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9 . JICA Survey Team

Tachibana Annex Building

2-25-14 Kameido Phone: +81-3-3638-2561
Koto-ku, Tokyo 136-0071, Japan Fax: +81-3-3638-2560
TECHNICAL NOTES
ON

PREPARATORY SURVEY ON THE PROJECT
FOR THE DISASTER RESTORATION OF TEOUMA BRIDGE
IN REPUBLIC OF VANUATU

The Preparatory Survey Team (Team) commissioned to undertake the Outline Design, under Japan
International Cooperation Agency (JICA) conducted field surveys and review of existing documents and
held several discussions on the technical aspect with the implementing agency and other relevant

agencies in relation to “The Project for the Disaster Restoration of Teouma Bridge in Republic of

Vanuatu™.

This note is signed between The Team and Ministry of Infrastructure and Public Utilities (MIPU) to

share mutual understandings and agreement as mentioned in Appendix-1.
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Appendix -1

1. Project Background

Most of the residents of Efate island where the capital locates are living along the ring road. And
the ring road is playing an important role of the inland transportation. Teouma bridge has been
constructed on the Teouma river which is the biggest in the island. It is located at the entrance to

the capital from an eastern part of island.

The bridge was completely destroyed by the ecarthquake whose magnitude was M7.2 and
earthquake center was on the western ocean of the Efate island. To response to that, the bridge was
reconstructed by the Japan’s Grant Aid Program “THE PROJECT FOR REHABILITATION OF
BRIDGES ON THE RING ROAD IN THE EFATE ISLAND IN THE REPUBLIC OF VANUATU”
in 2003. However, the reconstructed Teouma bridge had been blocked for six days due to the
damage of the approach road on right bank by Cyclone Pam in 2015. The damage was caused by
the changing of river channel. The bridge is in the state of emergency restoration and at a risk being
of destroyed and blocked by the flood now.

In this situation, JICA conducted the data collection survey for reconstruction of Teouma bridge to
confirm the causes and measures of the bridge. 1. Stabilization of the river channel 2. Increase of
the discharge capacity by extension of the bridge and 3. Overflow approach road have been
proposed. And, the government of Vanuatu has requested the full-scale rehabilitation work for

Teouma bridge to the government of Japan.
2. General Items
2.1 Interim Report

e MIPU has basically agreed regarding the contents of the Interim Report (IT/R) submitted
by the Team on May 04, 2018.

2.2 Project Scope
Project Scope which was proposed in the interim report has been confirmed by MIPU as follows.

I. Bridge : Plate Girder Type, 2 spans, Road width 8m (Carriage way:3.0m X 2 +
Shoulder:1.0m X2)

II. Riverbank Protection: Reinforced Concrete Crib Type, 250m upstream, 110m

downstream
III. Approach Road: Embankment approx. L=600m, Pipe Culvert ¢ 1.5<6nos or equivalent
2.3 Consistency with Future Plan

MIPU clarified that currently there are no plans/projects for rehabilitation of Teouma bridge.
Therefore, any development plan to be implemented after this project that is anticipated to affect

this project will make its plan consistent with the scope of this project.
2.4 Utilization of Existing Bridge

Existing Pony Truss bridge shall not be utilized for the project for the disaster restoration of
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Teouma bridge due to the insufficient width to comply with the requirement of Vanuatu Resilient
Road Manual.

2.5 Provision of Temporary Bridge

The Team confirmed that MIPU does not have any temporary bridges in its possession that could

be used on detours during the construction period.
2.6 Removal/Demolition of Existing Bridges

Since the reconstructed bridge is aligned along the present alignment, the Project will include
removal of existing bridges and installation/removal of temporary detour roads.

2.7 Design Obstacles

The following facilities/objects are likely to be affected for the implementation. These facilities
shall be appropriately relocated by the MIPU if these are really affected in the design.

No. | Potential Obstacles Pictures
1 |Overhead Power Line

2 |Fences
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3. Technical Items

3.1 Road Category and Road Standard

e The road classification of the road around Teouma bridge in accordance with the Vanuatu
Resilient Roads Manual -June 2014- (VRRM) is Arterial roads.

e The traffic class at Teouma bridge in accordance with VRRM is T4.

Table 1 Traffic Class

Traffic Classes Vellicl:' I;f(f:; tvndi Design Parameter
T4 >500 2 lanes
T3 200 - 500 2 lanes
12 50 -200 2 lanes
T1 <50 1 lane

3.2 Applicable Standards

The following Vanuatu Resilient Roads Manual and/or International Standards such as Austroads,
Australian Manual, and Japanese Standards would be applied for planning and design of

bridge/roads, structures and road ancillaries.
1) Vanuatu Resilient Roads Manual -JUNE 2014- (VRRM)
2) Austroads (2009)
3) Australian Standards
4) Specifications for Highway Bridges (Japan Road Association) / Japanese Standard
5) Other reference documents and standards

3.3 Design Speed

Design speed in accordance with the Vanuatu Resilient Roads Manual is 60km/h as per the table

AP5-4

below.
Table-2 Design Speed
Traffic Classes T4 T3 22 T1
Rolling 40 km/h 30 km /h 30km/h 10km/h
Flat 60 km /h 40 km /h 40 km /h 30 km /h
)
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3.4 Hydrological Designing Parameters

Element Criteria Source / Comments
ARI  (Average  Recurrence | 100 years
Interval)
Free board 50cm
HWL 8.4m
3.5 Road Alignment
Element Criteria Source / Comments

Horizontal Alignment

To follow the existing alignment

Longitudinal Alignment To be adjusted according to the
new elevation of the bridge

Bridge To be constructed on the existing
alignment

Detour road / bridge To be constructed downstream of

the existing bridge

3.6 Geometric Condition and Others
Element Criteria Source / Comments
Stopping sight distance | 85 m Adopted highest value of:
Section 9.2.1 (c), VRRM
Minimum Curve Radius | 100m Section 9.2.1 (c), VRRM
Cross Section 2 x 3.0 m wide traffic lanes with 2 x | VRRM Appendix B,
1.0 m wide shoulders on both sides | Section 9.2.1 (a)
Pavement Surfacing Sprayed bituminous seal Road: VRRM
Pavement Layers Minimum 250 mm thick base Section 9.2.2 (a), VRRM

course over minimum 5% CBR
subgrade

Subject to traffic loading
design
during detailed design

Road Side Drains

Trapezoidal shape with maximum
2H:1V side slopes

Section 9.2.3, VRRM

to all new pavement surfacing
Edge lines to bridges and where
required to delineate footways

Slope of proposed 1:1.5 ~ 1:2.0 Section 9.2.3, VRRM

embankment

Guard Rail More than 3m embankment JIS (Japanese Industrial
Standards)

Line Marking Double white lines (BB) applied AS1742.2

A-4
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3.7 Bridge Type and Width

The type of the bridge shall be plate girder type due to the easy maintenance. The typical cross
section is shown in Figure-1. Mount up footpath shall not be provided for uniformity of the

approach road.
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3.8 Bridge Design Condition

Element Criteria Source/Comment

Applied SPECIFICATION FOR

Specification HIGHWAY BRIDGRES

MARCH 2012
Issued by JAPAN ROAD
ASSOCIATION
Design T20 Truck load, A-Live Load | Equivalent to T44 truck load and
specified in SPECIFICATION | L44 lane load
FOR HIGHWAY BRIDGRES
Seismic Condition SPECIFICATION FOR
HIGHWAY BRIDGRES
MARCH 2012

Cross section 6.5m for carriage way (2X3m | Following VRRM

lane, 2 X 1.00m shoulders)

Free Board 0.5m In compliance with Australian
Standard and Consistent with ADB
project

3.9 Basic Condition of Riverbank Protection

Element Description

Design  horizontal | The horizontal scoured alignment shall be improved.

alignment 250m upstream, 110m downstream shall be improved.

Design longitudinal | 1:1800 (vertical : horizontal)

alignment

Design Cross Section | Width at design flood level (8.4m) : 50m

|\
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Design slope gradient : 1:1.5
Berm: 1.5m
Maintenance road : 4m

Scoring depth 2m below the improved river bed

Right Bank Bank protection shall be provided for the stabilization of the river.
Elevation of the riverbank is the same as existing ground.

Left Bank Elevation of the riverbank shall be EL 5.0m.

3.10 Riverbank Protection

Type : Reinforced Concrete Crib

Description : Concrete Crib (30cm) filled with concrete or concrete with cobble stone
(grouted riprap) (20cm)

Temporary Yard

Temporary Yards shall be provided by MIPU side during the construction period. The Team
confirmed that there should be one location, around 2km east side of Fletcher compound as shown
in the Figure-1 in Attachment-1, approximately 10,000m2, for establishing offices (consultant
office and contractor’s office), batching plant and other material stocks.

Seil Disposal Yard

The Team confirmed that there should be two locations, one is Etas rubbish dump for the unsuitable
materials such as soil coming out from the clearing and grubbing, and river bed excavation, another
is the temporary yard mentioned in the former chapter the suitable material coming out from the
river bed excavation and the removal of the detour road, etc. as shown in the Figure-1 and 2 in
Attachment-1.

Stock yard for the dismantled steel members of the existing Teouma bridge

Stock yard for the dismantled steel member of the existing Teouma bridge shall be provided by
MIPU side prior to the commencement of the project. The Team confirmed that there should be
PWD sheaf division as shown in Figure-3 in Attachment-1. How to reuse of existing Teouma bridge
will be studied by MIPU.

Detour road during construction

The plan for the detour road during construction as of May 2018 is shown in Figure-4 in
Attachment-1. This plan might be revised according to the results of the survey.

&
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Attachment 1: Temporary Yard

Temporary Yard /
Disposal Yard for Suitable materials

*

Soil Disposal for
unsuitable materials

Teouma Bridge

‘2 ooy

Figure-2 Temporary Yard / Soil Disposal Yard for suitable materials

s
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Stock yard for the dismantled steel member of the ex

gL ‘
isting Teouma br

Figure-4 Plan for detour road during construction (Blue line)
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FOR THE DISASTER RECONSTRUCTION OF
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Proposed Monitoring Form

Environmental Management Plan

Proposed monitoring forms, based on Table 1.3-19 Environmental Management and Monitoring
Plan (EMMP), are shown below.

1. Response/Actions to Comments and Guidance from Government Authorities and the

Public

Monitoring Item

Monitoring Results during Report Period

Number and contents of formal
comments made by the public

Number and contents of responses from
Government agencies

2. Pollution

1) Air Quality
. Situations of Dust .
Item Unit Based on the observation Measurement Point Frequency
1. good
Dust - 2. Acceptable level Construction site Daily
3. bad

2) Surface Water Quality

. Standards .
n Down- Main Up- Country Referred National
iz — stream point stream | Standards c e Standards GG
ontract
pH - 6.5-9.5 NF T 90-008
Temperature degree - <3
Turbidity NTU ) <2 .sta?ndards for tap water
in japan
DO rivers categorized as AA, weekly
which water can be used as
mg/! . =75 drinking water with simple
filtering method in Japan
Oil & grease Yes/No - observed
Result of the baseline survey and standards
Analysis Sample 1 Sample 2 Sample 3 Unit Standard
pH 8.03 8.01 8.27 >6.5 & < 9.5 (NF T 90-008)
Turbidity 2.74 1.98 0.5 NTU (=2 standards for tap water in japan)
Conductivity 455 462 457 uS/cm
Source: Baseline survey (JICA study)
3) Noise and Vibrations
Measured Measured Count Standards Referred
Item Unit Value Value Stan dall:zs for Internationa Measurement Point Frequency
(mean) (Max) Contract 1 Standards
Noise 70 Construction site/edge
dB(A) of the construction Monthly
LAeq (Japan)
area (near houses)
75 Construction site/edge
Vibrations | dB(A) of the construction Monthly
(Japan)
area (near houses)

Ambient noise standards in Japan

No Area Time During Day (hours) | Limits, dB(a)

1. Commercial/Industrial Noise 6:00 — 22:00 70 dB or less

2. Neighborhood Noise 6:00 — 22:00 55 dB or less
Result of the baseline survey

No Area Time During Day (hours) Limits, dB(a)

1.

2.

AP7-1




4) Waste (Construction waste)

Date:

ltem: Waste Management

Mark: “v/” if management is done as required

Kind of

Location
waste

Volume
of waste
(m3)

Final

disposal or

reuse

Stored at
designated
place

Waste
separation

Remark

5) Mitigation measures
Date:

Mark: “¢” if mitigation measure is done

No item

Site

Monitoring

Mitigation measure is
done or not

Conditions of facilities

Remarks

1 Check the
vehicles (dust control)

conditions  of

2 Watering (dust control)

sheet (dust control)

Covering truck load with a

4 Using oil pan
pollution prevention)

(water/soil

5 Temporary cofferdam

6 Sedimentation pond/drainage

3. Natural Environment

1) Biota and ecosystems

Item

Monitoring Results during Report

Period

Measures to be Taken

Frequency

Clearance activities
(visual inspection)

Weekly

Management of top
soil (visual inspection)

Weekly

2) Hydrological Situation

Item

Monitoring Results during Report

Period

Measures to be Taken

Frequency

Impact of construction | Soil erosion
work on steep slope

(visual inspection)

Weekly
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1 Introduction

1.1 General

Tonkin and Taylor International (T+Tl) was engaged by CTI Engineering International Co., Ltd. (CTI) to
undertake geotechnical investigations to support The Project for the Preparatory Survey for Disaster
Restoration of Teouma Bridge on Efate Ring Road, Port Vila, Vanuatu. The investigations have been
carried out in accordance with the ‘Technical Specifications® provided to T+Tl by CTI. The
geotechnical assessment was undertaken in accordance with our proposal dated 24 May 20182

Geotechnical investigations were completed at Teouma Bridge, Efate Ring Road, located east of Port
Vila, on the island of Efate, Vanuatu to support the proposed construction of a new bridge to replace
the existing Teouma Bridge and associated river rehabilitation works.

The scope of work for the geotechnical investigations included:

. A site walkover by an engineering geologist from T+Tl;

. Four machine boreholes to a maximum depth specified by CTI (19.95 — 45.45 m below ground
level (bgl)) with Standard Penetration Testing (SPT) at regular intervals;

. Five California Bearing Ratio (CBR) tests

. Laboratory testing on selected samples;

. Preparation of this report outlining the geology, site subsurface conditions and presenting
geotechnical information.

This report summarises the results of the soils investigations carried out at the sites and laboratory
test results.

1 CTI Engineering International Co., Ltd. (1 May 2018), Contract Agreement for Geo-Technical Survey for The Preparatory
Survey for The Disaster Restoration of Teouma Bridge in Republic of Vanuatu

2Tonkin and Taylor International Ltd. (27 March 2018), The Project for the Preparatory Survey for Reconstruction of
Teouma Bridge on Efate Ring Road. Proposal for Consultancy Services.

Tonkin & Taylor International Ltd August 2018
Geotechnical Investigation to Support the Project for the Preparatory Survey for the Disaster Restoration of Job No: 1004626
Teouma Bridge on Efate Ring Road - First Phase of Geotechnical Investigations
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2 Project and Site Description

The Republic of Vanuatu is an archipelago of approximately 80 islands, stretching over a distance of
approximately 1,300 km in the South Pacific Ocean. The national capital of Vanuatu is Port Vila,
which is located on the island of Efate.

We understand that CTI propose to design a bridge to replace the Teouma Bridge that crosses the
Teouma River and which was damaged during Cyclone Pam.

Geotechnical investigations were completed at sites on and adjoining Efate Ring Road near the
Teouma Bridge.

The drill sites are situated on the banks of the Teouma River southwest and northeast of Teouma
Bridge, which is located within a narrow alluvial valley, near the base of a coral bedrock escarpment
approximately 7 km feast of Port Vila (shown in Figure 2.1). The sites comprise vegetated and open,
gently to moderately sloping land.

Figure 2.1: Aerial photograph of the geotechnical investigation sites, Efate Ring Road, east of Port Vila,
Vanuatu.
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3 Summary of the Soils investigations

3.1 Geotechnical investigation equipment

The geotechnical investigations were undertaken by means of machine drilled boreholes (BH).
California Bearing Ratio (CBR) excavations were completed manually by T+TI and Spycon Quarry
staff.

The machine drilled boreholes were undertaken by Vanuatu Drilling Ltd. under the supervision of
T+Tl. The machine drilled (rotary cored) boreholes were performed using a trailer mounted rig using
HQTT (HQ Triple Tube) wireline techniques with Standard Penetration Testing (SPT) performed at
regular intervals using an unlined Raymond-type split-spoon sampler. A photo of the machine drilling
equipment used is shown in Figure 3.1 below.

Figure 3.1: Photo of the Vanuatu Drilling Ltd drill rig used during the investigations.

3.2 General

The soils investigations were carried out in May and June 2018 and the scope of work was
completed in accordance with the “Contract of The Soil Survey Work” — presented in Appendix A
with exceptions noted below. Machine drilled boreholes were terminated at either the depth
specified by CTI, or to the maximum sampling depth attainable by the drilling rig; SPTs were
completed at 1.5 m centres starting at 1. 5 m or 3.0 m bgl (depending on the ability to advance the
sampler through the near surface materials) to either the competed depth of the borehole or to the
maximum depth attainable by the drilling rig as configured. Bedrock was not encountered in any of
the boreholes.

The following tasks were completed for the soils investigation at the Teouma Bridge sites:

. Borehole drilling

— 4 No. machine drilled boreholes (BH-1 — BH-4) to between 19.95 m and 45.45 m bgl,
with SPTs conducted at 1.5 m intervals to a maximum depth of 45.45 m bgl.

Tonkin & Taylor International Ltd August 2018
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- BH-2 was sampled to 37.5 m bgl (maximum depth possible); SPTs were completed from
1.5 m bgl to 31.95 m (maximum depth possible).

- BH-4 was drilled and sampled to the depth specified by CTI (19.95 m bgl); SPTs were
completed from 3.0 m to 19.95 m.

° CBR testing

- 7 No. samples were collected for CBR testing from locations adjoining Efate Ring Road
and within Spycon Quarry as specified by CTI.

A geotechnical investigation site plan is presented in Appendix B, machine borehole logs presented
in Appendix C, and laboratory test results presented in Appendix D.

3.3 Machine Borehole Investigations

The machine borehole investigations at the Teouma Bridge site were undertaken over two
mobilisations, between 27 May — 1 June 2018 and 25 — 30 June 2018. The second mobilisation was
required to complete drilling and sampling of BH-1, BH-2, and BH-3 to the depths specified by CTI.
The subsurface soils were described in accordance with NZ Geotechnical Society guidelines. SPT’s
were conducted in the boreholes within the primarily alluvial deposits encountered. A summary of
borehole details is presented in Table 3.1.

Table 3.1 — Machine drilled borehole summary

Location (Lat/Long)
BHID Depth (m)
Latitude (degrees) Longitude (degrees)
BH-1 -17.76678 -168.38239 45.45
BH-2 -17.76670 -168.38258 37.5
BH-3 -17.76645 -168.38284 45.45
BH-4 -17.76600 -168.38226 20.0

34 California Bearing Ratio Testing

Seven soil samples were collected for CBR testing from locations selected by CTl on Efate Ring Road
(no. 3) and in the Spycon Quarry (no 4), located 1.8 km east of the Teouma Bridge.

Table 3.2 - CBR Test summary

Location (Lat/Long)

CBRID
Latitude (deg) Longitude (deg)
CBR-1 (Efate Ring Road) -17.766350 -168.380840
CBR-2 (Efate Ring Road) -17.766476 -168.383056
CBR-3 (Efate Ring Road) -17.766445 -168.384391
CBR-4 (Spycon Quarry) -17.770822 -168.399190
CBR-5 (Spycon Quarry) -17.77058 -168.399085
CBR-6 (Spycon Quarry) Not obtained Not obtained
CBR-7 (Spycon Quarry) Not obtained Not obtained
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4 Subsurface Conditions

4.1 Geological Setting

Efate is part of a chain of islands where lagoonal and reefal limestones have been deposited on and
around submerged and subareal volcanic basement rock.

Published geological information® and previous investigations conducted in the vicinity suggest that
the surface geology at the location of the site consists of Quaternary limestone and recent
(Holocene) alluvium.

The Holocene alluvial deposits are found within a narrow (approximately 1.5 km wide), roughly
north-south trending valley and is generally a mixture of fine sands (some pumiceous), silts, and
reworked terrestrial volcanic ash.

The site is located at the base of a coral limestone escarpment to the east. The location of the sites
(Teouma Bridge) in context of the regional geology is presented in Figure 4.1 below.

I
- basaltic lavas 168°30'E N
d bl i
and breccias . . 1
pumiceous —_—
sediments scale in km

-, | massive pumice
breccia

17°30'S -

===

modern
alluvium
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Quaternary
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terraces

Lelep&

Retoka

Location of Teouma Bridge

Figure 4.1: Geological map of Efate, Vanuatu (Reproduced from Ash et al. 1978)

4.2 General

The ground conditions at the Teouma Bridge site were generally consistent with the geological map.
The subsurface conditions encountered can be generalised into the following geological units:

- Disturbed colluvium/fill;

3 Ash, et al., (1978). Geology of Efate and Offshore Islands. New Hebrides Condominium Geological Survey Regional Report
Series.
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- Alluvial silts and sands

Bedrock was not encountered during the investigations and, due to the proximity of the site to a
steep fault escarpment, may be significantly deeper than the depth of the investigations undertaken
by T+TIl. A summary of the geological units is provided in Sections 4.3-4.5.

4.3

Colluvium

Disturbed colluvium was encountered in all investigations across the site, extending to depths of
between 0.2 m to approximately 1.5 m bgl. The colluvium material typically comprised fine sand and
silt with coral limestone gravel and cobbles.

4.4

Alluvial silts and sands

Colluvium transitions into fine to medium sands and silts of undetermined depth. All boreholes
were terminated within the alluvial sands and silts (maximum depth 45.45 m bgl).

4.5

4.5.1 BH-1

Summary of ground and ground water conditions at Teouma Bridge

The subsurface conditions for BH-1, located southwest of Teouma Bridge, are summarised in Table
4.1 below. Soils were sampled to 45.45 m below existing ground level and SPTs were completed to
45.45 m bgl over two visits to the site. No bedrock was encountered. Ground water was
encountered at 4.0 m bgl.

Table 4.1: BH-1- Summary of the ground conditions

Depth (Below Geological Unit | Soil Description Typical SPT
ground level) ‘N’ value
0-1.1m (Core loss . Fine SAND and cobbly angular coral GRAVEL with minor | Not
Colluvium . . ) .
0-0.7m) silt; brownish. Loose, moist. Sand is poorly graded. collected
1.1-1.4m Alluvium SILT with some fine sand; brownish. Soft, low plasticity, | Not
moist, poorly graded. collected
1.4-4.5m (Core Fine SAND and silty sand, trace medium sand; brownish. | 4-6
loss 1.95-2.55m Loose to medium dense, moist to wet. Layer of soft low
and 3.45-3.8m) plasticity silt 2.95-3.0m.
4.5-6.0m (Core Silty SAND and medium to coarse SAND and GRAVEL,; 6
loss 4.5-5.2m, 6- greenish grey. Loose, wet, well graded.
6.2m and 6.45-
6.7m)
6.0-15.5m (Core Fine to medium SAND; greenish grey, trace med-coarse | 7-17
loss 6.45-6.55m) sand; silty from 6.0-7.5m. Medium dense, moist to wet,
poorly graded with occasional silty layers.
15.5-25.5m (Core SILT with trace to some sand; greyish brown, soft to 0-10
loss 20.0-20.6m, firm, dry to moist, poorly graded. Layer of silt with some
21.0-22.35m, and rounded volcanic medium gravel from 23.4-23.9m.
22.95-23.4m
25.5-34.5 Fine SAND with some silt and trace medium rounded 7-29
gravel; greenish grey. Medium dense, moist to wet
uniformly graded. Two thin layers of slightly plastic clay
Tonkin & Taylor International Ltd August 2018
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34.5-40.0m

40.0-45.45m

Alluvium

between 25.65-26.1m. Occasional silty layers, trace shell
material, trace silt nodules.

SAND with some silt and trace rounded medium gravel;
greenish grey. Medium dense/low plasticity, moist to
wet. Silty in bottom 150mm.

1-18

Silty fine SAND with some fine rounded gravel, and trace
shell material.

1-15

4.5.2 BH-2

The subsurface conditions for BH-2, located southwest of Teouma Bridge, are summarised in Table
4.2 below. Soils were sampled to 37.5 m below existing ground level and SPTs were completed to
31.95 m bgl over two visits to the site. The borehole was drilled to 3.0 m bgl before sampling
commenced due to hard/cobbly soils being encountered. Flowing sands were encountered during
the second visit to the site, which prohibited additional soil or SPT sampling below 31.95 m bgl. No
bedrock was encountered. Ground water was encountered at 3.5 m bgl.

Table 4.2: BH-2 — Summary of the ground conditions

Depth (Below Geological Unit | Soil Description Typical SPT
ground level) ‘N’ value
0-3.0m (not . Hard/cobbly soils inferred Not
Colluvium
logged) collected
3.0-4.5m (Core Fine SAND and SILT with trace gravel; greyish brown. 2-9
loss 3.45-4.1m) Loose to medium dense, low plasticity, moist to wet,
well graded
4.5-7.4m (Core Fine to coarse SAND and GRAVEL; greenish grey. Loose, | 5
loss 4.5-5.2m, 6- wet, well graded.
6.2m and 6.45-
6.7m)
7.4-8.4m SILT with some fine sand and minor gravel; low 5
plasticity; poorly graded.
8.4-15.75m (Core Fine to medium SAND; greenish grey; becoming silty at 10-19
loss 13.95-14.1m) 14.0m. Medium dense, moist to wet, poorly graded.
Alluvium
15.75-26.3m (Core SILT with trace to some sand. Dark brown to greyish 0-6
loss 16.95-17.7m, brown, medium dense, damp to wet, poorly graded.
18.45-19.3m,
21.95-22.75m, and
24.45-25.5m)
26.3-30.5 (Core Fine SAND with some silt and trace medium rounded 21-23
loss 30.0-30.5m) gravel; greenish grey. Medium dense, moist to wet
poorly graded. Occasional silty layers, trace shell
material.
30.5-31.95 (Core Silty fine SAND and SILT; greenish grey. Medium 17
loss 31.5-31.7m) dense/low plasticity, moist to wet. Silt is blocky/crumbly
in places. Trace shell material; pocket of uniform fine
sand at 31.8m.
Tonkin & Taylor International Ltd August 2018

Geotechnical Investigation to Support the Project for the Preparatory Survey for the Disaster Restoration of
Teouma Bridge on Efate Ring Road - First Phase of Geotechnical Investigations
CTI Engineering International Co., Ltd.

APg-11

Job No: 1004626




31.95-34.5 (Core
loss 33.0-33.3m)

34.5-36.0m (Core
loss 34.5-34.8m)

36.0-37.5m (Core
loss 36.0-37.2m)

Silty fine-medium SAND; greenish grey. Medium Not
dense/low plasticity, moist to wet. Becomes finer 35.8- collected
36.0m. Some shell material; occasional bedding present.

Uniform medium SAND; greenish grey. Medium dense, Not
moist to wet. Uniform fine sand from 34.8-35.0m collected
Fine SAND and minor silt; greenish grey. Loose, wet. Not
Wood material present. collected

453 BH-3

The subsurface conditions for BH-3, located northeast of Teouma Bridge, are summarised in Table
4.3 below. Soils were sampled to 45.45m bgl and SPTs were conducted to 45.45m bgl over two visits
to the site. Soil recovery was poor between 0 m and 12 m bgl. Flowing sands were encountered
below 12 m bgl during the first visit, which prevented soil and SPT sampling. Soil sampling and SPT
testing were completed to 45.45 m bgl during a second visit to the site. No bedrock was
encountered. Ground water was encountered at 3 m below existing ground level.

Table 4.3: BH-3 - Summary of ground conditions

Depth (Below Geological Unit | Soil Description Typical SPT

ground level) ‘N’ value

0-6.0m (minimal Colluvium + 200 mm thickness of coral GRAVEL with trace brown silt

recovery) Alluvium and sand recovered from 0-1.5m

6.0-10.95m (Core Silty fine-medium SAND and clayey SILT, trace rounded 3-15

loss 6.45-7.0m, coral gravels; organic material. Grey- greenish grey.

7.95-9.2m, 9.45- Loose, soft, low plasticity; moist-wet.

10.2m, and 10.5-

10.65)

10.95-12.0m (Core Layers of fine to medium, uniform SAND and silty sand, 6-17

loss 10.95-11.7m) with some gravel; grey; medium dense.

12.0-14.0m Silty fine to medium SAND, brown-grey with organic 12

Alluvium fragments/pockets

14.0-22.5m Sandy and clayey SILT, occaisional shell/organic 1-8
fragments and organic fragments; brown mottling from
19-22m

22.5-39.45m (core SAND and silty SAND; fine-medium; occasional fine 2-19

loss 25.95-27m gravels and shell/organic/wood fragments

and 31.95-33m)

39.45-41.8m Stiff SILT; brown grey; occasional wood fragments. 23

41.8-45.45 Silty fine-medium SAND; occasional layer of coarse 9-23
sand; occasional fine gravel and shell fragments
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4.5.4 BH-4

The subsurface conditions for BH-4, located north of Teouma Bridge, are summarised in Table 4.4
below. Soils were sampled to 19.95 m bgl and SPTs were completed to 19.95 m bgl. No bedrock was
encountered. Ground water was encountered at 3 m below existing ground level.

Table 4.4: BH-4 - Summary of ground conditions

Geotechnical Investigation to Support the Project for the Preparatory Survey for the Disaster Restoration of
Teouma Bridge on Efate Ring Road - First Phase of Geotechnical Investigations
CTI Engineering International Co., Ltd.
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Depth (Below Geological Unit | Soil Description Typical SPT
ground level) ‘N’ value
0-1.3m (core loss) | Colluvium + Not logged N/A
Alluvium (?)
1.3-3.95m (Core Silty SAND with trace gravel; minor silt layer 2.95m; 1
loss 3.45-3.8m) brownish. Loose to medium dense sand, low plasticity
silt, moist to wet, well graded. Clayey from 1.3-1.5 m;
some gravel from 3.8-3.95
3.95-6.0m (Core Fine to coarse SAND and GRAVEL; brownish to greenish 1
loss 4.95-5.85 and grey. Loose, wet, well graded.
6.45-7.15m)
6.0-6.45m . Fine SAND with minor silt, trace clay. Loose, wet; some 17
Alluvium . .
organic mottling.
6.45-11.0m (Core Soft to firm greenish grey SILT from 7.15-7.35m. Fineto | 7-11
loss 6.45-7.15m) medium SAND to 7.35-11m; greenish grey. Medium
dense, moist to wet, occasional wood/shell material.
11.0-19.95m (Core Soft SILT with trace sand and trace rounded coral gravel. | 1-8
loss 13.95-14.35m, Greenish grey, non-plastic, crumbly, damp to wet,
15.45-15.9m, and uniformly graded; organic material present.
18.45-18.9m) Silty, dark grey, fine SAND layer 16.95-17.25m; slightly
quick.
Tonkin & Taylor International Ltd August 2018
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5 Geotechnical Laboratory Testing Results

Based on instructions from CTI, soil samples were sent for laboratory analysis from each of the
machine drilled boreholes and each of the seven CBR sampling locations on Efate Ring Road (CBR-1,
CBR-2, CBR-3) and within Spycon Quarry (CBR-4, CBR-6, and CBR-7 — base course, and CBR-5 —
embankment fill). Note that CBR-1 to CBR-3 are referred to as “S-1602", “S-1603”, and “S-1604",
and CBR-4 and CBR-5 are referred to as “Sample #1” and “Sample #2”, respectively, in the
laboratory reports; CBR-6 and CBR7 are also referred to as “Sample #1” and “Sample #2” in the
respective laboratory reports (refer Appendix D).

We note that the soils sampled from Efate Ring Road were similar in appearance to those tested at
Spycon Quarry and we consider it to be likely that the base course material for Efate Ring Road was
sourced from the Spycon Quarry. Based on this, Atterberg limits were not tested for samples CBR-1,
CBR-2, CBR-3, because no results for these tests were obtainable from the Spycon Quarry samples
(CBR-4 and CBR-5), which had been collected/tested before the Efate Ring Road samples. Spycon
Quarry samples CBR-6 and CBR-7 were collected by Spycon Quarry staff after the Efate Ring Road
samples.

The results of the:

° Moisture Content tests are presented in Table 5.1;
. Moisture Density Relationship tests are presented in Table 5.2;

. CBR tests and Atterberg Limits are presented in Table 5.3 ;and

. Particle Size Distribution tests are presented in Appendix D.
Table 5.1: Laboratory testing summary —Moisture Content
Sample location Sample Depth (m) Moisture Content (%)

BH-1 0.00 47.2
BH-1 7.95 92.5
BH-1 9.00 49.2
BH-1 15.45 89.0
BH-1 16.50 66.0
BH-1 25.50 51.5
BH-1 24.50 64.5
BH-1 27.45 53.0
BH-1 30.00 64.5
BH-1 34.50 63.0
BH-1 39.00 67.5
BH-1 40.50 71.0
BH-2 3.00 76.0
BH-2 4.95 54.0
BH-2 7.50 72.0
BH-2 9.45 53.5
BH-2 10.95 62.5
BH-2 15.45 85.0
BH-2 19.50 74.5
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BH-2 19.95 82.0
BH-2 28.95 64.5
BH-2 30.00 66.5
BH-2 31.50 68.5
BH-3 6.00 54.0
BH-3 7.50 60.5
BH-3 10.00 39.2
BH-3 12.00 46.4
BH-3 16.50 88.0
BH-3 19.50 34.8
BH-3 21.00 40.4
BH-3 22.50 75.5
BH-3 30.00 69.0
BH-3 36.00 42.2
BH-3 39.00 64.5
BH-3 45.00 58.5
BH-4 1.50 67.0
BH-4 1.95 40.6
BH-4 3.45 76.0
BH-4 4.50 43.2
BH-4 7.50 74.5
BH-4 7.95 81.0
BH-4 12.00 76.0
BH-4 12.50 94.5
BH-4 15.45 93.0
BH-4 16.50 87.0
CBR-1 (Efate Ring Road) Base course 14.3
CBR-2 (Efate Ring Road) Base course 11.7
CBR-3 (Efate Ring Road) Base course 10.4
CBR-4 (Spycon Quarry) Base course 12.4
CBR-5 (Spycon Quarry) Embankment fill 11.7
CBR-6 (Spycon Quarry) Base course 10.9*
CBR-7 (Spycon Quarry) Base course 11.8*

* Field moisture content sourced from CBR test results
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Table 5.2: Laboratory testing summary — Moisture Density Relationship
Sample location Maximum Dry Density (t/m3) Optimum Moisture Content (%)
CBR-1 (Efate Ring Road) 1.78 15.5
CBR-2 (Efate Ring Road) 1.97 11.5
CBR-3 (Efate Ring Road) 2.01 11.0
CBR-4 (Spycon Quarry) 1.93 15.5
CBR-5 (Spycon Quarry) 1.90 15.5
CBR-6 (Spycon Quarry) 1.96 14.0
CBR-7 (Spycon Quarry) 1.90 13.0
Table 5.3: Laboratory testing summary — CBR Test and Atterberg Limits
Sample CBR Value (%) Liquid Limit Plastic Limit Plasticity Index
CBR-1 (Efate Ring Road) 100 Not tested Not tested Not tested
CBR-2 (Efate Ring Road) 110 Not tested Not tested Not tested
CBR-3 (Efate Ring Road) 120 Not tested Not tested Not tested
CBR-4 (Spycon Quarry) 45 Not Obtainable Not Obtainable Non-plastic
CBR-5 (Spycon Quarry) 50 Not Obtainable Not Obtainable Non-plastic
CBR-6 (Spycon Quarry) 60 Not tested Not tested Not tested
CBR-7 (Spycon Quarry) 160 Not tested Not tested Not tested
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6 Applicability

This report has been prepared for the exclusive use of our client CTI Engineering International Co.,
Ltd., with respect to the particular brief given to us and it may not be relied upon in other contexts
or for any other purpose, or by any person other than our client, without our prior written
agreement.
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Geologist Project Director

Report reviewed by:

Nathan Hickman
Geotechnical Consultant
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AMENDMENT of CONTRACT AGREEMENT
FOR
GEO-TECHNICAL SURVEY

FOR

THE PREPARATORY SURVEY
FOR
THE DISASTER RETORATION OF TEOUMA BRIDGE
IN

REPUBLIC OF VANUATU

August 2018

BETWEEN

CTI ENGINEERING INTERNATIONAL Co., LTD
KOKUSAI KOGYO CO., LTD.

AND

Tonkin & Taylor International Ltd.

¥
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This amendment of agreement made and entered into this 31%t of August 2018
by and between

CTI Engineering International Co., LTD having its head office at 2-25-
14 Kameido, Koto-ku, Tokyo 136-0071, JAPAN; hereinafter referred to as
the “First Party”.

- and -
Tonkin & Taylor International Ltd. Having its head office in 105 Carlton

Gore Road Newmarket, Auckland, New Zealand (headquarters),
hereinafter referred to as the “Second Party”

WITNESSETH THAT:

WHEREAS, the First Party is awarded by the Japan International Cooperation
Agency to undertake Preparatory Survey on the Project for the Disaster Restoration of
TEOUMA bridge in Republic of Vanuatu;

AND, the First Party requires a local engineering company, which can conduct
Geo-Technical Survey for the Restoration of Teouma Bridge as specified in the
specifications set forth in Appendix-(B) attached hereto.

AND, the Second Party represents itself to be able to undertake such services and
offered the provision of the services to the First Party;

AND, the First Party has accepted this offer;

NOW, THEREFORE, the First Party and the Second Party, hereinafter referred to
as the Parties, hereby agree as follows:
ARTICLE 1: THE SERVICES

The Second Party shall perform the Services in accordance with the Bill of
Quantity set forth in Appendix-(A) and Technical Specifications set forth in Appendix-(B)
attached hereto.
ARTICLE 2 OBLIGATION OF THE SECOND PARTY

In the conduct of the Services, the Second Party shall cooperate fully with the
First Party and shall always work in the best interests of the First Party and the
Government of the Republic of Vanuatu,

ARTICLE 3 Contract PERIOD

The duration of the Contract Period shall be from 01/May/2018 until
15/November/2018.

ARTICLE4 WORK PERIOD

The duration of work for BoQ Items 2.1 with Documentation and Report shall be
from 01/May/2018 until 15/November/2018.

A
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ARTICLES5 COST OF THE SERVICES

The cost of the Services shall be Ninety Five thousand eight hundred twenty
six US dollars only (US$ 95,826.00) including all taxes, The Second Party shall
submit his final invoice approved by the First Party for the actual work performed by the
Second Party. The amount of such invoice shall be ascertained based on the unit prices
specified in the Bill of Quantities.

ARTICLE6 PAYMENT FOR THE SERVICES
Payment shall be made as follows:
First Payment
The first payment shall be made in the amount of Thirty thousand eight
hundred thirty-two and 80/100 US dollars only (US$ 30,832.80) which Is

30% of the contract amount within fourteen (14) days after the
mobilization of staff and equipment on site, subject to timely submission of

invoice,
Second Payment

The Second payment shall be made in the amount of Fifty-one thousand
three hundred eighty-eight US dollars only (US$ 51,388.00) which is
50% of the contract amount within fourteen (14) days after the
submission of DRAFT report, subject to timely submission of invoice.

Final Payment

The Final payment shall be made in the amount of Thirteen thousand six
hundred five and 20/100 US dollars only (US$ 13,605.20) within fourteen
(14) days after the submission of DRAFT report, subject to timely
submission of invoice,

ARTICLE 7 FORCE MAJEURE

The Second Party shall promptly notify the First Party in writing of the occurrence
of any event of Force Majeure. As used herein, the term “Force Majeure” shall mean
attributable to the causes specified hereunder:

1) Natural causes, such as earthquakes, epidemics and other similar causes
affecting the work, to the extent that would make it impossible or
impracticable,

2) Human causes, such as war, armed invasion, revolution, insurrection,
blockages, riots, civil disturbances, strikes or other analogous or similar
causes, including the occurrence of a national banking moratorium, to
such extent that would make it impossible or impracticable for the Second
Party to carry out, in whole or in part, its obligations under this Agreement.

The Second Party as of the day of the giving such notice, shall be relieved from
liability for the failure to carry out its obligation due to the occurrence of such events of
Force Majeure.

In such event, either party may terminate this Agreement by giving ten (10) days
notice In writing to the other; upon the giving or receipt of such notice of termination,
the Second Party shall take immediate steps to bring the work to a close in a prompt and

orderly manner.
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Upon termination of this Agreement pursuant to the foregoing provisions, the
First Party shall not be liable to make any payment to the Second Party, except for the
works performed or expenditures incurred prior to the date of such termination of its
work and settlement of its obligations incurred by the Second Party as a result of Force

Majeure, which costs and expenses may not have been incurred but for such Force
Majeure,

ARTICLE 8 LIABILITY

(a) The Second Party shall, at his/her own expense, employ the necessary
measures to ensure the security of the work site and the protection of its
employees, sub-contractors and third persons within the work site. The
First Party shall be exempted from or kept free and harmless from any claim
or liability for any accident or injury incurred during the execution of the
work and for any loss or damages to the Second Party's properties and
those of sub-contractors, arising out of any cause whatsoever, including but
not limited to the perils mentioned in Article 8.

(b) The Second Party shall comply with all labor laws such as Minimum Wage
Law, Social Security System, National Health Insurance, Maternity
Contribution and other laws relating to employers and employees, It is
hereby expressly understood and agreed that the First Party shall not be
liable in any manner whatsoever for non-compliance with any requirements
involving employer-employee relationship and other matters relative to
labor laws, and the Second Party hereby renders the First Party free and
harmless from any responsibility whatsoever for non-compliance with any
such requirements and for violation of any laws, rules and regulations.

ARTICLE 9 INSURANCE

The Second Party shall, at his/her own expense, obtain and maintain for the
duration of this contract, the following insurance coverage:

(a) Insurance for any injury or death which may occur to his/her employees,
his/her sub-contractors and third parties, regardless of their status, arising
during the execution of their work for any cause whatsoever, as a direct
consequence of the execution of this work;

(b) Other form of insurance that the Second Party may deem necessary to
protect his interest and that of the First Party in connection with the work.

The Second Party should secure the above-mentioned insurance policies from a
reputable insurance company acceptable to the First Party and shall submit them to the
First Party immediately upon the signing of this contract.

ARTICLE 10: REPRESENTATIVE

Upon conclusion of the Agreement, the Second Party shall assign a representative
satisfactory to the First Party in writing. The representative shall be responsible for
handling all the important matters on behalf of the Second Party.

The engineers appointed by the First Party, whose names shall be notified to the
Second Party, shall have powers to control and supervise the Services.

ARTICLE 11: TERMINATION OF THE SERVICES
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The First Party may terminate the Services of the Second Party under this
Agreement for good and sufficient causes by giving ten (10) days notice in writing to the
Second Party; upon termination of this Agreement, the Second Party shall be entitled to
receive remuneration for services performed under this Agreement up to such
termination.

Should the Second Party fail to comply with its obligations under Article 2 herein,
or with any other requirements under this Agreement, this Agreement shall be
terminated,

Should the work be stopped under order of any court or other public authority
through no fault or act of the Second Party, or if the First Party fails to comply with the
provisions of Article 5 herein, then the Second Party may, on giving notice of such
occurrence, and unless further Agreement is reached, stop work or terminate this
Agreement and recover payment from the First Party for all fees earned to date of
termination, all costs incurred by the Second Party for services performed, all items
procured for the work, and for any or all losses sustained by the reason for the work
stoppage and termination.

ARTICLE 12: LANGUAGE

The English language shall be used in all written communication between the
Parties with respect to this Agreement.

ARTICLE 13: OBTAINING OF GOVERNMENTAL PERMISSION AND APPROVAL

The Second Party shall obtain, for itself, all the necessary permissions and
approvals of the Government and other competent authorities concerned required for the
work, and shall acquire all the rights and privileges for access to and use of the work site
necessary for the execution of the Services.

ARTICLE 14: APPLICABLE LAW

This Agreement shall be deemed to be a contract made under, and shall be
governed solely and construed in accordance with the laws of the Republic of Vanuatu,

ARTICLE 15: PRESERVATION OF PEACE

The Second Party shall take all reasonable precautions for preventing any
unlawful, riotous, or disorder conduct which may be caused by the Second Party’s
employees or may occur among them, and for the preservation of peace and the
protection of persons and property in the work site and in the area adjacent thereto.

ARTICLE 16: INCOME TAX AND OTHER DUTIES

For the purpose of this Agreement, the Second Party shall be liable for its
Corporation Tax, Income Tax, duties, contributions and other taxes or charges which
may be levied both on the Second Party and its local staff according to the laws and
regulations of the Republic of Vanuatu.

ARTICLE 17: ALTERNATION OF THE SERVICES

At any time during execution of the work, the First Party shall have the right to
make any modification in the work to the Second Party. In the event of substantial
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changed, the date of completion of the work may be adjusted by prior agreement by
both parties.

ARTICLE 18: DISPUTES

In the event of any disputes arising between the Parties with respect to the
Agreement and/or the performance of the Services, the Parties shall endeavor to take
prompt steps amicably to settle the same.

ARTICLE 19: REPRESENTATION AND WARRANTIES
The Second Party hereby represents and warrants to the First Party as follows:

(a) The Second Party is a corporation duly organized, validly existing and in good
standing under the laws of the Republic of Vanuatu, and full corporate power
to conduct the business presently being conducted by it and is duly qualified
to transact business with the First Party.

(b) The execution, delivery and performance of this Agreement by the Second
Party have been duly authorized and approved by requisite corporate action
of the Second Party.

(c) The person signing this Agreement is fully authorized to represent the Second
Party. This Agreement when signed, shall be binding on the Second Party.

ARTICLE 20: ASSIGNMENT AND SUBCONTRACTS

The Second Party shall not assign the contract nor sublet any portion of the work
without prior consent of the First Party. Should the Second Party sublet any portion of
the work to any third party after obtaining the consent of the First Party, the Second
Party shall still be responsible for the acts and omissions of his subcontractors and of his
persons. The Second Party shall neither be relieved nor releases from any obligation and
responsibility under this Agreement.

ARTICLE 21: CONFIDENTIALITY

The Second Party shall not, during the term of this Agreement and within the
specified maintenance period after its expiration, disclose any propriety or confidential
information relating to the Services, this Agreement or the First Party’s business or
operations without the prior written consent of the First Party.

ARTICLE 22: OWNERSHIP OF MATERIAL AND COPYRIGHT

Any report or other material, graphic, software or otherwise, prepared by the
Second Party for the First Party or the First Party’s engineer(s) under the Agreement
shall belong to and remain the property of Japan International Cooperation Agency
(JICA). The First Party or the First Party’s engineer(s) may retain a copy of such
documents and software. Copyright of software developed by the Second Party including
copyright of reports and other materials shall be transferred to and retained by JICA.

ARTICLE 23: SAFEGUARD OF PERSONAL PRIVACY

In the light of the importance of safeguarding personal information, any
information that is acquired through the Services will be properly handled. The purpose
of collecting such information will be identified, and any disclosures will be limited to the
cases stipulated below and be accompanied by a notification of names and contact
numbers of parties to whom the information is provided.

The Second Party shall never willfully provide information able to identify
individuals to any third party, with the following two exceptions.
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(1) In cases of legally mandated disclosure requests.

(2) In cases of where the provider of information grants permission for Its
disclosure to a third party.

ARTICLE 24: SAFEGUARDING OF DATA PROVIDED BY THE FIRST PARTY

The Second Party is prohibited to use the information provided by the First party,
either hard copy or digital copy of files, maps, images, photos, worksheets, diagrams, or
any kind of information, for other purpose than the contracted works. The Second Party
Is not allowed to copy, transfer, sell, distribute, make backups, images, print outs, files,
other applications, transfer by e-mail, FTP, or other Internet On Line Services, also to
save this Information in any storage devices (Hard Disks, raids, USB Devices, CDs, DVDs,
other storage media) for purposes different than the one for which the Second Party is
not allowed to disclose this information to any other person, institution, company, media,
other government agencies, ministries and autonomous and decentralized governmental
institutions, municipalities and other entities related to the government or private sector.
The non fulfiliment of this clause, will force to make the correspondent legal and penal
process where corresponds and the company and its legal representative will be fully
responsible legally, penal and administrative as Is settled down In the law.

IN WITNESS WHEREOQF, the Parties hereto have signed this Agreement in their

respective names In duplicate, each party retaining one (1) copy thereof, as of the day
and year first above written,

For and on behalf of For and in behalf of
The First Party The Second Party

_ M;/%’Wdfk,
Yoghihisa/NODA / Mr. Chris FREER
CHief Consultant, JICA Study Team Project Director
CTI Engineering International Co., Tonkin & Taylor International Ltd.
LTD
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Tha Proparatory Survay on the Projuct fur the Disantor Reatoration of Teouma Bridge

Guotnehnlaal Inveutigabivn Work
il of Quantiting

Doscription Unit Qty Unit Prico | Amount
(us$) {us$)
1 Mauilization/Damobilieation LS [ RN 5,000
= Sublotel of 1 5000
Z Geotechnical Invastigalion R
2-1 Boring Survoy
40rdling sail = 20m hole « 1 hole m 20 403,74 oM
tDrilling sait - IDm hola v 3 holas m 1204 40375 51,042
H0pdling racl = Lin/hale x 8 hola 1 ] 50000 0
tGPTat tm interval 2 20000 | haley oaal 13 a0 933
HHPTAL bminteeval ¢ Qb 3 haloy vach ] WG S01E
t3PTat decver than 35m each 14 15200 2126
Sublatasl ol 2-1 68,049
2-2 Laboratory Tosts for Boring Soll
Hail: b zanples (yoe)
tHoisture,/ water aontent noy 45 2715 | DGR
Haaudic Gravily ni 4] fi60¢ ]
trad g/ Siova Analysin nos 23 46G.00 1.000
AUerbary Linits oy 4] 80.60 0
+Consolidation Analysis nos rate ¢nly | 650,00
+UU 3 Stuge Traxial Compresian Tast = N2 Bages Lasting nos 0 350,00 1]
Soil: 21 samnles (Rond)
tHatural Moisture/ watar Gontent nos 0 2178 0
#Spenific Griawly nou V] 0406 0
+0radon Siava Analysln nod 0 4060 1}
tAltorbary Linits nos 0 4000 0
UL Trigxial Compresion Test nog 0 350,00 0
HUnconfined Compression Test for Ruck s L] i60.00 1]
Subtotsl of 2-2- 2008
Sublatel of 2 5017
3 CBR Tonts
3-1 CBR Tautn i
tTast Fitting and Samphea =(Sub- gradald), Embankment(2), Bosn Cours semplas ? 050,00 6.650
sGorepaetion Tusl antniplas 8 100,00 600
tHstural Malsture/ Watar Gontant-1x 14 semplas 5 2110 119
tAltethary, Linnts sistriplas 2 accg 140
tBradinn/ Siava Analysis semplos 2 4000 U]
+0BR Test satplas ? 100,00 100
Bubtatol of 3 200
4 Dacumontation and Roponrt
HDucumuentation and Ropart [ ! 1c0 1500
Sublotal of & 1400
Total Ameynt_in UST_{without IVA_Tax) 90,826
TAX 0.00
| Tola! Anvount in USO (inciude VA Tax) 05,826
Talal Conlrast Perod Required {n calendar days) Days B0
Lindartaken by N2 Latioratary in Aualdand
Dato Aue 3120618
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Appendix-(B)

Technical Specifications
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Appendix B:  Site Plan

o Site plan

- Teouma Bridge site
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Appendix C:  Soils Exploration Logs

° Machine drilled boreholes
- BH-1 - BH-4
° Core photographs

- BH-1 - BH-4
- CBR-1-CBR-3
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HOLE Id: BH-1

Hole Location: Teouma Bridge

BOREHOLE LOG
Tonkin+Taylor

PROJECT: Teouma LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626
CO-ORDINATES: 168.38239 DRILL TYPE: Trailer mounted coring rigr HOLE STARTED: 01/06/2018
wessd -17.76678 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION g b > a_ Additional Obserbvations
z TESTS H Ez E§
% ~ § 72 ég E Sleive F:lcllomn (kza) A e s g
o o E o g0 =18} z
AR sle |3 |88 g8
g § E % i E % §§ E§ - Cone Reflsla:ceLMPaE) T e = s
E Core loss.
Colluvium ]
Deposits 05.]
@ E,. E M L Cobbly GRAVEL, with some silt; brownish.
I

1 Gravel, medium to coarse, angular; cobbles,

Borehole+CPT - 1/08/2018 4:01:04 p.m. - Produced with Core-GS by GeRoc

angular; Gravel+cobbles are coral.

SAND (SP), with minor silt; brownish. Loose;
low plasticity; moist; poorly graded.

S-F SILT, with some sand; brownish. Soft; low
plasticity; moist; poorly graded; sand, fine.

L SAND; brownish. Medium dense; moist;
P sand, fine.
g SAND; brownish. Moist to wet; sand, fine.
8|k N=4
= |n
Core loss.
v|6 ]
I

Silty SAND; brownish. Loose; low plasticity;
sand, fine to medium.

Alluvial Deposits

. 'E SILT, with minor sand. Soft; low plasticity;
3 l. sand, fine.
- 3 Silty SAND; brownish. Loose; low plasticity;
o .
S|% N=6 sand, fine; trace med sand.
Core loss.
L-MD SAND, with some gravel, with trace silt;
@ E greenish grey. Loose to medium dense;
8 8 g w L sand, fine to medium; gravel, fine to medium.
8 SAND & GRAVEL; light brown. Loose; wet;
i sand, fine to medium, gravel, fine to medium,

S rounded, slightly weathered; very thin
clay/silt layers 4.0-4.1 m.

SILT; light brown. Soft; low plasticity; wet.

L Silty SAND; bedded. Loose; low plasticity;
wet; sand, fine.

SAND & GRAVEL; greenish grey. Loose;
wet; well graded; sand, fine to medium,
gravel, fine to medium, rounded.

MRS

100
SPT
P4

COMMENTS

WI AP8-33
45.45m

Scale 1:25 Rev.: A
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Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-1

Hole Location: Teouma Bridge

SHEET: 2 OF 10

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES:  168.38239 DRILL TYPE: Trailer mounted coring rig HOLE STARTED: 01/06/2018
wessd -17.76678 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION g b > o Additional Obserbvations
z TESTS H Ez G§
% ~ § 72 ég E Sleive F:IC[IDDU (ksa) A e s g
o 0 E o 3] o &
Ak fle £ 2|85 23
g § E % i E % §§ E§ B CDHNE Reflsla:ceLMPaE) T 4 s s
w| W L Silty SAND; greenish grey. Loose; low
plasticity; wet; sand, fine; trace medium
sand, 50 mm silty clay layer.
g|b
|z SAND & GRAVEL, with some silt; greenish
grey. Loose; non-plastic; moist to wet; poorly
graded; sand, medium to coarse, gravel, fine
to coarse, rounded; siltier from 5.8-6.0m.
- 5 l. Silty SAND; greenish grey. Loose; low
g plasticity; moist to wet; sand, fine; trace
=y N=10 medium-coarse sand.
- |a
w i
Core loss.
Silty SAND; greenish grey. Soft; low
plasticity; moist to wet; sand, fine; trace
medium-coarse sand.
3|6
I
Alluvial Deposits - - -
2 l. SAND, with some silt; greenish grey. Loose;
g low plasticity; moist; sand, fine to medium.
8|k N=9
= |n
L-MD SAND, with trace silt; greenish grey. Medium
dense; non-plastic; moist; poorly graded;
sand, fine to medium; trace very fine sand,
occasional silty layers.
==
<2
3
3
- 4
8| N=7
= |n
E
o
I
COMMENTS
AP8-34

Hole Depth
45.45m

Scale 1:25

Rev.: A



Borehole+CPT - 1/08/2018 4:01:05 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-1

Hole Location: Teouma Bridge

SHEET: 3 OF 10

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES: 168.38239 DRILL TYPE: Trailer mounted coring rigr HOLE STARTED: 01/06/2018
wessd -17.76678 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, g & Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION, g b > g - Additional Obserbvations
z TESTS H Ez E§
% ~ § 72 ég E SleiVEF:IC“Dmn (ksa)S e s g
o o E o g0 =18} z
Ak fle £ 2|85 23
g § E % ;E: E % §§ Eg Snﬁgﬁ ConNeReflsla:ceLMPaE) P
5 [CONT] SAND, with trace silt; greenish grey.
Medium dense; non-plastic; moist; poorly
° graded; sand, fine to medium; trace very fine
=] sand, occasional silty layers.
8
8
9
8|k N=17
= |n
s |E
=2
5
7
8
8|k N=15
= |n
Alluvial Deposits
=
=12
4
7
- 8
8| N=15
= |n
ol|E
=2
COMMENTS
AP8-35

Hole Depth
45.45m

Scale 1:25

Rev.: A
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Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-1

Hole Location: Teouma Bridge

SHEET: 4 OF 10

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES:  168.38239 DRILL TYPE: Trailer mounted coring rig HOLE STARTED: 01/06/2018
wessd -17.76678 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION g b > a_ Additional Obserbvations
z TESTS H Ez E§
% . § % é% E SleiveF:mllo: (ksa) A e s g
|28 g1 . =zl g8 ]|°
g § E % i é % §§ Eﬁ B CDnNeReflsla:ceLMPaS) T 4 s s
4 l. 5 [CONT] SAND, with trace silt; greenish grey.
; Medium dense; non-plastic; moist; poorly
gk N=14 graded; sand, fine to medium; trace very fine
= |n sand, occasional silty layers.
S-F
SILT, with some sand; greenish grey to dark
brown. Soft to firm; low plasticity; moist to
wet; sand, fine; thin layers of fine sand and
wood material 15.9-16.0.
2|5
T 1% . SILT, with trace sand; dark greyish-brown.
] G Soft to firm; low plasticity; moist to wet; sand,
] = fine to medium; trace organic materils/shells,
:: * occaisional fine bedding,.
<4 ® -
4 =
] x
X ox
B B
4 ] ®
. 6 1 xxxx
o 4
S|y N=10 Jos )
1% =
x
RS
1%
17.04* =
i o
<4 * x
x
1.5
<4 x
4% x
i B
<4 L x
= 1
. . ©o B x
Alluvial Deposits ~ e 17.54% x
4 B
<4 L x
x
1% #
1 x
1s
<4 o
<4 L x
4d =
® %
1 x
0 18.0Hx «
<4 o
: B 1
= ! 1s" %
8| N=1 1° =
—|n = =
4 B
IS
<4 x
4= H
x
185, 4
1 o
1* 5
4 =
4 % H
x
]
N o
1=
4 =
o ': 4= 4
=2 19.04,
1 o
4 % %
N x
4% *
x
e «
o
1=
1 x
4 =
1954 *
1 J* =
- B
ol 4 1% «
3 la N=6 x
- |ln -1
4% =
] B
' <4 * x
x
1 %
COMMENTS
AP8-36

Hole Depth
45.45m

Scale 1:25

Rev.: A
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Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-1

Hole Location: Teouma Bridge

SHEET: 5 OF 10

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES:  168.38239 DRILL TYPE: Trailer mounted coring rig HOLE STARTED: 01/06/2018
wessd -17.76678 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, g & Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION, g b > EA Additional Obserbvations
z TESTS H Ez E§
% . § WZ é% E Sleive F:IC[IDDU (ksa) A e s g
5|8 g f e i | ¢ - 2|
g § E % E E % §§ Eg ERE§§ ConNe Reqslsla:ceiMPag) P
E Core loss.
5 E, 20.5]
I 4
{# | MW [ SF SILT, with trace sand; greyish brown. Soft to
J* = | firm; non-plastic; moist to wet; sand, fine to
1= medium; trace organic materials/shells,
1.5 occaisional wood material.
x
21,005 =
| | 0 el
0 ]
O <4
N N=0 ]
%) ]
I. 1 xxx" SILT, with trace sand. Soft to firm; low
21 5: _— plasticity; moist to wet; sand, fine to medium;
e tarce organic materials/shells, layer of coral
1= medium gravels from 22.75-22.85.
1=
:* xx
4 = xx
: L %
o |E 1* «
=2 22.04% = |
1= |
1=
<4 L x
4% x
1« xx
1 x
1= .0
Alluvial Deposits 0 225{% x|
0 l. 1* «
1 1 xx x|
8|k N=1 1° =
|0 b
1= 4
_ S
M %
23.04
o £ SILT, with some gravel, with trace sand; dark
o
* |z grey to grey, reddish gravels. Soft to firm; low
plasticity; dry to moist; gravel, fine to
medium, rounded, slightly weathered; sand,
fine to medium; Gravels are volcanic.
L Silty SAND; grey . Loose; non-plastic; dry to
4 l. SF moist; sand, fine to medium.
6 SILT; grey . Soft to firm; low plasticity; moist;
o |+ 8 silt, massive; trace wood fragments.
3 la N=14
= |n
E F SILT, with minor sand; gray. Firm; non-
I plastic; dry to moist; sand, fine; massive.

COMMENTS

Hole Depth
45.45m

AP8-37

Scale 1:25

Rev.: A



Borehole+CPT - 1/08/2018 4:01:05 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-1

Hole Location: Teouma Bridge

SHEET: 6 OF 10

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES: 168.38239 DRILL TYPE: Trailer mounted coring rigr HOLE STARTED: 01/06/2018
wessd -17.76678 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, g & Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION, g b > EA Additional Obserbvations
z TESTS H Ez E§
% ~ § 72 ég E Sleive F:IC[IDDU (ksa) A e s g
o 0 E o 3] o &
Ak fle £ 2|85 23
g § E % ;E: E % §§ Eg Snﬁgﬁ ConNe REfIS[a:CELMPES) P
[CONT] SILT, with minor sand; gray. Firm;
non-plastic; dry to moist; sand, fine; massive.
o
3
3 MD Silty SAND, with some clay; dark grey.
8 Medium dense; non-plastic; moist to wet;
13 ! €, plastic; ;
=a I N=21 sand, fine; Slightly plastic clay layers 25.65-
= |n 25.70 and 26.0-26.1 m.
SAND, with trace silt and gravel; greenish
grey. Medium dense; moist; sand, fine;
gravel, medium, rounded; sand is uniformly
graded, trace shell material, occaisional thin
o |E siltier+very fine sand layers, trace silt
=2 nodules.
6
14
15
8|k N=29
= |n
Alluvial Deposits
=
=12
4
4
- 8
8| N=12
= |n
E
o
I

COMMENTS

Hole Depth
45.45m
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HOLE Id: BH-1

Hole Location: Teouma Bridge

BOREHOLE LOG
Tonkin+Taylor

Borehole+CPT - 1/08/2018 4:01:05 p.m. - Produced with Core-GS by GeRoc

PROJECT: Teouma LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626
CO-ORDINATES: 168.38239 DRILL TYPE: Trailer mounted coring rigr HOLE STARTED: 01/06/2018
wessd -17.76678 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, g & Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION, g b > EA Additional Obserbvations
z TESTS H Ez E§
% ~ § 72 ég E Sleive F:IC[IDDU (ksa) A e s g
o 0 E o 3] o &
Ak fle £ 2|85 23
g § E % ;E: E % §§ Eg Snﬁgﬁ ConNe REfIS[a:CELMPES) P
2 l. B [CONT] SAND, with trace silt and gravel;
g greenish grey. Medium dense; moist; sand,
N=12 fine; gravel, medium, rounded; sand is
5 uniformly graded, trace shell material,
occaisional thin siltier+very fine sand layers,
I. trace silt nodules.
s |E
<12
2
4
8
N=12
3|6
I
Alluvial Deposits
1
2
5
N=7
3|6
I
4 l. Silty SAND; grey . Sand, medium to coarse;
184 occasional fine, rounded gravel and shell
E N=22 fragments.
g

COMMENTS

WI AP8-39
45.45m

Scale 1:25 Rev.: A




Borehole+CPT - 1/08/2018 4:01:05 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-1

Hole Location: Teouma Bridge

SHEET: 8 OF 10

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES: 168.38239 DRILL TYPE: Trailer mounted coring rigr HOLE STARTED: 01/06/2018
wessd -17.76678 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION g b > o Additional Obserbvations
z TESTS H Ez G§
% ~ § 72 ég E SleiveF:mllomn (ksa) A e s g
o o E o g0 =18} z
Ak fle £ 2|85 23
g § E % ;E: E % §§ Eg Enﬁgﬁ ConNe Reflsla:ceLMPaE) P
p [CONT] Silty SAND; grey . Sand, medium to
coarse; occasional fine, rounded gravel and
shell fragments.
3
mD SAND, with some silt, with trace gravel;
grayish green. Medium dense; moist; poorly
graded; gravel, fine, rounded, slightly
7 weathered; Occaisonal pocket of coarse
7 l. sand.
11
N=18
5|6
I
Alluvial Deposits .
. N
0
8|k N=1
= |n
==
<2
4
6
- 6
8| N=12
= |n
E
o
I

COMMENTS

Hole Depth
45.45m

AP8-40

Scale 1:25

Rev.: A



Borehole+CPT - 1/08/2018 4:01:05 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-1

Hole Location: Teouma Bridge

SHEET: 9 OF 10

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES: 168.38239 DRILL TYPE: Trailer mounted coring rigr HOLE STARTED: 01/06/2018
wessd -17.76678 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION g b > a_ Additional Obserbvations
z TESTS H Ez E§
% ~ § 72 ég % SleiveF:mllomn (ksa)S e s g
o o E o g0 =18} z
B2 tle |3 ||
g § E % i E % §§ E§ - CDnNeReflsla:ceLMPaS) T e = s
| MW MD Silty SAND; grey . Sand, fine to medium;
some shells;occaisional pockets of coarse
sand..
o
3
0
0
1
8|k N=1
= |n
s |E
=2
0 l. Silty SAND, with some gravel; greyish. Sand,
8 fine; gravel, fine, rounded; some shells.
8|k N=1
= |n
Alluvial Deposits
=
=12
2
4
- 11
8| N=15
= |n
ol|E
=2
COMMENTS
AP8-41

Hole Depth
45.45m

Scale 1:25

Rev.: A



Borehole+CPT - 1/08/2018 4:01:05 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

HOLE Id: BH-1

BOREHOL E LOG Hole Location: Teouma Bridge

SHEET: 10 OF 10

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES:  168.38239

DRILL TYPE: Trailer mounted coring rig HOLE STARTED: 01/06/2018

wessd -17.76678 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, g & Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION, g b > EA Additional Obserbvations
z TESTS H Ez E§
% ~ § 72 ég E SleiveFllcllin (ksa) A e s g
o o E o g0 =18} z
Ak fle £ 2|85 23
g § E % ;E: E % §§ Eg Snggﬁ ConNe Reflsla:ceLMPaS) P
1 l. ¥ [CONT] Silty SAND, with some gravel;
g greyish. Sand, fine; gravel, fine, rounded,;
Alluvial Deposits g & N=12 some shells.
45.45m: END OF BOREHOLE
46.04
46.5]
47.04
47,54
48.0
48,54
49.04
49.54
COMMENTS
AP8-42

Hole Depth
45.45m

Scale 1:25

Rev.: A



Borehole+CPT - 1/08/2018 3:54:32 p.m. - Produced with Core-GS by GeRoc

HOLE Id: BH-2

Hole Location: Teouma Bridge

BOREHOLE LOG
Tonkin+Taylor

PROJECT: Teouma LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626
CO-ORDINATES: 168.38258 DRILL TYPE: Trailer mounted coring rigr  HOLE STARTED: 31/05/2018
wessd -17.76670 ORILL METHOD: RC HOLE FINISHED: 31/05/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION g b > a_ Additional Obserbvations
z TESTS H Ez E§
% ~ § 72 ég E Sleive F:IC[IDDU (kia) A e s g
g g g El o |t |52 |3
Ble|e sl = £ | 2|88 | g3 one Resistance (VP
E No recovery. Drilled through cobbles to 3m
] with tri-cone bit.
0.5
1.0
Colluvium 1
) 1.5
Deposits 1
2.0
2.5
3.04 = - -
0 l. 1. 9 M Sandy SILT; greyish brown. Soft to firm; low
0 1 " plasticity; moist; sand, fine; Trace shell
- 2 1s" terial, dark b i
NE N=2 1= . material, dark brown mottling.
2| |» Ix =
Q -1 o
: I
=1 4 =
ol . %
A4 3.5+ Core loss.
, _ o |E ]
Alluvial Deposits ©|2 4.0
L-MD SILT & SAND; greenish grey. Low plasticity;
Interbedded fine loose-medium dense sand
and soft-firm, slightly plastic silt.
i l. Core loss.
- 5 SAND & GRAVEL; greenish grey. Loose;
Ny & N=9 wet; well graded; sand, fine to coarse, gravel,
_ fine to coarse, rounded.

COMMENTS

W‘ AP8-43
37.5m

Scale 1:25 Rev.: A




Borehole+CPT - 1/08/2018 3:54:33 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

HOLE Id: BH-2

BOREHOL E LOG Hole Location: Teouma Bridge

SHEET: 2 OF 8

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES:  168.38258

DRILL TYPE: Trailer mounted coring rig HOLE STARTED: 31/05/2018

wessd -17.76670 ORILL METHOD: RC HOLE FINISHED: 31/05/2018
R.L. 5.80m ’ DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION g b > a_ Additional Obserbvations
z TESTS H £ E§
% 0 7 gé E“ Sleive F:lcllomn (ksa) . . s s
g a @ Efo|e8|B2 |3
Elul2 il g £ g Bs | % one Resistance (MPa)
E Core loss.
MD Silty SAND, with trace gravel; greenish grey.
Medium dense; non-plastic; moist to wet;
sand, medium to coarse; gravel, fine to
© E medium, rounded,; thin silt layers from 5.35-
~ 2 r SAND & GRAVEL, with some silt; tan
becoming greenish. Loose; low plasticity;
wet; poorly graded; sand, fine to medium,
gravel, medium, rounded.
| | 3
4
5
S e N=9
n I. SAND & GRAVEL as above
L-MD SAND & GRAVEL as above, broken cobble
in bottom 100 mm.
2|k
I

Alluvial Deposits

100

SPT

80

HQTT

100

SPT

HQTT

S-F SILT, with some sand, with minor gravel;
greenish grey . Soft to firm; low plasticity;
moist to wet; well graded; sand, fine to
medium; gravel, medium, rounded.

AP N

S-F SILT, with some sand, with minor gravel;
greenish grey. Soft to firm; low plasticity;
moist to wet; well graded; sand, fine; gravel,
VD medium, rounded.

SAND, with trace silt; greenish grey. Loose
to medium dense; non-plastic; moist to wet;
sand, fine to medium; occaisional siltier
layers.

10
N=19

COMMENTS

Hole Depth
37.5m

APS8-44

Scale 1:25

Rev.: A



Borehole+CPT - 1/08/2018 3:54:33 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-2

SHEET:3OF 8

Hole Location: Teouma Bridge

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES: 168.38258 DRILL TYPE: Trailer mounted coring rigr  HOLE STARTED: 31/05/2018
wessd -17.76670 ORILL METHOD: RC HOLE FINISHED: 31/05/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e ow e o ¢ @ & =
MATERIAL COMPOSITION g b > a_ Additional Obserbvations
z TESTS H Ez E§
% ~ § 72 ég E Sleive F:IC[IDDU (ksa) A e s g
o o E o g0 =18} z
B2 tle |3 ||
g § E % i E % §§ Eg 2usgs CDnNEREflsla:ce(MPaS) T e = s
5 [CONT] SAND, with trace silt; greenish grey.
Loose to medium dense; non-plastic; moist
° to wet; sand, fine to medium; occaisional
=] siltier layers.
5
7
9
8|k N=16
= |n
s |E
=2
3
4
5
8|k N=9
= |n
Alluvial Deposits
=
=12
5
7
- 7
8| N=14
= |n
Core loss.
MD Silty SAND; greyish green. Medium dense;
low plasticity; dry to moist; poorly graded;
sand, fine to medium; trace organic
materials/shells, rare silt layer.
3|6
I

COMMENTS

Hole Depth
37.5m

AP8-45

Scale 1:25

Rev.: A



Borehole+CPT - 1/08/2018 3:54:33 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-2

SHEET: 4 OF 8

Hole Location: Teouma Bridge

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES: 168.38258 DRILL TYPE: Trailer mounted coring rigr  HOLE STARTED: 31/05/2018
wessd -17.76670 ORILL METHOD: RC HOLE FINISHED: 31/05/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e ow e o ¢ @ & =
MATERIAL COMPOSITION g b > a_ Additional Obserbvations
z TESTS H Ez E§
% ~ § WZ ég E SleiveF:mllo: (ksa) A e s g
g 213 gl _ | g | |G|
E § E % i é % §§ Eﬁ B CDnNEREflsla:ce(MPaS) T 4 s s
5 l. ' [CONT] Silty SAND; greyish green. Medium
g dense; low plasticity; dry to moist; poorly
o |+ _ graded; sand, fine to medium; trace organic
SEEY N=10 : A
= |n materials/shells, rare silt layer.
S-F SILT, with trace sand. Dark brown; Soft to
firm; low-med plasticity; moist to wet; sand,
= E fine to medium; trace organic materials/shells
|2 1,
x
h x
4% x"
Ix
o
1%, =
4 xxx*
1.
10 l. 16517 % 4
B 1%
o |k N=4 1% =«
|5 - Jo s
1% =
o
17.04 Core loss.
, _ o |E ]
Alluvial Deposits | 17.54
As above, dark brown SILT.
0
1
- 3
8 o N=4
= |n
Core loss.
£ |
a e 19.04
{= [ MW [ SF SILT, with minor sand; dark greyish brown.
] G Soft to firm; low plasticity; moist to wet; sand,
1954 * fine; Trace organic material/sshells, rare v.
0 l. 15 % 4 fine sand + silt layers.
1 1% .
= 3 1.% *|
8 la N=4 1* .
- |ln -1
4% =
] B
<4 * x
<4 xxxx

COMMENTS

Hole Depth
37.5m

AP8-46

Scale 1:25

Rev.: A



Borehole+CPT - 1/08/2018 3:54:33 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-2

Hole Location: Teouma Bridge

SHEET:5 OF 8

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES:  168.38258

DRILL TYPE: Trailer mounted coring rig HOLE STARTED: 31/05/2018

wessd -17.76670 ORILL METHOD: RC HOLE FINISHED: 31/05/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION

CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ 3 § Description and S e w6 w v ® oa =
MATERIAL COMPOSITION g b > a_ Additional Obserbvations
z TESTS < g g
% g } Eé %é Sieeve Friction (kPa) g e e s
8 q 2 I I T I
S o = @ x =] o] =0 0o |7vP3R s s = s |
1% = [CONT] SILT, with minor sand; dark greyish
] . % brown. Soft to firm; low plasticity; moist to
- x" wet; sand, fine; Trace organic
1= 4 material/sshells, rare v. fine sand + silt
1" layers.
4 % xx
o ': 1% =
S o 20.5: . :
1 =)
4 % %
I =
4 % xx
1 %
1%,
X ox
m &l
0 1"
0 E
8|+ N=0 1% =
- |a T B
0 1* &
1 x
4« xx
21.54% = |
1= .
1 =
1"
:* ®
4 = xx
: L %
o |E *
=2 22.04 Core loss.
Alluvial Deposits o 22.54
B B
— 8 |
§ o N=4 ]
= -
1. o Mw SILT, with trace sand; dark grey. Soft; low
I. T plasticity; dry to moist; sand, fine; trace shell
I material, thin layer of fine sand 24.3-24.4m.
23.0q% «
1= ]
<4 x
{= 7"
1 .
1= ]
<4 x
E 1= %
ey 235y o
P
4 =
4 % xx
Te
4 = xx
4 =
-4 % xx
0 2404, |
1 1* &
- 4 i =,
g a N=5 1% =
% =
4 = :
{ ="
24.5 Core loss.
£ ]
o ]
T <4
COMMENTS
AP8-47

Hole Depth
37.5m

Scale 1:25

Rev.: A



Borehole+CPT - 1/08/2018 3:54:33 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-2

SHEET: 6 OF 8

Hole Location: Teouma Bridge

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES: 168.38258 DRILL TYPE: Trailer mounted coring rigr  HOLE STARTED: 31/05/2018
wessd -17.76670 ORILL METHOD: RC HOLE FINISHED: 31/05/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e ow e o ¢ @ & =
MATERIAL COMPOSITION g b > a_ Additional Obserbvations
z TESTS H Ez E§
% ~ § 72 ég % SleiveF:mllo: (kza) A e s g
o 0 E o 3] o &
B2 tle |3 ||
g § E % i E % §§ Eg 2usgs CDnNEREflsla:ce(MPaS) T e = s
E [CONT] Core loss.
° ]
25.5 - -
g l. 4= M-W Dark grey SILT as above, slightly firmer.
4 : xx
8|k N=6 e %
- w0 -1
] =
i
4 =
MD SAND, with some silt, with trace gravel;
o |k greenish grey. Medium dense; low plasticity;
=1 g poorly graded; sand, fine to medium; gravel,
medium, rounded; Occasional thin beds of v.
fine sand+silt; trace shell material.
7
9
12
8|k N=21
= |n
Alluvial Deposits
=
=12
8
10
- 13
8| N=23
= |n
ol|E
=2

COMMENTS

Hole Depth
37.5m

AP8-48

Scale 1:25

Rev.: A



Borehole+CPT - 1/08/2018 3:54:33 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-2

Hole Location: Teouma Bridge

SHEET: 7 OF 8

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES: 168.38258 DRILL TYPE: Trailer mounted coring rigr  HOLE STARTED: 31/05/2018
wessd -17.76670 ORILL METHOD: RC HOLE FINISHED: 31/05/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION g b > o Additional Obserbvations
z TESTS H Ez 58
% ~ § 72 ég E“ Sleive F:IC[IDDU (ksa) A e s g
gq 2 B 0 el 52 G
Blule s|le E| % | a3 | 28
g § E % ;E: E % §§ Eg 29838 ConNe Reflsla:ceLMPaE) P
5 l. ' Silty SAND; greenish grey. Medium dense;
g low plasticity; wet; sand, fine; trace organic
NS N=17 material/shells.
N|o
MD As above.
d E SF SILT, with trace sand; greenish grey. Soft to
|z firm; non-plastic; moist; sand, fine; blocky,
crumbly.
MD Silty SAND. Medium dense; low plasticity;
wet; sand, fine.
é E Core loss.
11 E
N=17 M| SF SILT, with some sand; greenish grey. Soft to
firm; non-plastic; moist; sand, fine; pocket of
I. uniform fine sand 31.8m.
w [ ™MD Silty SAND; greenish grey. Medium dense;
low plasticity; wet; sand, fine to medium;
bedding in lowest 200 mm. Unable to collect
o |E SPT samples below due to flowing sands
|2 during re-drilling..
Alluvial Deposits
E Core loss.
Silty SAND; greenish grey. Medium dense;
low plasticity; sand, fine to medium; some
shell material, sand becomes finer 34.2-34.5
m.
5|6
I
Core loss.
E
4
SAND, with minor silt; greenish grey. Medium
dense; moist to wet; uniformly graded; sand,
COMMENTS
AP8-49

Hole Depth
37.5m

Scale 1:25

Rev.: A



Borehole+CPT - 1/08/2018 3:54:33 p.m. - Produced with Core-GS by GeRoc

HOLE Id: BH-2

Hole Location: Teouma Bridge

BOREHOLE LOG
Tonkin+Taylor

PROJECT: Teouma LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626
CO-ORDINATES: 168.38258 DRILL TYPE: Trailer mounted coring rigr  HOLE STARTED: 31/05/2018
wessd -17.76670 ORILL METHOD: RC HOLE FINISHED: 31/05/2018
R.L. 5.80m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION g b > a_ Additional Obserbvations
z TESTS H Ez E§
% ~ § 72 ég E Sleive F:lcllomn (ksa) A e s g
o o E o g0 =18} z
Ak fle £ 2|85 23
g § E % ;E: E % §§ Eg Snggﬁ ConNe Reflsla:ceLMPaS) P
¥ fine to medium; clean medium sand 34.8-
35.0m.
o
N
g Core loss.
Alluvial Deposits ]
36.54
3|6 ]
T ]
37.04
w L SAND, with minor silt; greenish grey. Loose;

wet; sand, fine; wood material present.

37.5m: END OF BOREHOLE

38.54

39.04

39.54

COMMENTS

W‘ AP8-50
37.5m

Scale 1:25 Rev.: A




Borehole+CPT - 1/08/2018 3:58:59 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-3

SHEET: 1 OF 5

Hole Location: Teouma Bridge

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES: 168.38284 DRILL TYPE: Trailer mounted coring rigr HOLE STARTED: 01/06/2018
wessd -17.76645 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 6.00m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e ow e o ¢ @ & =
MATERIAL COMPOSITION g b > o Additional Obserbvations
z TESTS H Ez 58
g 3 i) = Sleeve Friction (kPa)
i sl 2|25 28
g § E % i E % §§ Eg 2usgs CDnNEREflsla:ce(MPaS) T e = s
E Core loss.
3 E‘ ]
T <4
1 4
-"gé MW VL Recovered as very loose, coral GRAVEL,
1 ] medium to coarse, with trace brown silt and
o |k 1 | fine sand..
@ 2 1 Core loss.
N=3 2 ]
2o E ]
2 I ]
5 B
ﬁ ]
A 4 3 4
- 1 ]
ola 1 1
%) 1 .
N=2 ]
=B 4]
I 4
0 ]
o|& 0 ]
%) 1 -
N=1 5 ]
- |E ]
I 4
6 —
ol 4 w T Sandy SILT; dark grey. Soft; low plasticity;
S5 ; wet; well graded; trace coral gravel.
N=15 1 Silty SAND; dark grey. Loose; low plasticity;
] sand, fine; black organic mottling.
] Core loss.
5 E‘ 7]
T Clayey SILT, with trace sand; grey . Soft; low
plasticity; wet; sand, medium to coarse;
M organic material; trace coral gravel,
6 W subangular.
S|k 7 F SAND, with some silt; greenish grey. Loose;
| 5 low plasticity; moist; sand, fine to medium.
. . N=12 .
Alluvial Deposits 8 Clayey SILT; greenish grey; well graded;
] minor sand and trace rounded gravel.
= ] Sandy SILT, with trace clay; greyish. Firm;
S} % 4 low plasticity; wet; sand, fine.
] Core loss.
9 4
2 ]
3|k 7 . -
Slo 10 1 MD Silty SAND; grey. Medium dense; low
N=17 ] plasticity; moist to wet; sand, fine.
E 1 Core loss.
o
g ]

COMMENTS

Hole Depth
45.45m

AP8-51

Scale 1:50

Rev.: A



Borehole+CPT - 1/08/2018 3:58:59 p.m. - Produced with Core-GS by GeRoc

HOLE Id: BH-3

Hole Location: Teouma Bridge

BOREHOLE LOG
Tonkin+Taylor

PROJECT: Teouma LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626
CO-ORDINATES:  168.38284 DRILL TYPE: Trailer mounted coring rig HOLE STARTED: 01/06/2018
wessd -17.76645 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 6.00m ’ DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION. g b > a_ Additional Obserbvations
z TESTS H Ez E§
% ~ § 72 ég E Sleive F:lcllomn (ksa) A e s g
o o E o g0 =18} z
Ak fle £ 2|85 23
g § E % ;E: E % §§ Eg 29838 ConNe Reflsla:ceiMPaE) P
E [CONT] Core loss.
L Silty SAND, with some gravel. Loose; wet;
sand, fine; gravel, fine to medium.
1
o5 1 = Core loss.
~lo 5 SAND, with trace silt; gray. Medium dense;
N=6 moist; poorly graded; sand, fine; single very
thin organic layer .
Core loss.
2|6
I
L SAND, with trace silt; grey. Medium dense;
moist; poorly graded; sand, fine; trace med.
- 6 L sand.
8 & g SAND; grey . Very loose; wet; sand, fine;
N=17 flowing sands filled SPT sample tube without
blows from hammer.
Silty SAND; grrey. Sand, fine to medium.
s |E
|2
5
g |k 6
- |ln 6
N=12
Sandy SILT; greyish brown. Organic
fragments and shells.
s |E
=12
Alluvial Deposits .
g|& 2
- |ln 2
N=4
s |E
|2
ol 1 Sandy SILT. Sand, fine; occasional shell
S 1% g fragments; minor organics.
N=0
==
|2
1
g |k 0
- |ln 0
N=0
gl _
T Clayey SILT; grey + brown mottling.
Occasional shells and organic pockets.
1
g|& 0
- |ln 0

COMMENTS

WI AP8-52
45.45m

Scale 1:50 Rev.: A




Borehole+CPT - 1/08/2018 3:58:59 p.m. - Produced with Core-GS by GeRoc

HOLE Id: BH-3

Hole Location: Teouma Bridge

BOREHOLE LOG
Tonkin+Taylor

PROJECT: Teouma LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626
CO-ORDINATES: 168.38284 DRILL TYPE: Trailer mounted coring rig HOLE STARTED: 01/06/2018
wessd -17.76645 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 6.00m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION. g b > a_ Additional Obserbvations
z TESTS H Ez E§
% ~ § WZ é% § SleiveF:mllomn (kza) A e s g
AHE e oflEl el
g § E % ;E: E % §§ Eg 29838 ConNe Reqslsla:ceLMPag) P
N=0 1= [CONT] Clayey SILT; grey + brown mottling.
1=+ Occasional shells and organic pockets.
T —
=} ': j -
o O‘ -1 E
| F s
1=
fo —
21~
o ] L
Bl 127
2 3 I
N=8 _ac_:
1=
| —
3 E‘ 22 =¥
T T *
177
o —
Js
ol 4. Silty SAND; greyish. Sand, fine; some shell
Sl% g fragments + pockets of organics.
2 23
N=4
g |E
=12
24
8|k 1
— w0 2
2
N=4
) . g |E
Alluvial Deposits s|g 25
8|k 1
— w0 1
! 26
N=2 ] Core loss.
- |E ]
I 4
ol As above.
S |G 1 SAND; greyish. Sand, medium to coarse;
10 some shell fragments.
N=11
g |E
=g
8|k 1
— w0 6
13
N=19
g |E
=12

COMMENTS

WI AP8-53
45.45m

Scale 1:50 Rev.: A




Borehole+CPT - 1/08/2018 3:58:59 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

HOLE Id: BH-3

BOREHOL E LOG Hole Location: Teouma Bridge

SHEET: 4 OF 5

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES:  168.38284

DRILL TYPE: Trailer mounted coring rig HOLE STARTED: 01/06/2018

wessd -17.76645 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 6.00m ’ DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION. g % z [ Additional Obserbvations
E TESTS 5 gz Gix.; leeve Friction a)
E ; S g E £ ; E; E% Cone Resistance (MPa)
HEIE il 2 8 § 88 | 53 [%9ss8 ovoe = 8 8 3 8 8 ]
ol " Silty SAND; greyish. Sand, fine to coarse;
S5 3 occaisional shell fragments.
4
7
N=11
=
|2
8|k 1
- |ln 0
0 32
N=0 ] Core loss
- |E ]
I 4
33 -
ol 4 Silty SAND; dark grey. Sand, fine to coarse;
S5 3 occasional shell fragments; brown organic
2 pockets.
N=11
s |E
=12
g8|& 3
n g 200 mm of wood.
Alluvial Deposits N=13 Silty SAND; dark grey. Sand, fine; occasional
shells; occasional band of fine gravel.
s |E
|2
8|k 8
- |ln 7
11
N=18
s |E
|2
8|k 6
- w0 8
8
N=16
o|E
=g
8|k 3
- |ln 3
7 . .
N=10 - SILT; brown-grey. Stiff; Occasional wood
E, fragments.
I
COMMENTS
AP8-54

Hole Depth
45.45m

Scale 1:50

Rev.: A



Borehole+CPT - 1/08/2018 3:58:59 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

HOLE Id: BH-3

BOREHOL E LOG Hole Location: Teouma Bridge

SHEET:5 OF 5

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES:  168.38284

DRILL TYPE: Trailer mounted coring rig HOLE STARTED: 01/06/2018

wessd -17.76645 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 6.00m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, g & Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION. g b > g Additional Obserbvations
z TESTS H Ez E§
é . § % é% E SleiveF:mllomn (kza)S e s g
g § E % < E % §§ E§ - CDnNeReflsla:ceLMPaS) T e = s
oy [CONT] SILT; brown-grey. Stiff; Occasional
8 1" A wood fragments.
- T= o=
:* s
R
S| 3 1 =7
v 8 1
15 1% e
N=23 A P
4 =
By
15
8 E, :: x’:h
- I Jix
x
1 x
E Silty SAND; grey-brown. Sand, fine to
42 medium; Some shell fragments; occasional
S|k 6 100mm layer of coarse sand; occasional fine
|0 10 gravel.
1
N=21
Alluvial Deposits
s |E
S o 43
8|k 3
a|ln 4
6 44
N=10
s |E
=12
45
8|k 2
— w0 3
b ]
N=9 ] 45.45m: Other - see notes
46
47
48]
49
COMMENTS
APS8-55

Hole Depth
45.45m

Scale 1:50

Rev.: A



HOLE Id: BH-4

Hole Location: Teouma Bridge

BOREHOLE LOG
Tonkin+Taylor

Borehole+CPT - 1/08/2018 3:59:36 p.m. - Produced with Core-GS by GeRoc

PROJECT: Teouma LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626
CO-ORDINATES: 168.38226 DRILL TYPE: Trailer mounted coring rigr HOLE STARTED: 01/06/2018
wessd -17.76600 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.50m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME. 2 - . Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION g b > o Additional Obserbvations
z TESTS H Ez G§
é ) . § % ég E Sleive F:IC[IDDU (ksa) A e s g
] w § ; E E § EE %% ’ Cone Resistance (MPa)
g Core loss.
0.5
2|5 ]
I 4
L Clayey silty SAND; brownish. Loose and firm;
low plasticity; sand, fine to medium; black
1 organics.
0 l. SAND; brownish. Moist to wet; sand, fine.
0
8|k N=0
= |n
Core loss.
, _ o [E ]
Alluvial Deposits T2
Silty SAND; brownish. Loose; low plasticity;
wet; sand, fine to medium.
S
S
v 0 'E SILT, with minor sand. Soft; low plasticity;
0 l. sand, fine.
- 1 Silty SAND; brownish. Loose; low plasticity;
3 % N=1 sand, fine; trace med sand.
Core loss.
w [ L-MD SAND, with some gravel, with trace silt;
E greenish grey. Loose to medium dense; wet;
5 g L sand, fine to medium; gravel, fine to medium.
SAND & GRAVEL; light brown. Loose; wet;
sand, fine to medium, gravel, fine to medium,
S rounded, slightly weathered; very thin
clay/silt layers 4.0-4.1 m.
SILT; light brown. Soft; low plasticity; wet.
0
1 L SAND & GRAVEL; greenish grey. Loose;
P 0 wet; well graded; sand, fine to medium,
S5 N=1 gravel, fine to medium, rounded.

COMMENTS

WI AP8-56
19.95m

Scale 1:25 Rev.: A




Borehole+CPT - 1/08/2018 3:59:36 p.m. - Produced with Core-GS by GeRoc

HOLE Id: BH-4

Hole Location: Teouma Bridge

BOREHOLE LOG
Tonkin+Taylor

PROJECT: Teouma LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626
CO-ORDINATES: 168.38226 DRILL TYPE: Trailer mounted coring rigr HOLE STARTED: 01/06/2018
wessd -17.76600 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.50m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION g b > a_ Additional Obserbvations
z TESTS H Ez E§
é ~ § 72 ég E Sleive F:IC[IDDU (ksa) A e s g
o 0 E o 3] o &
Ak fle £ 2|85 23
g § E % ;E: E % §§ Eg Enﬁgﬁ ConNe REfIS[a:CELMPES) P
E Core loss.
3 E‘ 55
I 4
L SAND & GRAVEL. As above.
|| 5 l. SAND, with minor silt, with trace clay;
g greenish grey. Loose; wet; sand, fine; some
=y N=17 organic mottling.
- |a
m i
Core loss.
£ |
©o
©|2 7.0
{* = SILT, with minor sand; greenish grey. Soft to
firm; low plasticity; moist to wet; sand, fine to
- - medium; sands are reddish black.
Silty SAND; greenish grey. Medium dense;
Alluvial Deposits 4 low plasticity; moist to wet; sand, fine to
2 l. medium; oocaisional wood and shell
5 material.
8|k N=7
= |n
==
<2
5
3
- 8
8| N=11
= |n
E
o
I

COMMENTS

WI AP8-57
19.95m

Scale 1:25 Rev.: A




Borehole+CPT - 1/08/2018 3:59:36 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-4

SHEET: 3 OF 5

Hole Location: Teouma Bridge

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES: 168.38226 DRILL TYPE: Trailer mounted coring rigr HOLE STARTED: 01/06/2018
wessd -17.76600 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.50m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGHN, g G Description and g e w 6 0 v o oa =
MATERIAL COMPOSITION, g b > EA Additional Obserbvations
z TESTS H Ez E§
% . § WZ é% E SleiveF:mllomn (ksa) A e s g
o «» o ®0 58 @
Ak fle £ 2|85 23
g § E % i E % §§ Eg 2usgs CDnNEREflsla:ce(MPaS) T e = s
' [CONT] Silty SAND; greenish grey. Medium
dense; low plasticity; moist to wet; sand, fine
° to medium; oocaisional wood and shell
=] material.
2
2
5
8|k N=7
= |n
SILT, with some sand; greenish grey. Very
soft to soft; moist; poorly graded; sand, fine
to medium; low plasticity to quick in places;
occaisional brown mottling; some shell
material.
s |E
=g
1=
1 =
1.5
4 ®
4% =
] o
4 *ox
x
1 %
1% =
12.04% % |
N
0 1 =
o |k ! 1= xx
S |a N=1 1
a|lon 4% %
i B
i
x
1, «
4 ®
Alluvial Deposits 12.54% »
1% o
x
1% #
1 x
1i .
<4 o
<4 L x
= 1+
=} 1=
a|g 13.04c o
1= ]
<4 x
® %
1 x
1 .
4 B
<4 x ®
<4 x
4= H
x
0 1357« & |
0 1* 5
= ! 1.7 4
8 la N=1 17 =
- |ln 1« »
N o
1=
1%
14.04 Core loss.
E 1 "_)d M F SILT, with some clay; greenish grey. Firm;
2o 14 5:_"_.. low plasticity; moist; some wood material.
T 1 x_x_x
'Jt_x
{52 L-MD Silty SAND; greenish grey. Loose to medium
Te = DM 3 dense; wet; sand, fine; slightly quick.
1* : Clayey SILT; greenish grey. Firm; non-
{." = plastic; dry to moist; crumbly; organic
COMMENTS "
APS8-58

Hole Depth
19.95m

Scale 1:25

Rev.: A



Borehole+CPT - 1/08/2018 3:59:36 p.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

HOLE Id: BH-4

Hole Location: Teouma Bridge

SHEET: 4 OF 5

PROJECT: Teouma

LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626

CO-ORDINATES: 168.38226 DRILL TYPE: Trailer mounted coring rigr HOLE STARTED: 01/06/2018
wessd -17.76600 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.50m ' DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME, 9 T Friction Ration (%)
ORIGIN, g & Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION, g b > EA Additional Obserbvations
z TESTS H £ E§
% R § 72 gé E“ Sleive F:lcllomn (ksa) . . s s
E § E % i é % §§ Eﬁ B CDnNeReflsla:ceLMPaS) T 4 s s
2 l. 1% & M F SILT; dark grey. Firm; non-plastic; moist;
é ] . % uniformly graded; crumbly; occasional thin
gk N=7 1 x" layers of dark organic material; occasional
= |o 1= shall material.
<4 x *
4 % Xx
15.54 Core loss.
o |E q = M F Unifrom SILT as above.
© |2 16.09" *
I 1 “
<4 ® -
4% xx
Jx x
4 = :
1 x
4« xx
3
3
5
8|k N=8
= |n
VL Silty SAND; dark grey. Very loose; non-
plastic; wet; sand, fine; slightly quick.
L SILT; grey . Firm; non-plastic; moist;
uniformly graded; crumbly; trace shell and
Alluvial Deposits § 5 black organic material.
: L x
] =
4* xx
1s .
1= o
4d =
<4 x xx
18.0H
0 E r * E
0 1= .
= 0 1s" %
8 o N=0 1 ®
— |0 I =
1= ]
-
18.54 Core loss.
© £ 1= .* w S SILT; dark grey. Soft; non-plastic; wet.
©|2 19.04,
<4 x o
1 =7 oM SILT; greenish grey. Firm; non-plastic; dry to
I« moist; organic material; trace rounded coral
1% pieces up to 30mm.
4o .
{ =
14
1952 & |
0 l. 1% = SILT; greenish grey. Firm; low plasticity;
g 1% = moist; uniformly graded; trace shell material.
x
=l N=2 1= "
- |ln -1
4% =
4 = xx
1 =
COMMENTS
AP8-59

Hole Depth
19.95m

Scale 1:25

Rev.: A



Borehole+CPT - 1/08/2018 3:59:36 p.m. - Produced with Core-GS by GeRoc

HOLE Id: BH-4
Hole Location: Teouma Bridge
L]
Tonkin+Taylor
PROJECT: Teouma LOCATION: Teouma Bridge, Port Vila, Efate, Va JOB No.: 1004626
CO-ORDINATES: 168.38226 DRILL TYPE: Trailer mounted coring rigr HOLE STARTED: 01/06/2018
wessd -17.76600 ORILL METHOD: RC HOLE FINISHED: 01/06/2018
R.L. 5.50m ’ DRILLED BY: Vanuatu Drilling
DATUM Site DRILL FLUID: LOGGED BY: MPPN CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
CPT
GENERIC NAME. 2 - Friction Ration (%)
ORIGIN, _ g ’g Description and 2 e w o~ e W e w oa =
MATERIAL COMPOSITION. g b > a_ Additional Obserbvations
z TESTS H Ez E§
é ~ § 72 ég % Sleive F:lcllomn (ksa) A e s g
o » E o g0 =18} z
Ak fle £ 2|85 23
g § E % i E % §§ Eg 24358 CDHNE Reqslsla:meb(nMPaE) T s o= s

19.95m: Target depth

COMMENTS

WI AP8-60
19.95m

Scale 1:25 Rev.: A
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