1, 1
100 Recovery 4
=450mm 1
...becoming brown —
38 - M ,
ML: Clayey SILT: brown, low plasticity. Greasy when st J
-4.0 reworked. 4
SP: Silty fine SAND: green-grey, poorly graded. . 95 —
:::i S SW: Fine to coarse SAND with some gravel: dark ]
X X grey, well graded. Gravel is medium, pumice. B
9 — % x| SM: SILT: green-grey, non plastic. Occasional Dt (1,0,1) N* —
4 . 0 =1 4
<X subangular pumice gravel. M ,
Towow 44 Recovery T
Tx % =200mm ]
50 —~ %] ML: Clayey SILT: brown to grey-green, low plasticity. 1
1°2 1 Greasy when reworked. M ]
T X% 90 ]
55 X ]
— 10 _
Continued on next sheet

Termination reason: Target Depth
Remarks: Logged 20 June 2016. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F2-MB04

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

Date: 20/06/2016

. (NZ)Ltd
CMWGeosaences

Chapman Morton Woodward

Borehole terminated at 15.5 m

©

Borehole Location: Refer to Figure 03 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1936503.2m N.5787828.5m (NZTM) Elevation: RL 4.43m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 — 2 Material Description oc | 32 | Weathering | 5 Esstt'mat;‘d 58 § E Spacing E
- g = 3 = Soil: USC; Soil Type; colour; structure; strength; moisture; 58 [§R [9] reng 223 < (mm) 35
=z | 3 E = ) h P S ) 2= |20 > 12 hed Z =8 Comments/Defect
5 2 = £ £ beddlng;_ plasticity; sens_ltlvny; additional comments . _g 2 29 ] &? ° DX z > Description
3 o @ I Rock: Weathering; colour; fabric; rock name; strength; additional | = 8 22 e S5 =~ = o8 =7}
5} o 9] comments 32 s 2E£3 % | e885g|E
xe3EEE3 §2z2,294 "¢ $<888%|°
SP: Fine to medium SAND with some gravel: grey, M to
58 poorly graded. Gravel is coarse, subrounded to
’ . subangular, pumice.
T x| SM: SILT with some sand: grey-green, non plastic. ©.13)N*
J%.x"{ Powdery when reworked. Sand is fine grained. M =4
e y
A 100 Recovery
AKX Fto =450mm
65 | £ ML: Clayey SILT: grey-green, low plasticity. Greasy W st
68 ] when reworked.
’ J ML: SILT: grey-green, non to low plasticity. Powdery
e when reworked. "
] ...brown-grey and grey-green bedding with minor fine
4 sand.
T4 SP: Fine to medium SAND with some gravel: grey,
12 — well graded. Gravel is medium to coarse, (2,4,5)N*
pumiceous. =9,
L 100 Recovery
» =450mm
2 ]
3 81 +7 %] ML: Clayey SILT with some sand: brown-black, low
a ] < X plasticity. Greasy and powdery when reworked.
2 1% %] sand s fine grained.
El 13 %2 100
< R
4X X F to
4 X ¥ M | st
n ><_X>< ...becoming sandy. @34)N*
s =7,
14— 44 Recovery
,;<>< = =200mm
R VR oy SW: Gravelly fine to coarse SAND: grey-white, well
graded. Gravel is coarse, subangular to
subrounded, pumiceous (up to 25mm dia).
- 76
MD
15 — (4,9,11)
N* =20,
49 Recovery
=220mm

N
o

Termination reason: Target Depth

Remarks: Logged 20 June 2016. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - F3-HAO01

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 06/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:25 Sheet 1 of 1
Logged by: KB Position: E.1936493.2m N.5788473.0m (NZTM) Elevation: RL 2.24m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 -~ 2 Material Description .- Dynamic Cone
o= ‘;“ € £ T]; Soil: USC; Soil type; colour; structure; strength; moisture; bedding; gé gg Shear Strengths |  penetrometer
5 e = ;g_ _g_ plagticity; sensitivit){; additional comments B ‘gg ‘g_g (kPa). (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional =S | §% | Peak (Residual)
® 0] comments Cg 5 10 15 20
= | 2.2 OL: TOPSOIL/Organic SILT: brown, non plastic. -
22 ] SM: Silty fine SAND: grey brown, poorly graded. ]
= i ...brown silt lense at 0.2m - 50mm thick. D i
[T —~ -
7 4 OL: Organic SILT: brown, low plasticity. Vst ]
” 1 V-147(43) .
= ] i
14 5 ML: SILT with minor clay: grey, low plasticity. Slightly greasy ]
15| when reworked. M V-189+ 7
= 1 %% — ]
2 T XX B
s | Ea : : - ]
SW: Fine to coarse SAND : grey, well graded, pumiceous. -
09 Ja Pt: PEAT/Organic SILT: black. Fibrous, slight organic odour. I ]
— e sl N
8 T e Xa ‘ 1
o - _|
06 SP: Fine to medium SAND with trace gravel: grey-brown, poorly MD ‘ ]
graded. Gravel is fine, pumiceous. W oD ]
S ....poor recovery. Some powdery sand/silt layers. ] i
<=i ] ...no recovery. ‘ i
2] .
i Borehole terminated at 2.2 m ‘ i
3 a ‘ _
] D to ‘ ]
i VD _
E ] E
I 5 _

Termination reason: Hole Collapse

Remarks: Shear vane - 1912. Little to no recovery from 1.8m. TS stratigraphic code denotes Topsoil. Alluv. stratigraphic code denotes
Alluvial Deposits.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - F3-HA02

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 28/06/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:25 Sheet 1 of 1
Logged by: KB Position: E.1936274.5m N.5788134.2m (NZTM) Elevation: RL 2.15m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 -~ 2 Material Description .- Dynamic Cone
o= ‘;“ € £ T]; Soil: USC; Soil type; colour; structure; strength; moisture; bedding; gé gg Shear Strengths |  penetrometer
5 e = ;g_ = plasticity; sensitivity; additional comments 29 |2y (kPa) (Blow/100 mm) Comments
3 4 2 § Rock: Weathering; colour; fabric; rock name; strength; additional [=8 | 5% | Peak (Residual)
15 0] comments °e 5 10 15 20
2.2 i SM: Silty fine to medium SAND: brown, poorly graded. -
_ 21 4 SM: SILT with trace sand: brown, low plasticity. Sand is fine to ]
e 7 medium grained. ]
1 V-86(27) .
I 18 ] ...trace organic silt i
+ % x| ML: Clayey SILT: light brown, low to medium plasticity. Greasy —
% < when reworked. St 7]
R X
A V-66(33) -
s R i
= Txx b
< X x| -
Ixx i
1.2 1 - SW: Fine to coarse SAND with minor gravel: grey, well graded, I ]
11 pumiceous. Gravel is fine, pumiceous. S ]
. i OL: Organic SILT: black to dark brown, fibrous. .
] ...no recovery from 1.2m to 1.5m. i
- i i
8 i i
o 4 i
06 15 vst E
: + % x| SM: SILT: grey, poorly graded, non plastic. _
T % i
) %% ...no recovery from 1.7m to 2.1m. .
3 I x ]
=z Jxx i
d% % —
2 % —
15 ‘ |
| i Borehole terminated at 2.1 m a
5 | =
i Dto ‘ h
i VD ‘ _
4 ‘ -
I 5 _

Termination reason: Hole Collapse

Remarks: Shear vane - 1861. Little to no recovery from 1.7m. Groundwater at 0.05m. Alluv. stratigraphic code denotes Alluvial Deposits.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - F3-HA03

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 28/06/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:25 Sheet 1 of 1
Logged by: KB Position: E.1936014.5m N.5787729.6m (NZTM) Elevation: RL 2.84m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 -~ 2 Material Description .- Dynamic Cone
o= ‘;“ € £ T]; Soil: USC; Soil type; colour; structure; strength; moisture; bedding; gé gg Shear Strengths |  penetrometer
5 e = ;g_ _g_ plagticity; sensitivit){; additional comments B ‘gg ‘g_g (kPa). (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional =S | §% | Peak (Residual)
® 0] comments °e 5 10 15 20
2.8 i ML: SILT with trace gravel and sand: brown, moist, slightly _
] organic. Gravel is fine, black. Sand is medium to coarse. IT ]
i ...hand auger pushed easily from 0.3m to 0.9m. V'24(1 5) i i
= ] VS to N
i . M s } .
= o | 13 OL: Organic SILT: black, low plasticity. Fibrous. V-ute | ]
. 1 SW: Fine to coarse SAND with trace gravel.: brown, well —
! graded, pumiceous. Gravel is fine, black. il i
M to —
» 1.6 SW: Gravelly fine to coarse SAND: light brown, well graded, w k,,tg ]
3 pumiceous. Gravel is fine, pumiceous. -
e |
Q. -
8 14 N SM: SILT with trace gravel: grey, non plastic, dilatant. Gravel is -
E - fine, pumiceous. —— -
% ] ...little to no recovery from 1.5m. ‘ n
z ] i
i ...becoming gravelly. w ‘ ]
2 i Borehole terminated at 2.0 m ]
3] | -
] MD i
4 toD |
4] =
I 5 a ]

Termination reason: Hole Collapse

Remarks: Shear vane - 1861. Little to no recovery from 1.5m. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - F3-HA04

Client: Bay of Plenty Regional Council

Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

Date: 28/06/2016

Borehole Location: Refer to Figure 03

CMWGeoscien(gé'sd

Chapman Morton Woodward

1:25

Sheet 1 of 1

Logged by: KB

Position: E.1935710.4m N.5787570.3m (NZTM)

Elevation:

RL 4.02m

Hole Diameter: 50mm

Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 =18 _ . Material Description . _ .- Dynamic Cone
- ‘;“ € A T]; Soil: USC; Soil type; colour; structure; strength; moisture; bedding; gé gg Shear Strengths |  penetrometer
5 e = ;g_ = plasticity; sensitivity; additional comments 29 |2y (kPa) (Blow/100 mm) Comments
3 4 2 § Rock: Weathering; colour; fabric; rock name; strength; additional [=8 | 5% | Peak (Residual)
® 0] comments Cg 5 10 15 20
4.0 , OL: TOPSOIL - Organic SILT: brown, low plasticity. _
2 ] .
4 M —
38 ML: SILT: grey-brown, non plastic. V-127(46) N
36 SM: SILT with trace sand: grey, non plastic. Sand is fine i ]
grained. ~ N
V-67(45) % .
Stto n
2 v |V-112(48)  H ]
[
g 1 |
o Mto || 7
o w ]
© a o o
3 28 J%_x 1 ML: Clayey SILT: grey-brown, low to medium plasticity. v 148(67) -
= 1 X% L i
< % < m
15 i
=X ]
oK |
JX % i
h AP ] ]
) SW: Fine to coarse SAND with some gravel: grey, well graded. ‘ m
Gravel is fine, pumiceous w ‘ ]
2 i Borehole terminated at 2.0 m ‘ ]
] MD i
i toD ‘ ]
3] .
4 | .
] Dto ‘ ‘ i
] VD ‘ |
— 5 _

Termination reason: Hole Collapse

Remarks: Shear vane - 1861. Little to no recovery from 1.8m. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F3-MBO01

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 05/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:50 Sheet 1 of 2
Logged by: OMG Position: E.1936501.3m N.5788466.6m (NZTM) Elevation: RL 3.97m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Estimated | . &'g El Spacing E
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58|58 3 [a Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g § g 'g’) ‘%& = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .85 P
5 = 0] comments 3 : >E8 % og%fi%?
x|232233 £2z%,24 “¢ Fcg88%(°
4.0 J SM: Sandy SILT: orange-brown, non plastic, minor J
B rootlets. Sand is medium to coarse grained. Dto 4
34 1 SW: Gravelly fine to coarse SAND: orange-brown, 1
] well graded, occasional pumiceous grains. Gravel is 100 ]
31 | dark red-brown, coarse, subrounded. i
_ 1 — SM: Sandy SILT: orange-brown, non plastic. Sand is MD —
iT 29 medium to coarse grained. R
7 SW: Gravelly fine to coarse SAND: orange-brown, . ]
] well graded, occasional pumiceous grains. Gravel is ;:3'010‘1““ SAMPLE i
— dark red-brown, coarse, subrounded. (7,10,7) B —
i N*=17, i
] 80 Recovery -
7 =360mm 1
20 2 SM: Sandy SILT: grey, non plastic to low plasticity. M —
| 18 ] Sand is coarse grained, pumiceous. ]
: g ML: Clayey SILT: dark brown-grey, low plasticity. J
e Very stiff. Occasional fibrous organic inclusions. g
o N ] v 9 Vst % ]
] H 1 ML: Clayey SILT: pale brown, low plasticity. Very | ]
stiff. @35 N* ]
SP: Fine SAND with organic silt: grey, poorly "~ J
graded. Organic sfiltlis blaf:k, greasy when reworked. 73 Recovery 4
Some hard organic inclusions (up to 5mm). =330mm 7
08 x| SW: Silty fine to coarse SAND: brown-grey, well M... L ]
0.3 graded, pumiceous. ]
GP: Sandy coarse GRAVEL: grey, poorly graded, J
@ 01 subangular to subrounded, pumiceous. Sand is fine i
i o1 4 — to medium grained. 100 —
3 ] SW: Gravelly fine to coarse SAND: grey, well ] ]
(=} | graded. Gravel is coarse, pumiceous. i
© 4 SM: Sandy SILT: grey, non plastic, powdery when 4
5 — reworked. Sand is fine grained. Occasional coarse (9,9,12) —
< 7] pumice gravel. é\" =21, 4
i i 100 ecovery T
] ...becoming gravelly. S asomm ]
10 L Vst to g
’ 5 I % SM: SILT with trace sand: grey, non plastic. Sand is H HQ —
] % % fine grained. Occasional coarse pumice gravel. ]
1 % i
Jxx 100 a
X X 4
4 XX i
] 18 1. .| OL: Organic SILT: grey, low plasticity, highly ]
- 6 —{ al. | decomposed. Some soft organic fibrous inlcusions (0,1,4) N* _
3 1. al| (40% of matrix). E s, ]
o Tl s 80 Recovery E
1ol =360mm 1
| 25 X X SM: SILT with some sand: grey-green, non plastic. 1
T % X| Sandis fine grained ]
XX M i
J XX i
7 % x FS“" 43 a
4w i
1% i
Txx ]
% x | 12N ]
® 4 XX =3, -
4 94X X 100 Recovery T
2 1 X X =450mm T
[a] 4.0 ] : s ]
& 8 —} | ML: Clayey SILT: grey-green, low to medium —
3 T < plasticity. Soft, greasy. ]
< 4.4 X ...becoming brown-grey and sandy; fine grained. | ]
—+ %% SM: SILT with some sand: brown-grey, non plastic. 86 —
T¢ % Occasional lenses of fine to medium sand; E
T« x| pumiceous. Occasional organic lenses; stiff, fibrous. ]
% X Vst i
9 — X X (6,9,9) N* —
Ix X =18, J
b 76 Recovery T
:><><><X = 340mm 1
Iz | 53 —"_“™|Pt: PEAT: brown-yellow. Hard organic wood -
] 5.6 T= fragment, slightly decomposed, fibrous. Up to 50mm 1
1% %]\ diameter and 0.15m long. 86 ]
X ML: Clayey SILT: grey-green, low to medium 4
1 10 |
Continued on next sheet

Termination reason: Target Depth

Remarks: Logged 05 July 2016. TS stratigraphic code denotes Topsoil. Alluv. stratigraphic code denotes Alluvial Deposits. Pt
stratigraphic code denotes Peat.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F3-MBO01

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 05/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1936501.3m N.5788466.6m (NZTM) Elevation: RL 3.97m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 ~ |2 Material Description oc | B2 | Weathering | » Estimated | &g E Spacing | ©
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58158 3 [a Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g § g 2 ‘%& = =g Description
3 4 o) @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 2.2 e x S5 =~ = o8 .E’B P
5} o 9] comments 32 s 2E£3 % | e885g|E
e £2z%,24 “¢ Fcg88%(°
1% x| plasticity. Soft, greasy. |
1% x| i
R % i
T X% . ]
T ©02)N 1
’_X s 100 Recovery 7
X =450mm 1
x| s ]
" x X ...becoming powdery when reworked. Occasional i
,_XX>£ hard organic layers; brown, fibrous. i
:_x_>£ ]
X 62 _
Rt ]
Ixx i
79|, % % ML Clayey SILT: brown, low to medium plasticity. 022N N
+ % x| Stiff, greasy. =4, B
55 St 100 Recovery ]
2 X = 450mm 1
§ 85 155 ML: Clayey SILT: grey-green, low to medium 1
8 = _><— plasticity, greasy. ]
s s ]
> b X |
=] = 76 —
S BTy ]
< x E i
,_X )i 4
i ><_X>< ...becoming brown. Trace organic fibrous inclusions. (2,3,9)N* i
:__X_ 100 Re:<:03éry ]
4 XX =450mm T
100 L _>< M to B
100 | 14 —|===N_SP: Fine SAND: grey-brown, poorly graded. w —
xX ML: Clayey SILT: brown, low to medium plasticity. ]
J X K] Stiff, greasy. i
I x st ]
-10.5 : - — 81 _
I % SM: SILT: brown, low plasticity. Greasy and powdery M J
+ % x| when reworked. 4
-108 "-| SP: Fine to medium SAND: grey, poorly graded. ]
15.0-15.4m: Missing—
w [ MD SPT information.

Borehole terminated at 15.5 m

® ~ =)

©

N
o

Termination reason: Target Depth

Remarks: Logged 05 July 2016. TS stratigraphic code denotes Topsoil. Alluv. stratigraphic code denotes Alluvial Deposits. Pt
stratigraphic code denotes Peat.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F3-MB02

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe
Project: TGA2016_0216

Date: 24/06/2016
Borehole Location: Refer to Figure 03

(N2Z) Ltd
CMWGeosciences

Chapman Morton Woodward

1:50

Sheet 1 of 2

Logged by: OMG Position: E.1936284.7m N.5788128.1m (NZTM) Elevation: RL 3.86m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Estimated | . &'g El Spacing E
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; £s |58 g |q Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g 3|9 'g’) ‘%& = =g Description
3 4 o) @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 2.2 e x S5 =~ = o8 .E’B P
5 = 0] comments 3 . >E8 % og%fi%?
T 232555 £3z8,29 “¢ Fegg8R|°
3.9 J SM: Sandy SILT with some gravel: pale brown, low D J
37 plasticity. Sand is medium grained. E
1 SM: SILT with trace gravel: brown with orange- Dto... 1
N brown staining, non plastic. Gravel is coarse, ]
i pumiceous. J
i st 100 ]
£ 1] B
4 M i
b [ , , — 1
| SW: Fine to coarse SAND with some gravel: grey- (4.3,3)N* |
E brown, well graded. Gravel is coarse, pumiceous. =6, B
1 78 Recovery T
7 =350mm 1
_— 18 | 27 Mto ]
2 7 OL: Organic SILT with trace organic fragments: w 7
— 16 ] black, low plasticity. Organic fragments are ]
J moderately decomposed, fibrous, spongy. F to 4
13 - SP: Fine to medium SAND with some gravel: grey- St 100 —
i 1 black, poorly graded. Gravel is fine, pumiceous. 1
1 ML: Clayey SILT with trace organic fragments: black ]
i and grey bedding, low plasticity. Organic fragments w i
3 —|. are moderately decomposed, fibrous, spongy. (4,4,9)N* _]
1 =13, 1
1. 89 Recovery T
T =400mm 1
04 1 SM: SILT with trace gravel: grey, non to low 1
] plasticity. Gravel is coarse, subrounded, pumiceous. ]
4 100 ]
1 y ]
_| (4,9,6) N* —
i Z 15, i
1 91 Recovery T
1 =410mm 1
5 — ...some hard organic inclusions; black, fibrous. Vst HQ ]
@ i i
= ] ]
o | i
53 a ) 100 ]
9 i ...grey-brown bedding. i
5 ] ]
= 4 Mto 4
< 6 — w (6.3.3)N* —
i =6, 7
T 42 Recovery T
7 =190mm 7
26 1 ML: Clayey SILT: grey-green, low plasticity. Greasy. 1
] Streak of broken down pumiceous material. ]
30 7 %%y SM: SILT with trace sand: pale grey and pale brown 76 _]
4 % x| bedding, non plastic. Powdery when reworked. B
1% x4 . Sand is fine grained. B
T % x| ...becoming grey-green; trace thin organic fibres ]
xx @12\ ]
i3 M =3, 1
Ty StoF 100 Recovery 1
T ¥ X =450mm h
£ i
8 T xx 7
1< i
i x X i
43 5 ML: Clayey SILT: grey and brown bedding, low 71 ]
T % plasticity. M to h
XX W i
1 X ¥ i
| 50 o —l. .| Pt PEAT: slightly weathered organic wood (526N ]
. 44l o fragment, black, fibrous, very stiff. Up to 50mm dia =8, 4
3 T, alk.| and 0.5m length. M VSt 82 Recovery B
o T ale o =370mm ]
1ok _
] 57 17701 SM: SILT with trace sand: grey-green, non plastic to ]
X L e A . 57
T low plasticity. Sand is fine grained. Occasional 4
. | organic fibres. 1
1 10 |
Continued on next sheet

Termination reason: Target Depth

Remarks: Logged 28 June 2016. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F3-MB02

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 24/06/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1936284.7m N.5788128.1m (NZTM) Elevation: RL 3.86m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 ~ |2 Material Description oc | B2 | Weathering | » Estimated | &g E Spacing | ©
- g £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58158 3 [a Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ k< bedding; plasticity; sensitivity; additional comments 2 T g § g 2 ‘%& = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .E’B P
5} o 9] comments 32 s 2E£3 % | e885g|E
xe3EEE3 §2z2,294 "¢ $<888%|°
n Vst (3.6.8)N* ]
i ~14, i
T 69 Recovery 7
T =310mm 1
74 11— SW: Fine to coarse SAND with some gravel: grey- —
white, well graded, pumiceous. Gravel is fine black ]
lithics. i
100 ]
(6,9,11) —
=20, i
89 Recovery B
™ =400mm 1
3 12.4-12.6m: SAMPLE]
2 F3-002
8 M to
s w
5 81
<
MD
(3,4,8) N*
=12,
100 Recovery
=450mm
104 SW: Sandy GRAVEL: grey-white, pumice, coarse
(up to 25mm dia). Some fine black lithics. Sand is
coarse grained, pumiceous.
48
(10,8,10)
N* =18,
0 Recovery
=0mm

Borehole terminated at 15.5 m

® ~ =)

©

N
o

Termination reason: Target Depth
Remarks: Logged 28 June 2016. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F3-MB03

Client: Bay of Plenty Regional Council

Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

Date: 25/06/2016

Borehole Location: Refer to Figure 03

(N2Z) Ltd
CMWGeosciences

Chapman Morton Woodward

1:50 Sheet 1 of 2

Logged by: OMG Position: E.1936025.1m N.5787720.9m (NZTM) Elevation: RL4.21m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Esstt'mat;‘d 58 § El Spacing E
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58|58 3 [a reng ox3 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g § g 'g’) ‘%& = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .E’B P
5 = 0] comments 3 . >E8 % og%fi%?
x ‘@o:E%: E%nggfﬂ o <s887|°
4] 4.2 J OL: TOPSOIL - Organic SILT with trace sand: dark Dto... i
— 41 i brown, non plastic, some rootlets. i
1 SM: Sandy SILT: brown, non plastic. Sand is fine B
N grained. ]
i 90 i
= 1 -
w B 4
T StoF T
: © 1.3-1.5m: SAMPLE |
) F3-003 ]
— (1,2,1) N* —
i =3, i
] 100 Recovery 4
i =450mm 1
] 23 1 2 OL: Organic SILT: dark grey streaked black, low —
1) T plasticity. Soft, spongy. ]
@ i i
| 1.8 n = N - — 100 7
16 SP: Fine SAND : grey, poorly graded, pumiceous.
) ...becoming coarse. ]
SP: Fine SAND with some gravel: grey-brown, J
poorly graded. Gravel is coarse, pumiceous. 4
3 — Occasional hard black organic inclusions. (3,6,6) N* —
=12, 4
93 Recovery B
MD =420mm T
4 100 ]
01 SW: Sandy GRAVEL with minor silt: grey, fine to 1
coarse, well graded, pumiceous. Sand is fine to M ]
coarse, pumiceous. Occasional sandy silt lenses. (3.5.4) N* |
=9, i
100 Recovery 4
=450mm 1
HQ —
95 ]
" t 5.8-6.0m: SAMPLE
5 F3-004 ]
8 (4,4,5) N* —
aQ =9 J
3 \
= 100 Recovery 4
5 =450mm T
= i
=2 —
< i
100 -]
-3.2 - - — 1
SP: Fine to medium SAND: grey, poorly graded. (5,5,6) N* |
=11, R
100 Recovery 4
=450mm 1
37 SW: Fine to coarse SAND: black-grey, well graded, —
pumiceous. Occasional sandy silt lenses. ]
43 __ _ 100 ]
SW: Sandy GRAVEL with minor silt: black-grey, fine J
to medium, subangular, pumiceous. Sand is fine to MD 4
coarse, pumiceous. Occasional sandy silt lenses. b
(3,5,7) N* —
=12, 1
71 Recovery B
=320mm 1
100 ]
Continued on next sheet

Termination reason: Target Depth

Remarks: Logged 28 June 2016. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F3-MB03

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 25/06/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1936025.1m N.5787720.9m (NZTM) Elevation: RL4.21m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 ~ |2 Material Description oc | B2 | Weathering | » Estimated | &g E Spacing | ©
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58158 3 [a Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ k< bedding; plasticity; sensitivity; additional comments 2 T g § g 2 ‘%& = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .E’B P
5} o 9] comments 32 s 2E£3 % | e885g|E
xe3EEE3 §2z2,294 "¢ $<888%|°
] (3,6,6) N*
” 4 =12,
3 1 64 Recovery
8 b =290mm
o i
a 11—
o 1
> 4
=2 4
< i
-7.3 - 11.5-12.0m: Core
1 CORE LOSS: 0SS,
| T8 |12 « | OL: Organic SILT with fibrous inclusions: black, low (Ol?) N
3¢ al, o Plasticity. Soft. 100 Recovery
5 TR % =450mm
& e S
4 XX
1 e M to
—— 8.6 N w —
s T% %7 ML: Clayey SILT: grey-green, low plasticity. Greasy 100
13 —} | when reworked.
i ] ...becoming powdery when reworked.
] (1,2,4) N*
i -6,
1 100 Recovery
% B F =450mm
§ 97 1 44 ML: Clayey SILT: grey-green with brown bedding,
a ] low plasticity. Greasy when reworked. Some fibrous
g ] black organic inclusions
2 =+ 100
] ...Clayey silt, homogenous.
-108 i SW: Fine to coarse SAND: grey, well graded,
pumiceous. Occasional gravel inclusions. (10,3,4)
L N*=7,
Recovery
=450mm

Borehole terminated at 15.5 m

® ~ =)

©

N
o

Termination reason: Target Depth
Remarks: Logged 28 June 2016. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F3-MB04

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 23/06/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:50 Sheet 1 of 2
Logged by: OMG Position: E.1935709.0m N.5787579.3m (NZTM) Elevation: RL 5.00m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Esstt'mat;‘d 58 § El Spacing E
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58|58 3 [a reng ox3 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g § g 'g’) ‘%& = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .E’B P
5 o o comments 32 >=83 % 2888 g|E
€ |¢F3E55 522,29 0o Bs2885|°
5.0 GW: Fine to coarse GRAVEL: brown, subangular, J
4.9 i loosely packed. i
T b ML: Clayey SILT with trace sand and rootlets: b
N brown-black, non plastic to low plasticity. Firm. Sand ]
i is medium grained, pumiceous. J
_! 43 17 SM: SILT with trace sand: brown, non plastic. Firm. 1
] Sand is fine grained. ]
1 - ...becoming pale brown. M F ]
] ...becoming soft. ]
— (0,0,0) N* —
i =0, 7
J Recovery T
7 =120mm 7
i) 30 2 — ML: Clayey SILT: pale brown stained orange, low —
3 ] plasticity. Soft, greasy when reworked. W ]
1oy S
[ E 4
[a] i i
g 25 b — ]
3 i SW: Fine to coarse SAND: grey, well graded, 1
< pumiceous. 28-3.0m: SAMPLE 1
F3-005 ]
3 — (3,6,5) N* —
=1, B
M to Recovery 1
w MD =300mm 1
...becoming medium to coarse grained. b
4 — —
| 09 OL: Organic SILT with some fibrous inclusions: ]
3 black, non plastic. Fibrous inclusions are partially 4
o . decomposed, stiff. 610 R
] 5 SM: SILT: grey-brown, non plastic. Greasy and ,f‘.’;ls? B
powdery when reworked. st Recovery B
(o] — 4
M VSt =410mm ]
HQ —
...becoming sandy. 1
08 SP: Gravelly medium to coarse SAND: grey-brown, Mt 1
" . N o i
poorly graded, pumiceous. Gravel is fine to medium, w | MP ]
09 subrounded. ]
SM: SILT with trace sand: grey-brown, non plastic. (7.9,7) N* —
Sand is fine grained. =16, 1
VSt Recovery ]
_% =360mm b
% 18 SW: Gravelly fine to coarse SAND with some silt: 1
a grey-brown, well graded, pumiceous. Gravel is fine MD ]
g to medium, subrounded, pumice. i
3 } f i
< 20 7 —*~ ~.41 SM: SILT with some gravel: grey, non plastic. Gravel M —
T X is coarse, pumiceous. 1
1%, i
Fxx i
PRX, (8,9,10) 7]
4 X N* =19, g
7?3 X, Recovery g
:>;<>‘;X Vst =310mm ]
8 T % ...becoming grey-brown. ]
X i
¥ x| ...no gravel present. |
X, Dto N
1 X M ]
®x ]
] 3.8 TSl Pt PEAT: grey-brown streaked yellow, highly ]
9 —: k.| decomposed. Soft, fibrous, spongy. (0,0,0)N* ]
A ale @ =0, b
:‘é Tl Mto Recovery E
o ol o w =450mm 1
1ok _
Jale i
| 47 7 2 ML: Clayey SILT: grey-green, low plasticity. Soft, ]
e x greasy and slightly powdery when reworked. J
1 10 |
Continued on next sheet

Termination reason: Target Depth
Remarks: Logged 24 June 2016. Heavy rainfall event occurred 22 June 2016 and caused flooding and ponding on site.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - F3-MB04

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 23/06/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 03 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1935709.0m N.5787579.3m (NZTM) Elevation: RL 5.00m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 ~ |2 Material Description oc | B2 | Weathering | » Estimated | &g E Spacing | ©
- g = 3 = Soil: USC; Soil Type; colour; structure; strength; moisture; 58 [§R [9] Strength 223 < (mm) 35
= 3 Q 0 i A 2E |20 213 Hco Z S a Comments/Defect
5 2 rt :g_ = bedding; plasticity; sensitivity; additional comments 27T (8¢ g8 |C ° BE z o Description
3 14 8 @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 g -% & x S5 = E -8 § E’% P
o] (0] comments ok - > " >5$ & ogggg%g
T 232355 §2z2,294 "¢ $<g887
IERE |
1 X x| i
] X_XX ...50mm fine to medium sand lens. ]
S M 2,2,2) N* -
2 i ¢ ’=‘4,) 4
-g R el Recovery 7
% T _>< =450mm 7
[a] X K i
= 1 —x % ...occasional layers of black bark; becoming spongy ]
3 11X ]
= T x ]
j Ragad StoF B
S _
1%« i
Ixx 1
| R A Pt: Organic SILT with some organic inclusions: (322)N* ]
black-brown, low plasticity, soft, spongy. Trace Mto =4, B
b organic fibres and sand. w Recovery b
® b =320mm b
[o} B 4
o — —
e 1 ML: Clayey SILT with trace organic inclusions: grey- b
7. brown, low plasticity. Soft, greasy, spongy. ]
| 7o 7 SW: Fine to coarse SAND: grey, well graded, 1
13 7 pumiceous. ]
...minor coarse subangular pumice gravel (up to 1
25mm) MD h(12,101,3) ]
Recoveryy T
2 M =320mm 1
8 4
§ 14 7, K ]
B 92 T % 3| ML: Clayey SILT with minor sand: grey-brown, low 7
3 T% %7 plasticity. Soft, greasy, spongy. Sand is medium Mto ]
3 _t S| grained, pumiceous. w s |
,—_><_ 4
97 L9y, SM: SILT: grey-green, non plastic. ]
13 i
15 — 8,10,11 —
Ty M Vs}:to k.=21’) b
4 X X Recovery 7
Ix X =450mm 1
| — Borehole terminated at 15.5 m —
16 —| —
17 — —
18 —| —
19 — —
- 20 — |

Termination reason: Target Depth
Remarks: Logged 24 June 2016. Heavy rainfall event occurred 22 June 2016 and caused flooding and ponding on site.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - R1-MB01
Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe ) Lt
Project: TGA2016_0216 c Geosciences
Date: 06/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 04 1:50 Sheet 1 of 2
Logged by: OMG Position: E.1938561.6m N.5794154.4m (NZTM) Elevation: RL 0.16m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Estimated | . &'g El Spacing E
- g = 3 = Soil: USC; Soil Type; colour; structure; strength; moisture; 58 |52 [9] Strength 223 < mm 35
= 2 £ o 2E |20 > 18 > (mm) Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 2 g 3|9 'g’) ‘%& = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .E’B P
5} o 9] comments 32 s 2E£3 % | e885g|E
c 235555 £5=2,29 ¢ Fes885|°
2l 0.2 OL: Organic SILT with trace fine sand: brown, low J
0.1 + « »[\_plasticity, trace rootlets. 4
1%l  ML: Clayey SILT: pale brown with orange staining, b
a T % x| low to medium plasticity. Greasy when reworked. b
X< aly  Soft. Occasional fine organic fibres. J
4 XX i
L5 ale, 100 B
4w i
1 s e, M S —
Txx ; i
T e, ...becoming dark grey, very soft. 1
4 X X 4
3 i NO RECOVERY : Possible Peat layer 000N 7
T 0 Recovery T
T =0mm 1
18 2 — SP: Fine to medium SAND with organic silt: pale Mto —
] grey, poorly graded. Interbedded organic silt and W ]
21 wood fragments; fibrous, partially decomposed with i
B slight organic odour. Stiff. E
- SM: SILT: grey, low plasticity. Very stiff. Occasional 86 -
] fine organic fibres and fine pumice gravel. ]
i M ]
3 VSt (5,11,12) —
i N* =23, i
7 89 Recovery 4
b =400mm b
3.9 4 — ...interbedded medium to coarse pumice gravel and 90 ]
] organic plant fibres. ]
i ML: Clayey SILT: dark grey, low to medium plasticity. 4
4 Soft, greasy. Occasional yellow-black fibrous J
— inclusions. (0,0,0) N* —
J M to =0, J
2 R w 100 Recovery B
3 b =450mm b
Q R s 1
8 5 — HQ —
K] i ]
>
g B 4
< ] 76 ]
58 J SM: SILT with trace sand: pale grey with dark grey ]
6 — bedding, low plasticity. Sand is fine grained. (0,2,1) N* —
i =3, 7
1 47 Recovery T
7 =210mm 7
6.3 T . — . StoF T
1 ML: Clayey SILT with organic inclusions: dark grey, 1
] low to medium plasticity. Soft, greasy. Organic ]
i inclusions are yellow-brown, fibrous. i
4 M i
7 — ...Interbedded organic silt and medium to coarse 95 |
6.9 i sand. - i
B SM: Silty fine to medium SAND: dark grey, poorly B
] graded. Occasional fine to medium pumice gravel. ]
] ...large coarse pumice gravel (35mm dia). (3.6,7) N* _]
i =13, i
T 100 Recovery T
T =450mm 7
78 8 — GP: Sandy fine to medium GRAVEL: grey to dark —
] grey, pumiceous, subrounded. Sand is medium to ]
i coarse grained. i
B ...clayey silt lens; black soft, low plasticity. B
- MD 81 -
9 — ...highly decomposed organic black wood fragment; (5,5.8) N* ]
1 fibrous, soft. =13, ]
] 93 Recovery 4
i =420mm T
] % ]
— 10 = —
Continued on next sheet
Termination reason: Target Depth
Remarks: Logged 11 July 2016.
This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - R1-MB01

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

Date: 06/07/2016

. (NZ)Ltd
CMWGeosaences

Chapman Morton Woodward

Borehole terminated at 15.5 m

©

Borehole Location: Refer to Figure 04 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1938561.6m N.5794154.4m (NZTM) Elevation: RL 0.16m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
2 . P Defect 3
% T 2 ) ~_ Material Description ) oc | 32 | Weathering S ESsttg]agttehd gg% El Spacing E -
- s € = > Soil: USC; Soil Type; colour; structure; strength; moisture; 52168 g o =G < (mm) S5 c ts/Defect
= 3 £ - o L . 25 5 (/J;C__m 7 S a omments/Detect
5 2 e £ r< bedding; plasticity; sensitivity; additional comments 2T | o g8 |C ° BL = Iy Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .E’B P
5} o 9] comments 32 s 2E£3 % | e885g|E
xe3EEE3 §2z2,294 "¢ $<888%|°
10.0 BENC
SW: Gravelly fine to coarse SAND: dark grey, well
graded. Occasional medium pumice gravel.
(8,9,11)
N* =20,
100 Recovery
=450mm
110 GP: Sandy fine to medium GRAVEL: grey to dark
112 grey, poorly graded, subangular to subrounded,
' pumiceous. Some quartz and black lithics. Sand is 90
medium to coarse.
16 SW: Gravelly fine to coarse SAND: dark grey, well
graded. Occasional medium pumice gravel.
GP: Sandy fine to medium GRAVEL: grey to dark (9,14,16)
grey, poorly graded, subangular to subrounded, * =30,
pumiceous. Some quartz and black lithics. Sand is 100 Recovery
™ medium to coarse. =450mm
‘@
o
2 ...becoming black, dark green, grey. No medium Mito
9 pumice gravel present. W
.o
5 38
<
D
(6,13,19)
N* =32,
80 Recovery
=360mm
...some pumice gravel.
67
-14.7 -
GW: Fine to coarse GRAVEL: dark grey, well (5,13,19)
graded, subrounded to subangular, smooth, flat. N* =32,
. 89 Recovery
7L =400mm

N
o

Termination reason: Target Depth

Remarks: Logged 11 July 2016.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - R1-MB02

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 09/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 04 1:50 Sheet 1 of 2
Logged by: OMG Position: E.1938446.2m N.5794260.7m (NZTM) Elevation: RL 4.44m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Estimated | . &'g El Spacing E
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58|58 3 [a Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g § g 'g’) ‘%& = =g Description
3 14 8 @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 g -% & x S5 = E -8 § E’% P
o] [G) comments ok - > " >5$ & ogggg%g
T g3EE33 £2z%,24 “¢ Fcs887
44 J SM: Silty fine to coarse SAND: pale brown, well J
4.3 B graded. Occasional coarse pumice gravel. M B
1 ML: Clayey SILT with some sand: orange-brown 1
40 N with orange staining, medium plasticity, trace a
i rootlets. Firm. Sand is coarse, pumiceous. Dto i
4 ML: SILT with trace clay: brown, low plasticity, minor M 100 4
1 rootlets. Firm. Occasional coarse sand. 1
= 7 ...becoming greasy when reworked and pale brown. ]
* ! i ...becoming brown. ]
T M to 7
4 W i
— (2,1,1) N* —
i =2, b
1 17 Recovery T
7 =80mm 1
] 25 | 2 XML Clayey SILT: brown with orange staining, low —
s ><>£ plasticity, trace fine organic fibres. Soft, greasy. w ]
20 X i
: X x SM: SILT with trace sand: brown with orange 62 —
! 4 X X| staining, non plastic. Powdery when reworked. Sand StoF E
1% X 4 s fine grained. h
4w i
T x . _
3 (20N ]
i) 4% X 82 Recovery T
8 T XX =370mm b
g i i
8 10 —t % x| ML: SILT with minor sand and clay: dark grey, low 1
= Ix x plasticity, soft, greasy. Sand is coarse grained. ]
3 & x x| Occasional thin organic layers; highly decomposed Mto ]
3 4% % 4 wood fragments, black. w 4
4 — % % 95 —
<X ...some black organic plant fibres, stiff. ]
4 ><X><X ...becoming powdery when reworked. 4
—F XX (1,1,0) N* —
X X =1, 1
T X X 51 Recovery 1
¢ % =230mm 1
bxox Hq |5:0-5.1m: SAMPLE .
8K R1-001 ]
| :g:g ~.—] OL: Organic SILT: black-grey, low plasticity, greasy. ]
1« |\ Soft, slight organic odour. Some fine organic fibres, M E
o — 100 —
5 5 itz brown. _ i _ v
& T« | SM: Organic SILT with some sand: black, highly S:’ ]
Jsc .| decomposed, fibrous. Sand is dark grey, medium to J
14 177N _coarse. ,
— -1.6 6 —T=x ML: Clayey SILT: dark brown-black, medium — (7,11,14) ]
7 plasticity. Firm to stiff, sticky, greasy. Occasional N* =25, 7
] organic fibres. 78 ﬁzg%ﬁz 1
i SM: Sandy SILT with trace gravel: grey, low M B J
— plasticity. Sand is fine grained. Very stiff to hard. —
1 Gravel is coarse, pumiceous. Some fine black Vs'_tim b
] lithics. ]
7 100 _
28 1 ML: Clayey SILT with trace sand: grey-green with 1
T black bedding, low to medium plasticity. Soft, . i
— ; h Mio (1,0,00N —
" | greasy. Sand is coarse, pumiceous. Two large =0, i
= 4 organic root fragments up to 100mm length and w 100 Recovery 4
4 1 20mm dia, yellow-brown. =450mm 1
a 8 - s ]
< ] w ]
=2 B i
< i i
— 90 -
42 1 SP: Fine to medium SAND with some organic 1
] fragments: grey-black, poorly graded. Organic 7]
| M i
46 9 fragments are black, fibrous, moderately (2,6,10) ]
B decomposed. N*'= 16, i
1 SW: Gravelly fine to coarse SAND: pale grey-brown, 100 Recovery 1
] well graded. Gravel is black, fine grained, =450mm ]
_ subangular. Some medium to coarse, subrounded |
4 pumice. Occasional silty sand lenses. J
i 88 i
— 10 |
Continued on next sheet

Termination reason: Target Depth

Remarks: Logged 11 July 2016.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - R1-MB02

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

. (NZ)Ltd
CMWGeosaences

Date: 09/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 04 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1938446.2m N.5794260.7m (NZTM) Elevation: RL 4.44m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 ~ |2 Material Description oc | B2 | Weathering | » Estimated | &g E Spacing | ©
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58158 3 [a Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ k< bedding; plasticity; sensitivity; additional comments 2 T g § g 2 ‘%& = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .E’B P
5} o 9] comments 32 sxzza 2E£3 % | e885g|E
x &QIE%: E%nggfﬂ o 5<e887|°
(10,14,11) ]
N* =25, i
71 Recovery B
=320mm 1
1 — —
...no gravels. ]
6.9 SP: Medium to coarse SAND with minor gravel: pale ]
brown-grey, poorly graded. Gravel is fine grained, 100 —
pumiceous. i
...10mm stained orange band. b
R RVES SP: Gravelly medium to coarse SAND : pale grey- (7.9.13) -
brown, poorly graded. Gravel is medium grained, =22, ]
pumiceous. 78 B?scavery ]
» =350mm
£ i
a _
Q 4
] B ) Mto |MD to i
p ...becoming fine to coarse grained, well graded. w D i
3 13 — 20 .
< 4
(7,9,12) —
N =21, 1
91 Recovery 4
=410mm 1
14 — ...becoming orange-grey. ]
81 ]
15 — (8,15,20) —
N* =35, R
100 Recovery 4
=450mm 1
| — Borehole terminated at 15.5 m —
16 —| —
17 — —
18 —| —
19 — —
- 20 — |

Termination reason: Target Depth
Remarks: Logged 11 July 2016.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - R1-MB03

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe
Project: TGA2016_0216

Date: 07/07/2016
Borehole Location: Refer to Figure 04

(N2Z) Ltd
CMWGeosciences

Chapman Morton Woodward

1:50

Sheet 1 of 2

Logged by: OMG Position: E.1938508.8m N.5794386.2m (NZTM) Elevation: RL 2.51m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Estimated | . &'g El Spacing E
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58|58 3 [a Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g § g 'g’) ‘%& = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .85 P
5 o o comments 32 >=83 % 2888 g|E
€ |¢F3E55 522,29 0o Bs2885|°
J‘Q_ 25 i OL: TOPSOIL - Organic SILT: brown, low plasticity, |
2.4 g trace rootlets. p
1 SM: SILT with some sand: grey-brown with orange b
N staining, non plastic. Sand is fine grained. 7
J Occasional coarse pumice gravel. J
] 100 ]
! 1 _] M Fto -
14 i ML: Clayey SILT: grey-green, low plasticity. Firm to st ]
B stiff, slightly powdery when reworked. B
» 4 i
2 - ...becoming sandy. (1.0,1) N* I
a b =1, b
] ] 100 Recovery g
— 7 =450mm 7
) R R
3 2 — ]
< 04 i ML: Clayey SILT: grey-brown, medium plasticity, ]
4 greasy when reworked. Soft. s 4
] % ]
0.0 i ...50mm organic layer; black, fibrous, stiff. 1 i
4 SW: Gravelly fine to coarse SAND: grey to brown, M to 4
1 well graded. Gravel is black, fine grained, w 1
3] subangular, flat. L (104N N
i =1, i
b 40 Recovery T
T =180mm 1
el (1)8 °_-1 OL: Organic SILT : dark brown, low plasticity, w _
i s o\ greasy. Very soft. ]
T x SM: Sandy SILT: grey, low plasticity. Sand is fine to 1
T medium grained. Occasional coarse pumice gravel ]
4% (up to 20mm dia). 100 |
B i
Txx ]
’X>'<X>< 4.4-4.5m: SAMPLE -
.5 (6,11,13) R1-002 N
5% VS,:"’ N* =24, E
T ¥ X 100 Recovery 1
¢ =450mm 7
T % x Mto b
5 — . =7 - - w HQ —
1 ¢ ...coarse interbedded pumice gravels and trace hard i
€ X black organic inclusions 4
L i
T ...fine to coarse interbedded pumice gravel. 95 ]
1% 4
3.2 J ‘ SP: Gravelly fine SAND: grey, poorly graded. Gravel ]
4 is fine to coarse, pumice, subrounded. 4
6 (5,10,16) —
i MD N* = 26, i
] 96 Recovery -
i =430mm 1
2 3.9 1 i}
3 ’ 1 SM: SILT with trace sand: grey, non plastic. Sand is 1
53 T X | fine grained. ]
K] i i
® ] Vst to ]
8 i M i
3 a H 62 _]
z 4 4
48 7 SP: Gravelly coarse SAND: grey, poorly graded, 1
] pumiceous. Gravel is black, subangular. ,\(‘5223) ]
i 62 Recoveryy 4
T =280mm 1
8 —| |
56 1 GP: Sandy medium to coarse GRAVEL: grey, black, 1
] dark green, poorly graded, subangular to ]
| subrounded. Some coarse pumice gravel. Sand is 95 _
4 coarse grained, pumiceous. 4
g ...some orange staining. MD g
9 (6,13,16) —
i N* = 29, i
b 93 Recovery T
i =420mm T
74 1 SW: Fine to coarse SAND: grey with occasional 76 7
] black and orange grains, well graded. ]
— 10 |
Continued on next sheet

Termination reason: Target Depth

Remarks: Logged 11 July 2016. Pt stratigraphic code denotes Peat.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - R1-MB03

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

. (NZ)Ltd
CMWGeosaences

Date: 07/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 04 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1938508.8m N.5794386.2m (NZTM) Elevation: RL 2.51m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 ~ |2 Material Description oc | B2 | Weathering | » Estimated | &g E Spacing | ©
=] 8 £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58158 3 [a Strength X2 s (mm) 35 Comments/Defect
5 ° = ;g_ '_g_ bedding; plasticity; sensitivity; additional comments i) g ‘% o § g 2 ‘é& = i a8 Description
3 14 @ I Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & S5 = = o8 £ 5
5} o 9] comments 32 sxzza 2E£3 % | e885g|E
x &QIE%: E%nggfﬂ o 5<e887|°
(6,11,13) —
N* =24, R
100 Recovery 7
=450mm 1
...some fine gravel; black, subangular. ]
Mto 95 ]
w | MD i
(4,9,16) —
+'='05 i
53 Recovery B
™ =240mm 1
£ i
a _
Q 4
9
8 i
g i
3 100 .
< -10.6 - E
GW: Sandy fine to coarse GRAVEL: brown, orange 4
and black, well graded, subangular to subrounded. 4
Sand is coarse grained; grey. 1
...with orange staining. (13,21,25) ]
N* = 46, E
100 Recovery 4
=450mm 1
14 — ...becoming grey, some pumiceous gravel. ]
116 . GP: Medium GRAVEL: grey, black, orange and dark | . | .
] green, poorly graded, subangular to subrounded. ]
| Some coarse pumice gravel. 95 —
] ...some fine to medium sand; pale brown. ]
15 (13,23,26) —
i N* = 49, i
] 56 Recovery 4
T =250mm 1
| — Borehole terminated at 15.5 m —
16 —| —
17 — —
18 —| —
19 — —
- 20 — |

Termination reason: Target Depth

Remarks: Logged 11 July 2016. Pt stratigraphic code denotes Peat.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - R1-MB04

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 10/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 04 1:50 Sheet 1 of 2
Logged by: OMG Position: E.1938435.2m N.5794563.7m (NZTM) Elevation: RL 4.49m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
& — 2 Material Description oc 32 | weathering | - Esstt'mat;‘d 58 § El Spacing E
- g = £ - Soil: USC; Soil Type; colour; structure; strength; moisture; S8 |52 o reng 25 o (mm) @ ’S
= s £ o y P S " 22 |20 3|18 hed > =3 Comments/Defect
5| 8 = £ < bedding; plasticity; sensitivity; additional comments 8T |8 3 &5 ° BL z 2 Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & S5 = = o8 £ 5 P
5} o 9] comments 32 s 2E£3 % | e885g|E
c 235555 £5=2,29 ¢ Bez8ER|°
4.5 J ML: SILT with some coarse gravel: orange-brown, J
B non plastic, minor rootlets. Gravel is dark red to 4
4.2 .
b grey, up to 50mm dia. b
N ML: SILT with trace fine sand: brown, non to low N
i plasticity. Dto 4
B ...becoming pale brown with orange staining, M 4
B occasional coarse subangular gravel. Very stiff. 100 B
= - vst ]
[ 4 i
T ...becoming grey mottled brown and blue, friable. 1
N Hard. (6:8.6)N* ]
g D =14, b
i 91 Recovery ]
7 =410mm 7
25 2 ML: Clayey SILT: dark grey mottled orange-brown, —
] 24 775N _low to medium plasticity. ]
ex ML: SILT with some sand and trace clay: pale brown i
EX 2 with orange staining, low plasticity, firm. Sand is fine 4
! KX grained. 100 —
4 X ¥ i
1% % i
45w i
T % 2.9-3.0m: SAMPLE 4
3y (1,3,;) N* R1-003 ]
15X 84 Recovery R
€% x| =380mm ]
£ w0 i
—t % x| ...some gravel; fine black lithics. F 1
T _><_ ...becoming grey with orange staining. ]
1 X ]
2 X o :
@ 4 — XX |
s X " i
[a] XX i
s X 1
3 — X X (2,33)N* —
2 Fix 6. ]
T XX 69 Recovery 1
T = =310mm 7
05 5 J SM: Silty fine SAND: grey with dark grey Ha ]
E subhorizontal bedding, poorly graded. i
] MD 81 ]
14 T SM: SILT with trace sand: pale brown-grey, non . 1
6] plastic. Powdery when reworked. Sand is fine Vstto BN ]
i grained. H 84 Recovéry ]
7 =380mm 1
5 | 20 - OL: Organic SILT with trace organic inclusions: -
e -2.1 ] black, non plastic. Organic inclusions are highly s ]
— -2.3 J decomposed wood fragments, slight organic odour. J
4 SP: Gravelly coarse SAND with organic inclusions: 4
7 grey, poorly graded, pumiceous. Gravel is fine black 100 —
] lithics. Organic inclusions are hard, black, fibrous. ]
i SM: SILT with trace sand: grey, low plasticity. J
4 Powdery when reworked. Sand is fine grained. 4
— Occasional thin gravel lenses; fine to medium, (9,12,11) —
b pumiceous. é\l‘ =23, 1
] 89 ecovery 4
i Vst to = 400mm 4
2 g H i
3 s ] ]
S i i
9 4 4
[a]
s i ]
3 - 100 —
<_( 4 4
9 ] ...organic silt lens; black, low plasticity. Soft. (1,0,1) N* ]
i =1, i
i 100 Recovery 7
T =450mm 1
50 —~ %] ML: Clayey SILT: grey to dark grey, low plasticity. s 1
T4 1 Soft. Silt seam running diagonally from 9.45m to ]
— -5.3 T4\ 9.6m, stiff. n i
] "OL: Organic SILT: black, low plasticity. Soft to firm. ]
1 10 |
Continued on next sheet

Termination reason: Target Depth
Remarks: Logged 15 July 2016.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - R1-MB04

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW Lt
Project: TGA2016_0216 Geosciences

Date: 10/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 04 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1938435.2m N.5794563.7m (NZTM) Elevation: RL 4.49m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 ~ |2 Material Description oc | B2 | Weathering | » Estimated | &g E Spacing | ©
- g £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58158 3 [a Strength X2 s (mm) 35 c ts/Defect
| T = £ = bedding; plasticity; sensitivity; additional comments 2T (2o 3 |o ns o > =g ornmens Jetec
> 5 e o a . oo . i . . odditi 5S |@2 S |x 0 & o5 Description
3 x @ I Rock: Weathering; colour; fabric; rock name; strength; additional | = 8 SE e S5 N o8 =47}
5} o 9] comments 32 sxzza 2E£3 % | e885g|E
x &QIE%: E%nggfﬂ o 5<e887|°
1 s, Minor fibrous inclusions. i
3 Ixx ]
o 1%%1 " _becoming sandy. ]
— -6.0 % — (4,11,15) —
: SP: Medium to coarse SAND with trace quartz: N* = 26 i
grey, poorly graded, pumiceous. 89 Recover’y 1
=400mm 1
MD ]
95 ]
—— (11,23,28) —
N* =51, R
100 Recovery 4
=450mm 1
100 -]
" i
3 Mto 1
o w (12,16,21) —
o3 N =37, 1
[=] 93 Recovery 7
© =420mm b
> i
=2 —
< i
D 100 ]
...becoming black, fine to medium, no quartz. ]
...becoming grey with trace quartz. 4
(11,18,23) —
N* =41, 1
44 Recovery b
=420mm 1
95 ]
-11.8 - ]
119 GW: Fine to coarse GRAVEL: dark grey, well
graded. Subangular, smooth, flat. (14.21,22) n
SP: Gravelly coarse SAND with trace quartz: grey, N* =43 J
poorly graded, pumiceous. Gravel is fine black 89 Recove,—'y E
lithics. =400mm 1
] 17 — Borehole terminated at 17.0 m —
18 —| —
19 — —
- 20 — |

Termination reason: Target Depth

Remarks: Logged 15 July 2016.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - R2-HA01

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 06/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 05 1:25 Sheet 1 of 1
Logged by: KB Position: E.1936406.3m N.5790237.4m (NZTM) Elevation: RL 6.72m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 -~ 2 Material Description .- Dynamic Cone
o= ‘;“ € £ T]; Soil: USC; Soil type; colour; structure; strength; moisture; bedding; gé §§ Shear Strengths |  penetrometer
5 e = ;g_ _g_ plasticity; sensitivity; additional comments 29 29 (kPa) (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional [=38 | 5% | Peak (Residual)
® 0] comments Cg 5 10 15 20
[==77) 6.7 OL: TOPSOIL - Organic SILT: brown, non plastic. Minor rootlets. -
6.7 b SW: Fine to coarse SAND with some gravel: light brown, well I
] graded. Gravel is fine, pumice. ]
6.4 SP: Fine to medium SAND with trace silt: light brown, poorly ‘ ]
b graded. ]
62 , SP: Medium to coarse SAND with trace gravel: grey-brown, T ]
b poorly graded. Gravel is fine, pumiceous. Some fine black 1
] grains. ‘ i
5.8 ’ o | M .
) 4 SM: Silty fine SAND: brown, poorly graded. toD ‘ m
57 | 1 - SP: Medium to coarse SAND with trace gravel: grey-brown, i
b poorly graded. Gravel is fine, pumiceous. Some fine black 1
] grains. ‘ ‘ i
T ] ‘ ]
4.9 i SM: SILT with trace sand: brown, non plastic. Powdery when i
i reworked. Sand is fine grained. ]
2 V-140(43) | —
] Dto N
i M ‘ i
1 V-141(65) | .
; vst H E
41 4% %= ML: SILT with trace clay: brown, low plasticity. Slightly greasy ]
XK when reworked. — ]
Ix x - i
& % x| ...becoming grey-brown. V-189+ ]
I X - i
1% ¥ i
3 XX _minor coarse sand. ‘ ]
3.6 XX .
’ Jx.x* SM: SILT with trace sand: grey with orange staining, non plastic. -
:><>§><>'<. Powdery when reworked. Sand is fine grained. ‘ ]
34 - SP: Fine to medium SAND: grey-brown, poorly graded. ‘ ]
M Bl t
2 i
3 N
% ...becoming fine to coarse grained. i
a MD ]
= toD ]
é 28 SM: Silty fine SAND: grey with orange staining, poorly graded. ]
< 27 | 4 SP: Fine to medium SAND: grey-brown, poorly graded. ]
...becoming fine to coarse sand with trace fine gravel. ]
Lto n
Mto | MP N
w ]
5 Borehole terminated at 5.0 m ]

Termination reason: Target Depth

Remarks: Shear vane - 1912. Possible groundwater at 5m depth. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - R2-HA02

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 06/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 05 1:25 Sheet 1 of 1
Logged by: KB Position: E.1936591.6m N.5790659.7m (NZTM) Elevation: RL 6.35m Hole Diameter: 50mm
ecked by: urvey Source: urvey atum: Moturiki ngle from horizontal:
Checked by: KB S S GPS S Dat Moturik Angle fi h tal: 90°
3 -~ 2 Material Description .- Dynamic Cone
- ‘;“ € £ T]; Soil: USC; Soil type; colour; structure; strength; moisture; bedding; gé gg Shear Strengths |  penetrometer
5 e = ;g_ _g_ plagticity; sensitivit){; additional comments B ‘gg ‘g_g (kPa). (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional =S | §% | Peak (Residual)
® 0] comments Cg 5 10 15 20
[==77) 6.3 OL: TOPSOIL - Organic SILT: brown, non plastic, minor rootlets. -
6.3 ] SM: Silty fine to medium SAND: grey-brown, poorly graded. ]
6.0 - - : : - ]
i SP: Fine to medium SAND : grey, poorly graded. } -
57 i SM: Silty fine to medium SAND: grey-brown, poorly graded. ]
] | I E
T ] ]
: W H -
i toD o
- M _
41 N ??,3:’ ML: SILT with trace gravel: brown, non plastic to low plasticity. ‘ ]
1 g::.’i:i Gravel is fine, pumiceous. —
i :::3:' ...no gravels present. | 7
m :3:3::: ...some black charcoal inclusions. n
£ - _|
37 i) SW: Fine to coarse SAND: light brown, well graded. ] ]
36 ] SP: Fine to medium SAND: grey, poorly graded. ;H ]
3] .
= ] N
[o] m -
Q.
5 i i
o B MD — .
5 i i
S i i
> , _
: : a ;
h ] | ]
4 J Borehole terminated at 4.0 m ]
I 5 _

Termination reason: Hole Collapse

Remarks: TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - R2-HA03

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

— 5

Borehole terminated at 5.0 m

Date: 15/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 05 1:25 Sheet 1 of 1
Logged by: KB Position: E.1936547.5m N.5791006.1m (NZTM) Elevation: RL 6.48m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 -~ 2 Material Description .- Dynamic Cone
= % E }E’ T]_; Soil: USC; Soil typg; (I:olourl; _st_ru.cture_; §trength; moisture; bedding; gé gg Shear Strengths |  penetrometer
5 2 = Z |5 pIa§t|C|ty, sensmvny, additional comments B gg 29 (kPa). (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional (=S | §% | Peak (Residual)
® 0] comments Cg 5 10 15 20
[==77) 6.5 OL: TOPSOIL - Organic SILT: brown, low plasticity. |
6.4 ] SM: Silty fine SAND: grey-brown, poorly graded. ]
5.8 . _ _ . S H N
i SM: Sandy SILT: grey-brown, non plastic. Sand is fine grained. -
= ] Dto MD L n
w 5.6 o - M V-UTP i
4 SM: Silty fine SAND: grey-brown, poorly graded. m
55 11 - SP: Gravelly fine to medium SAND with trace silt: grey-brown to i
b light brown, poorly graded. Gravels are fine grained, pumiceous. — ]
53 i ML: SILT: light brown, non plastic. ]
52 , SP: Fine to medium SAND: grey-brown, poorly graded. ]
- 4.8 ] E— : || 7
i ML: SILT: light brown to brown, non plastic. —
. y V-160(82) -
2] .
4.3 ’ — : - - ]
4 SP: Fine to medium SAND: light brown, poorly graded. Dto m
] M ] ]
41 7><‘><x>< ML: SILT: grey-brown mottled brown, low plasticity. ]
T % ...becoming brown with minor fine sand. ]
T V-128(49) ]
1 vee i
:XXXX ...becoming grey-brown with occasional fine pumice gravel. No sand. i
Txox i
4% X VSt -
35 | 3 s V-124(47 J
’ 3] oY, ML: SILT with minor clay: grey-brown, low plasticity. Slightly - ( ) -
® T » 9greasy when reworked. — ]
g :;X_x— ...20mm lens of fine pumice gravel. _J i
a 17 N
= X x n
T 1% V-106(57) % .
% i X—x ...becoming grey-brown with orange staining. ] ]
29 4 ‘| SP: Fine to medium SAND: grey with orange staining, poorly | ]
graded. M T ]
27 ML: SILT with minor sand: grey with orange staining, low B ]
plasticity. Sand is fine grained. —--‘ ]
4 V-109(57) —
24 SP: Fine to medium SAND: grey with orange staining, poorly _ﬁ i
2.3 graded. ] 1
SW: Fine to coarse SAND: grey with orange staining, well L ]
21 graded. —
’ SP: Fine to medium SAND: grey with orange staining, poorly I ]
graded. MD — —
toD i
18 SW: Fine to coarse SAND: grey with orange staining, well ]
graded. ]

Termination reason: Target Depth

Remarks: Shear vane - 1912. Groundwater not encountered. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - R2-HA04

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

Date: 15/07/2016
Borehole Location: Refer to Figure 05

CMWGeoscien‘gé“sd

Chapman Morton Woodward

1:25

Sheet 1 of 1

Logged by: KB
Checked by: KB

Position: E.1936777.1m N.5791112.0m (NZTM)
Survey Source: GPS Survey

Elevation: RL 6.03m
Datum: Moturiki

Hole Diameter: 50mm
Angle from horizontal: 90°

3 -~ 2 Material Description .- Dynamic Cone
= % E ;E, T]_; Soil: USC; Soil typg; (I:olourl; _st_ru.cture_; §trength; moisture; bedding; gé gg Shear Strengths |  penetrometer
5 2 = Z |5 pIa§t|C|ty, sensmvny, additional comments B gg 29 (kPa). (Blow/100 mm) Comments
3 4 o | ® Rock: Weathering; colour; fabric; rock name; strength; additional (=S | §% | Peak (Residual)
15] NG comments og 5 10 15 20
[==77) 6.0 OL: TOPSOIL - Organic SILT: brown, non plastic. |
6.0 T SM: SILT with trace sand: light brown, non plastic. Sand is fine b
58 ] grained. M ]
B SM: Silty fine SAND: light brown, poorly graded. ‘ -
y V-UTP .
56 i SW: Fine to coarse SAND with trace gravel: light brown, poorly ] ]
] graded. Gravel is fine, pumice. D j ]
54 i SM: Sandy SILT: brown, non plastic. Sand is fine grained. ]
h D to 7 ]
i M |
B ...20mm gravel lens |
= 5.1 MD n
i ’ 4 SP: Fine to medium SAND: grey, poorly graded. D |[toD m
50 | 17 ML: SILT: brown, non plastic. V-189+ ]
49 i SM: SILT with trace sand: grey-brown, non plastic. Sand is fine Dto ]
48 1 grained. M N
’ SP: Fine to medium SAND with trace silt: grey-brown, poorly -
46 graded. ]
’ i SM: Silty fine SAND: light brown, poorly graded. -
] M ]
4.2 ] ><X>< ML: SILT: brown, non plastic. i
:>< X ...becoming grey with orange staining. ] i
2 —f XX |
1% x / i
X X|  ...becoming grey-brown. j _
Ixox a i
T V-65(50) .
37 177%] SM: Sandy SILT: light brown, non plastic. Sand is very fine D'\;" ] ]
¢y grained. — -
4. st —% .
1x < ]
£ %] V-66(47) — ]
RN i
I ] i
Jxox - i
Fx i
3.1 N SM: SILT with trace sand: grey-brown with orange staining, low ]
3 plasticity. Sand is very fine. " V-65(34) —
2 ] - ]
% 28 N SP: Fine to medium SAND: grey, poorly graded. -
:’e ] ] :
o 4 i
5 i i
s i - _|
=) 4 .
< ] ] i
. MD — —
] Dto . ]
i M |
21 N SW: Fine to coarse SAND : grey with orange staining, well ]
4 graded. ]
16 SP: Medium to coarse SAND with minor gravel: dark grey to M... ]
1.5 light brown, poorly graded. Gravel is fine, pumiceous. 1 7
SW: Fine to coarse SAND with minor gravel: grey, well graded. MD - i
Gravel is fine, pumiceous. toD —
. W —
h ] ]
5 Borehole terminated at 5.0 m ]

Termination reason: Target Depth

Remarks: Shear vane - 1912. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - R2-HA05

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 15/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 05 1:25 Sheet 1 of 1
Logged by: KB Position: E.1937154.8m N.5791307.9m (NZTM) Elevation: RL 5.94m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 -~ 2 Material Description .- Dynamic Cone
o= ‘;“ € £ T]; Soil: USC; Soil type; colour; structure; strength; moisture; bedding; gé §§ Shear Strengths |  penetrometer
5 e = ;g_ = plasticity; sensitivity; additional comments 29 29 (kPa) (Blow/100 mm) Comments
3 4 oy § Rock: Weathering; colour; fabric; rock name; strength; additional [=38 | 5% | Peak (Residual)
15] NG comments og 5 10 15 20
('LJ 5.9 4 OL: TOPSOIL - Organic SILT: brown, low plasticity. D |
58 4 SM: Silty fine to medium SAND: grey-brown to light brown, ]
b poorly graded. ]
51 i SM: Sandy SILT: brown, non plastic. Sand is fine to coarse ‘ ]
b grained. V-UTP ‘ B
= ] Dto ]
w 49 11 - SP: Medium to coarse SAND with minor gravels: light brown, M ‘ -
b poorly graded. Gravel is rounded, black lithics. ‘ ]
47 i SM: Sandy SILT: brown, non plastic. Sand is fine to coarse ‘ _
i grained. Dto h
VD _
45 i SP: Medium to coarse SAND with minor gravel: brown, poorly ‘ -
] graded. Gravel is red-brown, medium, rounded. Hard to auger. ‘ N
40 4x % i ML: SILT : grey-brown with some orange staining, non plastic. ] ]
2 % % V-120(46) —
15 |
Fxx | i
3.7 - - — - M — B
¢ x| SM: SILT with minor sand: grey-brown, low plasticity. Sand is m
fine grained. — ]
35 ] SP: Fine to medium SAND: grey, poorly graded. ] ]
34 N ML: SILT: grey-brown, low plasticity. ] ]
: V-112(44) .
12 - -
] g Vst —
o 3 - |
& i ...Poor recovery ﬂ |
=} 4 i
), 4 ] .
3 4 -
< 26 ] SM: SILT with trace sand: grey, poorly graded, low plasticity. ] ]
Sand is fine grained. Poor recovery. ]
24 4 ML: SILT with minor clay: grey with orange staining, low E ]
] plasticity. ]
: W varsez) -
1914 N SP: Fine to medium SAND: grey, poorly graded. ‘ ]
i Borehole terminated at 4.3 m Bl a
I 5 I _

Termination reason: Hole Collapse

Remarks: Shear vane - 1912. No recovery from 4.1m. TS stratigraphic code denotes Topsoil.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - R3-HA01

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 01/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 06 1:25 Sheet 1 of 1
Logged by: KB Position: E.1936250.8m N.5788642.9m (NZTM) Elevation: RL 4.79m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
g -2 Material Description .- Dynamic Cone
o= ‘;“ € £ T]; Soil: USC; Soil type; colour; structure; strength; moisture; bedding; | ¢ § §§ Shear Strengths |  penetrometer
5 e = ;g_ _g_ plagticity; sensitivit){; additional comments B ‘gg ‘gg (kPa). (Blow/100 mm) Comments
3 b4 2 © Rock: Weathering; colour; fabric; rock name; strength; additional (=S | §% | Peak (Residual)
15] 0] comments Cg 5 10 15 20
4.8 i OL: TOPSOIL - Organic SILT: brown, low plasticity. _
3 : .
(%2}
Q. 7 -
o ] .
- 44 | e _ N
i ML: SILT: brown, low plasticity. M _
_ . V-100(46) .
* i ...becoming light brown. i
] Fto n
ss | St |\-80(40) .
’ 1 - SM: SILT with trace sand: light brown, non plastic. Powdery —
] when reworked. Sand is fine grained. ]
. M| |V-67(40) ]
i W i
] ...50mm thick silt lens; low plasticity. i
33 | _ _ _ ]
4 SM: Sandy SILT: grey, low plasticity. |
] V-107(46) ]
v 3.1 ] SP: Fine to medium SAND: grey, poorly graded, pumiceous. ] ]
3 7 -
= i i
8_ 7 -
5 2 |
) 27 h i
g ’ N SM: Silty fine to medium SAND: grey, poorly graded. _
3 i - i
< ] - i
. W —
B MD B E
3 -
i Borehole terminated at 3.2 m | a
4 | -
] D ‘ i
I 5 _

Termination reason: Hole Collapse

Remarks: Shear vane - 1861. No recovery from 2.8 to 3.2m.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - R3-HA02

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 01/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 06 1:25 Sheet 1 of 1
Logged by: KB Position: E.1936305.9m N.5788620.2m (NZTM) Elevation: RL 4.63m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
g R _ . Material Description . _ 1% Dynamic Cone
o= z € =12 Soil: USC; Soil typg; coIour; _st_ructure_; §trength; moisture; bedding; gg s2 Shear Strengths |  penetrometer
5 g E ;g_ _g_ Rock. plasltlm.ty; sengtlvﬂ){; .addmonal c<.)mments- B ég ﬁ% (kPa). (Blow/100 mm) Comments
3 2 ] ock: Weathering; colour; fabric; rock name; strength; additional C|5s Peak (Residual)
(0] (0] comments & 5 10 15 20
4.6 , OL: TOPSOIL - Organic SILT: brown, low plasticity. _
% ] ' .
3 E M | ]
© i ! -
. V-66(20) I -
i ...becoming light brown. I i
38 5 ML: Clayey SILT: brown, low to medium plasticity. I ]
1) V-80(40) ) .
1 —]
g Stto ]
,XX_XX VSt ]
T % V-104(51) 7
% M to ]
=< w ]
15 i
% x ]
£ X X| ..becoming light brown-grey with orange staining. J |
% x V-103(57) ]
,_X >£ —
% % i
28 Tx % N
) 4 | SM: SILT with trace sand: grey, non plastic. Powdery when m
b reworked. Sand is fine grained. 1
B\ 4 ] ]
2 2 V-112(58) —
Q.
5 i - i
(a)] 4 ]
-g 24 ] SP: Fine to medium SAND : grey, poorly graded. ]
< § .
] w i
3] .
4 Borehole terminated at 3.5 m ]
4] =
] D i
I 5 _

Termination reason: Hole Collapse

Remarks: Shear vane - 1861. Little to no recovery from 3.0m.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - R3-HA03

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 01/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 06 1:25 Sheet 1 of 1
Logged by: KB Position: E.1936208.4m N.5788705.4m (NZTM) Elevation: RL 4.60m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
g -2 Material Description .- Dynamic Cone
o= % E ;E, T]_; Soil: USC; Soil typg; (I:olourl; _st_ru.cture_; §trength; moisture; bedding; %é Eé Shear Strengths |  penetrometer
5 2 = Z |5 pIa§t|C|ty, sensmvny, additional comments B gg 29 (kPa). (Blow/100 mm) Comments
3 b4 2 © Rock: Weathering; colour; fabric; rock name; strength; additional (=S | §% | Peak (Residual)
15] 0] comments Cg 5 10 15 20

»
)

OL: TOPSOIL - Organic SILT: brown, non plastic to low
plasticity. Occasional fine to medium gravel, rounded.

Fill

ML: SILT: grey-brown, low plasticity. V. 97(35)

%X St

X V-77(20)

1 %
X
35 450 SM: SILT with trace sand: grey-brown, non plastic. Powdery

1] when reworked. Sand is fine grained. V-49(35)
3.3

SP: Fine to medium SAND with trace silt: light brown, poorly
graded. M to

Alluvial Deposits

Lto
MD

2.8

SM: SILT with trace sand: grey, non plastic. Powdery when
reworked. Sand is fine grained.

SW: Fine to coarse SAND with trace gravel: grey, well graded.
Gravel is fine, pumiceous.

Borehole terminated at 2.4 m

| J B
%
| :
A

Termination reason: Hole Collapse

Remarks: Shear vane - 1861.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - R3-HA04

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 01/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 06 1:25 Sheet 1 of 1
Logged by: KB Position: E.1936243.1m N.5788708.7m (NZTM) Elevation: RL 4.74m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 -~ 2 Material Description .- Dynamic Cone
= % E ;E, T]_; Soil: USC; Soil typg; (I:olourl; _st_ru.cture_; §trength; moisture; bedding; %é Eé Shear Strengths |  penetrometer
5 2 = Z |5 pIa§t|C|ty, sensmvny, additional comments B gg 29 (kPa). (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional (=S | §% | Peak (Residual)
® 0] comments Cg 5 10 15 20
4.7 4 OL: Organic SILT with trace sand: brown, non plastic. Sand is -
i black, coarse grained. h
3 ] i
a ] M .
8 i i
] ...slight organic odour, becoming dark grey-brown. i
: V-71(33) 7
41 N SM: SILT with trace sand: light brown, non plastic. Powdery ]
i when reworked. ]
- St —
1 V-67(32) .
1] ~
] V-66(49) .
] M to N
i w o
3.1 N SP: Silty fine to medium SAND: light brown-grey, poorly graded. ]
@ ] ]
§ A 28 N SM: SILT with trace sand: grey, non plastic. Powdery when ]
8 27 | 2 reworked. Sand is fine grained. | ]
= ] No recovery: Hand auger pushed through from 2.0m to 3.0m i
= B with little effort. Trace organic silt on auger blade. Resistance at —
<=i ] 3.0m with little to no recovery. ]
] Lto ] N
4 MD _H |
] s i
3 -
4 Borehole terminated at 3.5 m :‘ ]
4] MD ]
| toD o
I 5 a _

Termination reason: Hole Collapse

Remarks: Shear vane - 1861. Little to no recovery from 3.0m.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




Date: 01/07/2016
Borehole Location: Refer to Figure 06

HAND AUGER BOREHOLE - R3-HA05

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

CMWGeoscien‘gé'sd

Chapman Morton Woodward

1:25

Sheet 1 of 1

Logged by: KB Position: E.1936253.9m N.5788790.8m (NZTM) Elevation: RL 4.85m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Surve Datum: Moturiki Angle from horizontal: 90°
y y y
3 -~ 2 Material Description .- Dynamic Cone
o= ‘;“ € £ T]; Soil: USC; Soil type; colour; structure; strength; moisture; bedding; gé §§ Shear Strengths |  penetrometer
5 e = ;g_ _g_ plagticity; sensitivit){; additional comments B ‘gg ‘gg (kPa). (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional (=S | §% | Peak (Residual)
® 0] comments °e 5 10 15 20
4.8 i OL: TOPSOIL - Organic SILT with trace gravel: brown, non Mo -
1 plastic. Gravel is black, medium to coarse. w h
46 ] SW: Fine to coarse SAND with trace gravel: brown-grey, well ] ]
i graded. Gravel is fine to coarse, pumiceous. — ]
= i - i
N Lto | 1
B MD |
— 4.0 1 S— : ]
SM: Silty fine SAND: dark grey, poorly graded. -
3.8 | 1 = . . . _ — —
€ % x| ML: SILT with trace clay: grey-brown, low plasticity. M J_ -
T* X ]
36 SP: Coarse SAND with trace silt: dark brown, uniformly graded. _} ]
Slight organic smell. ]
34 % ML: SILT: light grey-brown with orange staining, non plastic to ]
T« x| low plasticity. N
Jx % - B
RAVeY: o |V-63(49) ]
32 iy SM: SILT with trace sand: grey, non plastic. Powdery when ]
] reworked. Sand is fine grained. h
h ] ]
B 2 V-71(37) .
= h ]
o a -
Q.
5 i - i
=} 4 i
g 26 ] SM: Silty fine SAND: grey, poorly graded. _J ]
< ] .
] W ]
3 -
] Lto h
, MD ]
i Borehole terminated at 3.7 m n
4] =
7 MD ] E
I 5 _

Termination reason: Hole Collapse

Remarks: Shear vane - 1861.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




HAND AUGER BOREHOLE - R3-HA06

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway

Site Address: Edgecumbe CMW D L
Project: TGA2016_0216 Geosciences

Date: 01/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 06 1:25 Sheet 1 of 1
Logged by: KB Position: E.1936289.7m N.5788801.2m (NZTM) Elevation: RL 4.89m Hole Diameter: 50mm
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
3 -~ 2 Material Description .- Dynamic Cone
= % E ;E, T]_; Soil: USC; Soil typg; (I:olourl; _st_ru.cture_; §trength; moisture; bedding; gé Eé Shear Strengths |  penetrometer
5 2 = Z |5 pIa§t|C|ty, sensmvn){, additional comments B gg 29 (kPa). (Blow/100 mm) Comments
3 4 2 ] Rock: Weathering; colour; fabric; rock name; strength; additional =S | §% | Peak (Residual)
® 0] comments Cg 5 10 15 20
4.9 i OL: TOPSOIL - Organic gravelly SILT: brown, no plasticity. _
b Gravel is medium to coarse, subrounded with occasional very I
_ i coarse subangular gravel. } i
s i i ]
] ...unable to dig through with shovel. MD i
i Borehole terminated at 0.5 m to D _
14 I _
2 =
3] -
4] =
] MD i
_ toD |
I 5 _

Termination reason: Refusal

Remarks: Shear vane - 1861.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - R3-MB01

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

Date: 01/07/2016

(N2Z) Ltd
CMWGeosciences

Chapman Morton Woodward

Borehole Location: Refer to Figure 06 1:50 Sheet 1 of 2
Logged by: OMG Position: E.1936211.7m N.5788656.6m (NZTM) Elevation: RL 4.74m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
% _ z 2 - o Material IlDescriptioh o ! oc 32 | Weathering > ESstt:(r;]agttehd 5 § % E Spacing ;é -
- s £ £ j Soil: USC; Soil Type; colour; structure; strength; moisture; 52 |§ 8 o [ o= < (mm) ® 6 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g § g 'g’) ‘%& = =g Description
3 14 @ @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 22 & x S5 = = o8 .85 P
5 = 0] comments 3 : >E8 % og%fi%?
x|232233 £2z%,24 “¢ Fcg88%(°
47 J OL: TOPSOIL - Organic sandy SILT: brown, low J
B plasticity, minor rootlets. Sand is fine to medium B
b grained. Occasional medium gravel, black. R
T _ ...becoming fine to medium grained. M _
] 100 ]
] 38 1,5 ML: Clayey SILT: brown with orange staining, low to StoF ]
15%% medium plasticity. Soft, greasy. Trace rootlets. 4
I _><_ ...becoming sandy; fine to coarse grained, grey- ]
4 % x|, brown. 4
X X ...no sand present, brown. (1,2,2) N* —
T X % =4, b
T % 67 Recovery T
v Ixx = 300mm ]
28 2 %7 SM: Silty fine SAND: grey-brown with orange —
staining, poorly graded. ]
48 ]
19 SW: Gravelly fine to coarse SAND: grey-brown, well ]
graded. Gravel is black, medium grained. Some (4,5,4) N* —
coarse pumice gravel. =9, 7
33 Recovery B
=150mm 1
:f SP: Fine SAND: grey, poorly graded. L 1
SW: Gravelly fine to coarse SAND: orange to grey, ]
well graded. Gravel is black, fine to medium, J
subangular. Some coarse pumice gravel. 95 —
Mto (2,4,6) N* —
w =10, 1
56 Recovery T
=250mm 1
HQ —
2 i
= ]
[=}
2 i
a 07 SP: Fine to coarse SAND with some gravel: pale 100 _
2 grey, poorly graded, pumiceous. Gravel is coarse, 4
2 pumice. b
< ...becoming fine to coarse grained, well graded. ]
(6,7,9) N* —
=16, 4
64 Recovery T
=290mm 7
A7 SW: Fine to coarse SAND with some gravel: grey, 1
well graded, pumiceous. Gravel is fine black lithics. ]
...becoming fine grained. MD 85 ]
28 SW: Fine to coarse SAND with some gravel: pale ]
grey, well graded, pumiceous. Gravel is coarse 7.4-7.5m: SAMPLE -
pumice. (4,4,10) R3-001 —
N* =14, R
89 Recovery B
=400mm 1
3.2 GW: Fine to coarse GRAVEL: pale grey, well —
3.4 graded, pumice. ]
36 AV SM: SILT with some sand: grey, non plastic. Sand is M i
3.7 ——1\_fine grained. Occasional fine pumice gravel. Dto... 4
=t % x|\ SP: Medium to coarse SAND: pale grey, poorly 7% —
T3¢ o \_graded, pumiceous. ]
% x}. SM: SILT with trace sand: grey-green, non plastic. i
1% x4 Sand is fine grained. p
9 — % x| ..becoming sandy, fine grained. (3,8,11) -
1% Vst to N* =19, R
T % H 84 Recovery T
T XX:XX =380mm 1
1 .
m >< X 4
1% % ]
52 X I ]
— 10 ——= —
Continued on next sheet

Termination reason: Target Depth

Remarks: Logged 05 July 2016.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




MACHINE BOREHOLE - R3-MB01

Client: Bay of Plenty Regional Council
Project: Rangitaiki River and Floodway
Site Address: Edgecumbe

Project: TGA2016_0216

. (NZ)Ltd
CMWGeosaences

Borehole terminated at 15.5 m

©

N
o

Date: 01/07/2016 Chapman Morton Woodward
Borehole Location: Refer to Figure 06 1:50 Sheet 2 of 2
Logged by: OMG Position: E.1936211.7m N.5788656.6m (NZTM) Elevation: RL 4.74m
Checked by: KB Survey Source: GPS Survey Datum: Moturiki Angle from horizontal: 90°
> . _ Defect 3
8 ~ |2 Material Description oc | B2 | Weathering | » Estimated | &g E Spacing | ©
- g £ £ < Soil: USC; Soil Type; colour; structure; strength; moisture; 58158 3 [a Strength X2 s (mm) 35 Comments/Defect
5 2 g :g_ = bedding; plasticity; sensitivity; additional comments 2 E g § g 2 ‘%& = =g Description
3 14 8 @ Rock: Weathering; colour; fabric; rock name; strength; additional §° 8 g -% & x S5 = E -8 § E’% P
o] (0] comments ok - > " >5$ & ogggg%g
T 232355 §2z2,294 "¢ Fcs887
SW: Gravelly fine to coarse SAND: grey, well
graded. Gravel is mixture of coarse pumice;
subrounded, and fine black lithics; subangular.
(7,12,13)
N* =25,
89 Recovery
=400mm
2
®
2
8 ...30mm organic layer, dark grey-brown, fibrous. MD
T M to 95
s 6.9 — - - w
El SP: Fine to medium SAND: grey, poorly graded.
< Occasional coarse pumice gravel.
73 SW: Gravelly fine to coarse SAND: grey, well (5‘:6'195)IN
graded, pumiceous. Gravel is fine to medium, black, 100 Recovery
subangular to subrounded. =450mm
...some fine sand/silt, greasy.
I | 81 Pt: PEAT: partially decomposed organic wood
) 13 . ) : Vst 95
o | 84 . ale.| - fragment; brown, fibrous, very stiff.
: I x: ...becoming grey, some silty fine SAND, grey, poorly
&% x| \_graded, greasy.
4% %'y SM: SILT with trace sand: grey-green, non plastic.
T % x| Stiff. Sand is fine grained ,fﬁ,g,}g)
Txx ...50mm clayey SILT lens, grey-green, low to =13,
T x|  medium plasticity, greasy. M VS,:to 67 52%%‘::%
) 14X
‘@ 14— % X
s X
[a} T x
T 97 X ...becoming brown, sand
3 SM: Silty fine SAND: brown, poorly graded, non 76
=z plastic.
104 SW: Gravelly fine to coarse SAND: grey, well Mto |
graded, pumiceous. Gravel is mixture of fine black w (10,17,18)
lithics and coarse subrounded pumice. N* =35,
98 Recovery
=440mm

Termination reason: Target Depth
Remarks: Logged 05 July 2016.

This report is based on the attached field description for soil and rock, New Zealand, Geotechnical Society Inc 2005.




RANGITAIKI RIVER AND FLOODWAY — GEOTECHNICAL INVESTIGATION REPORT 21 November 2016

Appendix B
Laboratory Test Results

CMW Geosciences (NZ) Ltd
Ref. TGA2016_0216AB Rev0



CMW Geosciences (NZ) Ltd

Phone: 07 9750916  Postal: PO Box 1344, Tauranga 3141 (7/16)
Address: 116 Cameron Road, Tauranga 3110
Mw (NZ) Ltd Email: kirstinb@cmwgeosciences.com
c  Geosciences
SOIL SAMPLE RECORD SHEET: 1 of 1
CLIENT : Bay of Plenty Regional Council CLIENT CONTACT : Ingrid Pak SAMPLED BY : CMW Geosciences
PROJECT : Rangitaiki River and Floodway PROJECT MANAGER : Kirstin Brown DATE SAMPLED : 19/07/2016
PROJECT LOCATION : Edgecumbe RESULTS REQ. BY : 4/08/2016 JOB REF NO : TGA2016_0216
8]
c 8 = 3
— S S > o 5
g : |2 .53 7
£ S 3 w | 5 0® € 2 T =
= 4] g = £ a 9 ] s = 2 £ :
@ [=) e 9] c 2 o g — ] = ]
o - T 2 = = . 2 H Z © 2
c ] L v @ H 7] g 3 L] o 20
] o £ o > g & =9 5 ~ 7 Sz S o0 S
= S ] S 2 S - 1 2 Q = 2 5 = F] «
] £ s £ as|las| 8§ | S| 3 g £ |55 g £ 5 o
S 3 2 ] 2 z|® i £ O = S & & IS} Z\i ) 4 g 3
F1-MBO1 2.8-3.0 Soil: Silty Sand Disturbed| v/
F1-001
F1-MBO1 10.05 - 10.2 Soil: Gravelly Sand Disturbed| v/
F1-002
F1-MB03 5.5-5.6 Soil: Sand/Silt Disturbed| v/
F1-003
F1-MB04 2.8-3.0 Soil: Sand/Silt Disturbed| v/
F1-004
F1-MB05 5.8-5.9 Soil: Sand/Silt Disturbed| v/
F1-005
F2-MBO1 11.5-11.8 Soil: Clayey Silt Disturbed v
F2-001
F2-MB02 5.15-5.3 Soil: Sand/Silt Disturbed| v/
F2-002
F2-MB04 3.45-3.7 Soil: Sand/Silt Disturbed v
F2-003
F2-MB04 73-75 Soil: Sand Disturbed| v/
F2-004
F3-MBO1 1.3-1.4 Soil: Gravelly Sand Disturbed| v/
F3-001
F3-MB02 12.45 - 12.65 Soil: Sand Disturbed| v/
F3-002
F3-MB03 1.3-15 Soil: Sand/Silt Disturbed| v/
F3-003
F3-MB03 5.8-6.0 Soil: Gravelly Sand Disturbed| v/
F3-004
F3-MB04 2.8-3.0 Soil: Sand Disturbed| v/
F3-005
R1-MB02 495-5.1 Soil: Clayey Silt Disturbed v
R1-001
R1-MBO03 44-45 Soil: Sand Disturbed| v/
R1-002
R1-MB04 29-3.0 Soil: Silt Disturbed v
R1-003
R3-MBO1 74-75 Soil: Sand Disturbed| v/
R3-001




TEST REPORT

PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)

OPUS

Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: F1-MBO01 Depth: 2.8-3.0 metres
Sampled by : Client Date: 19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : Sandy CLAY/SILT Lab Ref No: HA330
Solid Particle Density (Vm®): NA Client Ref:  TGA2016 0216
Water Content (as received): 68 % _
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 - 0.300 100 - - - -
37.5 - 2.36 100 0.212 99 - - - -
| 19.0 - 1.18 100 0.150 9% - - N -
13.2 - 0.600 100 0.075 73 -- - - -
9.5 - 0.425 100 0.063 62 - - - -
Note: "—" denotes sieve not used and/or hydrometer analysis not tested - -
Sieve Aperture Size (mm)
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SILT SAND GRAVEL
Test Methods [Notes

Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method)
'Water Content: NZS 4402: 1986 Test 2.1

IFraction Passing finest sieve is by difference

Date Tested:

Date Reported:

IANZ Approved Signatory %

Designation :

Date :

¢s£2100 (12/06/13)
= Opus International Consultants Limited
{ Hamilton Laboratory

{ Quality M anagement Systems Certified to ISO 9001

29/07/16
4/08/16

Senior Civil Engineering Technician

04/08/16

Sampling is not covered by IANZ Accreditation

This report may only be reproduced in full

|ANZ

ACCREDITED LABORATORY

Fox Street

]
i Private Bag 3057, Waikato M ail Centre

Hamilton, New Zealand

All tests reported

herein have been
performed In accordance
with the laboratory's
scope of accreditation

Pagelof 1 .

t: +64 7 856 2870
f: +647 856 2873
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PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)

TEST REPORT

Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: F1-MB01 Depth: 10.05-10.2 metres
Sampled by : Client Date: 19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : SAND with some Gravel and minor Clay/Silt Lab Ref No: HA330
Solid Particle Density (Vfm®): NA Client Ref: TGA2016 0216
Water Content (as received): 32 %
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 98 0300 23 - - - - |
375 - 2.36 90 0.212 17 - - - -
19.0 - 1.18 73 0.150 12 - - - -
| 132 - 0.600 41 0.075 6 - = - -
9.5 100 0425 29 0.063 6 - - - -
Note: "--" denotes sieve not used and/or hydrometer analysis not tested - -
Sieve Aperture Size (mm)
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Test Methods |Notes

Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method)

‘Water Content: NZS 4402; 1986 Test 2.1

|chtion Passing finest sieve is by difference

Date Tested: 29/07/16 Sampling is not covered by IANZ Accreditation
Date Reported: 4/08/16 This report may only be reproduced in full
Alltests reported
. herein have been
I N 2 performed In accordance
i with the laboratary's
%E ACCREDITED LABORATORY  scape of accreditation
IANZ Approved Signatory
Designation : Senior Civil Engineering Technician
Date : 04/08/16

Pagelof1

t: +647 856 2870
f: +64 7 856 2873
w:

csf2100 (12/06/13)

| Opus International Consultants Limited

i Hamilton Laboratory

{ Quality M anagement Systems Certified to ISO 9001

Fox Street
Private Bag 3057, Waikato M ail Centre
Hamilton, New Zealand

WWW.OpUS.CO.NZ



PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)

TEST REPORT

OPUS

Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: F1-MB03 Depth: 5.5-5.6 metres
Sampled by : Client Date: 19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : CLAY/SILT Lab RefNo: HA330
Solid Particle Density (tm’): NA Client Ref:  TGA2016 0216
Water Content (as received): 445 %
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 99 0.300 99 - - - -
37.5 -- 2.36 99 0.212 99 - - - -
19.0 - 1.18 99 0.150 99 - - - - ]
13.2 - 0.600 99 0.075 99 - - - -
9.5 100 0425 99 0.063 98 - - - -
Note: "--" denotes sieve not used and/or hydrometer analysis not tested - -
Sieve Aperture Size (mm)
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SILT SAND GRAVEL
Test Methods [Notes
Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method) Fraction Passing finest sieve is by difference
'Water Content: NZS 4402: 1986 Test 2.1
Date Tested: 2/08/16 Sampling is not covered by IANZ Accreditation
Date Reported: 4/08/16 This report may only be reproduced in full

IANZ Approved Signatory %6

Designation :

Date :

csf 2100 (12/06/13)

| Opus International Consultants Limited

Hamilton Laboratory

{ Quality M anagement Sy stems Certified to ISO 9001

Senior Civil Engineering Technician
04/08/16

Fox Street

IANZ

ACCREDITED LABORATORY

Private Bag 3057, Waikato M ail Centre
Hamilton, New Zealand

Alltests reported

herein have been
performedin accordance
with the laboratory’s
scape of accreditation

Page 1 of 1

t: +64 7 8562870
f: +64 7 856 2873
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PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)

TEST REPORT o P U S
Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: F1-MB04 Depth: 2.8-3.0 metres
Sampled by : Client Date: 19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : CLAY/SILT with some Sand Lab Ref No: HA330
Solid Particle Density (Vm®): NA Client Ref: TGA2016 0216
Water Content (as received): 60 %
Sieve Analysis ﬁydrometer 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 99 - - - -
37.5 - 2.36 100 0212 99 - -~ - -
19.0 -- 1.18 100 0.150 99 - - - -
13.2 - 0.600 99 0.075 93 - - - -
9.5 -- 0425 99 0.063 88 -- - - --
Note: "--" denotes sieve not used and/or hydrometer analysis not tested . - )
| Sieve Aperture Size (mm)
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SILT SAND GRAVEL
Test Methods |Notes
Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method) Fraction Passing finest sieve is by difference
Water Content: NZS 4402: 1986 Test 2.1 |

Date Tested: 1/08/16
Date Reported: 4/08/16
IANZ
ACCREDITED LABORATORY
TANZ Approved Signatory
Designation : Senior Civil Engineering Technician
Date : 04/08/16

csf 2100 (12/06/13)

| Opus International Consultants Limited

; Hamilton Laboratory
{ Quality M anagement Sy stems Certified to ISO 9001

{ Fox Street
| Private Bag 3057, Waikato
i Hamilton, New Zealand

Sampling is not covered by IANZ Accreditation
This report may only be repreduced in full

Alitests reported

herein have been
performed in accardance
with the laboretony's
scape of accreditation

Page 1 of 1

+64 7 856 2870
+64 7 856 2873
WWW.OpUS.CO.NZ
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f:
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PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)
TEST REPORT

Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: F1-MB05 Depth: 5.8-5.9 metres
Sampled by : Client Date:  19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : Sandy CLAY/SILT Lab Ref No: HA330
Solid Particle Density (m®): NA Client Ref:  TGA2016 0216
Water Content (asreceived): 36 %
Sieve Analysis JHydrometer 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 - 0.300 100 - - - -
37.5 - 2.36 100 0212 99 - - - -
19.0 - 1.18 100 0.150 95 - - - -
13.2 - 0.600 100 0.075 68 - - - -
95 - 0.425 100 0.063 60 - - - .
Note: "--" denotes sieve not used and/or hydrometer analysis not tested - -
0 - ‘"‘\
Sieve Aperture Size (mm)
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Test Methods [Notes

Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method)
Water Content: NZS 4402: 1986 Test 2.1

|Fraction Passing finest sieve is by difference

Date Tested:
Date Reported:

2/08/16
4/08/16

IANZ Approved Signatory %6

Senior Civil Engineering Technician

Designation :

Date :

csf2100 (12/06/13)
| Opus International Consultants Limited

Hamilton Laboratory
{ Quality M anagement Sy stems Certified to ISO 9001

04/08/16

Sampling is not covered by IANZ Accreditation

This report may only be reproduced in full

IANZ

ACCREDITED LABORATORY

Fox Street

All tests reported

herein have been
performed In accordance
with the laboratory's
scope of accraditation

| I
i Private Bag 3057, Waikato M ail Centre i
! Hamilton, New Zealand i
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TEST REPORT

PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)

/) opus

Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: F2-MB01 Depth:  11.5-11.8 metres
Sampled by : Client Date: 19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : SILT with some Clay Lab RefNo: HA330
Solid Particle Density (t/m3): 2,60 Assumed Client Ref: TGA2016 0216
Water Content (as received): 40 % _
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 - 0.300 100 0.0453 93 0.0072 39
375 - 2.36 100 0.212 99 0.0326 89 0.0052 30
19.0 - 1.18 100 0.150 99 0.0239 80 0.0037 26
13.2 - 0.600 100 0.075 99 i 0.0176 70 0.0028 22
9.5 - 0425 100 0.063 98 0.0134 59 0.0016 15 ]
Note: "--" denotes sieve not used and/or hydrometer analysis not tested 0.0099 48
| o \ . o
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)

Water Content: NZS 4402: 1986 Test 2.1

Fraction Passing finest sieve is included in Hydrometer test
pH of suspension : 8.0 (Whatmans Full Range pH Indicator paper)

Date Tested:
Date Reported:

2/08/16
4/08/16

TANZ Approved Signatory Mé

Designation :
Date :

csf2100 (12/06/13)

Senior Civil Engineering Technician

04/08/16

Opus International Consultants Limited
Hamilton Laboratory

i Quality M anagement Systems Certified to ISO 9001

! Fox Street
| Private Bag 3057, Waikato Mail Centre
{ Hamilton, New Zealand

Sampling is not covered by IANZ Accreditation
This report may only be reproduced in full
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TEST REPORT

PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)

OPUS

Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: F2-MB@O2 Depth: 5.15-5.3 metres
Sampled by : Client Date: 19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : CLAY/SILT with trace Sand Lab Ref No: HA330
Solid Particle Density (vm®): NA Client Ref:  TGA2016 0216
Water Content (asreceived): 50 % _
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 - 0.300 100 - - - -
315 - 2.36 100 0.212 100 - - - -
19.0 - 1.18 100 0150 100 - - - -
13.2 -- 0.600 100 0.075 98 - - - -
9.5 - 0.425 100 0.063 97 - - - -
Note: "--" denotes sieve not used and/or hydrometer analysis not tested - -
- T
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Test Methods [Notes

Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method)
'Water Content: NZS 4402: 1986 Test 2.1

IFraction Passing finest sieve is by difference

Date Tested:
Date Reported:

2/08/16
4/08/16

IANZ Approved Signatory %6

Designation :
Date :

csf 2100 (12/06/13)
| Opus International Consultants Limited
Hamilton Laboratory

} Quality M anagement Systems Certified to ISO 9001

Senior Civil Engineering Technician

04/08/16

Sampling is not covered by IANZ Accreditation

This report may only be reproduced in full

IANZ

ACCREDITED LABORATORY

E Fox Street
i Private Bag 3057, Waikato M ail Centre
{ Hamilton, New Zealand

Alltests reported

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

Page 1 of 1

t: +64 7 856 2870

f:
W

+64 7 856 2873
WWW.OpUS.co.nz




PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)
TEST REPORT

Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: F2-MB04 Depth: 3.45-3.7 metres
Sampled by : Client Date:  19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No:  2-68382.16
Sample description : CLAY/SILT with some Sand Lab Ref No: HA330
Solid Particle Density (¥m®): NA Client Ref:  TGA2016 0216
Water Content (as received): 64 % .
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 - 475 100 0.300 99 - - - —
37.5 - 2.36 100 0.212 99 - - - -
19.0 - 1.18 99 0.150 98 - - = -
13.2 - 0.600 99 0.075 91 - - - -
9.5 100 0425 99 0.063 84 - - - -
Note: "--" denotes sieve not used and/or hydrometer analysis not tested - -
Sieve Aperture Size (mm)
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Test Methods [Notes

Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method)
'Water Content: NZS 4402: 1986 Test 2.1

|Fraction Passing finest sieve is by difference

Date Tested:
Date Reported:

2/08/16
4/08/16

IANZ Approved Signatory %

Designation :
Date :

csf2100 (12/06/13)

| Opus International Consuitants Limited

Hamilton Laboratory
Quality M anagement Sy stems Certified to ISO 9001

Senior Civil Engineering Technician

04/08/16

Sampling is not covered by IANZ Accreditation

This report may only be reproduced in full
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PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)

TEST REPORT o P U S
Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences
BH/TP/Sample ID: F2-MB04 Depth: 7.3-7.5 metres
Sampled by : Client Date: 19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : Clayey/Silty SAND Lab Ref No: HA330
Solid Particle Density (Vm’): NA Client Ref:  TGA2016 0216
Water Content (asreceived): 36 %
Sieve Analysis ﬁydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing Particle Size Passing Particle Size | Passing
(mm) (%) (mm) (%) (mmm) (%) (mm) (%) (mm) (%)
63.0 - 4.75 - 0.300 100 - - - --
375 - 236 | 100 0212 98 - - - -
19.0 - 118 100 | o150 89 - - - -
13.2 - 0.600 100 0.075 50 - - - -
9.5 - 0425 10 [ 0063 42 - - - -~
Note: "--" denotes sieve not used and/or hydrometer analysis not tested - -
Sieve Aperture Size (mm)
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SILT SAND GRAVEL
Test Methods |Notes
Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method) Fraction Passing finest sieve is by difference
Water Content: NZS 4402 1986 Test 2.1 |
Date Tested: 2/08/16 Sampling is not covered by IANZ Accreditation
Date Reported: 4/08/16 This report may only be reproduced in full

ACCREDITED LABORATORY  scope of accreditation

Alltests reported
: herein have been
I N 2 performed In accordance
/ - with the Isboratory'’s
IANZ Approved Signatory %

Designation : Senior Civil Engineering Technician
Date : 04/08/16
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PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)

TEST REPORT o P U S
Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: F3-MB01 Depth: 1.3-1.5 metres
Sampled by : Client Date:  19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : Gravelly SAND with minor Clay/Silt Lab Ref No: HA330
Solid Particle Density (/m°): NA Client Ref:  TGA2016 0216
Water Content (as received): 25.7 % -
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 90 0300 19 - - - | -]
375 - 236 77 0.212 14 - - - -
19.0 - 118 63 oas0 | 1 - - - -
13.2 _ - 0.600 43 0.075 7 -- - - -
2.5 100 0.425 29 0.063 6 - - - -
Note: "--" denotes sieve not used and/or hydrometer analysis not tested - -
] Sieve Aperture Size (mm)
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Test Methods [Notes

Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method)
[ Water Content: NZS 4402: 1986 Test 2.1

Ichtion Passing finest sieve is by difference

Date Tested: 3/08/16
Date Reported: 4/08/16
IANZ
ACCREDITED LABORATORY
IANZ Approved Signatory
Designation : Senior Civil Engineering Technician
Date : 04/08/16
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PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)

TEST REPORT 0 P U S
Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: F3-MB02 Depth: 12.45-12.65 metres
Sampled by : Client Date: 19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received ProjectNo: 2-68382.16
Sample description : SAND with some Gravel and minor Clay/Silt Lab Ref No: HA330
Solid Particle Density (/m®): NA Client Ref:  TGA2016 0216
Water Content (as received): 254 %
Sieve Analysis JHydrometer 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 99 0.300 22 - -- - -
375 -~ 236 89 0.212 13 -- -- - -
19.0 -- 1.18 74 0.150 8 -- -- - -
132 - 0.600 54 0.075 B - - - _
9.5 100 0.425 37 0063 5 - - - —
Note: "--" denotes sieve not used and/or hydrometer analysis not tested - -
l[ Sieve Aperture Size (mm)
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0.001 0.01 0.1 Particle Size (mm) 1 10 100
CLAY fine medium coarse fine I medium | coarse fine | medium I coarse L":g%
SILT SAND GRAVEL
Test Methods [Notes
Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method) Fraction Passing finest sicve is by difference
Water Content: NZS 4402: 1986 Test 2.1 |
Date Tested: 3/08/16 Sampling is not covered by IANZ Accreditation
Date Reported: 4/08/16 This report may only be reproduced in full

Alltests reported
. herein have been
@ performed In accordance
with the laboratory’s
ACCREDITED LABORATORY  scope of accreditation
IANZ Approved Signatory .

Designation : Senior Civil Engineering Technician
Date : 04/08/16
csf2100 (12/06/13) Pagelof1
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PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)

TEST REPORT

OPUS

Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: F3-MB03 Depth: 1.3-1.5 metres
Sampled by : Client Date: 19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : Sandy CLAY/SILT Lab Ref No: HA330
Solid Particle Density (m’): NA  Assumed Client Ref: TGA2016 0216
Water Content (as received): 40.7 %
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 93 - - - -
375 - 2.36 100 0.212 88 - - - -
| 190 - 118 99 J o010 | s - ~ - -
13.2 -- 0.600 97 0.075 60 - - -- -
9.5 -- 0.425 96 0.063 54 - - - -
Note: "—" denotes sieve not used and/or hydrometer analysis not tested - -
Sieve Aperture Size (mm)
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SILT SAND GRAVEL
Test Methods |Notes

Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method)

Fraction Passing finest sieve is by difference
Water Content: NZS 4402: 1986 Test 2.1

Date Tested: 3/08/16 Sampling is not covered by IANZ Accreditation
Date Reported: 4/08/16 This report may only be reproduced in full
All tests reported
. herein have been
@ performed in accordance
with the laboratony's
ACCREDITEDN LABORATORY scape of accreditation
IANZ Approved Signatory
Designation : Senior Civil Engineering Technician
Date : 04/08/16
csf2100 (12/06/13) Page 1 of 1
| Opus International Consultants Limited E Fox Street i t: +64 7 856 2870
{ Hamilton Laboratory I Private Bag 3057, Waikato M ail Centre { f: +647 8562873
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PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)
TEST REPORT

OPUS

Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: F3-MB03 Depth: 5.8-6.0 metres
Sampled by : Client Date: 19/07/2016
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : Sandy clayey/silty GRAVEL. Lab Ref No: HA330
Solid Particle Density (m’): NA  Assumed Client Ref:  TGA2016 0216
Water Content (asreceived): 99 %
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 88 0.300 39 -- - = -
37.5 -- 236 66 0.212 37 - - - -
19.0 100 1.18 50 0.150 34 -- - - -
132 98 0.600 43 0.075 26 - - - -
9.5 96 0.425 40 0.063 23 - - - -
Note: "--" denotes sieve not used and/or hydrometer analysis not tested - —
Sieve Aperture Size (mm)
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Test Methods [Notes

Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method)
Water Content: NZS 4402: 1986 Test 2.1

|Fraction Passing finest sieve is by difference

Date Tested:
Date Reported:

IANZ Approved Signatory
Designation :

Date :

csf2100 (12/06/13)

{ Opus International Consu
i Hamilton Laboratory

4/08/16
4/08/16

e
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This report may only be reproduced in full
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PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)

TEST REPORT 0 P U S
Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: F3-MB04 Depth: 2.8-3.0 metres
Sampled by : Client Date: 19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : SAND with minor Gravel Lab Ref No: HA330
Solid Particle Density (¥m®): NA Client Ref: TGA2016 0216
Water Content (as received): 29 %
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 18 - - - -
37.5 - 2.36 97 0212 8 - - - - ]
19.0 - 118 89 0.150 3 ol o= - -
13.2 - | 0.600 58 0.075 0 -- - - -
9.5 100 0.425 35 0.063 0 - 1 - - -
Note: "—" denotes sieve not used and/or hydrometer analysis not tested - -
!r Sieve Aperture Size (mm)
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Test Methods [Notes
Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method) Fraction Passing finest sieve is by difference
I&ter Content: NZS 4402: 1986 Test 2.1
Date Tested: - 3/08/16 Sampling is not covered by IANZ Accreditation
Date Reported: 4/08/16 This report may only be reproduced in full

Alltests reported
. herein have been
@ performed In accordance
with the laboratory’s
ACCREDITED LABORAYORY  scape of accreditation
IANZ Approved Signatory

Designation : Senior Civil Engineering Technician

Date : 04/08/16

csf2100 (12/06/13) Page1of1
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i Hamilton Laboratory { Private Bag 3057, Waikato M ail Centre i f: +64 7 856 2873
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PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)

TEST REPORT
Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: R1-MB02 Depth: 4.95-5.1 metres
Sampled by : Client Date: 19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : SILT with minor Clay and minor Sand Lab Ref No: HA330
Solid Particle Density (/m®):  2.65 Assumed Client Ref:  TGA2016 0216
Water Content (as received): 74 %
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 - 0.300 98 0.0503 89 0.0075 28
37.5 - 2.36 100 0.212 98 0.0358 87 0.0054 22
19.0 - 1.18 99 0.150 98 0.0256 82 0.0038 15
13.2 - 0.600 99 0.075 98 0.0184 77 0.0029 13
9.5 - 0.425 98 0.063 97 0.0140 . 59 0.0016 7
Note: "—-" denotes sieve not used and/or hydrometer analysis not tested 0.0102 46
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)
Water Content: NZS 4402: 1986 Test 2.1

Fraction Passing finest sieve is included in Hydrometer test

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

Date Tested:
Date Reported:

IANZ Approved Signatory
Designation :

Date :

csf 2100 (12/06/13)

! Hamilton Laboratory

I Quality M anagement Sy stems Certified to ISO 9001
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This report may only be reproduced in full
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PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)

TEST REPORT
Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: R1-MB03 Depth: 4.4-4.5 metres
Sampled by : Client Date: 19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : Sandy CLAY/SILT Lab Ref No: HA330
Solid Particle Density (t/ma): NA Client Ref: TGA2016 0216
Water Content (asreceived): 71 %
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 99 0.300 97 - -- - -
375 - 2.36 98 0.212 96 - - - -
| 190 - 118 [ o8 0.150 92 n - - -
13.2 100 0.600 97 0.075 73 - - - -
9.5 99 0.425 97 0.063 68 - - - -
Note: "--" denotes sieve not used and/or hydrometer analysis not tested - -
Sieve Aperture Size (mm)
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Test Methods [Notes
Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method) Fraction Passing finest sieve is by difference
Iﬂater Content: NZS 4402: 1986 Test 2.1
Date Tested: 3/08/16 Sampling is not covered by IANZ Accreditation
Date Reported: 4/08/16 This report may only be reproduced in full

ACCREDITED LABORATORY  scope of acereditation

All tests reported
a herein have bean
@ performed in accordance
Mz with the laboratory's
IANZ Approved Signatory

Designation : Senior Civil Engineering Technician

Date : 04/08/16

csf2100 (12/06/13) Page1of 1
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PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)

TEST REPORT

7)) orus

Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: R1-MB04 Depth: 2.9-3.0 metres
Sampled by : Client Date: 19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : Asreceived Project No: 2-68382.16
Sample description : SILT with some Sand and some Clay Lab Ref No: HA330
Solid Particle Density (/m’):  2.65 Assumed Client Ref:  TGA2016 0216
Water Content (asreceived): 41 %
Sieve Analysis ﬁydrometer 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 -- 0.300 99 0.0460 77 0.0073 27
37.5 N 2.36 100 0212 | 99 | o032 73 0.0052 2
19.0 - 1.18 100 0.150 97 0.0246 62 0.0037 19
13.2 - 0.600 100 0.075 89 00181 | 53 0.0028 16
9.5 = 0425 100 0.063 86 0.0138 41 0.0016 12
Note: "--" denotes sieve not used and/or hydrometer analysis not tested 0.0100 35 -
F Sieve Aperture Size (mm)
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Test Methods

|Not&s

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

'Water Content: NZS 4402: 1986 Test 2.1

Fraction Passing finest sieve is included in Hydrometer test

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

Date Tested:
Date Reported:

2/08/16
4/08/16

IANZ Approved Signatory %

Designation :

Date :
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Hamilton Laboratory
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with the laboratory's
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PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)

TEST REPORT o P U S
Project : Rangitaiki River and Floodway
Location : Edgecumbe
Client : CMW Geosciences (NZ) Ltd
BH/TP/Sample ID: R3-MB01 Depth: 7.4-7.5 metres
Sampled by : Client Date: 19/07/16
Date received : 25/07/16
Sampling method : Disturbed
Sample condition : As received Project No: 2-68382.16
Sample description : SAND with some Gravel and minor Clay/Silt Lab Ref No: HA330
Solid Particle Density (¥m®): NA Client Ref:  TGA2016 0216
Water Content (asreceived): 63 % _
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 - 475 97 0.300 34 - - - -
375 - 2.36 o 91 0.212 25 - - - -
190 —~ 118 76 0.150 19 -~ - - -
13.2 100 0.600 52 0.075 12 - - - -
9.5 99 0.425 43 0.063 11 - - - - ]
Note "--" denotes sieve not used and/or hydrometer analysis not tested - -
Sieve Aperture Size {(mm)
[ I o] o N © 1 O
55 f3g3iz ¥ & % 8233 3§ 8
100 — — :
/’
920 / A
s oo} 74 44
[72] 70 F—-— — =15 -
2 /
E 60 A
> 4
& /
5 50 - — - / ]
E /
o 40— f—t A - i
g A
§ 30 p / -
5 20— Vi
o =g
10 = ki
1 |
0 i |
0.001 0.01 0.1 Particle Size (mm) 1 10 100
ELAY fine medium coarse fine | medium I coarse fine medium I coarse | V&N
SILT SAND GRAVEL
Test Methods |Notes
Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method) Fraction Passing finest sieve is by difference
'Water Content: NZS 4402: 1986 Test 2.1
Date Tested: 3/08/16 Sampling is not covered by IANZ Accreditation
Date Reported: 4/08/16 This report may only be reproduced in full
Alltests reported
. herein have been
I N Z performed in accordance
with the laboratory's
/m ACCREDITED LABORATORY  scope of accreditation
IANZ Approved Signatory .
Designation : Senior Civil Engineering Technician
Date : 04/08/16
csf2100 (12/06/13) Page 1 of |
| Opus International Consultants Limited § Fox Street j t: +6478562870
! Hamilton Laboratory ! Private Bag 3057, Waikato M ail Centre i f: +647 8562873
{ Quality M anagement Systems Certified to ISO 9001 { Hamilton, New Zealand ! W: WWW.Opus.co.nz
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Appendix C
Soil Stratigraphy

CMW Geosciences (NZ) Ltd
Ref. TGA2016_0216AB Rev0



RANGITAIKI RIVER AND FLOODWAY — GEOTECHNICAL INVESTIGATION REPORT 21 November 2016

Floodway Stopbank F1 (5700 — 8800)

The stopbank fill material along the F1 bank predominantly consisted of soft to very stiff silts to up to
2.6m below existing ground level measured from the centre of the stopbank crest. Undrained shear
strengths ranged from 30kPa (within F1-HAO5) to 164kPa (within F1-HAO03) with the average being
approximately 83kPa. Underlying the stopbank fill material in all borehole locations was a buried
organic silt layer, interpreted as a historic surface topsoil layer.

Beneath the stopbank material and buried topsoil lens, alluvial deposits with thin interbedded peat
layers were encountered. Directly beneath the buried topsoil was a stiff to hard silt layer, up to 7.2m
below the existing ground level. SPT N-values measured during the advancement of the borehole
ranged from 13 to 24, with the average being approximately 18. Underlying this was interbedded
layers of soft clayey silts and decomposed peat, up to 9.5m below ground level with SPT N-values
ranging from 0 to 5, with the average being approximately 2. Underlying the peat layers were medium
dense to very dense sands, silty sands and gravelly sands, extending to beyond the depth of the
15.5m machine boreholes. SPT N-values in these sands ranged from 9 to over 50, with the average
being approximately 24.

Within each of the hand auger boreholes a peat layer was encountered that was not found within the
machine boreholes, and is therefore inferred to be a peat lens which extends away from the stopbank.

Groundwater levels were approximately 2.4m below ground level within the machine boreholes, and
approximately 1.3m below ground level within the hand auger boreholes. This corresponds to an
approximate RL of 1.2m.

Floodway Stopbank F2 (0 — 1450)

The stopbank fill material within the F2 stopbank predominantly consisted of stiff to very stiff silts and
loose to medium dense sands, up to 2.4m below the existing ground level at the peak of the stopbank.
Underlying the stopbank fill is a buried organic silt layer, interpreted as a historic surface topsoil layer.

Underlying the stopbank fill and topsoil, interbedded alluvial and peat deposits were encountered to
beyond the depth of the 15.5m machine boreholes. Directly beneath the fill material and topsoil layer
in all four machine boreholes was a layer of stiff to hard silts to depths of up to 8.4m below the existing
ground surface. Within F2-MBO02 this hard silt layer is interbedded with medium dense sand lenses.
SPT N-values within this layer ranged from 6 to 27, with the average being approximately 15.
Underlying these silts is a layer of soft to firm clayey silts and peat comprising partial to fully
decomposed organic wood fragments. SPT N-values ranged from 0 to 7, with the average being
approximately 2. Underlying the peat were interbedded silts and sands with occasional thin peat
lenses, with all machine boreholes (excluding F2-MBO01) at depth encountering medium dense sands
and gravelly sands to beyond the extent of the 15.5m boreholes. F2-MBO01 encountered stiff to very
stiff silts at depth. N-values within these interbedded layers ranged from 5 to 33, with the average
being approximately 13.

Groundwater levels were approximately 1.6m below ground level within the machine boreholes, and
approximately 1.15m below ground level within the hand auger boreholes. This corresponds to an
approximate RL of 2.2m.

Floodway Stopbank F3 (0 — 1700)

The stopbank fill material predominantly comprised a mixture of sands and silts, up to 2.2m below the
existing ground surface. Underlying this fill material in all machine boreholes (excluding F3-MB04)
was a thin organic silt layer, interpreted as a historic surface topsoil layer.

Underlying the stopbank fill and topsoil, interbedded alluvial and peat deposits were encountered to
beyond the depth of the 15.5m machine boreholes. Directly beneath the topsoil were layers of loose
to medium dense sands and gravels extending typically to 4m below the ground surface, but within

CMW Geosciences (NZ) Ltd
Ref. TGA2016_0216AB Rev0
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F3-MBO03 to 12m below the existing ground level. SPT N-values within this layer ranged from 8 to 12,
with the average being approximately 10.5. Underlying the sands were interbedded soft to stiff silts,
clayey silts and peat to depths of up to 14.8m. SPT N-values within these soils ranged from 0 to 21,
with the average being approximately 10. Underlying these silt and peat layers and extending to
beyond the depths of all the 15.5m boreholes, excluding F3D, were medium dense sands and gravels.
SPT N-values within these soils ranged from 7 to 20 with the average being approximately 15. Within
F3D, very stiff to hard silts were underlying the medium dense sands and extended to beyond the
depth of the machine borehole, with an N-value of 21 measured in the final 1.5m.

Groundwater levels were approximately 2.0m below ground level within the machine boreholes, and
approximately 1.3m below ground level within the hand auger boreholes. This corresponds to an
approximate RL of 1.8 m.

River Stopbank R1 (4200 - 4600)

The stopbank fill material predominantly comprised silts and clayey silts (as found within R1-MB02
and R1-MB04) up to 2.1m below the existing ground surface.

Within all four machine boreholes interbedded alluvial and peat deposits were encountered to beyond
the depth of the 15.5m boreholes. Underlying the stopbank fill material found in R1-MB02 and R1-
MBO04, and from the ground surface for R1-MB01 and R1-MBO03 was a layer of soft to stiff clayey silts
and silts. Underlying this is in all machine boreholes excluding R1-MBO1 was a thin layer of peat.
Very stiff to hard silts interbedded with soft clayey silts was underlying the above layers and continued
to depths of up to 7m below the existing ground surface. Within these upper silty layers, SPT N-values
ranged from 0 to 26, with an average of approximately 9. Underlying the upper silty layers, were
medium dense to dense sands and gravels extending to beyond the final 15.5m depth of the machine
boreholes. SPT N-values ranged from 16 to 51, with the average being approximately 30.

Groundwater levels were approximately 2.5m below ground level within the machine boreholes. This
relates to an approximate RL of 1.7m.

River Stopbank R2 (8950 — 10600)

The stopbank fill comprised interbedded sands and silts up to 2.6m below existing ground level. DCP
blows per 100mm measured during the advancement of the test ranged from 1 to 20 within the
stopbank fill, with the average being approximately 7.

Underlying the stopbank fill in all hand auger boreholes were alluvial deposits, extending to beneath
the final 5m depth of the boreholes. Underlying the stopbank fill in all the boreholes (excluding
R2_HAO02) was a layer of stiff to hard silts to depths of up to 4m below existing ground level. Undrained
shear strengths measured within the silt layers ranged from 65kPa to greater than 189kPa (the upper
corrected limit on the shear vane apparatus), with the average being approximately 121kPa.
Underlying the silts and extending to beneath the final 5m depth of the boreholes, were medium dense
sands. DCP blows per 100mm within the sands ranged from 2 to 11m, with the average being
approximately 5.5.

As the hand auger boreholes only extend to 5m below the crest of the stopbank, medium dense sands
and gravels were inferred to underlie the soils encountered within the boreholes.

Groundwater levels were not encountered within two of the hand auger boreholes (R2-HAO1 and R2-
HAO03). Within the remaining three boreholes, groundwater levels were approximately 4.0m below
ground level. This relates to an approximate RL of 2.1m.

River Stopbank R3 (12300 - 12640)

Within all the investigations, alluvial deposits with interbedded peat layers were found beneath the
ground surface and extend to beyond the depth of the machine boreholes (maximum depth of 20m).

CMW Geosciences (NZ) Ltd
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An approximately 1m thick layer of fill was found along the ground surface and consisted of firm to
stiff silts and organic silts. Undrained shear strengths measured during the advancement of the hand
auger boreholes ranged from 66kPa to 100kPa, with the average being approximately 79kPa. Directly
beneath the fill were interbedded layers of medium dense sands, very stiff to hard silts and soft clayey
silts which extend to up to 14.5m below the existing ground level. SPT N-values within these layers
ranged from 3 to 29, with the average being approximately 13. Directly underlying these interbedded
layers were medium dense to very dense gravelly sands and silty sands with a thin peat layer at
approximately 18m below the existing ground level. SPT N-values within these sands ranged from 11
to over 50, with the average being approximately 29.

Groundwater levels were approximately 2.0m below ground level within the boreholes which
corresponds to an approximate RL of 2.7m.
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Appendix D
Flood Hydrographs
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Appendix E
Selected Slope Stability and Seepage Outputs
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SILTS (Stopbank FILL) D 17 Viohr-Couloml| 2 26 | 0.3
Organic SILTS D 16 Viohr-Couloml| 0 24 | 0.3
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i Total
b Hydraulic Gradient
w_| 0.000
] 0.400
1 we
i Material Name Color | Model | KS(m/s) | K2/K1 Soil Type 0.800
] _ (m3/m3) 1.657
] Sandy SILTS (Stopbank FILL) Simple | 2e-006 2 0.4 silt 1.200
] Organic SILT (TOPSOIL) Simple | 1e-007 2 0.4 silt 1.600
ol L
~ ] Very stiff to hard Sandy SILTS Simple | 1e-007 2 0.4 Silt 2.000
] PEAT Simple | 5e-008 2 0.4 General 2.400
_ Firm to stiff Sandy SILTS ] Simple | 1e-007 2 0.4 Silt 2.800
i Med dense to very dense Gravelly SANDS Simple | 0.00025 1 0.4 Sand 3.200
E PEAT/soft Clayey SILTS | Simple | 1e-008 2 0.4 General 3.600
0— =
] Engineered FILL Simple | 2e-006 2 0.4 Silt 4.000
1 4.400
,ﬁ 4.800
] J 0.200 \ 0.800 0.000
| R Ll 0
] R i diiskin
0|
o |
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| Analysis Description Cross Section F1E: Seepage - Day 9 of flood event - maximum hydraulic gradient
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i Safety Factor
— 0.000
B N Unit Weight Cohesion [ Phi | Water 0.500
| Material Name Color (kN/m3) Strength Type (kPa) (deg) | surface Ru -
27 SANDS and SILTS (Stopbank fill) D 17 Mohr-Coulomb 0 32 None (0.2 1.000
i 1.500
i Organic SILT (Topsoil) D 16 Mohr-Coulomb 0 24 None |[0.3
R 2.000
— PEAT D 14 Mohr-Coulomb 2 18 None |03
] 2.500
N Very stiff to hard SILTS D 18 Mohr-Coulomb 5 28 None (0.3
i 3.000
87 Soft SILTS D 16 Mohr-Coulomb 0 24 None 0.3
3.500
N Med dense Gravelly SANDS D 17 Mohr-Coulomb 0 32 None 0.1
] 4.000
_ Dense fine SANDS D 18 Mohr-Coulomb 0 36 None |[0.1
] 4.500
N Dense fine to coarse SANDS D 18 Mohr-Coulomb 0 36 None [0.1
| 5.000
0 Stiff to very stiff SILTS D 17 Mohr-Coulomb 2 26 None (0.3 5.500
B Engineered Fill D 17 Mohr-Coulomb 5 30 None (0.3 6.000+
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] Safety Factor

1 0.000
w_|
] 0.500

] 1.000

i Material Name Color u'(':(tN‘?l:‘iag)ht Strength Type Co(!:;sai)o n (::;) S‘:’ :f:; Ru l 5 O O

- SANDS and SILTS (Stopbank fill) 17 Mohr-Coulomb 0 32 None |0.2 .

] Organic SILT (Topsoil) 16 Mohr-Coulomb 0 24 | None 2.000
‘97 PEAT 14 Mohr-Coulomb 2 18 None

: Very stiff to hard SILTS 18 Mohr-Coulomb 5 28 None 2 ° 5 O O

: Soft SILTS 16 Mohr-Coulomb 0 24 None 3.000

— Med dense Gravelly SANDS 17 Mohr-Coulomb 0 32 None

: Dense fine SANDS 18 Mohr-Coulomb 0 36 None 3.500

7 Dense fine to coarse SANDS 18 Mohr-Coulomb o 36 None 4 O O O
LD; Stiff to very stiff SILTS 17 Mohr-Coulomb 2 26 None :

: Engineered Fill 17 Mohr-Coulomb 5 30 None 4 . 5 O O

1 o - 5.000
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v Total
B Hydraulic Gradient
4 0.000
] 0.300
— Material Name Color Model KS (m/s) K2/K1 |WC(m3/m3)| Soil Type 0.600
4 SANDS and SILTS (Stopbank fill) Simple 2e-006 1 0.4 General 0.900
: Organic SILT (Topsoil) ] Simple 1e-007 2 0.4 General 1.200
= PEAT || simple 5e-008 2 0.4 General 1.500
: Very stiff to hard SILTS Simple 1e-007 2 0.4 Silt 1.800
1 Soft SILTS || simple 1e-007 2 0.4 silt 2.100
— Med dense Gravelly SANDS | Simple 0.005 1 0.4 Sand 2.400
] Dense fine SANDS ||| simple | 1e-005 1 0.4 Sand 2.700
7 Dense fine to coarse SANDS ] Simple 0.0001 1 0.4 Sand 3.000
7 T 2.353
o—]| Stiff to very stiff SILTS Simple 1e-007 1 0.4 Silt 3.300
: Engineered Fill ] Simple 1e-007 1 0.4 General 3.600
- \\)\
| 1.200 v 1.800 3.150 0.300 8§ 0.000
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Cross Section F2A: Seepage - Day 8.75 - maximum hydraulic gradient
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B Safety Factor
R 0.000
] - 0.500
8* Material Name Color Ur(\li(tN\;V:‘iag)ht Strength Type Co(:'e,:i)o n (::;) S‘:lv'af:i: Ru : 1.000
i SILTS (Stopbank FILL) L 17 Mohr-Coulomb 2 26 None [0.3 1.500
h Organic SILT (Topsoil) | 16 Mohr-Coulomb 0 24 None |0.3 2000
; Very stiff to hard SILTS 18 Mohr-Coulomb 5 28 None |0.3 )
— Soft Clayey SILTS L 16 Mohr-Coulomb 0 26 None |0.3 2.500
] Soft SILTS [ ] 16 Mohr-Coulomb 0 24 | None |03 3.000
4 Stiff SILTS : 17 Mohr-Coulomb 2 26 None |0.3 3.500
O Med dense fine to coarse SANDS L 17 Mohr-Coulomb 0 32 None |0.1 4.000
: Engineered FILL 17 Mohr-Coulomb 5 30 None
4.500
1 —~—— 5.000
RN
1 l l l l l l l l l l 6.000+
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il Safety Factor
A 0.000
] 1.000
8{ Material Name Color Unit Weight Strength Type Cohesion | Phi | Water 1.500
(kN/m3) (kPa) (deg) | Surface
: SILTS (Stopbank FILL) 17 Mohr-Coulomb 2 26 None 2.000
; Organic SILT (Topsoil) 16 Mohr-Coulomb 0 24 None 2 . 5 O O
B Very stiff to hard SILTS L | 18 Mohr-Coulomb 5 28 None
- Soft Clayey SILTS 16 Mohr-Coulomb 0 26 None 3 . O O O
n Soft SILTS 16 Mohr-Coulomb 0 24 None
LD; Stiff SILTS 17 Mohr-Coulomb 2 26 None 3 ° 5 O O
- Med dense fine to coarse SANDS 17 Mohr-Coulomb 0 32 None 4 . O O O
: Engineered FILL 17 Mohr-Coulomb 5 30 | None
J 4.500
B 5.000
i ‘ 5.500
7 ‘ —— 6.000+
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o |
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; Total
i Hydraulic Gradient
i 0.000
7 0.700
Ei Material Name Color | Model | KS(m/s) | K2/K1 (m‘;/’::n?.) Soil Type 1.400
) SILTS (Stopbank FILL) | | | simple | 2e-006 2 0.4 silt 2.100
B Organic SILT (Topsoil) Simple | 1e-007 2 0.4 silt 2.800
; Very stiff to hard SILTS Simple 1e-007 2 0.4 Silt 3.170 3.500
B Soft Clayey SILTS || Simple 1e-008 2 0.4 Silt 4.200
7 Soft SILTS Simple | 1e-007 2 0.4 silt
B — 4.900
i SHff SILTS ||| simple | 1e-007 2 0.4 silt
L0—| Med dense fine to coarse SANDS | Simple 0.0005 1 0.4 Sand 5.600
: Engineered FILL Simple 1le-007 1 0.4 Silt 6.300
4 _ 7.000
i | L 1 7.700
IR ] | 1 TR .
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| v | I
o
Rt
5 10 15 20 25 30 35 40
Frovect Rangitaiki River and Floodway,
Edgecumbe
' | Analysis Description Cross section F2B: Seepage - Day 8.75 of flood event - maximum hydraulic gradient
‘ Mw Geoscien‘g’eLg prawn By OMG scake 1:150 Company CMW Geosciences Ltd
lmenihepman Morton Woodward bate 13/10/2016, 11:35:08 a.m. File Nerme F2B - fill overlay 131016.slim




Safety Factor

o 0.000
i 0.500
i Material Name Color Ur(\li:\'\;\lr:iag)ht Strength Type Cc»(:::i)o n (::;) S‘:I:f:ecre Ru 1.000
7 Silty SANDS L 17 Mohr-Coulomb 2 26 None 0.3 1.500
o B PEAT L 14 Mohr-Coulomb 2 28 None |0.3 2.000
‘_i Very stiff SILTS L 18 Mohr-Coulomb 5 28 None |0.3 2.500
: Loose med to coarse SANDS L 16 Mohr-Coulomb 0 28 None |0.1 )
| Med dense coarse SANDS L 17 Mohr-Coulomb 0 32 None |0.1 3.000
- Stiff SILTS L 17 Mohr-Coulomb 2 26 None (0.3 3.500
: Firm to stiff Clayey SILTS L 17 Mohr-Coulomb 2 27 None 0.3 4.000
LD; Loose fine to coarse SANDS ] 16 Mohr-Coulomb 0 28 None |0.1 )
b Med dense fine to coarse SANDS 17 Mohr-Coulomb 0 32 None |0.1 4.500
- Engineered FILL 17 Mohr-Coulomb 5 30 None 5.000
— 7 T T 7 v 7 : : f 7 5.500
| : j 1 v . T . v T i T T J/' 6.000+
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0| Safety Factor
A 0.000
B . Unit Weight Cohesion | Phi | Water - 0.500
i Material Name Color (kN/m3) Strength Type (kPa) (deg) | surface Ru
7 Silty SANDS L 17 Mohr-Coulomb 2 26 | None [0.3 1.000
: PEAT 14 Mohr-Coulomb 2 28 None (0.3 1.500
- Very stiff SILTS 18 Mohr-Coulomb 5 28 None |0.3
= 2.000
A Loose med to coarse SANDS 16 Mohr-Coulomb 0 28 None (0.1
: Med dense coarse SANDS 17 Mohr-Coulomb 0 32 None (0.1 2.500
; Stiff SILTS 17 Mohr-Coulomb 2 26 None (0.3 3.000
e Firm to stiff Clayey SILTS 17 Mohr-Coulomb 2 27 None |0.3
N — 3.500
i Loose fine to coarse SANDS 16 Mohr-Coulomb 0 28 None (0.1
LD; Med dense fine to coarse SANDS L 17 Mohr-Coulomb 0 32 None (0.1 4.000
] Engineered FILL 17 Mohr-Coulomb 5 30 None (0.3 4.500
] 5.000
B y \ ’ ' . - y s y ) . 5.500
2 J ! ' ! ) ) . ) . . ' .
10 6.000+
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w0_]
A Total
| Hydraulic Gradient
1 0.000
. wcC .
b Material Name Color | Model | KS(m/s) | K2/K1 (m3/m3) Soil Type 0.300
] Silty SANDS Simple | 2.5e-006 2 0.4 Sand 0.600
] PEAT || | simple | se-008 2 0.4 General 0.900
o] Very stiff SILTS Simple | 1e-007 | 2 0.4 silt 1.200
b Loose med to coarse SANDS Simple | 0.0005 1 0.4 Sand 1.500
i Med dense coarse SANDS simple | 0.0005 | 1 0.4 sand 2.606 1.800
1 L 2.100
B SHiff SILTS Simple | 1e-007 2 0.4 Silt
L 2.400
) Firm to stiff Clayey SILTS Simple 1e-008 2 0.4 Silt
, L 2.700
b Loose fine to coarse SANDS Simple | 0.0005 1 0.4 Sand
i L 3.000
o—| Med dense fine to coarse SANDS Simple 0.0005 1 0.4 Sand 3.300
: Engineered FILL Simple 1le-007 2 0.4 Silt 3.600
] 1.500 1.950 0.150
o — : : :
Rt
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roject Rangitaiki River and Floodway,
Edgecumbe
| Analysis Description Cross section F2C: Seepage - Day 9.75 of flood event - maximum hydraulic gradient
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Safety Factor
1 0.000
97 - 0.500 Material Name Color U?;L\;V:‘;g)ht Strength Type co(::i:)o n (::;) S‘ﬁ’;;i; Ru
7 Stopbank FILL (Sandy SILTS) 17 Mohr-Coulomb 2 26 None
N 1.000 —
Organic SILTS 16 Mohr-Coulomb 0 24 None
| 1.500 Very stiff to hard SILTS 18 Mohr-Coulomb 5 28 None
1 2.000 Firm to stiff Clayey SILTS 17 Mohr-Coulomb 2 27 None
i 2.500 Med dense Silty fine SANDS - 17 Mohr-Coulomb 0 32 None
| Very loose to loose fine to coarse SANDS 16 Mohr-Coulomb 0 28 None
b 3.000 Med dense Gravelly fine to coarse SANDS 17 Mohr-Coulomb 0 32 None
o ]
| 3.500 Engineered FILL 17 Mohr-Coulomb 5 30 None
7 4.000
N 4.500
7 5.000
7 5.500
E 6.000+
o—
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o |
! ‘ ‘ T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘
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Cross section F2D: Seepage - Day 7.5 of flood event - maximum hydraulic gradient

| Total
i Hydraulic Gradient
N 0.000
] i WS i 1.400
i Material Name Co:r Model | KS (m/s) | K2/K1 (m3/m3) Soil Type
= Stopbank FILL (Sandy SILTS) Simple | 1e-007 2 0.4 silt 2.800
: Organic SILTS L Simple 1e-007 2 0.4 Silt 4.200
i Very stiff to hard SILTS L Simple 1e-007 2 0.4 Silt 5.600
- Firm to stiff Clayey SILTS Simple 1e-008 2 0.4 Silt
N Med dense Silty fine SANDS Simple | 2.5e-006 1 0.4 Sand 7.000
i Very loose to loose fine to coarse SANDS Simple 0.0005 1 0.4 Sand 8.400
B Med dense Gravelly fine to coarse SANDS L Simple | 0.00025 1 0.4 Sand 9.800
LO; Engineered FILL L Simple 2e-006 2 0.4 General 11.200
N 12.600
] w 14.000
] : - l 5300 15.400
1 .00 16.800
o—|
w_|
L
0 10 15 20 25 30 35
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w_|
—
i Material Name Color U?;:“\?I;isg)ht Strength Type Co(:c;:i)o n (::;) :‘I :f‘aecre Ru
] Engineered FILL 17 Mohr-Coulomb 2 30 None 0.3
: Gravelly SANDS (Stopbank FILL) 17 Mohr-Coulomb 0 32 None 0.3
‘9* Organic SILT 16 Mohr-Coulomb 0 24 None 0.3
: Loose fine SANDS 16 Mohr-Coulomb 0 28 None 0.3
B PEAT 14 Mohr-Coulomb 2 18 None 0.3
7 Loose coarse GRAVELS 16 Mohr-Coulomb 0 28 None 0.3
i Very stiff to hard SILTS 18 Mohr-Coulomb 5 28 None 0.3
b Firm to stiff SILTS . 17 Mohr-Coulomb 2 26 None 0.3
: Soft Clayey SILTS [ ] 16 Mohr-Coulomb o] 26 None 0.3
0— Firm to stiff Clayey SILTS 17 Mohr-Coulomb 2 27 None 0.3
] Med dense fine to med SANDS 17 Mohr-Coulomb 0 32 None 0.3

Safety Factor
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©-| safety Factor
b 0.000
i 0.500
B N Unit Weight Cohesion Phi Water
1.000 Material Name Color (kN/m3) Strength Type (kpa) (deg) Surface Ru
| 1.500 Engineered FILL L 17 Mohr-Coulomb 2 30 None 0.3
- ’ Gravelly SANDS (Stopbank FILL) ] 17 Mohr-Coulomb 0 32 None 0.3
b 2.000 Organic SILT ] 16 Mohr-Coulomb 0 24 None 0.3
o | 2.500 Loose fine SANDS 16 Mohr-Coulomb 0 28 None | 0.3
7 3.000 PEAT [ ] 14 Mohr-Coulomb 2 18 None 0.3
: 3.500 Loose coarse GRAVELS 16 Mohr-Coulomb 0 28 None 0.3
B Very stiff to hard SILTS ] 18 Mohr-Coulomb 5 28 None 0.3
| 4.000 L
Firm to stiff SILTS . 17 Mohr-Coulomb 2 26 None 0.3
i 4.500 Soft Clayey SILTS [ ] 16 Mohr-Coulomb 0 26 None | 0.3
b 5.000 Firm to stiff Clayey SILTS ] 17 Mohr-Coulomb 2 27 None 03
m; 5.500 Med dense fine to med SANDS 17 Mohr-Coulomb None
] 6.000+
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] Total
i Hydraulic Gradient
Material Name Color | Model | KS(m/s) | K2/K1 s Soil Type 0.000
- _ (m3/m3)
== Engineered FILL Simple | 1e-007 2 0.4 silt 1.700
: Gravelly SANDS (Stopbank FILL) Simple | 0.00025 1 0.4 Sand 3.400
B Organic SILT Simple le-007 2 0.4 Silt 5.100
) Loose fine SANDS ] Simple 5e-005 1 0.4 Sand
— = 6.800
4 PEAT Simple 5e-008 2 0.4 General
i - 8.500
Loose coarse GRAVELS Simple 0.005 1 0.4 Sand
: Very stiff to hard SILTS ] Simple 1le-007 2 0.4 Silt 10.200
| Firm to stiff SILTS . simple | 1e-007 | 2 04 silt 11.900
i Soft Clayey SILTS Simple | 1e-008 2 0.4 silt 13.600
4 Firm to stiff Clayey SILTS ] Simple 1le-008 2 0.4 Silt 15.300
; Med dense fine to med SANDS Simple 0.0005 1 0.4 Sand 17.000
5.100 7.650 18.700
2.550 6.800 11.900 20.400
[«
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Analysis Description

Cross section F3A: Seepage - day 8 of flood event - maximum hydraulic gradients
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) Safety Factor
1 0.000
] . Unit Weight Cohesion | Phi Water
B Material Name Color (kN/m3) Strength Type (kpa) (deg) | surface Ru 1.000
: Engineered FILL | 17 Mohr-Coulomb 2 30 None |0.3 1.500
o_| SILTS and SANDS (Stopbank FILL) 16 Mohr-Coulomb 0 28 None |0.2 2.000
| Organic SILT ] 16 Mohr-Coulomb 0 24 None |0.3 )
- ] 2.500
i Med dense fine to coarse SANDS 17 Mohr-Coulomb 0 32 None |0.1
— Firm to stiff Clayey SILTS ] 17 Mohr-Coulomb 2 27 None |0.3 3.000
i Very stiff SILTS 18 Mohr-Coulomb 5 28 | None (0.3 3.500
4 Soft to firm SILTS : 16 Mohr-Coulomb 0 24 None |0.3 4.000
] PEAT 14 Mohr-Coulomb 2 18 None |0.3 4.500
o Med dense Sandy GRAVELS L 17 Mohr-Coulomb 0 32 None |0.1 5000
7 - 5.500
1 B , 6.000+
e e e < e
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Safety Factor

N 0.000

] - O . 5 O O

4 . Unit Weight Cohesion | Phi | Water

] 1.000 Material Name Color (kN/m3) Strength Type (kpa) (deg) | Surface Ru
o | Engineered FILL 17 Mohr-Coulomb 2 30 None |0.3
- 1.500 —

] SILTS and SANDS (Stopbank FILL) 16 Mohr-Coulomb 0 28 None |0.2

i 2.000 Organic SILT 16 Mohr-Coulomb 0 24 None |0.3

7 2.500 @ Med dense fine to coarse SANDS ] 17 Mohr-Coulomb 0 32 None |0.1

i 3.000 Firm to stiff Clayey SILTS 17 Mohr-Coulomb 2 27 | Nonme |03

q 3.500 Very stiff SILTS 18 Mohr-Coulomb 5 28 None |0.3

i 4.000 Soft to firm SILTS L 16 Mohr-Coulomb 0 24 None |0.3
n— PEAT 14 Mohr-Coulomb 2 18 None |0.3

| 4.500 L

Med dense Sandy GRAVELS 17 Mohr-Coulomb 0 32 None |0.1

1 5.000

7 5.500

1 6.000+ =
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4 Total
4 Hydraulic Gradient
N 0.000
7 1.300
b 2.600
| — 3.900
‘97 Material Name Color | Model | KS(m/s) | K2/K1 (m3/m3) Soil Type 5200
] Engineered FILL Simple 2e-006 2 0.4 Silt
E — 6.500
i SILTS and SANDS (Stopbank FILL) Simple 5e-005 1 0.4 General
n Organic SILT Simple le-007 2 0.4 Silt 7.800
i Med dense fine to coarse SANDS ] Simple | 0.0005 1 0.4 Sand 9.100
g Firm to stiff Clayey SILTS Simple | le008 | 1 04 it 10.400
: Very stiff SILTS Simple | 1e-007 1 0.4 silt 11.700
LO—| Soft to firm SILTS Simple | 1e-007 1 0.4 Silt 13.000
: PEAT . Simple 5e-008 2 0.4 General 14.300
i Med dense Sandy GRAVELS D Simple | 0.005 1 0.4 sand 1.025 15.600
i "
_ N
3.900 4.550 1.300 3.250 1.300 B8\
(o]
Rt
5 15 20 25 30 35 40 44
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' | Analysis Description Cross section F3B: Seepage - Day 7.5 of flood event - maximum hydraulic gradients
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o Safety Factor
~ 0.000
i - O . 5 O O
i 1.000
] 1.500 Unit Weight Cohesion | Phi | Water
| 2.000 Material Name Color (kN/m3) Strength Type (kPa) (deg) | Surface
4 Sandy SILTS (Stopbank FILL) 17 Mohr-Coulomb 2 26 None
o ] 2.500 Engineered FILL 17 Mohr-Coulomb 2 30 None
= i 3.000 Med dense fine SANDS 17 Mohr-Coulomb 0 32 None
h 3.500 Loose Sandy GRAVELS 16 Mohr-Coulomb 0 28 None
) Med dense fine to coarse SANDS 17 Mohr-Coulomb 0 32 None
B 4.000
— Med dense Sandy GRAVELS 17 Mohr-Coulomb 0 32 None
N 4.500
PEAT 14 Mohr-Coulomb 2 18 None
| 5.000 Firm Clayey SILTS 17 Mohr-Coulomb 2 27 None
| 5.500 Loose to med dense fine to coarse SANDS 16 Mohr-Coulomb 0 28 None
o—|
N 6.000+
o—
w_|
Ll
T - — —T — T — — ]
5 10 15 20 25 30 35 40
Project il D
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i Safety Factor
N 000
7 1.000
E 1.500
4 . Unit Weight Cohesion | Phi Water
o | Material Name Color (kN/m3) Strength Type (kPa) (deg) | surface Ru 2.000
4 Sandy SILTS (Stopbank FILL) 17 Mohr-Coulomb 2 26 None |0.3 2.500
n Engineered FILL ] 17 Mohr-Coulomb 2 30 None |0.3
B — 3.
B Med dense fine SANDS 17 Mohr-Coulomb 0 32 None |0.1
— Loose Sandy GRAVELS ] 16 Mohr-Coulomb 0 28 None |0.1 3.
N Med dense fine to coarse SANDS 17 Mohr-Coulomb 0 32 None |0.1 4.
4 Med dense Sandy GRAVELS ] 17 Mohr-Coulomb 0 32 None |0.1 4
] PEAT 14 Mohr-Coulomb 2 18 None |0.3
0— 5.
B Firm Clayey SILTS 17 Mohr-Coulomb 2 27 None [0.3
hl Loose to med dense fine to coarse SANDS ] 16 Mohr-Coulomb 0 28 None |0.1 5.
] 6.
o—|
(el
T — — T — T — — T ]
0 5 10 15 20 25 30 35 40
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Edgecumbe
Analysis Descripti . - .
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Total

Hydraulic Gradient

| 0.000
B 0.500 . wc .
|  o00 Material Name Color | Model | KS(m/s) | K2/K1 (m3/m3) Soil Type
| ’ Sandy SILTS (Stopbank FILL) Simple | 5e-006 2 0.4 Silt
1.500 ]
S8 Engineered FILL simple | 2e-006 | 2 04 silt
E 2.000 —
i Med dense fine SANDS Simple | 5e-005 1 0.4 Sand
2.500 —
B Loose Sandy GRAVELS Simple 0.005 1 0.4 Sand
i 3.000 —
3.500 Med dense fine to coarse SANDS Simple 0.0005 1 0.4 Sand
i Med dense Sandy GRAVELS Simple 0.005 1 0.4 Sand
4.000 S—
: 4.500 PEAT L Simple 5e-008 2 0.4 General
i 5.000 Firm Clayey SILTS L Simple 1e-008 2 0.4 Silt
10— 5.500 Loose to med dense fine to coarse SANDS Simple 0.0005 1 0.4 Sand
i 6.000
i 3.788
0.750 1.500
(o]
15 22.5 25 27.5 30 32.5 35 37.5 40 42.5 45
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] Safety Factor . Unit Weight Cohesion | Phi | Water
; - 0.000 Material Name Color (kN/m3) Strength Type (kPa) (deg) | surface Ru
] 0.500 FILL 18 Mohr-Coulomb 0 30 | None |03
7 1.000 |
o| 1 500 Firm SILTS 17 Mohr-Coulomb 2 26 None (0.3
] 2.000 Soft Clayey SILTS 16 Mohr-Coulomb 0 26 None (0.3
] 2.500 Med dense fine to coarse SANDS 17 Mohr-Coulomb 0 32 None |0.1
1 3.000 PEAT 14 Mohr-Coulomb 2 18 None |0.3
0| 3.500 T
™~ 4000 Stiff to very stiff SILTS 17 Mohr-Coulomb 2 26 None (0.3
] 4.500 Med dense Gravelly SANDS 17 Mohr-Coulomb 0 32 None (0.1
] 5.000 Very stiff to hard SILTS 18 Mohr-Coulomb 5 28 None [0.3
i 5.500
o]
b 6.000+
] y | |
: i l | l ¢ l | | |
j '
i l l
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gi Total
i Hydraulic Gradient
J 0.000
7 1.000
— 2.000
] 3.000
4 Material Name Color | Model | KS(m/s) | K2/K1 (m:‘;::ns) Soil Type 4.000
o 7 FILL L Simple 2e-006 2 0.4 General 5.000
i Firm SILTS Simple | 1e-007 2 0.4 Silt € 000
h Soft Clayey SILTS ] Simple 1le-008 2 0.4 Silt )
: Med dense fine to coarse SANDS : Simple 0.0005 1 0.4 Sand 7.000
— PEAT L Simple 5e-008 2 0.4 General 8.000
: 2740 Stiff to very stiff SILTS Simple | 1e-007 1 0.4 silt .000
B ' Med dense Gravelly SANDS Simple | 0.00025 1 0.4 Sand .000
] Very stiff to hard SILTS Simple 1le-007 2 0.4 Silt 000
o .
.000
2.000 3.000 5.500 6.500
(o]
Rt
10 15 20 25 30 35 40 45
Proj e e
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Edgecumbe
Analysis Description Cross section F3C: Seepage - Day 7.5 of flood event - maximum hydraulic gradients
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-] Safety Factor
| 0.000
. - 0500
155}
] 1.000
] 1.500
] 2.000
] 2.500
o_|
N
b 3.000
] 3.500 = Wel : :
B . Unit Weight Cohesion | Phi Water
5 4000 Material Name Color (kN/m3) Strength Type (kPa) (deg) | surface Ru
B ’ Clayey SILTS (SB Fill) 17 Mohr-Coulomb 2 27 None |0.3
] 4.500 C |
o S to F SILTS and Clayey SILTS 16 Mohr-Coulomb 0 24 None |0.3
] 5.000 PEAT 14 Mohr-Coulomb 2 28 None |0.3
] 5.500 VSt to H SILTS 18 Mohr-Coulomb 5 28 | None |03
B 6.000+ Soft Clayey SILTS 16 Mohr-Coulomb 0 26 None |0.3
MD to D Gravelly SANDS and Sandy GRAVELS 17 Mohr-Coulomb 0 32 None |0.1
o D Sandy GRAVELS 18 Mohr-Coulomb 0 36 None |0.1
: “‘ T — - T ] JJ\
o_|
o
&
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1 Safety Factor
] 0.000
M -
i 1.000
& 1.500
i 2.000
7] 2.500 X Unit Weight Cohesion | Phi | Water
_ Material Name (ﬁr (kN/m3) Strength Type (kPa) (deg) | surface Ru
B 3.000 Clayey SILTS (SB Fill) 17 Mohr-Coulomb 2 27 None |0.3
i 3.500 S to F SILTS and Clayey SILTS ] 16 Mohr-Coulomb 0 24 | None |03
‘97, 4.000 PEAT ] 14 Mohr-Coulomb 2 28 None (0.3
* 4.500 VSt to H SILTS ] 18 Mohr-Coulomb 5 28 None |0.3
: 5.000 Soft Clayey SILTS ] 16 Mohr-Coulomb 0 26 None |0.3
i 5.500 MD to D Gravelly SANDS and Sandy GRAVELS ] 17 Mohr-Coulomb 0 32 None |0.1
b 6.000 D Sandy GRAVELS ] 18 Mohr-Coulomb 0 36 None |0.1
7 +
o]
] AR
| ! | ’ I
o]
o
&
o T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T T ‘ ‘
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] Total
i Hydraulic Gradient
N 0.000
|
© | 0.900
i 1.800
] 2.700
] 3.600
7 4.500
S 5.400
E 6.300
N 7.200
N 8.100
wc
- Material N: Coll Model | KS K2/K1 Soil Ty
aterial Name olor odel (m/s) /I (m3/m3) oil Type 9.000
i Clayey SILTS (SB Fill) Simple | 1e-008 2 0.4 silt
8— S to F SILTS and Clayey SILTS Simple | 1e-007 2 0.4 silt 9.900
] PEAT Simple | 5e-008 2 0.4 General 10.800
- VSt to H SILTS Simple 1e-007 2 0.4 Silt
; 3 44 8 Soft Clayey SILTS Simple 1e-008 2 0.4 Silt
i MD to D Gravelly SANDS and Sandy GRAVELS Simple | 0.00025 1 0.4 Sand
1 »{ D Sandy GRAVELS Simple 0.001 1 0.4 Sand
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- Safety Factor
4 0.000
i 0.500
. Unit Weight Cohesion | Phi Water
5 7 1.000 Material Name Color (kN/m3) Strength Type (kPa) (deg) | surface Ru
N B 1.500 SILTS (SB Fill) 17 Mohr-Coulomb 2 26 None |0.3
7 F to St SILTS 17 Mohr-Coulomb 2 26 None 0.3
| 2.000 L
i PEAT 14 Mohr-Coulomb 2 18 None 0.3
2.500 —
n Soft to firm Clayey SILTS 16 Mohr-Coulomb 0 26 None |0.3
7 3.000 T
B Loose Gravelly SANDS 16 Mohr-Coulomb 0 28 None |0.1
] 3.500 Very stiff to hard SILTS 18 Mohr-Coulomb 5 28 None |0.3
‘97 4.000 Med dense Gravelly SAND . 17 Mohr-Coulomb 0 32 None |0.1
] 4.500 Med dense GRAVELS 17 Mohr-Coulomb 0 32 | None |0.1
i 5.000 Med dense fine to coarse SANDS 17 Mohr-Coulomb 0 32 None 0.1
) 5.500 Dense Sandy GRAVELS . 18 Mohr-Coulomb 0 36 None |0.1
) 6.000+ ﬂ
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i Safety Factor
3 0.000
4 0.500
4 1.000
7 . Unit Weight Cohesion | Phi Water 1.500
B Material Name Color (kN/m3) Strength Type (kPa) (deg) | surface Ru 5 000
: SILTS (SB Fill) 17 Mohr-Coulomb 2 26 None |0.3 ’
o_| 2.
N i F to St SILTS 17 Mohr-Coulomb 2 26 None |[0.3 500
7 PEAT 14 Mohr-Coulomb 2 18 None |[0.3 3.000
Bl Soft to firm Clayey SILTS 16 Mohr-Coulomb 0 26 None |0.3 3.500
N Loose Gravelly SANDS 16 Mohr-Coulomb 0 28 None |0.1 4.000
] Very stiff to hard SILTS 18 Mohr-Coulomb 5 28 None |0.3 4.500
‘9; Med dense Gravelly SAND . 17 Mohr-Coulomb 0 32 None |0.1 5.000
* Med dense GRAVELS 17 Mohr-Coulomb 0 32 None |[0.1
i 2018 L 5.500
i . Med dense fine to coarse SANDS 17 Mohr-Coulomb 0 32 None |[0.1
| = 6.000+
| w Dense Sandy GRAVELS . 18 Mohr-Coulomb 0 36 None |0.1
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b Total
7 Hydraulic Gradient
7 0.000
i 0.500
1 1.000
1 1.500
o_|
- 2.000
] 2.500
7 3.000
B 3.500
7 Material Name Color | Model | Ks (m/s) | k2/k1 (m‘;;f“s) Soil Type
] SILTS (SB Fill) Simple 1e-007 2 0.4 Silt 4 . O O O
: F to St SILTS Simple 1e-007 2 0.4 Silt 4 . 5 O O
o | PEAT Simple | 5e-008 2 0.4 General
N i Soft to firm Clayey SILTS simple | 1e-008 2 0.4 silt 5.000
| Loose Gravelly SANDS Simple | 0.00025 1 0.4 Sand 5 . 5 O O
- Very stiff to hard SILTS Simple 1e-007 2 0.4 Silt
i - 6.000
Med dense Gravelly SAND Simple | 0.00025 1 0.4 Sand
- Med dense GRAVELS : Simple 0.005 1 0.4 Sand
] 2.018 Med dense fine to coarse SANDS | | | | simple | 0.0005 1 0.4 sand
: ‘ Dense Sandy GRAVELS Simple 0.001 1 0.4 Sand }{
o |
o
S
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& Safety Factor
0.000
E - 0.500
i 1.000
’ 1.500
§ 2.000
o 2.500
] 3.000
: 3.500 Material Name Color Ur(\li(tN\;Vne‘i?’g)ht Strength Type Co(:isai)o n (::gi) S‘:Yri:; Ru
- 4.000 SILTS (SB Fill) ] 17 Mohr-Coulomb 2 26 | None (0.3
| 4.500 Firm SILTS ] 17 Mohr-Coulomb 2 26 | Nome |03
) 5.000 PEAT ] 14 Mohr-Coulomb 2 18 | None (03
9; 5.500 Med dense Silty SANDS ] 17 Mohr-Coulomb 0 32 None |0.2
: 6.000+ Soft SILTS and Clayey SILTS : 16 Mohr-Coulomb 0 24 None |[0.3
g Very stiff to hard SILTS 18 Mohr-Coulomb 5 28 None |0.3
; Med dense medium to coarse SANDS | 17 Mohr-Coulomb 0 32 None 0
f Dense medium to coarse SANDS and GRAVELS 17 Mohr-Coulomb 0 32 None 0
o]
v
o |
| \ \ ‘ 1 T T 1 \
0 10 20 30 40 50 60 70
Froject Rangitaiki River and Floodway,
Edgecumbe
Analysis Description Cross section R1C: Slope stability - right side - lowest factor of safety shown
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— Safety Factor
R 0.000
| - 0.500
o ) 1.000
S
| 1.500 Unit Weight Cohesi Phi | Wat
i . nit Weig ohesion i ater
| 2000 Material Name (ﬂr (kN/m3) Strength Type (kPa) (deg) | surface Ru
- SILTS (SB Fill) 17 Mohr-Coulomb 2 26 None |0.3
] 2.500
Firm SILTS 17 Mohr-Coulomb 2 26 None |0.3
b 3.000 T
B PEAT 14 Mohr-Coulomb 2 18 None |0.3
N 3.500 - T
i Med dense Silty SANDS 17 Mohr-Coulomb 0 32 None |0.2
= 4.000 Soft SILTS and Clayey SILTS 16 Mohr-Coulomb 0 24 None |0.3
] 4.500 Very stiff to hard SILTS 18 Mohr-Coulomb 5 28 | None |03
b 5.000 Med dense medium to coarse SANDS ] 17 Mohr-Coulomb 0 32 None | O
; 5.500 Dense medium to coarse SANDS and GRAVELS ] 17 Mohr-Coulomb 0 32 None 0
1 6.000+ — @@
o]
B - — B
] -
| \/ V
| N
o |
o ‘ T ‘ T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T
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4P

20

2.245

Material Name Color | Model | Ks (m/s) | K2/Kk1 (maw/rcna) Soil Type
SILTS (S8 Fill) simple | 1e007 | 2 0.4 sit
Firm SILTS Simple 1e-007 2 0.4 Silt
PEAT simple | Se008 | 2 04 | General
Med dense Silty SANDS Simple | 2.5e-006 1 0.4 Loam
Soft SILTS and Clayey SILTS simple | 1e007 | 2 0.4 st
Very stiff to hard SILTS Simple 1e-007 2 0.4 Silt
Med dense medium to coarse SANDS Simple 0.0005 1 0.4 Sand
Dense medium to coarse SANDS and GRAVELS simple | 0001 | 1 04 sand
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: Safety Factor
_ 0.000
& 1.000
1.500
E — —— 2.000
o ] Material Name Color U'(‘Il(tN‘?l:‘lag)ht Strength Type co(t:';sal;) n (::;) S‘ﬁ’:ft;; Ru 2.500
E SANDS and SILTS (SB FILL) D 17 Mohr-Coulomb 0 32 None 0 3.000
_ 3.500
] Very stiff SILTS D 18 Mohr-Coulomb 5 28 None 0.3 4.000
8{ Med dense to dense fine to med SANDS D 17 Mohr-Coulomb 0 32 None 0.1 4.500
1 5.000
a Inferred loose to med dense SANDS D 16 Mohr-Coulomb 0 28 None 0.1
e 5.500
] 6.000+
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A Safety Factor

- 0.000

| - 0.500

: 1.000
& 1.500

) . Unit Weight Cohesion | Phi | Water

: Material Name Color (kN/m3) Strength Type (kPa) 1o e Ru 2.000

7 SANDS and SILTS (SB FILL) D 17 Mohr-Coulomb 0 32 None 0 2500

N 3.000

7 Very stiff SILTS D 18 Mohr-Coulomb 5 28 None |0.3

R 3.500

7| Med dense to dense fine to med SANDS D 17 Mohr-Coulomb 0 32 4.000
2 Inferred loose to med dense SANDS D 16 Mohr-Coulomb 0 28 4.500

7 5.000

4 5.500

N 6.000+
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b Total
] Hydraulic Gradient
i 0.000
o_|
| 40.000
i 80.000
i 120.000
] 160.000
i 200.000
-
E 240.000
1 e 280.000
4 Material Name Color | Model | KS (m/s) | K2/K1 (m3/m3) Soil Type
- 320.000
R SANDS and SILTS (SB FILL Simple | 2e-006 | 1 04 | General
1 ani ( ) D imple e enera 360.000
: Very stiff SILTS D Simple | 1e-007 2 0.4 Silt 400.000
\97 Med dense to dense fine to med SANDS D Simple | 0.0005 1 0.4 Sand
1 440.000
B Inferred loose to med dense SANDS D Simple | 0.0005 1 0.4 Sand
b 1.989 480.000
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s Safety Factor
7 0.000
) - O . 5 O O
i 1.000
) 1.500 : N R X
il . Unit Weight Cohesion | Phi | Water
i 2.000 Material Name Color (kN/m3) Strength Type (kPa) el | G Ru
o ) 2.500 Silty SAND 17 Mohr-Coulomb 0 32 None | 0.2
7 3.000 Med dense fine to coarse SANDS 17 Mohr-Coulomb 0 32 None | 0.1
7 3.500 Med dense fine to med SANDS 17 Mohr-Coulomb 0 32 None | 0.1
- 4.000 Inferred med dense SANDS 17 Mohr-Coulomb 0 32 None | 0.1
] 4.500
7 5.000
o—| 5.500 .
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i 6.000+
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] Safety Factor

. 0.000
o

- 1.000

] 1.500 ___ ___

E 2.000 Material Name C07I0r U?ll(;“?’:‘f)ht Strength Type co(::l;’ n (::;) S‘graf;ec:a Ru
o Silty SAND 17 Mohr-Coulomb 0 32 None | 0.2
~ ] 2.500 —

4 Med dense fine to coarse SANDS 17 Mohr-Coulomb 0 32 None [ 0.1

] 3.000 ] |

h Med dense fine to med SANDS 17 Mohr-Coulomb 0 32 None | 0.1

] 3.500 Inferred med dense SANDS 17 Mohr-Coulomb 0 32 None | 0.1
o 4.000
~]

B 4.500

i 5.000 >
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«
7 Material Name Color | Model | KS (m/s) | K2/K1 e Soil Type

(m3/m3) P

| Silty SAND [ ] |simple|25e-006 | 1 04 sand
T Med dense fine to coarse SANDS D Simple [ 0.0005 1 0.4 Sand

o_|

- Med dense fine to med SANDS | [ | | simple | 0.0005 | 1 04 sand
i Inferred med dense SANDS | || | simple | 0.0005 | 1 04 sand
- -\
i 0.380

o]

o

=

:

Total
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.380
.570
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.950
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.900
.090
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1 Safety Factor
o] 0.000
7 0.500
] 1.000
] 1.500
| 2.000 Material Name Color Ur(":\“?’r:iag)ht Strength Type Co(:::i)o n (::;) SV:;':; Ru
: 2.500 SILTS and SANDS ] 17 Mohr-Coulomb 0 32 None [ 0.2
7 3.000 Very stiff SILTS ] 18 Mohr-Coulomb 5 28 None | 0.3
o_ | . L
i Med dense fine to med SANDS 17 Mohr-Coulomb 0 32 None | 0.1
; 3.500
B ) Med dense to dense fine to coarse SANDS 17 Mohr-Coulomb 0 32 None [ 0.1
R 4.000 ]
| Inferred med dense SANDS 17 Mohr-Coulomb 0 32 None | 0.1
| 4.500
’ 5.000
7 5.500
| 6.000+
o—|
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8; Safety Factor
R 0.000
B 1.000
1 1.500
fi 2.000
] 2.500
N . Unit Weight Cohesion | Phi | Water 3.000
] Material Name Color (kN/m3) Strength Type (kPa) | Suees Ru
B — 3.500
7 SILTS and SANDS 17 Mohr-Coulomb 0 32 None | 0.2
O; — 4.000
A Very stiff SILTS 18 Mohr-Coulomb 5 28 None 0.3
| L 4.500
] Med dense fine to med SANDS 17 Mohr-Coulomb 0 32 None | 0.1 5.000
N Med dense to dense fine to coarse SANDS 17 Mohr-Coulomb 0 32 None | 0.1 5.500
i Inferred med dense SANDS 17 Mohr-Coulomb 0 32 None | 0.1 6.000+
o]
o
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] Total
N Hydraulic Gradient
R 0.000
g; 3.000
. 6.000
4 9.000
] Material Name Color | Model | KS (m/s) | K2/K1 we Soil Type 12.000
0| (m3/m3)
~ 15.000
] SILTS and SANDS | ]| simple| 2e-006 | 1 04 | General 18000
? Very stiff SILTS D Simple | 1e-007 2 0.4 Silt 21.000
1 24.000
e Med dense fine to med SANDS D Simple [ 5e-005 1 0.4 Sand
1 27.000
] Med dense to dense fine to coarse SANDS D Simple | 0.0005 1 0.4 Sand 30.000
N 2.113
. Inferred med dense SANDS D Simple | 0.0005 1 0.4 sand 33.000
o] 36.000
. 7.500 6.000 4.500 0.000
(o)
©
Q
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N Safety Factor

7 0.000

| Material Name Color U';'Ii(w’;if)ht Strength Type c"('l'(::i)"“ (::;) SV:;:; Ru - 0.500

N SILTS and SANDS (SB Fill) 17 Mohr-Coulomb 0 32 | None |02 1.000
2 Stiff SILTS and Sandy SILTS ] 17 Mohr-Coulomb 2 26 None |0.3 1.500

: Med dense fine to med SANDS ] 17 Mohr-Coulomb 0 32 None |0.1 2.000

B Med dense fine to coarse SANDS 17 Mohr-Coulomb 0 32 None |0.1 2.500

; Inferred med dense SANDS 17 Mohr-Coulomb 0 32 None |0.1 3.000

] 3.500

| B 4.000

E 4.500
7 5.000

i 5.500

7 6.000+
o |
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| Safety Factor
i 0.000
0_|
A 0.500
7 1.000
R 1.500
| 2.000
) 2.500 . Unit Weight Cohesion | Phi | Water
4 Material Name Color (kN/m3) Strength Type (kPa) (deg) | surface Ru
A 3.000 —
‘?— SILTS and SANDS (SB Fill) 17 Mohr-Coulomb 0 32 None 0.2
i 3.500 1
| Stiff SILTS and Sandy SILTS 17 Mohr-Coulomb 2 26 None |0.3
f 4.000 Med dense fine to med SANDS 17 Mohr-Coulomb 0 32 None |0.1
; 4.500 Med dense fine to coarse SANDS 17 Mohr-Coulomb 0 32 None |0.1
4 5.000 Inferred med dense SANDS 17 Mohr-Coulomb 0 32 None (0.1
] 5.500
) 6.000+
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Hydraulic Gradient
° 0.000
i 0.200
] 0.400
7 0.600
i 0.800
1 1.000
o; 1.200 Material Name Color | Model | KS(m/s) | K2/K1 (m‘;;frﬁ) Soil Type
i 1.400 SILTS and SANDS (SB Fill) || | simple | 2e006 | 1 04 | General
] 1.600 2.118 Stiff SILTS and Sandy SILTS | | | simple | 1e-007 2 0.4 silt
B 1.800 Med dense fine to med SANDS : Simple | 5e-005 1 0.4 Sand
1 2.000 Med dense fine to coarse SANDS L Simple | 0.0005 1 0.4 Sand
| 2.200 Inferred med dense SANDS Simple | 0.0005 1 0.4 Sand
J 2.400
o]
il 0.200
B 0.800 0.200
1 0.900 . 0.200
| 2.200
o
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| Safety Factor

| 0.000

il - O . 5 O O
0|

4 1.000

] 1.500

7 2.000

R 2.500

| 3.000

q Unit Weigh Cohesion | Phi Water

o; 3.500 Material Name Color (ktN/msg) t Strength Type (kpa) (deg) Surftace Ru

7 4.000 SANDS and SILTS (SB FILLS) D 17 Mohr-Coulomb 0 32 | None |02

4 4.500 Very stiff SILTS D 18 Mohr-Coulomb 5 28 | None |03

| 5.000

N Med dense fine to med SANDS D 17 Mohr-Coulomb 0 32 None | 0.1

] 5.500

: 6 O O O + Inferred med dense SANDS D 17 Mohr-Coulomb 0 32 None | 0.1
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| Safety Factor
| 0.000
: - 0.500
1 1.000
i 1.500
1 2.000
| 2 500 Material Name color | Ve | strengthype | UeION | FN | NS | R
= 3.000 SANDS and SILTS (SB FILLS) ] 17 Mohr-Coulomb 0 32 | None [0.2
: 3.500 Very stiff SILTS ] 18 Mohr-Coulomb 5 28 None |[0.3
b 4.000 Med dense fine to med SANDS ] 17 Mohr-Coulomb 0 32 None |0.1
; 4.500 Inferred med dense SANDS | 17 Mohr-Coulomb 0 32 None |0.1
| 5.000
1 5.500
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2 Total
1 Hydraulic Gradient
4 0.000
] 0.700
| 1.400
R 2.100
) 2.800
i 3.500
o 4.200 WC
Material Name Color | Model | KS(m/s) [ K2/K1 Soil Type
T 4.900 _ (m3/m3)
7 5600 SANDS and SILTS (SB FILLS) Simple 2e-006 1 0.4 General
: 6.300 Very stiff SILTS Simple le-007 2 0.4 Silt
— 7.000 Med dense fine to med SANDS ] Simple 5e-005 1 0.4 Sand
i 7.700 2.943 Inferred med dense SANDS ] Simple 0.0005 1 0.4 Sand
7 8.400
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: Material Name Color U?;L\;V:‘isg)ht Strength Type Co(::i;) n (::;) S‘ﬁlff:lec.; Ru
O; Stopbank FILL ] 18 Mohr-Coulomb o] 30 None | 0.3
~ LI

b Firm to stiff SILTS 17 Mohr-Coulomb 2 26 None | 0.3

: Loose to med dense fine to med SANDS 17 Mohr-Coulomb 0 32 None | 0.1

7 Loose to med dense fine to coarse Gravelly SANDS ] 16 Mohr-Coulomb 0 28 None | 0.1

i Very stiff to hard SILTS ] 18 Mohr-Coulomb 5 28 None | 0.3

7 Med dense Gravelly fine to coarse SANDS 17 Mohr-Coulomb 0 32 None | 0.1

: PEAT 14 Mohr-Coulomb 2 28 None | 0.3
97 Dense Gravelly fine to coarse SANDS 18 Mohr-Coulomb 0 36 None | 0.1
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o] Safety Factor
mi 0.000 . Unit Weight Cohesion Phi
i - 0.500 Material Name Color (kN/m3) Strength Type (kPa) (deg) Ru
] Stopbank FILL 18 Mohr-Coulomb 0 30 0.3
7 1.000 —
B Firm to stiff SILTS 17 Mohr-Coulomb 2 26 0.3
7 1.500 T
7 Loose to med dense fine to med SANDS 17 Mohr-Coulomb 0 32 0.1
4 2.000 Loose to med dense fine to coarse Gravelly SANDS 16 Mohr-Coulomb 0 28 0.1
o_| e
N B 2.500 Very stiff to hard SILTS 18 Mohr-Coulomb 5 28 0.3
] 3.000 Med dense Gravelly fine to coarse SANDS ] 17 Mohr-Coulomb 0 32 0.1
b 3.500 PEAT ] 14 Mohr-Coulomb 2 28 |03
B 4.000 Dense Gravelly fine to coarse SANDS 18 Mohr-Coulomb 0 36 0.1
1 4.500
=S 5.000
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1 6.000+
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40

ZP

Material Name Color | Model | KS(m/s) | K2/K1 (m‘;;:;” Soil Type
Stopbank FILL Simple | 2e-006 2 0.4 General
Firm to stiff SILTS Simple 1e-007 2 0.4 Silt
Loose to med dense fine to med SANDS ] Simple | 0.0005 1 0.4 Sand
Loose to med dense fine to coarse Gravelly SANDS ] Simple | 0.00025 1 0.4 Sand
Very stiff to hard SILTS Simple 1e-007 2 0.4 Silt
Med dense Gravelly fine to coarse SANDS Simple | 0.00025 1 0.4 Sand
PEAT Simple | 5e-008 2 0.4 General
Dense Gravelly fine to coarse SANDS ] Simple 0.001 1 0.4 Sand
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i o ! I Safety Factor
] Material Name Color U?Il:\l‘;v;;g)ht Strength Type Co(:::n)o n (::;) S‘?:I:f:ec.; Ru 0.000
0 : Stopbank Fill ] 18 Mohr-Coulomb 0 30 None |03 - 0.500
Ni —
] Firm to stiff Organic SILTS 17 Mohr-Coulomb 2 26 None | 0.3 1.000
N Med dense fine to med SANDS | 17 Mohr-Coulomb 0 32 None | 0.1 1.500
] Very stiff SILTS 18 Mohr-Coulomb 5 28 None | 0.3
g — 2.000
o ] Med dense Gravelly fine to coarse SANDS 17 Mohr-Coulomb 0 32 None | 0.1
S L 2.500
| Loose Silty fine SANDS 16 Mohr-Coulomb 0 28 None | 0.2
a Soft to firm Clayey SILTS 16 Mohr-Coulomb 0 26 None | 0.3 3.000
] Med dense fine SANDS ] 17 Mohr-Coulomb 0 32 None | 0.1 3.500
0| Dense to very dense coarse SANDS ] 18 Mohr-Coulomb 0 36 None | 0.1 4.000
] PEAT 14 Mohr-Coulomb 2 18 None | 0.3 4.500
H Very dense Silty fine SANDS ] 18 Mohr-Coulomb 0 36 None | 0.2 5.000
] 5.500
o |
] 6.000+
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| safety Factor it Wei i i
: Y 0.000 Material Name Color U?:(:“;v:‘;g)m Strength Type Co(lll:sal)o " (::;) S‘:’;;ec; Ru
— - 0.500 Stopbank Fill 18 Mohr-Coulomb 0 30 None | 0.3
) 1.000 Firm to stiff Organic SILTS 17 Mohr-Coulomb 2 26 None | 0.3
i 1.500 Med dense fine to med SANDS 17 Mohr-Coulomb 0 32 None 0.1
7 2000 Very stiff SILTS 18 Mohr-Coulomb 5 28 None | 0.3
o_| . —
N i Med dense Gravelly fine to coarse SANDS 17 Mohr-Coulomb 0 32 None | 0.1
2.500 T
- Loose Silty fine SANDS 16 Mohr-Coulomb 0 28 None | 0.2
b 3.000 Soft to firm Clayey SILTS 16 Mohr-Coulomb 0 26 None | 0.3
_ 3.500 Med dense fine SANDS ] 17 Mohr-Coulomb 0 32 None 0.1
7 4.000 Dense to very dense coarse SANDS ] 18 Mohr-Coulomb 0 36 None | 0.1
: 4.500 PEAT ] 14 Mohr-Coulomb 2 18 None | 0.3
B 5.000 Very dense Silty fine SANDS 18 Mohr-Coulomb 0 36 None | 0.2
o |
N 5.500
) 6.000+
bl —_—
\ o N
e N N
i Y N A :
] ¥\ \
] ) Y MY v vy i
| Y M \ \ v
| YVY Y 1\ \
o
h T \ \ \ 1 \ \
-10 0 20 30 40 50 60
Project s My
e Rangitaiki River and Floodway,
Edgecumbe
Analysis D pti . o .
nalysis bescription Cross section R3B: Slope stability - left side - lowest factor of safety through stopbank
D B Scale e .
‘ Mw Geoscien‘g)elg g e 1:275 ompany CMW Geosciences Ltd
Date . . File Name .
lsuioemrERpRER BR851 Morton Woodward 28/09/2016, 4:13:08 p.m. ! R3B.slim




| Total

4 Hydraulic Gradient . wc .

i 0.000 Material Name Color | Model | KS (m/s) | K2/K1 (m3/m3) Soil Type

B 1.700 Stopbank Fill Simple | 2e-006 2 0.4 General

1 3.400 Firm to stiff Organic SILTS Simple | 1e-007 1 0.4 silt
S 5.100

_ Med dense fine to med SANDS Simple | 0.0005 1 0.4 Sand

4 6.800 e

E Very stiff SILTS Simple | 1e-007 2 0.4 General

i 8.500 L

N 10.200 Med dense Gravelly fine to coarse SANDS Simple 0.005 1 0.4 Sand

] 11.900 Loose Silty fine SANDS Simple | 2.5e-006 1 0.4 Sand
g; 13.600 Soft to firm Clayey SILTS Simple | 1e-008 2 0.4 Silt

7 15.300 ]

7 Med dense fine SANDS Simple | 5e-005 1 0.4 Sand

7 17.000 e

B 18.700 Dense to very dense coarse SANDS Simple | 0.0001 1 0.4 Sand

4 20.400 PEAT Simple | 5e-008 2 0.4 General
o] Very dense Silty fine SANDS Simple | 5e-007 1 0.4 Sand
= 2.005 —

] q 2.550

i 16.150 7.650
o
e
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i . Unit Weight Cohesion [ Phi | Water Safet Factor
i Material Name Color (kN/m3) Strength Type (kpa) (deg) | surface Ru y 0.000
| Stopbank Fill 18 Mohr-Coulomb 0 30 None | 0.3 -
B 0.500
0| Firm to stiff SILTS (FILL) 17 Mohr-Coulomb 2 26 None | 0.3
- ] 1.000
] Med dense fine to med SANDS 17 Mohr-Coulomb 0 32 None | 0.1 °
- Med dense Gravelly coarse SANDS 17 Mohr-Coulomb 0 32 None | 0.1 1.500
_ Very stiff to hard SILTS 18 Mohr-Coulomb 5 28 | None |03 2.000
: Med dense Silty SANDS 17 Mohr-Coulomb 0 32 None | 0.2 2.500
: Soft Clayey SILTS 16 Mohr-Coulomb 0 26 None | 0.3 3.000
o
~ | L SANDS 16 Mohr-Coulomb 0 28 N 0.1
] oose coarse ohr-Coulom one 3.500
B Soft SILTS 16 Mohr-Coulomb 0 24 None | 0.3 4.000
: Firm Clayey SILTS 17 Mohr-Coulomb 2 27 None | 0.3
h 4.500
B Silts/Sands 16 Mohr-Coulomb 0 24 None 0.2
] Dense fine SANDS 18 Mohr-Coulomb 0 36 None | 0.1 5.000
| Dense coarse SANDS 18 Mohr-Coulomb 0 36 None | 0.1 5.500
o] £
N Med dense coarse SANDS 17 Mohr-Coulomb 0 32 None | 0.1 6.000+
: PEAT 14 Mohr-Coulomb 2 28 None | 0.3
o—|
w_|
v
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1 Safety Factor
7 0.000 . Unit Weight Cohesion | Phi Water
| 0 500 Material Name Color (kN/m3) Strength Type (kPa) (deg) | surface Ru
) Stopbank Fill 18 Mohr-Coulomb 0 30 None |0.3
7 1.000 —
B Firm to stiff SILTS (FILL) 17 Mohr-Coulomb 2 26 None |0.3
1.500 ]
7 Med dense fine to med SANDS 17 Mohr-Coulomb 0 32 None |0.1
& 2.000 —
i . Med dense Gravelly coarse SANDS 17 Mohr-Coulomb 0 32 None |0.1
R 2.500 Very stiff to hard SILTS 18 Mohr-Coulomb 5 28 | None |03
) 3.000 Med dense Silty SANDS ] 17 Mohr-Coulomb 0 32 None 0.2
— 3.500 Soft Clayey SILTS | 16 Mohr-Coulomb 0 26 None |0.3
7 4.000 Loose coarse SANDS ] 16 Mohr-Coulomb 0 28 None |0.1
: 4.500 Soft SILTS | 16 Mohr-Coulomb 0 24 None |0.3
Bl Firm Clayey SILTS ] 17 Mohr-Coulomb 2 27 None |0.3
o_| 5.000 L
A Silts/Sands 16 Mohr-Coulomb 0 24 None |0.2
7 5.500 T
i Dense fine SANDS 18 Mohr-Coulomb 0 36 None |0.1
7 6.000+ Dense coarse SANDS . 18 Mohr-Coulomb 0 36 None |0.1
; Med dense coarse SANDS [ 17 Mohr-Coulomb 0 32 None |0.1
*»{ PEAT 14 Mohr-Coulomb 2 28 None 0.3
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Safet y Factor Material Name Color | Model | KS(m/s) | K2/K1 K1 Angle s R Soil Type
0.000 (deg) | (m3/m3) | (m3/m3)
o_ | Stopbank Fill Simple | 2e-006 2 0 0.4 0 General
® 0.500 =
] Firm to stiff SILTS (FILL) Simple | 1e-007 2 0 0.4 0 Silt
7 1.000 T
i Med dense fine to med SANDS Simple | 5e-005 1 0 0.4 0 Sand
4 1.500 )
Med dense Gravelly coarse SANDS Simple | 0.00025 1 0 0.4 0 Sand
i 2.000 Very stiff to hard SILTS Simple | 1e-007 2 0 0.4 0 Silt
7 2.500 Med dense Silty SANDS Simple | 2.5¢-006 | 1 0 0.4 0 sand
- 3.000 Soft Clayey SILTS Simple | 1e-008 2 0 0.4 0 Silt
o | —
N 3.500 Loose coarse SANDS Simple | 0.0005 1 0 0.4 0 Sand
- Soft SILTS Simple | 1e-007 2 0 0.4 0 Silt
4.000 L P
Firm Clayey SILTS Simple | 1e-008 2 0 0.4 0 Silt
b 4.500 —
— Silts/Sands Simple | 2.5e-006 2 0 0.4 0 General
4 5.000 —
Dense fine SANDS Simple | 1e-005 1 0 0.4 0 Sand
5.500 ]
b Dense coarse SANDS Simple | 0.0001 1 0 0.4 0 Sand
o | 6.000+ Med dense coarse SANDS Simple [ 0.0005 1 0 0.4 0 Sand
et
b PEAT Simple | 5e-008 2 0 0.4 0 General
[«
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. Unit Weight Cohesion | Phi Water
Material Name Color (kN/m3) Strength Type (kPa) (deg) | surface Ru Safe ty OFa(;:S’_(()) r
Stopbank Fill 18 Mohr-Coulomb 0 30 None | 0.3 :
Firm to stiff SILTS (FILL) ] 17 Mohr-Coulomb 2 26 None | 0.3 0.500
Med dense fine to med SANDS 17 Mohr-Coulomb 0 32 None [ 0.1 1.000
8* Med dense Gravelly coarse SANDS ] 17 Mohr-Coulomb 0 32 None | 0.1 1.500
Very stiff to hard SILTS ] 18 Mohr-Coulomb 5 28 None | 0.3 2.000
Med dense Silty SANDS 17 Mohr-Coulomb 0 32 None | 0.2 2.500
Soft Clayey SILTS 16 Mohr-Coulomb 0 26 None | 0.3
— 3.000
Loose coarse SANDS 16 Mohr-Coulomb 0 28 None [ 0.1
© — 3.500
~— | Soft SILTS 16 Mohr-Coulomb 0 24 None [ 0.3
: — 4.000
Firm Clayey SILTS 17 Mohr-Coulomb 2 27 None | 0.3
Silts/Sands L] 16 Mohr-Coulomb 0 24 None 0.2 4.500
Dense fine SANDS ] 18 Mohr-Coulomb 0 36 None [ 0.1 5.000
Dense coarse SANDS ] 18 Mohr-Coulomb 0 36 None | 0.1 5.500
o —
| Med dense coarse SANDS 17 Mohr-Coulomb 0 32 None [ 0.1 6.000+
PEAT ] 14 Mohr-Coulomb 2 28 None [ 0.3
™~
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w | safety Factor . Unit Weight Cohesion | Phi | Water
] Y 0. 000 Material Name (ﬂr (KN/m3) Strength Type (kPa) (dea) | surface Ru
] - ’ Stopbank Fill 18 Mohr-Coulomb 0 30 None |0.3
] 0.500 Firm to stiff SILTS (FILL) ] 17 Mohr-Coulomb 2 26 None |0.3
i 1.000 Med dense fine to med SANDS 17 Mohr-Coulomb 0 32 None |[0.1
o 1.500 Med dense Gravelly coarse SANDS ] 17 Mohr-Coulomb 0 32 None |0.1
Ni —
i 2.000 Very stiff to hard SILTS 18 Mohr-Coulomb 5 28 None |0.3
] 2.500 Med dense Silty SANDS 17 Mohr-Coulomb 0 32 None |0.2
] 3.000 Soft Clayey SILTS L 16 Mohr-Coulomb 0 26 None |0.3
] Loose coarse SANDS 16 Mohr-Coulomb 0 28 None |0.1
o 3.500 L
= Soft SILTS 16 Mohr-Coulomb 0 24 None |0.3
4 4.000 L
- Firm Clayey SILTS 17 Mohr-Coulomb 2 27 None |0.3
i 4.500 : L
] Silts/Sands 16 Mohr-Coulomb 0 24 None |0.2
i 5.000 Dense fine SANDS 18 Mohr-Coulomb 0 36 None |0.1
9; 5.500 Dense coarse SANDS 18 Mohr-Coulomb 0 36 None |[0.1
1 6.000+ Med dense coarse SANDS ] 17 Mohr-Coulomb 0 32 None [0.1
B PEAT 14 Mohr-Coulomb 2 28 None |[0.3
o]
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8 | EIO tal : : Material Name Color | Model | KS(m/s) | K2/K1 e Soil Type
ydraulic Gradient (m3/m3)
: 0.000 Stopbank Fill ] Simple 2e-006 2 0.4 General
i 0.500 Firm to stiff SILTS (FILL) Simple | 1e-007 2 0.4 Silt
; 1.000 Med dense fine to med SANDS ] Simple 5e-005 1 0.4 Sand
7 1.500 Med dense Gravelly coarse SANDS ] Simple | 0.00025 1 0.4 Sand
: 2.000 Very stiff to hard SILTS Simple | 1e-007 2 0.4 Silt
o 7 2.500 Med dense Silty SANDS L Simple | 2.5e-006 1 0.4 Sand
] 3.000 Soft Clayey SILTS Simple | 1e-008 2 0.4 silt
] 3.500 Loose coarse SANDS ] Simple 0.0005 1 0.4 Sand
: 4.000 Soft SILTS | Simple 1e-007 2 0.4 Silt
i 4.500 Firm Clayey SILTS L Simple 1le-008 2 0.4 Silt
4 5.000 Silts/Sands L Simple | 2.5e-006 2 0.4 General
| 5500 Dense fine SANDS L Simple 1e-005 1 0.4 Sand
‘97 Dense coarse SANDS . Simple 0.0001 1 0.4 Sand
: 6.000 1.358 Med dense coarse SANDS [ Simple 0.0005 1 0.4 Sand
- PEAT Simple 5e-008 2 0.4 General
1 »
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| Total
E Hydraulic Gradient
] 0.000
- 1.700
] 3.400
o_|
s 2.226 Drainage trench - act as a filter 5.100
1 6.800
B 8.500
1 10.200
o] 11.900
1 13.600
15.300
17.000
© 18.700
Material Name Color | Model | KS(m/s) | K2/K1 K:t:::)le (m“:;ﬁﬂ) (mv;I/C:3) Soil Type 20.400
Stopbank Fill ] Simple | 2e-006 2 0 0.4 0 General
Firm to stiff Organic SILTS ] Simple 1le-007 1 0 0.4 0 Silt
@ Med dense fine to med SANDS ] Simple | 0.0005 1 0 0.4 0 Sand
Very stiff SILTS ] Simple 1le-007 2 0 0.4 0 General
Med dense Gravelly fine to coarse SANDS ] Simple 0.005 1 0 0.4 0 Sand
Loose Silty fine SANDS ] Simple | 2.5e-006 1 0 0.4 0 Sand
‘9 Soft to firm Clayey SILTS ] Simple 1le-008 2 0 0.4 0 Silt
Med dense fine SANDS ] Simple | 5e-005 1 0 0.4 0 Sand
Dense to very dense coarse SANDS ] Simple | 0.0001 1 0 0.4 0 Sand
PEAT ] Simple | 5e-008 2 0 0.4 0 General
o Very dense Silty fine SANDS ] Simple | 5e-007 1 0 0.4 0 Sand
! Filter drain ] Simple 0.005 1 0 0.4 0 General
5 10 15 20 25 30 35 40 45 50 55 60
Project .
e Rangitaiki River and Floodway,
Edgecumbe
Analysis De ptic . .
‘ naysis Bescrpion Cross Section R3B: Effect of drainage trench
D B Scale [ .
‘ Mw Geoscien(E:Z’eLg rawn By OMG e 1:225 empany CMW Geosciences Ltd
Date . . File Name f
supenvrEbep 8085 Morton Woodward 28/09/2016, 4:13:08 p.m. R3B_trench.slim




1 Total
B Hydraulic Gradient
] 0.000
] Reworked (excavate and replace) clay core b-900
o 3.800
] 5.700
B 7.600
1 3.144 9.500
] 11.400
10— 13.300
1 > 15.200
] 17.100
] 5.000 19.000
o] 20.900
] Material Name Color | Model | KS(m/s) | K2/K1 (m‘;;ﬁﬂ) Soil Type 22.800
] Stopbank Fill ] Simple | 2e-006 2 0.4 General
o Firm to stiff Organic SILTS Simple 1le-007 1 0.4 Silt
1 Med dense fine to med SANDS Simple | 0.0005 1 0.4 Sand
"‘?; Very stiff SILTS | Simple le-007 2 0.4 General
1 Med dense Gravelly fine to coarse SANDS ] Simple 0.005 1 0.4 Sand
B Loose Silty fine SANDS ] Simple | 2.5e-006 1 0.4 Sand
] Soft to firm Clayey SILTS ] Simple 1le-008 2 0.4 Silt
] Med dense fine SANDS ] Simple | 5e-005 1 0.4 Sand
‘e,i Dense to very dense coarse SANDS ] Simple | 0.0001 1 0.4 Sand
] PEAT ] Simple | 5e-008 2 0.4 General
7 Very dense Silty fine SANDS Simple | 5e-007 1 0.4 Sand
] FILL (Clay core) Simple 1le-008 2 0.4 General
© |
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