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Japan Port Consultants Ltd.
Mr. Yuzo Suzuki
Director

Attention : Mr. Yuzo Suzuki

Geotechnical Soil Investigation
Urgent Shift Of Ferry Terminal In Dili Port
Timor Leste

Gentlemen:

Geotechnik Ltd. is pleased to submit this report for our geotechnical
investigation performed for the construction of the Jetty for the Urgent Shift Of Ferry
Terminal, Dili Port Project in Republic of Timor Leste. The new facility will consist
and use for loading / un-loading at the port. We performed this study in general
accordance with our proposal dated 25 June 2015. The field investigation was
conducted on 18 July thru 14 August 2015.

PROJECT DESCRIPTION

Geotechnik Ltd was contracted by Japan Port Consultants Ltd. to conduct a
sub-soil investigation at the proposed location Urgent Shift Of Ferry Terminal, Dili
Port Project in Republic of Timor Leste. The structure will be in use for loading / un-
loading at the port facility purpose. The borehole locations are marked on site by
representative of Japan Port Consultants Ltd.

PURPOSE AND SCOPE OF STUDY

We performed this study to explore the subsurface stratigraphy and
groundwater conditions at the site and to develop engineering recommendations to
guide the design and construction of foundations for the Jetty - Urgent Shift Of Ferry
Terminal, Dili Port Project in Republic of Timor Leste. We accomplished study by:

1) drilling four boreholes to explore subsurface stratigraphy and
groundwater conditions and to obtain samples of the subsurface
materials for laboratory testing; and

2) analysing the field and laboratory data to develop engineering
recommendations.
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REPORT FORMAT

In the initial sections of this report we have presented descriptions of the field
and laboratory phases of the study and the generalized subsurface conditions at the
site. Recommendations for site preparation, foundation design, foundation protection,
and foundation construction considerations are presented in subsequent sections.
lllustrations following the report text include a vicinity map, a plan of borings, boring
logs, laboratory test results and foundation design information.

FIELD INVESTIGATION

General We explored the subsurface conditions at the Urgent Shift Of
Ferry Terminal, Dili Port Project site by drilling four boreholes at site location. The
boreholes were drilled ranging from 30 m to 45m depths below the existing sea-bed.
Borehole locations was set out and staked in the field by representative of Japan Port
Consultants Ltd.

Sampling Procedure Granular soil encountered in the borehole was
sampled in general accordance with the standard penetration test (SPT) procedures
specified in ASTM D-1586. The number of blows required with a 63 kg hammer falling
0.76 m to drive the sampler the final 0.30 m of the 0.45 m sampling interval is referred
to as the SPT N value. Where very dense material was encountered, the actual
penetration after the initial 0.15 m seating of the sampler is recorded for a total of 50
blows. Failure to attain the initial 0.15 m sampler penetration within 50 blows is
referred to as refusal and is shown on the boring logs as "Ref" for the indicated
amount of sampler penetration.

Boulder / Rock / Coral encountered in the borings was sampled by both SPT
procedures. In our experience, coral is poor for vibration / cyclic and dynamic loading
and good for static loading. Coral / rock coring methods are needed to explore a coral
profile, since neither method is completely successful in all instances.

Sample Handling After recovery, each sample was removed from the
sampler, examined, and visually classified by our geotechnical technician on site.
Representative portions of each soil sample samples were then sealed, packaged,
and transported to our laboratory in Republic of Timor Leste for further examination
and classification.

Boring Logs A record of field observations was maintained in the form of
field logs describing the visual identification of the subsurface materials encountered
at different depths below the existing grade, and other pertinent field data. The boring
logs were later edited to incorporate information obtained from laboratory examination
and classification. The final borehole logs are presented on Plates 3a thru 6d.

Water Level Observations We measured the water level in the
borehole after completion of field operations. The depth to water observations are
recorded at the top of the borehole logs.
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SUB-SURFACE MATERIAL- SOIL EXPLORATION

Sub Surface Material Stratigraphy The subsurface materials at the
proposed Urgent Shift Of Ferry Terminal, Dili Port Project location mainly consist of
Medium dense dark grey Sandy well graded GRAVEL (GW) (Gravels are sub-
rounded, sub-angular Quartz) / Medium dense dark grey Silty fine to coarse SAND
with Gravel (SM) (Gravels are sub-rounded, sub-angular Quartz) / Loose dark grey
calcareous SILT with little Sand (ML), with low plasticity / Very loose light grey
carbonate Silty, Gravelly fine to coarse SAND (SM) (Gravels are coral and shell
fragments interbedded with Silt and Sand layers) / Loose greyish white carbonate Silty
well graded GRAVEL with Sand (GW) (Gravels are coral and shell fragments
interbedded with Silt and Sand layers) / Very loose dark grey carbonate SILT with
Sand and Gravel (ML), with low plasticity (Gravels are coral and shell fragments
interbedded with Silt and Sand layers) / Dense whitish light grey carbonate Silty,
Gravelly fine to coarse SAND (SM) (Coralline Sand with coral and shell fragments and
flacky Quartz) / Medium dense dark grey SILT (ML), with moderate to high plasticity.

The representative samples collected along the depth of boreholes were
analysed. The identification and classification details along with penetration resistance
are presented on Plates 3 through 6d.

The details of borehole are tabulated below:

NS(;- Bc;‘gil:lctile Easting, m | Northing, m El(ezv),atin:m ggg::o?; Remarks
1 BH # 1 783,172.82 | 9,053780.58 + 3.31 40.50 onshore
2 BH#2 783,193.37 | 9,053,826.49 (-) 5.02 45.05 offshore
3 BH#3 783,204.90 | 9,053,854.30 | (-)11.22 33.60 offshore
4 BH#4 783,232.82 | 9,053,918.49 | (-) 16.63 30.05 offshore

LABORATORY TEST RESULTS

General We performed laboratory tests on selected samples, recovered
during the field investigation phase of this study, to verify field classifications and to
estimate the index and engineering properties of the subsurface materials. All tests
were conducted in general accordance with current applicable ASTM procedures or
equivalent.

Identification Tests Identification tests performed on selected samples
encountered in the borings drilled at the site included grain-size analysis (ASTM D
422) and determination of the percentage of material passing No. 200 sieve and
Atterberg limits determination (ASTM D 4318). The results of grain-size analyses
performed on selected samples, recovered from the borings are presented as grain
size curves on Plates 11 through 19. The percentage of material passing the No.200
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sieve was determined as a routine part of the grain-size analysis. Results of these
tests are tabulated on the boring logs in the column labelled "-0.075, %". Liquid and
plastic limits, determined for selected samples, are tabulated on the boring logs in the
column identified "LL(PL)".

Consolidation Test Procedure -ASTM D-2435

Sample Measurement, Sealing and Labeling Upon removal of the tube, remove the
drill cuttings in the upper end of the tube and measure the length of the soil sample
recovered to the nearest 5 mm in the tube. Seal the upper and lower end of the tube
by molten wax. Remove at least 25mm of material from the lower end of the tube. Use
this material for soil description in accordance with Practice ASTM D 2488. Measure
the overall sample length. Seal the lower end of the tube and carefully transported to
the laboratory. Storage of sealed samples was done as no moisture was lost during
storage, that is, no evidence of partial drying of the ends of the samples or shrinkage.
Time of storage was minimized, particularly when the soil or soil moisture was
expected to react with the sample tubes.

Summary of Test Method In this test method, the soil specimen is restrained laterally
and loaded axially with total stress increments. Each stress increment is maintained
until excess pore water pressures are completely dissipated. During the consolidation
process, measurements are made of change in the specimen height and these data
are used to determine the relationship between the effective stress and void ratio or
strain, and the rate at which consolidation can occur by evaluating the coefficient of
consolidation. The data from the consolidation test are used to estimate the magnitude
and rate of both differential and total settlement of a structure or earth-fill. Estimates of
this type are of key importance in the design of engineered structures and the
evaluation of their performance. The test results can be greatly affected by sample
disturbance. Careful selection and preparation of test specimens is required to
minimize disturbance. Consolidation test results are dependent upon the magnitude of
the load increments. Traditionally, the load is doubled for each increment resulting in a
load- increment ratio of 1. The apparatus in general use for this test method does not
have provisions for verification of saturation. Most undisturbed samples taken from
below the water table may be saturated. This test method uses conventional
consolidation theory based on Terzaghi’'s consolidation equation to compute the
coefficient of consolidation, cv .

The analysis is based upon the following assumptions:

a) The soil is saturated and has homogeneous properties;

b) The flow of pore water is in the vertical direction;

c) The compressibility of soil particles and pore water is negligible compared
the compressibility of the soil skeleton;

d) The stress-strain relationship is linear over the load increment;

e) The ratio of soil permeability to soil compressibility is constant over the load
increment; and

f) Darcy ’ s law for flow through porous media applies.
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Specimen Preparation All possible precautions were taken to minimize disturbance
of the soil or changes in moisture and density during specimen preparation. Avoid
vibration, distortion, and compression. Prepared test specimens in an environment
where soil moisture change during preparation was minimized. Trimmed the specimen
and insert it into the consolidation ring. Carefully insert the specimen into the
consolidation ring, by the width of the cut, with a minimum of force. All fibrous soils,
such as peat, and those soils that are easily damaged by trimming, were transferred
directly from the sampling tube to the ring, provided that the ring has the same
diameter as the sample tube.

Test Results The test data were and developed the graphical presentation of void
ratio verses log effective stresses and presented on Plates 20 thru 23. The
computation and summarized (Cc) Compression Index, (av) Coefficient of
Compression, (m,) Coefficient of Volume Compressibility, (Cv) Coefficient of
Consolidation, (Pc) Preconsolidation Pressure and (K) Coefficient of Permeability,
presented on Data Plate 20 thru 23.

Compression Index (Cc) were calculated from the consolidation data by the following
equation:

Cc =(e1-e2)/(log oY -log 61 )

Coefficient of Compression (ay) were calculated from the consolidation data by the
following equation:

ay=(e1-e2)/(o2-01)

Coefficient of Volume Compressibility (my) and also called modulus of compressibility
were calculated from the consolidation data by the following equation:

my =[(e1-e2)/ (02—061))/ (1+e,) or a, / (1+e, ) or ( de/ do )x[1/(1+e, )]
Where: e -e; are the void ratio at 1 and 2 stage of loading.
G, — G, are the effective stresses at 1 and 2 stage of loading.

Preconsolidation Pressure (Pc) was computed on each curves and construction
were illustrated. The sketch is self explanatory and the preconsolidation pressures are
tabulated on Plates 20 thru 23. Coefficient of Permeability ( K) The coefficient of
permeability of a fine grained soil may be indirectly determined by the consolidation
test data. Coefficient of permeability can be calculated by the following equation:

CV =k(1 +eo ) / (av'Yw ) = k / (mv'Yw )
Or

k= Cvmv'Yw
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Unconsolidated Undrained Triaxial Test (UU) ASTM D-2850

The purpose of this laboratory is to determine the unconfined compressive strength of
a cohesive soil sample. We will measure this with the unconfined compression test,
which is an unconsolidated undrained (UU or Q-type) test where the lateral confining
pressure is equal to zero (atmospheric pressure). As stated in ASTM D-2850.

Applied the axial load to produce axial strain at a rate of approximately 1 %/min for
plastic materials that achieve maximum deviator stress at approximately 3 to 6 %
strain. At these rates, the elapsed time to reach maximum deviator stress will be
approximately 15 to 20 min. Continue the loading to 15 % axial strain, except loading
may be stopped when the deviator stress has peaked then dropped 20 % or the axial
strain has reached 5 % beyond the strain at which the peak in deviator stress
occurred. Recording load and deformation values to three significant digits at about
0.1, 0.2, 0.3, 0.4, and 0.5 % strain; then at increments of about 0.5 % strain to 3 %;
and, thereafter at every 1 %. Took sufficient readings to define the stress-strain curve;
hence, more frequent readings may be required in the early stages of the test and as
failure is approached. The curves of Unconsolidated Undrained Triaxial test result are
presented on Plate UU.

Chemical Tests Chemical tests included determination of the carbonate
content of soils (ASTM D 4373), Carbonate content, which provides an indication of
the potential for carbonate leaching, was estimated for selected samples by
determining the percentage of material soluble in a dilute solution of hydrochloric acid.
Results of these tests are considered in classification of soil and are presented on the
boring logs.

Liquefaction of Standard Sands and Gravels:

Liguefaction is define as landslide or flowing of natural slopes of saturated which
triggered by minor forces and resembles from initial slopes of about 20° may try come
to rest on flat slopes of 4° or less. Saturated sandy soils in a loose to medium dense
condition were liquefied during earthquakes varying in magnitude from 5.5 to 8.5
[Richter scale] and at epicenter distance ranging from several miles to hundred miles.
Most of the liquefaction of sands occurred under such condition D5y < 2mm and C, <
10. the effective overburden pressure may be less than 2.0 kg/cm?, D; < 75 % and no
fine-grained soil strata lay above the saturated sands.

Japanese Engineers have made a detailed study of the relationship between soil,
foundation condition and building performance in zone ¢ (heavy damage). Variation of
Standard Penetration Resistance (SPT N-Value) with depth falls within the shaded
envelop of liquefaction is important of concern. The results of similar study to
determine the relationship between depths of pile, penetration resistance of the sub-
surface material at the pile tip and extent of damage for pile supported structures. If
we install pre-cast or caste in-situ pile 45 to 60 feet long than as per site analyses no
chances of damage in term of liquefaction.
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FOUNDATION ANALYSES and RECOMMENDATIONS

Foundation Design Criteria. A suitable foundation for any structure must
satisfy two basic independent criteria with respect to the underlying foundation soils.
First, the foundations should have an adequate factor of safety with respect to the
shear strength of the supporting soils. Second, the vertical movement of the footings
due to settlement or swelling of the foundation soils should be within the tolerable
limits for the structures. The structural loads from the new facility may be supported on
shallow foundations provided our recommendations for site preparation, foundation
construction and protection are followed.

Subsurface soils at the site, in their existing condition, are considered not suitable to
support the proposed new facilities on shallow foundations. The new facilities may be
supported either on natural soils or on deep foundations. Our foundation analyses
presented in this section are for foundations bearing on natural existing soils.

Foundation Types. We understand that Japan Port Consultants Ltd is
planning for Urgent Shift Of Ferry Terminal, Dili Port Project of Jetty, which
provides loading / unloading facilities, estimated and design loads through shallow
foundations or piles. The type of foundation for a particular structure should be
decided based on the subsurface stratigraphy and comparative economic and
construction considerations. Therefore Piles can serve the purpose with stability.

Deep Foundations Pre-cast and Drilled Piers

General. Drilled piers derive their resistance to compressive (downward) and tensile
(uplift) forces from skin friction acting on the foundation shaft. The following sections
discuss design recommendations for drilled piers in granular soils.

Method of Analysis for Drilled Pier capacity. The ultimate = compressive
capacity, Q, for a given drilled pier penetration is taken as the sum of the skin friction
on the pier wall, Qs, and the end bearing on the pier tip, Qp, so that:

Q = Qs"‘ Qp= fAs + qu

Where As and A, represent, respectively, the embedded surface and pier end area; f
and q represent, respectively, the unit skin friction and unit end bearing. When
computing ultimate tensile capacity, the end bearing term in the above equation is
neglected. Ultimate Pile Capacity and depth of pile plots for 0.4m and 1.0m diameter
Pipe and Bored caste-insitu concrete piles are presented on Plates 24a thru 25d.

Strength Parameters. Design soil parameters are based on grain size,
material type, SPT N-values of soil, water depth, carbonate content, density and
laboratory test results.

Unit Skin Friction. We recommend computing the unit skin friction in the
granular soils using the procedure described by Tomlinson (1991) as follows:

fsz = Ks Po tan 8
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Where: fg; = ultimate unit side resistance at depth z;
Po = average effective vertical stress in soil up to depth z;
) = angle of friction between soil and pile = %4 ¢; and
Ks = coefficient of horizontal stress;
0 = angle of internal friction.
End Bearing. The end bearing of drilled shafts in soil can be computed using

the following equation as described by Tomlinson (1991).

Qut = OpA

Where: Qut = ultimate end bearing;
A = cross-sectional area of the pile base; m?; and
o = ultimate unit base resistance.

Values of q, as presented in Tomlinson (1991) for a pile tip movement of 5 percent of
the pile diameter are as follows:

for loose sand, qp = 0
for medium dense sand, qp= 1,530 kN/m?
for dense sand, qp = 3,830 kN/m?

For drilled shafts bearing on rock the ultimate unit base resistance can be
calculated using the following equation:

ab= 2 No quc <UCS of rock or concrete whichever is less

where: Ng = tan? (45 + ¢/2);
Que = unconfined compressive strength of rock; and
0] = angle of friction between rock and concrete.

Lateral Capacity. For drilled piers embedded in sandy soils along the
transmission line, the lateral resistance should be calculated using the Broms (1964)
equation as follows:
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3
05DLCK,
P (e+L)
where: P = ultimate lateral resistance (kN);

= effective soil unit weight, kN/m?;

D = pile diameter, m;

L = pile length, m;

Ko = passive pressure coefficient; and
e = eccentricity of applied load, m.

SITE PREPARATION

General. Fill and excavation will be required at the site for the construction of
foundations. We recommend all fill placement and compaction be done in accordance
with our recommendations presented in this and subsequent sections.

Fill Characteristics. Clean sand is considered a good fill material. Ideally, fill
should consist of sand with less than 12 percent passing No. 200 sieve. However,
sand containing between 12 and 30 percent fines may also be used. The minus
No.40 sieve fraction should have a liquid limit less than 25 and a plasticity index less
than 8. Silty gravel or gravel, sand and silt mixture is also considered a suitable fill
material.

Compaction Equipment. The procedures used for fill placement and
compaction generally depend upon the material used and equipment available.
Granular fill should be compacted using a vibratory roller. A 10-tonne vibratory roller
is generally suitable for compacting granular soils, but large quantities of water may be
needed to facilitate compaction. The lift thickness of fill should be limited to 0.2 m,
loose measure.

Structural and General Fill. Fill placed in paved areas or below specific
facilities should be compacted in accordance with recommendations given below for
structural fill. Fill placed for landscaping purposes is considered general fill. Structural
and general fill should be compacted to the applicable average in situ densities given
below.

Clean sand should be compacted to the following relative densities based on
limiting densities determined in accordance with ASTM D-4253 and D-4254. Sand
containing less than 12 percent passing 0.075-mm (No. 200) sieve is considered clean
sand.
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J structural fill consisting of clean sand should be compacted to an
average relative density of 75 percent with no test less than 70 percent,
and

J general fill consisting of clean sand should be compacted to an average
relative density of 70 percent with no test less than 65 percent.

The following criteria apply to fill containing greater than 12 percent
passing the 0.075 mm (No. 200) sieve.

o structural fill should be placed slightly wet of optimum moisture content
and compacted to 95 percent of maximum dry density determined in
accordance with ASTM D 1557-78 (modified Proctor); and

o general fill should be compacted to 90 percent of maximum dry density
determined in accordance with ASTM D 1557-78 (modified Proctor).

Placement Control. Fill placement and compaction can be monitored by a
nuclear density gage, or sand cone density test. Dry densities and moisture contents
may be determined by any one of these tests. Selection of the appropriate procedure
will depend upon the types of fill material and expertise of the personnel performing
the quality control.

Excavation Stability. Excavations for below-grade facilities can be performed
using sheeted vertical cuts or open-cut procedures. While open-cut methods of
completing excavations are considered generally satisfactory for shallow below-grade
structures, we believe they may not be feasible for deeper-seated facilities. These
excavations will require increased space to accommodate side slopes. We
recommend temporary side slopes in natural material cut areas should not exceed
2.0-horizontal to 1.0-vertical. Therefore, vertically cut excavations retained by using
conventional sheeting may be an effective method of excavating for deeper-seated
below-grade structures.

Although other types of excavation sheeting are appropriate, conventional
interlocking steel sheet piling is commonly used in site development to retain vertically
cut excavations.

FOUNDATION CONSTRUCTION AND PROTECTION CONSIDERATIONS

Wind and Water Erosion Clean sand backfill placed outside the structures
should be protected against wind and water erosion. Recommendations for marl cap
are given for the site preparation, Marl which consist of silty sands or sandy silts with
limestone fragments/coralline sand is frequently used as a fill material in the
embedment region.

The natural cementation properties of this material when compacted to 90 percent of
the maximum dry density determined in accordance with ASTM provides adequate
resistance to wind and water erosion. Other alternatives for wind and water erosion
protection include asphalt paving and planned landscaping.

Compaction The procedures used for fill placement and compaction
generally depend upon the material used and equipment available. Granular fill
should be compacted using a vibratory roller.
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A 10-tonne vibratory roller is generally suitable for compacting granular soils, but large
quantities of water may be needed to facilitate compaction. The lift thickness of fill
should be limited to 0.30 m, loose measure. When the fill is compacted with small
vibratory rollers or hand-guided plate tampers in trenches etc., the lift thickness should
be limited to 0.15 m, loose measure.

Chemical Attack of Buried Concrete.

Buried reinforced concrete may be susceptible to deterioration by chemical
attack if the chemicals are in solution form and above a certain concentration. The
two major types of chemical attack are due to sulphate and chloride concentrations in
the foundation soils.

We recommend to use Type | cement modified with micro silica along with the
super plasticizer and corrosion inhibitors for all below grade concrete at the site, to
provide protection against both sulphate attack on concrete and chloride induced
corrosion of reinforcing steel.

To minimize corrosion potential the concrete mix should be designed using a
water-cement ratio not greater than 0.45. Admixtures may be required to provide
workability. Concrete should be densified using vibrators and a cover of not less than
75 mm provided over all reinforcing steel embedded in foundation concrete.

Carbonate Leaching
Carbonate leaching is considered a significant foundation design factor if:
1) soils above groundwater level contain more than 20 percent carbonates; and

2) conditions are present that may lead to long-term percolation of water through
the carbonate-enriched foundation soils.

Carbonate leaching occurs when the soluble salts present in soils above
groundwater are dissolved by relatively fresh water percolating through the carbonate
enriched soils. This leaching of carbonates eventually weakens the original soil
structure leading to foundation distress.

Based on our laboratory test results, the carbonate content of the soils above
ground water level at the site is greater than 20 percent. Therefore, protection against
carbonate leaching due to possible percolation of water from rainfall, leaking pipes,
and irrigation is warranted at this site.

We recommend that an impermeable membrane, such as Visqueen, be placed
around building perimeters to a distance of approximately 1.5 m beyond the edge of
the foundations and be sloped away from structures to provide drainage.
Alternatively, placing 1.5 m wide concrete or asphalt apron around structures is
considered satisfactory. Plantation around the building perimeters to a lateral distance
of 1.5 m should be avoided.

LIMITATION

This report and analysis are based on the limited extent of soil exploration work.
However during the excavation of foundation if considerable departure of reported soil
strata are observed, the matter be reported to us for further advice.
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CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY
TERMINAL IN DILI PORT, TIMOR LESTE

BORING NO.

BH#1

CO-ORDINATE (M) X= 783,172.82

DIAM: 96 mm

SHEET:

1 OF 5

Y=9,053,780.58

Location: On-shore

Ground Elevation (m) = + 3.31

Date of Commencement: 18 July 2015

Depth (m): 40.50 Date Completed: 24 July 2015
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Very loose light grey carbonate Silty, Gravelly
ine to coarse SAND (SM) (Gravels are coral 8
nd shell fragments interbedded with Silt and
Sand layers)
o
0 0
o 9.00 102]|2(4] 9 lA S-6
8.55-9.00
8
2 : 10.00 m 10
[ | Contineous Corig Rock Sample
[ J SPT Representative Sample
[ | Thin Wall Tube Sample PLATE - 3a




Geotechnik Ltd

geotechnical and material engineers

BORING LOG

Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY
TERMINAL IN DILI PORT, TIMOR LESTE

BORING NO.

BH#1

CO-ORDINATE (M) X= 783,172

.82

DIAM: 96 mm

SHEET: 2 OF 5

Y=9,053,780.58

Location: On-shore

Ground Elevation (m) = + 3.31

Date of Commencement: 18 July 2015

Depth (m): 40.50

Date Completed: 24 July 2015

B £ Eh E Blows/15 cm 3
= = ) 23 o
els|=13a gu‘E% SOIL / ROCK MATERIAL Bepth  (m) > SPT Chart Sample No.
Flslsl2]| 25 IN-SITU DESCRIPTION P = Depth of the
O - = No|N{|Nz| 0 10 20 30 40 50 | Sample
w = )
10
Very | hitish bonate SILT with 7
ery loose whnitish grey carbonate Wi
. - 10.50 3|1 1 2 10.05-10.5
° Sand & Gravel (ML), with low plasticity
© o (Gravels are coral and shell fragments
interbedded with Silt and Sand layers) 1
3
. i:: i:: i:: :: Loose whitish light grey carbonate Silty well
[ 2<]-1<];]graded GRAVEL with Sand (GW) (Gravels are 11.95 1014(3]7]q2 S-8
qerqedade|coral and shell fragments interbedded with 11.50-11.95
qeedede]Sitand Sand layers)
deedede 13
fododods 9
@[]0 1345 (33|36 Jx 13.0-13.45
~ 8 [feeded 14
fododods s-10
b S HS 14.90 245|945 \ 14.45-14.9
: j:j j:j j:j j: - very loose below 14.90 m
fododods 16
o » » » »
e i B B e 16.50 2|1(2]3 S-11
Loose whitish grey carbonate Gravelly SILT 16.05-16.5
with Sand (ML), with low plasticity (Gravels are 17
- = coral and shell fragments interbedded with Silt
- and Sand layers)
8 S-12
= 1790 (5|4 |48 g 17.45-17.9
]| Loose greyish white carbonate Silty well
:Z: :Z graded GRAVEL with Sand (GW) (Gravels are
<<J;|coral and shell fragments interbedded with
«r<]-:1Silt and Sand layers)
o aeles 19
e S-13
<o 19.45 7(3]|2]s 19.0-19.45
© o
=] el
(=] L3N O X
| - - 20.00 m 20 }
[ ] Contineous Corig Rock Sample
[ J SPT Representative Sample
[ ] Thin Wall Tube Sample

PLATE - 3b




Geotechnik Ltd

geotechnical and material engineers

BORING LOG

Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY

TERMINAL IN DILI PORT, TIMOR LESTE

BORING NO. BH#1

CO-ORDINATE (M) X= 783,172.82 DIAM: 96 mm

SHEET: 3 OF 5

Y=9,053,780.58

Location: On-shore

Ground Elevation (m) = + 3.31

Date of Commencement: 18 July 2015

Depth (m): 40.50

Date Completed: 24 July 2015

B £ Eh E Blows/15 cm g
. = ) S35 =2
els|=13a 2 é SOIL / ROCK MATERIAL Depth  (m) = SPT Chart Sample No.
Flslsl2]| 25 IN-SITU DESCRIPTION P = Depth of the
s |a|=E = No|N{|Nz| 0 10 20 30 40 50 | Sample
w = n
20
Loose light grey carbonate SILT with Sand and
Gravel (ML), with low plasticity (Gravels are
coral and shell fragments interbedded with Silt 20.85 5(3|4]|7 S-14
° 2 and Sand layers) 21 Za 20.4-20.85
n
@
b 21.95m 22
. :|Loose whitish grey carbonate well graded J S-15
et el | GRAVEL with Silt (GW-GM) (Gravels are coral|  22.40 5(a4]|2]|6 21.95-22.4
<[<i<)ei<]-i<ki]and shell fragments interbedded with Silt and
e olz|sand layers) 23
- g [fodadaaf 516
T @ Jdodadads N 23.4-23.85
oo 23.85 5(a4|5]|9]24
. dedadeat: /
] feve]erelenents
S M IO OE 25
Very loose dark grey carbonate SILT with Sand S-17
and Gravel (ML), with low plasticity (Gravels 25.40 41112 24.95-25.4
are coral and shell fragments interbedded with
Silt and Sand layers) 26
S-18
- medium dense grey carbonate SILT with 26.95 718 12(20 | 27 26.5-26.95
fine Sand (ML), 26.50 to 28.00 m
« 3
- ©
28
- medium dense dark grey carbonate SILT S-19
(ML) with low to moderate plasticity, 26.50 to 28.45 6|8 (12|20 N 28.0-28.45
28.00 m
29
g S-20
8 30.00 m 30.00 6|9 ]|13(22| 30 29.55-30.0
[ ] Contineous Corig Rock Sample
[ J SPT Representative Sample
[ ] Thin Wall Tube Sample

PLATE - 3¢



Geotechnik Ltd

geotechnical and material engineers

BORING LOG

Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY

TERMINAL IN DILI PORT, TIMOR LESTE

BORING NO.

BH # 1

CO-ORDINATE (M) X= 783,172.82

DIAM: 96 mm

SHEET: 4 OF 5

Y=9,053,780.58

Location: On-shore

Ground Elevation (m) = + 3.31

Date of Commencement: 18 July 2015

Depth (m): 40.50

Date Completed: 24 July 2015

£l - En © Blows/15cm | 3
= =l £ 7] L3 © SPT Chart Sample No.
s|ls|=|8 2 g SOIL / ROCK MATERIAL Depth  (m) >
3 § ';!,- % e Z IN-SITU DESCRIPTION E Depth of the
s lal=z = No|N{|N:| 0 10 20 30 40 50 | Sample
. i ® 30 A
Dense grey carbonate Sandy SILT (ML), with
low plasticity
o 2
© 31
© s-21
5 31.45 5|10 (24|34 31.0-31.45
Dense whitish light grey carbonate Silty,
Gravelly fine to coarse SAND (SM) (Coralline 32
Sand with coral and shell fragments and flacky
Quartz)
S-22
3295 |12|22|23(45| 33 32.5-32.95
n
® 3 34
S-23
34.40 13 | 22 | 28 | 50 7& 33.95-34.4
35
S-24
& 36 35.45-35.9
a3 3590 (1420|2141
Medium dense dark grey Silty, Gravelly fine to
oarse SAND (SM), Gravels are sub-rounded
o
I 0 0 sub-angular Quartz a7
2 S-25
S 37.40 3|14|8]|12 36.45-37.4
Medium dense dark grey SILT (ML), with
moderate to high plasticity 38
0 ‘c_> S-26
L 38.95 5|19 8|17 39 38.5-38.95
-3.1
(=
S
19 40.00 m 40
[ ] Contineous Corig Rock Sample
[ J SPT Representative Sample
[ ] Thin Wall Tube Sample

PLATE - 3d




Geotechnik Ltd

geotechnical and material engineers

Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT

OF FERRY TERMINAL IN DILI PORT, TIMOR LESTE BORING NO. BH#1
Sample # Moisture | Wet Density | Dry density Spesific
Depth (m) | Contant (%) (Kg/m3) (Kg/m3) Gravity

S-1 1.50 7.5 1929 1795 2.62
S-2 3.00 -.- -.- -.-
S-3 4.15 4.8 .- -\ 2.61
S-4 6.00 -.- -.- -.-
S-5 7.50 37.3 2.32
S-6 9.00 42.4 1577 1107 2.26
S-7 10.50 -\ .- -\ .-
S-8 11.95 39.6 .- -\ 2.21
S-9 13.45 37.4 - - 2.28
S-10 14.90 - .- - .-
S-11 16.50 - - - -
S-12 17.90 36.6 .- - 2.31
S-13 19.45 - - - -
S-14 20.85 31.2 1714 1306 2.32
S-15 22.40 - - - -
S-16 23.85 29.8 .- - 2.19
S-17 25.40 28.7 - - 2.37
S-18 26.95 33.5 1670 1251 2.29
S-19 28.45 - - - -
S-20 30.00 34.5 2.29
S-21 31.45 24.7 2.46
S-22 32.95 32.6 2.60
S-23 34.40 7.4 2.60
S-24 35.90 7.3 2126 1982 2.52
S-25 37.40
S-26 38.95 41.6 2.21
S-27 40.50 39.2 2143 1540 2.20

PLATE 3f




Geotechnik Ltd BORING LOG

geotechnical and material engineers

Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY
TERMINAL IN DILI PORT, TIMOR LESTE BORINGNO. BH#1
CO-ORDINATE (M) X= 783,172.82 DIAM: 96 mm SHEET: 5 OF 5
Y=9,053,780.58 Location: On-shore
Ground Elevation (m) = + 3.31 Date of Commencement: 18 July 2015
Depth (m): 40.50 Date Completed: 24 July 2015
3 PN El © Blows/15 cm g
-1 Z1E ) L3 © SPT Chart Sample No.
g .5 =139 29 SOIL / ROCK MATERIAL Depth  (m) >
5|%|5|s ° (% IN-SITU DESCRIPTION P z Depth of the
sl 3 No|N: [Nz | & 0 10 20 30 40 50 | Sample
w = 77}
40
2|2 ml Medium dense dark grey SILT (ML), with s27
2 s | 5 ,
IR A 1 g moderate to high plasticity r 4050 _ 12 (7112119 A 40.05-40.5
' 1 41
L . L
42
43
44
45
46
47
48
49
mAadil e
= S 50
[ ] Contineous Corig Rock Sample
[ J SPT Representative Sample
[ ] Thin Wall Tube Sample

PLATE - 3e



Geotechnik Ltd

geotechnical and material engineers

BORING LOG

Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY

BORING NO. BH#2

TERMINAL IN DILI PORT, TIMOR LESTE
CO-ORDINATE (M) X= 783,193.37 DIAM: 96 mm SHEET: 1 OF 5
Y=9,053,826.49 Location: Off-shore
Ground Elevation (m) = - 5.02 Date of Commencement: 28 July 2015
Depth (m): 45.05 Date Completed: 24 August 2015
£ E :| 2 Biowsiiscm | 3 SPT Chart Sample N
- ) L3 .
slslzlg]| =2 SOIL / ROCK MATERIAL Depth (m) = = ==
Flsls|s| =& IN-SITU DESCRIPTION P z Depth of the
2|82 =0 No|Ni|Nz| & 0 10 20 30 40 50 ample
] [ »
0
Very loose grey Silty fine to coarse SAND with
ittle Gravel (SM), (Gravels are subrounded,
ubangular Quartz)
1
- 8
©@ S-1
1.90 5(2(2]4]| 5 A 1.45-1.90
8
) 3.00m 3
. S-2
Vgry Iloose to medium densg grey carbonate 3.45 11als6l10 ) 3.00-3.45
Silty fine to coarse SAND with Gravel (SM)
Gravels are coral and shell fragments
nterbedded with Silt and Sand layers, Quartz 4
nd Sanstone) S-3
4.60 718|917 F 4.15-4.60
-loose to 4.15m 5
o
o~ -
wn
- medium dense below 4.15 m
6 S-4
6.20 717|(8]15 i 5.76-6.20
7 S-5
7.10 416|814 A 6.65-7.10
o
% 8.10m 8 S-6
8.10-8.55
Medium dense dark grey carbonate SILT with 8.55 716|915 A
Sand & little Gravel (ML), with low plasticity
o (Gravels are coral and shell fragments) 9
™ N
<
8
S 10.00 m 10
— T
[ | Contineous Corig Rock Sample
[ J SPT Representative Sample
[ | Thin Wall Tube Sample PLATE - 4a




Geotechnik Ltd

geotechnical and material engineers

BORING LOG

Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY
TERMINAL IN DILI PORT, TIMOR LESTE

BORING NO.

BH#2

CO-ORDINATE (M) X= 783,193.37 DIAM: 96 mm SHEET: 2 OF 5
Y=9,053,826.49 Location: Off-shore
Ground Elevation (m) = - 5.02 Date of Commencement: 28 July 2015
Depth (m): 45.05 Date Completed: 24 August 2015
B £ Eh § Blows/15 cm g
i = 4 = B ©
els|=13a 28 SOIL / ROCK MATERIAL Depth  (m) = SPT Chart Sample No.
Fls|slg]| 2 (% IN-SITU DESCRIPTION P = Depth of the
2l1a|z S No|N:|N:|a 0 10 20 30 40 50 | Sample
w [ [72]
10 -
Loose to medium dense dark grey carbonate 10.30 3|56 (11 ZL S-7
SILT with Sand & Gravel (ML), with low 9.85-10.30
plasticity (Gravels are coral and shell
fragments interbedded with Silt and Sand 11
. S layers)
<
- medium dense to 10.30 m
] - loose below 10.30 m 12 S-8
o 1230 m|  12.30 31246 11.85-12.3
g |Medium dense light grey carbonate Sandy well
g |oraded GRAVEL with Silt (GW-GM) (Gravels 50
{Fixf-i{i-{|are coral and shell fragments interbedded 13
@[] ] |with Silt and Sand layers) 1330 17151813 12.85-13.3
fododods 14
. 14.80 9|7 |11]1s S-10
- g [eqedede 15 14.35-14.8
6 e
qodadede 16
deodadads 1660 | 11| 9 | 13| 22 S-11
® oo N 16.15-16.6
3 17
° qodadede
l\_ chegefegefenele
= D LN D0 DL 17.70m S-12
18 17.7-18.15
Medium dense light grey carbonate SILT with 18.15 12 (11|13 | 24
Sand & little Gravel (ML), with low plasticity
o (Gravels are coral and shell fragments
Iy a interbedded with Silt and Sand layers) 19
~ S-13
- Gravelly SILT with Sand (ML) below 19.40 13|15 16 | 31 k 18.95-19.4
S 18.95 m /
S
R - L 20.00 m 20
[ ] Contineous Corig Rock Sample
[ J SPT Representative Sample
[ ] Thin Wall Tube Sample

PLATE - 4b




Geotechnik Ltd

geotechnical and material engineers

BORING LOG

Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY

TERMINAL IN DILI PORT, TIMOR LESTE BORINGNO. BH#2
CO-ORDINATE (M) X= 783,193.37 DIAM: 96 mm SHEET: 3 OF 5
Y=9,053,826.49 Location: Off-shore
Ground Elevation (m) = - 5.02 Date of Commencement: 28 July 2015
Depth (m): 45.05 Date Completed: 24 August 2015
E £ Eh § _ Blows/15 cm 3
slslz|g| o3 SOIL / ROCK MATERIAL Depth  (m) = SPT Chart Sample No.
5|ls|s|=% ° % IN-SITU DESCRIPTION P = Depth of the
s la|=E = No|N:|N2| 0 10 20 30 40 50 | Sample
w [ wn
20 -
Medium dense to dense light grey calcareous
SILT (ML), with high to moderate plasticity
S-14
(Gravels are coral and shell fragments
interbedded) 20.95 719 |13]|22( o9 20.5-20.95
- medium dense to 21.75 m
22 S-15
22.20 1117 (15| 32 21.75-22.2
- dense, 21.75t0 23.30 m
23
S-16
- dark grey medium dense below 23.30 m B 9 |13]12]25 o4 BIBI
© a 25
N 25.30 8|7|8]15 $-17
24.85-25.3
26
275 |7 |9]o9|1s ﬁL s5-18
27 26.3-26.75
28.10 7|14 |11]|15|28 N S-19
4 27.65-28.1
29
8 $-20
_18 30.00m| 30.00 6|8|9]17| 30 4 29.55-30.0
[ ] Contineous Corig Rock Sample
[ J SPT Representative Sample
[ ] Thin Wall Tube Sample

PLATE - 4c




Geotechnik Ltd

geotechnical and material engineers

BORING LOG

Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY

TERMINAL IN DILI PORT, TIMOR LESTE BORINGNO. BH#2
CO-ORDINATE (M) X= 783,193.37 DIAM: 96 mm SHEET: 4 OF 5
Y=9,053,826.49 Location: Off-shore
Ground Elevation (m) = - 5.02 Date of Commencement: 28 July 2015
Depth (m): 45.05 Date Completed: 24 August 2015
3 PN En © Blows/15 cm g
. ‘;:’ é n L3 © SPT Chart Sample No.
slsl=]@ 4 .E SOIL / ROCK MATERIAL Depth  (m) >
5|%|5|s 22 IN-SITU DESCRIPTION = Depth of the
sl 3 No| N[Nz | & 0 10 20 30 40 50 | Sample
w [= »
30 L/w
Medium dense to dense dark grey calcareous
SILT (ML), with high to moderate plasticity
(Gravels are coral and shell fragments
interbedded) 31
- dense to 32.0 m S-21
32.00 20 (19 19|38 | 32 31.55-32.0
- medium dense, 32.0 to 34.60 m
S22
33 33.1-33.55
33.55 6| 8|12 20 ).
34
S-23
- dense, 34.60 to 36.00m 34.6-35.05
. \
- 8 3505 |12[16( 18|34 35 /A
o
36 S-24
36.0-36.45
36.45 74| 8/(12
37
S-25
37.80 6 | 13|17 | 30 \ 37.35-37.8
38
39 S-26
38.9-39.35
39.35 8|9 [12(21 z#
8
_ =] 40.00 m 40
[ ] Contineous Corig Rock Sample
[ J SPT Representative Sample
[ ] Thin Wall Tube Sample

PLATE - 4d



Geotechnik Ltd

geotechnical and material engineers

BORING LOG

Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY
TERMINAL IN DILI PORT, TIMOR LESTE

BORING NO.

BH # 2

CO-ORDINATE (M) X= 783,193.37

DIAM: 96 mm

SHEET: 5 OF 5

Y=9,053,826.49

Location: Off-shore

Ground Elevation (m) = - 5.02

Date of Commencement: 28 July 2015

Depth (m): 45.05

Date Completed: 24 August 2015

3 PN En © Blows/15 cm g
e 23 = SPT Chart Sample No.
els|=]g g8 SOIL / ROCK MATERIAL Depth  (m) >
51s1s]l2| 25 IN-SITU DESCRIPTION z Depth of the
2la|=z = No|N{|N:| & 0 10 20 30 40 50 | Sample
w [= n
40
Medium dense to very dense dark brownish 5.27
rey Silty, Gravelly fine to coarse SAND (SM),
Gravels are Quartz & Phylite) 40.85 1319 (11)20 J\ 40.4-40.85
41
- medium dense to 41.85 m
]
© P
42 S-28
- very dense below 41.85 m 42.30 27 |33 (31|64 41.85-42.3
1 43
e 40.50 m
S-29
Very dense reddish greyish mix with brown ]
SILT with Sand and little Gravel (ML), with low | =20 | 18] 24| 27|31 43.35-438
0 to moderate plasticity (Gravels are Quartz & 44
~ N .
- Phylite)
0 X
g - greyish light brown below 44.6 m S-30
A R [ N L e L 45.05 2120|3252 y45 44.6-45.05
I \ r-—=-=1{1==-r-1
\ ,.
e e e = — - J
46
47
48
49
mAadil e
= - 50
[ ] Contineous Corig Rock Sample
[ J SPT Representative Sample
[ ] Thin Wall Tube Sample

PLATE - 4e



Geotechnik Ltd

geotechnical and material engineers

Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT

OF FERRY TERMINAL IN DILI PORT, TIMOR LESTE BORING NO. BH#2
Sample # Moisture | Wet Density | Dry density Spesi_fic
Depth (m) | Contant (%) (Kg/m3) (Kg/m3) Gravity

S-1 1.90 17.0 2091 1787 2.60
S-2 3.45 - - - -
S-3 4.60 12.2 2682 2391 2.60
S-4 6.20 - - - -
S-5 7.10 22.0 2618 2145 2.40
S-6 8.55 32.2 2007 1518 2.34
S-7 10.30 - - - -
S-8 12.30 30.9 2522 1926 2.28
S-9 13.30 - - - -
S-10 14.80 22.3 -.- -.- 2.40
S-11 16.60 28.8 2451 1903 2.41
S-12 18.15 - - - -
S-13 19.40 28.4 2016 1570 2.40
S-14 20.95 - - - -
S-15 22.20 - ~ - ~
S-16 23.75 34.6 2425 1802 2.26
S-17 25.30 - - - -
S-18 26.75 33.6 1907 1427 2.28
S-19 28.10 - - - -
S-20 30.00 32.6 2371 1789 2.29
S-21 32.00 40.5 2369 1686 2.21
S-22 33.55 - - - -
S-23 35.05 - - - -
S-24 36.45
S-25 37.80
S-26 39.35 54.3 2172 1407 2.02
S-27 40.85 - - - -
S-28 42.30 17.0 2039 1743 2.47
S-29 43.80 - - - -
S-30 45.05 21.5 2536 2088 2.36

PLATE 4f




Geotechnik Ltd

geotechnical and material engineers

BORING LOG

Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

TERMINAL IN DILI PORT, TIMOR LESTE

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY

BORING NO. BH#3

CO-ORDINATE (M) X= 783,204.90 DIAM: 96 mm SHEET: 1 OF 4
Y=9,053,854.30 Location: Off-shore
Ground Elevation (m) = - 11.22 Date of Commencement: 29 July 2015
Depth (m): 33.60 Date Completed: 04 August 2015
£ E :| 2 Biowsiiscm | 3 SPT Chart Sample N
- ) L3 .
slslzlg]| =2 SOIL / ROCK MATERIAL Depth (m) = = ==
Flsls|&| =& IN-SITU DESCRIPTION P z Depth of the
2|82 =0 No|Ni|Nz| & 0 10 20 30 40 50 ample
] [ »
0
Loose grey calcareous SILT with fine Sand
(ML), with low plasticity
1
T 2
=5 S-1
1.95 33|36 2 f 1.50-1.95
©
o 3.15m 3
S-2
. 3.60 1 2|13]|5 3.15-3.60
Very loose to loose dark grey carbonate Silty AN
ine to medium SAND with little Gravel (SM)
Gravels are coral and shell fragments 4
nterbedded with Silt and Sand layers)
- loose to 4.65 m S-3
0 4.65-5.10
~ 10 5
oo 5.10 212214
- very loose, 4.65t0 6.25 m
1\
- - medium dense Silty fine to coarse SAND \
:E with Gravel (SM) below 6.25 m S-4
6.70m{ .70 5111223 >§ 6.25-6.70
Medium dense dark grey carbonate SILT with 7
fine Sand (ML), with low plasticity
8
° S5
"’ s M 840 |5 |11[12]23 A 7.95-8.40
9
S-6
8 9.65 88| 8|16 9.20-9.65
‘O_' 10.00 m 10
[ | Contineous Corig Rock Sample
[ J SPT Representative Sample
[ | Thin Wall Tube Sample PLATE - 5a




Geotechnik Ltd

geotechnical and material engineers

BORING LOG

Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY

TERMINAL IN DILI PORT, TIMOR LESTE BORINGNO. BH#3
CO-ORDINATE (M) X= 783,204.90 DIAM: 96 mm SHEET: 2 OF 4
Y=9,053,854.30 Location: Off-shore
Ground Elevation (m) = - 11.22 Date of Commencement: 29 July 2015
Depth (m): 33.60 Date Completed: 04 August 2015
E E Eh § _ Blows/15 cm 3
slslz|g| o3 SOIL / ROCK MATERIAL Depth  (m) = SPT Chart Sampe Mo,
0N I I I % IN-SITU DESCRIPTION P = Depth of the
O - = No|N{|Nz| 0 10 20 30 40 50 | Sample
w [ (2]
10
Loose to medium dense dark grey carbonate
fine Sandy SILT (ML), with low plasticity S-7
(Gravels are coral and shell fragments 11.10 12 (15 (19|34 | 11 10.65-11.1
interbedded with Silt and Sand layers)
- medium dense to 12.22 m 12
_dense.12.22 10 13.70 m 12.67 14|20 | 23 | 43 12.22-12.67
13
- loose, 13.70to 15.15 m 14 9
14.15 4|1 5]|5]10 Vi 13.7-14.15
o
© 5 15
= . S-10
- medium dense,15.15t0 17.75 m
15.60 7 10|14 |24 15.15-15.6
16
- dark grey carbonate SILT (ML), with high to
moderate plasticity below 16.70 m 17 S-11
17.15 8|8 |10]|18 16.7-17.15
18 173-112 2
-loose, 17.75t0 19.40 m 1820 31313 |° Z§ 7518,
19
3 - medium dense below 19.40 m 513
S 2000m| 1985 |49 |rar)| A 19.4-19.85
— - - 1
[ ] Contineous Corig Rock Sample
[ J SPT Representative Sample
[ ] Thin Wall Tube Sample
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CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY

TERMINAL IN DILI PORT, TIMOR LESTE BORING NO. BH#3
CO-ORDINATE (M) X= 783,204.90 DIAM: 96 mm SHEET: 3 OF 4
Y=9,053,854.30 Location: Off-shore
Ground Elevation (m) = - 11.22 Date of Commencement: 29 July 2015
Depth (m): 33.60 Date Completed: 04 August 2015
E E Eh § Blows/15 cm 3
é 8=
els|=13a 28 SOIL / ROCK MATERIAL Depth  (m) = SPT Chart Sample No.
8l8]l2] £ ° E. IN-SITU DESCRIPTION P = Depth of the
> @ © £a = Sample
O - = No|N{|Nz| 0 10 20 30 40 50 P
w [ (7]
20
Medium dense dark grey carbonate SILT
(ML), with high to moderate plasticity (Gravels
are coral and shell fragments)
21 S-14
N 21.30 8 |11 (10|21 20.85-21.3
(] ‘u_) yioN
o 22
<
& 22.40 m
Loose to medium dense dark grey calcareous / 15
SILT (ML), with high to moderate plasticity 2285 | 4| 5]5/10)23 24-22.85
24
- loose to0 25.35 m J S-16
24.40 415|409 2 23.95-24.4
<
25
. S-17
- medium dense below 25.35 m
25.80 5 8 8| 16 25.35-25.8
26
3
& 26.85m
27 S-18
27.30 18 [ 28 | 34 | 62 26.85-27.3
Dense to very dense light to dark greenish
Silty, Gravelly fine to coarse SAND (SM)
Gravels are Phyllite and Quartz)
28
10 ﬁ. - very dense to 28.35 m 19
© 28.80 26|21 (24|45 / 28.35-28.8
- dense below 28.35 m 29
8
18 2 28 30.00 m 30
[ | Contineous Corig Rock Sample
[ J SPT Representative Sample
[ ] Thin Wall Tube Sample

PLATE - 5¢
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CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY
TERMINAL IN DILI PORT, TIMOR LESTE BORING NO. BH#3
CO-ORDINATE (M) X= 783,204.90 DIAM: 96 mm SHEET: 4 OF 4

Y=9,053,854.30

Location: Off-shore

Ground Elevation (m) = - 11.22

Date of Commencement: 29 July 2015

Depth (m): 33.60

Date Completed: 04 August 2015

3 P El © Blows/15 cm g
|| E| ¢ L3 © SPT Chart Sample No.
els|=]g g8 SOIL / ROCK MATERIAL Depth  (m) =
51s1s]l2| 25 IN-SITU DESCRIPTION z Depth of the
2la|=z = No|N:|N2| = 0 10 20 30 40 50 | Sample
w = N
30 -
30.20 25 (20|25 |45 S-20
Dense to very dense light to dark greenish Za 96.75-30.2
Silty, Gravelly fine to coarse SAND (SM) : i
(Gravels are Phyllite and Quartz)
31
- dense to 31.65 m
2
© © 32 S-21
32.10 25|27 (28|55 31.65-32.1
- very dense below 31.65 m
33
8 S-22
g 33.60m| 3360 |27)|25|34 /59 33.15-33.6
34
35
36
37
38
39
— — 40
[ ] Contineous Corig Rock Sample
[ J SPT Representative Sample
[ ] Thin Wall Tube Sample

PLATE - 5d
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CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT

OF FERRY TERMINAL IN DILI PORT, TIMOR LESTE BORING NO. BH#3
Sample # Moisture | Wet Density | Dry density Spesific
Depth (m) | Contant (%) (Kg/m3) (Kg/m3) Gravity

S-1 1.95 34.9 1860 1379 2.32
S-2 360 30.9 1930 1475 2.36
S-3 5.10 - ~ - ~
S-4 6.70 26.4 1941 1535 2.36
S-5 8.40 -.- -.-
S-6 9.65 30.7 1882 1440 2.25
S-7 11.10 -.- -.-
S-8 12.67 33.5 1860 1393 2.32
S-9 14.15 - " - ~
S-10 15.60 - - - -
S-11 17.15 34.4 1834 1364 2.23
S-12 18.20 - - - -
S-13 19.85 - ~ - ~
S-14 21.30 34.8 1869 1386 2.30
S-15 22.85 - = - =
S-16 24.40 42.2 1766 1242 2.14
S-17 25.80 - ~ - ~
S-18 27.30 8.3 1987 1836 2.63
S-19 28.80 - ~ - =
S-20 30.20 9.2 1802 1651 2.56
S-21 32.10 - ~ - ~
S-22 33.60 9.3 1713 1567 2.61

PLATE 5e
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CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY
TERMINAL IN DILI PORT, TIMOR LESTE

BORING NO. BH#4

CO-ORDINATE (M) X= 783,232.82 DIAM: 96 mm SHEET: 1 OF 3
Y=9,053,918.49 Location: Off-shore
Ground Elevation (m) = - 16.63 Date of Commencement: 12 August 2015
Depth (m): 30.05 Date Completed: 14 August 2015
£ E :| 2 Biowsiiscm | 3 SPT Chart Sample N
- ) L3 .
s|s|z|%| g2 SOIL / ROCK MATERIAL Depth  (m) S =z r——
Sleslelgl 2& IN-SITU DESCRIPTION = e
2|82 =0 No|Ni|Nz| & 0 10 20 30 40 50 ample
w [ n
0
Very loose dark grey calcareous SILT with
Sand (ML), with low plasticity
1
S-1
1.95 ofojojo| 5A 1.50-1.95
3
S-2
3.40 o|lof|ofo Vi N 2.95-3.40
4
- R 5 s3
I 5.00-5.45
5.45 1(1]1f2 i
6
S-4
- loose below 6.75 m 7 6.75-7.20
7.2 31358 P
8
S5
8.75 3|1|5](6s A 8.30-8.75
9
8 S-6
B 10.00 m 10 9.85-10.30
[ | Contineous Corig Rock Sample
[ J SPT Representative Sample
[ | Thin Wall Tube Sample PLATE - 6a
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BORING LOG

Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY

TERMINAL IN DILI PORT, TIMOR LESTE BORINGNO. BH#4
CO-ORDINATE (M) X= 783,232.82 DIAM: 96 mm SHEET: 2 OF 3
Y=9,053,918.49 Location: Off-shore
Ground Elevation (m) = - 16.63 Date of Commencement: 12 August 2015
Depth (m): 30.05 Date Completed: 14 August 2015
E T Eh § _ Blows/15 cm 3
slslz|g| o3 SOIL / ROCK MATERIAL Depth  (m) = SPT Chart Sample No.
0N I I I % IN-SITU DESCRIPTION P = Depth of the
O - = No|N{|N:| 0 10 20 30 40 50 | Sample
w =] [77)
10
Very| to loose dark bonate SILT \ S
ery loose to loose dark grey carbonate
10. 2124 9.85-10.30
with Sand (ML), with low plasticity (Gravels are 0-30 6
coral and shell fragments interbedded with Silt
and Sand layers) 1
S-7
11.25-11.7
11.70 3|2|6]|8 ﬁ
-loose to 11.70 m 12
- very loose, 11.70 to 17.25 m
13 S8
- SILT (ML), with high to moderate plasticity 13.25 212|1(3 ZL 12.8-13.25
below 13.25 m
14
S-9
14.3-14.75
14.75 1]1]1]2 A
n
- N~ 15
&
S-10
16 15.75-16.2
16.20 1]1]0]1 )
17 S-11
- loose below 17.25 m -
17.25-17.7
17.70 2|4|5]|09 \
18
19 S-12
19.20 1]1]1]2 18.75-19.2
8
& 20.00 m
— 20
[ ] Contineous Corig Rock Sample
[ J SPT Representative Sample
[ | Thin Wall Tube Sample

PLATE - 6b
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Report No. GET 15-8035

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY
TERMINAL IN DILI PORT, TIMOR LESTE

BORING NO. BH#4

CO-ORDINATE (M) X= 783,232.82 DIAM: 96 mm SHEET: 3 OF 3
Y=9,053,918.49 Location: Off-shore
Ground Elevation (m) = - 16.63 Date of Commencement: 12 August 2015
Depth (m): 30.05 Date Completed: 14 August 2015
E £ E. § _ Blows/15 cm 3
slslzlg| o3 SOIL / ROCK MATERIAL Depth  (m) = SPT Chart Sample No.
S|l512] % 3 E IN-SITU DESCRIPTION P = Depth of the
> @ © £a N.IN.IN = Sample
alelE i o|Ni [Nz & 0 10 20 30 40 50
20
Very loose dark grey carbonate Sandy SILT S13
(ML), with moderate to low plasticity (Gravels y
Q2 are coral and shell fragments interbedded with 20.70 1)) 2 'k 20.2520.7
T b~ Silt and Sand layers) 21
n
N~
b+ 21.75m
22 S-14
Medium dense greyish brown Silty, Gravelly 22.20 6|88 (16 & 21.75-22.2
ine to coares SAND (SM) (Gravels are Phyllite
nd Quartz fragments)
23
~ 2 )
«© - medium dense to 23.30 m S-15
| 23.75 31|27 |23 |50 \ 23.3-23.75
- dense below 23.30 m 24
n
N
& 24.75m
é ::: Very dense greyish brown Silty, Sandy well 25 S16
s graded GRAVEL (GM) (Gravels are Phylite %20 | 2713213870 2475252
and Quartz fragments)
26
o S-17
™ <«
L i TR 26.80 39|28 (32|60 26.35-26.8
TEEEEEY . well graded GRAVEL with little Sand (GW) 27
Fiir below 26.35 m
8 28
& EE 28.35m| 2835 |19 (22|28 |50 ] S-18
27.9-28.35
Very dense light greyish light brown SILT with
° Sand and Gravel (ML) with low to moderate 29
N plasticity
< -
8 S-19
2 30.05m| 30.05 16 (22 (32|54 | 30 29.6-30.05
[ ] Contineous Corig Rock Sample
[ J SPT Representative Sample
[ ] Thin Wall Tube Sample

PLATE - 6¢
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CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF

FERRY TERMINAL IN DILI PORT, TIMOR LESTE BORING NO. BH#4
Moisture Wet Density | Dry density Spesific
Sample # .
Depth (m) Contant (%) (Kg/m3) (Kg/m3) Gravity

S-1 1.95 37.8 1919 1392 2.25
S-2 3.40 - - .- .-
S-3 5.45 -.- -.- -.- -.-
S-4 7.20 33.9 1904 1422 2.29
S-5 8.75 -.- -.- -.- -.-
S-6 10.30 -.- -.- -.- -.-
S-7 11.70 45.6 1744 1198 2.18
S-8 13.25 - - “ -
S-9 14.75 39.3 1830 1313 2.27
S-10 16.20 29.8 1804 1390 2.25
S-11 17.70 - - =N -
S-12 19.20 - - - -
S-13 20.70 42.6 1793 1257 2.13
S-14 22.20 28.2 1984 1547 2.23
S-15 23.75 9.6 2205 2011 2.53
S-16 25.20 - - - -
S-17 26.80 8.3 2196 2028 2.54
S-18 28.35 5.4 " " 2.55
S-19 30.05 20.9 1797 1487 2.34

PLATE 6d




Geotechnik Ltd.

Report No. GET15-8035

SYMBOLS AND TERMS USED ON BORING LOGS

SOIL AND ROCK TYPES SAMPLER TYPES
{SHOWN IN SYMBOL COLUMN} {(SHOWN IN SAMPLES COLUMMN}
[ﬂﬂ %
N\

Send Silvy Sondg Silt Clay Gravel Lireee s1one Sacdstone  Conglomerare  Backfill Concrete Split Core

i Barral
Predominant type shown heavy arrel - Barrel

TERMS DESCRIBING DENSITY CONDITION FOR CONSISTENCY

The condition of coarse grained soils may be obtained by performing sampler penetration tests or cone penetrometer
tests. Approximate cerrelation between these tests and the density condition are given below:

DENSITY CONDITION SPT VALUES, N CONE TIP RESISTANCE, MPa
Very loase < 4 < 2
Loose 41010 2t04
Medium dense 10 10 30 4t012
Dense 30 to b0 12 to 20
Very dense = b0 20

Density versus SPT value relationship is after Terzaghi and Peck, 1968, See Lacroix and Horn, 1973 if non-standard
samplers are used. Density versus cone tip resistance relationship given above, after Meyerhof 1965; is a function of
depth also; see Schmertmann, 1978.

The consistencies of cohesive scils may be obtained by performing undrainad shear strength tests. Dagrees of
consistency are given below:

CONSISTENCY UNDRAINED SHEAR STRENGTH, kPa
Very soft < 12
Soft 12 to 256
Firm 25 ta B0
Stiff B 10 100
Very stiff 100 to 200
Hard > 200

TERMS CHARACTERIZING SOIL STRUCTURE

RParting - horizental inclusion of different scil type less than 3-mm thick

Seam - horizontal inclusion of different scil type 3 1o 75-mm thick

Layer - horizontal inclusion of different soil type greater than 75-mm thick

Pocket - inclusion of different soil type that is smaller than the diameter of the soil sample

Fissured - containing shrinkage cracks, frequently filled with fine sand or silt; usuaily more or less vertical
Interbedded - comgposed of alternate layers of different soil types

Silty - containing 12 1o %0 percent silt size particles

Calcareous - containing 12 to 50 parcent carbonates

Carbonate - containing more than 50 percent carbonates

Terms used in this report for describing soils according to their texture or grain size distribution are in accordance with
ASTM D 2487-80 and D 2488-90

Geotechnical Investigation
URGENT SHIFT OF FERRY TERMINAL IN DILI PORT
TIMOR LESTE

PLATE-7
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SPT N-Value Vs Depth Plot

Report No. GET 15-8035

Depth Below Existing Ground, m

SPT N - Value
5 10 15 20 25 30 35 40 45
0 p—o—
! \!\ !
| LT '
5 | | |
! —— ! Dense
| |
10 ! !
‘\P I I
| | |
15 t i
< i Medium Dense |
= - —
20 i i i \Very Dense
. Lobse | .
I ! ! —
25 I | |
1 l |
| | |
30 : : :
| | |
35 ! ! . —
| |
T | | i
40 | VeryLoose = .
| i i
| | |
45 | | |
| | |
50 | | |
—&—BH # 1 (Onshore)
SPT N-Value Vs Depth PLOT
Geotechnical Investigation
URGENT SHIFT OF FERRY TERMINAL IN DILI PORT,
DILI, TIMOR LESTE
PLATE -10a
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SPT N-Value Vs Depth Plot

Report No. GET 15-8035

Depth Below Existing Ground, m

10

15

20

25

30

35

40

45

50

SPT N - Value
5 10 15 20 25 30 40 45
| |
|
| | > |
! ! | Dense
| | <l |
: |~
. LA d
| | |
1 :ﬂ\ [
~
Medi Dense [
— Ve
= \Very Dense
Loose ~

)
T | 1 ~— |
I ! _——
Very Loose | A '
J] | ‘
| | |
| | |
| | |
| | |
| | |
—a—BH # 2 (Offshore)

SPT N-Value Vs Depth PLOT
Geotechnical Investigation

URGENT SHIFT OF FERRY TERMINAL IN DILI PORT,

DILI, TIMOR LESTE

PLATE

-10b
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Depth Below Existing Ground, m

10

15

20

25

30

35

40

45

50

SPT N - Value
5 10 15 20 25 30 35 40 45
1 I I
| I I
I I
! ! : Dense
| I D I
I l —_
i i —
. .t
! __.J\M»d-'m‘TTBense !
g 'l 1 /_
I | \Very Dense
Loose | /j i ~
¢ .
—a

U R

—&—BH # 3 (Offshore)

SPT N-Value Vs Depth PLOT
Geotechnical Investigation

URGENT SHIFT OF FERRY TERMINAL IN DILI PORT,

DILI, TIMOR LESTE
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Depth Below Existing Ground, m

SPT N - Value

10 15 20 25 30 35 40 45

Dense

10

20

\Very Dense

25

30

I |
15 i i

' i Medium Dense |
|- '

|
i :

|

|

I

|

|

35

< —O

=]
[»]
7]
()

40

45

R R

50

—=—BH # 4 (Offshore)

SPT N-Value Vs Depth PLOT
Geotechnical Investigation
URGENT SHIFT OF FERRY TERMINAL IN DILI PORT,
DILI, TIMOR LESTE
PLATE - 10d
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GRAIN SIZE ANALYSIS

Report No. GET 15-8035

HYDROMETER

— 100
\A\\L
90
N
80
EN
™~
N 70
N \\b\x\\\\\\
T~ \\ \
= EER 60
2 ~ N X‘*&K
ic RO
= §%§:\ 50
: S
E \ﬁ\ 40
N
HK N
\‘\\.‘ 30
N
™ 20
e
N 10
~~L o—_
!‘\*—:ﬁ 0
100 10 1 01 0,01
Grain Size, mm
|—o—s-1 ——S-3|-—4—S-5 —A—S-6 %58 —-S-9 ¢ S-12
GRAVEL / KANKAR SAND
SILT / CLAY
COARSE |  FINE COARSE | MEDIUM | FINE
Specimen Depth | Sample e
Identification m Nos. Classification 0.075
( J BH #1 1.50 S-1 Sandy well graded GRAVEL with Silt (GW-GM) 6.2
[ | BH #1 4.15 S-3 Sandy well graded GRAVEL (GW) 1.5
A BH # 1 7.50 S-5 SILT with little Sand (ML) 89.7
A BH #1 9.00 S-6 Silty, Gravelly fine to coarse SAND (SM) 44.2
X BH #1 11.95 S-8 SILT with Sand & Gravel (ML) 57.3
‘ BH #1 13.45 S-9 Silty well graded GRAVEL with Sand (GM) 48.2
< BH #1 17.90 S-12 Gravelly SILT with Sand (ML) 50.2
GRAIN SIZE CURVES

Geotechnical Investigation
Urgent Shift of Ferry Terminal In Dili Port

Timor Leste

PLATE - 11
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GRAIN SIZE ANALYSIS

Report No. GET 15-8035

HYDROMETER

\LK 100
[ 90
\\\\
\u\\ Y 80
T —
y ““\A\\ 0
I \\5%\\
5 T e is 60
c I
i I
€ N | 50
S
o \\ & 40
30
S
S > 20
- e 3
- 10
——a
0
100 10 1 01 0.01
Grain Size, mm
| ——S-14 ——S-16|-A—S-17 —A— S-18 —%—S-20 —#—S-21 —©o— S-22
GRAVEL / KANKAR SAND
SILT / CLAY
COARSE |  FINE COARSE | MEDIUM | FINE
Specimen Depth | Sample e
Identification m Nos. Classification 0.075
°® BH# 1 20.85 S-14 SILT with Sand & Gravel (ML) 50.0
[ ] BH #1 23.85 S-16 Well graded GRAVEL with Silt (GW-GM) 8.0
A BH #1 25.40 S-17 SILT with Sand & Gravel (ML) 60.8
A BH #1 26.95 S-18 SILT with fine Sand (ML) 80.7
S BH # 1 30.00 S-20 SILT (ML) 96.2
<@ BH #1 31.45 S -21 Sandy SILT (ML) 61.0
<> BH #1 32.95 S$-22 Silty, Gravelly fine to coarse SAND (SM) 14.6
GRAIN SIZE CURVES

Geotechnical Investigation
Urgent Shift of Ferry Terminal In Dili Port

Timor Leste
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GRAIN SIZE ANALYSIS

Report No. GET 15-8035

1

HYDROMETER

100
= A A——A
90
80
N 70
- 60
(=
\
5 M "
4
2 o\ "
N
N 30
N
~®_ 20
S
T 10
0
100 10 1 01 0,01
Grain Size, mm
|—o—s.-23 —S-24 —A&—S-26 A—S-27
GRAVEL / KANKAR SAND
SILT / CLAY
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Identification m Nos. Classification -0.075
( J BH #1 34.40 S-23 Silty, Gravelly fine to coarse SAND (SM) 12.3
B BH #1 35.90 S-24 Gravelly fine to coarse SAND with Gravel (SM) 11.9
A BH #1 38.95 S-26 SILT (ML) 98.7
A BH #1 40.50 S-27 SILT (ML) 97.9
GRAIN SIZE CURVES
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GRAIN SIZE ANALYSIS

Report No. GET 15-8035

HYDROMETER

100
\ \; 90
N I <]
T~
o 80
N
N N N
™ \3\\ 70
\ i \
[
- 60
g S|\\6
i K
€ 50
: . \ AN
% AN
2 30
\\\‘ 20
S~ =
\0\\*__' 10
0
100 10 1 01 0,01
Grain Size, mm
|—o—s-1 —mS3|[A-S55-—~A-S6 %S8 +-S510 <o S-11
GRAVEL / KANKAR SAND
SILT / CLAY
COARSE |  FINE COARSE | MEDIUM | FINE
Specimen Depth | Sample e
Identification m Nos. Classification 0.075
( J BH # 2 1.90 S-1 Silty fine to coarse SAND with little Gravel (SM) 13.2
B BH # 2 4.60 S-3 Silty fine to coarse SAND with Gravel (SM) 18.3
A BH # 2 710 S-5 Silty fine to coarse SAND with Gravel (SM) 38.2
A BH #2 8.55 S-6 SILT with Sand & little Gravel (ML) 60.1
> BH #2 12.30 S-8 SILT with Sand & Gravel (ML) 54.9
<@ BH #2 13.30 S-9 Sandy well graded GRAVEL with Silt (GW-GM) 5.3
< BH #2 18.15 S-12 SILT with Sand & little Gravel (ML) 59.6
GRAIN SIZE CURVES
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GRAIN SIZE ANALYSIS
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COARSE |  FINE COARSE | MEDIUM | FINE
Specimen Depth | Sample e
Identification m Nos. Classification 0.075
( J BH # 2 19.40 S-13 Gravelly SILT with Sand (ML) 54.3
B BH # 2 23.75 S-16 SILT (ML) 94.7
A BH #2 26.75 S-18 SILT (ML) 98.3
AN BH # 2 30.00 S-20 SILT (ML) 93.7
X BH # 2 32.00 S-21 SILT (ML) 99.5
‘ BH # 2 39.35 S-26 SILT (ML) 93.9
< BH #2 42.30 S-28 Silty, Gravelly fine to coarse SAND (SM) 46.6
BH # 2 45.05 S-30 SILT with Sand & little Gravel (ML) 73.4

GRAIN SIZE CURVES
Geotechnical Investigation
Urgent Shift of Ferry Terminal In Dili Port
Timor Leste

PLATE - 15



Geotechnik Ltd

GRAIN SIZE ANALYSIS

Report No. GET 15-8035
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Identification m Nos. Classification 0.075
( J BH#3 1.95 S-1 SILT with fine Sand (ML) 78.2
B BH#3 3.60 S-2 Silty fine to medium SAND with little Gravel (SM) 49.2
A BH#3 6.70 S-4 Silty fine to coarse SAND with Gravel (SM) 48.8
AN BH#3 9.65 S-6 SILT with fine Sand (ML) 76.3
X BH#3 12.67 S-8 Fine Sandy SILT (ML) 69.6
‘ BH#3 17.15 S-11 SILT (ML) 95.3
<> BH#3 21.30 S-14 SILT (ML) 97.8
GRAIN SIZE CURVES
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GRAIN SIZE ANALYSIS
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Identification m Nos. Classification -0.075
( J BH#3 24.40 S-16 SILT (ML) 99.3
B BH#3 27.30 S-18 Silty, Gravelly fine to coarse SAND (SM) 20.1
A BH#3 30.20 S-20 Silty, Gravelly fine to coarse SAND (SM) 241
A BH#3 33.60 S$-22 Silty, Gravelly fine to coarse SAND (SM) 29.2
GRAIN SIZE CURVES
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GRAIN SIZE ANALYSIS

Report No. GET 15-8035
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Specimen Depth | Sample e
Identification m Nos. Classification 0.075
) BH#4 1.95 S-1 SILT with Sand (ML) 81.7
[ ] BH # 4 7.20 S-4 SILT with Sand (ML) 78.7
A BH#4 10.30 S-7 SILT with Sand (ML) 79.6
A BH#4 13.25 S-9 SILT with Sand & Gravel (ML) 61.9
S BH#4 14.75 S-10 SILT (ML) 98.6
<® BH # 4 19.20 S-13 SILT (ML) 96.2
< BH#4 20.70 S-14 Sandy SILT (ML) 67.9
GRAIN SIZE CURVES
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GRAIN SIZE ANALYSIS

Report No. GET 15-8035

HYDROMETER

A 100
qy 90
ﬁ\!:\\
N \W¥\Y£ 80
\\\\AI\
\ — i
A M3
5 60
[ =
£
£ 50
S
o \ \ N 40
\ \\ N
30
‘\\ \
\\ \.\
R E \ﬂ 20
I~
1F\‘H
x\ 10
\
A A 0
100 10 1 01 001
Grain Size, mm
|—o—s-15 ——S-17 —&—S-18 —A—S-120
GRAVEL / KANKAR SAND
SILT / CLAY
COARSE |  FINE COARSE | MEDIUM | FINE
Specimen Depth | Sample e
Identification m Nos. Classification -0.075
( J BH#4 22.20 S-15 Silty, Gravelly fine to coarse SAND (SM) 20.3
[ ] BH #4 25.20 S-17 Silty, Sandy well graded GRAVEL (GM) 12.2
A BH # 4 26.80 S-18 Well graded GRAVEL with little Sand (GW) 0.6
A BH # 4 30.05 S-20 SILT with Sand & Gravel (ML) 65.3
GRAIN SIZE CURVES
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Geotechnik Ltd

e —log P’ ANALYSIS

Report No. GET15-8035

Material: Very loose whitish grey carbonate SILT with Sand & Gravel (ML), with low
plasticity

Depth :10.05to 10.50 m

Borehole: BH # 1 S-7 Remoulded

Percentage of Fines (-0.075mm): 57.3 %

Liquid Limit: 36.7 %

Plastic Limit:

27.36 %

Plastic Index: 9.34 %
Natural Moisture Content: 39.6 %
Maximum Pre-consolidation Pressure (Pc): 0.53 kg/cm?

0.6

05

04

Void Ratio, e

03

-

0.2

0.1 1 10
Effective Pressure, (kg/cm2)

Void Ratio Verses Effective Pressure Curve

Geotechnical Investigation
Urgent Shift of Ferry Terminal In Dili Port
Timor Leste

Plate 20 Consolidation Curve
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Geotechnik Ltd
e —log P’ ANALYSIS

Report No. GET15-8035

Material: Medium dense dark grey carbonate SILT with Sand & little Gravel (ML), with
low plasticity

Depth :8.10 to 8.550 m

Borehole: BH # 2, S-6, Remoulded

Percentage of Fines (-0.075mm): 60.1 %

Liquid Limit: 47.67 %

Plastic Limit: 33.95 %

Plastic Index: 13.72 %

Natural Moisture Content: 32.2 %

Maximum Pre-consolidation Pressure (Pc): 0.28 kg/cm2

04
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Void Ratio, e

0.2

0.01 0.1 1 10

Effective Pressure, (kg/cm2)

Void Ratio Verses Effective Pressure Curve

Geotechnical Investigation
Urgent Shift of Ferry Terminal In Dili Port
Timor Leste

Plate 22 Consolidation Curve
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Geotechnik Ltd
UU Test Results ASTM D-2850

Report No. GET 15-8035
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Specimen Depth | Sample Compl:::;,icglgt(rjength Undrained Shear
Identification m Nos. (qu) KPa Strength (Su) KPa
] BH #1 7.05-7.50 S-5 27 13.5
[ | BH#2 | 9.85-10.30 S-7 122 61
A BH # 4 6.75-7.20 S-4 94 47

Unconsolidated Undrained Tri-axial Compression Test Results
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Urgent Shift of Ferry Terminal In Dili Port

Timor Leste
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Geotechnik Ltd

Standard Penetration Test in Progress
Report No. GET 15-8035

Standard Penetration Test in Progress
Bore Hole # 1 Location Photo Graph.
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Geotechnik Ltd
Drilling Work in Progress

Report No. GET 15-8035

Drilling Work in Progress
Bore Hole # 2 Location Photo Graph.
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Urgent Shift of Ferry Terminal In Dili Port
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Geotechnik Ltd
Drilling Work in Progress

Report No. GET 15-8035

Drilling Work in Progress
Bore Hole # 3 Location Photo Graph.
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Geotechnik Ltd
Drilling Work in Progress

Report No. GET 15-8035

Drilling Work in Progress
Bore Hole # 4 Location Photo Graph.
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Urgent Shift of Ferry Terminal In Dili Port
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Geotechnik Ltd

geotechnical and material engineers

Report No. GET 15-8035

SIEVE PERCENTAGE PASSING

CLIENT: | JAPAN PORT CONSULTANTS,LTD
-?.I:n%TREf:gEAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY TERMINAL IN DILI PORT, BORING NO. BH # 01
(fri‘f:) s1 | s3 | s5 | s6 | s8 | S9 |S-12| S14 | S-16 | S-17 | S-18 | S-20 | S-21 | S22 | S-23 s-24 | s26 | s27
37.5 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0 | 100.0 | 100.0
28.00 | 87.6 | 100.0 | 100.0 | 95.7 | 100.0 | 97.2 | 100.0 | 100.0 | 64.1 | 94.3 | 100.0 | 100.0 [ 100.0 | 100.0 | 88.3 100.0 | 100.0 | 100.0
26.50 | 87.6 | 100.0 [ 100.0 | 93.7 [ 100.0 | 97.2 | 91.0 [ 100.0 | 56.1 | 94.3 | 100.0 [ 100.0 [ 100.0 [ 100.0 [ 88.3 100.0 | 100.0 | 100.0
20.00 | 82.7 | 100.0 | 100.0 | 92.1 | 96.5 | 90.5 | 89.1 | 100.0 | 56.1 | 94.3 | 100.0 | 100.0 [ 100.0 | 85.7 | 81.4 938 | 100.0 | 100.0
14.00 | 747 | 86.0 | 100.0 | 852 | 90.5 | 79.3 | 846 | 927 | 31.8 | 85.1 | 100.0 [ 100.0 | 975 | 84.1 81.4 80.7 | 100.0 | 100.0
10.00 | 657 | 69.9 | 100.0| 834 | 841 | 76.1 | 796 | 853 | 202 | 79.9 | 100.0 | 1000 | 95.7 | 796 | 77.7 72.1 100.0 | 983
6.30 | 491 | 491 | 100.0| 79.7 | 80.8 | 71.9 | 71.4 | 81.2 | 16.9 | 76.2 | 99.9 | 100.0 | 93.4 | 725 | 651 652 | 998 | 98.0
475 | 432 | 357 | 99.9 | 780 | 79.3 | 705 | 68.9 | 75.1 | 16.0 | 75.0 | 99.8 | 100.0 | 92.1 | 67.9 | 60.0 60.4 | 998 | 98.0
2.00 | 314 | 138 | 995 | 733 | 75.0 | 66.5 | 63.7 | 71.9 | 143 | 72.4 | 99.6 | 99.6 | 88.3 | 53.3 | 433 470 | 997 | 980
1.18 | 256 | 9.0 | 993 | 69.3 | 71.9 | 634 | 61.4 | 632 | 13.6 | 70.9 | 99.0 | 99.3 | 863 | 41.9 | 33.9 360 | 996 | 98.0
0.425 | 169 | 43 | 987 | 613 | 66.4 | 56.7 | 579 | 593 | 121 | 685 | 983 | 98.7 | 796 [ 269 [ 232 22.1 995 | 98.0
0.150 | 81 | 21 [ 966 | 508 | 60.5 [ 50.1 | 540 | 552 | 87 | 655 | 96.7 | 98.2 | 649 | 182 17.6 14.8 99.3 97.9
0075 | 62 | 15 [ 89.7 | 442 | 573 | 482 | 502/ 500 | 80 [ 608 | 80.7 | 962 | 61.0 | 146 | 123 119 | 987 | 979
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Geotechnik Ltd

geotechnical and material engineers

Report No. GET 15-8035 SIEVE PERCENTAGE PASSING

CLIENT: | JAPAN PORT CONSULTANTS,LTD

GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY TERMINAL IN DILI PORT,

TIMOR LESTE BORING NO. BH#02

size

(mm) S-1 S-3 S-5 S-6 S8 | S-10 |S-11| S-13 | S-16 | S-18 [ S-20 | S-21 | S-26 S-28 S-30

37.5 | 100.0 | 100.0 | 100.0 [ 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0 100.0

28.00 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 80.4 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0 100.0

26.50 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 80.4 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0

20.00 | 100.0 | 93.6 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 76.1 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0 92.4

14.00 | 100.0 | 90.2 | 92.0 | 97.9 | 100.0 | 100.0 | 100.0 | 73.7 [ 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 87.1 92.4
10.00 | 98.0 | 863 | 89.8 | 96.7 | 953 | 64.0 | 94.6 | 71.9 [ 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 82.5 91.8
6.30 | 951 | 81.3 | 882 | 942 | 81.8 | 453 | 926 | 71.2 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 64.1 91.3
475 | 924 | 776 | 867 | 933 | 77.0 | 359 | 91.2 | 70.9 | 99.7 | 100.0 | 100.0 | 100.0 | 99.6 | 74.1 91.4
2.00 | 796 | 580 | 83.4 [ 90.1 | 71.1 | 21.8 | 87.9 | 69.1 | 98.8 | 100.0 [ 100.0 | 99.9 | 985 66.3 90.5
118 | 647 | 473 | 79.7 | 865 | 68.7 | 159 | 859 | 67.1 | 979 | 99.7 | 99.8 | 99.8 [ 979 | 620 89.3
0425 | 418 | 413 | 69.1 | 805 | 64.4 | 9.8 | 829 | 636 | 970 | 99.5 | 99.6 | 99.7 | 965 55.7 85.4
0.150 | 308 | 358 | 46.1 | 71.2 | 60.2 | 65 | 774 | 61.0 | 963 | 99.3 | 98.1 | 99.7 | 950 | 50.0 78.4
0.075 | 132 | 183 | 382 | 60.1 | 54.9 | 53 | 596 | 54.3 | 94.7 | 98.3 | 93.7 | 99.5 | 93.9 46.6 73.4
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geotechnical and material engineers

Report No. GET 15-8035

SIEVE PERCENTAGE PASSING

CLIENT: | JAPAN PORT CONSULTANTS,LTD

BORING NO. BH # 03

GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY TERMINAL IN DILI

PORT, TIMOR LESTE

size

(mm) S-1 S-2 S-4 S-6 S-8 | S-11 |S-14| S-16 | S-18 | S-20 | S-22
37.5 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
28.00 | 100.0 | 100.0 | 95.2 | 100.0 | 100.0 | 100.0 | 100.0 [ 100.0 | 100.0 | 100.0 | 93.3
26.50 | 100.0 [ 100.0 [ 95.2 | 100.0 | 100.0 [ 100.0 [ 100.0 | 100.0 | 94.8 | 96.2 | 93.3
20.00 | 100.0 | 100.0 [ 95.2 | 100.0 | 100.0 | 100.0 | 100.0 [ 100.0 | 89.8 | 92.1 | 93.3
14.00 | 100.0 | 99.1 | 93.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 83.1 | 85.0 | 84.2
10.00 | 100.0| 96.4 | 86.1 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 76.1 | 81.2 | 78.9
6.30 100.0 | 934 | 80.2 | 99.7 | 99.9 | 100.0 [ 100.0 | 99.5 | 64.2 | 73.1 | 71.3
4.75 100.0| 918 | 76.5 | 99.4 | 99.8 | 99.7 | 100.0 | 99.5 | 59.0 | 68.3 | 67.3
2.00 99.8 | 88.8 | 69.2 | 985 [ 994 | 994 | 99.9 | 994 | 46.6 | 54.7 | 54.8
1.18 99.6 | 86.6 | 65.8 | 968 | 98.0 | 989 | 998 | 994 | 395 | 46.0 | 47.8
0.425 | 984 | 83.7 | 61.7 | 949 | 96.7 | 979 | 99.6 | 99.3 | 30.1 | 34.7 | 39.0
0.150 | 871 | 744 | 55.0 | 915 | 94.0 | 97.2 | 993 | 99.3 | 231 | 273 | 326
0.075 | 782 | 49.2 | 488 | 76.3 | 69.6 | 953 | 97.8 | 99.3 | 20.1 | 24.1 | 29.2
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geotechnical and material engineers

Report No. GET 15-8019

SIEVE PERCENTAGE PASSING

CLIENT:

JAPAN PORT CONSULTANTS,LTD

BORING NO. BH # 04

GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY TERMINAL IN DILI
PORT, TIMOR LESTE

(‘:ﬁ) S1 | s4 | s7 | s9 [ s10| s-13 |S-14| S-15 | S-17 | S-18 | S-19
37.5 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
28.00 | 100.0 [ 100.0 | 100.0 | 93.6 | 100.0 | 100.0 | 100.0 | 100.0 | 88.2 | 100.0 | 100.0
26.50 | 100.0 [ 100.0 | 100.0 | 93.6 | 100.0 | 100.0 | 100.0 | 100.0 | 88.2 | 100.0 | 100.0
20.00 | 100.0 [ 100.0 | 100.0 | 89.1 | 100.0 | 100.0 [ 100.0 | 94.0 | 84.2 | 70.8 | 100.0
14.00 | 100.0 | 100.0 | 99.0 | 89.1 | 100.0 | 100.0 | 100.0 | 87.6 | 69.4 | 525 | 94.0
10.00 | 100.0| 100.0| 98.1 | 842 | 99.3 | 98.7 | 99.6 | 83.1 | 62.1 | 36.0 | 91.8
6.30 | 997 | 999 | 97.1 | 78.7 | 99.3 [ 98.7 | 996 | 765 | 52.1 | 12.6 | 89.2
475 | 997 | 99.9 | 96.3 | 76.1 | 99.3 | 98.7 | 982 | 706 | 472 | 9.1 | 87.1
2.00 | 995 | 995 | 937 | 721 | 99.3 | 98.3 | 949 | 546 | 350 | 2.3 [ 81.3
1.18 | 99.1 | 988 | 91.0 | 696 [ 992 | 98.1 | 913 | 455 | 286 | 15 | 783
0.425 | 982 | 982 | 865 | 666 | 99.1 | 976 | 833 | 327 | 201 | 0.9 | 735
0.150 | 948 | 967 | 816 | 635 | 98.9 | 96.7 | 733 | 236 | 144 | 08 | 69.2
0.075 | 817 | 787 | 796 | 61.9 | 986 [ 962 | 679 | 203 | 122 | 06 | 653
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Geotechnik Ltd

LIQUID LIMIT (Casagrande Method) AND PLASTIC LIMIT

CLIENT: JAPAN PORT CONSULTANTS,LTD DATE - 8/7/2015
PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR LAB NO : GET-15-8035
URGENT SHIFT OF FERRY TERMINAL IN DILI PORT, TIMOR
LESTE TESTING METHOD : ASTM-D-4318
LOCATION :BH#1,S-7
TYPE OF SAMPLE :SILT with Sand & Gravel (ML)
PLASTIC LIMIT Test no. S-20 S-20 S-20
Container no. D-1 D-3 D-5
Mass of wet soil + container (A) g 82.60 83.50 71.00
Mass of dry soil + container (B) g 78.20 79.80 68.10
Mass of container (C) g 62.50 65.80 57.60
Mass of moisture (D = A-B) g 4.40 3.70 2.90
Mass of dry soil (E = B-C) g 15.70 14.00 10.50
Motsture content (W= D—;‘ 100) % 28.03 26.43 27.62 27.36
LIQUID LIMIT Test no. 1 1 1 1
Number of bumps 30 28 26 18
Container no. D-2 D-4 D-6 D-8
Mass of wet soil + container (A) g 101 86.6 87.1 79.7
Mass of dry soil + container (B) g 91.4 79.9 78.5 73.5
Mass of container (C) g 63.9 61.2 54.8 57.7
Mass of moisture (D = A-B) g 9.60 6.70 8.60 6.20
Mass of dry soil (E = B-C) g 27.50 18.70 23.70 15.80
Moisture content (W =D x 100 ) % 34.91 35.83 36.29 39.24
E 0
Proportion retained on
425um Sieve ............. %
40.00
Liquid Limit 36.7 %
39.00 Plastic Limit 27.36 %
38.00 Plasticity index 9.34 ML
© 37.00 1 Remarks:
E \.'\
3 36.00
= 1
S I
o 135.00
= 1
2 3400 !
2 . : \
2 33.00 I N
1
32.00 1
| GEOTECHNIK LDA
31.00 1
1
30.00 ;
10 12 14 16 18 20 22 24"'26 28 30 32 34
No. of Bumps
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Geotechnik Ltd

LIQUID LIMIT (Casagrande Method) AND PLASTIC LIMIT

CLIENT: JAPAN PORT CONSULTANTS,LTD DATE - 8772015
PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR LAB NO - GET-15-8035
URGENT SHIFT OF FERRY TERMINAL IN DILI PORT, TIMOR
LESTE TESTING METHOD : ASTM-D-4318
LOCATION :BH#1,S-27
TYPE OF SAMPLE :ILT (ML), with moderate to high plasticity
PLASTIC LIMIT Test no. S-27 S-27 S-27 S-27
Container no. D-9 D-11 D-13 D-15
Mass of wet soil + container (A) g 78.20 78.80 82.00 84.40
Mass of dry soil + container (B) g 74.20 73.80 78.00 78.20
Mass of container (C) g 61.60 59.50 64.80 61.30
Mass of moisture (D = A-B) g 4.00 5.00 4.00 6.20
Mass of dry soil (E = B-C) g 12.60 14.30 13.20 16.90
Moi W=Dx 100
oisture content ( o ) % 3175 34.97 30.30 36.69 3343
LIQUID LIMIT Test no. 1 1 1 1
Number of bumps 32 29 22 12
Container no. D-10 D-12 D-14 D-16
Mass of wet soil + container (A) g 97.1 79.2 85.2 92.3
Mass of dry soil + container (B) g 87.8 74.7 78.2 81.2
Mass of container (C) g 66.7 64.2 62.9 58.9
Mass of moisture (D = A-B) g 9.30 4.50 7.00 11.10
Mass of dry soil (E = B-C) g 21.10 10.50 15.30 22.30
Moisture content (W =D x 100 ) % 44.08 42.86 45.75 49.78
E 0
Proportion retained on
425um Sieve ............. %
60.00
Liquid Limit 44.5 %
58.00 Plastic Limit 3343 %
56.00 Plasticity index 11.07 ML
©  54.00 Remarks:
s
& 52.00
=
e
S 50.00 \ :
= 1
2 I
@ 48.00 1
=
2 46.00 \ :
: 1
4400 +——— === ==0 = o O
LN GEOTECHNIK LDA
42.00 1
|
40.00 }
10 12 14 16 18 20 22 24'26 28 30 32 34
No. of Bumps
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Geotechnik Ltd

LIQUID LIMIT (Casagrande Method) AND PLASTIC LIMIT

CLIENT: JAPAN PORT CONSULTANTS,LTD DATE : 8/7/2015
PROJECT: GEOTECHNICAL SOIL INVESTIGATION FOR
LABNO: GET-15-8035
URGENT SHIFT OF FERRY TERMINAL IN DILI PORT, TIMOR
LESTE TESTING METHOD : ASTM-D-4318
LOCATION :BH-2 S-6
TYPE OF SAMPLE :SILT with Sand & little Gravel (ML)
PLASTIC LIMIT Test no. S-3 S-3
Container no. F-6 F-8
Mass of wet soil + container (A) g 45.00 46.30
Mass of dry soil + container (B) g 41.00 41.60
Mass of container (C) g 29.00 28.00
Mass of moisture (D = A-B) g 4.00 4.70
Mass of dry soil (E = B-C) g 12.00 13.60
Mmsturecoment(W:D;:( 100) % 3333 34.56 33.95
LIQUID LIMIT Test no. S-3 S-3 S-3
Number of bumps 28 25 20
Container no. F-7 F-9 F-10
Mass of wet soil + container (A) g 62.3 66.1 68.3
Mass of dry soil + container (B) g 52.1 53.8 57.6
Mass of container (C) g 30 28 36.3
Mass of moisture (D = A-B) g 10.20 12.30 10.70
Mass of dry soil (E = B-C) g 22.10 25.80 21.30
Moisture content (W =D x 100 ) p 46.15 47.67 50.23
E ‘0
Proportion retained on
425um sieve ............. %
60.00
Liquid Limit 47.67 %
58.00 Plastic Limit 33.95 %
56.00 Plasticity index 13.72 ML
® [54.00 Remarks:
§ 52.00
g % ~
8 1
S 50.00 \ i
=] 1
2 4800 | - mm - === g
=
46.00 : \
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Geotechnik Ltd
SAMPLE PHOTO

Report No. GET 15-8035

BEFORE WASH SAMPLE BH # 1

AFTER WASH SAMPLE BH # 1

Geotechnical Investigation
Urgent Shift of Ferry Terminal In Dili Port
Timor Leste
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Geotechnik Ltd
SAMPLE PHOTO

Report No. GET 15-8035

BEFORE WASH SAMPLE BH # 2

AFTER WASH SAMPLE BH # 2

Geotechnical Investigation
Urgent Shift of Ferry Terminal In Dili Port
Timor Leste
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Geotechnik Ltd
SAMPLE PHOTO

Report No. GET 15-8035

BEFORE WASH SAMPLE BH # 3

AFTER WASH SAMPLE BH #3
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Geotechnik Ltd
SAMPLE PHOTO

Report No. GET 15-8035

BEFORE WASH SAMPLE BH # 4

AFTER WASH SAMPLE BH # 4
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VOLUME 3

ENVIRONMENTAL QUALITY SURVEY

3.1 PROJECT AND AGREEMENT CONTRACT
ASSIGNMENT

Project:

Project of the Urgent Shift of Ferry Terminal in Dili Port, Timor Leste. Geographically, it locates at
South Latitude: 8° 33' 05.1991" and East Longitude 125° 34' 19.7262" as shown in Figure 3.2
Location Map of Sampling Point.

Agreement contract assignment:
Package-2: Natural and Environmental Survey for Preparatory Survey for the Project of the
Urgent Shift of Ferry Terminal in Dili Port.

Reference Agreement:
Between Japan Port Consultants, Ltd., and PT. Geomarindex dated July 2015.
Subject: Natural and Environmental Survey

It has geographic coordinates at South Latitude: 8°33'05.1991" and East Longitude 125°34'19.7262"

Figure 3.1 Photograph of the Project Site

152610 ENVIRONMENTAL QUALITY Survey Report
Package-2: Natural and Environmental Survey for Preparatory Survey for the Project of the Urgent Shift of Ferry
Terminal in Dili Port

Page 1



3.2 THE OBJECTIVE

The objective of quality sampling and laboratory testing is to collect the samples from the
project site and around, and send them to laboratory for quality parameter testing, such as: air

quality, noise level, water quality, and bottom sediment quality.

3.3 SCOPE OF WORK

The contents of scope of work are as follow:

Water Quality

Table 3.1 Scope of Work Contents

5 points x 1 layer (surface); 1
time

(estimation 2 or 3 days
parallel with sedimentation
sampling)

Coordinates, sampling date
and time, depth, water color,
smell, water temperature,
salinity, pH, turbidity, DO, SS,
COD, E-Coli, oil content, T-N,
T-P

Bottom Sediment

5 points x 1 layer (surface); 1
time

(estimation 2 or 3 days
parallel with water quality
sampling)

Coordinates, sampling date

and time, depth,  soil
temperature,  soil  color,
smell, characteristics,
specific gravity, water
content, grain size
composition, TOC, TPH,
arsenic, cadmium, chrome,
lead, mercury,  copper,

nickel, zinc, TBP

(estimation 6 days)

Noise 3 points x 1time; 24 hours Equivalent sound level
(estimation 3 days)
Air Quality 3 points x 1time; 24 hours SO,, NO,, Oxidant, CO, TSP,

PM10, PM2.5, Hydrocarbon,
Lead

The location points where the samples were taken are shown in Figure 3.2 below.

152610 ENVIRONMENTAL QUALITY Survey Report
Package-2: Natural and Environmental Survey for Preparatory Survey for the Project of the Urgent Shift of Ferry

Terminal in Dili Port
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3.4 PERFORMANCE OF METHODOLOGY

Methodology for implementing this sampling is presented below.

3.4.1 Sea Water Quality and Plankton (Code: AL)

a.

Methodology of Data Collection

Sample of water was taken by water sampler, subsequently insitu testing was carried out to
measure some of parameters. Plankton test was carried out by sea water sampling at mid
layer and sampling for suspended solid at the seabed that contains grains of soil or sediment
was carried out. Those samples were sent to the laboratory for analysis.

Methodology of Data Analysis

Quality parameters of sea waters were analyzed in respect to the physical and chemical
characteristics. Some parameters that are rapidly changing were measured in the field (in situ)
and other parameters were examined in the laboratory using SNI-06-2412-1991 (SNI = Standard
Nasional Indonesia) as sampling method. The examined parameters were depth, water color,
smell, water temperature, salinity, pH, turbidity, DO, Suspended Solid, COD, E-Coli, oil content,
Total Nitrogen, Total Phosphporous. Whilst plankton test was caried out in laboratory by
measuring its amount in every sampling location.

Location

Sea water sampling locations are shown in Figure 3.2 and samples were taken at 5 points and 1
layer in each point.

Figure 3.3 Sea Water Quality Sampling Activity

150910 ENVIRONMENTAL QUALITY Survey Report
Package-2: Natural and Environmental Survey for Preparatory Survey for the Project of the Urgent Shift of Ferry Terminal
in Dili Port

Page 4



d. Test Result

Below is test results of sea water around the survey area.

Sample Item

Coordinate

Sampling Method
Sampling Date

Receive Laboratory Date
Test Date

Table 3.2 Sea Water Quality Sampling Result

- Sea Water (AL 1)

:S08°33 11,3" E125° 34’ 36,1”

: SNI-06-2412-1991

- August 01, 2015

- August 04, 2015

- August 04, 2015 until August 26, 2015

1| Total Phosphate (POL)") mgiL 0,02 (';{'8;(5 Fail LS

2 | salinity %o 39 3310 34 Fail S g and

3 | Oil & Grease mg/L <0,2 Not found Fail Egg?ﬁg%ﬁot ometry

4 | Turbidity NTU 1 <5 Pass ShpeE 698925

5 | Dissolved Oxygen (0O) gL ) o Fail NI 06-6989.14-

6 | pH (insitu)?) . 8 7t08,5 Pass v

7 | Temperature (insitu) %) °C 29 2810 30 Pass o 098923

8 | Total Coliforms MPN/100mM! 3 o Pass oo

9 ;I'Tostgl) Suspended Solids mg/L < Max. 20 Pass 381526-6989.3-

10 | cop ma/L 45 . . ShoaC 278t
Water Research

11 | Total Nitrogen (as N) mg/L 2 - - Methods Chapter
XI-1984

12 (TTODt%I) Dissolved Solids mg/L 38300 ) ) ggllog6-6989.27-

Description : *) = Parameter Accreditation by KAN No. LP-195-IDN
<=Smaller than
Criteria using Environmental Ministry Decree of Republic Indonesia No. 51 of 2004 about
Sea Water Quality Standard for Marine Biota

Sample Item

Coordinate

Sampling Method
Sampling Date

Receive Laboratory Date
Test Date

Total Phosphate (PO,)%)

: Sea Water (AL 2)

:S08°33 09,6” E125° 34’ 28,5”

: SNI-06-2412-1991

- August 01, 2015

- August 04, 2015

- August 04, 2015 until August 26, 2015

mg/L <0,01 Max. Fail 18-27/IK/ALT
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0,015

2 | salinity %o 38 330 34 Fail e

3 | Oil & Grease mg/L <02 | Not found Fail Eéggtﬁg%ﬂot ometry

4 | Turbidity NTU 2 <5 Pass o C 098925

5 | Dissolved Oxygen (0O) gl ; o Fail SN| 06-6989.14-

6 | pH (insitu) " - 8 71085 Pass g o989

7 | Temperature (insitu) ¥ °C 29 28to 30 Pass 25526'6989'23'

8 | Total Coliforms MPN/100mI 4 o Pass oo

5 (TToStg; Suspended Solids gl - Ve 20 bass NI 06-6989.3-

10 | cop mg/L 46 . . g’ o789t
Water Research

11 | Total Nitrogen (as N) mg/L 5 - - Methods Chapter
XI-1984

. (TTthaS|) Dissolved Solids gl 36200 ] ] SN| 06-6989.27-

Description : %) = Parameter Accreditation by KAN No. LP-195-IDN

<=Smaller than

Criteria using Environmental Ministry Decree of Republic Indonesia No. 51 of 2004 about
Sea Water Quality Standard for Marine Biota

Sample Item

Coordinate

Sampling Method
Sampling Date

Receive Laboratory Date
Test Date

: Sea Water (AL 3)

:S08°33 03,5” E125° 34’ 23,77

: SNI-06-2412-1991

- August 01, 2015

- August 04, 2015

- August 04, 2015 until August 26, 2015

| Total Phosphate (PO mg/L 0.01 Mox. Fail 18-27/IK/ALT
2 | Salinity %o 38 3310 34 Fail g and
' . Extraction-
3 | Oil&Grease mg/L <0,2 Not found Fail spectrophotometry
4 | Turbidity NTU 1 <5 Pass e 698925
Dissolved Oxygen (DO) ) SNI 06-6989.14-
5 insitu mg/L 3 5 Fail 2004
6 | pH (insitu) ") - 8 71085 Pass g EoBa
7 | Temperature (insitu) ) °C 30 2810 30 Pass gggg6'6989'23'
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. Max. APHA Ed. 22nd
8 | Total Coliforms MPN/100ml 4 1000 Pass 9221 B-2012
Total Suspended Solids SNI 06-6989.3-
9 (TSS) mg/L <2 Max. 20 Pass 5004
SNI 06-6989.15-
10 | COD mg/L 40 - - 5004
Water Research
11 | Total Nitrogen (as N) mg/L 2 - - Methods Chapter
X1-1984
Total Dissolved Solids SNI 06-6989.27-
12 (TDS) mg/L 38.300 - - 5005

Description : % = Parameter Accreditation by KAN No. LP-195-IDN

<=Smaller than

Criteria using Environmental Ministry Decree of Republic Indonesia No. 51 of 2004 about
Sea Water Quality Standard for Marine Biota

Sample Item

Coordinate

Sampling Method
Sampling Date

Receive Laboratory Date
Test Date

. Sea Water (AL 4)

:S08°32' 552" E125° 34’ 15,37

: SNI-06-2412-1991

- August 01, 2015

- August 04, 2015

- August 04, 2015 until August 26, 2015

| Total Phosphate (PO mg/L 0,01 . Fail 18-27AK/ALT
. . APHA Ed. 22nd
2 | Salinity %o 39 33to 34 Fail 5520.B-2012
) ) Extraction-
3 Oil & Grease mg/L <0,2 Not found Fail spectrophotometry
- SNI 06-6989.25-
4 | Turbidity NTU 3 <5 Pass 5005
Dissolved Oxygen (DO) ' SNI 06-6989.14-
5 | insity mg/L 4 >5 Fail 2004
TR SNI 06-6989.11-
6 | pH (insitu) *) - 8 71085 Pass 5004
7 | Temperature (insitu) *) °C 29 2810 30 Pass SNI 06-6989.23-
2005
. Max. APHA Ed. 22nd
8 | Total Coliforms MPN/100ml 3 1000 Pass 9221B-2012
Total Suspended Solids SNI 06-6989.3-
9 (TSS) mg/L <2 Max. 20 Pass 2004
SNI 06-6989.15-
10 | cob mg/L 34 - - 2004
Water Research
11 | Total Nitrogen (as N) mg/L 2 - - Methods Chapter
X1-1984
Total Dissolved Solids SNI 06-6989.27-
12 (TDS) mg/L 38.900 - - 5005

Description : *) = Parameter Accreditation by KAN No. LP-195-IDN

<=Smaller than

Criteria using Environmental Ministry Decree of Republic Indonesia No. 51 of 2004 about
Sea Water Quality Standard for Marine Biota
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Sample Item : Sea Water (AL 5)

Coordinate :508°32'59,3” E125° 34" 27,77
Sampling Method : SNI-06-2412-1991
Sampling Date - August 01, 2015
Receive Laboratory Date - August 04, 2015
Test Date - August 04, 2015 until August 26, 2015
T | Total Phosphate (PO,)*) mg/L <0,01 Cl;/loa% Fail 18-27AK/ALT
- ) APHA Ed. 22nd
2 | Salinity %o 39 33to 34 Fail 5520.B-2012
) ) Extraction-
3 Oil & Grease mg/L <0,2 Not found Fail spectrophotometry
- SNI 06-6989.25-
4 | Turbidity NTU 2 <5 Pass 2005
Dissolved Oxygen (DO) ' SNI 06-6989.14-
5 insity mg/L 4 >5 Fail 5004
TR SNI 06-6989.11-
6 | pH (insitu) *) - 8 71085 Pass 5004
7 | Temperature (insitu) ¥ °C 29 28to 30 Pass 33526'6989'23'
. Max. APHA Ed. 22nd
8 | Total Coliforms MPN/100ml <3 1000 Pass 9221B-2012
Total Suspended Solids SNI 06-6989.3-
9 (TSS) mg/L <2 Max. 20 Pass 5004
SNI 06-6989.15-
10 | COD mg/L 26 - - 5004
Water Research
11 | Total Nitrogen (as N) mg/L 2 - - Methods Chapter
X1-1984
Total Dissolved Solids SNI 06-6989.27-
12 (TDS) mg/L 39.400 - - 5005

Description : *) = Parameter Accreditation by KAN No. LP-195-IDN
<= Smaller than
Criteria using Environmental Ministry Decree of Republic Indonesia No. 51 of 2004 about
Sea Water Quality Standard for Marine Biota

Table 3.3 Plankton Sampling Result

Sample Item : Plankton
- P1. Sea Water (AL 3)
- P2. Between (AL3- AL4)
. P3. Sea Water (AL 4)

Coordinate :P1.S08°33 03,5” E125° 34’ 23,7”
:P2.S508°32'57,0” E125° 34°18,0”
:P3.508° 32 55,2” E125° 34" 15,3”

Sampling Date - August 01, 2015
Receive Laboratory Date - August 04, 2015
Test Date - August 04, 2015 until August 26, 2015
Fitopankton
CYANOPHYTA
1 | Oscillatoria sp. 1 | 75 | 33 | 47
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2 | Oscillatoria sp. 2 35 9
CHRYSOPHYTA
3 | Amphiprora sp. 2 1
4 | Bacteriastrum sp. 14 8 12
5 | Biddulphia sp. 13 7 19
6 | Ceratailina sp. 14
7 | Chaetoceros laeve 15 13 21
8 | Chaetoceros sp. 1 38 29 49
9 | Chaetoceros sp. 2 36 28 56
10 | Chaetoceros sp. 3 34 26 54
11 | Chaetoceros sp. 4 25 28 20
12 | Chaetoceros sp. 5 5
13 | Climacospenia sp. 6 3 5
14 | Coscinodiscus jonesianus 29 18 31
15 | Coscinodiscus sp. 1 31 18 15
16 | Coscinodiscus sp. 2 48 28 51
17 | Coscinodiscus sp. 3 3
18 | Flagillaria sp.1 12 4 33
19 | Flagillaria sp.2 12 19 33
20 | Hemidiscus sp. 11 5 4
21 | Licmophora sp. 7 3 2
22 | Navicula sp. 1 3 6
23 | Navicula sp. 2 18 29 38
24 | Nitzschia seriata 21 17 28
25 | Nitzschia sp. 1 18 12 26
26 | Nitzschia sp. 2 4 2 4
27 | Planktoniella sp. 4 2 1
28 | Pleurosigma sp. 1 4 2 14
29 | Pleurosigma sp. 2 33 24 18
30 | Pleurosigma sp. 3 4 5 12
Zooplankton
ARTRHOPODA
CRUSTACEA
COPEPODA
1 Centrophagus sp. 5 2
2 | Corycaeus sp. 4 2 3
3 Microsetella sp. 2 13 8
4 Oithona sp. 1 3 2 5
5 Oithana sp. 2 3
6 | Oncaena sp. 7 5 3
7 | HARPATICOIDA
8 | COPEPODA (1, nauplius) 2 3 3
9 | COPEPODA (2, nauplius) 4 8 6
10 | COPEPODA (1, copepodite) 6 4 3
11 | COPEPODA (1, copepodite) 1 5
PROTOZOA
CILIOPHORA
FLAGELLATA
12 | FLAGELLATA (1) 5
13 | FLAGELLATA (2)) 15 4
TINTINNIDA
14 | Codonellopsis sp. 3
15 | Rhabdonella sp. 7 4 3
16 | Tintinnidae 9 3 2
TROCHELMINTHES
ROTATORIA
17 | ROTATORIA (1) 2
Total Individual/L 55 69 45
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Total Taxa 13 13 i
Diversity Index H' =-E piLn pi 2.4 2.32 2.32
(SHANNON — WIENER, 1949)

H-max=LnS 2.56 2.56 2.40
Equitaility (E) = H'/H-max 0.94 0.91 0.97
Criteria:

Diversity index standard/criteria of Shannon-Wiener divided into 3 (three), namely:

H <1 = Low Diversity Index

1<H’ <3 =Middle Diversity Index

H >3 = High Diversity Index

3.4.2 Bottom Sediment (Code: S)
a. Methodology of Data Collection

Samples of sediment were taken by using grab sampler method and were taken custody in

plastic containers that were labeled, and they were analyzed in laboratory.

b. Methodology of Data Analysis

The examined parameters by using SNI 13-4720-1998 and USEPA SW 846-3050B method are
depth, soil temperature, soil color, smell, characteristics, specific gravity, water content, grain size

composition, Total Organic Carbon, Total Petroleum Hidrocarbon, arsenic, cadmium, chrome,

lead, mercury, copper, nickel, zinc, and Tributylin (TBP).

c. Location

Bottom sediment sampling locations are shown in Figure 3.2 and samples were taken at 5 points

and 1layer at each point.

Figure 3.4 Bottom Sediment Sampling Activity

d. Test Result
Results of sediment test are shown below.
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Sample Item
Coordinate

Sampling Date

Table 3.4 Bottom Sediment Sampling Result

Receive Laboratory Date

Test Date

Total Organic

: Sediment (S 1)
:S08°33' 11,3” E125° 34" 36,1”
- August 01, 2015

- August 04, 2015
- August 04, 2015 until August 26, 2015

SNI13-4720-1998

' | carbon (TOQ) % 0.85 - -
USEPA SW 846-30508B ;
2 | Arsenic (As) mg/kg <0,5 Max. 9,8 Pass APHA Ed 22nd 3114B-
2012
USEPA SW 846-30508B ;
3 | Cadmium (Cd) mg/kg <0,5 Max. 0,99 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-30508B ;
4 Mercury (Hg) mg/kg <0,01 Max. 0,18 Pass APHA Ed 22nd 3112B-
2012
USEPA SW 846-30508B ;
5 Zinc (Zn) mg/kg 21 Max. 120 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-30508B ;
6 | Copper (Cu) mg/kg 5 Max. 32 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-30508B ;
7 | Chromium (Cr) mag/kg <3 Max. 43 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-30508B ;
8 | Lead (Pb) mg/kg <5 Max. 36 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-30508B ;
9 | Nickel (Ni) mg/kg <3 Max. 23 Pass APHA Ed 22nd 3111B-
2012
Total Petroleum
10 Hydrocarbon (TPH) mg/kg <20 - - UESPA 8440 1996
Description : <= Smaller than
Criteria from Wisconsin Department of Natural Resources
Sample Item - Sediment (S 2)
Coordinate :508°33 09,6” E125° 34’ 28,57
Sampling Date - August 01, 2015
Receive Laboratory Date - August 04, 2015
Test Date - August 04, 2015 until August 26, 2015
Total Organic SNI13-4720-1998
' | carbon (TOQ) % 0.79 - -
USEPA SW 846-30508B ;
2 Arsenic (As) mg/kg <0,5 Max. 9,8 Pass APHA Ed 22nd 3114B-
2012
USEPA SW 846-30508B ;
3 | Cadmium (Cd) mg/kg 3 Max. 0,99 Fail APHA Ed 22nd 3111B-
2012
USEPA SW 846-30508B ;
4 Mercury (Hg) mg/kg <0,01 Max. 0,18 Pass APHA Ed 22nd 3112B-
2012
USEPA SW 846-30508B ;
5 | Zinc (Zn) mg/kg 143 Max. 120 Fail APHA Ed 22nd 3111B-
2012

152610 ENVIRONMENTAL QUALITY Survey Report
Package-2: Natural and Environmental Survey for Preparatory Survey for the Project of the Urgent Shift of Ferry Terminal

in Dili Port

Page 11




USEPA SW 846-3050B ;

6 | Copper (Cu) mg/kg 20 Max. 32 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-30508B ;
7 Chromium (Cr) mg/kg <3 Max. 43 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-30508B
8 | Lead (Pb) mg/kg 8 Max. 36 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-30508B ;
9 | Nickel (Ni) mg/kg <3 Max. 23 Pass APHA Ed 22nd 3111B-
2012
10 | [otal Petroleum ma/k <20 . . UESPA 8440 1996
Hydrocarbon (TPH) 9/%g
Description : <= Smaller than
Criteria from Wisconsin Department of Natural Resources
Sample Item : Sediment (S 3)
Coordinate :S08° 33 03,5” E125° 34’ 23,77
Sampling Date - August 01, 2015
Receive Laboratory Date - August 04, 2015
Test Date - August 04, 2015 until August 26, 2015
Total Organic SNI13-4720-1998
' | carbon (TOQ) % 0,70 - -
USEPA SW 846-30508B ;
2 | Arsenic (As) mag/kg <0,5 Max. 9,8 Pass APHA Ed 22nd 3114B-
2012
USEPA SW 846-30508B ;
3 | Kadmium (Cd) mag/kg <0,5 Max. 0,99 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-30508B ;
4 | Mercury (Hg) mag/kg <0,01 Max. 0,18 Pass APHA Ed 22nd 3112B-
2012
USEPA SW 846-30508B ;
5 | Zinc (Zn) mg/kg 29 Max. 120 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-30508B ;
6 | Copper (Cu) mg/kg 5 Max. 32 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-30508B
7 Chromium (Cr) mg/kg <3 Max. 43 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-30508B
8 | Lead (Pb) mg/kg <5 Max. 36 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-30508B
9 | Nickel (Ni) mg/kg <3 Max. 23 Pass APHA Ed 22nd 3111B-
2012
10 | [otal Petroleum ma/kg <20 . . UESPA 8440 1996

Hydrocarbon (TPH)

Description : <= Smaller than
Criteria from Wisconsin Department of Natural Resources

Sample Item
Coordinatee
Sampling Date

Receive Laboratory Date

Test Date

: Sediment (S 4)
:S08° 32 552" E125°34°15,3”
- August 01, 2015
- August 04, 2015
- August 04, 2015 until August 26, 2015
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Total Organic SNI13-4720-1998
' | carbon (TOQ) % 0.79 - -
USEPA SW 846-3050B ;
2 | Arsenic (As) mg/kg <0,5 Max. 9,8 Pass APHA Ed 22nd 3114B-
2012
USEPA SW 846-3050B ;
3 | Cadmium (Cd) mg/kg 2 Max. 0,99 Fail APHA Ed 22nd 3111B-
2012
USEPA SW 846-3050B ;
4 | Mercury (Hg) mg/kg <0,01 Max. 0,18 Pass APHA Ed 22nd 3112B-
2012
USEPA SW 846-3050B ;
5 | Zinc (Zn) mg/kg 26 Max. 120 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-3050B ;
6 | Copper (Cu) mg/kg 7 Max. 32 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-3050B ;
7 | Chromium (Cr) mg/kg <3 Max. 43 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-3050B ;
8 | Lead (Pb) mg/kg <5 Max. 36 Pass APHA Ed 22nd 3111B-
2012
USEPA SW 846-3050B ;
9 | Nickel (Ni) mg/kg 4 Max. 23 Pass APHA Ed 22nd 3111B-
2012
Total Petroleum
10 Hydrocarbon (TPH) mg/kg <20 - - UESPA 8440 1996

Description : <= Smaller than
Criteria from Wisconsin Department of Natural Resources

Sample Item : Sediment (S5)

Coordinate :S08°32'59,3" E125° 34’ 27,77
Sampling Date - August 01, 2015

Receive Laboratory Date - August 04, 2015

Test Date - August 04, 2015 until August 26, 2015

1 Total Organic SNI'13-4720-1998

Carbon (TOC) % 0.78 - -

USEPA SW 846-30508B ;
2 | Arsenic (As) mg/kg <0,5 Max. 9,8 Pass APHA Ed 22nd 3114B-
2012

USEPA SW 846-30508B ;
3 | Cadmium (Cd) mg/kg 0,5 Max. 0,99 Pass APHA Ed 22nd 31M1B-
2012

USEPA SW 846-30508B ;
4 | Mercury (Hg) mg/kg <0,01 Max. 0,18 Pass APHA Ed 22nd 3112B-
2012

USEPA SW 846-30508B ;
5 Zinc (Zn) mg/kg 78 Max. 120 Pass APHA Ed 22nd 3111B-
2012

USEPA SW 846-30508B ;
6 Copper (Cu) mg/kg 19 Max. 32 Pass APHA Ed 22nd 3111B-
2012

USEPA SW 846-30508B
7 Chromium (Cr) mg/kg <3 Max. 43 Pass APHA Ed 22nd 3111B-
2012

USEPA SW 846-30508B
8 | Lead (Pb) mg/kg 5 Max. 36 Pass APHA Ed 22nd 3111B-
2012
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USEPA SW 846-30508B ;
9 Nickel (Ni) mg/kg 4 Max. 23 Pass APHA Ed 22nd 3111B-
2012
Total Petroleum
10 | Hydrocarbon (TPH) | M9/kd <20 - : UESPA 8440 1996

Description : <= Smaller than
Criteria from Wisconsin Department of Natural Resources

3.4.3 Noise Level (Code: U)
a. Methodology of Data Collection

Noise level for environmental purpose was measured by sound level meter. The sound

pressure dB(A) was measured for 5 minutes for every measurement. Readings were taken for
5 seconds. Measurement was carried out for 24 hours (L,,) at the day during peak activity for
16 hours (L) between 06.00 am — 10.00 pm and night activity for 8 hours between 10.00 pm —
06.00 am.

b. Methodology of Data Analysis

Sampling using SNI 7231 2009 method with interval of measurement are as follow:

1)
2)
3)
4)
5)
6)
(7)

(
(
(
(
(
(

L1 representing interval 06.00 - 09.00
L2 representing interval 09.00 - 14.00
L3 representing interval 14.00 - 17.00

L4 representing interval 17.00 - 22.00
L5 representing interval 22.00 - 24.00
L6 representing interval 24.00 - 03.00
L7 representing interval 03.00 - 06.00

c. Location

Noise level measurement samplings consist of 3 locations, and they are shown in Figure 3.2.

Figure 3.5 Noise Level Sampling Activity
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d. Test Result
Noise level measurements result around survey area are shown below.

Table 3.5 Noise Level Sampling Result

Sample Item . Noise Level (U1)

Sampling Method : SNI'7231:2009

Coordinate : S08°3300,2” E125° 34 15,2”
Sampling Date ©July 29 and 30, 2015

Receive Laboratory Date : August 04, 2015

Test Date © August 04, 2015 until August 26, 2015

L1. 07

L210%°
L3.15%
L4.20%

K1 Port Location - West 66 Max. 60 Fail

L5. 23

K1 | Port Location - West L6.01%° 50 Max. 60 Pass
L7.04

L1. 07 II

L2110
[3.15%9°
K1 | Port Location - West [4.20%° 64 Max. 60 + 3 Fail
L5.23%
L6.01%°
L7.04 %
METHOD 22-3/IK/UA-0
Description: *) = Noise Level is an Equivalent Number along temporary time measurement in 10 minutes with
interval 5 seconds.
**) = Accreditation parameter by KAN No. LP-195-IDN
Criteria using Environmental Decree of Republic Indonesia No. 48 of 1996 for Public Facilities

-Ls =Leq Value at Daytime (16 hours)

-L,, =Leq Value at Nighttime (8 nours)

- Lg,, = Leq Value along 24 hours

- Lgy, value that calculate and compare with noise level standard set with tolerance value +3 dB(A)

Sample Item - Noise Level (U2)

Sampling Method :SNI'7231: 2009

Sampling Date - July 30 and 31, 2015

Recieve Laboratory Date - August 04, 2015

Test Date - August 04, 2015 until August 26, 2015

L1. 07

L210%°
[3.15%
L4.20%°

K2 | Port Location - East 58 Max. 60 Pass

K2 | Port Location - East L5. 23 49 Max. 60 Pass
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L6. O1

L7.04%

L1. 07

L210%°

[3.15%

K2 | Port Location - East

L4.20%

L5.23%

L6.01%°

L7.04 %

57

Max. 60 + 3

Pass

METHOD

22-3/IK/UA-O

Description: *) = Noise Level is an Equivalent Number along temporary time measurement in 10 minutes with

interval 5 seconds.

**) = Accreditation parameter by KAN No. LP-195-IDN

Criteria using Environmental Decree of Republic Indonesia No. 48 of 1996 for Public Facilities

-Ls =Leq Value at Daytime (16 hours)

-L,, =Leq Value at Nighttime (8 nours)

- Lgy, = Leq Value along 24 hours

- Ly, value that calculate and compare with noise level standard set with tolerance value +3 dB(A)

Sample Item

Sampling Method
Sampling Date

Receive Laboratory Date
Test Date

- Noise Level (U3)

:SNI'7231: 2009

- July 31and August 01, 2015

- August 04, 2015

- August 04, 2015 until August 26, 2015

L1. 07

L210%

K3 | Outside Port

L3.15%

[4.20%

54

Max. 60

Pass

L5. 23

K3 | Outside Port

L6.01%°

L7.04%°

43

Max. 60

Pass

L1. 07

L210%

L3.15%

K3 | Outside Port

L4.20%

L5.23%°

L6. 01

L7.04 "°

53

Max. 60 + 3

Pass

METHOD

22-3/IK/UA-0

Description: *) = Noise Level is an Equivalent Number along temporary time measurement in 10 minutes with

interval 5 seconds.

** = Accreditation parameter by KAN No. LP-195-IDN

Criteria using Environmental Decree of Republic Indonesia No. 48 of 1996 for Public Facilities

-Ls =Leq Value at Daytime (16 hours)

- L,, =Leq Value at Nighttime (8 nours)

- Lg,, = Leq Value along 24 hours

- Lgy, value that calculate and compare with noise level standard set with tolerance value +3 dB(A)
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3.4.4 Ambient Air Quality (Code: U)

a. Methodology of Data Collection

Taking samples of air quality especially dust (TSP) and Pb were carried out by High Volume
Air Sampler, and taking samples for gas air pollutants were carried out by Gas Sampler.

Collected, samples were analyzed in laboratory.

b. Methodology of Data Analysis

Sampling was carried out in accordance with SNI 19-71119.6-2005 method.

c. Location

Air quality sampling location consists of 3 locations, and they are shown in Figure 3.2.

Figure 3.6 Air Quality Sampling Activity

d. Test Result

Below is test result of ambient air quality in the survey area.

Table 3.6 Ambient Air Quality Sampli