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MINISTRY OF LANDS, HOUSING & SURVEYS
P O BOX G38
HONIARA
SOLOMON ISLANDS

Your Ref: Telephone: 21512/28600
Our Ref: AD 4/5/14 Faxcimile: 21514

28/09/2010

JICA Solomon Islands Office
SMI Building

P O Box 2046

HONIARA

Dear Sir

RE: LETTER OF ASSURANCE LAND AVAILABILITY FOR THE CONSTRUCTION
OFTHE NEW SW ANTENNA ARRAY AND ADDITIONAL SW FREQUENCIES

As requested, | hereby give my assurance on behalf of the Govemment as the
Commissioner of Lands that Lot No. 10 of LR 83/R Parcel Number 192-004-0005 will be
resumed for the public purpose of the SIBC's Aerial farm project. This project is
supported by JICA at the request of the Solomon Islands Government and as such the
Commissioner of Lands is under directive from the Executive to ensure the concerned
land is made available. Could you please pass this assurance on to your office in
Japan. The legal process will take time but is now set in motion.

I thank you for your understanding and continued support and patience.

Yours sincerely

Gl

Ruth Liloqula
Permanent Secretary/Commissioner of Lands (Acting)
Ministry of Lands, Housing & Survey

cc: Minister of Finance

cc. - Permanent Secretary/Communications & Aviation
cc. Permanent Secretary/Planning

cc:. SPM/OPMC
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1 Introduction

1.1 General

Yachiyo Engineering Co., Ltd (YEC) engaged Tonkin & Taylor International Ltd (T&TI) to
carry out the soils investigation and topographical survey for the proposed improvement
of the radio broadcasting network for the administration of disaster prevention in the
Solomon Islands. The survey site is located near Henderson Airport on the island of
Guadalcanal.

The investigation and survey have been carried out in accordance with the “Contract and
Specification” (ref: Appendix A). The soils investigation consisted of two hand auger
boreholes along with two Scala penetrometer tests and laboratory testing of recovered soil
samples. This work scope was agreed with YEC, This report summarises the results of the
soils investigation and topographical survey work carried out.

1.2 Project Description

The Solomon Islands consists of nearly one thousand islands. Together they cover a land
mass of 28,400 square kilometres. The capital is Honiara, located on the island of
Guadalcanal.

The proposed project involves constructing two new short wave transmitting antennas
and associated buildings to assist the local administration co-ordinate between the islands
in the event of a natural disaster, The project also involves upgrading existing antenna on
some of the outer islands. No topographical survey or investigations were required on the
outer islands.

The location of the site to be developed is described in more detail in Section 2.

2 Site Description

The project site is close to Henderson International Airport, which is positioned
approximately 12km to the east of Honiara.

The proposed antenna site is located approximately Tkm to the south east of the airport
runway. In the vicinity of the site there is an existing transmitter building, a generator hut
and a house owned by the Solomon Islands Broadcasting Centre (SIBC).

To the east of the site were four disused antenna’s and to the south, two large operational
medium wave antenna’s.

At the time of the investigations, the site consisted of dense 3m high vegetation of flax,
brambles and grasses. Prior to the investigation and survey commencing, a local tractor
was used to cut the vegetation to enable site access for the survey equipinent.

The location of the proposed antenna site in relation to the airport is shown in Figure 1
below.

Improvement of Radio Broadcasting Network for Disaster Prevention in the Solomon
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Figure 1: Site location plan

3 Summary of Site Survey

The topographical survey was carried out on the 23 and 24 September 2009 by Discovery
Marine Limited (DML). Following a site reconnaissance the previous day, the vegetation
was cleared from the survey area using a tractor and cutting box to enable the survey to
be completed.

A Trimble RTK GPS system consisting of the following equipment was used during the
site survey:
o Trimble 5700 base receiver (12 channel dual frequency)

¢ Trimble 5800 receiver - rover unit with TSC2 controller (RTCM messages
transmitted from base station to rover unit via UHF radio link)

This enables positional accuracy to be +20mm/ -20mm vertically and +10mm/ -10mm
horizontally.

The topographical survey of the site was completed by observing points at 3m to 5Sm
intervals. Additional points were recorded around the boreholes and in areas of
significant elevation change. A fixed survey mark (S8R1) comprising a 1m long steel rod
was installed in the north west corner of the site. The co-ordinates of this permanent
survey mark are as follows:

o Northing - 8956863.475
o Ensting - 616215.732
o Height - 6.339m

ﬁ Improvernent of Radio Broadcasting Network for Disaster Prevention in the Solomon
Islands Site Survey and Scii Investigation Report T&T Ref, 750725
YACHIYO ENGEINEERING CO., LTD October 2009
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In general, the site is located between 5.6m and 6,1m above mean sea level. A copy of the
full survey report and topographical plans are presented in Appendix B.

4 Summary of Soils Investigation

4.1 General

The soils investigations were carried out in March 2009 and the scope of work was
completed in accordance with the “Contract and Specification” attached in Appendix A.

During the site reconnaissance with YEC, it was apparent that there no were pre-
determined locations for the two antennas to be constructed. However T&T1 were
informed that the two antennas will be 76m apart. The antennas were also required to be
at least 50m from any other structures.

Following the site vegetation clearance, described in Section 3, two points were selected
for the investigation. Point one (BH1) was 65m from a house and point two (BH2) was
140m from another set of antennas.

The following tasks were completed for the soils investigation:

¢ 2 No. hand auger boreholes (BH1 and BH2) to 2m below existing ground
level.

¢ 2 No. Scala penetrometer tests (SC1 and SC2) to ‘refusal’ - greater than 8-10
blows per 50mm penetration.

The subsections below present a summary of the investigation work and laboratory
testing results. Site investigation logs are presented in Appendix C and laboratory testing
results are presented in Appendix D.

4,2 Scala Penetrometer and Handauger Investigations

Two deep Scala penetrometer tests were carried out on 23 September 2009 at the BH1 and
BH2 locations, SC1 and SC2 respectively. The Scala penetrometer provides continuous
soil strength data until hard ground/refusal is achieved (8 to10 blows per 50mm
penetration). The results of the Scala penetrometer tests are included in Appendix C.

In addition, two hand auger boreholes were drilled at each location to recovered soil
samples for geotechnical laboratory testing. These boreholes could only be drilled to a
depth of 2m due to the soil types encountered. In-situ shear strength testing was carried
out at 0.5m intervals using a calibrated Pilcon shear vane. The subsurface soils were
described and the shear strengths are recorded on the borehole logs presented in
Appendix C

The precise test locations and coordinates are presented in the Survey report in Appendix
B. The work was completed over a period of two days and was undertaken under the
continuous supervision of a Field Investigation Manager from Tonkin & Taylor
International, Mr Andy Pomfret.

ﬁ Improvement of Radlo Broadcasting Network for Disaster Prevention In the Solomon
Islands Site Survey and Soli Investigation Report T&T Ref. 750725
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4.3 Geotechnical Laboratory Testing Results

The recovered samples were air freighted back to Auckland and geotechnical laboratory
testing was carried out by Geotechnics Ltd, The laboratory tests have been completed in
full accordance with the relevant New Zealand standards, identified in the subsections
below, and the laboratory is fully accredited with International Accreditation New
Zealand (IANZ) registration.

The soils testing consisted of the following;:
» Specific Gravity tests (4 No.}
*  Grain size analysis (4 No.}
* Moisture content test (4 No.}

Below is a summary table of the testing undertaken. A full set of the geotechnical testing
data sheets is presented in Appendix D.

Table 1 - Summaty of geotechnical testing

Sample Specific . . Moisture
identification Gravity Grain Size Analysis Content
BH1 - 0.5m to 3 Very clayey sandy SILT, stiff brown, high o
1.0m 281t/ m plasticity, slightly dilatant 45.9%
BH1 ~1.5mto | 2.82 t/m? Very clayey sandy SILT, firm to stiff brown, high 43.3%
2.0m plasticity, slightly dilatant
BH2 - 0.5m¢to | 2.81t/m? Very clayey sandy SILT, very stiff brown, liigh 49.3%
1.0m plasticity, slightly dilatant
BH1-1.0mto | 2.80t/m? Very clayey sandy SILT, firm to stiff brown, high 46.5%
1.5m plasticity, slightly dilatant

The geotechnical laboratory test results indicate that the near surface (upper 2m) geology
across the site is very consistent with similar test results recorded in both boreholes.

5 Subsurface Conditions

5.1 Geological Setting

The island of Guadalcanal in the Solomon Islands comprises high volcanic peaks with low
lying dead coral along the northern coastline. The Ministry of Natural Resources,
Geological survey map (GUS) for the site area indicates that the geology to be alluvial
deposits derived from the major rivers, that flow from the high interior to the sea.

5.2 Ground and Groundwater Conditions

Both borehole locations encountered very similar ground conditions and these are
summarised in Table 2 below:

W Improvement of Radio Broadcasting Network for Disaster Prevention in the Solomon
Islands Site Survey and Soil Investigation Report T&T Ref. 750725
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Table 2 - Summary of ground conditions

Depths Soil
(Below Geological Soil tvpe shear
Ground unit yp strength
fevel) (kPa)
0m-0.4m TOPSOIL Black and dark brown clayed SILT with occasional fine N/A

volcanic gravel and many roots

0.4m ~1.2m 136kPa
ALLUVIUM Highly plastic stiff and very stiff very clayey SILT to
152kPa
T.2m-20m Highly plastic stiff and very stiff very clayed SILT with 144kPa
ALLUVIUM . ) . . . to >224
occasional volcanic grains and trace of organic debris WPa

N/ A - not applicable

No groundwater was encountered in the boreholes but it should be noted that during the
extraction of the deeper Scala equipment, the rods were damp below 2.5m,

The Scala penetrometer tests, SC1 and SC2 were terminated at depths of 8.3m and 8.8m,
respectively. From this in-situ testing, we can assess the soil strengths at specific depths
below the site. The Scala results and inferred soil strength are summarised in Table 3
below:

Table 3 — Summary of Scala penetrometer resuits

Depths Average Scala

(Below Blows per 50 Inferred Soil Strength

Ground mm {cohesive/granular)
level) SC1 | sC2
0.5m 1 1 Firm
1.5m 2 2 Firm
2.5m 3 2 Stiff/ medium dense
3.5m 3 3 Stiff/ medium dense
4.5m 7 5 Very stiff/ medium dense
5.5m 9 8 Very stiff/dense
6.5m 8 8 Very stiff /dense
7.5m 10 10 Hard/dense
8.0m 10 10 Hard/dense

From the table above, it can be noted that the soil strength increases with depth at the site.

Rather than using the conservative Scala results in the upper 2m, it would be beneficial to
use the shear strengths recorded in the handauger borehole for detailed foundation
design. These shear strengths are summarised in Table 2 above.

Improvement of Radio Broadcasting Network for Disaster Preventlon In the Solomon

Islands Site Survey and Soll Investigation Report T&T Ref, 750725
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6 Discussion and Engineering Properties

Recommendations and opinions contained in this report are based upon data froin;

. 2 No. hand auger boreholes
. 2 No. Scala penetrometer tests

The nature and continuity of the subsoil away from the test locations is inferred, but it
must be appreciated that actual conditions could vary from the assumed model.

From the results of the soils investigation, geotechnical laboratory testing and also using
published empirical relationships, we have assessed the engineering properties for the
alluvium for the designer’s consideration in the following subsections:

6.1 Bulk Density Range (y)

The near surface alluvium material can be assumed to have the following bulk densities:
y(Bulk Density) range = 16 to 18 kN/m3

6.2 Effective Cohesion (c¢)

The near surface material does provide some effective cohesion due to the cohesive nature
of the alluvium. A value of 3 kPa should be used for design.

¢’ (Effective Cohesion) = 3 kPa

6.3 Effective Internal Friction Angle (¢p)

The effective internal friction angle for the near surface alluviuin has been estimated using
a correlation from the Scala penetrometer and shear strength results. A value of 28°
should be used as the effective internal friction angle for design.

@ (Effective internal friction angle} = 28°

6.4 Bearing Capacity

Following discussions with YEC, it is understood that either a strip or pad foundations
will be constructed for the two proposed antennas, providing the ground conditions are
suitable, Some smaller buildings will also be constructed to store equipment.

The site investigation data has indicated that shallow foundations may be utilised at the
site depending on actual loadings, particularly wind loadings. We have provided bearing
pressures at different depths in the upper 3m.

We recommend using a strength reduction factor of 0.5 (¢ = 0.5) to give an ultimate limit
state (ULS) bearing capacity, in accordance with New Zealand Design Standards (ref: NZS
1170). For serviceability limit state design we recommend a strength reduction factor of
0.33 (gc = 0.3) to give an allowable bearing capacity.

We recommend that due to the high plasticity exhibited by the near surface auvium, all
foundations should be embedded a minimum of 600mm below finished ground level to
allow for seasonal water content changes (shrink and swell effects).

The strip or pad foundations would be constructed in the near surface alluvial clay
material. Bearing capacities for this material based on the in situ testing undertaken are
shown in the table below.

Improvement of Radio Broadcasting Network for Disaster Prevention in the Sclomon
islands Site Survey and Soll Investigation Report T&T Ref. 750725
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Table 4 - Bearing pressures within the stiff and very stiff alluvial clay

Bearing Pressures
Shallow strip footings up to 1 m wide | Shallow isolated pad footings up to 2.5
Depth m wide

Allowable LILS Liltimate Allownble LILS Liltimate
0.6m 200kPa 300 kPa 600 kPa 160 kPa 240 kPa 480 kPa
1.0m 200 kPa 300 kPa 600 kPa 160 kPa 240 kPa 480 kPa
1.5m 230 kPa 345 kPa 690 kPa 180 kPa 270 kPa 550 kPa
2.0m 300 kPPa 450 kPa 900 kPa 240 kPa 360 kPPa 720 kPa
3.0m 400 kPa 600 kPa 1200 kPa 320 kPa 480 kPa 960 kPa

We recommended that all foundation excavations are inspected and tested to ensure the
ground conditions and bearing capacities are similar to those encountered during this
investigation.

These bearing pressures should be re-assessed following completion of detailed design for
the antennas to accommodate the high wind loadings for the structure.

6.5 Settlement

T&T1 have not been provided with any vertical loads for the proposed structures. 1t is
recommended that settlement analysis is carried out following completion of the detailed
design of the antennas including an allowance for the overturning forces due to the high
wind loadings in this region.

We understand that some smaller buildings will be constructed to accommodate the

equipment to operate antenna. For floor slab loadings up to 25kPa, analysis has indicated
the settlements should be less than 20mm to 25mm.

6.6 Young's Modulus Range (E)

The soil stiffness or Youngs Modulus, E has been calculated from a correlation with SPT N
values (Bowles et al) derived from the shear strength values in the upper 2m and the Scala
penetrometer readings. The table below gives the range of Youngs Modulus values for
varying depths.

Improvement of Radio Broadcasting Network for Disaster Prevention in the Solemen
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Table 5 - Summary of Youngs Modulus(E) with depth

Approx Scala Blows
Depth {(Below per 300 tmm Corresponding SPT f::;:jie;’lg ?;E,is)
Ground level) “N"” values
SC1 SC2

0.5 m 9 9 6 19.20
1.0 m 9 9 6-7 19-21
1.5m 10 14 7-8 20-25
20m 15 16 9-10 28-31
3.0m 17 16 10-11 3
4.0m 19 40 13-26 34-80
5.0m 30 40 20-26 60-80
6.0m 39 40 26-27 80
7.0m 50 45 30-34 90-98
8.0m 60 60 40 100+
7 Applicability

This report has been prepared for the benefit of Yachiyo Engineering Co., Ltd with respect l
to the particular brief given to us and it may not be relied upon in other contexts or for
any other purpose without our prior review and agreement.

TONKIN & TAYLOR INTERNATIONAL LTD

Environmental and Engineering Consultants

Report prepared by: Reviewed by:
Andrew Pomfret Chris Freer
Senior Geotechnical Engineer Project Director
adp
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Appendix B: Topographical Survey Report and
Plans
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REPORT OF SURVEY

RADIO BROADCASTING NETWORK

HONIARA SITE SURVEY
CONTENTS
1. List of Abbreviations
2. Introduction
3. Equipment and Methodology
4, Survey Control
5. Survey Results
Enclosures:
1. PDF Area Plan
1. PDF Site Pian -~ 0.1m Contours

2. PDF Site Plan — 0.05m Colour Contours
Accompanying CD:

s Survey Report — PDF format

s Survey Plans — PDF formats

» MS Excel Spreadsheet of Survey Marks and Topo data
o DXF File of Land Contours

Honiara Topographic Survey — Final Report Page |
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3 Equipment and Methodology

3.1 Equipment

3.1.1 A complete set of GPS survey equipment was transported to the site from
New Zeatand. Specifications of equipment used are listed below:

Trimble RTK GPS system consisting of:

Trimble 5700 Base Receiver (12channel dual frequency)
Trimbie 5800 Receiver - Rover Unit with TSC2 Controller
RTCM messages transmitted from Base Station to Rover unit
via UHF radio link.

Positional Accuracy: Horizontal: 10mm + 1ppm
Vertical: 20mm + 1ppm

32 Methodology

3.2.1 Prior to the survey, a visit was made to the Honiara Land and Mapping Office.
A number of survey marks in vicinity of the airport were identified and the coordinates
for these marks were provided by the GIS staff. The main control mark in the area
was determined to be a survey pillar (known as ‘Guy3’) located on a hilitop to the
north of the airport. The other marks were roadside marks, being of lower order
control,

3.2.2 During the field reconnaissance, none of the existing survey marks could be
located, due to probable error in the coordinates provided by the mapping office.
However, the survey pillar GUY3 was located and found to be intact.

3.2.3 On the morning of the survey, the RTK base station was initially erected over
the control mark GUY3. New temporary survey marks (Peg1 and Peg2) were
positioned near the survey site and then the base station was relocated to Peg1.
From Peg1, the site survey was undertaken including positioning of nearby roads,
buildings and antenna’s/masts. A further survey mark was installed in the NW corner
of the site for future reference. This mark (SR1) is a stainless steel rod of 1m in
length, driven into the ground with the top of the rod 5cm below ground levet.

3.3.4 The topographic survey of the site was completed by observing points at
approximately 3-6m intervals. Extra points were measured near the two borehole
sites as well as over any significant ground gradient changes. From the resultant
data, a DTM was created by gridding the survey data at 1m intervals. A series of
PDF contour and site plans/images have been derived.

4. Survey Control

(Geodetic Control

41 The survey was undertaken on WGS84 Datum, UTM Grid Zone 57 (south).
Details as follows:

Honiara Topographic Survey — Final Report Page 3
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Co-ordinate System:

Name: 57 South

Group: UTM

Ellipsoid:

Name: World Geodetic System 1984

Projection: Transverse Mercator

Parameters:
Central Latitude: 0°00.0000'N
Central Longitude: 159°00.0000'E
False Northing: 10000000.00 m
False Easting: 500000.00 m
Scale Factor: 0.9996

Vertical Confrol

4.2  The existing control mark GUY3 was the only mark in the area with a known
height; being 19.3m above MSL. No checks could be made on this height, however
web-based research prior to the survey indicated that ground levels were in the order
of approximately 6-7m above MSL at the site. This was found to be the case with
general ground levels being within 5.6m — 6.1m. In addition, the airport runway had
known heights at each end and these were also checked in the field.

Summary of Survey Control & Relevant Features

HONIARA - TOPOGRAPHIC SURYEY

Mame ‘Morthing  Easting  Height Comments

Canarete Pilar {£10m high and painted white) - GPS ControlMark. Used for Origin of Sutvey.
GUY3 0957529700 614i24.300 19,300 Located on hilltap to the MW of the western end of the runway.

Yellow plastic peg used for tempotarg mark. Loocated next to 4WD track, nosth of the proposed
Pegi 095688E946 BISI96550 6598 1adio transmission site.

Yellow plastic pegused for tempotarymark. Located 14m outside SW comer post of
Peg2 | B9HETISSIT. 6I63DIEI6 £.03% wansmission building perimeler fence,

Stainless Steedrod (imtong] driveninta ground. Top of rod is at ground level. Located inthe
Mark A1 856062475,  BIS215.732 6.338. N carmner of the suvey atea.
: Galvanised steel post located adjacent to 4WD track. Possibly 2n ald sign post. Looated nest

Past 9956080,330°  615135.745 6.347 toPegl. Height taken at ground level,

bl 99456839655, 616234444 6.763 Morthesn Borehole Looation, Looated 85m away from the neatest house.
bh2 . BOBATE4E7)  615180.261 £.658 Southetn Borehole Location, Losated 143m away from the existing SW mast.
genhat-1 §95872B6EE  %16466,963 5.209 Corner of Gene:ation Hut

genhut-2 9956732012 616480.876 5.081 Corner of Genes ation Hut

genhut-3 8355724508,  616454.927 5.203: Corner of Generation Hut

gerhut-4 | BI5ET20,266 616461063 5428 Corner of Generation Hut

am-mast-t © §956640.905.  GIENTE.TA 5,973 Mast Posiion of Existing SW Antenna
am-mast-2  995E64.772 616124.651 6.788 Mast Pasition of Existing SW Antenna

thut-1  B95E783.76T 16363674 8,309 Corner of Transmitter Building
thyt-2 8956797.445.  BIGI41084 6.058 Corner of Teansmitler Building
tkhut-3 8956807.661. 66247953 5.936 Cornet of Tranzmitter Building
txhut-4 8965798.362 6i6080.661 6.127 Cornet of Transmittes Building
oldmast- 8956863.106. 616322251 §.33 MastPosition of Disused Antenna
oldmast-2 BY56HI7.646.  B16II7.567 5369 Mast Position of Disused Antenna
oldmast-3 8956916072 615388618 B.117, Mast Position of Disused Antenna
oldmast-4 $966800673. 616403639 6593 Mast Position of Disused Anterna
housel 8956693087  616269.292 6172 Perimetes of house

housge2 8956886658, 616230469 B.148 Perimetes of house

koused 8356882446 6520720 6122 Perimeter of hause

house4 8956881340  §16263.549 6.173 Perimeter of house

houseS 8956690.713° 6i6280.85 B.197 Perimeter of house

Honiara Topographic Survey -- Final Report Page 4
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5. Survey Resuits

General Terrain

5.1 Inspection of survey results indicates that the ground contours vary between
5.6 — 6.1m above MSL. With the exception of a localised mound near the western
edge of the area surveyed, the terrain is generally fiat and featureless. The height of
the ground fevel at the two borehole sites was within 0.1m of each other.

Distances to Nearby Obiects

5.2  The distances of severat existing buildings/features in relation to the site were
measured. These are as follows:

House located NE of the site — 65m from BH1 location
Existing active MW mast — 140m south of BH2
Existing houses located SW of the site — approx 110m
Airport runway — 900m to the north

Accompanying Data

5.3  Three plans have been generated from the data. A general site plan depicts
the location of the topographic survey site in relation to nearby existing buildings and
features. Two larger scale site plans show contours of the proposed antenna site,
one image with contours at 0.1m height intervals and the other plan with coloured
contours at 0.05m intervals. In addition, an excel spreadsheet has been provided
with a summary of the control marks and also the XYZ topographic data. A DXF file
of the site contours has also been provided.

%4

G.J. Cox
Surveyor in Charge
Discovery Marine Ltd

Enclosures:

1. PDF Area Plan

3. PDF Site Plan — 0.1m Contours

4. PDF Site Plan — 0.05m Colour Contours

Accompanying CD:

+ Survey Report — pdf format
+ Survey Plans — PDF formats
s MS Excel Spreadsheet of Survey Marks and Topo data
s DXF File of Land Contours
Honiara Topographic Survey — Final Report Page 5
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Appendix C: Investigation Logs

. Handauger borehole logs
. Dynamic cone penetrometer results
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TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No: HA1

SHEET 1 OF 1

Hole Location: Refer to Site Plan

PROJECT: Geotechnical Investigation

LOCATION: Sclemans Radio, Northeast Antenna

JOB No: 750725

CO-ORDINATES 8956839.56 mN

DRILL TYPE: 50mm diameter Auger HOLE STARTED: 23/9/09

616234.45 mE HOLE FINISHED: 23/9/09
DRILL METHCD: Handauger :
RL. 573m 9 DRILLED BY: ADP
DATUM DRILL FLUID: N/A LOGGED BY: ADP CHECKED: CJF
GEOLOGICAL ENGINEERING DESCRIPTION
GEQLOGICAL UNIT, I g E w g SOIL DESCRIPTION
GENERIG NAME, R 2 I 2 zx |2 S type, minor components, plasticly of
ORIGHN, £ % T z E = ﬁ Gx g £ parlicle siza, colour.
i > ] | £
MINERAL COMPOSITION. @ TESTE . } z&le =g E £ G ~| mockoescrenon
a ﬁo“; " = § g Wy 5 ,%_ 5 % 8 E Substance: Rqﬂ;{m;ﬁﬁ;s‘ae,wlour.
9 aQ . = o i =l L s nents.
5 E é E % g E’ E z 8 % E 4 2 Defacts: Type, Tnclination, Ihckness,
AEHEHE HERE IR LRI e roghness, 7w
TOPSOIL - Py - dark brown clayey STLT with occasional
L o fine volcanic gravel and roots. "
5.5 : 1
|- ..i“ i
L Jis: i
ALLUVIUM - S ENRE Highly plastic brown, SUIT Lo very SUT i
| = clayey SILT.
» 136/56kPa - 0.5 —=x 0.5
- [
L ] L T
" T x 7
A= _
o e 1
X 4% .
L 1 ]
- _zcu N B
bm B » aad ]
o - g ]
G| [e136/m6akPa (44" L0 % 10
— x
5 i i i
Z i 15 i
3 1 ]
o X
L 45 o Highly plastic (very sticky) brown stiff to i
. ;‘"}; very stiff; very clayey SILT with some
L T volcanic grains and trade organic debris. 7]
) g i
- 1] :
| I
® 144/48kPa [~ 1.5 % 1.5+
i B m
e -
- o 2
L R] .
X _
—4.0 - n
» _—L—ﬁ‘“‘ E
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TONKIN & TAYLOR LTD BOREHOLE No: HA2

Hate Lecation: Refer te Site Plan

BOREHOLE LOG

SHEET 1 OF 1
PROJECT: Geotechnical Investigation LOCATION: Solomans Radio, Northeast Antenna  JOB No: 750725
CO-ORDINATES 8956784.67 mN DRILL TYPE: 50mm diameter Auger HOLE STARTED: 23/9/09
616180.26 mE HOLE FINISHED: 23/9/09
DRILL METHOD: Handauger .
RL. 5.86m g DRILLED BY: ADP
DATUM DRILL FLUID: N/A LOGGED BY: ADP CHECKED: CJF
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Appendix D: Geotechnical Laboratory Testing
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23 Morgan Street, Newmarket

Auckland 1023, New Zealand Form No.: P8

Form Date: January 2004

p. +64 2 356 3510

Fite: P:'615120W/orking materiatHydro_HAT_D1_0.6-1.0m.xls

GEOTECHNICS w. www.geotechnics.co.nz

Plate No.: Page of Your Job No.; 750725
Site : Broadcasting Antenna, Honiara, Sclomon Island Our Job No.: 615120,000
HA No.: 1 Sample iD.; D1 Depth: 0.5-1.0 {m)

Test Method Used : NZ$ 4402:1986 Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM ICOAHSE FNE MEDIUM ICOARSE FINE MEDIUM COARSE | V.COARSE
100 =
//
90
. L]
80 7
g
e
e 70
g S
£
= 80 4
8 /
iL 50 g :
@ f
=)}
£ 40 /’“
@
(8]
& 30 |+
o
20
10
0
0.001 0.04 0.1 1 10 100
Particle Size {mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
{mm) Passing (mm) Passing Diameter D {mm) Finerthan D
3.35 100 0.0445 76
2.00 100 0.0319 72
0.600 99 0.0229 67
0.212 94 0.0165 62
0.063 79 0.0122 57
0.0088 52
0.0063 47
0.0045 42
0.0032 38
0.0013 29

Sample history : As received.
Description: clayey/sandy SILT, stiff, brown, high plasticity, slightly dilatant.

Solid Density {measured) : 2.81 tm®

Remarks . A sub sample was split from the original sample for hydrometer analysis. This sample was soaked with
a dispersing agent (~16 hours), then the mechanical shaker was used, until the material was
brought into suspension, before proceeding with the test.
Suspension pH 8.0
Sample description is not IANZ endorsed.

Entered by . < 3 Date © tholod Checked by : ST Date: &/t={0Y
Vo
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23 Morgan Street, Newmarket
Auckland 1023, New Zeatand

p. +64 @ 356 3510

Form No.; P§

Form Date: January 2004

Fita: P:%15120Working materalHydro_HA1_D3_1.5-2 0m.xis

GEOTECHNICS w. www.gedlechnics.ca.nz

Plate No.: Page of Your Job No.: 750725
Site: Broadcasting Antenna, Honiara, Solomon Island Our Jobh No.; 615120.000
HA No.: 1 Sample ID.: D3 Depth: 1.5-2,0 {(m)

Test Method Used : NZS 4402:1986 Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM ICOARSE FINE IMEDIUM lcomss FINE |ME01UM COARSE | V.COARSE
100 —Tr
q0 N
80
|
c 70 + 1
Q
=
= 60
[
=
L 50
$ )
£ 40
g L
bt
20 +— 1
10 -
0
~0.001 0.01 0.1 i 10 100
Particle Size {mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
{mm) Passing {(mm) Passing Diameter D (mm) Finerthan D
3.35 100 0.0448 71
2.00 100 0.0321 67
0.600 98 0.0230 62
0.212 a0 0.0166 57
0.063 75 0.0122 53
0.0088 49
0.0063 44
0.0045 40
0.0032 36
0.0013 27

Sample history : As received.

Description: clayey/sandy SILT, firm to stiff, brown, high plasticity, slightly dilatant.

Solid Density (measured) : 2.82 tm®

Remarks : A sub sample was split from the original sample for hydrometer analysis. This sample was soaked with
a dispersing agent (~16 hours), then the mechanical shaker was used, until the material was
brought into suspension, before proceeding with the test.

Suspension pH 8.0

Sample description is not IANZ endorsed.

Entered by : 7 Date : Gi‘tot‘o‘\l

Checked by : 37 Date: &Jto/o9
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23 Morgan Streel, Newrnarket
Auckland 1023, New Zeoland Form No: P8
p. +64 9 356 3510 Form Date: January 2004
GEOTCHN[CS W, www.geotechnics.co.nz File: P\815120%Werking matedaltydro_HA2_Dt_0.5-1.0m.xis
Plate No.: Page of Your Job No.: 750725
Site : Broadcasting Antenna, Honiara, Solmon Island Our Job No.: 615120.000
HA No.: 2 Sample ID.: D1 Depth: 0.5-1.0 (m)

Test Method Used : NZS 4402:1986 Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

cLAY SILT SAND GRAVEL
100 FINE HECIUM ICOARSE FINE IMEDLUM I COARSE FINE IMED!UM COARSE V.COARSE
a0 -
80 d
/.l'
70 <
o
é 60 4 // {
k= 1
L 50
a
& 40 |-
5 |/
5 30 !
[\
20
10 b _ )
0 ]
0.001 0.01 0.1 1 10 100
Particle Size (mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) | Passing || (mm) | Passin Diameter D (mm) Finer than D
3.35 100 0.0441 79
2.000 100 0.0315 76
0.600 a8 0.0225 72
0.212 85 0.0161 68
0.063 83 0.0120 63
0.0086 58
0.0062 53
0.0044 49
0.0032 44
0.0013 32

Sample history : As received.
Description: clayey SILT with some sand, very stiff, brown, high plasticity, slightly dilatant.

Solid Density (measured) ; 2.81 tm®

Remarks: A sub sample was split from the original sample for hydrometer analysis. This sample was soaked with
a dispersing agent {~16 hours), then the mechanical shaker was used, until the materiat was
brought into suspension, before proceeding with the test.

Suspension pH 8.0
Sample description is not IANZ endorsed.

Entered by : £1 Date: {hipta9 Checked by : ST Date: Gflo/oq
T 1 1
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GEOTECHNICS

23 Morgan Street, Newmarket
Auckland 1023, New Zealand

p. +64 9 356 3510

w. www.geotechnics.co.nz

Form No.: P6

Form Date: January 2004

File: P5151200Working materialiHydro_RA2_D3_t.0-1.5mxls

Plate No.: Page of Your Job No.: 750725
Site : Broadcasting Antenna, Honiara, Solomon Island Our Job No.; 615120.000
HA No.: 2 Sample |D.: D3 Cepth: 1.0-1.5 {m)
Test Method Used : NZS 4402:1986 Test 2.8.4 Hydrometer
PARTICLE SIZE ANALYSIS
CLAY SILT SAND GRAVEL
FINE PEDIUM | COARSE | FINE t MEDIUM ! COARSE FINE | MEDIUM COARSE | V.COARSE
100 »
//’F"_
90 ]
80
./'
70 -
= ; B
£ /
= 50
g 4
iL 50 | s
ol
40 H
[ =
[F]
5, | /]
o
20
10 1
0
0.001 0.01 0.1 1 10 100
Particle Size {mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
{mm) Passing (mm) Passing Diameter D (mm) Finerthan D
3.35 100 0.0448 76
2.000 g9 0.0319 73
0.600 97 0.0228 70
0.212 91 0.0163 67
0.063 79 0.0120 64
0.0086 60
0.0061 56
0.0044 51
0.0032 45
0.0013 32

Sample history : As received. i
Description: clayey/sandy SILT, firm to stiff, brown, high plasticity, slightly dilatant.

Solid Density (measured) : 2.80 ym®

Remarks . A sub sample was split from the original sample for hydrometer analysis. This sample was soaked with
a dispersing agent (~16 hours), then the mechanical shaker was used, until the material was
brought into suspension, before proceeding with the test.
Suspension pH 8.0
Sample description is not ANZ endorsed.
Entered by : €1 Date: &lipln g Checked by : <A Date: &/tofoq
\ 1}
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