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DEVELOPMENT OF INTEGRATED WASTE MANAGEMENT FACILITIES
PHASE 2 — INVESTIGATION, DESIGN AND CONSTRUCTION (SA1)

MARINE GEOPHYSICAL SURVEY (GS)
FINAL REPORT

JOB NUMBER HK268623 September 2023
(HK268623/Report/Final HW)

1 INTRODUCTION
1.1  INSTRUCTIONS AND OBJECTIVES

Under the Task Order No. GE/2021/03.23 issued by the Civil Engineering and Development
Department (CEDD) on 15™ June 2023, geophysical surveys were commissioned to study the
seabed features and the shallow geology covering the designated survey area SA1 at Tsang
Tsui and its surrounding area, west of New Territories, to facilitate the investigation, design
and construction for development of integrated waste management facilities.

According to the survey scope, the study area SA1 was further divided into two areas: Area N1
and N2 (Figure 1 and Figure 2). As shown in Table 1 below, a list of geophysical survey
methods was utilised to achieve specified survey objectives:

AREA SURVEY TYPE OBIJECTIVE

To spontaneously measure seabed levels on site
and to authenticate the multi-beam sounding
system

Single beam echo sounding
(SBES)

N1 and N2 | Multibeam echo sounding

(MBES) To provide seabed levels in detail

To locate anomalous features and map sediment

Side scan sonar (SSS) types on the seabed

To provide levels and thicknesses of geological

Sub-bottom profiling (SBP) interfaces, if identified

To identify metallic objects and any
archaeological remains on, or just beneath the
seabed

Marine magnetometer

N1 (MAG)

Subsea utility survey

(SBP+MAG) To locate the existing subsea utilities

Table 1: Geophysical survey methods used in the project
1.2 SURVEY PERIOD AND LOCATION OF THE SURVEY AREA

From 26" June to 29™ June 2023, an EGS survey vessel M.V. Wing Hung (WH2) was utilised to
conduct the MAG survey in Area N1, including the subsea utility survey for the existing power
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cable and pipelines. From 3™ July to 6™ July 2023, another shallow draft vessel M.V. GEO1
(GEO1) was mobilised to perform the MBES and SSS survey in both Area N1 and N2 as well as
the SBP survey in Area N1. The outstanding SBP and MAG survey in Area N2 will be conducted
in the next phase. Overview images of the survey site are shown in Figure 1 and Figure 2
below. Appendix A of this report provides the Daily Site Records for reference.
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Figure 2: Overview of the survey area
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2  SITE DESCRIPTION

The survey site is located to the north of Black Point Power Station (Figure 1 and Figure 2). The
eastern portion of the site is bounded by a rubble mound seawall on the south and extensive
oyster farms on the north (Figure 1, Figure 3 and Figure 4). Area N2 covers the narrow
navigation channel marked by a series of navigation beacons (Figure 5).

During the survey period, various types of vessels were observed passing-by or anchoring in
the survey area, including ferries, cargos, speed boats and small fishing boats, etc. (Figure 6).
Fishing buoys were occasionally encountered (Figure 7). Survey operations were impacted and
infill lines were run to avoid data gaps. Survey coverage was restricted in the proximity of the
oyster farms.

The weather was mostly sunny during the survey period with scattered showers and generally
calm sea states. Heavy rain and rough sea were encountered in the afternoon of 4™ July 2023,
and the survey was consequently aborted (Figure 8). Strong current was experienced during
the survey, especially in the west of Area N1.

Black Point
Power Station

Figure 4: Oyster farms to the northeast of the site
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Figure 5: Navigation beacons in Area N2
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Figure 7: Fishing buoy and boat sighted in the survey area
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Figure 8: Rough sea and heavy rain encountered on 4™ July 2023
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3 GEOLOGICAL BACKGROUND OF SURVEY AREA

According to the Geological Map of Hong Kong (Figure 9), the solid geology around the survey
site is dominated by mid-Jurassic granite while the coastal area at Tsang Tsui is reclaimed with
fill materials. A subcropping area is marginally present in the south-western corner of the
survey site. A northeast/southwest striking fault is charted intercepting the eastern Area N1.

o ” e .35 . -
..k_,x ..:.:.,.:.:.: Subt;r:::;plng //
" L U ” f
[ LR R B B B B B /
R RN
Survey .o.o.o o‘o.o. .o. //
.

boundary \
(Kk )<=

Subcropping/
area ”

Fault " 4

135 »

Formation Intrusion

AGE
(millions
of years)

Fill i

Alluvium/
Colluvium

™ g \

TERTIARY QUATERNARY
®

Ping Chau
[ Forgman'on Area of Subcrop
65
-
Kat O
Formation
Port Island Mafic and
Formation intermediate dykes
Pat Sin Leng
Formation
Late-stage
felsic dykes
Tai Lam
fma Granite
Tsing Shan
= Granite
Chek Lap Kok
Jme Granite

/ Chek Mun
Rhyolite

JURASSIC

Figure 9: Geological map (upper) and legend (lower) of the survey area, extracted from the
1:100,000 Geological Map of Hong Kong (Web-based edition, 2006) (for illustration only; not
to scale)
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4 EQUIPMENT LIST

The survey vessel GEO1 was utilised to conduct the main surveys (MBES, SSS and SBP). The
MAG and subsea utility surveys were performed by the vessel WH2. The following equipment
was mobilised on board the vessels (Table 2 and Table 3).

Type Equipment

Survey Vessel M.V. GEO1

Horizontal positioning NovAtel PwrPak7 GNSS system

Motion and Heading Teledyne TSS Saturn 10

MBES&SSS E;isgtixch 6205s combined bathymetry and side scan sonar
SVP Valeport miniSVP

SBES Odom Echotrac MK Il single beam echo sounding system
SBP C-Boom low voltage boomer (LVB) system

QPS QINSy survey and office modules

C-View Nav computerised navigation suite
Survey Software ) o
C-View Acquisition

EdgeTech Discover

Table 2: The equipment mobilised on the survey vessel M.V. GEO1 (GEO1)

Type Equipment

Survey Vessel M.V. Wing Hung 2

Positioning C-Nav 3050 GNSS system

SBES Kongsberg EA440 single beam echo sounder system
MAG Geometrics G882 Caesium Vaper magnetometer

Innomar SES-2000 medium-100 parametric sub-bottom
SBP profiler
EdgeTech 3400-OTS sub-bottom profiler

C-View Nav computerised navigation suite
EdgeTech Discover
Survey Software Geometrics MaglLog

SESWIN Innomar data acquisition software

ISE Innomar post processing software

Table 3: The equipment mobilised on the survey vessel M.V. Wing Hung 2 (WH2)

Task Order GE/2021/03.23 Final Report HK268623
Development of Integrated Waste Management Facilities September 2023
Phase 2— Investigation, Design and Construction (SA1) Page 2

Marine Geophysical Surveys (GS)



ELS]|

EARTH SCIENCES & SURVEYING

5 LOCATION CONTROL
5.1 HORIZONTAL
5.1.1  POSITIONING AND NAVIGATION

The survey vessels were located by NovAtel PwrPak7 (on GEO1) and C-Nav 3050 (on WH2)
GNSS systems. Both systems have positioning technique using a proprietary Precise Point
Positioning message broadcasting from their processing centres which provides decimetre
positioning to terrestrial users. The system consists the following:

e A geodetic-quality dual frequency GNSS receiver which tracks and locks onto the L1
(C/A code and phase) and L2 (Y-code and phase) signals from GPS and GLONASS
satellites.

e An integrated INMARSAT L-Band decoder to receive the TerraStar corrections
(NovAtel system) and RTG Gipsy corrections (C-Nav 3050 system) from geostationary
INMARSAT communications satellites.

5.1.2 COMPUTERISED NAVIGATION

The computerised navigation system was added to the positioning system to control the
steering of the boat along the traverses specified, and to log all horizontal and vertical control
data. This system provides the user with a dynamic screen display on which the following are
continuously updated:

Skewed grid set parallel to the desired survey line direction
The water depth

Date and Time

DGNSS diagnostics enabling quality control

Other information displayed for the assistance of the hydrographic surveyor includes, course,
speed, fixing status, coordinates on the Hong Kong Metric Grid, as well as a number of other
user-defined options including a graphical 'left and right' offset indicator and a numerical
display of water depth along the survey line. The system includes a multiple instrument fixing
unit and records the single beam echo sounding data during the survey.

5.1.3  CALIBRATION, ACCURACY AND QUALITY ASSURANCE

The positioning systems used on the two vessels were checked at a control point located at
Yau Ma Tei Typhoon Shelter for positioning accuracy. For GEOI1, the calibration results
revealed a horizontal offset of 0.468 m in Easting and -0.317 m in Northing, corresponding to
a bias of 0.566 m. The Distance Root Mean Squared (DRMS) was 0.049 m. For WH2, the bias
was 0.666 m with a DRMS of 0.070 m. Such small offsets and DRMS confirmed that the system
achieved a high positioning accuracy. Please refer to Appendix B for the GPS check plots.
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5.2  VERTICAL
5.2.1 DATUM

The datum in use or implied in Hong Kong are as follows in Figure 10:

Rifleman’s Bolt

5.435m

Mean Sea Level
— J— e
PN
1.30m
HKPD

0.146m

Chart Datum

Chart depth

.

— -—

Figure 10: Definitions of Vertical Datum in Hong Kong (with reference to SMO, Lands
Department HKSAR, 2018)

5.2.2  UTILIZATION OF TIDAL MEASUREMENTS

Tide records from the Chek Lap Kok (West) tide gauge managed by the Airport Authority were
used to reduce the soundings to the Hong Kong Principal Datum (PD) in this survey.

A full set of sounding data was acquired between 3™ and 6™ July 2023. The tide data for the
same period is presented in Appendix C for reference.

6  FIELD PROCEDURES
6.1  SURVEY VESSEL

Two survey vessels, GEO1 and WH2, were utilised for this survey (Figure 11 and Figure 12).
The daily site records are enclosed in Appendix A.

Figure 11: Survey vessel GEO1
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Figure 12; Survey vessel WH2

6.2 COVERAGE

The following survey traverse intervals (Table 4) were agreed with the client prior to the
fieldwork. Due to the presence of oyster farms, the survey coverage was restricted in the
northeast of Area N1.

AREA SURVEY TYPE SURVEY SPACING
MBES 20 m plus infill lines
N1 and N2 -
SSS 40 m plus coast-lines
SBP 40 m x 100 m
N1 MAG 10m
Utility survey 100 m perpendicular to the pipeline alighments
(SBP+MAG) 25 m perpendicular to the power cable alignment

Table 4: Survey types and intervals
6.3  MuLTI-BEAM ECHO SOUNDING BATHYMETRY

Seabed level observations were made with a multi-beam echo sounder (EdgeTech 6205s) on
GEO1.

To achieve high position accuracy, the MBES system requires careful calibrations. A potential
significant source of error relates to the speed of sound in water. The system requires the
speed of sound to be measured through the water column, and for these data to be entered
into a file which is accessed by the acquisition and processing software. In addition, due to the
fact that the speed of sound can vary significantly near the sea surface, a sound velocity probe
was installed at the MBES transducer so that measurements were recorded at all times during
the survey and the corresponding corrections can be made within the system in real time.

A patch test was required to calibrate system components as listed in the following Table 5.

Task Order GE/2021/03.23 Final Report HK268623
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Test Description

Roll Offset A survey line was set over an area with a flat and featureless
seabed. The line was run in opposite direction at the same speed.

Pitch Offset A survey line was set exactly over a well-defined feature. The line
was run in opposite directions at the same speed.

Yaw (Heading) Offset Two parallel lines were set to either side of a well-defined feature
with the feature positioned in the middle of the two lines. The off-
track distance between the feature and the lines were selected
according to water depth and the fan width of the MBES system,
so that the features were detected at the outer part of sounding
‘fan’. The lines were run in the same direction at the same speed,
once passing the feature to Port and once to Starboard.

Navigation Delay A survey line was set exactly over a well-defined feature, such as a
rock outcrop, a significant slope or a man-made structure. The
line was run twice in the same direction at different speeds of 3
knots and 6 knots.

Table 5: A list of parameters calibrated in a patch test

By applying appropriate algorithms to match the apparent differences in the positions of the
selected feature and the seabed topography measured in the individual calibration line, these
calibration factors were determined and then entered into the acquisition system to correct
the sounding measurements in real time.

Velocity profiles collected during the MBES survey are presented in Appendix D1. Daily MBES
patch test report for the survey is given in Appendix E.

In the case of the Edgetech 6205s combined bathymetry and side scan sonar system on board
GEO1 used in this survey (Figure 13), the interferometric sonar measures the sum of all
returns on both port and starboard sides combining both Beamforming and Phase
Differencing techniques to determine each sounding along the seafloor. The seabed level data
is obtained over a seafloor coverage centred on the vessel track depending on the range

Task Order GE/2021/03.23 Final Report HK268623
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settings of the sonar, which controls the seafloor coverage with suitable selection to different
water depths. The system produces up to 800 soundings in each resulting ping. Considering
the resolution of the side scan imagery, the range was set to 50 m with a sounding bin size of
0.3 m in this survey.

A single beam echo sounder was also installed as a QC tool for the bathymetry survey. The
SBES transducer produced pulses of acoustic waves at set intervals and recorded two-way
travel time for the primary seabed reflection signal. This time was correlated to seabed depth
by sinking a metal plate at known depths below the transducer, and recording travel times for
the different depths. This process, known as a “bar check”, was carried out before and after
the survey operations. The procedure is important to correct the sound velocities in water.

Please refer to Appendix D2 for an example of the bar check record.
6.4  SIDE SCAN SONAR SURVEY

A schematic diagram (towed mode) of side scan sonar survey is presented in Figure 14. Side-
scan uses a sonar device that emits a fan-shaped pulse down toward the seafloor across a
wide angle perpendicular to the path of the sensor through the water to map the features on
seabed. Before survey commencement, the side scan sonar system was wet tested to ensure
that the system is in good working condition.

For this survey the EdgeTech 6205s was pole-mounted on the GEOI1. The SSS wet test was
performed by running a test line with the same settings for the coming survey. Parameters
like gain, slant ranges, equipment connections, etc. were all tested and the results were
checked and approved by the on-site geoscientist before proceeding to the survey work.

The recording parameters for the side scan survey were as follows:

Vessel speed: generally 1.5 - 2.0 m/sec
Fix interval: 10 seconds

Source frequency: 230 kHz and 550 kHz
Slant range: 50 m

Four channels (low and high frequency; port and starboard) were simultaneously recorded
with navigation information and the high resolution 550 kHz data were used in the data
processing.
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Figure 14: Schematic diagram of SSS

6.5  SEISMIC REFLECTION SURVEY

A schematic diagram of seismic reflection survey is presented in Figure 15. In short, the
seismic energy generated by a boomer is transmitted downwards through water column. The
signals are then reflected by the seabed and underlying geological interfaces, on both sides of
which the acoustic impedances are different. The return signals are recorded by a hydrophone
after the two-way travel time. By using appropriate velocities in different mediums, the
seismic reflectors (horizons) are constructed.

The boomer was towed behind the survey vessel at a distance of 20 m from the stern to
minimise noises from the vessel (Figure 16). Before the commencement of the survey, the C-
Boom low voltage boomer was wet-tested. Further test on SBP system was conducted by
running a test line with settings adjusted for the best data quality. System parameters like
source frequency, power, equipment connections, etc. were all tested, adjusted and the
results were checked and approved by the on-site geoscientist before proceeding to the
survey work.

The recording parameters for the seismic reflection survey were as follows:

Vessel Speed: 1.2-2.2 m/sec

Fix Interval: 10 seconds

Source Frequency: ~1.0 kHz dominant

Sweep: 200 ms

Delay: 0ms

Sample Rate: 20,000 Hz
Task Order GE/2021/03.23 Final Report HK268623
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Diagramatic lllustration of a Marine Seismic Profiling System
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6.6  IMAGNETIC SURVEY

A marine magnetic survey was conducted for the identification of any ferrous objects on the
seabed or buried within sediments at shallow depths (Figure 17). Before the start of the
survey, the magnetometer (Geometrics G-882) was wet-tested to ensure that the system is in
good working condition.

The magnetometer was towed astern the survey vessel. Cable out and vessel speeds were
adjusted during the survey to keep the magnetometer around 3-4 m above seabed.

The recording parameters for the magnetometer survey were as follows:

Vessel speed: 1.5-2.5m/sec
Fix interval: 10 seconds
Magnetic sensor sample rate: 10 Hz

e S

Figure 17: The Geometrics G-882 marine magnetometer

6.7  SUBSEA UTILITY SURVEY

The above marine magnetometer was used for the subsea utility survey, with lower fish
altitudes (1-2 m). Additionally, two high frequency sub-bottom profiling systems (Innomar
SES-2000 medium-100 and EdgeTech 3400-0OTS as a supplement, shown in Figure 18) were
also utilised to detect the subsea utilities within the survey area.

The Innomar system provides a wide range of high frequencies (4-15 kHz) of acoustic signals.
Operating frequency of 8 kHz was selected to ensure both high data resolution and good
seismic penetration throughout the survey.

The EdgeTech 3400-OTS transmits wide band Frequency Modulated (FM) pulses utilising
EdgeTech’s proprietary Full Spectrum CHIRP technology. The system uses flat multi-channel
hydrophone array to generate high resolution images of the sub-bottom stratigraphy provides
excellent penetration in various bottom types. The 3400-OTS receiver array is segmented for
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standard sub-bottom profiling operations or “pipeline” mode for optimal location and imaging
of buried pipelines or cables.

Alternately, the Innomar and EdgeTech 3400-OTS transducers were rigidly mounted over-the-
side of the survey vessel and located underneath the GPS antenna (Figure 19), to attain a high
positioning accuracy of the seismic data. Furthermore, a motion sensor was secured just next
to the transducer pole, which allowed a smooth profiling image to be recorded from the
seismic traces, particularly under marginal weather condition.

Figure 19: The over-the-side SBP set-up during the utility survey
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6.8  SITE SAFETY

An internal safety system was implemented in accordance with the EGS Safety Manual that
was based on industry requirements as set out in the 'Marine Geophysical Operations Safety
Manual' (International Association of Geophysical Contractors, Eighth Edition, 1996) and local
requirements.

6.9 QuALITY ASSURANCE

Quality is assured by adopting the measures set out in the EGS ISO9001 Quality Handbook.
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7 REDUCTION OF OBSERVATIONS AND INTERPRETATION
7.1 SOUNDING DATA

For MBES data reduction, data coverage and density were checked. Soundings were cleaned
for outliers or artefacts by using various data filters and surface cleaning algorithms before
they are validated.

All instrument offsets derived from patch test results, sound velocity correction, draft and
attitude data correction were applied in the processing environment. All bathymetric data
were corrected for speed of sound based on the SVP measurements. The smoothed sounding
data were reduced to levels below HKPD using the measured tide levels.

After all corrections applied, “BASE Surfaces” (Bathymetry with Associated Statistical Error)
were generated for a correlated check on the data quality. Any irregularity or artefact in the
data identified would trigger further processing for the tidal and sound velocity corrections.
Then the Digital Terrain Model as “BASE Surfaces” was calculated and exported. All BASE
Surfaces were finally processed into grids. Localised gradients on features of smaller lateral
extent may not be resolved.

Gridded sounding selection was used for this survey, as is widely used for engineering
purposes. The selection procedures for this project are as follows:

e The processed data were gridded on to 1 m spacing dataset, during which median
sounding values were used.

e The gridded data were then plotted at a spacing of 6 mm at the charting scale, to
provide a sounding plan for the whole area surveyed.

This gridded plot was then contoured and coloured using 'C-View Bathy' processing and
charting software, to provide the sounding plans.

Contours with 1 m intervals were derived based on the final bathymetry grid and presented
along with spot depth values in Chart 6 series of this report. The digital MBES results are also
provided in ASCII .XYZ files.

7.2 SIDE SCAN SONAR DATA

Processing and interpretation of side scan sonar data were carried out using the C-View
interpretation software. Relevant geometries were applied to the C-View system and features
were individually marked or grouped into regions. The subsequently generated interpretation
files were then imported to the AutoCAD environment on a line-by-line basis where a detailed
check was performed and the interpretations reconciled.

The SSS data interpretation is presented in Chart 7 series of this report.
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7.3  SEIsMIC DATA

7.3.1  GENERAL

The quality of the seismic records is generally good for the interpretation of the sub-bottom
geology. However, some specific strata are barely discernible, as constrained by the following
conditions:

1. Along the 2 existing pipelines, the surficial armour rock layer largely blocked the
acoustic penetration where the seismic interpretation was extended as much as
possible and interpolation was made wherever unmapped. Moreover, gas masking
was present in places in the west of the survey area and restricted the recognition of
the deeper geological interfaces. Another masking area from dumped materials was
present in the coastal area.

2. In the northeast of Area N1, a depression of ROCK head level was mapped near the
charted fault on the geological map, where the signal return was generally weak. The
interpreted ROCK head in this area is of low confidence and the result is presented in
dashed lines on the charts.

7.3.2  INTERPRETATION OF THE GEOLOGICAL SUCCESSION

In general, the seismic records acquired in Hong Kong can quantify the following four
elements of marine geological succession (Table 6):

GEOLOGICAL UNIT AGE
Marine Deposits
(Hang Hau Formation, mainly mud with beach Holocene (after the last glacial period)
deposit or debris flow deposit in coastal area)
Alluvium
(Chek Lap Kok Formation; mainly coarse Pleistocene
sediments with gravels)
Highly to Completely Decomposed Rock Various
Fresh to Moderately Decomposed Rock Various

Table 6: Marine geological units commonly applied in HK

Marine Deposits, the most recent upper layers are generally soft or very soft clay or silt and
are readily identifiable on seismic records as clear conformable horizontal layers, sometimes
with unconformities represented by displaced reflections which could be results of local re-
working of deposits underwater currents. Coarse-grained sediments such as sand, gravel,
cobbles and boulders could be present near shore, which would produce wavy and
discontinuous reflections in the seismic profile.

Alluvium is generally comprised of sand and gravel which produced wavier, semi-horizontal
reflectors in the seismic records. Reflectors of alluvial deposits could be graded, inclined and
cross-bedded, and sometimes traces of old river channels could be seen.

Highly to Completely Decomposed Rocks are more heterogenic than superficial deposits and
therefore produced more chaotic, non-linear reflections in the seismic records.
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Fresh to Moderately Decomposed Rocks produced very strong reflection when first
encountered, and reflection diminishes very quickly within the rock.

7.3.3

DATA PROCESSING AND INTERPRETATION

Seismic data processing was conducted in C-View Processing and subsequent interpretation
was carried out in 3D environment. Related procedures are summarised as follows:

1.

7.

Seismic records were band-pass filtered and the water column noise was suppressed.

All traces were corrected for positions and seabed levels by using C-View Processing.
Data files were then exported to the 3D seismic interpretation environment for
horizon picking.

Seismic horizons/geological interfaces were picked in the two-way-travel time domain
in accordance with the geological sequences listed above. Inline-crossline correlation
was conducted for the horizons in the 3D interpretation environment.

For time-to-depth conversion, the speed of sound was estimated as 1600 m/s in
Marine Deposits, 1800 m/s in Alluvium, and 2000 m/s in Highly to Completely
Decomposed Rocks.

Available borehole data was imported into the 3D interpretation environment and
displayed as borehole stick for correlation with the nearby seismic records.

Finally, the correlated horizons were exported in digital ASCIl format. Calculations
were done for horizon levels with reference to the vertical datum and isopachs of
each sediment/soil unit.

Horizon levels and isopachs were then gridded for contouring and charting.

The results of the SBP data interpretation are presented in Chart 8 to 13 series of this report.

A screenshot of the 3D interpretation environment is presented in Figure 20:
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Figure 20: Example of SBP data interpretation in 3D environment

7.4 MAGNETIC DATA

A 10 m line interval magnetic survey was designed to detect the existence of any utilities or
ferromagnetic objects on the seafloor or shallowly buried over the survey area.

The Geometrics G-882 Marine Magnetometer recorded the total magnetic field which was the
sum of several magnetic fields: Earth’s internal field (IGRF), lithospheric anomalies associated
with sediments, solid geology and tectonic activities, physical interferences from outer space
and anomalies associated with man-made objects.

IGRF and external interferences are time-dependent within this small survey area, whilst
magnetic anomalies related to man-made objects and solid geology were generally
independent of time since they contain remnant magnetization acquired in their formation
and induced magnetization associated with the material’s susceptibility.

In data space, these magnetic anomalies have wavelengths relatively shorter than time-
dependent anomalies. In addition, their wavelengths vary with the depth of their
corresponding source, by which anomalies related to very shallow objects can be
differentiated from the background field. Various data processing procedures were conducted
to isolate such signals from the background geology and interferences.

The data processing in this project is summarised below:

1. Median Filtering

Marine magnetic data were processed through median filters in the space domain to remove
long-wave components or background field generated by deep causative sources, magnetic
anomalies associated with regional geology and Earth’s internal magnetic field. High-
frequency noises, such as spikes, were also removed.
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2. Transform to Quasi-Analytical Signal

The result of background filtering would be a residual magnetic field dominated by a series of
dipole anomalies, associated with shallow causative sources such as ferromagnetic man-made
objects and volcanic rock outcrop. However, these localised anomalies would vary
dramatically in amplitudes, directions and wavelengths and anomaly peaks or troughs would
not necessarily locate exactly above source positions, due to different source burial depths
and different remnant magnetizations.

To remove such dipolar effect and present source positions more accurately, the anomalies
underwent a quasi-analytical signal transformation, which involved a calculation for field
gradients in all three dimensions and their quadratic means. The peak of the analytical signal
represented a local gradient maximum, and more importantly, would coincide with horizontal
positions of the causative sources in general, regardless of their magnetization directions.

The resultant map of the quasi-analytical signal is presented in Chart 14 series of this report.
7.5  SuBSEA UTILITY SURVEY DATA

Survey lines perpendicular to the database alignments of existing subsea utilities were run
utilising the magnetometer and seismic profiling systems, for utility detection.

The subsea utility is generally made of ferromagnetic substances which can produce a
magnetic field, and the electric current of the cathodic protection or power transmission
along the seabed utilities can also produce an additional magnetic field at the same time. Such
generated magnetic fields would induce a magnetic anomaly in the total magnetic field
measured. The location and amplitude of the anomalies were recorded and measured on each
survey line to delineate the subsea utilities.

Reflected seismic signals recorded by the Innomar or EdgeTech 3400-OTS SBP system were
used to identify the subsea utility. Ideally, as the vessel moved along a survey traverse,
continuous pings formed a section image showing the near seabed geological changes and the
buried pipeline position as a characteristic ‘diffraction hyperbola’. However, it should be
noted that the seismic profiling data can be used to confirm sections of subsea utility covered
by rock armour or natural backfill of coarse sediments, but the burial depth along these
sections is unlikely to be determined due to the signal masking.

The subsea utility survey result is described together with Seabed Feature Result in Section 8.4
and presented with the SSS data interpretation in Chart 7 series of this report.
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8  RESULTS

8.1

PRESENTATION

The results have been presented as follows:

Frontispiece
APPENDICES

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H

Contract Data Summary

Daily Site Records

GPS Check Records

Tide Data

Velocity Profiles

MBES Calibrations

Contacts (sonar contacts, seismic contacts and magnetic contacts)
Positions of High Magnetic Gradients

Borehole Records

DIGITAL DATA DVD

Digital Copy of Survey Report

DRAWINGS

Chart 1 series
Chart 2 series
Chart 3 series
Chart 4 series
Chart 5 series
Chart 6 series
Chart 7 series
Chart 8 series
Chart 9 series
Chart 10 series
Chart 11 series
Chart 12 series
Chart 13 series
Chart 14 series

8.2

SURVEY TRACK PLOTS

Swath Track Plot

Hydrophone Track Plot

Side Scan Sonar Track Plot

Magnetometer Track Plot

Subsea Utility Survey Track Plot

Contoured Swath Bathymetry Plan

Seabed Features

Contoured Levels at the Base of Marine Deposits

Contoured Levels at the Top of ROCK in Any State of Decomposition
Contoured Levels at the Top of Presumed Moderately Decomposed ROCK
Contoured Isopachs of Marine Deposits

Contoured Isopachs of Alluvium

Contoured Isopachs of Highly to Completely Decomposed ROCK
Magnetic Analytic Signal Plan

(CHART 1 TO 5 SERIES)

The survey tracks were plotted to show the data coverage of the bathymetry echo sounding,
seismic reflection, side-scan sonar, magnetic and subsea utility surveys.

The survey lines were slightly deviated in places to avoid buoys, vessels and navigation
beacons within the survey area. Infill lines were run to achieve full data coverage. The
northeast of the survey area was blocked by the extensive oyster farms.

Task Order GE/2021/03.23 Final Report HK268623
Development of Integrated Waste Management Facilities September 2023
Phase 2— Investigation, Design and Construction (SA1) Page 18

Marine Geophysical Surveys (GS)



EDS,

EARTH SCIENCES & SURVEYING

8.3  SWATH BATHYMETRY PLAN (CHART 6 SERIES)

Tide-reduced, datum corrected and 1 m-gridded seabed levels in the survey area were plotted
with colour codes and spot values (positive downwards) in 6 mm spacing at the chart scale.
Level contours are presented in 1 m interval.

To the east of the Urmston Road Fairway, the seabed ascends quickly from around -11 mPD at
the western limit of Area N1 to -7 mPD, and then maintains generally -5 mPD to -7 mPD across
the rest of Area N1. Rugged terrain along the backfilled trench of Second West East Gas
Pipeline (WEPII) is apparent (Figure 21). Shallow patches of armour rock are present along
Yacheng Pipeline in the west of Area N1.

Eastwards, the central Area N2 was dredged for the navigation purpose with levels of -5 mPD
to -6.7 mPD. The seabed shoals southwards towards the rubble mound seawall and up to -2
mPD along the northern survey limit (Figure 22).

Intermittent patches
of rock dump

7.5 Charted position of
8.0 Yacheng Pipeline

Figure 21: Bathymetry data example showing the seabed condition in the central south of
Area N1
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Figure 22: Bathymetry data example showing the seabed condition across Area N2

8.4  SEABED FEATURES (CHART 7 SERIES)

The seabed predominantly comprises CLAY/SILT throughout Area N1 and N2, with some SAND
content in places giving rise to the increase of the sonar reflectivity. Patches of dumped
materials were locally observed. Scattered debris/tyres/boulders were commonly found.
Scattered depressions were observed in the western Area N1 and fields of scattered to
numerous pockmarks were mapped in places. Seabed scars are scattered and intensify
eastwards, mainly caused by vessel anchoring and likely seabed dredging in the vicinity of the
navigation channel across Area N2. Typical data examples are present in Figure 23 to Figure 26
below.

Backfilled trench of WEPII Pipeline was evidently observed, with scattered to numerous
armour rock (Figure 26). Patches of rock dump were intermittently found along Yacheng
Pipeline in the central Area N1.

Throughout Area N1 and N2, totally 17 sonar contacts were picked, including 15 debris and 2
unknown objects of larger dimensions. A data example can be found in Figure 25. A summary
table and specific screen captures of the sonar contacts are provided in Appendix F.
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Figure 23: Side scan sonar data capture showing dumped materials and a depression
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Figure 24: Side scan sonar data capture showing dumped materials and scars
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Figure 25: Side scan sonar data capture showing debris/boulders, scars and a sonar contact
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Figure 26: Side scan sonar data capture showing armour rock along existing pipelines
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The subsea utility survey results are also presented in Chart 7 series of this report. Both
pipelines were positively located by the magnetometer (Figure 27). The WEPII Pipeline was
found to generally match well with its database position, while the as-found Yacheng Pipeline
lies about 10-25 m north of its database alighment. Due to heaving signal masking from the
rock armour, the pipelines could not be revealed from the seismic profiling data (Figure 28).

Over the Shekou power cable, hyperbolic reflections were recorded from the seismic data, the
top of which ranges from 0.9 m to 1.5 m below the ambient seabed (Figure 29). Considering a
general cable burial depth of 5 m as per EGS’s as-laid record, those diffraction hyperbolae
were interpreted as top of backfill or protection layer of the cable. The as-found alignment
agrees well with the as-laid record and the subtle cable trench as exhibited by the MBES data.

In total 47 magnetic contacts and 8 seismic contacts were recorded from the utility survey.
The summary tables can also be found in Appendix F.
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Figure 29: Examples of EdgeTech 3400-OTS SBP (a), Innomar SBP (b) and bathymetry (c) data
showing the survey findings about the Shekou power cable
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8.5 MARINE DEPOSITS (CHART 8 AND CHART 11 SERIES)

Chart 8 series illustrates the general regime of the base levels of the Marine Deposits and
Chart 11 series presents the thickness of the interpreted Marine Deposits.

Across the surveyed Area N1 from the west to the east, the base of the Marine Deposits
gradually ascends from nearly -19 mPD to about -10 mPD. Signal masking was locally observed
at both ends of the survey area due to gas and/or dumped materials.

The thickness of the interpreted Marine Deposits generally ranges between 7 m and 11 m,
decreasing to around 4 m towards the eastern end of Area N1.

8.6  ALLUVIUM (CHART 9 AND CHART 12 SERIES)

Chart 9 series illustrates the top levels of ROCK in any state of decomposition which serves as
the bottom of Alluvium deposits (if present), and Chart 12 series demonstrates the thickness
of the interpreted Alluvium.

The base of Alluvium rises irregularly from -40 mPD to -28 mPD eastwards in Area N1, and
shoals quickly up to around -14 mPD towards the coast. The unit of Alluvium deposits
maintains mainly 16 m to 25 m thick and thins up to about 3 m in the coastal area. Acoustic
masking due to gas and dumped materials are present in places.

8.7  HIGHLY TO COMPLETELY DECOMPOSED ROCK  (CHART 10 AND CHART 13 SERIES)

Presented in Chart 10 series are the top levels of presumed moderately decomposed ROCK
(ROCK head). The thickness of the highly to completely decomposed ROCK is presented in
Chart 13 series.

The ROCK head varies between -30 mPD and -44 mPD in the majority of Area N1, and shoals
locally up to around -18 mPD in the eastern portion. A depression of ROCK head was mapped
in the northeast of Area N1 near the charted fault on the geological map, where the ROCK
head level descends to slightly over -50 mPD. Due to generally weak signal return, the
interpreted results are of low confidence and shown in dashed lines on the charts. Other than
that, no clear indication about the fault could be revealed from the SBP data acquired during
this survey.

The thickness of the highly to completely decomposed ROCK is predominantly less than 8 m
across Area N1, and increases locally to around 20 m towards the low confidence area of
interpreted ROCK head and the coastal area in the south-eastern corner.

Some examples of the SBP data with interpreted units are given below.
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Figure 30: Example of SBP data showing the geological succession (Line No. N1-5280)
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Figure 31: Example of SBP data showing the geological succession (Line No. N1-S520B)
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Figure 32: Example of SBP data showing the geological succession (Line No. N1-S680)
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Figure 33: Example of SBP data showing the geological succession (Line No. N1-X0500)
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Figure 34: Example of SBP data showing the geological succession (Line No. N1-X1800)

8.8  CORRELATION WITH BOREHOLE RECORDS

Existing borehole (BH) records were provided by Client for the SBP data correlation. The

borehole records are included in Appendix H of this report and the locations are shown on the
survey charts.

Three boreholes are located within the seismic survey area and were taken into account
during data interpretation. Table 7 below compares the levels of the major geological
interfaces from seismic interpretation with those logged in the boreholes. The boreholes
generally match with the SBP data, while the differences are mainly from the offsets to the
SBP survey lines where the “Survey” results were estimated from interpolation.

Seabed Level Base Level of MD Base Level of AL | Top Level of Grade Ill BH
(m below PD) (m below PD) (m below PD) Rock (m below PD) | Termination
BH No. Level (m
BH Survey BH Survey BH Survey BH Survey | pelow PD)
19102_0ODB/3 5.93 6.4 17.93 17.0 - 39.0 - 41.5 41.43
16442 90830/1D | 5.50 5.7 9.50 10.2 16.30 15.5 19.59 19.0 25.00
5718 _C2 5.04 5.6 10.14 10.2 25.04 25.3 - 31.0 29.54

Table 7: Comparison of major horizons observed on seismic data and in borehole logs

Note: MD = Marine Deposits; AL = Alluvium
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8.9 MAGNETIC ANALYTIC SIGNAL PLAN  (CHART 14 SERIES)

A plan of the quasi-analytic signal derived from the processed magnetic data is presented in
Chart 14 series and extracted here in Figure 35. The quasi-analytical signal represents the
gradient “amplitude” of the magnetic total field which indicates how fast the magnetic field
changes and normally peaks over locations of ferrous objects or other causative sources.

Apart from the intense magnetic variations along WEPII Pipeline and Yacheng Pipeline, the
surveyed Area N1 is characterised by scattered low to high magnetic peaks which largely
concentrate in the eastern portion of the survey area. Totally 68 magnetic anomalies of >10
nT/m were marked, including two from the navigation beacons and one likely related to the
power cable. Several of the anomalies correlate well with the sonar contacts identified as
debris/ unknown objects, notably the two (SA1-MCO055 and MC066) near the eastern survey
limit. The remaining ones are of unknown origin.

Due to the widespread oyster farms, the MAG data coverage was limited in the northeast of
Area N1.

The positions of high magnetic gradients are presented in Chart 14 series and enclosed as
Appendix H of the report.
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Figure 35: Processed magnetic Quasi-analytic signals over the surveyed Area N1
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9 ACCURACY
9.1  ACCURACY OF SEABED LEVELS

The overall accuracy of an echo sounding survey could have been affected by numerous
factors listed below, and the quality assurance procedures were sought to eliminate some of
the potential errors (those marked with an asterisk (*)):

* Incorrect benchmark level
* Settlement of benchmark between successive surveys
* Uncertainties in setting up the tide gauge
Reading off errors of the tide gauge data
Surveyor bias in seabed interpretation
Incorrect removal of the effects of waves
The (inevitable) assumption that there is no water surface gradient between the tide
gauge and the survey boat from time to time
Variations in the salinity of the seawater across the survey period, affecting the speed
of sound in water
* Minor uncertainties in bar checks
* Uncertainty in horizontal control
The beamwidth of the transducer
Variations in boat 'balance’
* Manufacturer's stated echo sounder accuracy

In this survey, the sounding data collected by MBES have been cross-checked within the
overlapping areas. Generally, the accuracy of seabed levels is better than 0.2 m.

9.2 PRESENTATION OF DATA IN CONTOURED FORM

Presentation of data in contoured form implied knowledge of the level between survey lines,
for which traverse separation and topographic relief determined the extent to which such
interpolation is justified. Where a smaller traverse separation and smoother topography
would result in a smaller interpolation error, large separation and rough topography would
increase the error beyond that of the estimations presented below.

9.3  ESTIMATES OF ACCURACY

The following estimates of accuracy would be appropriate in this project, which are of high
accuracy for the surveying equipment deployed:

Horizontal position of soundings +1lm

Seabed level +0.2m

Horizontal position of seabed features and boundaries £2m

Base level of marine deposits +1lm

Base level of Colluvium/Alluvium +1-2m

Top level of Presumed Moderately Decomposed Rock £3-5m
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10 CONCLUSIONS

The survey was carried out to locate the subsea utilities, measure the seabed levels and reveal
the nature of materials of seabed and underneath. All surveys were conducted in a safe
manner.

In Area N1, the seabed maintains generally between -5 mPD and -7 mPD with apparent
undulations along the two existing pipelines, and descends quickly up to about -11 mPD
towards the Urmston Road Fairway. Across Area N2, the seabed is generally shallower than -5
mPD and deepens into the narrow navigation channel up to -6.7 mPD.

The seabed predominantly comprises CLAY/SILT throughout Area N1 and N2, with scattered
depressions, pockmarks fields and patches of dumped materials. Seabed scars, mainly related
to anchoring and dredging activities, are scattered and intensive in the east of Area N1.
Backfilled trench of WEPII Pipeline is evident with scattered to numerous armour rock.
Patches of rock dump were intermittently found along Yacheng Pipeline. Totally 17 sonar
contacts were marked, including two unknown objects of relatively prominent dimensions.

Geological units of marine deposits, Alluvium and decomposed ROCK/bedrock were mapped
wherever possible. A depression of ROCK head was observed in the northeast of Area N1,
within which the interpreted level of the ROCK head should be used with caution due to
acoustic penetration limit of the SBP data. No clear topographic or subsurface indication of
the fault as shown on the geological map could be found from the survey datasets.

Other than the strong magnetic variations related to the two pipelines, totally 68 anomalies of
high magnetic gradients were picked. Some of them were found to be associated with the
sonar contacts.

The alignments of the subsea utilities within the survey area were determined. However, no
burial information could be obtained due to the signal masking from the backfill materials
and/or protection layer (i.e. armour rock).

% Oé/w
Howard Wang Certified Complete By:

Senior Geoscientist Mr. WONG Sai Cheong, George
EGS (Asia) Limited Main Contractor’s Representative
Date: 12 September 2023
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Appendix C - Tide Record

Tide Levels at Chek Lap Kok West
03/07/2023 and 04/07/2023
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Appendix C - Tide Record

Tide Levels at Chek Lap Kok West
05/07/2023 and 06/07/2023

05 Jul 2023
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APPENDIX D1

Sound Velocity Profile
(Refer to DVD)
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Example of Bar Check Records
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Task Order No. GE/2021/03.23 - Agreement No. CE 26/2022 (EP)
Development of Integrated Waste Management Facilities
Phase 2 - Investigation, Design and Construction (SA1)
Marine Geophysical Survey (GS)

EdgeTech 6205s Combined Bathymetry and Side Scan Sonar Calibration Report

The Patch Test for EdgeTech 6205s combined bathymetry and side scan sonar was carried out on
03" July 2023 and the result was illustrated below.

1) Roll Calibration — Port Head

v

&
<

The line is set over a flat seabed terrain; running in opposite directions at the same speed

Water Depth: 8.5m Speed: 5.5 knots

Line Separation: 50.0 m

Automatic Calibration - Roll n

Calculation Setup

Estimated angle: |0.58 Residual  |0.0005

Number of steps: Iwo Step: |Very Fine |

0.1°to1.1°, step 0.01°

MWM

EENEENEENEENREENE
Start | Close s
Finished

Figure 1: MBES calibration data showing transducer roll bias (Up) and corrected with bias

(Down)
Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 1

Construction (SA1)
Marine Geophysical Survey (GS)
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2) Roll Calibration — Starboard Head

v

&
<

The line is set over a flat seabed terrain; running in opposite directions at the same speed

Water Depth: 8.5m

Line Separation: 50.0 m

Speed: 5.5 knots

Automatic Calibration - Roll u
Calculation Setup

Residual  |0.0005

Step: |Very Fine Ll

0.7°to1.7°, step 0.01°

Estimated angle: |1.24

Number of steps: '1 0o

Start | Close o
Finished

(Down)

Figure 2: MBES calibration data showing transducer roll

bias (Up) and corrected with bias

Development of Integrated Waste Management
Facilities Phase 2 -Investigation, Design and

Construction (SA1)
Marine Geophysical Survey (GS)

Appendix E

EGS Job No. HK268623
Page 2




ELS|

EARTH SCIENCES & SURVEYING

3) Pitch Calibration — Port Head

v

d
<«

The line is set over an object or slope, running in opposite directions at the same speed

Water Depth: 7.6—-9.6m

Line Separation: 30.0 m

Speed: 5.5 knots

Automatic Calibration - Pitch n

Calculation Setup

Estimated angle:  {0.55 Residual.  |0.0005

Number of steps: |1UU Step: |Fine L,

-1.9%to 3.0°, step 0.05°

EENEEEREENEENEERE
Start l Close 0
Finished

Figure 3: MBES calibration data showing transducer pitch bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management
Facilities Phase 2 -Investigation, Design and
Construction (SA1)

Marine Geophysical Survey (GS)

Appendix E

EGS Job No. HK268623
Page 3
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4) Pitch Calibration — Starboard Head

v

d
<«

The line is set over an object or slope, running in opposite directions at the same speed

Water Depth: 7.6—-9.7m

Line Separation: 30.0 m

Speed: 5.5 knots

e o

Automatic Calibration - Pitch n

Calculation Setup

Estimated angle:  {0.25 Residual.  |0.0004

Number of steps: |1UU Step: |Fine L,

-2.3%t0 2.8°, step 0.05°

Start ' Close 2N
Finished

Figure 4: MBES calibration data showing transducer pitch bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management
Facilities Phase 2 -Investigation, Design and
Construction (SA1)

Marine Geophysical Survey (GS)

Appendix E

EGS Job No. HK268623
Page 4
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5) Yaw Calibration — Port Head

v

<
«

2 parallel lines are set separately to make outer swath sweeping over an object or a slope
with 100% overlap, running each line in opposite directions at the same speed

Water Depth: 7.6-9.8m Speed: 5.5 knots

Line Separation: 10.0 m

Automatic Calibration - Heading n
Calculation Setup
E stimated angle: ,—1_55_ Residual:  |0.001

;‘v’ f - ' Number of steps: [1 00 Step: |Fine ~|

i ‘ w 41710 0.9", step 0.05°

EENEEEEEEERRERERE
Start ' Close s
Finished

Figure 5: MBES calibration data showing transducer yaw bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 5
Construction (SA1)

Marine Geophysical Survey (GS)
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6) Yaw Calibration — Starboard Head

v

<
«

2 parallel lines are set separately to make outer swath sweeping over an object or a slope
with 100% overlap, running each line in opposite directions at the same speed

Water Depth: 7.6-9.6m Speed: 5.5 knots

Line Separation: 10.0 m

Automatic Calibration - Heading n
Calculation Setup

Estimated angle:  |-0.8 Residual:  |0.0005

Number of steps: |1 00 Step: [Fine LJ

-33°t0 1.7, step 0.05°

CLLLLLLL L]
Start | Close e
Finished

Figure 6: MBES calibration data showing transducer yaw bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 6
Construction (SA1)

Marine Geophysical Survey (GS)
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7) Latency (Navigation Delay) Calibration

\
v

The line is set over an object or a slope; running with the same direction at different speeds
(one at slowest possible speed and one at fastest possible speed)

Water Depth: 8.0-10.0m Speed: 3.0 knots / 5.5knots

Figure 7: MBES calibration data showing negligible navigation delay error

Summary of MBES Calibration Results

The MBES calibration results are presented as follows:

Port Starboard
Roll: 0.58° Roll: 1.24°
Pitch: 0.55° Pitch: 0.25°
Yaw: -1.65° Yaw: -0.80°

Navigation Delay (Latency):

Negligible ( because of 1pps)

Table 1: Summary of EdgeTech 6205s combined bathymetry and side scan sonar calibration

parameters

Development of Integrated Waste Management

Facilities Phase 2 -Investigation, Design and

Construction (SA1)

Marine Geophysical Survey (GS)

Appendix E

EGS Job No. HK268623
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Task Order No. GE/2021/03.23 - Agreement No. CE 26/2022 (EP)
Development of Integrated Waste Management Facilities
Phase 2 - Investigation, Design and Construction (SA1)
Marine Geophysical Survey (GS)

EdgeTech 6205s Combined Bathymetry and Side Scan Sonar Calibration Report

The Patch Test for EdgeTech 6205s combined bathymetry and side scan sonar was carried out on 04™
July 2023 and the result was illustrated below.

1) Roll Calibration — Port Head

v

&
<

The line is set over a flat seabed terrain; running in opposite directions at the same speed

Water Depth: 23.0m Speed: 5.5 knots

Line Separation: 50.0 m

Automatic Calibration - Roll n

Calculation Setup

Estimated angle: |3 Residual;

Number of steps: Iwo Step: | Very Fine |

25 to 3.5°, step 0.01°

W

EENEENEENEENREENE
Start | Close s
Finished

Figure 1: MBES calibration data showing transducer roll bias (Up) and corrected with bias

(Down)
Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 1

Construction (SA1)
Marine Geophysical Survey (GS)
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2) Roll Calibration — Starboard Head

v

&
<

The line is set over a flat seabed terrain; running in opposite directions at the same speed

Water Depth:  23.0m

Line Separation: 50.0 m

Speed: 5.5 knots

e —— i

Automatic Calibration - Roll u
Calculation Setup

Residual: W

Step: |Very Fine LJ

31%tod.1°, step 0.01°

Estimated angle: |3.58

Number of steps: '1 0o

W

Start | Close o
Finished

(Down)

Figure 2: MBES calibration data showing transducer roll

bias (Up) and corrected with bias

Development of Integrated Waste Management
Facilities Phase 2 -Investigation, Design and

Construction (SA1)
Marine Geophysical Survey (GS)

Appendix E

EGS Job No. HK268623
Page 2
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3) Pitch Calibration — Port Head

d
<«

The line is set over an object or slope, running in opposite directions at the same speed

v

Water Depth: 12.5-23.0m Speed: 5.5 knots

Line Separation: 30.0 m

Automatic Calibration - Pitch n

Calculation Setup

Estimated angle:  |-1.12 Residual: 00004

Number of steps: |‘|UU Step: |Fine Ll

-36°to1.4°, step 0.05°

EENEEEREEREENEERE
Start I Close s
Finished

Figure 3: MBES calibration data showing transducer pitch bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 3
Construction (SA1)

Marine Geophysical Survey (GS)
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4) Pitch Calibration — Starboard Head

d
<«

The line is set over an object or slope, running in opposite directions at the same speed

v

Water Depth: 12.5-23.0m Speed: 5.5 knots

Line Separation: 30.0 m

Automatic Calibration - Pitch n
Calculation Setup

Estimated angle:  |-1.18 Residual:  |0.0021

Number of steps: |1 uli] Step: IFine L]

-3.7°101.3°, step 0.05°

EEEENEEEEENEERERE
Start I Close s
Finished

Figure 4: MBES calibration data showing transducer pitch bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 4
Construction (SA1)

Marine Geophysical Survey (GS)
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5) Yaw Calibration — Port Head

« !

2 parallel lines are set separately to make outer swath sweeping over an object or a slope
with 100% overlap, running each line in opposite directions at the same speed

v

Water Depth: 12.5-23.0m Speed: 5.5 knots

Line Separation: 10.0 m

Automatic Calibration - Heading B
Calculation Setup
Estimated angle:  |-0.77 Residual: 00006
}? = Number of steps: |1UU Step: |Fine LI
: 33'101.7", step 0.05°

EENEEEEEENERERENE
Start l Close s
Finished

Figure 5: MBES calibration data showing transducer yaw bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 5
Construction (SA1)

Marine Geophysical Survey (GS)
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6) Yaw Calibration — Starboard Head

v

2 parallel lines are set separately to make outer swath sweeping over an object or a slope
with 100% overlap, running each line in opposite directions at the same speed

<
«

Water Depth: 12.5-23.0m Speed: 5.5 knots

Line Separation: 10.0 m

Calculation Setup

Estimated angle:  {2.3 Residual:  |0.002

Number of steps: |1 0o Step: | Fine LJ
-0.2° to 4.8°, step 0.05°

EENEEEREEEEENEEEE
Finished

Start Close

Figure 6: MBES calibration data showing transducer yaw bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 6
Construction (SA1)

Marine Geophysical Survey (GS)
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7) Latency (Navigation Delay) Calibration

\ 4
v

The line is set over an object or a slope; running with the same direction at different speeds
(one at slowest possible speed and one at fastest possible speed)

Water Depth: 12.5-23.0m Speed: 3.0 knots / 5.5knots

SwathView | i ¥ : i o
MP 38.0----: £ - 2 z TREEEe s : s 5 2 5 = i G 2 12000

WEDWEIR. . || LDURTECRRRT,. | | KTReRRERor SRR e S SR o e SR oo s I v v WURPG:: 1| EIDIRRES | WOURRRERRNREN.. | | A enneac 8OO0 e, 50000, 224000

Figure 7: MBES calibration data showing negligible navigation delay error

Summary of MBES Calibration Results

The MBES calibration results are presented as follows:

Port Starboard
Roll: 3.00° Roll: 3.58°
Pitch: -1.12° Pitch: -1.18°
Yaw: -0.77° Yaw: 2.30°
Navigation Delay (Latency): Negligible ( because of 1pps)

Table 1: Summary of EdgeTech 6205s combined bathymetry and side scan sonar calibration
parameters

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 7
Construction (SA1)

Marine Geophysical Survey (GS)
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Task Order No. GE/2021/03.23 - Agreement No. CE 26/2022 (EP)
Development of Integrated Waste Management Facilities
Phase 2 - Investigation, Design and Construction (SA1)
Marine Geophysical Survey (GS)

EdgeTech 6205s Combined Bathymetry and Side Scan Sonar Calibration Report

The Patch Test for EdgeTech 6205s combined bathymetry and side scan sonar was carried out on 05"
July 2023 and the result was illustrated below.

1) Roll Calibration — Port Head

v

&
<

The line is set over a flat seabed terrain; running in opposite directions at the same speed

Water Depth: 12.5m Speed: 5.5 knots

Line Separation: 50.0 m

Automatic Calibration - Roll n

Calculation Setup

Estimated angle:  |3.78 Residual:  |0.0117

T e ————S : - Number of steps: I1 0o Step: IVery Fine |
N 33t 4.3, step 0.01°

EENEENEENEENREENE
Start | Close s
Finished

Figure 1: MBES calibration data showing transducer roll bias (Up) and corrected with bias

(Down)
Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 1

Construction (SA1)
Marine Geophysical Survey (GS)
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2) Roll Calibration — Starboard Head

v

&
<

The line is set over a flat seabed terrain; running in opposite directions at the same speed

Water Depth:  12.0m Speed: 5.5 knots

Line Separation: 50.0 m

Automatic Calibration - Roll u

Calculation Setup

Estimated angle:  |2.66 Residual:

Number of steps: '1 0o Step: [ Very Fine ~|
22°t03.2°, step 0.01°

MMWM

EEEEENEEEEEERERRE
Start | Close o
Finished

Figure 2: MBES calibration data showing transducer roll bias (Up) and corrected with bias

(Down)
Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 2

Construction (SA1)
Marine Geophysical Survey (GS)
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3) Pitch Calibration — Port Head

d
<«

The line is set over an object or slope, running in opposite directions at the same speed

v

Water Depth: 12.5-23.0m Speed: 5.5 knots

Line Separation: 30.0 m

Automatic Calibration - Pitch n

Calculation Setup

Estimated angle: |-1.94 Residual:

Number of steps: |‘|UU Step:  |Fine L,

0.0018

-4.4° to 0.6°, step 0.05°

EENEEEREEREENEERE
Start ' Close s
Finished

Figure 3: MBES calibration data showing transducer pitch bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 3
Construction (SA1)

Marine Geophysical Survey (GS)
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4) Pitch Calibration — Starboard Head

d
<«

The line is set over an object or slope, running in opposite directions at the same speed

v

Water Depth: 12.5-23.0m Speed: 5.5 knots

Line Separation: 30.0 m

Automatic Calibration - Pitch n

Calculation Setup

Estimated angle:  [1.78 Residual:  |0.0018

Number of steps: |1 uli] Step: IFine L]

0.7 to 4.3°, step 0.05°

EEEENEEEEENEERERE
Start I Close s
Finished

Figure 4: MBES calibration data showing transducer pitch bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 4
Construction (SA1)

Marine Geophysical Survey (GS)
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5) Yaw Calibration — Port Head

v

2 parallel lines are set separately to make outer swath sweeping over an object or a slope
with 100% overlap, running each line in opposite directions at the same speed

<
«

Water Depth: 12.5-23.0m Speed: 5.5 knots

Line Separation: 10.0 m

Automatic Calibration - Heading u

Calculation Setup

Estimated angle: |1.28 Residual:  |0.0013

Number of steps: |1UU Step: |Fine LI

-1.3%t0 3.8°, step 0.05°

EENEEEEEENERERENE
Start l Close s
Finished

Figure 5: MBES calibration data showing transducer yaw bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 5
Construction (SA1)

Marine Geophysical Survey (GS)
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6) Yaw Calibration — Starboard Head

v

2 parallel lines are set separately to make outer swath sweeping over an object or a slope
with 100% overlap, running each line in opposite directions at the same speed

<
«

Water Depth: 12.5-23.0m Speed: 5.5 knots

Line Separation: 10.0 m

Automatic Calibration - Heading n

Calculation Setup

Estimated angle: |28 Residual:

Number of steps: I‘IDU Step: |Fine LJ

0.0081

0.3°to 5.3°, step 0.05°

EENEEEREEEEENEEEE
Start | Close 2w
Finished

Figure 6: MBES calibration data showing transducer yaw bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 6
Construction (SA1)

Marine Geophysical Survey (GS)
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7) Latency (Navigation Delay) Calibration

\
v

The line is set over an object or a slope; running with the same direction at different speeds
(one at slowest possible speed and one at fastest possible speed)

Water Depth: 12.5-23.0m Speed: 3.0 knots / 5.5knots

Swath View
MP17.0

Figure 7: MBES calibration data showing negligible navigation delay error

Summary of MBES Calibration Results

The MBES calibration results are presented as follows:

Port Starboard
Roll: 3.78° Roll: 2.66°
Pitch: -1.94° Pitch: 1.78°
Yaw: 1.28° Yaw: 2.80°

Navigation Delay (Latency):

Negligible ( because of 1pps)

Table 1: Summary of EdgeTech 6205s combined bathymetry and side scan sonar calibration parameters

Development of Integrated Waste Management

Facilities Phase 2 -Investigation, Design and

Construction (SA1)

Marine Geophysical Survey (GS)

Appendix E

EGS Job No. HK268623
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Task Order No. GE/2021/03.23 - Agreement No. CE 26/2022 (EP)
Development of Integrated Waste Management Facilities
Phase 2 - Investigation, Design and Construction (SA1)
Marine Geophysical Survey (GS)

EdgeTech 6205s Combined Bathymetry and Side Scan Sonar Calibration Report

The Patch Test for EdgeTech 6205s combined bathymetry and side scan sonar was carried out on 06"
July 2023 and the result was illustrated below.

1) Roll Calibration — Port Head

v

&
<

The line is set over a flat seabed terrain; running in opposite directions at the same speed

Water Depth: 8.0 m Speed: 5.5 knots

Line Separation: 50.0 m

Automatic Calibration - Roll n

Calculation Setup

Estimated angle: |3.39 Residual  |0.0007

Number of steps: Iwo Step: |Very Fine |

.............................. 29°t0 39°, step 0.01°

LT

lmhntimm

EENEENEENEENREENE
Start | Close s
Finished

Figure 1: MBES calibration data showing transducer roll bias (Up) and corrected with bias

(Down)
Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 1

Construction (SA1)
Marine Geophysical Survey (GS)
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2) Roll Calibration — Starboard Head

v

&
<

The line is set over a flat seabed terrain; running in opposite directions at the same speed

Water Depth: 8.0 m Speed: 5.5 knots

Line Separation: 50.0 m

Automatic Calibration - Roll u
Calculation Setup

335 Residual:

= - Estimated angle:
lu"“uulu”‘mlﬂmm .

e Number of steps: '100 Step: [ Very Fine ~|

2910 3.9°, step 0.01°

EEEEENEEEEEERERRE
Start | Close o
Finished

Figure 2: MBES calibration data showing transducer roll bias (Up) and corrected with bias

(Down)
Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 2

Construction (SA1)
Marine Geophysical Survey (GS)
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3) Pitch Calibration — Port Head

d
<«

The line is set over an object or slope, running in opposite directions at the same speed

v

Water Depth: 7.4-9.4m Speed: 5.5 knots

Line Separation: 30.0 m

Automatic Calibration - Pitch n
] Calculation Setup
W@WM'M Gy W ot T g iy ‘ Estimated angle: [W Residual: W
Number of steps: |‘|UU Step: [Fine ~|
-6.0° to -1.0°, step 0.05°
A

EENEEEREEREENEERE
Start l Close s
Finished

Figure 3: MBES calibration data showing transducer pitch bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 3
Construction (SA1)

Marine Geophysical Survey (GS)
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4) Pitch Calibration — Starboard Head

d
<«

The line is set over an object or slope, running in opposite directions at the same speed

v

Water Depth: 7.2-9.4m Speed: 5.5 knots

Line Separation: 30.0 m

Automatic Calibration - Pitch n
Calculation Setup

Estimated angle:  {0.23 Residual:  |0.0009

Number of steps: |1UU Step: IFine L]

2.3 t0 2.7°, step 0.05°

EEEENEEEEENEERERE
Start ' Close s
Finished

Figure 4: MBES calibration data showing transducer pitch bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 4
Construction (SA1)

Marine Geophysical Survey (GS)
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5) Yaw Calibration — Port Head

v

<
«

2 parallel lines are set separately to make outer swath sweeping over an object or a slope
with 100% overlap, running each line in opposite directions at the same speed

Water Depth: 7.8-9.4m Speed: 5.5 knots

Line Separation: 10.0 m

Automatic Calibration - Heading n
Calculation Setup

Estimated angle: {031 Residual.  |0.0006

: i ’ Number of steps: |1UU Step: [Fine ~|
i 22°1628", step 0.05"

EENEEEEEENERERENE
Start l Close s
Finished

Figure 5: MBES calibration data showing transducer yaw bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 5
Construction (SA1)

Marine Geophysical Survey (GS)
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6) Yaw Calibration — Starboard Head

v

<
«

2 parallel lines are set separately to make outer swath sweeping over an object or a slope
with 100% overlap, running each line in opposite directions at the same speed

Water Depth: 7.6-9.4m Speed: 5.5 knots

Line Separation: 10.0 m

Automatic Calibration - Heading n
Calculation Setup

Estimated angle: |0.25  Residual  |0.0004

Number of steps: |1 0o Step: IFine L]
-2.8%t02.3°, step 0.05°

EENEEEREEEEENEEEE
Start | Close 2w
Finished

Figure 6: MBES calibration data showing transducer yaw bias (Up) and corrected with bias (Down)

Development of Integrated Waste Management Appendix E EGS Job No. HK268623
Facilities Phase 2 -Investigation, Design and Page 6
Construction (SA1)

Marine Geophysical Survey (GS)
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7) Latency (Navigation Delay) Calibration

\

The line is set over an object or a slope; running with the same direction at different speeds
(one at slowest possible speed and one at fastest possible speed)

v

Water Depth:

8.0—-10.0m

Speed: 3.0 knots / 5.5knots

SwsthView |
MP 180

40,000 3,000 0000

25000 20000 15000 10,000 5000

10000, 15,000 20,000 2000

Figure 7: MBES calibration data showing negligible navigation delay error
Summary of MBES Calibration Results
The MBES calibration results are presented as follows:
Port Starboard
Roll: 3.39° Roll: 3.35°
Pitch: -3.47° Pitch: 0.23°
Yaw: 0.31° Yaw: -0.25°
Navigation Delay (Latency): Negligible ( because of 1pps)

Table 1: Summary of EdgeTech 6205s combined bathymetry and side scan sonar calibration parameters

Development of Integrated Waste Management
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Construction (SA1)
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Summary of Sonar Contacts

Contact Chart Latit.ude Eastirllg Water Dimensions Description
number number Longitude Northing depth (m) (m)

SA1-SC001 7.1 1212302553;.541727,NE :;1;)6253816'5 9.8 2x0.8x0.4 Debris
SA1-SC002 7.1 125302553;%52284,'\:5 ::105586?; 8.5 1x1x0.4 Debris
SA1-SC003 7.1 12123°25!53;§53699'NE ::g;gzg; 7.8 1.3x1x0.3 Debris
ascoos | 71 | ZEZSSEIN L BOIOTE | L0000 pey
SA1-SC005 7.1 123302553'(.581563,NE :ggfg?g:\zl 5.7 3x0.5x0.4 Debris
SA1-SC006 7.1 12123"255:;:1'NE ::gigjg; 6.1 1.5x1.2x0.3 Debris
SA1-SC007 7.1 1212;0255:52(1,NE ::g;;gg; 5.9 1.5x1.2x<0.3 Debris
SA1-SC008 7.1 1212302::07589,'\:5 ::8;23;5 5.9 2.5x1x0.3 Debris
SA1-SC009 7.2 12123°255£.1£.1£?817'NE ::8;1;;; 5.5 1.8x1x0.6 Debris
SA1-SC010 7.2 125302552576624,1 ::8;;5;; 5.1 4x1.5x0.3 Debris
SA1-SC011 7.2 1212;025543;;;,'\:5 ::88233721; 5.5 5x1x1 Unknown object
SA1-SC012 7.2 1212;0255"1‘2:15;1 Ssggézgz; 5.6 9x<0.5x0.5 | Unknown object
SA1-SC013 72,73 12123°255£.1?82863'NE :ggélgi;ll\zl 6.4 3x2x0.8 Debris
SA1-SC014 7.3 1212302553;53,1 ::8;:3;; 6.6 2x0.5x0.4 Debris
sascols | 73 | ZZZION L MOGRIE | o0n | g
SA1-SC016 7.3 12123,,2555'%;)547,NE :ggg;gg; 6.1 2x1x0.5 Debris
SA1-SC017 7.3 12123"2555.‘.124:8'NE :ggggg;li 5.5 2x1.2x0.5 Debris
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1.2x0.5x0.3
- Debris Tt
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Summary of Seismic Contacts

Contact Chart Latitude Easting Water depth Burial depth .
. . (m below Description
number number Longitude Northing (m)
seabed)
22°25.251'N 809106.6E Top of backfill/
SA1-SEI001 7:2 113°54.783'E | 831301.9N 6 13 protection layer
22°25.263'N 809104.5E Top of backfill/
SA1-SEI002 7:2 113°54.782'E | 831323.3N >-9 13 protection layer
22°25.284'N 809107.7E Top of backfill/
SA1-SEI003 7:2 113°54.784'E | 831362.9N >8 0.3 protection layer
22°25.300'N 809106.2E Top of backfill/
SA1-5EI004 7:2 113°54.783'E | 831392.1N 6 15 protection layer
22°25.331'N 809107.8E Top of backfill/
SA1-SEI005 72 113°54.784'E | 831449.3N >-9 14 protection layer
22°25.331'N 809106.9E Top of backfill/
SA1-SEI006 7:2 113°54.783'E 831450.5N 6 13 protection layer
22°25.344'N 809108.3E Top of backfill/
SA1-SEI007 7:2 113°54.784'E | 831473.6N >-2 0.9 protection layer
22°25.367'N 809109.2E Top of backfill/
SA1-SEI008 7:2 113°54.785'E | 831515.4N >1 0.9 protection layer
Task Order GE/2021/03.23 Appendix F HK268623
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Summary of Magnetic Contacts

Contact Chart Latit.ude Eastir.1g Water depth Anomaly Description
number number Longitude Northing (m) (nT)
SALMOOL | 71| RSCliye | smsean | 102 L | g
sarmooz | 71| e | gaassan | 10 00 pine
SALMO03 | 71| SRS | sareonan | © M pieline
SALMO0s | 71| s | maeosan | O 0 pipelne
SALMOOS | 71| hiiee | smsioan |53 b
22°25.430'N 7062.4E WEPII
SA1-M006 71 113":3.;9?21 :316(3)365.6N °9 273 Pipeline
sALMOO? | 73| TRU'e | smsaan | 79 | pine
SALMO08 | 71| [ e | sasaaan | | belne
22°25.446'N 7159.9E WEPII
SA1-MO10 71 113"553.6:38'E :21622.:N 67 207 Pipeline
22°25. "N 7188.0E Yach
SA1-M011 71 113"553?2551 sglssf.gN 8 383 P?;eﬁ:eg
SALMOIZ | 71| U gasraan |70 195 | bielne
SALMO3 | 71| F'Ghoee | sagoren | 7 % ppeine
SALMO4 | 71| STone | saesaan | O L pipelne
SALMOLS | 71| 'cove | ssteonan | 0| peine
savmote | 71| ST samoisn | 7| ppaine
SALMO | 71| G | samsan | ©F 2 ppelne
SALMOI | 71| BT | sstean | O3 2| paine
SALMOIS | 71| 'ceare | sz | OF S pipeine
saLm020 | 73 G | smesaan | 82 | ppoine
SALMOZL | 71| e | saaaan | O 7 bieline
SALMOZ2 | 71| RCee | smeoon | 1073 | ineine
SALMOZ | 71| i'cion'e | smmson | % pipelne
22°25. ! .8E
SA1-M024 71 113°5!;3L.19533'NE 3212375.; 62 298 \I;?;Zﬁ:f
Task Order GE/2021/03.23 Appendix F HK268623
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Contact Chart Latit'ude Eastir'1g Water depth Anomaly peseDion
number number Longitude Northing (m) (nT)

SALMO2S | 71| ' | sserasn | 57 5 el
SALMO6 | 71| fo'cioowe | gamasan | O2 15 pipeine
SALMOZT | 71| 'Ciere | ssersan | 58 32| pine
saLMozs | 71| SR | garsan | 50 00 el
SALMOS | 73,72 | TGN | gagann | 58 2 e
SALMO0 | 73,72 | F'Gn | garaan | 58 2 | pineine
SALMOSL | 73,72 | [ | saeaasn | 2| ooine
SALMOZ | 72| jicivee | amesann | O 126 | pigeime
SALMOS3 | 72| 'Sone | smeraen |53 5 ooine
savmose | 72| SRR sasseen | 57 00 pipeiine
SALMOSS | 72| G’y | gasaaon | 5° e
SALMOS | 72| 00 | smeoon | SO 199 | pipeime
SALMOST | 72| i'civae | amsaen |7 70| pelne
sALM038 | 72| GGl | smsoen | O 1 pipeine
SALMOS | 72| J'h | gaasean | 6| peine
SALMOO | 72| RO | smsean | O3 % | pipeime
SALMOSL | 72| yi'ciine | smasan |50 | apoine
SALMOSZ | 72 | \i'ciuesie | smarion | O3 05 pipeime
SALMO3 | 72| s | sssaen | O3 92| pine
SALMOM | 72| Gl | gmanen |7 | bipeime
SALMOSS | 72| G | smaen | S 53 pouer catle
SALMOSS | 72 | i'Ciree | gmassen | 58 160 ouer cable
SALMOT | 72| Jo'ese | gasooon | S 192 e cale
Task Order GE/2021/03.23 Appendix F HK268623
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Positions of High Magnetic Gradients

Contact Chart Latitude Easting Water Quasi-analytic Descrintion
number number Longitude Northing depth (m) | Signal (nT/m) -
SA1-MCO001 14.1 22°25.512'N 806869.9E 9.7 18 Debris

113°53.479'E 831788.3N

22°25.584'N 806968.0E
SA1-MC002 14.1 113°53.536' E 831920.5N 7.7 22 Unknown

22°25.459'N 807089.3E
SA1-MC003 14.1 113° 53.607' E 831689.0N 6.6 16 Unknown

22°25.615'N 807238.6E
SA1-MC004 14.1 113° 53.694' 831977.5N 5.6 16 Unknown

22°25.583'N 807283.5E
SA1-MC005 14.1 113°53.720' E 331918.0N 5.7 12 Unknown

22°25.626'N 807315.8E
SA1-MCO006 14.1 113°53.739' E 331998 1N 5.9 11 Unknown

22°25.459'N 807504.8E
SA1-MCO007 14.1 113°53.849' E 831689 1N 6 19 Unknown

22°25.616'N 807642.5E
SA1-MCO008 14.1 113°53.929' E 831978.1N 5.3 18 Unknown

22°25.528'N 807805.5E .
SA1-MC009 14.1 113°54.025' E 831814.7N 5.8 26 Debris

22°25.601'N 808247.8E
SA1-MCO010 14.2 113°54.282' E 831949 1N 53 31 Unknown

22°25.524'N 808278.4E
SA1-MCO011 14.2 113° 54.300' E 331807 8N 5.4 11 Unknown

22°25.563'N 808433.8E
SA1-MC012 14.2 113°54.391' £ 331878.2N 5.3 34 Unknown

22°25.530'N 808447.0E
SA1-MC013 14.2 113°54.398' E 831817.4N 5.3 27 Unknown

22°25.454'N 808400.9E
SA1-MCO014 14.2 113°54.372' E 831677 3N 5.6 11 Unknown

22°25.410'N 808413.5E
SA1-MCO015 14.2 113°54.379' E 831597 2N 5.7 26 Unknown

22°25.592'N 808548.7E
SA1-MCO016 14.2 113°54.458' E 831932 1N 5.2 13 Unknown

22°25.574'N 808616.7E
SA1-MCO017 14.2 113° 54.497' E 831899 1N 5.3 47 Unknown

22°25.562'N 808567.6E
SA1-MCO018 14.2 113° 54.469' E 331876.2N 53 12 Unknown

22°25.557'N 808568.9E
SA1-MCO019 14.2 113° 54.469' E 331868.2N 53 11 Unknown

22°25.519'N 808597.9E
SA1-MCO020 14.2 113° 54.486' E 831798.0N 5.5 16 Unknown

22°25.509'N 808583.4E
SA1-MC021 14.2 113°54.478' E 831779 1N 5.5 11 Unknown

22°25.469' N 808590.3E
SA1-MC022 14.2 113°54.482' E 831704.5N 5.7 37 Unknown

22°25.461'N 808600.7E .
SA1-MCO023 14.2 113° 54.488' E 831690 7N 5.7 15 Debris

22°25.472'N 808644.3E
SA1-MCO024 14.2 113°54.514' E 831710 3N 5.9 23 Unknown
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Contact Chart Latitude Easting Water Quasi-analytic Descrintion
number number Longitude Northing depth (m) | Signal (nT/m) o
SA1-MC025 14.2 22° 25488 N 808660.6E 5.5 26 Unknown

113°54.523'E 831739.3N

22°25.387'N 808603.4E
SA1-MC026 14.2 113° 54.490' £ 831554.1N 6 20 Unknown

22°25.408' N 808639.9E
SA1-MC027 14.2 113°54.511' £ 831592.0N 5.9 26 Unknown

22°25.421'N 808756.6E
SA1-MC028 14.2 113°54.579' £ 831616.2N 5.4 13 Unknown

22°25.367'N 808787.0E
SA1-MC029 14.2 113°54.597' 831517.2N 5.7 154 Unknown

22°25.367'N 808816.6E
SA1-MCO030 14.2 113°54.614' E 831517.ON 5.7 13 Unknown

22°25.346'N 808820.6E
SA1-MCO031 14.2 113°54.617' E 831477 3N 5 22 Unknown

22°25.331'N 808741.7E
SA1-MCO032 14.2 113°54.571' E 831450 8N 5.8 15 Unknown

22°25.319'N 808765.3E
SA1-MC033 14.2 113°54.584' £ 831428.3N 5.7 26 Unknown

22°25.314'N 808749.3E
SA1-MCO034 14.2 113°54.575' E 831418.7N 5.9 26 Unknown

22°25.298'N 808766.3E
SA1-MCO035 14.2 113° 54.585' E 831390 0N 6 22 Unknown

22°25.298'N 808776.1E
SA1-MC036 14.2 113°54.501' £ 831390.0N 5.9 18 Unknown

22°25.374'N 808875.2E
SA1-MCO037 14.2 113° 54.648' E 831529 4N 5.6 16 Unknown

22°25.370'N 808891.5E
SA1-MC038 14.2 113° 54.658' E 831521.1N 5.5 33 Unknown

22°25.376'N 808923.8E
SA1-MCO039 14.2 113°54.677' E 831533.9N 5.4 21 Unknown

22°25.362'N 808964.3E
SA1-MCO040 14.2 113°54.700' E 831507.8N 5.4 51 Unknown

22°25.354'N 808932.7E
SA1-MC041 14.2 113°54.682' E 831491.5N 5.4 13 Unknown

22°25.346'N 808914.8E
SA1-MC042 14.2 113°54.671' E 831478.4N 5.4 10 Unknown

22°25.347'N 808877.9E
SA1-MCO043 14.2 113° 54.650' E 831479 2N 53 13 Unknown

22°25.335'N 808875.0E
SA1-MCO044 14.2 113° 54.648' E 831457 AN 5.4 12 Unknown

22°25.319'N 808904.8E
SA1-MC045 14.2 113° 54.666' E 831428.0N 5.3 124 Unknown

22°25.276'N 808837.0E
SA1-MCO046 14.2 113° 54.626' E 831348.8N 6 13 Unknown

22°25.270'N 808935.6E
SA1-MCO047 14.2 113° 54,684 E 831337.1N 5.5 17 Unknown

22°25.265'N 808983.5E
SA1-MCO048 14.2 113°54.712' E 831328 6N 5.3 39 Unknown

22°25.281'N 808996.7E
SA1-MC049 14.2 113°54.719' E 831356.9N 5.5 18 Unknown

22°25.287'N 809047.8E
SA1-MCO050 14.2 113° 54.749' E 831368.1N 5.3 22 Unknown
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Contact Chart Latit'ude Eastir'1g Water Q}Jasi-analytic peseDion
number number Longitude Northing depth (m) | Signal (nT/m)
SA1-MC051 14.2 121230255570337,NE :gfg;gg; 5.4 10 Unknown
samcos2 | 142 | o f>SD8 B SOTS S 55 12 Unknown
samcoss | 142 | oS>SR SHTSS S 53 15 Unknown
SA1-MC054 14.2 1212302:571:7,NE :gi?;:?; 5.9 17 Unknown
SA1-MCO055 14.2 12123°2:f73828'NE 22351:3; 5.5 300 Unknown
SA1-MCO056 14.2 1212302554‘375:2,'\:5 :3(,)?295;;; 51 55 Unknown
SALMCOST | 142 | Ji'oests | gaasman | 52 7| eseon
SA1-MCO058 14.2 12123‘,25576:3,NE :gfgigf; 5.1 35 Debris
SA1-MC059 14.2 12123‘,25577:1,NE :gfgg:g; 4.7 26 Unknown
SA1-MCO060 14.2 12123°255£.1.376870'NE 53?519512;77; 51 13 Unknown
SA1-MCO061 14.2 1212302554‘376:8,NE :3?:?51;_::;:\5] 51 11 Unknown
SA1-MC062 14.2 12123‘,255376821,1 :235183;; 5.1 11 Unknown
SA1-MC063 | 14.2,14.3 12123°255f85:2'NE :gfjg;;; 5.2 22 Unknown
SA1-MCO064 | 14.2,14.3 12123"255583416'NE :giﬁgg; 6.4 10 Unknown
SALMCOBS | 142,143 | [Pl | gasseon | 61 2 M
SA1-MCO066 14.2 1212302554'2539,'\:5 :2?;28:; 5.4 405 Unknown
SALMCOS? | 142 | yraciene | gatnan | S B owercae
samcoss | 142 | oo S>an R SR 5.7 12 Unknown
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* 22 B R e O s Sl
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E © /22 vers 5/'/?y CLAY s ean -
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= L 04:/22'57; T AT -
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E‘§\ 8-35 B X e "/i Al Bromn Fine 05 st =
H o e /L[ it 0 ot E
= o s F . \<sApAD and .raj_ rouvnd dua//3 s
- e 5 n Siky Clay matrix 3
- - = e 167 — ( Rrecviam ] =
:__ @ g ° /4 5,;-0 = % Dzrse (/o S5 e P =
o N=87. s % j —E
o 4Z 4'/3’/“' = 4 ¥ / é/_élyﬂ 2 ‘5/'#‘/ 56/\’0 =
: —-/; ‘ —
- -48 | E | @nd fne ro Aot wns =
e =2 i o =
- 823\ o 7E e | GX AVEL -
C e b 5 5k E
W= l E ket C ALl v ) 7
- o /B—7° . . ; 3
- N=2.2, - - Mediumr Adense , A
- H a4 4£C = - A :
i =/6 B, # - =
= - &
= = | gedo 54447 ST S
. /255 # : =
¥ l K &8 i B /}0¢ Gravel . 3
= o/ 7ErFe e -
- A=23. - " D &. ) =
= L¢.5.7,7 - 2 -
- = 24 = iy G =
E poom E 23] - =
Logosnd ' Remarks
ampies:
€. B &, - o Pk, e po s2ol
@ Small disturbed < Standard penetration test & P4£ i pe . oy
: large disturbed I Permeability test sk
| U40 undisturbed * Ao /‘thVZ/‘V s s xﬂ/( Frhor
[ V100 undisturbed durs undisturbed axt 17-S627 o Loy
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_ammon (Hong Kong) Limited

civiL ENGINEERS & CONTRACTORS

Tei: 6283041 Cables: GAMMONCO

23¢d Floor, Hopewsil Cantrs, 183 Queen’s Rosd, East, Hong Kong.
Telen: MX 73528

Contract (PR35 B- ¢ 6
Client Office

Borehole/Drillhole No.

€.

£

X AE

Job No & Location:

4 Bor ;84-'//'7
Method: MZ_% gealea/

=

Caclle Pexk po+¥r Sriar oo, 75argd Tsr

3 - d

Sheet of

Level:

~ 3.2 m P.D. Coords E.

FB oo .oy

Machine: D/7- s4 e Orientation: Verl:s¢cal N. . 21eTer8
bols B, . . BB iy o SFLEM. SIGE ey Dutedienl f v 2. 8. T
L]
i 3 | Water > & * ® Depth |2
é a g'_% Level 5 E w8 s 3 : T:: % Tests |[Samples |metres _é‘ "i Legend Description ‘§ 2
T2 | 8. 5 °% IR e o 512
Q a v o ; © L= & |w .2 " — ~N
-23.12
i 12 - . x ]
g : s :
- a = ¢ Nedsvm donse rs denss]
B W=2 5%, .20;2/0 e x| bropyish e Vo <) =
WFE 7.8,8.43 = < 'y . & o P 3
: oy = Lo (iR AE ek (4 2
e e v | grey, SiHy SIND 2
= Laew = B v y| W SF Some Gravel 3
E l g e e r. & 2
o 02/ i e |240 1 s
5 w=7. 7, = —
i 7, 11,1124 = =
3 wop R - 3
- = Opera.on stz /p/(a/ =
= p= -
- = at Mem. =
s fe * 8=
= = 4
Legend Remarks
Samples:
.. D G, CO//V/&/e 1‘({7 .keam/l se/
e Small disturbed < Standard penetration test
A Lorgé distirbed T Permeability tast GRANITE
A 4
] U40 undisturbed
] U100 undisturbed munundinwh.d
@ Mazier
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™ . Gammon (Hong Kong) Limited | pW.D. Contract CPPS ‘& —CG | Borehole/Drillhole No.
- /d e ity vt | Cliont Office  CLP R4
Tel: 6283041 Cables: GAMMONCO Tetex: HX 33826
b }’,/ P oscf?“on %PE{\K Powe SW(Q\\ TSANG’ =ul Sheet__ | of
! ’ a - 4] W
Method: £ g ch-f‘ BED Level: —5 36 mp.p. Coords E._T6cc. 7
al Machine: _P19 - lbO Orientation: VEETICAL N._2(56%-13
= Hole dia.: __ 00 _(So_rn_m BOm Y M  260m . Date:from23-5 to 24 -5-1934
- al o E Water > ;’." * ® Depth = s
:f §' .g -% Lovel 5 s - 5 § o : ,8?-‘; Tests |Samples [metres _;,‘ -: Legend Description 15 E
o 6&juw ; E FiEd o |& € & 2 O [N
[nt)
= el e Sl i ] st s e i v AR 0 % PR rtr, o 1. LB
i E > z . -
3 N=0 : gt 3
B =E Ly =} =S = Yory sof: 3
.- | X dak arey, E
_ e - T SIHYICLAY with | 2
I E2ol x| Shell fagments | 3
i = N=cC - s 3 g
l E 'L s <=y | becoming siity CAY| 3
- - — | and Shetly Sub- ]
- = 3
B E - - vouwnaed VEL -
o = — 4o x ~| heav base. =
o — | (MARINE DEPOSITD | 3
=R obc,g] 2 55 o PR . =
T R 0, =50 |- 8 36— -
o B i - X o Medium dense, E
B} W e 7y Sty medum to -
Thow - 4 80 | Caars€ SAND and =
o | 2 ok (Je L gé40 X-ot| fine sub-vound GRAVEL 3
) ..5-—‘4_5_9‘3/ AL =
L N=23| TG E OO — N (ALUVILDND - 73
3 skl ES = 3
] = —’;l = ——__— % =1
: « 7 Ezs o T 2
T E %0om E X—| mulh - Coloured 3
jo 2 — Ro . \ e
- — k- e — S‘]—r Y =
§:E P L kg o o - E
= .2 E 2 CALLONIUW)D 3
g A =-9.0 s 4
g 3 e 2
- E.__.l_p_‘% w—— E'QO "3'54 R E P,
- Legend Remarks
Samples:
_— o Small isrsrbad < Standard penstration test
L : Large disturbed I Permeability test NO—IE : T>/ pe_ ( 6\ 8 ho]@—
7 fg vieo vadizreibad Eunwmxmhd
3 Maztier :
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Gammon (Hong Kong) Limited | pW.D. Contract CPPS = Clo | Boreholesbrilthole No.

CIVIL ENGINEERS & CONTRACTORS

33¢d Floor, Hopawsil Centre, 183 Oueen’s Roed, Esst, Hong Kong. C“en' Ofﬁce OL’P 64

Tel: 6283641 Cabies: GAMMONCO Telex: HX 73828

,-"“ Job No & Location CASTLE WMWON TING TSu) . . Sheet 2 of _ >
wash - Borfoy/ga,//%j W\NE SURVEY  AKEA R

Method: EABEDLevel : ~3.26 mpP. . Coords E.

Machine: D)g_ ‘60 Orientation: vaAl—/ N.__ 3:569.73

Hole dia.. _0.0m ——‘8Q~m—m—— g.Om g 26 fhn Date:from -5 to 24 ‘S"}@&—

> '3 i § Water > E‘ : ® Depth 'g

£ g’ ,5 ;:. Level % s @ g é 2| g §-§, Tests [Samples {metres .é' —: Legend Description '§ e

da|us e (ot o (&5 x S S | N
[, it T e R 100 |+3.36 e el
5 = R - =
E& PX - AP [Q 9 —logs T y‘:\rm, davi grey., ]
&= - 12.23] = —=X| organic sivty CAAY 4

e ol 8 1.0 L g.36]

s U v - i CALLUVIUM ) E
- 4 L E
= l Oio ?Z'O s Meditim dense, E
= w22 * T EZAY L light grey, 3
5 "’L?J ~ 30 ;.| Strty medium fo 3
E E “| Coarse SAND E
E 3 45 becoming and fine | 3
5 L e —H#-0 X GRAVEL below 135m| =
- R o4 2, v 3
E N____34 . - 6..,'.:“ (ALLUV M> -E
E e E (Co F836)- ot g
- C%'Q =25 — 150 % =
SRS - oy =
| — s X 4 =
e | = OX_ ‘ =

£ 0 ke "Xy Medium dense, E
1 Y 1z 1645 Xx_xx light greyish green, | 3
B 559 Epo| By 3 white, E
3 2 xgx| Clayey SILT with |18
- - xxX| Some cawse Sand | 3
3 —(8o XX and {ine gravel 3
- N=2.2, W 1845 X"x-’(- (RESIDUAL Soil) 3
- 2233 = Wy :
; =)0 :—,9‘0 X k —E
3 ~ Ax. -
= fmom 3 3. E
e i I O s it st _:uo ‘2{54 X i __E s

Legend Remarks

Samples: Z

o Small distuibed « Stondard penetration test

: Large disturbed I Permaability test

I U40 undisturbed

. U100 undisturbed a U 76 undisturbed
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’f‘ Gammon (Hong Kong) Limited
& CIVIL ENGINEERS & CONTRACTORS
33¢d Floor, Hopewst Centre, 183 Ousen’s Road, Esst, Hong Kong.

Tei: 6263941 Cables: GAMMONCO Tolex: HX 73828

Client Office C/LP 84,

PW.D. ContractCPPS\B)’Cb Borehole/Drillhole No.

;4/ Job No & Location (ASILE PAK Poweg STATION NG Tsul Sheet _ 3 of =

NERINE SUKVEY AREA ™

ash- 8 ‘ Ml‘ 7z
Me*hOd‘Z"" M”"’qﬂ/;” % < o EED Level: ~336mpp. CoordsB.__Géee /7
Mechine: 1219~ 160 Orientation: Verf: cal N._ 37669 73
Hole dia.. _0.om 8™ Gom B _ 260m Datesfrom 23-5 1o 24 -5-1984-
s i E Water > o * ® Depth | D
:f é’ § ‘T:. Level E E 2| § #» : _3 X Tests |Samples |metres ;,‘ —: Legend Description ‘E -
S8 |S8 $1 142 | <[22 s s & |8
”m ¢ gl e O = Ji - 200|-22.34| X i
= ag | FTER RN AS WeET 2P 3 R
3 = 42,79 _:_2| Ol-2u %6 X a3
ST i - X X 2
: .
5 l H02.0 e Medium dense to | 3
E & 79, - e 5 =
F o 57219 Eoss v & brownish c?ﬂ‘OW; T
E A = X, | Clayey SILT wrth =
e = X, X o
3 § E X 2(7( Some Ccavse Sand -
3 E b x%’( . fine gravel. 3
- L (.] Ié; i )('_)( C C. D&) g
5 N=69, =" YX X -
. 2,136, = X =
5 = :250 P > ~
= » E X ); Pense,reddish brown, | 3
= - Xx* Clayey SILT wrth a s
= 26.0m NECAD E XX |rrle fine gmvel ; 2‘:
o ﬂ"z"’:a =260 > Xoy -~
: 2\ 7 Faad o9 4| XX— (C.00r) :
= E “DefATION STOpPER AT | 2
3 =220 2k &S E
3 280 3
e 5-2&0 =
= 200 %
Legend Remarks
Samples:
e Small disiurbéd < Standard penstration test
: Large disturbed I Permeability test C/ DC‘— : COMOLETE{X DECOMPQS BO
' U40 undisturbed N(
B vieo undiiturbed BU?& wndisturbed G/QJA TE
@ Maziet
CL Lingd sARENE




.~ Gammon (Hong Kong) Limited [ CantvactC PS8 - ¢ & Borehele/Drillhole No.
CIVIL ENGINEERS & CONTRACTORS &
ﬁ 33rd Floor, Hopewell Centrs, 183 Qusen's Roed, East, Hong Kong. Client Office & D 85
,/ Tol: 5283041 Cables: GAMMONCO Telex: HX 73828 4
T CaAHE Prok Priwes Star-orn, 7ow15 Fowr r; or
Job No & Location: 3 /5 Aree Sheet of
4 = S K7/ 7
Methodzwgaéd Level: ~ 408 mpP.D Coords E. _92 97 84
Machine: 2/7-_ /62 Orientation: VerZl,cakl M. 3raoe id
/4
Hole dia.: @22 ~SEETE, Fam TR ~ Bor . it Date:from2°f to &- .. /FAq
S ui Water > E’ & = Depth |2
__? :.’ ,g -fﬂ- Level E g ” 55 - 8 §E Tests |Samples [metres 1‘.’,‘ —; Legend Description _g 5
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= = Very soft, 2
= o /s & =
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- - - v | Sity [ELAY with E
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- X 1 =25 L 3
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k- ® 213y P e
= = 248 v -
- ® 224 x| Dark gray . SHy Aine =
é E_ -goB | | 8AND with Seme shel/ @7;@/7‘5. _E
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E S | i3 E s | Orownich  cpespe0, 3
— N el TEEse ? : =
HEe LALY = 127 2A ¢ Ly 5 oIS @ =
- =4 ez . =
- 3 B -%5; B A SAND and Frre GRAVEL 3
= o g;é'o -"'~ CPhLLUY2tAr ) =
o b TG R T =
> ® & :‘2;7; o = 3
E Mi T 76| = Fim b ose E
— 9 =72, = e 2 -
=~ ”"""] =79 el ¥ vn fonind -
F i © 7.6 ; ; a
- = ¥ S/A‘y CLAY WPE Soxre =
— —_— —
E t‘_s e ][/.02 Gravel + Sonod : by
e E— B ¥ ":‘
- e 7:5;?,‘ . 3 s C AL avrerrr ) -
= &" S oo, il Gdoefa//a/ , SofT o 7/;74;, =
o (=2, 2, — 7" ". s
E A | & wyr . ¥ gy, SiMy dvaenite
E 2r0 | ® 1/EF5 7 CLAY » -
[ Ay — > —
- o :__ ..4u.09 PRIERD (;@ES/.D[//?L ool L 7) o
Legend Remarks
Samples: : * Ao rece VI/'7 //; Y e 5a/’7//¢
e Small distuibsd < Standard penatration test at $-€$S — Lo,
: Large disturbad I Pirmoobili'y test
i NoTE . TYPE ‘A’ goesfstocs
. U100 undisturbad a U 76 undisturbed
§ Mazier ; v
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e j Castle Peakt Doioer 5 far-ar. 5% e,
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4 Wash - Borigg /Baising o
Method:z’aa_&acmig_‘_ S2abed Level: -4.,5 mp p. Coords E._ 7799. gg
. . . .
Machme:ij- L Orientation: Verl, cap M. 22820 12
- T - o ko rrewr
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E 27 [~/ 5% -
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- ~ 3 E
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B E Y " 3 L S - an Lylor Swar it 3
- v\ = S T \f j j =
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- l - gl CESIPRE Hori ) =
i ’ - 1548 = . 3
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- | / 3 it E
- - o M et s desse E
& . oo -~
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5 <o X | Brownsish e Ve o) =
- — ‘ i v =
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g __:_ x °| @n /Ol'noél C/Qc/ef/ %
- s
> e — z
_% = g 54/7/{7 ST wilF some | 3
_g _%/855 w f,‘qe Grave( 3
3 D = s & =
o J, - : €. D &. 3
: AM=2,4, ® (7 A ( d 3
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=7 e 4 e
] o027 _-_:-__ i wog ‘){ ' E
x4 I 1
wm legend
St Remarks ¢
., & Com Olete /7 chmfoo 7=
7 e Small disturbsd & Standard penetration test 6eﬂ/‘//7£
o : Llarge disturbéd I P.rmcabili'y test
o |
3 B V100 undisterbed mthdcsmgq
= Mazier




o
- “ Gammon (Hong Kong) Limited Contract (PPS B - ¢ ¢ | BorehelesDrillhole No.
- CIVIL ENGINEERS & ;‘::No.::ﬁmmlw 5 ti &
Foine e fuow, AESHB A TR T | Cliant Oflice o B d B 5
- Castle LOEak LPeowver sStaries, 7‘54/;3 TSl
/ Job No & Loczti%n: /;,,7. ja Sheet __ 3 of %=
ond Na‘ — Mo v/
Method: v Ses bodlevel: - 4.0 8 Coords E. 927 9% 84
- Machine: _Df. (4 Orientation: Verdical N2, ¢28. 13
‘ . Bomm /40 1+
= Hole dia.: -0 =272 F,p, L2772 doeTm —= —dtin Date:from22.Sto_» - 6. B2
.
- ®
- & o & | Water > \:.’ . |e Depth | T
é a 2 -Tzl Level 5 e aiesa a ,3 x Tests |Samples [metres | ¥ o [lLegend Description < | e
FRET s (87| 9|8 27
] ada | vw 3e vl « |&.C x I O I~
|
= |5 -4 .08
B £~ - " E
- = [ S ]
- O e y 8 ; 3
m E > 9Eao o | Mediom classe. z
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m F = = Sl ST i ¥4 E
- = = % =
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- 2 Nzt 6| © 2':’: CE . B, @) s
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= = W =
- =" g g =
m Ed Cot56 o 3
- % , D — ; e
- 5“\\ =5 .2,:___250—2f.p5 ’(. 4 =
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= - = ; YE
:2465 : é/"ﬂh//)/SA 72//&0, b=
- (1 & Qe =
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i E _J',/:Z 5P = o | el oind, 3
I = P oz : e
. — i I g SAnD wi 78 fine | 3
= o L -
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m l °3:3 :_27,,, . B8 comps ,-ff & p,é//o_é) e
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— Legend Remarks
Samples: C . WDy, COM/&/¢/.¢% ~J)¢Co’7/005ﬂd
el e Small distorked + Standard penetration test @fﬁﬂ/fé
3- : Large distorbsd }: Permaability test
i
-
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" Gammon (Hong Kong) Limited

CiVIL ENGINEERS & CONTRACTORS

Contract (PPS

8- ¢ 4| Borahole/Drillhole No.

iy R s e s | Client Ofies _ (. <. £ . B85
Iy Casxtte Pﬂpépowtf Stalien | 7377 7Sess P,
/ Job No & Location: /E. 4 o Frea Sheet of . 1
Wash—Borin ailing
Method=W5¢abed Level: - 4.02 ~ p.0. Coords E. 9777 84
Machine: [D/f— (o Orientation: VerZ'caz N._2/522:13
Wl iy =BT D G gy AT e m ——— — IS Date:from 22 -Sto0 /- &. < 78%
ok | = £ | water > s . e Depth | T
:‘j é ,g -g Level % é* sg a ; §-§ Tests |Samples |metres 1‘.’,‘ -g Legend Description 'g E
Qa v T z® v o (.S ® o O N
s -34.08
= Px - Lo\ Veryg dense brownizh teflod|
> &: ES s e ap O'deéﬁfy 4 sree 11;1
= - g Y P & 3
i ’LZ’_ - f ° uf—_‘i;-ié, 3078 | - | Coarse SoND v fone GRAVEL (H.0G)] T
[ 8 N \\ pl:'7, %07 e ¥ =
i Ye \/b<\ rov| o (20 ol g \/Z/'y S{Oﬂf, Aark ;
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- - cearse f,.q;/,g_a//f/':es/ -
; g o s/ gh by L com posed g
o b= éf@ﬂ/]‘g' ) .'deﬁ, =]
3 = S ad | oint . &
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b = et 37 Fe 3
3 - £
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* = 3
E = 3
3 : E
- = =
- 3 E
Legend Remarks
Samples:
e Small disturbed «» Standard penatration test ‘,K ~No re co V¢F7 N spT Liner éﬁp/l
: Large disturbed I Permeability test ar . A 5’9.{70)
&
Bl V100 undisturbed ﬁunmamwhod
Q\g Maztier
[[] tinet towipta




i Ba &

‘ Gémmon (Hong Kong) Limited | PW.D. Controct%@qug Borehole/Drillhole No.
CIVIL ENGINEER! TRACTORS
‘ d Pt oot G (06mt bot vt | Client Office  CLP G
ion: CASTLE PR PoweR. STATION  TANG Toul Sheet __| of _3
kil "8&%:/,@ NARTNE  SUEVEY AREA
Method: 7o Mar e ¢ ~ SeabedLevel: -¢wva4 m p o Coords E.__F2202-29
Machine: D 19/)62 Orientation: ____ \/EKT‘%L/_ N. 3rg 70-2 é
Hole dia.: __0-Om —8—0@— |l.Om grum, 24-6vm Date:framid-b 1o 27 &-9%4
’ s ; ® |
o3 l u'; | Water > E‘ il Depth | L
% 5, ‘: é -% ; Level E %x g§ % g T:;-E Tests |Samples | metres é —: Legend Description -g E
o & | 0. | gy |ut o« [&E - G |~
b
|
{ g 1[_‘ { 0.0 |4-04
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E b= SN 3 —— 7
= | W l I Ero Fres -]
e el | ; | = i \/Cr\/’ SO‘PV I
F 4 ‘ E& 3 = o=l Aark 7 -
E | ol e T oA E
3 l EZ'O “—_| Shell fragments. E
- | [ X = Fros e . =
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E 7L | X e o -
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_:_%1] ; | EA0 g r
E(\\ [ f } - W A
E | ¥ iear E
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E Ecol L taf ellow b |rget gy
5 - x| Clayey Sity cearse | 5
o g Gl SANGE e
- O 4 E % ALLU V)UM) 2
2 N=4s| ©  EFC T_X -
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= selWs E | =] Shyawr E
e | =0, e =
=0 2 e CALLUNTUAY 3
= L el | =
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E T340 - 3 [« —| Sty CLAY. 3
e poml Ll bl L a7 E bweas T ALUND S
Ltegend Remarks
Samples
e Small distuibed « Stondard peneiration test P%TEAT(Q\) \/IA\)\}E SM TEETS
: large distorbed :{ Permeability test W% CAmED w’r AT )_Sm 3 Z\BM
§ Pisten Sample AND 35m , AD JACENT To THE
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sl X VANE SHEAR TUT
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- : ty/ %
mon (Hong Kong) Limited | pw.D. Contract CPPS b~ Clo | Borehole/Drillhole No.
] ;V" ENGINEERS & CONTRACTORS A
e . v o, 15 Qo' oot s HermBoms | C i@t Office L CAD = s
— Job No & Location M&M R)WEK S%%/W e 5 Sheet::_%__ of >
- 4 Method=/wamaéig_‘q§rpg(m 4{4(;//',5@ bed Level: _-504 m P D, Coords E. _&G 200 29
Machine: Pﬂilbc Orientatiﬁg - VEE:HCALL—, N. _3/4 7006
r Hole dia.: Oom-—l—ng)—m—yp—lL()"" B, Dl 24—6m Date:from’lﬂ:/@_to 2_7— 6”}%
-
1 et |
- @i m.; Wate > E’ * v Depth | T o
i :l: E’ | ‘g _.; | leve! E 2 " gé & : __;-s Tests |Somples [metres _é _: Legend Description 'g g
oa!uvi £ Wl !aec.s - 3 6 | N
ool 1 ! T l %
ol SO B S5 S L T S o od
- é\\(’)g | | ! : = il 4
—~L0 | ‘ i : = = e
N Iior ; | ;JLﬂZ OB E,l  |=x| AS SheeT 1 of 3 |3
12 7 [ E | BS %
- E / N o= |WIE +. X| loose Fo medium dense) 3
mE k| g Rl 2 E
HE ’ | i ; —Z Uayey Suy ‘Fme AND ’E'
- l. : L : Q 10 :_BO Lipod G (ALLUVIUM) =
B E [ : N=12, = e =
HE g oo R X=| Rrm, gt greyish | 3
- L s=n |11 E —X| Whrte, 3
. QL/ l | ¢ |2 54_5 - (ALLUVIUM) 2
a bR E l &3 Ei S M@dmm dense , i
BE ! | ﬁ;z‘z iy X .1 light grey. 3
E O a8 =] E 5] Sty Cavse SAND | 3
BEC~ A e =
- )_ E 1> g
-E N=3.9 QM‘E—‘ZO Sl \/\ ) aense, =
e Al [ et h+ ey , 3
e \z,;g,’]w T Jel 19 grey <
mE - 4 L medivum e canse =
- i-{ao - SAND and -fine -
- < ) £ o
uE Wibbg.| [ (ALY -
= Has o), — o =
- E 0, K, \5\B ’E . . E
ot W T LR SV OH N W et RGN W WS i e S
= j Legend Remarks
? Samples
™ @ Small disturbed « Standard penetration test
ol : large distyrbed :{ Permeability test ¥
4 MWMPLES NOT RECOVEKED AT
! . U100 undisturbad aU760ndinurbcd BBBYYI g/, l9Om
- : L““g Mazier
7 Lines sompls
‘. : Water sample




SRS e J— T—
Lo i St ‘
/nfnon (Hong Kong) Limited | PW.D. Contract CPPS B _Clo | BoreholesDrillhole No.
crvit. ENGINEERS & CONTRACTORS
s | Client Gfee .. AP Ci
g
- _/ob No & Locohon CASTLE. P pUWEﬁSV\ CN : Sheet 3 _of 3
) ,-V Wash- &”"/’_7 /B /,q M%
- /Method Lo MariaZ Bage Ground Level: -%:04 mp p oords E. T 200 29
= Machine: D)(Z)“ 160 _ Orientation: ___7\_/@E-D,QA‘L< e N P24 e &
Q Hole dia.: __0.0m _Q\E_Bf)mm 1O — — 2455m Dote:fromZ}”é to P b")984-
|
{ @
- & 5 , & ; Water x ; : ® Depth ,2
B :E é" “ 45 {:é Level 5 % ” g § 2| g g-s Tests |Somples [metres _é‘ —: Legend Description -g :‘:
Sa |V | ¢ |ot o | £ w3 S | N
- f | :
sl i 5 2404
_ETEEE e B e
= ! | = . B < =
- | | l 0n E & Medium dense to =
- el LV Yo X| dense, -
- 5 = i ; 3
e % ) 7;9,533"% & o | lorownish Yellow , 3
& = R ) : =
s Eppe|  |x | STHY SAND with  [T3
O 3 7| fime gravel. CC.DED | 3
- - ) — Pt =
il e SN i % e ~ =
- e\ | " l L—;] 13 5_230 *5 b@comn/\ﬁ HDéf 2
= , | N=(0.12 e % s W s
HE | | 2.3, 1c g k belo 24-Om ]
o PERRRRE z
3 ‘ i ND —240 Zl : v
5 tL s ; } v e 19 Eum | fea] b 5
I: ‘ | Foto OperTior: STOPPED -
- e - AT 2156m E
gk R : :
BE 1 | =260} 4
- : :
B =280 =
mE — é
.E = 3
o =200 =
BE = -
ds 3 3
| 1
-] Legend Remarks
| Samples:
L | C-0.0r . Completely  decomposed GIEANITE,
| ® Sma isturbe <« Standord penaetration test i
- ! : Large disturbed I Permeability test H D(X‘ : H[thy deCO/YIPOSSd @ﬁ/A‘)\HTE :
wm i
- U100 undisturbed a U76 undisturbed * SAMPLE NOT EE‘COV&}:D )}l\\
B Motier SOT  SAMPLE AT 2455m

A Water somple




f-n — - T ‘:T, I - = —
-y @+ TR .
. mon (Hong Kong) Limited Contract C2P3.A- ¢ & | Beretole/Drillhole No.
il ENGINEERS & CONTRACTORS . :
r /"ﬁ*??::"“;‘;":‘gzm““:x;:g Cliont Offies .. €. <. 2. ¢ 8
= 3 == = -
) LRI TE LB e ¢ MERE W, JERIY T Iws Shaat 7 f 2
- ",.-,‘{;b No & LOCOQON;’M‘Mﬂﬂ, ’/&' _f"jé#——ﬁ—”':iw e -
Wasb - il SHLA N
) g Mefhod:ﬁwx_&éL_ Scadetlevel: __- 3%/ m PL. Coords E._F27%.72
Machine: D/f-tbe  Orientation: _ R S Y A N F/(«€47 75
- Hole die.: 2.0 18emm b.opl tAoum Gom e TR 24.65m Date:from «£-5 to ] £ L TEE
o
Rl ” E Water > = x © Depth 'g =
& S | Llevel |. E & O |5 x| Tests |Samples [metres | $ & |Legend Description n e
o= e soR ¥ o8 ® 3 s | €
da|u= g [Vt o (&8 e 6 |~
o
[ 2 <8 -
= R% | = e 3
- > - =
— Hzo | ® 1/ Ere L \/ery Seff, -
== t E 5 < =
i i/ —_— =]
. - o ark gred, 2
N E’ e 2 §2~/ 5//7‘\(/ CLAY i 1h —é
- = v o
| = 2.55 Shbes frd menls 3
E l ' . 4 =
mE aae | W SEA TIKCMARINE DESESIT ) -
- - : 3
B EX sP T B =
gE e ¥ Loose Sirty SAND 3
E D 546 A"‘. V" ¥ mne GRABVEL . E
m - Sl LIV M =
= N=1,2, " 4:—;-0 2L . . —:
- c . 3,203 - st b
= e —5-65% AL . - =
. ; | B F 5,2‘/// rLr T4 — =
d Gon 86 s Shew ¥ Hor:
e % d = -
L = X I Coloyed Sv /{7 =
o Ny [ "___ —
b 4655 =
= ° & —7-© =
E =34 = x E
= £e90 - oI € ALiuyiesr ) b
B = 32 = -
- s =
= B x =
| Eﬁ.;; - E
| = O = = =
2 N=7.4 ol ;70 v =
m E S.L.774 - =
= L 28 = =
- E - ¥ e
- (o-4m L2 4 A1
- Legend Remarks
Samples: Fae #
—
o Smali disturbed * Standard penetrotion test /\/075 il )/ LLE & SoLE #O-LE
- : Large distiibed I Permeability test
P
. U100 undisturbed B U 76 undisturbed
- E;‘Q Mozier :
N I pPr3Hen ,_ﬁan,o/ﬂ
T Liner sample
bl

a Water sample

B ANos. 8 blowe
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_smmon (Hong Kong] Limited Contract LEPS 8- c& Berehele/Drillhole No.
" ezt & SONTRACTORE, oy | Client O
I St oo 0 e e | €100 Office _C. L.~ — < 3
‘_,)v-//’_-—“ Castle pPea Dower y ATV el el ———————’———"3
 _Job No & Location: Mariag e Matpet B B e ET . :tS:h_e_ et_ _—. of .
Y wasA - HBoring S Ba 7T z2 BF D2
- Method: __#ress rtaciae. . Secbed Level: =R D Coords E. __Z:_/_/-_'___________
. madhing: o de o Grientation: . YElcaal - — N. 3026775
8o .~ ,
Hole dia.: 2.2 —* gommr 4 o LA fom ZET gl Datesfrom <65 to <7 £. (T84
cem
! ‘ .-
- ma E * o Depth | o
- __Eé g‘ gg » : %_E Tests |Samples |metres _“f ‘;: Legend Description 13 5
oo (Ve e (&€ o - O | N
=
-
; 401 —:.:
- :/0'3(’i i
‘ ‘ ‘ /055 > -
- : \ ; _:_{ g * Sof#, gr e, =
| | .6 : =
i | = Vv Ky & =
_ : &\ | g | 2 - v e/7 /‘f\y LAY 3
g ' | | = « | itk liHle ofga77< -
| | = v :
\; ‘ friat E il | debris L aahahindinis 0
- i = : p =
\. J. - _;V Med wm dJdens?. 3
o i ‘ ‘ EjZ‘“ "'_ S/Jj//{,/ Clageoy {;/{7 =
. T 1 § E b 68— ¥ fine SAND. ( A zLllvium)
= ! | r ‘
- = | \ - 5
= ] : | - =
= - i - =
= % i ; | = =
o = i - -
= | ! [ =
= 0\\ ! l ! ! | :/4~55 " é
m ‘i | } \ l i 3 F =
a8 | | ‘ Wy s E
B e : 7,018, P, - \/z/j dense . 3
m R oz 2 %
- E : ! E‘ J ///I@ +0 mf&( I‘Um ur‘q)\/D -E
(s E = 5 4 be com’ng ed res 3
N ‘ 0 St . _ ]
‘ \ = sl SAND and +ren ]
- % & (LT : g g
\ :;42 . b | medium +o coarse L
. i M8 W4T, = e = =
= \ =8¢ - 2| SAND & fine GRAYEL. | =
- . E - | wrth Aeplh. 3
=t - - ) uv 1um =
g l e > Lo ad 3
s Iz.alﬂ B ) )
e i e /2 :'7? . e
- P £ N=4, 8, o o s
| - J r4,10¢ = S -l
up = =6l - ‘o @ =
[ 1 2e3m i) 203 “20-1 ‘.‘) :
| o
—
Legend Remarks . &
" Samples: K No recevery rn SBT Lentr
o Small disturbed g standard penatration test 54/'!/0/1 axt 1855~ /7' st
= A oo di b il
s ge disturbed I Permaeability test
' U40 undisiurbed
- U100 undisturbed a U 76 undisturbed *
[.:§ Morier
Lingr sample
U o Warer samat¥
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Wb No & Location:

. non (Hong Kong) Limited
Aﬂmmsem & CONTRACTORS

5375 Fioor, Hopeweil Centrs, 183 Qusen's Roed, East, Hong Kong

Tei: 6283941 Cabiles: GAMMONCO Telex: HX 73828

Contract Cﬁfijf'- cé
Client Office __ _C_-_:éﬁz .

Berehote/Drillhole No.
A

Castle Pesk

N S W

P

Method:
Machine: D/f - rbe

onXsr ST=w/,07, 7‘5a<)j /5 5
B R R el Sheet _3__ of
Level: -2.8+ mpp  Coords E. STy 72

N. S ds?- 75

Orientation: . YerZ. cal .

Hole dia.: 2.2 ENT gom LT Ty LFEN2 pa S Date:fromé._ % to 7. ¢ 764
2 R
a = | water > e . le Depth | 7 B

£ ?f Level | o E ® s O |5 .| Tests |Samples [metres | § & [Legend Description o

8182 se¥ 53l olss p & e

aa | V™ 3@ vl « (&5 x 3
= 20 (20 11 =
E yo b 2-.35 —:—
= D — " =
3 i T Dense e
E e i ¥ Ut = ” B
e o 5 o x ; B
C ) F7 £ bronnrshH qz//&a), B
- el = g/
=Y = = . ) =
= = ) /jﬁ 'f/O sk o 7/¢7/.3‘/) 5
= 0 3255 e 3
= - ‘e /7 Sitty SAND 3
b= A L  7'e 330 ?/‘ £ ¥ e
- W=4. /2, = ) . E
= vs. 7,22 g€ = withh fine Gravel -
= - 90 5 b
= - : =
f= o . ¢ &, iPom ) =
- - R ~
Sy 24 6% A -
5 | l« Ok 2881 | . > =

| =8 2] b ol : =

= 3 o - =
= | A, /530 45 = Operaon =rppoesd al =
E =94 = s 3 el =
- = 2%- o7 =]
= = -
— : =
(M = =
= - 3
- - -
- - 3
E 3 3
(= = =
- £ be=
=5 — =
s - ]

Legend Remarks . o

Soiins: C.D. 6. . Completely Deco«r;oo se.
/

e Small disturbed « Standard penetration test & RAN TE

4. large distirbed Parmeability test

i 9 u I abilily

l U40 undisturbed

. U100 undisturbad a U 76 undisturbed

[:;‘Q Mazier

T liner vample

a Worer sanmple
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),nhon (Hong Kong) Limited

Berehole/Drillhole No.
C &

Contract (/2’5 8 -¢c &

it ENGINEERS & CONTRACTORS y
! e e e T | Chent Othiee __ €. L. 2.
e C Castle Peak pPower Stalier, Jisans 75as i T 7 e
»"Job No & Location: _ 28 “o) il il Sheet of _2
g Wash - go/‘/}zf/ﬂ" Sy ;
Method: f2r7 sdacine Barga  Seabed Level:  -3.46r~P 0. Coords E. _Te oo o8
Machine: 27 /6 Orientation: ____ YerZl/¢caf N. _2raed 9/
Bomm
Hole dia.: 2.2 L0 —bom L EEBT_ 8 55 ___Date:from2£.¢$ to 22 5. -7 24
g cpA; ! Water > E * o Depth | T
% ‘g’ ,5 -g Level 5 § " g § o g §-§ Tests |Samples [metres _‘é —; Legend Description .%’ E
o6 | $¢ (ot o |&.E x S S |~
B
f JI = -3.5¢
- S | | ! = - , -
- I’ ? - | s L oosée L 5/19”/)/:56 E
oy i © /0 ; =
- I I = vl (e iled, coarse SAND =
L | | s . vl
= o 2E 0| | "o land GRAVEL with sher/s | 3
o i V‘ E b g * bty
= < g5
\E & >< = > \/erq ‘p/ = -
el '\ = e o
E A 3 dark grey, Sittey CLAY | T
= W e 2t24 x|\ weth Seme Shqsf #ﬁmﬂfs -
:_ . >< = 7.0 Fe— viand éztzmév 72?7 o A2 =
= =4 : v
= -2l £ | Wit deph E
2l | ! = v -
- | l =  VI(MARINE DEPos'T ) 3
: ‘ j S E—-{-o prEY 1t o =
= g : : h—— o :
f : - > - =
- , | ‘ f i D E£5¢ —t Eronin .55 &R oo =
= S-om | : = . € o
I = St & )
- ) { E B * S = S-o —. ﬂ/‘a\/e//g Safza’(f _CBX =
= 1 e 34.¢ = | Becuvean ) -
= e /R | . =
= | - £ o
5 | 2 e -
E = e 5 0 g
I ‘E | E— 5 =
RS = — =
j —6 55 x 1 . =
~. = A i L gl - coforred 2
= Mead | T gl & _ -
= 3.4.4., = SiHy CLAY =
- - = Y 7 :;?f x 5 i =1
=\ ke B WK Some Fiae -
= - 6= L =4 Eﬁw _E
- = s LG raval Bl Bl =
i Ea. 65 > ¥ 3
= 0o E® — ( BLeuvramM ) =
" Al ® TEwe - e
= 4.3,4.4 ] = x -
= 2 =/¢ = _aarl e =
= 7 E .- £35]| < :
isgend Remarks -¥ . o
Samples No reco vesy rn & oo am/o/(
e Small disturbad « Standard penetration test /fa(z” at 7.65 -~ B-om
: Large distirbed I Permeability test /)e ne fm/":p a \/dﬂ( jél ar 7;53— 2ere
B )é Varne Shear 7«57 . carr:ed out ot ,Fm asd 3T
! U100 undisturbed U 76 undisturbed %4( ¢/1{ /7 % Aof:‘\’/fp/(
£ Mazier . Prsfon saﬁf/g
“‘v Liner saimple NDTE- TY#E ’ﬁ 4 80"5#0‘5
|~ Water somple 8 _/},/ﬁ; A;? ’é/"‘)‘s
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,,ahimon (Hong Kong) Limited

Toi. 5283041

Y cvil ENGINEERS & CONTRACTORS
23cd Floor, Hopewsi! Centre, 163 Queen’s Rosd, Eest, Hong Kong.

Cables: GAMMONCO Telex: HX 73826

!

PW.D. Contract CPP3 B - ¢ &
Client Office __C . L . P. ,

Borehale/Drillhole No.
&

'l
job No & Location: Zsuj Mariae Suly
& - 5on-;7/£a itinf
Method: M

Machine: _2/f- 162

Cas £ /2

P eak

Scabed Level: __

Dower sta’z.,en. Tsans
e BER e

Sheet 2 of 2

o eEmpP b Cebrds E. Jeo» 28

 Oviestation: . Yeiliel . .~ W ki &BFI

/ 7 -~ -

Hole dia.: _2:2¢ — WIS o e T = AR Date:from 25. £ to 28 5 784

o R 1[ E Water > & BQ © Depth | 3

£ R i _g.c Level | . ¢ .: O (3 x| Tests |Samples |metres | § Legend Description < | e
| =@ -« & sIR|COR| glvse - 5 ° 5

i 9 | o o v o9 ol 4 e o - ©

66 ) we z ¢ Vo e |u . o O |~

~a il 3 o e |
- 3 N Firm, whie gravesy | —
2 - < Very Sitty (LAY =
b E/o&é T y j ¥
= | b g
= i ,L U = W BES/DuhL Sors ) =
E Nz2, 2, Gl 8 % -E
. 3,3.5.9 Fe e =
Lo PR = _/§~og e =
e = e 2
- = X Y =
= — B Mediur oAerse, =
S = 5 3
- q 7255 £ /7/;{ browr it 7
E— L4 ® /2430 p = e o) v S 4 ==
- 3445 = 7
o = 16 = | greg Crapesy SILT | 3
Cow - . ® =
~ — - wit%h Some 754? Grare?. | 3
= -~

I8 y o= < —
E & .55 t Cad. & D B
= td & x 3
e ® /3 - —]
- W=7 4. S 2 . -
= 6,78, - =
k= = 26 = B =
L_:_ _:; L /]88 ¥ i
2 £ . :

: =445 e Medivm olense, 3
E s AL B
= el eu = Te S| igat pink | [15hT grag |
- Yy i = $ Y3
= ‘é\ C_’i‘_’?’q‘ = W {j’;{{ b i sh (/e//ob), 3
x - | Clrage SILT with seme| I
= =" & 5 =
N 5 sov| fine Gravel . 2
E Wi - /8¢ P ¢ T B 6 3 3
= I = 7 3
: N-44 E‘fa e =
- 6,87, - : e
- (':6}0 - 0P2faf/on 5fo/0pﬂ.d =

end

Leg e Remarks ¢ P, & 4 omP (e £ e /‘1 Dﬂ(oﬂv/)ofaj

e Small disturbed « Stondard penetration test G ron Te :

: large disturbad I Permeability test

i

. U100 undisturbed a U 76 undisturbed

f»‘? Mazier

Liner sumple

A Warer sompld
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CESD CONTRACT NO. GC/91/¢8

. SITE INVESTIGATION — MARINE WE@K@S

. (TERM CONTRACT)

A W@ ORDER NO. PW 7/2/34.2

© TUEN MUN PORT DEVELOPMENT STUDY
,_” ... FINAL REPORT

L
V@LUME 4

Gammon Construction Limited




CONTRACT NO.: 6C/91/08

DRILLHOLE NO.:

Gammon Construction Limited | ey - G.EO 90830/1D
Geotechnical Contrac Department
tha SHEET 1 OF 2

JOB NO. & LOCATION: 1340 PW7/2/34.2 TUEN MUN PORT DEVELOPMENT STUDY

METHOD: ROTARY/BORING GROUND LEVEL:  -550 mPD COORDS E. 809158.44
MACHINE: GAMMON 17 ORJENTATION: VERTICAL N. 831377.23
HOLE DIA: 0.00,n21_9_r_nm_1o.00"lﬁ_ﬂm_m.n_mmlmrn,530,,_19@_"119_50,“ DATE: 13/02 TO 13/02/92

PR ORI o @ ]

mg o _|32l82|. EX 2 ] e

% 3 §§z §% 2 g §§ cDi gt :E: %E %g g Description “; g
0ad |Ovow| = |2 8 Sl =] w h 3 | 5 SN
:—13/5 Tx—-——'—'—T'——'——'——;OOO S0 g —— — — — — — — — — ] - —
F o | : ﬁl_ri_]
Y o 11H]
€ | i: 1)y
-3 | v| eF100 i :_H.|
F 1] F it
L l HY = C ITrLI Very soft dark grey silty
: 0.00 . 11, i i
- / - - _l' CLAY with occasional
-~ %l - 2.00 I shet fragments,
: % | hy =13 F 11| (MARINE DEPOSIT)
: 3.50 st 250 )1 Hy
: | ; Rt
- | - 3.00 1
: | 3f al
. V| ef 350 |
: | : Ty
- | HY = F4.00 [-9.50 fyphhy
; AN
: % | : Lk
d /] HY = : it 11] Very soft to soft dark
- | 16.0 b4 5.00 -_trh]__l yellowish brown mottied
[ C 1 ﬂ. grey sandy silty CLAY
N ] o 1 4 with g little fine subangular
C | ¥ [ 'fr-] L_ ravel,
: L'm) st 5.95 ] (ALLuviumy
- | -8 *F-6.00 3abi
: | 5 e
: 3 [ 650 12,00k
E | /B ]
[ o | | ] F7.00 AL Soft tight reddish brown
- | ’ oF HiTM]] sondy sitty CLAY.
: | 4 8 750 L] (ALLUVUM)
; : hih
[ - - 1
: | 02 F800 13,50 ?1_‘,_
r I 3339 7r geanin
[ =13 o 845 h ] .
. | - Tr] Soft to firm yellowish brown
. F -[-_IHL mottied grey sandy siity CLAY
— | —~9.00 'i]_t]_:'_ with some fine subongular to
- l F f{]_t]_l angular gravel.
s 0 - 'iﬂ_lkj. {ALLUMUM)
10.00m | 8t i 1
S L B L L L L lUA *ry00 Lyssobltandl
Leggr(lld | Remarks:

mples: s
¢ Small disturbed | Standard penetration test | H-Y = Hand vane reading in kPa
Large disturbed Field vane shear tests were corried out ot

t rge ‘-’ r I Permeocbility test 1.00m and 3.50m.

B U78 undistubed 4 i bt

: o undisturbed 4 tandpipe teat -

O  Uner sample & Water table Logged by : SOC
B Platon somple V Fleld vane shear test

a  Woter sample Checked by : KSL




CONTRACT NOQ.: GC/91/08

DRILLHOLE NO.:

Gammon Construction Limited |~ enT - G.E.O 90830/10
technical Contracting D nt
Geo Contracting Departme! SHEET 2 OF 2
JOB NO. & LOCATION: J1340 PW7/2/34.2 TUEN MUN PORT DEVELOPMENT STUDY
METHOD: ROTARY,/BORING GROUND LEVEL: ~-5.50 mPD COORDS E. 809158.44
MACHINE: GAMMON 17 ORIENTATION: VERTICAL N. 831377.23
HOLE DIA o'wngwﬂ‘m.10_0&r ls_aln_f!‘_1?_7oml£0'_“_rﬁ1 5‘30“.1(111@119'50"1 DATE: 15/02 TO i 3/02/92
BRI ORI (g P ]
U‘g o w_ 8 o 8 [l IR é x 2 8 - .2
HEIEEHEHE R AR AR Pescrption K
55 [odu| 2| 88|38 | |c5 &L ] o~ |3 | % AL
T — T~ ssm g ——— — — — — — — — — —
. o | C As sheet 1 of 2.
5 | 1 o5
E 2 , gF 10.80 |-16.30 ki
- 2 | o-11.00
F & :
: | : Extremely weak greenish grey
- | (3 - mottled pink completely decomposed v
. 1011,13,15} 100 11.95 coarge grained GRANITE.
- | =49 *1-12.00 {Very slity medium to coarse SAND)
- 12.70m | - y
5 F 12.70 —-18.20
: PX 4 ' NA TE 13.00 + Strong greyish pink streaked green i/
[~ / ' | C 13417 18.61 maderately to highly decomposed
u / by 19 29 C coarse grained META GRANITE.
. /1 NR F 13.49 |-18.99 [} T M\ (Corestone?) v
C L1 | o et Weak? greenish grey mottled pink l<l
o 4 J o H§§ s completely to highly decomposed
s ‘A | 2 |23 r 14.09 [-19.59 coarse gralned META~GRANITE.
" i : E 14.30
: ¢ 1 - +t
- Jls 7 : .
~ ~15.00 +
- ] - +  +
[ 4 i 13 ] F 15.30 +t 4
g L | : + Tty
z 2L ; s
- —16.00
Z V4 THO E 4620 N + 7| Strong greyish pink strecked
- d 37 |37 50 - + + +1 green” slightly decomposed
" i C 16.60 + 7 +| coarse grained META~GRANITE, I
. “ ! C + 1 4| with closely to medium, iocally
— 9 45 86 -17.00 + T 4| widely spaced limonite stained
g / | . + T 4| rough joints, dipping at
N v 9.6 - 17.39 + 45" and 60"
- 4 - + 7+
- / - + Granite has lominated structure.
: 7 {72 : LT
— / I-18.00 + + +
s . £ 18.27 et
. /1/ | 6 [69]75 r + 7+
: / L 18.67 + I +
- - + 7+
. /// Jln 81 |6.0 : 18.00 AN
: - +
- 4 | [ 19,50 |-25.00—*
- | : End of hole at 19.50m
Leggnd \ Remarks:
ompes: | , Core loss in 12.70m to 13.90m and 13.90m to 14.30m
i Small disturbed l Standard penetration test core runs assumed to be Grade V/IV granite.
Large d'!.iturbed I Permeability test NA: Not applicable
[ u76 undisturbed & Piozometer test NR: No recovery
U100 undisturbed
Mazlerun S 8 Standpipe test
O  Uner sample &  Water table Loggad by : SOC
B  Plston sample
4  Water sample Checked by : KSL




BATch BACHY SOLETANCHE GROUP

SOit. & FOUNDATIONS SPECIAUSTS

CONTRACT PAA5/30

DRILLHOLE RECORD w.o.

HOLE No. oDB/3

DATE from 25/5/91t026/5/91

PROJECT: CHEK LAP KOK NEW AIRFORT MARINE S.I.

V.0.
NO. 01/91 DEEP BAY AND OUTER DEEP BAY AREA

SHEET 1 OF 4

METHOD

CO—-ORDINATES

ROCK COREBIT

CABLE TOOL BORING/ROTARY E 807188.90 /
MACHINE & No. N 831879.30 HOLE DIA.
HELEN 0.00m—35.50m SX
FLUSHING MEDIUM ORIENTATION GROUND—-LEVEL
SEA WATER VERTICAL —5.93mPD
~
% ® o™ o ®r a [3
w | water >8> 52 L o= 2 b -
a0 | o level /] 2198 | ¢°¢ g 5 ) Tests| & S_ [Depth| < °| o Deseription
£ 5o tme/| B8 138 |28 & |53 € [3%|m | g |83
Sa 8%‘ date g& S A e P @ [ ] Ju | o |~
- 7.30m HV= E EaBaES|
3 08: 00 0.5Kpa C "l_II_H_I
: 100 S Y
: e ST
-1 0.5Kpa l - 1.00 __I ”_rl l
5 M
: l - %I{ZHH—I
- 2 - |1
o we |0 PR
= 2.5Kpa - Lillﬁ-!
: 100 E Al
- e E L [H
5 5.0Kpa f 300 H I_H
» r n |
: : 4-H_m
- a 11
3 f  Eag [
= 3 A T
- & ’ r _*-|—H—| Very soft, dark greenish
- 100 o —m‘l—l rey clayey SILT.
_ E o h grey clayey SILT.
- Hv_ - & =
5 10.0kpa LI3 Fs.00 4 } TH, (MARINE DEPOSIT)
- - [l
: E [
3 o F.. [
| ¢ * 8,00 -i I_H
- HV= C {1
= 12.5Kpa r -j_”_ﬁ_'
: 100 il
: - E I
-7 15.0kpa | |7 rz00 H | '_ﬂ-l
5 Y
: i
[ J E M
- Hv= * o001
; e E L
g 100 E Al
u Hy= o i{iﬁ.]
9 20.0Kpa k4 - 9.00 il-l-rl—l
g S Ik
: - j—l:_ﬁ-l
10 by :1o.oo_T!m|
& SMALL DISTURBED SAMPLE A WATER SAMPLE REMARKS
1 BUK DISTURBED SAMPLE Y  WATER LEVEL LocceM.Y.LEE  DATE_28/5 /01
l S.P.T. LUINER SAMPLE l STANDARD PENETRATION |CHECKED DATE HV= Hand Vane Shear Value
u U 100 UNDISTURBED SAMPLE TEST
E U 76 UNDISTURBED SAMPLE D PISTON SAMPLE
B MAZER SAMPLE (76mm) ¥ PERMEABIUTY TEST




BACHY
SOLETANCHE

BACHY SOLETANCHE CROUP

SOIL & FOUNDATIONS SPECIALISTS

DRILLHOLE RECORD w.o.

CONTRACT PAA5/90

HOLE No. onB/3

DATE from25/5/91t026/5/31

PROJECT: CHEK LAP KOK NEW AIRPORT MARINE S.. V.C.

NO. 01/91 DEEP BAY AND OUTER DEEP BAY AREA

SHEET 2 oF 4

METHGD CO—-ORDINATES ROCK COREBIT
CABLE TOOL BORING/ROTARY E 807168.90 /
MACHINE & No. N 831879.30 HOLE DIA.
HELEN 0.00m—-35.50m SX
FLUSHING MEDIUM ORIENTATION GROUND-—-LEVEL
SEA WATER VERTICAL —3.93mPD
\ N
s
. ® | ow . )
» ] Water > % Al - R - Eé 3 3 °
o8 o |lev/| 108|981 G 15 |Tests) & | S5 |Depth) 5 |51, Description
So |5 (tme/| £E8 138 |28 « |53 E |38 | ™| g |28
5& |85 |wote |22 | 82 | 8e £ é |23 LINERR
n Av= C LS paEs
g 215k = [
- 100 o ill_rj-i
o Wy S kA (MARINE DEPOSIT)
1 24.0Kpa A [ 11.00 '{—l-LH-i
- o %I_H See sheet 1 of 4
n C -ﬂl 1
: ;i
12 R 121_17.03F 12.00 -.1_! I.;l;!
C BLOWS s s
: 100 2.3.3, 31.3 C1p45] Loose, light greyish brown
o 1112. T2l clayey fine SAND.
F13 Mot B I C 12.95] "(ALLUVIUM)
E 3 ; F13.00 |
r g C 1
& E
14 15 P
- 1 hd _ -_H T
- BLOWS E -
- 10 344, 16 C 1445 [ an
: 22 17| Frasopdin
s 14:5: 17 14,05 ._f'.[_]f
- N=15 \ £95.00 r[,ﬂo Medium dense, light brown
s C fl._‘rf silty fine to coarse SAND
' c r[ﬂ’ with subangular fine gravel.
o 7.30m o ‘FL}T’
: : E YL ALLUVIUM
r16 18:00 19 155 16.00 jjtrr ( )
s BLOWS u -d:
- &7 S0, 19 C 1645 :H'-LTT
- 2.2, . . l_}T’
: 13.4. - 16.50 -'*J'.l.}f
17 2ol B2 -2z93k 1608 -'f!:!‘"fi
: F17.00 |y
: = [
- C MY
'8 E 5 v 3! [ 18.00 il'_l"—l Soft, dark grey clayey SILT
F R 100 BLOWS @2 C "il I—Hi with organic materiai.
- 22,3, 5 C18.45| 7" I_rI
. b8 Fraso L+ (SWAMP DEPOSIT)
1o L:i 23 - 18,95 IH]
3 NSl g oLl
o - 19.00 d_ I
. ST
g S
20 . ¢ 2 :zo.oo-T!lJll
s SMALL DISTURBED SAMPLE A WATER SAMPLE REMARKS
] BULK DISTURBED SAMPLE Y  WATER LEVEL LocsEDMLTLEE. AT _2B/D/91)
B SP.T. UNER SAMPLE L STANDARD PENETRATION |CHECKED, DATE_
[ v 100 unoiSTURBED SAMPLE TEsT
§ U 75 UNDISTURBED SAMPLE [l PISTON SAMPLE
MAZIER SAMPLE (76mm) T  PerMEABILTY TEST




DRILLHOLE RECORD w.o.
BAGHY BACHY SOLETANCHE GROUP
SOLETANCHE HoLE No. _008/3
SOIL & FOUNDATIONS SPECIALISTS
CONTRACT PAA5/90 DATE from 25/5/91t026/5/91
PROJECT: CHEK LAP KOK NEW AIRPORT MARINE S.. V.O. SHEET
NO. 01/91 DEEP BAY AND OUTER DEEP BAY AREA 3 oF 4
METHOD CO—-ORDINATES ROCK COREBIT
CABLE TOOL BORING/ROTARY E  807168.90 /
ACHINE No. HOLE DIA.
MACHI & N 831879.30 0.00m—35.50
HELEN .00m-38.50m SX
FLUSHING MEDIUM ORIENTATION GROUND-LEVEL
SEA WATER VERTICAL —5.93mPD
£
(3 i 25;" Ei 8 E ] o
n | Water ralll IE-Te ] . o ] v o
28 | 2 level/| ,$ |58 |° g & |5 L |Tests| & | S5 [Dspthl 5 |8}, Description
Zo | %o (tme/| 28 |28 |23 | & |88 E [g2 || g |Bls
£ |85 |dote | 22 | 22 | 82 22 A |&3 3 |e
[ 7 - A
s 100 LW st s
- A d A |
: lH. l' F2050 "H:HH_: (SWAMP DEPOSIT)
- 22, |2 C 2095|710
2! N=6 * F 2210005 '_||_|'|_| See sheet 2 of 4
. il
. - | L
z -
22 2 2712783 22,00, I 1 q'
: 78 BLOWS - LT
N 58,8, EZ.BJ [ 22,45 _
: 3.3, T 25.50 Medium dense, light
" g'g' I29 - pink and brown clayey
[ 23 NS 22 . 22,9 fine SAND.
n - 23.00
C s (ALLUVIUM)
24 30 - 24,00
C BLOWS - K
f & 10 233, E-’;‘ C 24.45] 5 ) ‘
Y 5 F24.50 .2 Medium dense, light yellowish
F & %:4' 1) E o] : brown to brown very clayey
[ 25 N=12 . ey fine to coarse SAND with
. L2500 subangular fine gravel.
(ALLUVIUM)
- 26 33 - 26,00
o 100 SLM Firm, light grey sandy clayey
. ?-31'; 3 SILT. (ALLUMIUM)
: A |
- 13.3. 35 Medium denss, light yeliowish
-7 N=11 ¢ brown to brown very clayey
o fine to coarse SAND.
- (ALLUMIUM)
28 n Y
- 100 BLOWS Firm, light grey clayey SILT.
C 3,44, Y (ALLUMUM)
| B |
20 N_:f.:" 3 Medium dense, light grey
[ o very cloyey fine to coarse
o C SAND with subangular fine
[ C gravel.
o 7.10 o ALLUVIUM
C 30 07:{)"(; 3.9 o ( UM)
s SMALL DISTURBED SAMPLE A WATER SAMPLE REMARKS
LoceepM.Y.LEE ~ pATE_28/5 /61
] BULK DISTURBED SAMPLE ¥ WATER LEVEL
I SP.T. LNER SAMPLE |  STANDARD PENETRATION |CHECKED, DATE
[ u 100 UNDISTURBED SAMPLE TEST
B U 76 UNDISTURBED SAMPLE  []  PISTON SAMPLE
MAZIER SAMPLE (76mm) 1 PERMEABILTY TEST




BACHY
SOLETANCHE

BACHY SOLETANCHE GROUP

SOIL & FOUNDATIONS SPECIALISTS

DRILLHOLE RECORD w.o.

CONTRACT PAA5/90

HOLE No. 0DB/3
DATE from 25/5/91t026/5/91

PROJECT: CHEK LAP KOK NEW AIRPORT MARINE S.1. V.0.

SHEET OF
NO. 01/91 DEEP BAY AND OUTER DEEP BAY AREA 4 +
METHOD CO—ORDINATES ROCK COREBIT
CABLE TOOL BORING/ROTARY E 807168.90 /
. H .
MACHINE & No N 831879.30 OLE DIA
HELEN 0.00m-35.50m  SX
FLUSHING MEDIUM ORIENTATION GROUND-LEVEL
SEA WATER VERTICAL —5.93mPD
~
2 ®”
a 24 N :
o | o Water > g Fa) g el < o{ 8 ° -
28 | @ Jlovel/| €] 98| 8| G |3 |Tests| a | §5 [Depth} = ol Description
Eb| Sy [tme/| 88 | B8 |28 | « |58 E |38 | ™| ¢ |B|§
§& |85 |dote |22 |82 | e LE @ fes S pen
- 8.80m 7 c ol
C 08: 00 100 g}gg‘s B“’ r 3045
5 e . & g See sheet 3 of 4
s 1%2. | . : 30.50].
- yhh A [ 30.95
5 N=13 S0
E E Medium dense to dense light
- C yellowish brown slightly clayey
[ 42| o fine to coarse SAND with
__32 29 e 3200 subangular fine gravel.
s 100 BLOWS E
C 710,12, 3
[ p 3.4, . {ALLUVIUM)
F S 15.& I
- } 10,13, 44)
33 o N=36 L4
- F Dense, light grey and white
- - fine to coarse SAND with
- - subangular fine gravel.
. - E (ALLUMUM)
— 18 -
. 100 BLOWS E - Medium dense, light green
- 2.6.10. 48 L 34.45] 5 spotted white clayey fine
F - 34.50 f . to coarse SAND with
- - LA subangular fine gravel and
_—:’5 100 - 1‘ 1 occasional medium gravel.
- s g ALLUVIUM
5 J-41.43F 3550[ 8 ¢ )
- - Medium dense, dark grey and
- 36 E red silty fine to coarse SAND
- r with some subangular fine
- T gravel.
- - (ALLUMIUM)
357 3
. - End of the drillhole at 35.50m.
56 2
= a2
PR »
s SMALL DISTURBED SAMPLE A WATER SAMPLE REMARKS
LOGGEDM.Y.LEE  paTE_28/5/91
1 BULK DISTURBED SAMPLE Y WATER LEVEL
B SP.T. UNER SAMPLE |  STANDARD PENETRATION |CHECKED DATE
fl U 100 UNDISTURBED SAMPLE TEsT
B U 76 UNDISTURBED SAMPLE  []  PISTON SAMPLE
MAZIER SAMPLE (76mm) ¥ PERMEABILITY TEST
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l DRILLHOLE RECORD DRILLHOLE No. STF-B1
CONTRACT NO. GE/2003/14 SHEET 1 of 4
l JOB TITLE Agreement No. CE 28/2003 (EP) Siudge Treatment Facilities - Feasibility Study - Marine Ground Investigation
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
l E 809872.60
MACHINE & No. BR4 N 831671.90 : DATE from 22/11/2005 to  05/12/2005
l FLUSHING MEDIUM  Sea Water ORIENTATION  Vertical SEABED LEVEL -2.90 mPD
o | N |Water i g; g; Samples | 8
@ 4] S @ ] et ST|s -
l 29 | 2= |Depth 5e °z g z =] Tests 228 ] Description
S8|2%| m 20/28/28| c R Y ¢ 5|8E 5
oo |loa Sl- o |H g = 300 4 6:00 G}
e A I
22112005 Sw | 3.80m ?E i s Very soft, dark grey (N4), sandy silty CLAY with
l B 083::)0 / L some shell fragments (MARINE DEPQOSIT)
' = V=100km |2 =
l = /T/U 3 = 200 =
] ? -
= V=132 WT 4 3% [
- ] 690 [ 400
- &” 8 . - Dark grey (N4), clayey silty fine to coarse SAND
l B / B with some shell fragments (MARINE DEPOSIT)
- 4.70m / C
C at -
[ 231172005 3.80m & 485 -
' - oaé:m =
E_ o0l =8.80 3 6,00
N &ﬂ 27bls - 7 = - Medium dense, yellow (2.5Y7/6), clayey silty fine
[ / o to coarse SAND (ALLUVIUM)
- 35 8 ]
6,6,4,5
= N=21 B
l i m e 8 o
l Z_ 1090 F 800
b &ﬂ 12bls H L Triiy Soft, grey (2.5Y6/1), silty CLAY (ALLUVIUM)
H / F Eplliey
X o T ]
L 210 12 4 L =1 — |
l - 480m NS " N e
B H =~1—
24112005 :;gg?n o o :' ‘I':_M_T
| at [ b ) o |
C 08:00 - Eypien
5 850 - Ryl
B B —
- o —1—1
£ C et
_ -12,00 [ 1000~ 7]
e Small Disturbed Sample I Packer Test REMARKS
A Water Sample & Piezometer / Standpipe Tip LOGGED H.K.Fung 1. g%%sgagto he(ajd ptﬁrmeability tests carried out at 3.00-4.00m and
) " .50-9.50m depths,
| SPTLiner sample | standard Penetration Test DATE 0911212005 2. Impression packer lests carried out at 32,20-33.70m and
D U76 Undisturbed Sample l Pressuremeter Test —————— 33.40-34.90m depths. , )
I . L1160 Undisturbed Sample | Permeability Test EHEETED NITEVES 3. \ééo%emsgg‘a)g ri:st carried out adjacent to drillhole at 1.00m and
@ Mazier Sample T mpression Packer / Televiewer Test 4. Drillhole backfilled with bentonite cement grout,
E Piston Sample \/ In-situ Vane Shear Test BATE 0911212005




l DRILLHOLE RECORD DRILLHOLE No. STF-B1
CONTRACT NO. GE/2003/14 SHEET 2 of 4
l JOB TITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
E 809872.60
l MACHINE & No. BR4 N 831671:90 DATE from 22/11/2005 to 051122005
. FLUSHING MEDIUM  Sea Water ORIENTATION Vertical SEABED LEVEL -2.90 mPD
" 8 |water i go\; 2 i & Samples §
. — o
' @ ] g>£ Depth E%’ o g g g EW Tests § -9 % 8 Description
=828 m 585858 © |88 d|ol|p |8
oo |00 Sw(- @ |no (= wo. e Dept| 1290 | 1000 | = )
. X !
- v 127 by B o Light grey (N7), coarse SAND with many fine
& 4.70m B gravel sized quartz fragments (ALLUVIUM)
[Sar1r 1ﬁa-:‘u’] -13.40
[ 25172008 3.90m yﬂ 34bis :é - Medium dense, yellow (2.5Y7/6), clayey very
5 08%0 // B silty fine to coarse SAND (ALLUVIUM)
3 -13.80 [
' . Hes i . 11.00-12.50m: light grey (N7)
- N=2. ™
- 19 0« 118 N ]
E - 1
l 5 = |
- 1540 F 12.50|— 1
- ? 52 bis 20 e C L1 Firm, light grey (N7), slightly clayey SILT
l u A L i = | A2 (ALLUVIUM)
- === 1500 [ 1300l | = |
5 347 2 e - | i l 7 13.00-14.50m: yellow (2.5Y7/6)
- N=13 - ol
- =« vy 7l
E S A
- S
2 (=T
: : woltza0 [ 1asolr [ 71
L &5 18 bis "“’ = = pls Soft to firm, grey (N6), silty CLAY (ALLUVIUM)
E / & gl 14.50-15.00m: with wood fragments
- ,s 25 tegL=12.20 [ 1500}
l - 2222 L - i
- N=8 - P
i = iyl
; » o wg [ 50
N - e
: SR gyt
I 2 s
E N ki
: =
B % s3bis 2 . st S
N 1680 - '+’T_.:
- . 16.90 = 1 —
= 00 b 17.00 = gl
- 11,12 r S
- N U S bt
d 31 e I8 r gl
- S
- N Py
- [ :—.—I‘:I
[ E Rarpeiin
N osel-21.40 [ 18501210
- y 84bls = - - Medium dense, yellow (10YR7/8), slightly clayey
# % // C very silty fine to coarse SAND (ALLUVIUM)
. 212 Ex 1853 -
: “ar o i g
mal L R I
- at N
B 08:00 - )
s -2200 20007
l o Small Disturbed Sample I Packer Test REMARKS
A Water Sample & Piezomster/ Standpipe Tip LOGGED HK.Fung
U SPT Liner Sample l Standard Penetration Test AT ST
a U76 Undislurbed Sample I Pressuremeter Test T—————
' U400 Undisturbed Sample  § Permeability Test CHECKED M.Davies
z Mazier Sample I Impression Packer / Televiewer Tesl
5 Piston Sample \/ In-situ Vane Shear Test DATE 00122005

|



l DR"_LHOLE RECORD DRILLHOLE No. STF-B1
CONTRACT NO. GE/2003/14 SHEET 3 of 4
l JOBTITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
l E 809872.60
MACHINE & No. BR4 N 831671.90 DATE from 22/11/2005 to 05/12/2005
l FLUSHING MEDIUM  Sea Water ORIENTATION  Vertical SEABED LEVEL -2.90 mPD
of 2|
p ‘(%‘ Water ; g% 96: - o Samples E e
o8| 22 |Depth| 202102 o 3 x Tests 52 2= 2 ls Description
=Q|aa <080 |=90| O |§Y ral|lot| o 1]
2 |®o| (m [S800 (o a . |27 o) =
oo |00 Sri-o(nag| £ WL i oeon| 2290 | 2000 | — 6}
B : = el As sheet 2 of 4
l 3 ot 1]
3 2340 [ 20800 177!
C &ﬂ 78 bis » i N : Yellow (2.5Y7/6), very silty fine SAND
B / C : (ALLUVIUM)
- 4 - 25]-23.00 [ 21.00[-
' & s 38 - 1 Medium dense, yellowish brown (10YR5/8),
N N=22 C slightly clayey silty fine to coarse SAND with
B w e 348 - | some angular to subangular fine to coarse
B - ] gravel sized strong rock and quartz fragments
' - n . (ALLUVIUM)
. " ]
: - i
- /:/' 312bls 9 == - i
E Sw A [ F
= 23.00 76 41 =8 — b
T e [ : *
DRI 52008 |_15:00 | a e B N |
26/11/2005 3.60m B
N at H l
5 08:00 -
B L i
' - F S
Pw - -
- 24,80 il -27.40 | pa50| ==
- Hw ?2 494 bls # - - T 1] V| Extremely weak, Tight greenish grey (5G8/1)
5 4-‘?’“ L C f=1+ spotted white, red and brown, completely
—— Com i P - -] decomposed coarse grained GRANITE (Firm,
I (291112005 3.70m A&} 236 bls 4 2540 n [T I I slightly ciayey fine sandy SILT)
- at - — o —-
; 08:00 /] B 1=
N 512840 [ 255001 1 1 ¢
|- a40m 88 21627 pH % = "1“:1 l_] v Extremely weak, yellowish brown (10YR5/8)
g “at NZ6s o e spotted grey and pink, completely decomposed
i 1800 o e BE E E1 MYLONITE (Stiff, slightly clayey sandy SILT
izl 3-73?"‘ - lq')= with some fine gravel sized moderately strong
- 08:00 - ﬁ :ro]’ rock fragments)
B B i‘-'!- |-
- » i‘l-]p{
— 27.00 — LA iy
- % " ; ié }J_
g bl
I : Z 4]
o " f] as00 C i‘.[ }o.i
K 6,2 52 '_ = Ny
1 A
- 530 BB - =12
E C |CT ¥
- C —1=
- 20,0014 7 130
- y 54 o - _’_q 1_[ V| Extremely weak, yellowish brown (10YR5/8)
N / B l=1s spotted grey and pink, completely decomposed
- / - =1 mylonitic GRANITE (Stiff, slightly clayey sandy
B Rak & b} = SILT with some fine gravel sized moderately
2 i —1‘1 = strong rock fragments)
F 9 -32.90 [ 30.00 Fein
. e Small Disturbed Sample | Packer Test REMARKS
A Water Sample & Piezometer/ Standpipe Tip LOGGED H.KFung
D SPT Liner Sample l Standard Penetration Test — 09/12/2008
U76 Undisturbed Sample L Pressuremeter Test —_—
U100 Undisturbed Sample 1 Permeabiity Test CHECKED M.Davies
Mazier Sample I Impression Packer / Televiewer Tesl
E  riston Sample V/  In-situ Vane Shear Test DATE Q9/12/2005 ..




. DRILLHOLE RECORD DRILLHOLE No. STF-B1
CONTRACT NO. GE/2003/14 SHEET of
l JOB TITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
I E 809872.60
MACHINE & No. BR4 N 831671.90 DATE from  22/11/2005 to  05/12/2005
l FLUSHING MEDIUM  Sea Water ORIENTATION  Vertical SEABED LEVEL 290  mPD
ol | R
2 § Water ; g z g g " Samples .dg e
20 | 232 Depth|, 51O =19 > = Tests g 2as % 2 Description
=8 |22 582212 8 c%% z 46k |2 |8
= = ® O (m) ga: 0& o & g [} 15)
da |oaQ (- |» (= 200 | 3000 | =
- —g B 151 l‘i As sheet 3 of 4
1 S
- c _EI] 1
: ik
- - R
B - i_a _[ o
28,21/15mm
- 100/15mm B —,I = i
k 100bis/15mm - i..ipi
2 E —d =
E E 1545
|- Hw B _-_i |
o 32.01 - 1
' - y BF | 64 |43 l o R _!TF?WN Strong, grey mottled pink, streaked black,
B oo s i L slightly decomposed mylonitic GRANITE with
- 4.20m : B -+ closely to medium, focally very closely spaced,
- 17350 - _++"* smooth and rough, planar and undulating, kaolin
Do 00| 3dom]| A O R R I e Py s, and chlorite coated joints, dipping at 0°-10°,
i at //w 2101 F i ++ 4 30°-40°, 50°-60° and 65°-75°
1 08:00 P SR 32.01-33.22m: moderately strong to strong and
B 00 B0 [ 26 — w282 3828y i moderately to slightly decomposed
i s E B ++-i 32.01-32.87m: with subvertical to vertical joints
B I e 32.01-32.05m: highly fractured
B / 76.7] THO 3370 - -l-+—}
3 XD 5 I ++ 4
5 100 {87 — e E ++-|
§ L [+
' [~ / T2101 B B +
- / 3 -+ 4 +
B 400 & +
5 f 5% |79 o T = '.,t.'}.'u;
& - -+
- o i} _}
l g - -I+ A
C / 200 N ‘_|..+
N / N | ‘f‘_;
= = +
- C Hi=E
. 8 1 3022 [ 3p3z| + 4
- /EE%-—% 71 |20 x5 F - +.+ # T 36.32-36.92m: moderately strong to strong and
C ___gg gg..__.-g@%g L'+ moderately to slightly decomposed
- / B DRI 36.60-36.65m: highly fractured
- / T2101 ..‘.\3.9}.2_5.—1-_4_—{__*-—“—'
- 3.80m - [+
[nsiizonos 16t ~ren| -4030 [ 3749 4+
I & - End of investigation hole at 37.49m
& [ 40.00
. e SmallDistubed Sample | Packer Test REMARKS
A Water Sample B Piezometer/ Standpipe Tip LOGGED HKFung
: l Standard Penelration Test
rﬂ SPT Liner Sample L ] fon DATE 09/42/2005
a U76 Undisturbed Sample I Pressuremeler Test E——
' E U100 Ungisturbed Sample I Permeability Test CHECKED M.Davies
% Mazier Sample I Impression Packer / Televiewer Tesl
g Piston Sariple \/ In-situ Vane Shear Test DATE 09/12/2005




' DRILLHOLE RECORD DRILLHOLE No. STF-B2
CONTRACT NO. GE/2003/14 SHEET 1 of 5
' JOB TITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
E 809913.80
l MACHINE & No. BR4 N 831684.10 DATE from  08/12/2005 to  15/12/2005
' FLUSHING MEDIUM  Sea Water ORIENTATION  Vertical SEABED LEVEL -2.80 mPD
l 29| 2¢ |Depthf 2O % © %’ £l Tests § 2l g 8 Description
E8 |2t =08 gl= ¢ J (8L cS$cE| o | &
5 (88| ™ E2Re |5 = g |&
= No_ Ty Deptn| -2.80 0.00
(Dai22005| Sw | 3.80m y ! = et Very soft, dark grey (N4), silty CLAY with some
N 13%0 / 2 ' shell fragments (MARINE DEPOSIT)
; / E
R 5 — § I
[ E |
L £ 4 Vessmm |2 T C gl
! S
B - 11—
- I~ gl &y
u - —_
B & :-G;' 'T-:
l g A 2 =g O™ = Iarping
: % = - b
- - =1 —
] / % e
- - iyt
B Vs7omm |4 35 - ,1"'(:‘1‘
[ - —1— 1
: S
- - il
- - 11—
. i RS
3 % g [ B
X - EASR
B = — 1 — 1
. N - Iyl &
g LN 470l
N 8 - SRR Firm, red (10R5/8), siity CLAY (ALLUVIUM)
- obs7.80 1 500/~ i—
- ¢ 200 ? s - By 5.00-5.50m: yellowish brown (10YR5/8)
- L — 1 —
l - / " . sl 830 [ 550/~ 1—
: 42 9 -
. e 2 v e =
N at L
E 08:00 C
l . &0 47 bls i e L
B 14 £
l - gfg,s,s 13 -
: N=20 :
i (R - -
8 E
l - L
o &E 25 bis 15 o &
E | -12.30 [
l - S 7 e 5 Firm, light grey (10YR7/1), silty CLAY
B N=8 - (ALLUVIUN)
i w = 88 .psa 100057 T
@ Small Disturbed Sample I Packer Test REMARKS
A Water Sample & Piezometer / Standpipe Tip LOGGED H.K.Fung 1. gontsgant head permeability test carried out at 26.70-27.70m
) epth,
{| SPTLiner sample L standarg Penetation Test DATE 1911212005 2. Impression packer tests carried out at 40.50-42,00m and
a U76 Undisturbed Sample T Pressuremeter Test s, S 41,70-43.20m depths.
o ) T " . 3. Packer test carried out at 39.80-43.74m depth.
U100 Undisturbed Sample Permeability Test CHECKED MDavies | 4 Vane shear tests carried out adjacent to drilthole at 1.00m and
{ Mazier Sample T mpression Packer / Televiewer Test 3.00m depths. ) )
E Pision Sample \/ In-situ Vane Shear Test DATE 211122005 5. Driflhole backfilled with bentonite cement grout




l DRILLHOLE RECORD DRILLHOLE No. STF-B2
CONTRACT NO. GE/2003/14 SHEET 2 of 5
JOB TITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
g g y
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
' : E 809913.80
MACHINE & No. BR4 N 831684.10 DATE from  08/12/2005 to  15/12/2005
. FLUSHING MEDIUM  Sea Water ORIENTATION  Vertical SEABED LEVEL -2.80 mPD
8|, X = -
29 | 2% |Depth|, 203190 =| 5 |5, Tests s 8la.|c © Description
= oG8 23w 3 (28| g (28 Lol g |®
T |mo| (m gm 53|00 [ ~ | o 5
of |00 o (= | X = wo. Type Deptn] 1280 | 1000 | =
- - rpllinr As sheet 10f 5
[ [ phlyad.
l 2 - ‘;T__:
1 & il
i 5 iyl
i w E B
g A 26 bls 8 : N o
1 Y% =
- 4 5 511430 [ 1150/
C 287 21 IJ - : Medium dense, grey (10YR6/1), slightly clayey
[ N=27 " silty fine to coarse SAND (ALLUVIUM)
l 5 » e U o
| = % 48 bls 23 130 -
B / ; -16.30 - 13 50}
- 5o ) % Ba - - Medium dense, yellow (10YR7/6), slightly clayey
B “at N=28 E silty fine to coarse SAND with some angular to
A 22005 1800 % +« HR . subangular fine to coarse gravel sized quartz
Sl #50m E fragments (ALLUVIUM)
A 08:00 L
l B B
:"' ?? 167 bis 27 1800 :_
' : 7, wl
N 26 ¢ L
F gi%zs 2 B
i N=25 :
l - 3 e 138 I~
§ E
:I_ y 50 bis ’ EY A =
& A 75 -20.30 - 17,50 el
- 3333 3 i o T V| Extremely weak, yeflowish brown (T0YR5/6) and
B N=10 N =1~ pink (2.5YR8/4) spotted brown, green and white,
e . e M o -] =1 completely decomposed mylonitic GRANITE
] - 1 -|-{i (Stiff, slightly clayey sandy SILT)
- - | = 1§+
- E el
: E
N Sw [ e g
- 19.00 [ 171
— Hw &a 103 bis 3 MR iy 1‘_; !_|
b 0. |
E 59 s i&8 E I ¥ 'I b
: B E ]
C 38 18%) 2280 [ 2000l |- |
l ® Small Dislurbed Sample I Packer Test REMARKS
A Waler Sample & Piezometer Standpipe Tip LOGGED H.K.Fung
H : l Standard Penetration Tesl
] sPTLiner Sample - DATE  19/12/2005
ZJ U76 Undisturbed Sample ,JT Pressuremeter Test “mE
' E U100 Ungisturbed Sample _}_ Permeability Test CHECKED M.Davies
% Mazier Sample [ Impression Packer / Televiewer Test
E Pision Sample \/ In-situ Vane Sheer Test DATE 2HA2(2005_ .




DRILLHOLE RECORD

DRILLHOLE No. STF-B2

CONTRACT NO. GE/2003/14

3 of 5

JOB TITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation

U76 Undisturbed Sample
U100 Undisturbed Sample

< b b et - O

Pressuremeler Test
Permeabiiity Test
Impression Packer / Televiewer Test

In-silu Vane Shear Test

CHECKED M.Davies

DATE

21/12/2005

CO-ORDINATES WORKS ORDER No. GE/2003/14.9
E 809913.80
MACHINE & No. N 831684.10 08/12/2005 to  15/12/2005
FLUSHING MEDIUM  Sea Water ORIENTATION Vertical SEABED LEVEL -2.80 mPD
el R| . R
a é ‘z 96’5. g > o Samples g _
2o | 2= . g = S Tests 5 2 2 @ Description
=8|2% 28|Eg (2ol g g@ 3 5 |8
= O B|od|B @ © @ =
oo |oa |- |0 = 2280 3 ]o
No, Type Depthj B —
E _ T!ﬂ As sheel 2 of 5
: . ¥
: S
: - 121
3 7 7R
: % LY
s SELEEN
a 1 44 2(1) Z?g - .i.-i l_]'
" 6,9,10,14 B -
B N=38 N Iij-
e s B
: i
4 ? " - - ]J]i
g M. AR
-_- Z S
2 ¥ =]
- é N reb
— — 44 2400 = 1 'i._ .!
B 11,16 s | 2410 - .= |
20,25,31,24/45mm "-I _-I
- 100bis/270mm - ; 2 J .
5 w® v ul - i,'l I‘l
: E Ll
:— a7 7] 2500 :— %1_1_1
: 7 E il
: 7 S k]
= 7 I O A
: 7 /R R
B C e =
: % 2 E
- /] / 267 C l‘l' |'l'
-v_ 50 / 27.40 —-— .I_-i .|‘ i
N 78 51 E 2730 - i |,_
10,11,16,27 i
B N=64 E - i & |
: = - 78 L :|:|
:_ 2840 :_ _'I 3 I
: 7 7, SIEAE
- S
: 7, 2 E i
5 o S
3 7 2 g 3 B :i lI—I
: . -l
2 ZB i
7 S Y
-32.80 [ l’? |’?
Small Disturbed Sampte Packer Test REMAR
Piezometer / Standpipe Tip LOGGED HK.Fung
Standard Penetration Test
DATE 19/12/2005




l DRILLHOLE RECORD DRILLHOLE No. STF-B2
CONTRACT NO. GE/2003/14 SHEET 4 of 5
' JOB TITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
' E  809913.80 “
MACHINE & No. BR4 . N 831684.10 DATE from 08/M12/2005 to 15/12/2005
l FLUSHING MEDIUM  Sea Water ORIENTATION Vertical SEABED LEVEL -2.80 mPD
o & |water i g; g; " Samples g e
%] 2] 6lo8 |30 e 3 Q| e he] -
20 | 2= Depthl, 2|0 >10 > = Tests s¢la_c | Description
Eo|ltx 25|w 3|2 8 5 3 O p| OF @ o
=0 |8 o (m) gg‘smﬁgz) Osg'g 3|09 g
6d |00 (P |h = No. Type Deptn] 3280 | 3000 1"1
B B 471 As sheet 2 of 5
- 56 2 3310 [ 303001 lJ |
i a10m $ais i E i | i | V1 Extremely weak, yellowish brown (10YR5/6) and
N “at =4 L [ -]~ greyish green (5G4/2), completely decomposed
o ;.%gn 8 e BA - I | T [ BASALT DYKE (Stiff, clayey SILT)
-1om - -
[~ at 55 f
- 08:00 s20-34.00 I 31,2011 .|. | l 3
C 347 8 L7 - 5] 1_| v Extremely weak, yellowish brown (10YR5/8)
N // / A =1+ spotted grey and pink, completely decomposed
o s / I iij } MYLONITE (Stiff, slightly clayey sandy SILT)
i 2 . F [
: - i o0
: ] EoRded
l ; % /// S
2 C ] =1+
: % S
E 15,28 g; g ;ig - '.-I'_' [
B I 50,50/55mm B |.~ j =
- 100bls/130mm 60 o B8 r __I _'|
- . SR
3 S
. - y 65 7— 3430 R ] -+ 1 b
- N ==
- / - | T e
X L Ll
i g /] F bl
- 4 3530 v il e
66 ‘@ 2% 3po0 [ 3540])-¢F
IZ, /47 67 * 5 =b~ VIV Extremely weak to very weak, yellowish brown
B / o y (10YRS5/8), completely to highly decomposed
- > - MYLONITE (Slightly clayey silty fine to coarse
— r SAND with some fine to coarse gravel sized
B C weak to medium weak rock fragments)
- o - C
- | e, o o B8
' : 100bls/SOmm :
: ﬁ 70 37.40 :
l - 4.20m / -
B Hw at -
uzons] 38.26 | 1800 | n - 3818 N
::z'gmm 4.30m ;95 88|88 :63'1: msﬁ::ﬁ | Moderately strong, pink spotted and streaked
B d B g grey and green, moderately decomposed
. I~ 0800 / R %i—%é_ MYLONITE with closely to medium spaced,
N 3.0 r2i0n - m smooth and rough, planar and undulating,
— - limonite and manganese oxide stained joints,
o F dipping at 30°-40° and 40°-50°
K r 38.26-38.32m: highly fractured.
E | [ 38.65-38.76m: weak to moderately weak, highly
5 00 [ 700 | 2 - decomposed and non-intact
B -] T2I00 2980 -
B A [ | -a2.80 I 400
e Small Disturbed Sample I Packer Test REMARKS
A Water Sample B Piezometer/ Standpipe Tip LOGGED HKFung
U SPT Liner Sample £ Standard Penetration Test DATE 191212005
a 176 Undisturbed Sample _L Pressuremeter Tost St ot
l I U100 Undisturbed Sample }_ Permeability Test CHECKED M.Davies :
Mazier Sample I Impression Packer / Televiewer Test
g Piston Sample \/ In-silu Vane Shear Test DATE 20122005 .




' DRILLHOLE RECORD DRILLHOLE No.  STF-B2
CONTRACT NO. GE/2003/14 SHEET 5 of 5
I JOB TITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
E 809913.80
MACHINE & No. BR4 DATE from  08/12/2005 to 15/12/2005
N 831684.10
l FLUSHING MEDIUM  Sea Water ORIENTATION  Vertical SEABED LEVEL -2.80 mPD
2 _(% Water i g; g; ° Samples g e
o8 | 2% [Depth|, 8|OL|0 2| 4 |5 Tests 38|85 |2 ® Description
£o|G3 g8l 328 58 2B|2E|S |
ES|lao (m)ggsmﬁw g |89 raja=1 2 |8
oo o x| £ wE No. Tvoe Denth] 4280 | 40.00 o U]
. L =2 8T EaooT] T _i_'f | Moderately strong, pink spotted and streaked
E / 2 B 4+ grey and green, moderately decomposed
B / 4327 |- 40471  + mylonitic GRANITE with closely to medium
i 1 T C +, 1 spaced th and rough, pl d
| 4350 4070- ' + paced, smooth and rough, planar and
N 50 [ + undulating, limonite and manganese oxide
8 4377 F 40 g]r‘J-“l“_J‘ stained joints, dipping at 30°-40° and 40°-50°
15 100 | 95 | o R r L 40.07-40.47m: moderately weak-to moderately
N ’ / - + strong and moderately decomposed
- = e 40.70-40.97m: moderately weak to moderately
+
B o -+ strong and moderately decomposed
- / i T201 4170 - _++-*
[ / 4200 = ‘++4
- 4502 [ 4222 +
- - 2l 4o - --i-+-}—ﬂ“ 42.22-43.74m: strong and slightly decomposed
- - ok
' 3 / e
i / - +
:_ T2101 ~ W++‘+
H / 420 - -+
1 7 s
4.20m -
: : + 4
L om0 1600 / |54l 4374F  +
q & End of investigation hole at 43.74m.
[ i
e Small Disturbed Sample I Packer Test REMARKS
A Water Sample & Piezometer/ Standpipe Tip LOGGED H.K.Fung
l] SPT Liner Sample l Standard Penetration Test DATE 111212008
U76 Undisturbed Sample L Pressuremeter Test L
. U100 Undisturbed Sample I Permeability Test CHECKED M.Davies
Mazier Sample I Impression Packer / Televiewer Tesl|
' B Ppiston Sample \/ In-situ Vane Shear Test DATE 2111212005




I DRILLHOLE RECORD DRILLHOLE No. ~ STF-B3
CONTRACT NO. GE/2003/14 SHEET 1 of 4
l JOB TITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
' E 809976.70
MACHINE & No. BR8 N 831700.80 DATE from  20/12/2005 to 24/12/2005
' FLUSHING MEDIUM  Sea Water ORIENTATION  Vertical SEABED LEVEL -3.90 ‘mPD
KPR - o
2 % Water . > g & o Samples § e .
20 | 2% Depthf $OS5 0% 3 Tests S Ll _ | E ) Description
£9|w3a 28153128 o (S8 ¢3|8E| S |8
2 |wo| (m) E8|50|ce & il el I =
0oa |00 Sxlro|vr (ral= 390 | oo | 2 (0]
No. Type De lh’ > 4
| Z0n52005|  Sw | 4,90m ?ﬂ T : - ity Very soft, dark grey (N4), silty CLAY (MARINE
l - = N bl DEPOSIT)
- . G _—
E / - iy
E - -t —1
B / E Sppding
' |— 4 2 w8 = -;I—:T
- C g
B B — 11—
B F1—1
B el
= [~ il |
N ~ —
5 B Pl
- 590 [~ z00[ 1"
[ /}W o '{-#{? Dark greenish grey (N4), clayey silty fine to
B / B ==l coarse SAND with occasional angular to
N - subangular fine gravel sized rock and some shell
N / 2 fragments (MARINE DEPOSIT)
l - / 4 = 3 -
E_ ool -7.90 F
- ﬁ’ 34 bis & - Yellow (10YR?7/8), silty clayey fine to coarse
B 5 3‘3‘“ .// o SAND with some subangular to subrounded fine
b s o £ » . 165|840 [ _gravel sized quartz fragments (ALLUVIUM)
211 Z72005 4.20m 1223 7 - Stiff, light grey (N7/1) mottled yellow, silty CLAY
B — N B (ALLUVIUM)
- ‘ PR o
E_ eo0l—-9.80 -
L /'/05 37 bis 2 L Firm, dark grey (N4/1), slightly sandy silty CLAY
= // E (ALLUVIUM)
- i 10 B4 C
B }2,1,21 4l -
B N=6 -
I 2 12z«  E# C
' h ool -11.00 -
L ?ﬂ 132bis 3 - Stiff, light grey (N7/1) mottled yellow, sandy silty
B / C CLAY with occasional subangular fine gravel
E: - pesl 1240 [ sized guartz fragments (ALLUVIUM)
B 134 15 - Sift, grey (N6/1), silty CLAY with occasional
[ N=13 B subangular fine gravel sized quartz fragments
= I 2 (ALLUVIUM)
& -1390 [ 10,00 — 19
e Small Disturbed Sample I Packer Test REMARKS
A Waler Sample o Piezometer / Standpipe Tip LOGGED C.M.Ting 1. Constant head permeability test carried out at 16.20-17.20m
i depth.
[l sPTLiner sample L standard Penetration Test DATE 29112/2005 2. Impression packer tests carried out at 34.10m-35.60m and
a U76 Undisturbed Sample I Pressuremeter Test _— 35.30-36.80m depths.
. U100 Undisiurbed Sample £ Permeability Test CHECKED M.Davies
@ Mazier Sample I Impressicn Packer / Televiewer Test
g Pision Sample \/ In-situ Vane Shear Test DATE 09@.1’..20,_06__..




DRILLHOLE RECORD

DRILLHOLE No. STF-B3

anml

CONTRACT NO. GE/2003/14 SHEET 2 of 4
' JOB TITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
E 809976.70
' MACHINE & No. BRS8 N 831700.80 DATE from 20/12/2005 to  24/12/2005
' FLUSHING MEDIUM  Sea Water ORIENTATION  Vertical SEABED LEVEL -3.90 mPD
el R =S o
290 | 2% |Depth|, 210 > 10 > 3 Tests g 2lo_| ¢ © Description
£2|2% HIEEIEEIRAEE ¢ 3|8E| 8 |8
S& S8 ™ 2202|188 = e oeml 1350 | 1000 3 |6
- y" 19bis i p - o Soft to firm, white (1T0YRS8/1), slightly sandy silty
E C |75 ] CLAY with occasional subangular fine gravel
- / - " 85 - _—";'__Q; sized quartz fragments (ALLUVIUM)
- 12,23 8 - 1 o_I
& N=8 o —_I— ] —m
l - 20 -« 188 = _—I——*__G—;
- E by
¥ [ Firg
B B — | —— ||
[ - i
E F - : T_E
. 12001=15.90 [~ 1200 =18
I L &5 28 bis #f * - _‘_qr I,E V| Extremely weak, white (TOYR8/1) mottied yeflow,
- C .- | completely decomposed medium grained
g ia 1345 : - -°] GRANITE (Firm to stiff, slightly sandy clayey
a 124 2 E b | = SILT with occasional fine gravel sized quartz
. N - U = fragments)
124 2 » 138 = lql"' ia'!'
E - <] -
: E [
1 Wi
i S R
» 43bls 2% 1400 - {=]-
2 E g
' E ”n 2% 1445|1840 I 14501 | 20|
H 3556 27 - [ =]~ . 14.50-15.00m: yellow (2.5Y7/6)
- 1?‘6’0 o 28 e i@l 1800 - 1500 icl l‘nl
o5 Fw ﬁ 2 ? : B _,r-i _’_,i V' Extremely weak, yellowish brown (10YR5/8) and
[ / o }-{ = grey (N6/1), completely decomposed mytonitic
- j B - .[‘-°| GRANITE (Firm to stiff, sandy clayey SILT with
L ‘ & = 111" I= occasional fine gravel! sized quartz fragments)
: so0m ) E il
Siromnns| 1Ba'DD 0 ? oy [ T l “'|
212005 4.40m 4 1620 - ia. ‘f y
- a ” F R
B 08:00 ///’ - EJ I T
B ) B Izl
' - % S
- 5 2 ﬁ wo| o kda]
7.9,12,14 i |_‘~ j -
- N=42 | ' __] _Dr
- 33 e II® - | = j"
B 5.00m o '-cl 1 l
- at — _{i {oi
[ 2322005 4.60m o ? b - I-T | '!'
- at N -1 =
l . 0800 / : }i joa_
i 85 L vl S |
: L
- 2 ? w5
- - 1S =
' N 4 /// - ; ! ]QJ
: A ol malitl)
l e Small Disturbed Sample I Packer Test REMARKS
A Water Sample b Piezometer/ Standpipe Tip LOGGED C.M.Ting
'D SPT Liner Sample 1 Stlandard Penelralion Test DATE 2811212005
¥ U76 undisturbed Sample T Pressuremeter Test oS ——
l H U100 Undisturbed Sample I Permeability Test CHECKED M.Davies
@ iMazier Sample _[ Impression Packer / Televiewer Tes!
% Piston Sample \/  In-situ Vane Shear Test DATE 03/01/2006_




l DRILLHOLE RECORD DRILLHOLE No. STF-B3
CONTRACT NO. GE/2003/14 SHEET 3 of 4
. JOB TITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
' E 809976.70
MACHINE & No. BRS8 N 831700.80 DATE from 20/12/2005 to  24/12/2005
. FLUSHING MEDIUM  Sea Water ORIENTATION  Vertical SEABED LEVEL -3.90 mPD
< = = ko]
2 § Water| 7| @ = g = N Samples | & | _
2o | 22 |Depthf, 210 >0 > Ep Tests 528 2 ® Description
=Q|as 23IEg |2 9| o [Ra ea3|8E| g 9
EE|8&| mEEeg|38| « |f2 g 15
o i = 5 No_ ype_oepn| 2050 | 2000 | —’1
" _ - .ﬁl - As sheet 2 of 4
' B 35 :3*7; ﬁi %_3 = I-" 10'
- 911,13,16 = -.,! £ I
N N=49 : N ttT |-
i B o BH - = ~|
: s | = o
- o250 2120 Tol- Il
- o /7/ - v No recovery inferred to be completely
B / L decomposed mylonite GRANITE
l E 39 @ 22 oeop - 2230
C ? fo i - |19 1| V| Exiremely weak, pinkish brown (7.5YRE/2),
B K é / g I__ { b completely decomposed myionitic GRANITE
i / r = | -°§ (Stiff, sandy clayey SILT with occasional fine
E E ltl-ji gravel sized rock fragments)
: o g
i 37 :; 24 N |4 { o
l B 9.13,15.17 r _-_| 1 |
s e W f;ﬁ
3 E o ISH
- ool 2820 [ 2430 =1l
B 4 73 " - = V| Extremely weak, yellowish brown (10YR5/8),
N - : completely decomposed mylonitic GRANITE
b / r with quartz veins (Slightly clayey silty fine to
C F coarse SAND with many fine to coarse gravel
= / N sized quartz fragments)
' : - . ; 2 f
. a5 B0 ap.40 [ 2650 k]
s Sogss0zemeomm | €[] - - T TV Exiremely weak, pinkish brown (7 5YR6/2)
i JO0ble/2e0mm B =1 mottled grey and dappled white, completely
- 47 bt - -| _D} decomposed MYLONITE (Stiff, sandy clayey
» B lr_l- Ji SILT with occasional fine gravel sized rock
" K =5 =% fragments
: 2740 : ] e 40“ g )
i ) 7 E
l i i % S A
- /] Sl
' : = f = I S b
E 75 - il
s % /) E [
- 7 7 N |
N C |
I a 51 29,50 - !.I !OT
E 3720.290170mm 52 e j | gl- r 2
s 100bls/170mm = 28| 2000 F ag00l1- TJ
' o Small Disturbed Sample I Packer Test REMARKS
A Water Sample &1 Piezometer/ Standpipe Tip LOGGED C.MTing
ﬂ SPT Liner Sample l Standard Penetration Test OATE 29/1212005
a U76 Undisturbed Sample J: Pressuremeter Test ST —
. U100 Undisturbed Sample I Permeability Test CHECKED M.Davies
Mazier Sample 3 impression Packer / Televiewer Test
7 T
E Piston Sample \/ In-situ Vane Shear Test DATE 9_:.5_/.0_11.2_.%_




DRILLHOLE RECORD DRILLHOLE No.  STF-B3

amni

CONTRACT NO. GE/2003/14 SHEET 4 of 4
l JOB TITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
. E 809976.70
MACHINE & No. BRS N 831700.80 DATE from 20/12/2005 to  24/12/2005
' FLUSHING MEDIUM  Sea Water ORIENTATION  Vertical SEABED LEVEL -3.90 mPD
& & |Water o i. o i Samples E
25 | 22 |Depth ‘_“E" sglo ¢ o £ Tests = g [y Description
E5|53F ESls 3|28l 5 [B3 g 8|8E -
SE|88| m gHed (38| 2 Bk olon| & [0
o = - 2 = No. Type Depin| -33.90 | 30.00
- - As sheet 3 of 4
l 2 34,40 [~ 3050/~
5 ﬁ - : \4 Extremely weak, grey (T0YR6/1) streaked white
2 / B and brown, completely decomposed MYLONITE
a // - (Clayey silty fine to coarse SAND with
' =7 o B occasional fine gravel sized rock fragments)
E 5.40m B
Ao _ma;}yn_ -35.50 [ 31600 .- i
211272008 4.40m % = ViVl Extremely weak to weak, brown (10YR4/3)
E 083':)0 : E mottled black, completely to highly decomposed
= M ) 36,00 [ 32,10 MYLONITE (Sandy fine to coarse GRAVELand |
o ? 70|63 | NI 36.15 3225 I COBBLE sized rock fragments)
E _’ng I Strong to very strong, mottled pink and streaked
- - black, slightly decomposed MYLONITE with
l - / | -36.60 I” gg 70 closely to medium, locally very closely to
- oo 2666 781 Y= extremely closely spaced, rough undulating,
= SO0~ o280 i limonite stained joints, dipping at 0°-10°, 30°-40°
B 97 1 83 —1— a2 o and 70°-80°
- B 32.10-32.25m: moderately weak and highly to
M .37.45 k- 3355 moderately decomposed
- / N 1] 32.25-32.70m: moderately strong to strong,
B / 200 - pinkish brown and moderately decomposed
- / E 32.70-32.78m: weak, brown and highly
- / 3 w0 decomposed
- / o & 32.78-32.90m; maderately strong to strong,
- / : I inkish brown and moderately decomposed
- 00 | 700 | T 3485 = Strong to very strong, moftled pink and streaked
- r black, slightly decomposed mylonitic GRANITE
- 1200 B with closely to medium, locally very closely to
L N extremely closely spaced, rough undulating,
B 50 N limonite stained joints, dipping at 0°-10°, 30°-40°
B 700 | 100 I »3 - and 70°-80°
- / ssed E
l :__ / T2101 ;_
E %"‘55 % a7 i (N =
: - N
= e 41.00 [~ 3710
i 24om / : M|  37.10-37.41m: moderately strong to strong,
osnopnns 1400 ooy 4131 [ 3741 brownish pink and maoderately decomposed
I - - End of investigation hole at 37.41m
- - 4000
@  Small Disturbed Sample I Packer Test REMARKS
A Water Sample 0 Piezomeler/ Standpipe Tip LOGGED C.M.Ting
l Standard Penetration Test
) sPTLiner Sampte ~ ' DATE  29/12/2005
a U76 Undisturbed Sample 1 Pressuremeter Test —
' i U100 Undisturbed Sample I Permeability Test CHECKED M.Davies
@ Mezier Sample I Impression Packer / Televiewer Test
g Pislon Sample \/  In-situ Vane Shear Test DATE 0300112006




l a DRILLHOLE RECORD DRILLHOLE No. STF-B4
CONTRACT NO. GE/2003/14 SHEET 1 of 4
' JOB TITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
METHOD WH+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
' E 810014.60
MACHINE & No. BRS8 N 831709.10 DATE from 10/12/2005 to  16/12/2005
l FLUSHING MEDIUM  Sea Water ORIENTATION Vertical SEABED LEVEL -2.80 mPD
® NP 13
& Uﬂ) Water 2 g g g g L Samples g 5 s o L
=g 2z Depth 52 o z L_UJ 2 = Tesis 2825 8 Description
=885 m BS28128| 9 B9 w3 0Elp | B
(ol Ne Xat S|~ | i £ 280 | ooo | = o
No. Type Depthj ™
107122005 Sw | 5.00m y 7 - Very soft, dark grey (N4), silty CLAY (MARINE
l - 1300 B DEPOSH)
l i ek V=aswwm |2 1 -
= 4 200480 | - -
R &” - Greenish grey (5GY5/1), clayey silty fine to
N / N coarse SAND with some shell fragments
B / F (MARINE DEPOSIT)
l 5.30m E
R : L
[ 1onzengs | ._mam_ 4 3 -
12722005 550m B
& P N
l - 08:00 -
d w880
- Z 1 48 bis 5 - Medium dense, light bluish grey (5PB8/1), clayey
E H silty fine to coarse SAND (ALLUVIUM)
' N & 46 N
B 369,11 7 -
X E :
- [ ] C
.:.. . " ool 880 [
3 ?ﬂ 1pbls - Soft, bluish grey (10B6/1), siltty CLAY with some
N / N decayed plant fragments (ALLUVIUM)
N 0 &5 E
- o M -
B N=2 L
l B4 12« ER -
l "_ ; o ool-10.80 -
- 7 178bis : 5 Medium dense, light bluish grey (TOB7/1),
B A// [ slightly clayey silty coarse SAND (ALLUVIUM)
- - i~ % pel-1130 [
- 32,45 % b 8.50-10.00m: dark bluish grey (10B4/1)
B N=15 I
= B e 8 -
- -12.80 - 10.00) =]
® Small Disturbed Sample I Packer Test REMARKS
A Water Sample & Piezometer / Standpipe Tip LOGGED H.K.Fung 1. (éonshtant head permeability test carried out at 10.00-11.00m
) i epth.
[ sPTLiner sample L standard Penetration Test DATE 16/12/2005 2. Impression packer tests carried out at 34.30-35.80m and
a U76 Undisturbed Sample T Pressuremeter Test ——— 35.50-37.00m depths.
) . i 3. Vane shear test carried out adjacent to drilihole at 1.00m depth.
U100 Undisturbed Sample I Permeability Tes! CHECKED M.Davies
Z Mazier Sample I Impression Packer / Televiewer Test
g Piston Sample \/ In-situ Vane Shear Tesl DATE M__




l DRILLHOLE RECORD DRILLHOLE No. STF-B4
CONTRACT NO. GE/2003/14 SHEET 2 of 4
l ‘| JOBTITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
l E 810014.60
MACHINE & No. BRS8 N 831709.10 DATE from 10/12/2005 to  16/12/2005
l FLUSHING MEDIUM  Sea Water ORIENTATION  Vertical SEABED LEVEL -2.80 mPD
2 % Water °\; “.5’; 2 ; w Samples | 8 .
o8 | o2 |Depth|, g0 2|02 5 Tests 239%|5 | B @ Description
E5|EE 5a|=0 o8 5 % 23|09 | o 3 P
=2812%| m [58|88|58| © |ED raloE|lo |8
aa oo Syl || o LS 1280 | 1000 | 2 O
Mo Tyj % -12. 4
: y 19 bis Rl - Soft, light bluish grey (5PB8/1), sfightly sandy
l B / C silty CLAY (ALLUVIUM)
B , K
- 184 C
- }:%,1,1 13 -
£ s R
l = N =
|:_ -14 s_q_: 12.00] =
- Z@ Sibis L - ; Yeliow (10YR8/6), silty fine to coarse SAND with
B A . L ; some fine to coarse gravel sized quartz
: = 2 14l -1530 [ 12,500 4 fragments (ALLUVIUM)
L 35414 2 B T Extremely weak, yellow (10YR7/6) motiled
B N=25 2 1. green, completely decomposed medium grained
- 4 e 138 I E GRANITE (Firm, slightly clayey sandy SILT)
l i F
:'" ?_ 48 bis 25 e :' .I,
' 2 E I
B 2% 1 F v
N 4.40m 3369 7 C i
: at N=21 I: ] .
e BRI 7
N at L
B 08:00 C =
l - ? S|
N 2 K
. Ly i A T
N [1] 1810 - e
K N 1 |
H B |5
l 3 n ‘g 72 2000 - 220l
£ e A ‘ ' L = Extremely weak, yellow (10YR7/6) mottled
E =19 B I green, completely decomposed mylonitic
B 2 = 1 - ~, GRANITE (Firm, slightly clayey sandy SILT)
g S
- . o ]
P 73 33 7— 18.10 5 g
| : 245 “ S
E 70 / _ ! .
= ? - |-
L. 34 w10 : -f-_
- y 35 1830 r 1.
' - % b
5 / //' 2280 F 2000 .]. 1
' e Small Disturbed Sample I Packer Tesl REMARKS
A Water Sample & Piezometer/ Standpipe Tip LOGGED H.K.Fung
]i] SPT Line.r Sample £ Standard Penetration Test DATE 16/12/2005
¥} U76 Undisturbed Sample L Pressuremeter Test e
' B U100 Undisturbed Sample T Permeabiity Test CHECKED M.Davies
% Mazier Ssmple I Impression Packer / Televiewer Tes!
E Pisten Sample \/ In-situ Vane Shear Tesl DATE EZAZ_IZ_O?Z_ -




DRILLHOLE RECORD DRILLHOLE No. ~ STF-B4

B lam

CONTRACT NO. GE/2003/14 SHEET 3 of 4

' JOB TITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
. E 810014.60
MACHINE & No. BRS N 831709.10 DATE from 10/12/2005 to 16/12/2005
l FLUSHING MEDIUM  Sea Water ORIENTATION  Vertical SEABED LEVEL -2.80 mPD
- _g Water| = 9; 0] ; Samples §
@ 2] 5185(36 g Sgl|ls ©
290 | 2% |Depth| 2|0 >0 > Efe Tests oS - @ Description
Eol5% o5 8|2 § 5 2o 8E|Qg |3
2888 m 8/€8|58| S |52 xS|eS |2 |8
oo |OO0 S| o = 0 | 2000 | = o
o Type Depthj - =
- =] - I'i 1_} As sheet 2 of 4
g 36 s r ! 2 | B
e 45 37 T
- 8111528 = ~.f- 1
B C | o j-_
" IR E o | ?'
= S R
. i 7/ 7 B B
3 7 T
e ;i
- E R
— 4.50 - ==
l - a | -EA .. - 1 i | |
| 1320005 18:00 40 Z2s0| 2510 [ 223010 4,4
14272005 5.20m 0.1 B “ - R V| Exiremely weak, yellowish brown (10YR5/8)
X 08",{)0 N=a2 B [=4= spotted green, compietely decomposed mylonitic
' - ' o - BB - ifi | GRANITE (Stiff, slightly clayey sandy SILT)
s o 5 R
: 7 75 B A
E o lhsids
' i / I
E
= i !
3 /] u o i;[ 2]
l - 34 45 2430, L I"J X
- 7.9.11,20 r - E = ]
N=47 B
s o« #RB [] l]
- S (e
i _-&m‘zson-i_T-!
' B y @ &5 . T==1V | Extremely weak, reddish yeliow (5YR7/6)
N B spotted brown, completely decomposed
E E mylonitic GRANITE (Slightly clayey very silly fine
B ? B to coarse SAND)
l - 2027 48 :g :
B 33,67/65mm £
: | 100bis/140mm a8 . = :
B 80 7« 27.20 E
; /7 % ;
' : %, 7 i
- 51 820 -
: ﬁ 52 [ 28.30 :
l i L g o
b - -
B 53,47/35mm R
- 100bIs/110mm 54 * 296 r
- 280 [ apoof 1+
&  Small Disturbed Sample I Packer Test REMARKS
A Waler Sample & Piezometer/ Standpipe Tip LOGGED H.KFung
G SPT Liner Sample l Standard Penetralion Test DATE 1911212005
71 76 Undisturbed Sample T Pressuremeter Test e
' U100 Undisturbed Sample ]’: Permeability Test CHECKED M.Davies
@ Mazier Sample I Impression Packer / Televiewer Tesl
g Piston Sample \/ In-situ Vane Shear Test DATIE 2202/2005




'

' DRILLHOLE RECORD DRILLHOLE No.  STF-B4
CONTRACT NO. GE/2003/14 SHEET 4 of 4
JOBTITLE Agreement No. CE 28/2003 (EP) Sludge Treatment Facilities - Feasibility Study - Marine Ground Investigation
g g y 9
METHOD W+RC CO-ORDINATES WORKS ORDER No. GE/2003/14.9
E 810014.60
l MACHINE & No. BRS N £831709.10 DATE from 10/12/2005 to 16/12/2005
l FLUSHING MEDIUM  Sea Water ORIENTATION  Vertical SEABED LEVEL -2.80 mPD
2l R ® kel
o0 | 2% |Depth| 20 >0 > 3 Tests 5 ¢la.l¢e @ Description
£o|5% Eol5 812 8| g (33 c3|8E |5 | ¥
To|®o| (m gm ce|ca il - ~| @ i
oo OO - |BX| & s I— pesth] -32.80 | 30,00 — o
- - 5 As sheet 3 of 4
B w0)=33.0 [ 30,30
B ? o9 L Extremely weak to very weak, brown (10YR5/3),
i 4-2?’“ A E completely to highly decomposed mylonitic
E 18:00 56 270 B 00 o4 GRANITE (Fine to coarse GRAVEL sized
[ Sharevos| 5.10m o oo 2 0? moderately weak to moderately strong rock
[ 21t | 2 " 20 3303 [ 3143 ool ] fragments)
- ' y R f B |+ +“F 1] Moderately strang, pink spotted grey, moderately
B 2101 3426 |- a148] 4 decomposed mylonitic GRANITE with very
i 520 a4 b sieal |+ closely to medium spaced, smooth and rough,
N - Spdb :
B 8 0 | NI F _" + TV ptanar and undulating, iron oxide and
- <701 =3470 I 31.90] 4 -}._m_ manganese oxide stained, chlorite and kaolin
- 2101 3494 |- 3214 + coated joints, dipping at 30°-40°, 40°-50° and
s N s iy 60°-70°
B ] r -+ 4 * 31.13-31.46m: non-intact
- 5T 25 o7 R = o 31.66-31.90m: weak to moderately weak and
£ / = L highly decomposed
; / . £ 32.14-32.50m: non-intact
;’ % v vy —t— 3307 ; -++'+
B 36,12 £ 33320 -+
- / [T 2001 - ook 33.32-33.57m: non-intact
E -36.37 - 3357 4+ A
; 5701 " = Sgs
i B8 |46 | [ e C + 4
¢ / Xl 12101 it _+i+
' L 7554 T u% E -I-{-j
: T210t : B +
C / 47| C [+ 4
"_ 5T a0 1 um - _++4
: T2101 : _++-i
N - +
N o | 57 T B o ‘++_}
B B e
I~ 4.70m / 55 Tai0 0 B _++"}
- 2o E [+
:}Gsﬁzz%g 5103rn BB | 73 = ¥ = -_1_+_}
: 0800 / '+i_;
£ / T2101 : ‘++.E
L 7.0 | 37.00 _— ++-[-
[ s13m / - a1z a7 37'm++'{'
B 2 - . I + 37.37-37.58m: brown, with slickensided
461122005 13:00 375 -40.38 - 37.58 unduig_ti_t_‘n_q oints Ve
i - End of investigation hole at 37.58m
I [ 4000
» Small Disturbed Sample I Packer Test REMARKS
A Water Sample & Piezometer / Standpipe Tip LOGGED H.KFung
[ c . l Standard Penetration Test
;‘] SPT Liner Sample M ! DATE 19/12/2005
U76 Undisturbed Sample L. Pressurcmeter Tesl ———
' U100 Undisturbed Sample I Permeability Test CHECKED M.Davies
Mazier Sample _l_ Impression Packer / Televiewer Test
Piston Sample \/ In-situ Vane Shear Test DATE 22202008




GRO VIBROCORE RECORD | HOLE No. MS2
| s
B N GEOTECHNICAL
Ml SERVICES LTD CONTRACT No.: GE/2005/28 SHEET: 1 of 1
PROJECT: Agreement No. CE 43/2006(EP)
" West New Territories (WENT) Landfill Extensions - Feasibility Study
METHOD:  Vibrocoring CO-ORDINATES: WORKS ORDER No. GE/2005/28.18
E 809410.04
MACHINE & No.: Wharf N 831421.77 DATE from: 15/01/2008 to  15/01/2008
FLUSHING MEDIUM: Water ORIENTATION:  Vertical SEABED LEVEL -4.00 mPD
Water -
® & |Level| ol < | Samples § :Cg
2 ¢|e 2 m | £ E z | o Tests é = E 2 Description
SR|2E|SMMISS 6 | oo |- il o| p|8®
Sx |83 |stat 2@l & | o | 2 | NG
end No. Type Dggth -4.00 0.00
(7576172008 5.20m T 0.00 n g Very soft, dark grey(5YR/4/1), silty CLAY with
B 1580 C ' occasional fine sheli fragments. (MARINE
C ’ - _-GL—, DEPOSIT)
- - —
- L - ||
L 7// - 11—
- 1 P
- - = i
= L —_ 11—
o /] N vl 550 [ 150[ - =
- - - End of investigation hole at 1.50m.
F 2 o
F 3 g
F 4 F
F 5 a
F 6 a3
- 7 a3
F 8 a3
F 9 F
[ 10 - 1000
I Small Disturbed Sample l Standard Penetration Test REMARKS
E Piston sample \/ In-situ Vane Shear Test LOGGED P.Zhang 1. 20L of sediment grab samples were collected on 15/1/2008.
o ) T Permeability Test 2. 16.75L of water sample was collected on 15/1/2008.
U76 Undisturbed Sample DATE 23/01/2008 3. Vibrocore sample was delivered to laboratory on 15/1/2008.
Vibrocore sample §  Impression Packer Test —_—
I Vibrocore sub-sample §  PackerTest CHECKED $. C. Wong
[| SPT Liner Sample ﬁ Piezometer Tip
A Water Sample 4  standpipe DATE 24/01/2008

FGS Job No.: 05 0460 05 18




GRO VIBROCORE RECORD | HOLE No. MS3
[~
B = GEOTECHNICAL
. /2 SHEET: 1 of 1
IS SERVICES LTD CONTRACT No.: GE/2005/28
PROJECT: Agreement No. CE 43/2006(EP)
" West New Territories (WENT) Landfill Extensions - Feasibility Study
METHOD: Vibrocorin CO-ORDINATES: WORKS ORDER No. GE/2005/28.18
9
E 809498.99
MACHINE & No.: Wharf N 831532.50 DATE from:  15/01/2008 to  15/01/2008
FLUSHING MEDIUM: Water ORIENTATION:  Vertical SEABED LEVEL -4.60 mPD
Water =
®» 8 |Levell o o o | = Samples § E
o g | o efm| c Z z | a Tests 38 3] B |o Description
S b |5 g| snit|s5 o g3 8 S |8
& |88 |sar|S8 2| G | | - g5
end No. Type Depth! -4.60 0.00
(50172008 6.10m T 000 L g Very soft, dark grey(5YR/4/1), sandy CLAY with
B 1;30 C Eagiing some fine shell fragments. (MARINE DEPOSIT)
; % =
C 1 C Iy
- N oy
- /) . vl 610 18027~
- 0 - End of investigation hole at 1.50m.
F 2 o
F 3 a3
F 4 -
F 5 -
F 6 F
- 7 o
F 8 a3
E 9 -
X 10 - 1000
t Small Disturbed Sample l Standard Penetration Test REMARKS
' In-situ Vane Shear T LOGGED P. Zh 1. 20L of sediment grab samples were collected on 15/1/2008.
Fleton sernple \I/ :smj :Tte T efr et N | 5 76.75L of water sample was collected on 15/1/2008.
U76 Undisturbed Sample ermeabilly Tes DATE 10/01/2008 3. Vibrocore sample was delivered to laboratory on 15/1/2008.
E Vibrocore sample §  Impression Packer Test —_—
) I Vibrocore sub-sample § Packer Test CHECKED 8. C. Wong
U SPT Liner Sample ﬁ Piezometer Tip
A Water Sample 4 Standpipe DATE 24/01/2008

FGS Job No.: 05 0460 05 18




ERO VIBROCORE RECORD | HOLE No. MS6
| s
PROJECT: Agreement No. CE 43/2006(EP)
* West New Territories (WENT) Landfill Extensions - Feasibility Study
METHOD: Vibrocoring CO-ORDINATES: WORKS ORDER No. GE/2005/28.18
E 809746.52
MACHINE & No.: Wharf N 831528.30 DATE from: 16/01/2008 to 16/01/2008
FLUSHING MEDIUM: Water ORIENTATION:  Vertical SEABED LEVEL -3.70 mPD
Water =
” g [Level| o | Samples | § %
@a B SRR @ 5| £
20 | 22 micela|a Tests é R g g Description
E@|ag Mg oo | o= 3| a| g |8
it end se| @ x v No. Type Depth| -3.70 0.00 - ©
1510112008 4.70m T 0uo » aplse Very soft, dark grey(5YR/4/1), silty CLAY with
[ 105‘}})0 C pwtiay occasional shell fragments. (MARINE DEPOSIT)
: =
N C —1—1
B / - £
"1 // C Inpyllan
L - 1 —
[ L - 1
N o Ayl
[ 2 145] -520 " 1,50 v~
- =0 - End of investigation hole at 1.50m.
F 2 o
F 3 a3
F 4 o
F 5 o
F 6 F
- 7 o
F 8 o
F o -
[ 10 - 1000
I Small Disturbed Sample l Standard Penetration Test REMARKS
E Piston sample V  In-situ Vane Shear Test LOGGED P. Zhang 1. 20L of sediment grab samples were collected on 16/1/2008.
" T Permeabiity Test 2. 16.75L of water sample was collected on 16/1/2008.
¥4 U76 Undisturbed Sample DATE 10/01/2008 3. Vibrocore sample was delivered to laboratory on 16/1/2008.
B Vibrocore sample {  Impression Packer Test EE—
I Vibrocore sub-sample §  PackerTest CHECKED S. C. Wong
[] SPT Liner Sample ﬁ Piezometer Tip
A Water Sample & standpipe DATE 24/01/2008

FGS Job No.: 05 0460 05 18




GRO VIBROCORE RECORD | HOLE No. MS7
|~
B N GEOTECHNICAL
ﬂ. SERVICES LTD CONTRACT No.: GE/2005/28 SHEET: 1 of 1
PROJECT: Agreement No. CE 43/2006(EP)
" West New Territories (WENT) Landfill Extensions - Feasibility Study
METHOD: Vibrocoring CO-ORDINATES: WORKS ORDER No.  GE/2005/28.18
E 809787.22
MACHINE & No.:  Wharf N 831612.52 DATE from: 15/01/2008 to 15/01/2008
FLUSHING MEDIUM:  Water ORIENTATION: Vertical SEABED LEVEL -5.00 mPD
Water —
» S |Level| e | s | = Samples § EE»
2 o 22 S(mt el v | @ a Tests é - g 2 Description
=888 savls3 OO |9 |- el o p|8
008 197% ] end G B B B No. Type Deptn| -5:00 | 0.00 il
[ 1510172008 7.00m ! 0.00 - s Very soft, dark grey(5YR/4/1), sandy CLAY with
B a C . occasional fine shell fragments. (MARINE
E 15:00 N DEPOSIT)
5 7 v S
- 1 C gy
- o oy
5 2 145| 650 [ 1.50[— /=]
N 0 3 End of investigation hole at 1.50m.
F 2 a
F 3 a
F 4 a3
- 5 F
- 6 -
- 7 -
- 8 -
F 9 a
i 10 - 10.00
I Small Disturbed Sample l Standard Penetration Test REMARKS
E Piston sample \/ In-situ Vane Shear Test LOGGED P. Zhang ; . ggl_?g[ sefdim?nt grab Isamples \n/er;a gollecitgld1 /OZT) 3 85/1/2008'
" — . 16.75L of water sample was collected on .
U76 Undisturbed Sample 1 Permeabity Test DATE  10/01/2008 3. Vibrocore sample Wa% delivered to laboratory on 15/1/2008.
@ Vibrocore sample { Impression Packer Test —_—
I Vibrocore sub-sample 1 Packer Test CHECKED S. C. Wong
D SPT Liner Sample ﬁ Piezometer Tip
A Water Sample ﬁ Standpipe DATE 24/01/2008

FGS Job No.: 05 0460 05 18




GRO VIBROCORE RECORD | HOLE No. MS9
L~
- NTRACT No.: 2005/2 HEET: 1 of 1
PROJECT: Agreement No. CE 43/2006(EP)
" West New Territories (WENT) Landfill Extensions - Feasibility Study
METHOD: Vibrocoring CO-ORDINATES: WORKS ORDER No.  GE/2005/28.18
E 809971.26
MACHINE & No.: Wharf N 831671.12 DATE from: 16/01/2008 to 16/01/2008
FLUSHING MEDIUM:  Water ORIENTATION: Vertical SEABED LEVEL -5.95 mPD
Water —_
@ S |Level| e | s | = Samples § EE»
2 g 22 miaelzlo Tests é ¢l 5| 2 lg Description
=g|ag (SIS 6o | o €3 8| &%
TL|® tart/ |S© = @ 5
8L |0S Se?w e I I ‘o Te Do 595 | 000 NG
|- 150172008 7.30m ! 0.00 - — Very soft, dark grey(5YR/4/1), sandy CLAY with
[ 2 C occasional fine shell fragments. (MARINE
- ' - = - DEPOSIT)
: 7 v S
1 - =
5 X el 740 £ 145
- T80 745 | T.50] Light yellowish brown(2.5Y/6/4) to yellowish
- = grey(10YR/5/6), clayey, fine to coarse SAND with
N 2 C some fine quartz gravel. (ALLUVIUM)
I_ C End of investigation hole at 1.50m.
- 3 o
4 -
F 5 a3
F 6 o
F 7 a3
F 8 o
F 9 o
i 10 - 10.00
I Small Disturbed Sample l Standard Penetration Test REMARKS
E Piston sample \/ In-situ Vane Shear Test LOGGED P. Zhang 1. 20L of sediment grab samples were collected on 16/1/2008.
> ) T Permeability Test 2. 16.75L of water sample was collected on 16/1/2008.
U76 Undisturbed Sample Y DATE 10/01/2008 3. Vibrocore sample was delivered to laboratory on 16/1/2008.
@ Vibrocore sample { Impression Packer Test —_—
I Vibrocore sub-sample i Packer Test CHECKED S. C. Wong
D SPT Liner Sample ﬁ Piezometer Tip
A Water Sample ﬁ Standpipe DATE 24/01/2008

FGS Job No.: 05 0460 05 18
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y
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ol — \ T T Kongsberg EA440 single beam echo sounder system
A\ // =L e e T
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