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1 Introduction

1.1 Background

On 26 May 2009, Planning Department (PlanD) in association with Civil
Engineering and Development Department (CEDD) commissioned Ove Arup
& Partners Hong Kong Limited (Arup) as the Consultant for undertaking the
“Planning and Engineering Study on Development of Lok Ma Chau Loop -
Investigation” (the Study).

The Study commenced on 1 June 2009 and is expected to complete before
end of 2011 in 28 months' time to carry out planning, environmental and
engineering feasibility studies and associated site investigation works with a
view to formulating land use and development proposals, confirming the
feasibility of implementing the land use and development proposals, carrying
out preliminary engineering design, and formulating the implementation
strategies and programme for delivering the Development and Infrastructure.

Section 3.4.9.4 of the EIA Study Brief No.: ESB-201/2008 for the LMC Loop
Development project dated January 2009 issued by the EPD specified that a
land contamination assessment shall be undertaken and that a
Contamination Assessment Plan (CAP) shall be submitted to the EPD prior
to conducting the assessment.

The CAP for Area A has been prepared and submitted to EPD in July 2009.
EPD indicated no further comments on the CAP for Area A in October 2009.
Environmental site investigation works were carried out between 25
November 2009 and 1 February 2010.

1.2 Study Area

As a result of the training of the Shenzhen River, which serves as the
administrative boundary between Hong Kong and Shenzhen, an area of
about 87 ha, previously lying to the north of the river course, became
situated to the south of the re-aligned river course and falls within the
boundary of the HKSAR. The area, commonly known as the Lok Ma Chau
Loop (the Loop), was used as a dumping ground for mud dredged from the
river training work, some of which were contaminated.

The study area comprises the area within the LMC Loop (Area A in Figure
1.1) together with the adjoining area in Hong Kong (Area B in Figure 1.1). A
separate study for the adjoining area in Shenzhen (i.e. Area C of Figure 1.1)
has been commissioned by the Shenzhen side.

The LMC Loop is located near several major cross-boundary transport
nodes including the Lok Ma Chau Control Point, the Lok Ma Chau Station of
the Lok Ma Chau Spur Line and the San Tin Interchange. To the north
across the Shenzhen River is the Huanggang Control Point of Shenzhen.
To the southwest is the Mai Po Nature Reserve and to the northeast is Hoo
Hok Wai, comprising fish ponds of high ecological value.

Site characteristics of the LMC Loop and its surrounding land uses are:
e predominantly flat land with grasses and shrubs on it;

GAENVIPROJECT\209840-03\REPORTS\CAP\AREA A Page 4 Ove Arup & Partners Hong Kong Ltd
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e surrounding area mainly rural in nature, comprising mostly wetland,
natural landscape, hilly terrain, woodland, Vvillage settlements,
agricultural land and fishponds;

e the Mai Po Nature Reserve, i.e. the Ramsar Site, is at about 5.4 km to
the southwest of the Loop;

e the LMC Station of the LMC Spur Line and the LMC Spur Line Boundary
Control Point (BCP) is located in close proximity to the southwest;

e across the Shenzhen River to the north is the Futian CBD of Shenzhen,
where the Huanggang Station of Shenzhen Metro Line can be
connected to the LMC Station via the LMC Spur Line BCP; and

e apart from the LMC Spur Line BCP, the Loop also lies in close proximity
to the Lok Ma Chau BCP.

1.3 Objective

Land contamination impact is one of the issues to be addressed in the EIA
Study. An assessment shall be conducted prior to the construction in Area A
to assess any potential land contamination.

EPD indicated no further comment on the Contamination Assessment Plan
(CAP) for Area A in October 2009. Site investigation works were carried out
between 25 November 2009 and 1 February 2010 by Tysan Foundation
Limited. This Contamination Assessment Report (CAR) and Remediation
Action Plan (RAP) summarize the following issues:

- Contamination assessment program,

- Investigation procedures and methodologies;

- Analytical results of soil and groundwater samples;
. Scope of any remedial work required; and

- The particular health and safety requirement that may be required during
the works.

1.4 Statutory Legislation and Evaluation Criteria

This CAR and RAP is prepared in accordance with the following Technical
Memorandum and Guidance Notes:

« Annex 19 of the Technical Memorandum on Environmental Impact
Assessment Process (TM-EIA), Guidelines for Assessment of Impact On
Sites of Cultural Heritage and Other Impacts (Section 3 : Potential
Contaminated Land Issues);

. Guidance Notes for Investigation Remediation of Contaminated Sites of
Petrol Filling Stations, Boatyards, and Car Repairing/Dismantling
Workshops, EPD, 1999;

. Guidance Notes for Contaminated Land Assessment and Remediation;
and

- Guidance Manual for Use of Risk-Based Remediation Goals (RBRGs) for
Contaminated Land Management, EPD, 2007.
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CAR_1_0\LOOP_DRAFT CAR_AREA A_REV1_3.D0C July 2010



Planning Department and

Civil Engineering and Development Department

Agreement No. CE53/2008(CE)
Planning and Engineering Study on

Development of Lok Ma Chau Loop - Investigation

Contamination Assessment Report and Remediation Action Plan for Area A

2 Summary of Sampling and Testing Strategy

2.1

Background of Potentially Contaminated Site

Area A (i.e. former agricultural land and fish ponds in 1980s and early
1990s) was used as a dumping ground for mud extracted from Shenzhen
River Training Works Stages 1 and 2. Approximately 1Mm?® contaminated
mud and 3Mm?® uncontaminated mud were dredged and disposed of in Area
A from year 1995 to 2000. The depth of the disposed mud in Area A was
approximately 5m (i.e. include about 1m to 1.5m thick top layer of
uncontaminated mud for capping). However, the disposal pattern, e.g. the
disposal location and area of contaminated mud in Area A is unknown.
Therefore, the entire Area A is considered as a potentially contaminated site,
namely “Site A” (Figure 2.1 and Table 2.1).

Table 2.1 Potentially contaminated land use
Site | Location | Current Potential Sources of Approximate | Recommended
D Land Use | Contamination Area (m?) No. of
, Boreholes

A Entire Lok Flat land Approx. 1Mm3 contaminated mud | 870,000 35

Ma Chau with and 3Mm? uncontaminated mud | (87ha)

Loop (Area Grasses were dredged from the Shenzhen

A) and Shrubs | River and disposed of in Area A

from year 1995 to 2000. Total
filling depth in Area A is about
5m, which include 1m to 1.5m
thick top layer of uncontaminated
mud for capping.
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2.3 Proposed Sampling Locations and Depths

The sampling locations and sampling depths proposed in the CAP for Area
A are in Table 2.3. The proposed sampling locations are shown in Figure

22
Table 2.3  Sampling strategy for Site A
. Locations Coordinates Sampling Strategy
SitelD | Area | Borehole | Easting | Northing | Termination Level for | Frequency of
| (m?) | No. | Env. Sampling ) | Sampling
A-S01 | 826207 | 842935
A-S02 | 826457 | 842866
A-S03_ | 826627 | 842800
A-S04 | 826089 | 842857
A-S05 | 826256 | 842804
A-S06 | 826592 | 842698
A-S07 | 826203 | 842637
A-S08 | 826370 | 842583
A-S09 | 826538 | 842530
AS10_ | 826706 | 842476
o Ul o Drilling of borehole
A-812 626149 | 842469 & collection of soil
A-S813 826485 842361 5 mbg| samp[es at the
AS14 | 846004 | 842301 depths of 1.5m,
A-S15 | 826263 | 842248 3.0m and 4.5m.
A-S16 | 826431 | 842194
A AS17 | 826551 | 842192
(Figure (Bg;’hgg’o AS18 | 825875 | 842187
2.1) AS19 | 826042 | 842133
AS20 | 826341 | 842035
A-S21 | 825696 | 842043
AS22 | 825089 | 841966
AS23_| 826156 | 841912
A-S24 | 825822 | 841887
A-S25 | 825044 | 841825
A-SGO1 | 826142 | 843025
A-SG02 | 826423 | 842751 Drilling of borshole
A-SG03 | 826738 | 842631 & mallépren aksol
A'SG04 | 826035 | 842690 samplesatie
A-SG05 | 826317 | 842415 Septhsiart.am,
A-SG06 | 826622 | 842323 = byl i/ 5.
A-SGO7 | 825028 | 842354 One groundiwater
ASGO8 | 826210 | 842080 saple-shauld be
ASG9 | 825821 | 842019 L
A-SGI0 | 826067 | 841813 SnosutEred.

Note: (1) The proposed Termination Levels and Sampling Frequency are just for reference purpose. The exact
termination levels and no. of soil/ groundwater samples of each borehole should be decided by the on-site
Land Contamination Specialist.
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3 Site Investigation Works

3.1

Soil and Groundwater Sampling

3.1.1 Borehole Locations
Site investigation works were carried out by Tysan Foundation Limited
between 25 November 2009 and 23 December 2009. 35 boreholes were
drilled for soil and groundwater sampling in accordance with the CAP for
Area A. The entire S| programme was supervised by the on-site Land
Contamination Specialist. The actual locations and drilling depths are
summarized in Table 3.1.

Table 3.1  Sampling location and drilling depths
Proposed Borehole in Actual Borehole Termination Level for | Ground
Borehole CAP for Area A Location Env Sampling (mbgl) | Level
No. Easting | Northing | Easting | Northing | Proposed | Actual | (MPD)
A-S01 826297 842935 Same as in CAP 5.83
A-S02 826457 842866 Same as in CAP 6.22
A-S03 826627 842800 Same as in CAP 3.98
A-S04 826089 842857 Same as in CAP 6.06
A-S05 826256 842804 Same as in CAP 5.40
A-S06 826592 842698 Same as in CAP 5.15
A-S07 826203 842637 Same as in CAP 5.14
A-S08 826370 842583 Same as in CAP 5.67
A-S09 826538 842530 Same as in CAP 4.22
A-S10 826706 842476 Same as in CAP 4.63
A-S11 825981 842522 Same as in CAP 6.05
A-S12 826149 842469 826162 842481 4.42
A-S13 826485 842361 826479 842379 4.55
A-S14 846094 842301 Same as in CAP 5.37
A-S15 826263 842248 826246 842239 4.60
A-S16 826431 842194 826464 842214 4.55
A-S17 826551 842192 Same as in CAP 478
A-518 825875 842187 825891 | 842177 5 5 5.52
A-519 826042 842133 Same as in CAP 5,77
A-520 826341 842035 Same as in CAP 4.57
A-821 825696 842043 Same as in CAP 4.55
A-822 825989 841966 Same as in CAP 4,08
A-S23 826156 841912 Same as in CAP 5.33
A-S24 825822 841887 Same as in CAP 355
A-S25 825944 841825 Same as in CAP 4.29
A-SGO1 826142 843025 Same as in CAP 6.12
A-8G02 826423 842751 Same as in CAP 6.64
A-SG03 826738 842631 Same as in CAP 3.16
A-SG04 826035 842690 Same as in CAP 5.74
A-SGO5 826317 842415 826367 | 842408 4.05
A-8G06 826622 842323 Same as in CAP 4.82
A-SGO7 825928 842354 Same as in CAP 5.84
A-SG08 826210 842080 826180 842055 5.79
A-SG09 825821 842019 825827 842012 4.94
A-SG10 826067 841813 Same as in CAP 514
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The as-built drawing showing the actual environmental boreholes locations
is given in Figure 3.1.

Eight boreholes have been shifited from the original proposed locations
ranged from approximately 10m to 50m due to the actual site situation and
constrain, e.g. to avoid the damage of reedbed and trees. Deviation from
original proposed boreholes locations are summarized in Table 3.2.

A-512 18m north-east of original location Avoid damage to reedbed
A-513 19m north-west of original location Aveid damage to reedbed
A-815 10m south-east of original location Avoid damage to reedbed
A-516 44m south-east of original location Avoid damage to reedbed
A-S518 19m east of original location Avoid damage to forest
A-5G05 50m south-east of original location Avoid damage to reedbed
A-5G08 39m south-west of original location Avoid damage to banana frees
A-8G09 10m south-east of original location Original proposed drilling point located in
water pond

3.1.2 Soil Sampling

Inspection pits from ground surface to 1.5 meter below ground level (mbgl)
were excavated at each borehole location before drilling in order to
determine the thickness of the top soil (i.e. Area A was capped by a layer of
clean top soil after the disposal of dredged mud from Shenzhen River). The
on-site observation of inspection pits indicated that the thickness of the top
soil ranged approximately from 0.8mbgi to 1.5mbgl. Three U-100
undisturbed soil samples were then coliected from each borehole at the
depths of 1.5m (1.5-1.95mbgl), 3.0m (3.0-3.45mbgl) and 4.5m (4.5-
4.95mbagl).

3.1.3 Groundwater Sampling

The Land Contamination Specialist also re-assigned the groundwater
sampling locations as groundwater was not encountered at some of the
original proposed groundwater sampling boreholes. Nevertheless, total of 10
groundwater samples were collected during the Si. The final groundwater
sampling locations were relatively evenly distributed in Area A. The locations
of groundwater sampling boreholes are shown in Figure 3.1.

The drill-rig casings were removed from the environmental drillhole after
completion of soil sampling, and the drillhole could stand hollow without
coilapse as the depth of drillholes was relatively shallow (i.e. only 5m depth).
As the drill-rig casing, core-head and other accessories have been
decontaminated prior to the drilling, and dry drilling method (i.e. refer to
Section 3.1.4 for details) was used during the drilling, the on-site
Contamination Specialist decided not to install the groundwater standpipe in

GAENVAPROJECT\209840-03REPORTS\CAPVAREA A Page 10 Ove Arup & Pariners Hong Kong Lid
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order to avoid the cross-contamination of groundwater due to placing the
sand filter pack and bentonite seal during well installation. Well flushing is
considered not required as no standpipe was installed and no sand filter
pack/bentonite was used. The drillholes were then purged for approximately
three times volumes of the drillholes by a Teflon bailer prior to groundwater
sampling in order to collect freshly refilled groundwater samples. No free
product was encountered during the groundwater sampling.

The pH level and temperature of the collected groundwater samples were in-
situ measured. The groundwater levels before purging were also recorded.
The groundwater levels, pH and temperature of groundwater samples are
summarized in Table 3.3.

Table 3.3 Groundwater level, pH and temperature of collected groundwater samples

Borehole No. Groundwater Level (mbgl) pH Temperature (°C)
A-S02 2.50 6.32 224
A-S07 1.36 6.25 23.2
A-S09 3.85 6.34 217
A-S14 3.90 6.79 21.2
A-S16 2.82 6.73 22.0
A-S24 1.70 7.18 238

A-SGO01 3.65 6.91 23.3
A-SG03 1.85 66.7 22.9
A-SG06 215 6.82 21.2
A-SG09 1.45 6.78 233

3.1.4 Decontamination Procedures

Before drilling / excavation, the sampler and all equipment in contact with the
ground were thoroughly decontaminated by phosphate-free detergent
between each sampling event to minimize potential cross contamination. All
drilling machines were decontaminated by phosphate free detergent and
high pressure hot water jet before mobilization to site. During sampling and
decontamination activities, disposable latex gloves were worn to prevent the
transfer of contaminants from other sources.

Moreover, dry drilling method was adopted for the entire environmental Sl in
order to prevent any influence of flushing medium to the soil and
groundwater testing results.

3.2 Analytical Parameters

The collected soil and groundwater samples were analyzed for the
parameters in accordance with the sampling and testing schedule shown in
Table 2.2. The testing parameters include:
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. Semi Volatile Organic Compounds (SVOCs): Acenaphthene,
Acenaphthylene, Anthracene, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Benzo(g.h.i)perylene, Benzo(k)fluoranthene, Bis-
(2-Ethylhexyl)phthalate, Chrysene, Dibenzo(a,h)anthracene,
Fluoranthene, Fluorene, Hexachlorobenzene, Indeno(1,2,3-cd)pyrene,
Naphthalene, Phenanthrene, Phenol, Pyrene

« Metals: Antimony, Arsenic, Barium, Cadmium, Chromium [lI, Chromium
VI, Cobalt, Copper, Lead, Manganese, Mercury, Molybdenum, Nickel,
Tin, Zinc

. Dioxins / PCBs: Dioxins (I-TEQ), PCBs

. Cyanide: Cyanide, free

. Chlorinated Pesticides: alpha-BHC, beta-BHC & gamma-BHC, delta-
BHC, p,p’-DDE, p,p’-DDD, p,p’-DDT.

. Total Organic Carbon (TOC)

« Grain Size / Moisture Content. Grain Size (% <63um) and Moisture
Content (%)

3.3 HOKLAS Accredited Laboratory

A testing laboratory “ALS Technichem (HK) Pty Ltd”, accredited under Hong
Kong Laboratory Accreditation Scheme (HOKLAS) was appointed to
conduct chemical testing for the soil and groundwater samples. All
laboratory testing methods were accredited by the HOKLAS or one of its
Mutual Recognition Arrangement Partners, except the testing of metal
“Chromium [lI". However, the laboratory is accredited for the testing of “Total
Chromium” and “Hexavalent Chromium” (Chromium V), and the difference
of these 2 testing results is reported as the concentration of Chromium Il1.

3.4 Strata Logging

Strata logging for boreholes was undertaken during the course of drilling and
sampling by qualified geologists. The logs included the general stratigraphic
descriptions, depth of soil sampling, and sample notation etc.

The strata logs indicated that the site was mainly covered by “Fill” material
with “Swamp Deposit” underneath. The strata logs of boreholes are given in
Appendix A.

Of the 35 environmental investigation drillholes, a total of 10 drillholes A-S01,
A-S07, A-S11, A-S16, A-S19, A-S21, A-S23, A-S24, A-SG05 and A-SG09
were further drilled down after completion of first 5m environmental drilling
and soil & groundwater sampling in order to collect geotechnical information
(i.e. geotechnical investigation) for assessing the geotechnical character of
Area A, and water was used as “flushing medium” during the geotechnical
investigation. As such, the “flushing medium” in the drillhole records of these
10 drillholes was recorded as “Air / Water”. The “Remarks” of these 10
drillhole records have also stated that “Flushing medium for first 5m is air”.
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4 Assessment Criteria

The assessment criteria for the proposed testing parameters are described
below:

. SVOCs, Metals, Dioxins / PCBs, Cyanide

The chemicals of concern (COCs) listed in EPD’s Guidance Manual for Use
of Risk-Based Remediation Goals (RBRGs) for Contaminated Land
Management were referred to when proposing the analytical parameters of
SVOCs, Metals, Dioxins / PCBs, and Cyanide. The RBRGs for soil and soil
saturation limits and RBRGs for groundwater and groundwater solubility
limits are given in Appendix B.

The RBRGs have developed four different post-restoration land uses,
namely “Urban Residential’, “Rural Residential’, “Industrial” and “Public
Parks”, to reflect the actual settings which people could be exposed to
contaminated soil or groundwater. Definition of post-restoration land uses
are given in EPD’s Guidance Note for Contaminated Land Assessment and
Remediation and RBRGs Guidance Manual.

The planning study for the future land uses of Area A is still ongoing. At this
stage, only a Preliminary Outline Development Plan (PODP) is available and
the future land uses still could not be confirmed yet. For the sake of the
present assessment (i.e. interpretation of the soil and groundwater testing
results), the most stringent set of “Rural Residential” RBRG has been
adopted for the interpretation of the soil and groundwater testing results.

« Chlorinated Pesticides

The testing results provided in the Shenzhen River Regulation Project Final
EIA Study Report indicated that the total concentration of alpha-BHC, beta-
BHC, gamma-BHC and delta-BHC, and the total concentration of DDE, DDD
and DDT in Shenzhen River sediment were at detectable levels. Hence,
testing of these 7 Chlorinated Pesticide parameters is proposed in order to
determine the level of pesticide / insecticide residuals left in the filled mud of
Area A. The “Intervention Value” for soil remediation published in the
Netherlands Government Gazette of the 24™ February 2000 was referred to
establishing the assessment criteria for soil contamination. The assessment
criteria of BHCs (i.e. equivalent to HCHs), DDE, DDD and DDT are
summarized in Table 4.2. The relevant summary tables of the Intervention
Value downloaded from the website of Ministry of Housing, Spatial Planning
and Environment, Netherland is given in Appendix C.

Table 4.2 Assessment criteria extracted from Intervention Value for sqi[ remediation

Contaminant - Soil Sediment (mglkg dry weight)
DDT/DDD / DDE (total) t 4
BHC combined @ 2

Note: (1) DDT/DDD/DDE is the fotal of DDT, DDD, DDE
(2) BHC combined is the total of alpha, beta, gamma and delta BHC.

It should be noted that Netherlands is using groundwater for potable
purpose, and its stringent “Intervention Value” of groundwater is considered
inappropriate in Hong Kong. Therefore, the laboratory’s “Reporting Limits”
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are adopted as preliminary screening goals for assessing the groundwater
quality. In case elevated level of pesticide is detected (i.e. higher than the
reporting limits), a site-specific screening levels would be developed to deal

with that particular contaminant(s).

« TOC, Grain Size, and Moisture Content

Testing of TOC, Grain Size and Moisture Content is mainly for information
gathering.

GAENVIPROJECT\209840-03\REPORTSICAPVAREA A Page 14 Ove Arup & Pariners Hong Kong Ltd
July 2010

CAR_1_CWLODP_PRAFT CAR_AREA A_REV1_3.DOC



Planning Department and Agreement No. CE53/2008(CE)
Civil Engineering and Development Department Planning and Engineering Study on
Development of Lok Ma Chau Loop — Investigation

Contamination Assessment Report and Remediation Action Plan for Area A

5 Interpretation of Laboratory Testing Results

51 Soil Contamination

A total of 105 soil samples were collected from 35 boreholes (i.e. 3 soil
samples per borehole) from 25 November 2009 to 23 December 2009. All
available laboratory testing results of the soil samples have been reviewed.

The testing results indicated that nearly all the soil samples were below the
value of RBRG for Rural Residential (i.e. the stringent set of RBRGs for
SVOCs, Metals, Dioxins / PCBs, Cyanide) and Intervention Value (i.e. for
Chlorinated Pesticides), except 6 soil samples collected from 5 boreholes. In
these 6 samples, the concentration of only the metal “Arsenic (As)”
marginally exceeded the RBRGs of Rural Residential and Urban Residential
land uses. The laboratory testing results exceeding the RBRGs are given in
Table 5.1 and those for all soil samples are detailed in Appendix D. The
laboratory testing reports are given in Appendix H. The locations of the 5
concerned boreholes are shown in Figure 5.1.

Table 5.1 Summary of soil samples exceeding RBRGs

Borehole | Depth of Soil Contaminant | Concentration RBRGs of Arsenic
No. Sampling (mbgl) _(mglkg dry soil) (mglkg dry soil)

3.0-345 Arsenic 22.2
A-S01

45-495 Arsenic 24.0 Rural Residential RBRG : 21.8
A-S03 30=345 Arsenic 26.8 Urban Residential RBRG : 22.1

i RG:735
A-S20 3.0-345 Arsenic 23.0 PUbIE Pk 3
Industrial RBRG : 196

A-S24 3.0-345 Arsenic 27.7
A-SG10 45-495 Arsenic 27.3

5.1.1 Additional Soil Sampling and Testing

In order to further ascertain the extent of contamination at these 5 locations,
3 additional boreholes near each of the 5 contaminated boreholes were
drillled (i.e. total 15 additional boreholes were drilled) from 26 January 2010
to 1 February 2010 for additional soil sampling and testing. The locations of
the additional boreholes were chosen roughly mid-way between the
contaminated boreholes and their respective adjacent boreholes, as shown
in Figure 5.2 and depicted in Figures 5.2.1 to 5.2.5.

The same soil sampling strategy was adopted, in which three U-100
undisturbed soil samples were collected from each additional borehole at the
depths of 1.5m (1.5-1.95mbgl), 3.0m (3.0-3.45mbgl) and 4.5m (4.5-
4.95mbgl). The soil samples collected from the additional boreholes were
tested for metals in order to further define the extent of arsenic
contamination. The laboratory testing results of the additional soil samples
show compliance with the RBRG for Rural Residential (i.e. the stringent set
of RBRGs). The testing results of the additional soil samples are detailed in
Appendix E, and the laboratory testing reports are given in Appendix I.
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The estimation of the quantity of contaminated soils is given in Section 6. It
is Government policy that soils containing contaminants in exceedance of
the RBRGs should be remediated. Details of the soil remediation method
and the disposal criteria of the contaminated soils are described in Section
7.

5.2 Groundwater Contamination

Groundwater samples were taken from 10 boreholes as shown in Figure
3.1. The testing results indicated that none of the groundwater samples
exceeded the RBRG levels for Rural Residential land use (i.e. the stringent
set of RBRGs). Chlorinated Pesticides were not detected in the groundwater
samples. The analytical results of all groundwater samples are presented in
Appendix F. The laboratory testing reports are given in Appendix H.

5.3 Elutriate Test

The objective of Elutriate Test is to assess any potential release of
contaminants from the filled mud during excavation, if required, in Area A.

Elutriate test was conducted for the deepest soil samples (i.e. 4.5mbgl)
collected from 10 boreholes of groundwater sampling as shown in Figure
3.1. The testing results indicated that the potential of contaminants releasing
from the filled mud during excavation was insignificant as only non-detected
levels of contaminants were recorded in all 10 soil samples. The analytical
results of all elutriate soil samples are presented in Appendix G. The
laboratory testing reports are given in Appendix H.
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6 Possible Soil Contamination Extent

6.1 Estimation of Possible Soil Contamination Extent

The possible extent of contamination was estimated based on the results
from the S| works. The estimation made the best use of available information
to delineate the possible vertical and horizontal extents of soil contamination
present at the site and would be used for preliminarily appraising any soil
remediation needed in connection with the development of the Loop.
Nevertheless, the deduced volume based on the possible vertical and
horizontal extents should only be seen as a first estimation to indicate a
conservative order of quantity for reference. The actual extent of
contamination requiring remediation would be subject to confirmation by
further environmental investigation boreholes before the commencement of
remediation works on site.

6.1.1 Estimation of the Horizontal Extent of Contamination
With reference to Figures 5.2.1 to 5.2.5, the areas of horizontal
contamination extent is estimated by the curvilinear area formed by taking
the contaminated borehole at the centre and the boundary joining the
adjacent additional boreholes (i.e. which reveal no contamination), or along
site boundary (i.e. Shenzhen meander). A software called “MicroStation” (i.e.
common graphical software similar to “AutoCad”) was used to draw the
curvilinear plan area in which the horizontal extent of contamination lies. The
areas so automatically computed by the software present a first estimation
on the conservative side. It should be noted that the plan areas in which the
horizontal contamination extents lie are subject to further investigation before
commencing remediation works on site.

It should be noted that the 5 contaminated boreholes only marginally
exceeded the RBRG (i.e. testing results of arsenic 22.2-27.7mg/L against
the respective Rural Residential RBRG 21.8mg/L), and this estimation is
considered conservative. As the estimated quantity of contaminated soil is
highly sensitive to how the plan area (in which the actual horizontal extent of
contamination lies) is estimated in the preceding paragraph, the Project
Proponent should conduct further investigation to confirm the actual
horizontal extent of contamination prior to the commencement of remediation
works on site in order to avoid over-remediation (Refer to Section 6.2.2 for
details).

6.1.2 Estimation of Vertical Extent of Contamination

For such sample with contaminated laboratory testing results, the full depth
of soil sampling is taken as contaminated. Besides, a depth of 0.5m above
and below that sampling depth respectively will be taken as contaminated as
a conservative estimate. For example, for the sampling depth of 3.0-
3.5mgbl with contaminated laboratory testing finding, the vertical extent of
contamination will be estimated from 2.5mgbl (i.e. 3mbgl - 0.5m) to 4mbgl|
(i.e. 3.5mbgl + 0.5m), and the vertical extent of contamination is therefore
estimated as 1.5m.
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6.1.3 Conservative Estimation of Contaminated Soil Quantity
Based on the above conservative approach, an estimate of the quantity
order of contaminated soil is summarized in Tables 6.1. The extents of 5
estimated plan areas in which the contaminated zones lie are depicted in
Figure 6.1 and Figures 6.1.1 to 6.1.5. It should be noted that this first
estimation of a conservative order of contaminated soil quantity is subject to
variation after the completion of further investigation to confirm the horizontal
extent of contamination before commencing the remediation works on site.
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Table 6.1 Estimation of the order of quantity of contaminated soil by conservative approach

Cominaod | | DEGRON | cuimed | Pannin | St
Bpreho!e_ | Additional Borehole to the .Vertllcal Exteptof whlt_:_h Quantity of
{Contaminated | Borehole ID Additlonal | Contam_i_natmn ant_ar_mnate_d_ CLotanloatod
AN B'oreho!e'(m)' (m) flee I.{:.?s e Materials (m?)
A-S01a 90
A-S01 A-S01b 69 3.0 (2.5m-5.5m) 18,519 55,557
A-S01e 87
A-S03a 91
A-S03 A-S03b 54 1.5 (2.5m-4.0m) 12,684 19,026
A-S03¢ 102
A-S20a 96
A-520 A-S20b 112 1.5 (2.5m-4.0m) 26,131 39,197
A-S20c 82
A-S24a 63
A-S24 A-S24b 92 1.5 (2.5m-4.0m) 14,361 21,542
A-S24c 68
A-SG10a 62
A-SG10 A-SG10b 86 1.5 (4.0m-5.5m) 12,749 19,124
A-SG10c 67
Total @ 84,444 154,446

Note (1) The “Estimated Plan Area in which the Horizontal Contaminated Area (m2) Lies” was computed by
a software call "MicroStation”. (i.e. common graphical software similar to "AutoCad”)

(2) The data presented based on the conservative approach are subject to variation after the
completion of further investigation to confirm the actual horizontal extent of contamination (Refer
to Sections 6.1.1, 6.1.3 and 6.2.2 for details).

6.2 Remediation Strategy

6.2.1 Proposed Remediation

The planning study for the future land uses of Area A is ongoing. However,
based on the most updated planning information (i.e. the Preliminary Outline
Development Plan, PODP), the 5 contaminated zones are either within the
land uses of “Public Park” or “Industrial” under RBRGs as summarized in
Table 6.2 though such planned land uses may still need to be confirmed
after the present assessment.

Table 6.2 Possible future land uses of the contaminated zones

Contaminated | e et ~ Corresponding Exceed the
Zone Fronesed Fuliro Eand Lses RBRGs Corresponding RBRGs
i e Public Transport Interchange o [ndustrial
i e Commercial Building e Public Park L2
A-S03 o Sewage Treatment Works e Industrial No
A-S20 e Flood Retention Ponds e Public Park No
o Reedbed Compensation Area e Public Park
G:\ENVIPROJECT\209840-03\REPORTS\CAP\AREA A Page 19 Ove Arup & Partners Hong Kong Ltd

CAR_1_0\LOOP_DRAFT CAR_AREA A_REV1_3.00C July 2010



Planning Department and Agreement No, CE53/2008(CE)
Civil Engineering and Development Department Planning and Engineering Study on
Development of Lok Ma Chau Loop — Investigation

Contamination Assessment Report and Remediation Action Plan for Area A

A-524 + District Cooling System o Industrial No
» Flood Refention Ponds ¢ Public Park
A-SG10 s Reedbed Compensation Area e Public Park No

Although the testing results do not exceed the corresponding RBRGs based
on the proposed land uses in the current PODP, excavation is not
unexpected at the 5 contaminated zones for the proposed future land uses
during the construction stage. The chance of construction workers and other
site staff having contact with the contaminated soil cannot be ruled out. In
view of the safety concerns about human contact with the contaminated soil,
it is recommended to remediate all the contaminated soil within the
confirmed horizontal extent as determined in Section 6.2.2 below. The
proposed remediation allows higher flexibility in proposed land uses as an
added advantage.

Details of the soil remediation method of the contaminated soils are
described in Section 7. As the remediated soil would be fully reused within
Area A and off-site disposal or reuse of the remediated soil is not allowed
(i.e. refer to Section 7 for details), the full scale remediation would not
increase the disposal loading of the landfill sites or other disposal sites.

6.2.2 Further Investigation in Horizontal Extent of

Contamination
As mentioned in Section 6.1.1, the deduced quantity of contaminated soil
highly depends on how the horizontal contamination extent is assumed with
limited test results. Therefore, the Project Proponent should conduct further
investigation to confirm the horizontal extent of contamination prior to the
commencement of remediation work so as to minimize the over-remediation
of uncontaminated soil.

The further investigation should include the drilling of new boreholes at such
locations between the contaminated boreholes and their respective adjacent
additional uncontaminated boreholes within the possible plan area
conservatively identified in Section 6.1.1 so as to confirm the horizontal
extent of contamination. Soil samples should be collected in the new
boreholes at the respective depths of contamination detected in the 5
contaminated boreholes, and tested for Arsenic. The further investigation
should be conducted strictly in compliance with the technical procedures in
the approved Contamination Assessment Plan (CAP for Area A) such as dry
drilling of boreholes, decontamination requirements, soil sampling
procedures and the analytical methodologies etc.

The quantity of contaminated soil should be comprehensively updated based
on the further investigation results which should be submitted to EPD for
approval/agreement prior to the commencement of remediation work.
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7 Remediation Action Plan

71 Objective

This section presents possible remediation proposals and recommends
appropriate remediation actions for the contaminated areas found.

The objectives of the Remediation Action Plan (RAP) are as follows:
e To propose remediation method(s) for the soil contamination;

¢ To propose a mean to confirm completed excavation of contaminated
soil; and

e To provide guidelines regarding the handling and/or disposal of
contaminated soil.

7.2 Potential Remediation Methods

7.2.1 Selection Criteria
Soil remediation options applicable to the contaminated areas in Area A
were addressed based on the followings:

- Technical and cost effectiveness;

. Technology development status;

» Environmental benefits and disbenefits;
« Commercial availability;

. Experience; and

- Expertise requirement.

7.2.2 Available Soil Remediation Methods

A number of soil remediation technologies considered suitable for the nature
of contaminant (i.e. metal “arsenic”) found in Area A are selected for detailed
examination. The applicability and limitations of the candidate treatment
technologies are detail in Table 7.1.

In assisting the formulation of appropriate remedial measures, the following
factors suggested in the Guidance Notes for Investigation and Remediation
of Contaminated Sites of Petrol Filling Stations, Boatyards, and Car
Repair/Dismantling Workshops issued by EPD would also be taken into
consideration when evaluating different available remediation methods:

. Degree and extent of the contamination;
. Anticipated future use of the site;

. Nature of the contaminants;

« Soil characteristics; and

« Time available for remediation.
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7.3 Nature of Arsenic

Arsenic is a naturally occurring element that is widely distributed in the
Earth’s crust. Arsenic is classified chemically as a metalloid, having both
properties of a metal and a nonmetal; however, it is frequently referred to as
a metal. Elemental arsenic (sometimes referred to as metallic arsenic) is a
steel grey solid material. However, arsenic is usually found in the
environment combined with other elements such as oxygen, chlorine, and
sulfur. Arsenic combined with these elements is called inorganic arsenic.
Arsenic combined with carbon and hydrogen is referred to as organic
arsenic.

Most inorganic and organic arsenic compounds are white or colorless
powders that do not evaporate. They have no smell, and most have no
special taste. Many arsenic compounds sorb strongly to soils and are
therefore transported only over short distance in groundwater and surface
water.

In the past, inorganic arsenic compounds were predominantly used as
pesticides. Nevertheless, Inorganic arsenic compounds can no longer be
used in agriculture. Organic arsenic compounds are still used as pesticides.
Some organic arsenic compounds are also used as additives in animal feed.
Small quantities of elemental arsenic are added to other metals to form
metal mixtures or alloys with improved properties. The greatest use of
arsenic in alloys is in lead-acid batteries for automobiles. Another important
use of arsenic compounds is in semiconductors and light-emitting diodes.

Arsenic was also widely used as a preservative for wood to make it resistant
to rotting and decay. The preservative is copper chromated arsenate (CCA)
and the treated wood is referred to as “pressure-treated.” Nevertheless, this
preservative had been phased out in many developed countries, such as
U.S. in year 2003.

7.4 Proposed Remediation Method

Considering the cost effectiveness and applicability of different remediation
methods listed in Table 7.1, ‘“Excavation” followed by
“Solidification/Stabilization” are regarded as the most practical and cost-
effective method to remediate the arsenic contaminated soil.

7.4.1 Solidification/Stabilization

Solidification/Stabilization (S/S) is an immobilisation technique applicable to
the treatment of soil contaminated with inorganic contaminants such as
metals. By mixing contaminated soil with binders such as Portland cement
or lime, the metal contaminants in soil become physically bound within a
stable mass. The solid monolithic block is extremely resistant to the leaching
of inorganic contaminants. Additives such as phosphate or sulfur reagents
could also be added not only to reduce the setting or curing time and
leachability of contaminants, but also to assist in chemically binding the
contaminants in a matrix that typically shows unconfined compressive
strengths similar to a soil-cement mix.

Beside several local successful case studies as listed in Table 7.1, other
overseas case studies, as stipulated in “Solidification/Stabilization Use at
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Superfund Sites” published by U.S. Environmental Protection Agency’s
Technology Innovation Office under EPA Contract Number 68-W-99-003
(http://www.clu-in.org/s.focus/c/pub/i/611/), also reveals that inorganic
contaminants in USEPA superfund remedial sites could be successfully
treated by S/S method.

Another technical document “Arsenic Treatment Technologies for Soil,
Waste, and Water’ published by U.S. Environmental Protection Agency’s
Technology Innovation Office under EPA Contract Numbers 68-W-99-003
and 68-W-02-034"
(http.//www.clu-in.org/download/remed/542r02004/arsenic_report.pdf)  also
indicates that S/S method has been widely applied for treating the arsenic-
contaminated soil and was the most common remediation method for
arsenic—contaminated soil.

The recommended remediation method as discussed above is summarized
in Table 7.2. The design and operation of the recommended remediation
method is presented in the outline process in the following sections.

Table 7.2 Recommended remediation method for arsenic-contaminated soil

Soil Contaminant Remediation Method Justification

« Well developed technology with operation
experience in Hong Kong

« Higher certainty of success
Excavation followed by

Arsenic i - » Simple operation without necessity of further
Solidification/Stabilization. "

» Cost effective
» Treated soil is acceptable to be reused as backfill

7.5 Outline Process and Operation of Remediation

7.5.1 Excavation

Detailed design drawings for planned excavations in the indicated areas
should be prepared by the Remediation Contractor. Factors such as
excavation areas and depths, engineering properties and stability of the soils
should be considered for safe working conditions. The excavations should
be designed in accordance with the geotechnical properties of the soils and
appropriate safety factors as determined by the Engineer. The excavated
areas should be set out by an appropriate qualified and licensed land
surveyor. Proposed contaminated zones requiring excavation are shown in
Figures 6.1.1 to 6.1.5 respectively. It should be noted that the horizontal
extent of contaminated zones within the estimated plan areas is subject to
further investigation as detailed in Sections 6.1.1 and 6.2.2.

The excavation sequence would be as follows:

. At each location as set out by the surveyor, the clean top soil above the
identified contamination depth would be excavated and transferred to a
designated area for stockpiling.

. After the clean top soil is removed, the contaminated soil at the identified
contamination depth would be excavated and transferred to a designated
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area for treatment. The contaminated soil should be on heavy-duty
impermeable sheeting within the soil treatment area.

. Both the stockpiles of clean top soil and contaminated soil should be fully
covered by impermeable sheeting to prevent dust emission and runoff.

» Any free product (if encountered) during excavation should be recovered
and drummed properly and collected by licensed chemical waste
collector for proper handling and treatment.

« Closure Assessment (i.e. refer to Section 8,5.2) should be undertaken to
confirm the closure/completion for the excavation work.

. Backfill the excavation with suitable imported or reworked site materials.

7.5.2 Closure Assessment
The objective of closure assessment is to determine if all contaminated soil
has been excavated before backfilling takes place.

Following excavation and prior to the backfilling, confirmatory sampling and
analysis should be carried out at the limits/sidewalls and base of the
excavations to confirm that all the contaminated soil has been excavated.

As the contaminated areas are relatively large (i.e. over 1,000m? in size),
confirmation samples should be collected from sidewalls of the excavation
with a lateral spacing of not more than 15m. The depth of sidewall samples
should be at the depth where the contamination was identified. Confirmation
samples from the bottom of excavation areas should be collected on grid
spacér;g not larger than 15m x 15m (i.e. one sampie per approximately every
225me).

The collected confirmation soil samples should be analysed for the defined
contaminant (arsenic). If the analytical results exceed the Rural Residential
RBRG, additional soil samples should be excavated in 0.5m increments
vertically and 7.5m in horizontal increments depending on whether the
exceeding confirmation sample is collected from a sidewall or excavation
base. Additional samples should be collected and analysed until all
confirmation samples are below the Rural Residential RBRG. If the analytical
results are below the Rural Residential RBRG, removal of contaminated soil
should be considered complete and the open excavations then backfilled
with suitable imported or reworked site materials.

All construction activities should be carried out by persons appropriately
trained in health and safety and appropriated personal protective equipment
should be used by the person engaged in decontamination activities. The
following guidelines of health and safety should be strictly followed by all site
personal working on the contaminated areas at all times:

. Temporary fencing or warning ribbons should be provided to the
boundary of excavation, slope crest and temporarily stockpiled areas.
Where necessary, the exposed areas should be temporarily covered with
impermeable sheeting during heavy rainstorm.

- Workers are required to wear appropriate protective clothing and safety
equipment.
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. Smoking, eating and drinking are strictly prohibited.

. Relevant occupational heaith and safety regulations and guidelines
during excavation should be observed.

The excavation and confirmatory sampling works should be supervised by a
qualified Land Contamination Specialist. Subsequent construction activities
could only be carried out after closure assessment or remediation at the
subject site is completed as agreed by the Land Contamination Specialist.

7.5.3 Solidification/Stabilization (S/S)

A treatment area should be confined for carrying out the S/S mixing and
temporary soil stockpile. Prior to solidification, the contaminated soils should
be screened to segregate soil from debris, rock fragments and other
materials and to break soil clumps into sizes allow effective mixing solidifying
agents.

During the S/S process, Ordinary Portland Cement (OPC) (or other
equivalent), water and/or other additive(s) (such as fly ash, lime and soluble
silicates etc) should be added to the contaminated soils to form a solid
matrix. Uniform mixing of contaminated soils, cement, water and other
additives(s) should be undertaken within a pugmill, lorry mixer or equivalent
at the designated treatment area to minimise the potential leaching during
solidification process. Detail S/S method statements, include but not limit to
the proposed solidify agents and additives, mixing ratio, mixing equipment,
and mixing trial test proposal etc should be prepared by the Remediation
Contractor and verified and approved by the Land Contamination Specialist
prior to the commencement of S/S treatment.

The total volume of the concrete blocks could be increased by up to 10%
from the original soil volume. The solidified blocks should be of suitable size
to allow easy handling and transporting, and large blocks should be broken
up into smaller size for transportation.

The soil mixture in the concrete blocks would be solidified within about 1
week. After setting, the samples of the blocks should be collected for testing
to confirm if the contaminated materials meet the:

(i Toxicity Characteristic Leaching Procedure (TCLP) Test; and
(i) Unconfined Compressive Strength (UCS) Test.
which indicate the achievement of the stabilization targets.

7.5.4 Toxicity Characteristic Leaching Procedure (TCLP)

Test
The sampling frequency for the TCLP test should be 1 TCLP sample per
100m® of broken up hardened mixture after S/S treatment. Each TCLP
sample should be a composite sample collected at 5 locations throughout
the 100m® broken up hardened mixture. Same volume of sample should be
collected at each of the 5 locations in order to facilitate unbiased sample
compositing.

Any hardened samples to be submitied to laboratory for TCLP analysis
should be broken up to small pieces with maximum diameter of 10cm. The
sample preparation method of USEPA Method 1311 will be followed for the
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TCLP analysis. It is specified in USEPA Method 1311 that the maximum
grain size of samples to be analysed is 1cm. As such, the samples should be
further broken up in the laboratory prior to TCLP analysis.

TCLP tests should be conducted in accordance with USEPA Method 1311
and USEPA Method 6020 for metal arsenic. The EPD’'s TCLP limits as
specified in EPD’s Guidance Notes for Investigation and Remediation of
Contaminated Sites of Pefrol Filling Stations, Boatyards, and Car
Repairing/Dismantling Workshops are standard leachability test standards.
However, this set of standards is only applicable to disposal to landfill. For
on-site reuse, these standards are not applicable.

“Universal Treatment Standards” (UTS) could be used for interpretation of
the TCLP testing results in this Study. The UTS were derived from the
performance of the Best Demonstrated Available Technologies (BDAT) for
treating most prohibited hazardous wastes and were adopted in pervious
local land contamination studies e.g. decontamination works at the Cheoy
Lee Shipyard at Penny’s Bay and reclamation works at North Tsing Yi
Shipyard site. The UTS for the metal arsenic is given in Table 7.3.

Table 7.3 Universal Treatment Standards {UTS} for metal arsenic

Arsenic 5 mg/L as TCLP

Note: {1) Reference to Universal Treatment Standards (UTS) of U.S. Resource Conservation and Recovery
Act (RCRA) in Title 40 of the Codes of Federal Regulations (CFR) Parts 268.

Any pile of broken up solidified mixture that does not meet the UTS of

arsenic should be crushed and re-treated by S/S. The re-treated pile should

be tested again for TCLP to confirm if it could be reused on site.

7.5.5 Unconfined Compressive Strength (UCS)

The treated material should be allowed to set to achieve the Unconfined
Compressive Strength (UCS) of not less than 1mPa with reference to the
USEPA guideline (1986) — Handbook of Stabilization / Solidification of
Hazardous Wastes, EPA/540/2-86-00. The test procedure of UCS test
should be based on BS 1377 - Methods of test for soils for civil engineering
purposes.

7.5.6 Handling of Treated Material

Upon completion of the leachability testing and meeting the UTS and the
UCS requirements, the solidified materials should be fully reused on site as
backfilling or stockpiled for future reuse. As the maximum grain size of filling
material is 250mm (i.e. according to the general practice), the solidified soil
should be broken down to below this size before being used as filling
materials. The solidified material for reuse as filling materials should be put
below at least 1m of clean fill layer. Off-site disposal or reuse of the solidified
material is not allowed.
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7.6 Mitigation Measures and Safety Measures

7.6.1 Environmental Mitigation Measure

In order to minimise the potentially environmental impacts arising from the
handling of contaminated materials, the following environmental mitigation
measures are recommended during the course of the site remediation:

Excavation and Transportation

Excavation profiles must be properly designed and executed with
attention to the relevant requirements for environment, health and safety;

In case the soil to be excavated is situated beneath the groundwater
table, it may be necessary to lower the groundwater table by installing
well points or similar means;

Excavation should be carried out during dry season as far as possible to
minimise contaminated runoff from contaminated soils;

Stockpiling site(s) should be lined with impermeable sheeting and
bunded. Stockpiles should be properly covered by impermeable sheeting
to reduce dust emission during dry season or contaminated run-off during
rainy season. Watering should be avoided on stockpiles of contaminated
soil to minimise contaminated runoff;

Supply of suitable clean backfill material after excavation, if require;

Vehicles containing any excavated materials should be suitably covered
to limit potential dust emissions or contaminated run-off, and truck bodies
and tailgates should be sealed to prevent any discharge during transport
or during wet season;

Speed control for the trucks carrying contaminated materials should be
enforced; and

Vehicle wheel washing facilities at the site’'s exit points should be
established and used.

Solidification / Stabilization

The loading, unloading, handling, transfer or storage of cement should be
carried out in an enclosed system;

Mixing process and other associated material handling activities should
be properly scheduled to minimise potential noise impact and dust
emission;

The mixing facilities should be sited as far apart as practicable from the
nearby noise sensitive receivers;

Mixing of contaminated soil and cement / water / other additive(s) should
be undertaken at a solidification plant to minimise the potential for
leaching;

Runoff from the solidification / stabilization area should be prevented by
constructing a concrete bund along the perimeter of the solidification /
stabilization area;
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. If stockpile of treated soil is required, the stockpiling site(s) should be
lined with impermeable sheeting and bunded. Stockpiles should be
properly covered by impermeable sheeting to reduce dust emission
during dry season or site run-off during rainy season; and

. If necessary, there should be clear and separated areas for stockpiling of
untreated and treated materials.

7.6.2 Safety Measures

In order to minimize the potential adverse effects on health and safety of
construction workers during the course of site remediation, the Occupation
Safety and Health Ordinance (OSHO) (Charter 509) and its subsidiary
Regulations should be followed by all site personnel working on the site at all
times. In addition, basic health and safety measures should be implemented,
including but not limited to the followings:

. Set up a list of safety measures for site workers;
. Provide written information and training on safety for site workers;

. Keep a log-book and plan showing the contaminated zones and clean
Zones;

« Maintain a hygienic working environment;
- Avoid dust generation;
. Provide face and respiratory protection gear to site workers if necessary;

. Provide personal protective clothing (e.g. chemical resistant jackboot,
liquid tight gloves) to site workers if necessary;

. Provide first aid training and materials to site worker;

« Bulk earth moving equipment should be utilized as much as possible to
minimize workers’ handling and contact of the contaminated materials;
and

« Eating, drinking and smoking should not be allowed in contaminated
areas to avoid inadvertent ingestion of contaminant.

7.7 Remediation Report

Remediation Report (RR) for identified contaminated zones upon completion
of remediation should be prepared by the Land Contamination Specialist to
report the remediation process and demonstrate that contaminated soil are
all removed, properly handled, decontaminated and reinstated. All relevant
information, including details of closure assessment and photographical
records, should be included in the RR. The RR should be submitted to EPD
for record and agreement prior to the commencement of any construction
works.
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8 Conclusion and Recommendation

Site investigation works involving sampling and testing of soil and
groundwater were conducted from 25 November 2009 to 1 February 2010
with reference to the CAP for Area A that EPD indicated no further comment
in October 2009. This CAR/RAP presents the findings together with
necessary remediation actions.

A total of 105 soil samples were collected from 35 boreholes (i.e. 3 soil
samples per borehole) from 25 November 2009 to 23 December 2009. 6 soil
samples collected from 5 boreholes, in which the concentration of the metal
“Arsenic (As)” marginally exceeded the Rural Residential RBRG.

3 additional boreholes near each of the 5 contaminated boreholes were
drillled (i.e. total 15 additional boreholes were drilled) from 26 January 2010
to 1 February 2010 for additional soil sampling and testing. The soil samples
collected from the additional boreholes were tested for metals in order to
define the extent of arsenic contamination. The testing results of the
additional soil samples showed compliance with the RBRG for Rural
Residential (i.e. the stringent set of RBRGs). Based on the entire plan are in
which the horizontal extent of contamination lies, the quantity of arsenic-
contaminated soil was estimated to be approximately 154,446m°
representing only a conservative order of quantity for reference at this stage.
It should be noted that further investigation to ascertain the horizontal extent
of contamination should be conducted prior to the commencement of
remediation work in order to minimize over-remediation of uncontaminated
soil.

10 groundwater samples were collected and tested. The testing results
indicated that none of the groundwater samples exceeded the RBRGs levels
for Rural Residential land use. Chlorinated Pesticides were not detected in
the groundwater samples. Remediation of groundwater is not required.

Elutriate test was conducted for the deepest soil samples (i.e. 4.5mbgl)
collected from 10 boreholes of groundwater sampling The testing results
indicated that the potential of contaminants releasing from the filled mud
during excavation was insignificant as only non-detected levels of
contaminants were recorded in all 10 soil samples.

After review of various remediation methods, “Solidification/Stabilization”
(S/S) treatment method was proposed for the remediation of arsenic-
contaminated soil. Toxicity Characteristic Leaching Procedure (TCLP) test
should be undertaken after S/S in order to ensure that the contaminant will
not leach to the environment. Unconfined Compressive Strength (UCS) test
should be conducted, and not less than 1mPa should be met prior to the
backfilling or stockpiled for future reuse within the study area. Off-site
disposal or reuse of the solidified material is not allowed.

For complete removal of contaminated soil, a closure assessment in the
form of confirmatory test should be conducted after excavation to confirm
complete clean-up of the contaminated zones/concerned areas. A
Remediation Report (RR) should be submitted to EPD for agreement upon
completion of all remediation works.
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Appropriate environmental mitigation measures have been proposed to
minimize the potential environmental impacts of the remediation activities.

Health and safety measures should be followed to minimize safety hazard
posed to site workers.
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Appendices




Appendix A

Strata Log Records of
Boreholes



. TYSAN HOLE No. A-S01
TV, ouvaroninaes PDRILLHOLE RECORD
FEBETIBLERAT SHEET 1 of 3
PROJECT Planning and Engineering Study on Bevelopment of Lok Ma Chau Laop Ground Investigation Works for Area A
METHQOD RC CO-ORDINATES JOB No, J0911826 (TFL)
E 826,297.03
MACHINE / No, LY38/DR08 DATE from 14.12.09 to 19.12.09
N 842,935.13
FLUSHING MEDIUM  AIR /WATER ORIENTATION Verfical GROUND LEVEL +5.83 mP.D.
Waler -8 —
- ] E?vil 0% Bae o |8 @ O Qé
o m [+] Q o P
28 [ 221 shin |y L5 % _g% G i3 555 » 2 85| = 2|l Description
= ol siarl |15 JE9=9 o |~ B 0 E s@id~| &
SE|8E[mvEgseRy Y iEeiE 8 | § |Bs|3e| 8|k
-_ S -1
141208 PW - Loose, brown and grey, silty fine to coarse SAND with
- - some gravel sized rock and brick fragments. {FILL)
- {E. o g.';g r
i «|n oos :_
- 106 C
- - e 145|433 F 150
- 150 - Loose, yellowish brown, fine to coarse SAND. (FILL)
o 100 210s 1 e
- — 2 185 r
n 2000 -
- - 300l 2282 - am
= y - T I 1 SHiff, yellowish brown to yellowish grey, sandy CLAY /
— 100 35bis 3 L | i E A SILT. (SWAMP DEPOSIT)
r — 4 g-;g - = I =
: ) E
- Dry E .l. T .[ |
- 18: E\u E | 1 |-
|- 14.12.09 : | +133 - 450 L |-
ErRT Dry 25 C b T Siift, dark grey, CLAY / SILT. (SWAMP DEPOSIT)
- at 100 1245 5 r I i l 3
- 800 | s 408 r kX E -
: = F
: — W F
i 100 7 S
I
E; — ¢ 88 077 Eissa 113
al- g5 2:% - Rt Medium dense, dark yellowish brown, fine to coarse
ar N an D ° C SAND. {(ALLUVIUM)
S o F
& :
=l — 750 .
] o
£r . C
Sk -
GE 2,70m C
&F 180 -
Bl 1542.09 : — u 830 o
S 181208 320m| — HH o
Z o at 100 45bis % 2 I ]
o 0800 200 no 200 397 eqn ! i
s RN 030 L T | T Sof, fight white, GLAY 7 SILT. (ALLUVIUM)
2r e e s F 1
&k 15 950 - A I o
i C 855 o 7y
ZL 417 _F1p00 | | l
?, ®  Smal Disturbed Sample 4 Water Sample DRILLER LOGEING GECLOGIST GEQTECHNICAL ENGINEER
£l ] Large Disturoed Sample T waterLevel P.T.Farg $.0.CHAN EDWARD CHENG
i I SPTLinerSampis | Standar: Penetration Test | GEOTECHNIGAL FIELD TEGHNICIAN DATE DATE
S| F ursUndistbedsample | Pemmoabliiy Test BWlkewny 271209 28.12.09
wlB 1100 Undisturbed Sample 1 impression Packer Test R'IEIW\RKS o \50
= . . . fon pi I D,00m-1.50m,
% Mazier Sample t Standpipe/Piezomeler Tip ; Xaﬁ;ﬁ:&m:ﬁﬁmab‘iﬁ?mst wn:s csnr?ud out at 7.50m-8,00m depth,
=[] Piston Sample ~ In-situ Vane Shear Test 3. Flushing medium for first 5m Is alr.
o X Point Load Test

Fre-061125



® TYSAN

FOUNDATION LIMITED

FRARETIHARAR

DRILLHOLE RECORD

HOLE No. A-S01

SHEET 2 of 3

PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A

METHOD RC

MACHINE / No. LY38/DR08

CO-ORDINATES

E 826,297.03
N 842,935.13

JOB No. J0911S26 (TFL)

DATE from 14.12.08 to 19.12.09

2005.G0T 21.4.10

DRILLHOLE LOG J0911526(TFL) LOK MA CHAU LOOP.GPJ_TYSAN_2503

FLUSHING MEDIUM  AIR/WATER ORIENTATION GROUND LEVEL +5.83 mP.D.
Water| =
@ @ level | & 9:’; 33; o B “ o %
Hiem o -
28|22 o ._,§§§§ =Y 2 8=l g o Description
S5 |8%|wwBEE828 o RECE £ £ | 82| 8¢ B
GE |08 end EHreliie| ¥ [l # 3 il Ak b
2.90m F As Sheet10f 3,
E at -
- 16.12.0 18:00 | 1660 o
L 17.12.09 340m ry g E Medium dense, light yellowish brown, fine to coarse
s at % E SAND with some subrounded grave! sized quartz
- 08:00 © ~ fragments. (ALLUVIUM)
2 100 / C
- 1 4 7 1180 X
- 1,2,2.3,4 H - Medium dense, Tight yellowish brown, very siity fine
~ Hes D 1 C SAND. (ALLUVILW
- 10 1210 -
[~ 1215 =
- — ? 1260 .
o 100 = E
- — 4 o 1350 -
- 44,613, B - Very dense, yellowish brown, fine to coarse SAND
" o D 2 - with much rounded gravel and cobble sized quartz
u 0.50m = 40 - fragments. (ALLUVIURE
[ al »
- 17.12. 18:00 o
612 33om| | 1400 E
r at r
:— 08:00 0 :—
C — 1560 E
- — 1570 E
- 16.20 100 eobis % = .
N P 1 = 1610 1620
- HW 24,0712, 1620 - Dense, yeillowish brown, very silty fine to medium
- kg D 7 630 u SAND. {ALLUVIUM)
F 2,20m » 1650 L
o al 1065 o
- 18.12.09) 1800 ] 1700 1
- 18.12.09 50 - ’ - Extrermnely weak, pinkish brown spotted green,
» [ completely decornposed coarse grained GRANITE.
- — » g:gg I {Slity fine fo coarse SAND}
- 18.08 - }
— HW 18.08 1600 = i)
" : " [+ -I: Moderately strong to sirong, brownish pink spotted
o o 4 green, moderately fo stighlly decomposed coarse
- o L grained GRANITE. Joints are closely 1o medium
[ - _+ +' spaced, rough planar, very narmow to narrow, iron
u 100)100) 73} T2int u 4+ stained, calcite infilled, dipping at 20°-30°, 40°-50° and
- 586 - -+ F0°-75".
» C +
- - F, T
C o + 1
- 1856 - -++»
- 100(100} 52 T2104 » LT
o | - + p
o  Small Disturbed Sample 4 Water Sample DRILLER - LOGGING GEQLOGIST GEOTECHNICAL ENGINEER
|  Large Disturbod Sample T Waler Level PT.Fong §.0. CHAN EDWARD CHENG
[l SPT Liner Sample | standard Penetration Test | GECTECHNICAL FIELD TEGENIGIAN DATE DATE
B u76 Undistubed Sample T Pemeatisty Test KW.lewng 27.12.09 28.12.09
E U100 Undisturbed Sample I tmpression Packer Test REMARKS
Mazier Sample & StandpipafPieromeler Tip
D Pislon Sample  In.situ Vana Shear Test
> Point Load Tesl

F76-061125




‘ TYS AN HOLE No. A-S01
L, rovosnovimrn | DRILLHOLE RECORD
FRABETEARAN SHEET 3 of 3
PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 826,297.03
. 12,0 12
MACHINE / No. LY38/DR08 N 842,035.13 DATE from 14,12.09 to 19.12.09
FLUSHING MEDIUM  AIR/WATER ORIENTATION Vertical GROUND LEVEL +5.83 mP.D.
Water —
o | tevel cua2 w;& o E
2| @ | 25555 . |2 [B g |BE
28 | 22| suf [ 2>83 G |2« g @ a 8= = Bl Pescription
S8 |2g|savgdBYSS O I8EET & 5 |8%18e| 8|8
Ak |08 end EdPx|@r| & [£Eu'a Pt @ cSi0E| @&
» - _++' As SheetZof 3.
N - |+ +]
» 100{100| 52 72101 e 4T
£ 58 E IS
L S NN
- FIRY - 4
C I -+
o o |+ +]
o |——t21.58 r +
s 100} 100] 85 w210 c - _%_+_ i
~ S
- o + 7
E o P+
» 2245 o _+ +'
r 2.0 o + ]
E E __;_+_
- 100( 100} 88 Tt R R
o E |+ 4]
C 19.42.09) b s sossl 1272 12355 + .
N ’ ’ » End of drilihcle af 23.55m.
of F
<L L
&t c
RE C
Q = -
[T+] od -
8F ul
| »
[=18 -
& C
o 5
er C
el n
o o
[N [~
of r
st C
=19 o
| -
E< .
or -
ey r
=F o
x| C
S C
ST I
L o
ﬁ *  Small Dislurbed Sample A Waler Sample DRILLER LOGGING GEOLOGIST GEOTEGHNICAL ENGINEER
Sl | Lorge misturbad Sampla T Waler Level PTFeng 5.0. CHAN EDWARD CHENG
5 [] sPFLner Sample | standard Panatration Test | SEOTEGHNICAL FIELD TECHNIGIAN DATE DATE
g E U76 Undislurbed Sample I Permeability Test KW.lewg 27.12.00 28.12.09
wis U100 Undisturbed Sample T Impression Packer Test REMARKS
% Mazior Sample # StandpipelPiezometer Tip
;' B Piston Samgle ~ Inesilu Vane Shaar Test
e X Point Load Tast

F76-061125




DRILLHOLE LOG J0311S26(TFL) LOK MA CHAU LOQP.GPJ TYSAN_25032005.GDT 21.4.10

. TYSAN HOLE No. A-SMa
FOUNDATION LIMEITED DRILLHOLE RECORD
[ ]
. ERBETRARAT SHEET Tof
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHCOD RC CO-ORDINATES JOB No. JO911826 (TFL)
£ 826,220.14
MACHINE f No. LY38/DRO2 DATE from 30.01.10 to 30.01.10
N 842,880.13
FLUSHING MEDIUM AR ORIENTATION Vertical GROUND LEVEL +7.00 mP.D.
Water P
wflevel | 3 m?’e m-ag E
212l m| 5558 .|e § 2 | RE -

o8 |28 g | HSSBY 4 (5,08 @ 2 821s | B le Description

Ea|sg s8E328 5 |3E~E & £ 52IR_[ & |3

S0 |8 5saimgEolas S (g8 @ T B3 af| 2|8

04 OB end [Sofrr(en) o [iEu'O [ (7] i (ol 9 |o
2001700 PW I Loose, light brown, fine to medium SAND with
- E ceeasional angular to subangular fine {o medivm
- « 5 A DAS| 485D I | gravel sized rock fragments. (FILL}
- o5 - Firmm, brown locally recdish brown and moflled orange,
o § - slightly fine sandy SILT with occasional angular to
= vie — subangular fine fo medium gravel sized rock and brick
» ’ - fragments, (FILL)
C ] |+ 4 ¢ ‘:gg "
E 100 27 tis = . E
C — 25, 185 r
- 2.00] -
- L 300 -
I 100 14 bis % 2 C
N — 4 345 a4
N .50 b
- | asol2250 [ 450
o 4.50m ” - Soft, brownish grey, fine sandy SILT. (FILL)
r 500 | al 100 20tls 5 -
-30.01.10] Pw | 18:00 - s agsl 4200 I £00
o 500 I End of driflhole at 5.00m.

e  Small Disturbed Sample A Water Sample DRILLER LOGGING GEOLCGIST GEOTECHNICAL ENGINEER
5 l 1.arge Dislurbed Sample T \Water Level P.8. Tam S.0. CHAN EDWARD CHENG

| pTLiner Sample | Standard Penstrtion Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE

E U768 Undisturbed Sample I Permeability Test KW.leung e 09.02.10 10.02.10

E  u100 Undisturned Sample T ®npression Packer Test REMARKS

Mazier Samplo ;5 st speiPiczometer Tip 1, Inspection plt excavated from 0.00m-1.50m,

|:| Pislon Sample ~ In-silu Vane Shear Test

X Point Load Test

F76-061126




. TYSAN ) HOLE No. A-S01b
LJ, sovwsmovmae | DRILLHOLE RECORD
ﬁﬁﬁﬁ%lﬁﬁﬁi‘\—ﬁ] SHEET 1 of 1
PROJECT Planning and Engineering Study on Development of Lak Ma Chau Laop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0S811526 (TFL)
F 826,276.09 ATE from 30.01.10 to 30.01.10
. - D rom .01, 0 .01,
MACHINE / No, XY2B/CCL-3 N 842,860.07
FILUSHING MEDIUM AR ORIENTATION Vertical GROUND LEVEL +5.87 mP.D.
Water | e~
- @ Il(a\ﬂ)ﬂ “._’}‘ Eag o 13 @ -] %
& |lo2| M| 5898Y ;)2 i3 5 |EE z Descripti

_E_’ia';, -%ﬁ sstgfé k2 Tgﬁﬁé 5 ‘ggtﬁ # g %E ﬁ% 5 % escription

S& |88 e ESCHAE| ¢ LB = 3 3| SE| 8|5
:30.01.1_0| PW R Firm, brown, slightly sandy SILT with rootlets. (FILL)
- s oeslasar Fos
N {e 050 I Firm, reddish brown locafly mollled while and brown,
- % C slightly sandy SILT. (FILL)
- « |2 085 -
L. 1.00: -
E ] S Y 1.45] E
- — 150 -
o 100 1G bls ] o
- — 0=, 185 -
[ 200 -
:— | 300 :—-
o 100 11tig % 3 o
- — s 245 C
- 350 -
c L ol [ 450 _
- 4.42m - Loose, grey fo dark grey, slighlly silty fine to coarse
C 500 | at 100 b 5 C SAND. (SWAMP DEPOSIT)
300110 Pw { 16:00 — A 495 4087

Iiilllll]jllIIll|ll|||llllilnlillIllI\iiIlIIiill

llllilllllllllllli]lllllilllI‘Ililllllillllillill

End of drllhole al 5.00m.

CRILLHOLE LOG J0911828(TFL) LOK MA CHAL LOOP.GPJ TYSAN 285032005.GDT 21.4.10

¢ SmakDistuibed Sample A Water Sample

|  Large Disturbed Sampls * Waler Level

[l sPTLinersample | Standard Penatraticn Tesl
§ umUndistubedSample  { Permeabiity Test
B U100 Undisturbed Sample 1 impression Packer Test
Mazior Sampla t StandeiporPiezomater Tip
[ Piston Sample  inesituViane Shear Tast

X Point Load Test

DRILLER

C.L. Chung

GEOTECHNICAL FIELD TECHNICIAN
K.W. Leung

LOGGING GEQLOGIST GEOTECHNICAL ENGINEER
S.0.CHAN EDWARD CHENG

DATE DATE

09.62.10 10.62.10

REMARKS
4. Inspection plt excavated from 0.06m-1.50m.

F76-061125




DRILLHOLE LOG J0914S26(TFL) LOK MA CHAU EQOP.GPJ TYSAN _25032005.G0T 21.410

TYSAN HOLE No. AShc
FOUNDATION LIMITED DRILLHOLE RECORD
.| |
FRANETEARAT SHEET 1 of 1
PROJECT Planning and Engineering Study on Development of Lak Ma Ghau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0811826 (TFL)
E 826,377.15
MACHINE / No. XY2B/CCL~1 DATE from 30.01.10 to 30.01.10
N 842,900.03
FLUSHING MEDIUM  AIR ORIENTATION Vertical GROUND LEVEL +577 mP.D.
Vyater g o~
o | gl deed L 2

3 E?‘-ﬁ, émi 3”1%%5% SiZ2.Fs = %‘ g‘% = 2 e Description

=8 |Bojsavfs BERSS O I180 B E |85/ 5=l 9|8

A& |08 end BXCx|Rn] o o Eu'n = & cS I 0E] 8 (&
-30.6L1G PW C Loose, light brown, fine fo mediurn SAND. (FILL)
E | A o045} 527 F gsn
- 3 050 - Firm, reddish brown, stightiy sandy CLAY / SILT wilh
o E o occasional angular to subangular fine gravel sized
- o '1}'33 o rock fragments. (FILL)
- | l.{c 145 E
- — 150, C
o 100 19 bl — 1 -
- — Tz 185 L
- 2.00] -
a — w
N 100 - % 3 E
- | 4 345 N
L. 350 L
- 466 - 1502127 F as0 vieis _
- Ol [ s % . y Iy gcér; gg% CLAY T ST with rooflets. (SWAMP
- 800 al s L L
300110, PW | 1600 | b ags| 077 500 [ | i
- 500 - End of driliole at 5.60m.

&  Small Distrbed Sample 4 Water Sample DRILLER LOGGING GECLOGIST GEQTECHNCAL ENGINEER

| Large Disturbed Semple ¥ Water Level THWog S.0. CHAN EDWARD CHENG

] SPT Lier Sampio | Stendard Ponetration Test | SECTECHNICAL FIELD TECHNICIAN DATE DATE

B uisUndistwbedSample | Permeabifly Test EW.leng 09,021 10.02.10

E U100 Unoisturbed Sample T impression Packer Test REMARKS

Mazier Sample ﬁ Standpipe/Piezometer Tip 1. Inspedion pit excavated jrom 0.00m-1.50m.

D Piston Sample ~ [n-situ Vana Shear Test

X Paoint Load Tes!

F76-061125




° TYS AN HOLE No. A-502
rommparoniasp | DRILLHOLE RECORD
-} o
ﬁ%fﬂlglﬂﬁfﬁﬁﬂ SHEET 1 of 1
PROJECT Planning and Engineering Study en Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911526 (TFL)
E 826,457.16
MACHINE f No. LY38/DR0S9 DATE from 17.12.09 to 18.12.09
N 842,866.08 18
FLUSHING MEBIUM  AIR ORIENTATION Vertical GROUND LEVEL +6,22 mP.D.
Water e —
0 ﬁ lfw;! < EB?:‘ Qi o |8 n kel EJE“
L o -
_E’g 22| shit ‘a>§§§§ a gégg P *é. §; £ Ele Description
Eg1en|satFHESISE O a2 3 5 33| 8| 2|8
O@ [Ov| end [Fof-xme o L Su'ny =4 [7/] [l = P B I I G
720 PW = Loose, yellowish brown to light yellowish brown, fine io
» o coarse SAND. {FILL)
- o | A 045 -
C E 030 c
:_ v [ 8 085 :_.
- 1.00 -
E 47.42.09 I ol ¢ 145 5
181208 — 150, -
I 100 S3bis s "
r F— 4, 108 il
C 260 C
o - snalt322 F 300
- ’ E Loose, yellowish grey to grey, silty fine to medium
- 100 4B bis 3 C SAND. (SWAMP DEPOSIT)
L — 4 345 :
- a5 -
;.. — 450 +1.12 L 4.50
o 3.75m - Soft, grey o dark grey. CLAY / SILT. (SWAMP
r 500 | at 100 10 bis 5 C DEPOSIT)
- 18.12.08] PW | 18:00 L o 495] +1.22 | 500
- 7 500 - End of drillkole at 5.00m.
of. -
<[ F
& r
i ) L
agR [+
aE -
wr -
g C
=|n C
&L o
o -
=z I
<L - I
[]19 =
fat L
zE -
Gl o
o -
(<] -
of C
o »
= -
=k O
o .
g »
4 o e
Qar (-
— -
iy g C
EF r
ﬁ & Small Disturbed Sample 4 Waler Sample DRILLER LOGGING GEDLOGIST GEOTECHNICAL ENGINEER
5| | Lerge Distubed Sample ¥ Water Level P.8. Tam 5.0 CHAN EDWARD CHENG
5 [] SPTLier Samplo | Standard Ponetration Test | GEOTECHNIGAL FIRLD TECHNICIAN DATE DATE
g g U76 Undisturbed Sample I Permeability Test Kw. leung . ... 27.12.03 281209
wiH 00 Undisturbed Semple | Impression Packer Test | REMARKS
2|7 Masier sampie & StandaipelPlozomeler Tip | 3 oo donth
2] Piston Sample ~ In-situ Vane Shear Test
o X Point Load Test

F76-061125




. TYS AN HOLE No. A-803
L), rouwsrovimar DRILLHOLE RECORD
EEBETEARAT SHEET 1oof
PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Laop Ground Investigation Works for Area A
METHCD RC CO-ORDINATES JOB No. JO911826 (TFL)
E 826,627.15
INE / No. LY3 5 TE fi 21.12. 23.12.08
MACH B/DRO N 842,800.15 DATE from 2.09 to 2
FLUSHING MEDIUM AlR ORIENTATION Vertical GROUND LEVEL +3.98 mP.D.
Water o Py
o | gl getled] H 3 5%
LI Q. 5 o (@ -
E’g %’:%i égﬁsggggé g-;:,'gms 8 [ %% 5 2le Description
= s & = L S -
SE |8 zgessd| 2 |f7y & 3 |&5|8E| 215
211208 PW - Loose, brown and grey, very silty fine 1o coarse SAND.
N » (FILL)
I «|la D45 b
- r 0,50 -
3 Ll ool E
o 100 I
:21.12.09! || lelc 145 E
[~ 22.12.09) — 150 o
- 100 9bis = o
- | — L i
- 2.00/ -
- - 200} 0.8 - 300
- ) - 1 51 ¥irm, grey to dark gy, CLAY / SILT. (SWAMP
- 100 Dbz 3 - [=]- DEPOSIT)
- — 4 345 - - ] 2
2 e c e
i - i
- AT
E22.1:'_ 50 : |_ T .]_ I
5312 4,03m | - N =] -
- 500 at 100 14 bis 5 - 2 | -
Fosqzoo PW [18:00) || e 4gs 102 Fsoo -1
- 500 - Eng of drillhole at 5.00m.
of -
i 5 -
& - C
5F s
ar o
u = -
= -
o
3F r
&ar o
s -
o o u
= -
al C
o[ -
of C
9 - »
o] I -
4™ -
o4l -
[+ -
r >
b o -
SE n
o L
lf [ L
§ e  Smel Distubed Sample 4 Water Samplo DRILLER LOGGING GEOLOGIST GEOTECHNIGAL ENGINEER
g | Lorge Disturbed Sample T \Water Level F.K, Yiu $.0. CHAN EDWARD CHENG
= B SPT Liner Sample l Standard Penelration Test GEOTECHNICAL RELD TECHNICIAN DATE DATE
818 e Undsiurbeasampie ], Penmeabilly Test KW.lewng .. 20.01.10 210110
w E U100 Undisturbed Sample T impression Packer Test REMAR!(S
% Mazier Samplo El StandpipetPiszomaler Tip 1. Inspection pit excavated from 0.00m-1.50m.
c_"EI U Piston Sample ™ lorsile Vans Shear Test
a X Point Load Tes!

F76-061125




X Point Load Test

. TYSAN HOLE No. A-S03a
L), rovosmonmarss | DRILLHOLE RECORD
ZFEREIRERAY SHEET of 1
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES 1 JOB No. Jog11826 (TFL)
E 826,526.03
\ DA om 30.01.10 to 30.01.10
MACHINE / No, LY38/DR08 N 842,839.00 TE from
FLUSHING MEDIUM  AIR ORIENTATION Vertical GROUND LEVEL +8.70 mP.D.
Water —
o g level Eg EE;I o |5 o o naé
of 22 m 1 g8 gg 2 alide o 2 -l s 2| Description
£2 |85 |=v3g8888 d sy 8 5 |83|3z| 8|8
o | Oo|end |&aFawny] o iKSwn — [+ i B I = T I B I
[30.01.10) PW L Soft, brown and grey, slightly claysy SILT with
L C occasional fine gravel sized rock fragements and
- o | & 04s{_2520 I 0.50 - rootlets. (FILL)
o 0 n Loose, brownish grey, slightly silty fine fo medium
- E SAND. (FILL}
e . B 0,85 .
-~ 106G e
- S e 145|_+az0 F 150
- = ° im | H ' I Soit to firm, grey locally motiied brown, CLAY / SIET.
- 100 Bl — 1 - i~ {SWAMP DEPQOSIT)
F I wed 3 155 T ~ | o
I 200 - Ik
: Ik
N C l T ; ¥
» n — I 2
- - [+14
- ] 300 I f ! T ]
N 100 10k g 3 o I ] -
- ] - B :':
3 = [
: w| = o F I
E 500 a?f 100 185t g 5 o I ? I k
F30.0100 PW (1800 L] o 235l #070 FSgo [T iT
- 5—%%{ F End of drllhole at 5.00m.
of -
<k o
A C
=k -
(=] -
1% o
Tr]) of -
BF C.
KL -
1 o
orf -
=T r
<L -
w- -
fa -
2E 3
sk C
b
[=in N
S I C
2 -
oo il r
g »
il L
=r o
T -
SF o
:E“‘Z o
&l s gmall Disturbed Sample & Water Sample DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
[
|| Lamge Distubed Sample T Water Level PT.Fong 8.0. CHAN EDWARD CHENG
S [| SPTLinor Sampls | standard Panetration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
g E U76 Undisturbed Sample I Permeabifily Test Kw.tenng 09.02.10 100210
wlE U100 Undisturbed Sample 1 Impression Packer Test REMARKS
% Mazier Sample 6 Standpipe/Plazometer Tip 1. inspection plt excavated from 0.C0m-1.50m.
2l[] Piston Sample ~ n-shu Vene Shear Test
[n]

F76-061125




DRILLHOLE LGG J0511526(TEL) LOK MA CHAU LOOP.GPJ TYSAN_25032005.G0T 21.4.10

. TYSAN HOLE No. A-803h
FOUNDATION LIMITED DRILLHOLE RECORD
. | |
f‘éﬁiﬂ%lgﬁﬁ{}ﬁ} SHEET 1 of 1
PROJECT  Pianning and Engineering Study on Development of .ok Ma Chau Loop Ground Investigation Warks for Area A
METHOD RC CO-ORDINATES JOB No. J0911526 (TFL)
E 828,609.08
MACHINE / No. XYZ2B/CCL-1 E from 29.01.10 28.01.1C
: N 842,749.10 PAT 50110 to 29
FLUSHING MEDIUM  AIR ORIENTATION Verticat GROUND LEVEL +6.09 mP.D.
Waler =
» o level 9_,3; @i o |2 “ - %

op |22 éﬂ;t R CHEE N o £ 8= ¢ Ble Description

£EH 5 B 2lH 8 ol 2|8 5 M= n £ 3% = 5 5

T0 |85 st FESEce S |80 8 @ q 8| sl 9@

S |08 end Fallxiiar] o |EEwal = ] c8 1 0E|[ 816
-29.01.18 PW a Loose, kight brown locally motiled brown, fine to
o L medium SAND. (FILL)
N oA Gds o
N 3 .50 -
E.. ,a B 0.951 + - 1.00
- 100 - Scft to firm, grey locally dask grey, SILT / CLAY.
L - (SWAMP DEPOSIT)
Ir - ] ¢ 145 C
s — 150 -
- 10D Gt = 1 o
- — D~ ;185 -
[~ 260 C
- - a.00 =~
o 100 16 bix % 3 o
C ——] 4 345 i
o 250 o
u A7am| [ .50 C
n 500 al 100 14 bls 5 -
F2a0i.40 PW | 16:00 L A .mj +1.09_C 500
- 500 - End of drillhcle at 5.00m.

e  Smal Disturbed Sample & Waler Sample DRILLER LOGGING GECLOGIST GEOTECHNICAL ENGINEER

| Lerge Disturbed Sampie * Water Level THWang = 5.0. CHAN EDWARD CHENG
[| SPTLnerSample | Standard Penstration Test GEOTECHNICAL FIELD TECHNICIAN DATE DATE

B ureunditubedSample  § Permeabilty Test KW.lewng 09.02.10 10.02.10

E 1100 Undisturbed Sample T Impression Packer Test REMARKS

Mazier Sample & Standpipe/Plezometer Tig 1. Inspeclion pit axcavaled from 0.00m-1.80m.

I:l Piston Sample ~ In-situ Vane Shear Tesl

X Point Load Test

F76-061125




0 TYSAN HOLE No. A-S03c
= o FOUNDATION LIMETED DR‘LLHOLE RECORD
ERMEIRARAT SHEET 1ot
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground [nvestigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911526 (TFL)
E 825,683.06
MACHINE / No. XY ~ DATE from 29.01.10 to 29.01.10
0. XY2B/CCLA N 842,715.06
FLUSHING MEDIUM  AIR ORIENTATION Vertical GROUND LEVEL +527 mP.D.
Water| —
a ] level gﬂ Qa;i . = QE_
po |22 S({i?;t 98 g §%’ GlExg u %. g 1= g o Description
E0 5 R|sa|SRESR S g B 7 = I - ]
8|88y iEgegsd S |8es & g |88\ 8E| 8|5
[ 29.01.10] PW - Laose, light brown and brawn, slightly silty fine o
[ N coarse SAND with occasional angular {o subangular
- el A gﬁ r fine to coarse gravel sized rock fragments. (FILL)
i,, ‘[E. ) 0.95 :__,
. 1.00! -
E — Lot o 1.4% E
- — 150 o
- 100 10 bz i1 -
- — 0=, 1ms| 4327 200
- 208 o T | T Very soft, grey, CLAY / SILT. (SWAMP DEPOSIT)
: S Ak
F E
= — w1
- 100 23bs % i C I - ] k
e — 4 345 C ~ ] -
- 3% - [ ] |
" 4gom| [ 450 - i 1 |
o s00 (| @ 100 1o & - - | =
C o010 P |1800| || s _ag5) +027 £ 500 1] 713
- Sﬂ E End of drillhole at 5.00m.
of -
< o
& C
o la
[=] 9 -
ol r
L'+ od -
S r
s -
[=1 o -
b -
= -
=< I
E C
P -
ol C
el -
of L
af o
E4H o
b il .
S C
o C
=k C
¥ -
St o
it :
§ ®  Small Disturbed Sample 4 Water Sample DRILLER LOGGING GEOLOGIST GEQTECHNICAL, ENGINEER
2| | Lerge Disturbed Sample ¥ Water Levet TH. Wong S.0.CHAN EDWARD GHENG
g I] SPT Liner Sampla I Standard Penetration Test | GEOTECHNICAL FIELD TECHNIGIAN DATE DATE
8|8 u7s Undistubed Sample T Pemeasilty Test KW.lewng. e — 09,0210 10.02.10
WE U100 Undistuibed Sample 1 impression Packer Test REMARKS
% Mazier Sanpla E! StandpipelPlzzameter Tip 1. Inspeclion pil excavated from 0.00m-1.50m.
Z[[] piston Sample ™ In-situ Vane Shear Test
a X Point Load Test

F76-061125




® TYSAN HOLE No. A-S04
- = FOUNDATION LIMITED DRELLHOLE RECORD
FRALEIRARAR SHEET 1 of 4
PROJECT Planning and Engineering Study on Development of L.ok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 826,089.12 1
MACHINE / No. 1.Y38/DR06 DATE from 14.12.08 to 15.12.09
N 842,857.26
FLUSHING MEDIUM  AIR ORIENTATION Vertical GROUND LEVEL +6.06 mP.D.
Water —
@ g lavel Ea‘i Eg . " _U EPE_
28 |22 é?;)ﬂ  HB8Y8Y 515 2 £ 8=1 - R Description
S 108|280 828 G (R80T 8 £ 221 % S |2
] s [Eel- =
SE 188 end FECEBE & [KETS it & cB318E| 915
149208 PW o L.oose, brown, silty fine to coarse SAND with some
- [ gravel sized rock and brick fragments. (FILL)
C «|a D45 I
- E 050 C
- .| e ossl 508 F 100
- 1.00 = Fiem, yellowish brown motiled grey, sandy SILT. (FILL)
- 14.12.00 || s e 145 -
|- 15.12.08 ] 150 C
- 100 25bis L -
I ] =, 185 -
- 200 »
2 - acolt306 [ 300
- : a T ‘ I Fiem, grey to dark grey, sandy CLAY / SILT. (SWAMP
o 100 12bia 3 - | M l DEPOSIT)
o — 5 345 C o l -
g =
- !
o azim| [ 450 C [+ ]
- so00 | =t 100 TMbis 5 o = | =
151200 pwW [ 1800 — o 4n5] +106 500 1] <]
- 5.60 - End of drillhcle at $.00m.
of .
fut iz
ar »
[y -
Q- »
ar C
E o C
3k r
Ak -
i :
[ % -
v -
G -
=% -
oF r
op [
ol »
=1 5 =
Lh. -
B C
] m e
3 c
¥ N
] u
e :
§ o Small Dislurbed Sampla A Waler Sample CRILLER LOGGING GECLOGIST GEOTECHNICAL ENGINEER
g ! Large Cisturbed Sample T Waler Level KM Lee 5.0. CHAN EDWARD CHENG
s 1 SPT Liner Sampre ] Standard Panelration Test | GEOTECHNIGAL FIELD TECHNIGIAN DATE DATE
S| umBUnsiubsdSample | Pemoability Test KW LU 12 {81209
| uit0UndistubedSample | \mpression Packer Test | REMARKS
% Mazior Sample {5 StandpipalPiezomeler Tip 1. Inspection pit excavated from 0.00m-1.50m.
Z[J piston sampie ™ 1n-situ Vane Shear Test
e X Paint Load Test

F76-061125




‘ TYS AN HOLE No. A-S505
LI rovosmonms | DRILLHOLE RECORD
RABETEARAR SHEET 1 of 1
PROQJECT Planning and Engingering Study on Development of Lok Ma Chau Leop Ground Invesfigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911526 (TFL)
E 826,256.07
MACHINE / No. LY38/DR0&
N 842,804.20 DATE from 16.12.08 to 17.12.09
FLUSHING MEDIUM AR ORIENTATION Vertical GROUND LEVEL +5.40 mP.D,
Walter —
o | 2|level| HoTod . O )
=28 iow] M goggl |2 |8 8 aE o -
s S’ 5 Shit I HEgza 3 %é SE g £ 2T 8. g § Description
S& |C8end EHCHAE & (2L S = a £33 8E S|
[ 161209 PW - Loose, brown mottied grey and black, silty fine to
o - coarse SAND with some gravel sized rock fragments.
- oA 045 N {FILL)
. 3 050 F
- 16,1208 % p 085 -
17,92, 100 -
E .| P e fC 145, E
F —] 1.50 »
N 100 14his — 1 C
. — D, 1ss r
» 200 =
2 — wlE
I 100 1abis g 3 :
" — i 345 -
- as0 -
- || 090 450
C 4.55m s - LT Firm, grey to dark grey, CLAY / SILT. (SWAMP
- s00 | a 100 TUs s - [~]4 DEPOSIT)
171200 PW | 168:00 _— o 495l +040 F 500 ||
- 5.00 o End of drillhote al 5.00m.
of -
=r o
G I
=1 o
af [
Br C
s -
2r C
5 .
g -
FE u
ok [~
Q - -
o -
o -
St o
=5F »
1l C
o[ »
<h -
=k o
b4 L
Sk -
ot i
E -
Sl e Smali Disturbed Sample & Water Sample DRILLER LOGGING GEQLOGIST GEOTECHNICAL ENGINEER
3| ] torge bistued sSampte T Waler Level KM.Lee $.0.CHAN EDWARD CHENG
i B SPT Liner Sample E Siandsrd Penelration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
SlE  UreUndisturbed Sample T Pemeabisty Test KW.lewng 27.12.09 28.12.00
wWiE U100 Undislurbed Sampls T impression Packer Test REMARKS
% Mazier Sample & StandpipelPiezomeler Tip 1. Inspaclion pit excavated froms 0.00m-1.50m,
é D Pisten Sample ~ In-silu Vane Shear Test
e X Point Load Test

F76-081125




TYSAN

FOUNDATION LIMITED

REBEIBRERAT

DRILLHOLE RECORD

HOLE No. A-S06

SHEET 1 of 1

PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A

X Point Load Tesl

METHOD RC CO-ORDINATES JOB No. J0u11526 (IFL)
E 826,592.03
MAGCHINE / No. LY38/DR0OS DATE from 22.12.09 fo 23.12.09
N 842,698.26
FLUSHING MEDIUM AR ORIENTATION Veriical GROUND LEVEL +5.15 mP.D.
Water N —
o | Bl eh"slea‘ o |5 s |3t
by m Q Q = Y
o8 |22 gpin |, BOE|CE 6 [Fure  w z 8= g 2 | g Description
S8 |a8lsav /32882 S|RECE 3 E |38l plE
SE 108 end Eelrjor & [LExo| £ & 31 0E| 8 |G
|-22.12.08] PW - o3s, Loose, yellowish brown, fine to coarse SAND with
» o some gravel sized quartz fragments. (FILL)
I~ . 045 C
I E * oko C
C . - e
— Pt I 4%%
: E B
:_?Zni?% - lafec 145 r :::::
23124 — 1,50 - b
- 100 2t — C XX
o — o LS
E — ==, 1 C >
I 200 [~ KR
- C Y,
o L SRS
N L S
- C aled
- 2 RS
. . 1002215 F a0p BSK0
- ) - :-.1-- Dense, vellowish grey to grey, silty fine to medium
- 100 50 bis 3 N X SAND. (SWAMP DEPOSIT)
C — 345 i
c * A C
C 343m| [ ] 450 »
- 500} at 100 69 bis ] C
Fosd208 PW [ 1800 | | o do5 45 I 500
- 5.00 L End cf drillhole at 5.00m.
of o
<L »
&E C
&k C
of r
aF -
S .
8k I
B .
z »
<k -
W -
£E X
b i
[« % o3 -
ol »
or »
or -
af -
-t : |-
2f -
E:s{ il .
QT -
<[ C
=k C
sF ot
SE C
— -
jai
[TH
EE
S o Small Disiwbed Sample A Waler Samplo DRILLER LOGGING GECLOGIST GEOTECHMICAL ENGINEER
5l | Lage Disturbed Sample T Waler Lovel P.S. Tam 5.0, CHAN EDWARD CHENG
=4 [l SPTUiersample { Slanderd Penetration Test | GEOTECHNICAL FIELDTECHNICIAN DATE DATE
g E U768 Undisturbed Sample I Permeabilty Test KW, Leung oo 20.01.10 21.01.10
S U100 Undsturbed Sample 1 [mpression Packer Test | REMARKS
g Mazier Sample ﬁ StandpipelPiszomeler Tip 1. Inspection pi excavated from 0.00m-1.50m.
3—5‘ (] ePiston Sample “ In-silu Vana Shear Test

F76-061125




X Point Load Tes!

5. Flushing madium for first 5m is air.

. TYSAN HOLE No. A-S07
- - FOUNDATION LIMITED DR“—LHOLE RECORD
RAPEIHABRAN SHEET 1 of 3
PROJECT Planning and Engineering Study on Development of Lok Ma Ghau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911526 (TFL)
E 826,203.10
. B/CCL-3 DATE from 11.12.09 to 17.12.09
MACHINE / No. XYZ2B/ N 842,637.20
FLUSHING MEDIUM AIR/WATER ORIENTATION Vertical GROUND LEVEL +5.14 mP.D.
Water =
o | gl He o2 | h g | %k
] wm | im g gdl .t |o a a = FENTS
2L |2&| sty §6§§ O 2xsl o g S3ls |8 |g Description
55 (88| wEdtEpy |ty B | 3 |Bs|8E| ¥ |5
g o | en v [ sS4
111205 PW - Loose, yellowish grey fo yellowish brown, fine to
o r coarse SAND. {FIL.L)
N oA 045 -
= r 0,50! -
:_ E- ] 085 :_
" 100 "
E — l e |l c 145 ;.
N F— 1350 o
o 100 40 bls —1? N
- R o 2 185 -
- 200 N
- +2.14 F 300
- | o E Very soff, yellowish brown 1o yellowish grey, CLAY.
- 100 8450 3 r (SWAMP DEPOSIT)
E — 4 345 C
- 3.50 [+
- . 450 - L Medium dense, yellowish grey 1o grey, silty fine to
n 100 5 bls 5 r % medium SAND with oyster fragments. {SWAMP
. — w485 . {07 DEPOSIT)
n ¥ 500 - =]
:11.12.% y 2] -
T 1z.42, 13m| || 550 E ]
N at - HivAe
‘o_' o 08:00 85 . E -1
< C - 3.
wfF u e
b L s 050 as [ .
8l m1.2.35, o E i Stiff, grey 1o dark grey, CLAY 1 SILT with oysier
BF e ([ (17 | tragments. (swAMP DEFOSIT)
S o T - _q,_
gl 7.05 =
ok E | 1 |3
= [ — 750 - 1 'F!
F3 7 S
FE 100 ZP S ke
gk 7 =] I
f % AL
%3 ] as0 ¥ e e F [ =14
= : {1,1,0.4,0, 870 » e
2F v D I u [}
| 5.00 - .
or 2.40m % s C |
£k al ) o { - [
¥ 1242, 808 C TR
Sz 320m| [ | 7 a0 - lﬁl’l
SE at 85 C D
,@- 08:00 /, 488 1000 Jl
H|e  smanDistubed sample 4 Waler Sample DRILLER LOGEING GEOLOGIST GECTECHNICAL ENGINEER
5| | Large Disturbed Sample * Waler Level Gl Chung 5.0.CHAN EDWARD GHENG
=1 [] SPT Liner Sampia | Standard Penetration Test | GEOFECHNICAL FIELD TEGHNICIAN DAT1E 2.;1:52 w
8|8 U UndsubadSample | Pecmeatilty Test KW.lewp 211289 421
WE  Ut00 Undisturbed Sample T tmpression Packer Test 1R$MA§KS . e oo D004 50
P . . 101 & .| ~So0m.
% Mazier Sample ¢ StandppaiPlezomater Tip | 5. r?:ﬁ)iﬁg hoad p?r?naevx?biliiy ‘t;g:s viero canded out at 7.10m-8.50m, 13.50m-15.00m and 16.50m-18.00m depih.
g [] eistonsample “ In-siluVane Shear Test | 3 ﬁm’;:r?aﬁfgm“ﬁiﬁggfggéﬂ ;;p.";}?m doplh.
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TYSAN

FOUNDATION LIMITED

FARETIEERAT

DRILLHOLE RECORD

HOLE No. A-807

SHEET 2 of

PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A

DRILLHOLE LOG J0911S26(TFL) LOK MA CHAU LOOP.GPJ TYSAN_25032005.GDT 21.4.10

METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 826,203.10
MACHINE / No. XY2B/CCL-3 DATE from 11.12.08 to 17.12.09
N 842,637.20
FLUSHING MEDIUM  AIR/WATER ORIENTATION  Veriical GROUND LEVEL +5.14 mP.D.
VWater, —
@ | level ° a£ ‘q_}ag e QD.
Blok| M| =55gs |8 |8 4 RE e
oo | 2= cpit | 02924 |Su-e “ a o= 2 le Description
S8 IRE | |B58828 0 RE0E 3% E g%l Eel 8|k
EE IS8 ent EElalBe & ELD = o 8 AE| 2 |65
- o5 2 = - o |3 As Sheet 1 of 3.
; — w 02 5se Fios 4
- 40,11, 070 - i | ¥ Very stiff, yellowish brown motfled red, CLAY / SILT.
. v D W 5 147 (ALLUVIUM)
— 1B 1100 —
- 108 N I J_ 'l' _
- — 1155 77 . T % '|' L
:— 100 /// 0 :— l .l- l I
» 4 - | T [
E ] I L4121 ® i%_% E 'I' T ‘!' [
- o z o -4
3 e E :i:
- —— sssol-836 1380 1 n
- ) - Very dense, vellowish brown, fine fo coarse SAND
- - with some rounded grave! sized quariz fragments.
ol 50 - C (ALLUVIUM)
X — “ i .
- 00 136 bl % = o
[ b 15.00 % 1500 I
N 2.30m 1505 -
- al e [] o 1545 -
- 14.12.09 18:00 H=68 1545 o
E15.1209 4.2?m R4S 41, D » 1%:3 E
- 08:00 N=3 s 1550 F
- 15.85] I
- 16.50 -
- PW || 1136 16801
5 HW ? 1530 B : Extremely weak, pinkish brown, completely
N » g decomposed coarse grained GRANITE. (Siity fine to
3 o / ll N coarse SAND}
: — g vl F 'i
- 270m| [100 1500 ] = ol H
- al o SN
151200 16,60 | 1800 ] ] s o | 3 1300 1326 F1an |75 - _
- 16.12.08 Hw |3.60m 50 | fodazmm |, Jgeal 4345 a6 o 1 v | Weak, brownish pink, highly decomposed coarse
N oaalyu :gﬁ » -1 +- \grained GRANITE. (subangular GRAVEL sized rock
o ; N I fragments)
+ o
- - s Moderately weak to moderately strong, pinkish brown,
- 80| 8020 56 T204 n _+ _I_' il highly {o moderately decomposed coarse grained
- i o ++- GRANITE with closely spaced joints.
5 = [+
- B2 63|63 o 1485 2000 |4+ 4
e  Small Disturbed Sample 4 Waler Sample DRILLER LOGGING GECLOGIST GEOTECHNIGAL ENGINEER
| Large Disturbed Sample T waler Leval &1 Chung 5.0. CHAN EDWARD CHENG
[} SPTLinerSampe | Standard Panatration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
B UteUndisiubedSamplo | Permoabity Test L e— 211209 26.12.09
B U100 Undisturbed Sample 1 Impression Packer Test REMARKS
Mazier Sampla t StandpipalPiezometer Tip
§:| Piston Sample ~  In-situ Vane Shear Tes!
X Poinl Load Test

F76-051125




. TYSAN HOLE No. A-S67
FOUNDATION LIMITED DRILLHOLE RECORD
] =
FRMPETEERAW SHEET 3  of 3
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RO CO-ORDINATES JOB No. J0911826 (TFL)
E 826,203.10
MACHINE / No. XY2B/CCL-3 DATE from 11.12.09 to 17.1209
N 842,637.20
FLUSHING MEBIUM AIR { WATER ORIENTATION Vertical GROUND LEVEL +5.14 mP.D.
Water| ol —
g | gl eﬁe?{ o g P P -
0 0 m o . = p e
g5 %’% Shif: |8 %%Eg g %5%% n §- %3 £ ?le Description
=90 S ® 8S Ol6 i w = =] O | ©
SE | S8 end BHCTEE & “E'E“-g P & #B BEl ¢ |5
- 15,6 | 4506 Faoz0 |+ M| As Sheet2 of 3.
- B2 |63 |63 220 210 F K3 + Maderately strang to sirong, pinkish brown,
- 2047 L + 1 moderalely to siightly decomposed coarse grained
o 2.40m =20 r -4 fnl| GRANITE. Joints are closely spaced, rough planar,
A at 10071001 30 TRI01 - L+ +] narrow, iron stained, dipping at 10°-20°, 30°-40° and
—16.12. 18:00 o0 2100l <1588 21,00 [ 4" - 50°-60°,
:17.12% 4.50m ’ - [+ _;_' Strong, dark pink, slightly decomposed coarse grained
e ngéo C + GRANITE. Joints are closely lo medium spaced,
o - o - ++ roag{h planar, namow, iron stained, chlorite coated,
o - 1 di t 20°-30°, 50°-60° i ind fi
C +o0l100| 86 4.5 201 - _+ +_ ZE;& S_g 36%?“ ‘30 50 and verlical joint frem
- I S
L i + -
E —tz2.40 E r +‘+’_
» [~ %6 o _++_
E 100|100 85 wint S L
- 220 E T
- o - ++. I
- 55 o L
: C + +1
ul 100{100} 36 2101 wl R
- o Fot
- - +
- E
" - .1
—~ 2469 - B +
- s 00 C _++-
- 3gm| |100/100| 20 .0 nlm - _i_*_'
n al - e
- 17.12.09 18:00 . 2039 (2553 [, T
F == =5 E End of drillhole &t 25,551,
ek =
it L
&F -
5E o
af o
u =
(=1 -
5 i
aF C
&k u
o |-
ar -
F -
P -
aF -
ol -
=1 C
af »
oE C
=r o
== —
of "
<E .
=k L
b ol L
[=] 34 L
-l =3
E: -
Sl e small Disturbed Sample A Waler Sampla BRILLER LOGGNG GEOLOGIST GEQTECHNICAL ENGINEER
%l ] LageDisturbad Sample T Waler Level ClL.Chung 5.0. CHAN EDWARD CHENG
S|} sPT Liner Sempis | Standard Penetration Test | GEOTECHNICAL FIELD TECHNICLAN DATE DATE
% g U76 Undistutbed Sample I Permeability Test EW.ltewg 27.12.09 28.12.00
wlE U100 Undisturbed Sample T impression Packer Test REMARKS
g Mazier Sample # StandpipalPlezometer Tip
£i[] PistonSample ~ [n-situVane Shear Test
e X Point Load Test

F76-061125




TYSAN

FOUNDATION LIMITED

RAVETIBAGRAT

DRILLHOLE RECORD

HOLE Nao. A-508

SHEET 1 of 1

PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground investigation Works for Area A

X Pojrt Load Test

METHOD RC CO-ORDINATES JOB No., J0911826 (TFL)
E 826,370.15
MACHINE / No. LY38/DR06 DATE from 18.12.09 to 19.12.09
N 842,583.11
FLUSHING MEDIUM  AIR ORIENTATION Vertical GROUND LEVEL +567 mP.D.
Walter| o =
" ﬁ level | & 93; &i—: o 1B w - %
o8 22 éﬁ% ._>§§§§ Glatel o a §§ £ 2 | Description
ég’ @ A | starl | ol 238 g [ga=3 ] E 52| 8. & |%
BE |88 | E¥ed = |F8Es & § |23|8E| 9|5
= A
181208 PW E % l.oose, brown, sify fine lo medium SAND. {FILL}
- 12.12.09 . oas| 4517 050
1012 |= boow . % Firmn, browa and grey, sandy SILT, (FILL)
- r
- g. s 085 4467 © 100
- 1.00 |- % Loose, yellowish brown, fine to coarse SAND, (FILL)
- || tas|_+a17 T 150
. = ° = s e Very sUF, grey and whils, sandy CLAY 7 SILT.
- 100 2065 = - f-1- (SWAMP DEPOSIT)
- ! T - I ! <
- e C [+ 11
E_ | asolt267 ano !Tl
- i I T | T Firm, grey to dark grey. CLAY / SILT. (SWAMP
- 1060 110is 3 » I 1 | ] DEPOSIT)
F | 245 o - | -
o s o l i [ 1
- | iz F 45 | i 13
- 4.40m 4% - ity Leose, black, clayey fine lo coarse SAND with some
o . %owo . z;too 100 4 by 3 C L roots. (SWAMP DEPOSIT)
|- 19.12.09) : — s o
- = ;%Ef — F A0 End of drillhole at 5.60m,
of -
< o
& .
= N
o |-
q - -
gr :
3k o
. -
Ny -
= - :
ak u
s C
. -
ot o
M -
o L
o r
| : -
Dl -
i o
O »
<t o
=C o
e o
o o
- -
wE -
ﬁ &  Small Disturbed Sample & Waler Sampls DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
%11 Lemge Distrbed Sample ¥ Water Level KMlee 5.0 CHAN EDWARD CHENG
i [ SPTLiner Samgie | Standard Penoration Test | GEOTECHNCAL FIELD TECHNICIAN DATE DATE
=1 E U76 Undislurbed Sample I Permeabiiily Test KW.lewg .. 27.12.09 28.12.09
w U100 Urdisturbed Semple T impression Packer Test REMARKS
% Mazier Sample & StandpipelPiezometer Tip 1, Inspection pil excavaled from 0.0Cm-1.50m.
E‘ i:] Piston Sample ~  inesitu Vane Shear Test

F76-061125




‘ HOLE Ne. A-S09
_ TYSAN ol LHOLE RECORD

FHARATHEEEAT SHEET 1 of 1

PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigalion Works for Area A

METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 826,538.05
MACHINE / No. LY38/DR08 N 842 530.10 DATE from 21.12.09 to 22.12.09
FLUSHING MEDIUM AIR ORIENTATION Vertical GROUND LEVEL +4.22 mP.D.
Waler —
- Q level gae eae ” - ;‘:;_:

op | 22 é%n}z - L “,’E,%’ o) E N ] 8= ¢ 2w Description

S8 55| SEEERH O REDY 3  [35|8e| 2|}

O O8] end FEPr|br] £ [ESD & @ e316E| 215
211208 PW r Loose, yellowish brown, fine to coarse SAND. {(FILL)
E + [ a 045 E
o E 0.50] F
i « | s o065 +322 y .00
- 100 - Very soft, yellowish brewn o black, CLAY { SILT.
- o (FILL
o _— tele 145 "
5 = 150 r
o 100 12t ] 1 o
F ] T r
- 200 -
= || 100|212 -
» i N Leose, yellowish brown, fine to coarse SAND with
o 100 s 3 ” much gravel sized rock and shell fragments. (FILL)
- F— a 343 o
o a5 o

028

Fiem, yellowish brown o DIAck, GLAY 1 SILT. (SWAMP
DEPROSIT)

LRI

— £50

100 15bls s

.| ¢ 495 078
500

End of drifthole at §.00m.

IlIlliilllll!}ll'lllilllli

l'lIlllllilIlllllillllIlilllll!llllll‘lllllliillll

DRILLHOLE LOG_J0911S26(TFL) LOK MA CHAU LOOP.GPJ TYSAN_25032005.GDT 21.4.10

*  Small Disturbed Sample 2 Water Sampls DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
| large Disturbed Sampla ¥ Water Level KMlee . 5.0. CHAN EDWARD CHENG
f] &PYLiner Sample | Standard Penetration Test | GECTECHNICAL FIELD TECHNICIAN DATE DATE
U7 Undistwbed Sample | Pemeabilly Test KW.leuwng 20.61.10 21.01.10
5 U100 Undisturbed Sample T Impression Packer Test REMARKS
Maxzier Sample & Standppe/Piszometer Tip ;: Emﬁg%gﬁﬁ:ﬂ;ﬂ?ﬁ fgﬂgﬁgﬁ"
[1 Piston Sample ~ In-silu Vane Shear Test
> Point Load Test

F76-061125



DRILLHOLE LOG J0311S26(TFL) LOK MA GHAU LOOP.GPJ TYSAN_25032005.GDT 21.4.10

X Paint Load Test

. TYSAN HOLE No. A-S10
sommparonnares | DRILLHOLE RECORD
] [ ]
FRBEIEEBAN SHEET i of 1
PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Warks for Area A
METHOD RC CO-ORDINATES JOB No. J0911526 (TFL)
E 826,706.20
MACHINE / No. XY2B/CCL-3 E from 21.12.08 to 21.12.09
N 842,476.08 DAT t
FLUSHING MEDIUM  AIR ORIENTATION  Vertical GROUND LEVEL +4.63 mP.D.
Water =
o | fevel mag a)ae o E
g8 m| a5EsE le B 2 | BE - .
g cng” 2= shift |y 5 §1_=§ g {3 5':‘ a o 8 g g e Description
E0 | g oistatf/ sdlad & ﬂ"j-‘ﬁl & o 835 o= DI
S& |68 ens Frtemod o JrS’nf & & eS| 0E] % |6
- 21.0208 PW - 5 Loose, brown to brownish grey, siity fine to coarse
o o SAND, (FILL)
- «| & D45 I
u F os0 N
:_ Eo [ Q.55 :_
o 100 -
- o] o] o aasl satn -
- —] 150 - Very sliff, yellowish grey to grey, GLAY. {SWAMP
= 100 — i N DEPDSIT)
- — L 7 165 I
- 200 -
3 - o f
" 300 F Toose, grey, clayey fina ta medium SAND with some
C ey : o rocls. (SWAMP DEPOSIT)
- ] 4 3.45] =
N 356 L
- L 2013 [ as0 F%
n 410m a0 E LTS Firm, grey (o dark grey, GLAY 7 SILT, (SWANP
- 500 at 100 s C HE DEPOSITY
211200 PW (18:00| | | o 4ss| 087 500 L0
- 5.00 r End of drillhole at 5.00m.
©  Small Disturbed Sample A Water Sample DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
|  Lerge Disturbed Sample T Water Level Cl.Chung 8.0. CHAN EDWARD CHENG
f]  SPTLiner Sample | standard Peneiration Test | GECTRCHNICAL FIELD TECHNICIAN DATE DATE.
§ U786 Undisturbed Sample I Permeability Tesl KW.lewg 27.12.08 281208
B U100 Undisturbed Sample T impression Packer Test REMARKS
Mazier Sample |f| Standpipe/Piezometer Tio 1. Inspedtion pit excavated from 0.00m-1.50m,
|:| Piston Sample *  In-sity Vane Shear Test

F76-061125




DRILLHOLE LOG J0911526(TFL) LOK MA CHAU LOOP.GPJ TYSAN 250320058.GDT 21.4.10

. TYSAN HOLE No. A-S11
FOUNDATION LIMITED DRILLHOLE RECORD
|
" EABETEARAT SHEET of 3
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0511826 (TFL)
E 825,981.23
MACHINE / No. LY38/DR09 DATE from 08.12.09 to 16.12.09
! N 842,522.14
FLUSHING MEDIUM  AIR/WATER ORIENTATION Vertical GROUND LEVEL +6.05 mP.D.
Waler a —
] 3 I?w;l EEE“ EE;‘ © o o ] %
AR g E -
o 22| shift |, §§§§ dlECel  w 3 §E £ R Description
=8| anisaw YRGS OIS0 H g 5 | 82| 8el 2B
Oh |03 end Bt of [CEwa) £ & r4 | GdE| 9|5
(701208 SW - Loose, brown, silty fine to coarse SAND with some
- F gravel sized rock fragments. (FILL)
[~ e ]a 045 C
s r 050 .
:— Eo g 085 * -
- 100 - Stiff, yellowish brown mottled grey, sandy SILT with
o - some gravel slzed rock fragments. (FILL)
C - le | c 145 =
- — 150 -
o 100 18 bls — ¢ - -
r I EA . 18 o
- 200 -
- — w
o 100 1650 % s »
» — 4 245 C
N as0 -
: — w E
- 5.00 100 17 bls g s C
- SW S 5 485 [
L PW | Dry 500 N
E - o
- 10,12.09 18:00 | 550l 2055 [
L 11.12.09] Dry 7 ” E Loose, grey lo yellowish grey, clayey fine to medium
o al L SAND. (SWAMP DEPOSIT)
- 08:00 / I
- 100 /// ’ -
E -—— 4 s 850 E
X la;l 04,12 , &30 C
- ke? D w 700 E
» 7.05 -
- — 750] =145 T K
N ’ - i 1 L Firrn, grey to dark grey, CLAY { SILT with oyster
° . . I | h fragments. {SWAMP DEPOSIT)
- 80 " e ’l"q’T
E - 19,1,0,1,0, N :ﬁ E ‘Idﬂ
- 11;;... D . 8.70 - li_]_"
:— "o ; J! E t-l
- — 7 950 C l i l_
- 100 ) E 1]
- A 305 Faooe 17
*  Smal Dislurbed Sample Ao Water Sampls DRILLER LOGGING GEGLOGIST GEQTECHNICAL ENGINEER
| terge Disturbed Sample ¥ WaterLevel P.5. Tam S.0. CHAN EDWARD CHENG
I] SPT Liner Sample 1 Standard Penetralion Test | SEOTECHNICAL FIELD TECHNICIAN DATE DATE
B ubundstubedSample 3 Pemmeabiity Test KW.leung 17.12.09 1612.09
B  v100 Undisturbed Sample T tmprossion Packer Test REMARKS
Mazior Sample fi StandpipelPlozomelorTip | 3 et e oral 1200 doplh
O pton sanps ¥ InsiaVane SnearTest | A alng bead pemaabityloh e caied o 5 o7 1m g
X Paint Load Yest 5, Flushing medium for first 5ms air,

F76-061125




. TYSAN HOLE No. A-511
- - FOUNDATION LIMITED DRI LLHOLE RECORD
RABETIEEARAT SHEET 2 of 3
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Leop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. JO911526 (TFL)
E 825,981.23
MACHINE / No. LY38/DR09 DATE from 08.12.09 to 16.12.09
N 842,522.14
FLUSHING MEDIUM  AIR/WATER ORIENTATION  Vertical GROUND LEVEL +8.05 mP.D,
Water =
- o leve! Eae Ea;I o |7 i o %
pd |22 S SABY 55,104 <. 8l 12 e Description
=9 |a%|sav3EES28 O RESY 3 E |83 8z|{ BB
S5& |58 end EHCHIGE| & |CE[CS £ » 3l aE| 8 |6

» ¥ L 0

: <00 2 : iqu_ As Sheel 1 of 3.

- — 5 1050 - =

- LLEAN D " 155 - ! T 13

- LR ﬁf

n | : |&]

C - | 5458 F4150 |- | -

- ? e 2 I Firm, grey to dark grey, GLAY 1 SILT. (SVVAMP

- / r I k l 3 DEPOSIT)

E‘ 100 1z00] & / 18 [ -!- | -I

C E A | -

. — _Oé 0 1250 - ! n | r

» Oy 1260 - =5

- at o | “E” l ¥

[11.12.09) 18:00 . 130s|_7.05 [~13.30 Iy by

[12.12.09) 2.6?;:1 1310 \Ica, 2,21, ® B F i i T Soft, yellowish brown {0 dark vellowish brown, GLAY /

[+ a 2 [ . (ALLUVIUM

- ogoe] || et D n B F hl SILT. (ALLUVILN)

s ZER - | 0 |

2 100 ) | i | 5

C 1.18m - Ak

o at / C E T I ¥

- 12.42. 18001 — 0 e o EJ_E L

1412, 2.3ﬂ{lim lg 11,92 D = 1480 C . | Al

- 08:00 s 2 151D - f14

- 1535 r i l I |

5 - 1560288 1560 T l T - .

- A - Lo I Firm, black motlied yellowish brown, sandy CLAY
<F ? - |~ SILT with some rounded gravel and cobble sized
Ik 100 0 - = J; S guarz fragments. (SWAMP DEPQSIT)

SE Z - | | 13

3k — = 18501 -1065 | 1670 I_OT_ 13 i .

wit (5,7,3,3,7, 1680 - o+ Medium dense, vellowish brown, clayey fine to coarse
BE L. |:| w - SAND with some rounded gravel and cobble sized
aF 1710 w180 o quartz fragments. (ALLUVIUM)

il -

g - _— 17.60 C

[t -

& 0 9

[a N o -

8 » -

oF — 2 7 2

2 100 b % = -

» — 1050 43,15 171920
gf 40m 56813, “ 2 - Extremely weak, brownish pink spotted green,

SF 141200 13,;2,5 1500 N = e s completely decomposed coarse grained GRANITE.
3515:12:0‘_){ AW {44dm _9-6- * 565 E - {Very silly fine to coarse SAND)

=i at 4355 onon v

£le  Sma Disturbed Sample 4 Water Sample DRILLER LOGGING GEOLOGIST GEQTECHNICAL ENGINEER
5|1 Lerge Distubed Sample T Waler Lavel P8 Tam 5.0, CHAN EDWARD CHENG

] [} SPTLiner Sample | Standard Penstration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE

% E U786 Undislurbed Sample I Pameabifily Test EW.lewngp 17.12.00 18.12,09

wlB  v100 Undisturbed Sample T Impression Pecker Test | REMARKS

2|} mader sampie & Standpipe/Piezomeler Tip

ﬁ D Piston Sample ~ 1n-silu Vane Shear Test

a % Paint Load Test

F76-061125




. TYSAN HOLE No. A-S11
FOUNDATION LIMITED DR' LLHOLE RECORD
= o
EANETHARAT SHEET 3 of 3
PROJECT Pianning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911526 (TFL)
E 825,881.23
MACHINE / Mo, LY38/DR09 DATE from 08.12.09 to 16.12.09
IN Y N 842,522.14
FLUSHING MEDIUM  AIR/WATER ORIENTATION Vertical GROUND LEVEL +6.05 mP.D.
Water -
0l B *ei‘ei‘ o |2 " T %
L pser @ -
g@ 2Z | shin 5>§%§§ d éége a é. §;; - ?3 o Description
AN E R RS & 228 % |3
Oa [O0] end [Bi-ibi] oF [ILEo = @ ed{ioE | 8 |a
- 08:00 A L -3 As Sheet 2 of 3,
C 80 o
B — 20,85 o
N l[z 7,003, [:l ¥ o1 »
— £1m0mm) B -
P E m 40 21.05] -
}- 21.10 I~
- — 2150 E
- 85 % “ -
- | w2 < Z8 -
;_.' !wouumomm D ﬁ %ﬁ E_“
- 2;.\,1\' 0 E o i
- | » | 1805 24,10 [-Fs
B 6] 66] 0 418 T 2ia C [ | Strong, dark pink {o Fght reddish brown spofied green,
ke . 4+ slightly decomposed coarse grained GRANITE. Joints
o N -+ are clossly to medium spaced, rough planar, very
= - -+ +] ramaw, iron stained, dipping at 20°-30°, 50°-60° and
. 10011007100 T2101 = o vertical joint from 28.00-28.57m,
: E [+
[~ 2549 - |+ 4+
B C ity
ef o Rty
<[ » o
=E 100|100} B8 T2101 C Ry
=1 C _+ +_
ar - + -
§ - 34 o 4N
aF I 27.01 — _++»
sk C R
= - +
s - LT
cE 100{100| 78 T=2101 - _++-
s 20m S
&k 1800 E LRy
- 15.12.09 : - J
SFB1n Z45m ar r R
2r al A RN
SE 98001 100|100| 80 =101 = +
i = Fot
3f | S
B 15.12.09 o sl 2849 [2054 .
=F o e g End of ariale at 28, 54m.
§ ®  Small Disturbed Sample & Water Sample DRILLER LOGGING GEDLOGIST GECTECHNICAL ENGINEER
|1 verge Distubed Sample % WaterLevel P.5. Tam 5.0. CHAN EDWARD CHENG
=1 ]] SPT Liner Sample l Standard Penalralion Test | GEOQTECHNICAL FIELD TECHNICIAN DATE DATE
§ E U786 Undisturbed Sample I Permeabilily Test KW.lewng 17.12.08 18.12.0
u LHO0 Undisturbed Sample 1 Impression Packer Test REMARKS
% Mazier Sampls & StandpipelPiezomeler Tip
z D Pislon Sample > In-silu Vane Shear Tast
e X Point Load Test

F76-061125




. TYSAN HOLE No. A-512
FOUNDATION LIMITED DRILLHOLE RECORD
|| ||
EAMETIEARAR SHEET i of 1
PROJECT Planning and Engineering Study on Devetopment of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911826 {TFL)
E 826,162.25
MACHINE / No. LY38/SB05 DATE from 08.12.08 to 10.12.08
No. [¥3 N 842,480.92 0
FLUSHING MEDIUM AR ORIENTATION Vertical GROUND LEVEL +4.42 mP.D.
Water =
a | level ‘”32 mae N E
8lo3m | 2585y (je 8 g |§E - o
go | Bslshn | Hezoal digadral o = S| s 2 | @ Description
S2| a8 sy |SHES2E iRESE @ £ St 2=| & |®
oo |O6} end [EajFrjoe) of ir Sy = I3 e3|(cE| 9 |lo
081208 PW = Siiff, yellowish grey, sandy SILT, (FILL}
. ol a wds -
C I‘ 00 N
- § o oos| +342z F 100
- 1.00 I- Loose, grey and yellowish brown, very silty fine to
F o coarse SAND with some gravel sized rock fragments.
% - belc 145 o {FILL)
L1012 — 1.50 o
- 100 4bis = -
- — B, g o
- | a0l£1.42 F so0
- ) - A ! I Firm, grey to yellowish brown, sandy CLAY J SILT wilh
i 100 Bbis 3 C Ik some roots. (SWAMP DEPOSIT)
[ — 4 ggg C I ] -I-
" ) o i '1- 3
: I
£ | asol—0.08 450 fo |
o 4.3t n i | T Sof, grey o dark grey, CLAY / SILT. (SWAMP
- 500 | at 100 3t 5 L Ik DEPOSIT}
Fiodzost PwW | 1800 3 | + 495 058 | 500 {!|
o 500 - End of drillhole at 5.00m.
of F
<k o
N »
[ I =
af- L
L'J_ - L
ar N
8 L —
ar n
ar o
4 -
o -
[t o E
b -
O} r
[N .
SF C
oK c
=] -
=L -
=<1 e
L [
O -
3t .
x| C
oF L
Zr -
EC
§ o Small Disturhed Sample A Waler Sample DRILLER LOGGING GEQLOGIST GEOTECHNCAL ENGINEER
é ] Large Disturbad Sample ¥ Walerlbevel M.5. Lee 5.0. CHAN EDWARD CHENG
] I:I SPT Liner Sample 1 Standard Penelralion Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
8| B ureUndistubed Sample  { Pemeabilly Teot KW.lewng 37:12.08 18.12.09
Wi u100 Undisturbed Semple T impression Packer Test REWR‘KS .
% Mazer Sample E] StandpipeiPiezameter Tip 1. Inspediion pit excavated from £.00m<1.50m.
E—; D Pislon Sample ™ In-silu Vane Shear Test
o > Peint Load Tast

F76-061125




. TYSAN HOLE No. AS13
- FOUNDATION LIMITED DRILLHOLE RECORD
B
FARETIREARAT SHEET of 1t
PROJECT Pianning and Engineering Study on Development of Lok Ma Chau Loop Ground investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911526 (TFL)
E 826,479.3%

ACHINE / No. LY38/5B05 DATE from .12.09 # 12.09
MACH 0 f N 842,378.72 21 o 211
FLUSHING MEDIUM  AIR ORIENTATION  Verfical GROUND LEVEL +4.55 mP.D.

Water —
@ @ level 9_,“’:_ 932 - @ = %
o8 s é’ﬂ‘%  H82I8% L1510 a 8= ¢ E | o Description
S 2|03 sta S s§2§d$§21§1 7 = 88|85 5132
S5 108 end EaCede] & Tes 2 a Y| QE| 8 |5
F2i 1203 PW E Firm, grey and brown, sandy SILT. (FILL)
A «ia 048 E
o r os0 o
E,, g. a 085 :;_
f 1.00] -
- - le] ¢ 145( 4305 y
- — 150 - Firm, light yellowish brown mottied red, clayay SILT.
N 100 1008 — ¢ N {FILL}
- — D, 185 r
- 200 »
- - scal+155 F 300
- - i I 1 SHiff, vellowssh brown and dark grey, CLAY / SILT,
_ 100 12t 3 o [~]4 (SWAMP DEPOSIT)
- F— 4 345 r - | 2
» 350 - i L i i
- -l
3 =
- E
- 3g4m| || 450 - J214
o 5.00 : sa:m 100 10 bis s o i | ,i,
211209 PW | 18 —| o 405l 045 [ 500 [1-{
- s0a F End of drillhole at 5.00m,
of o
< E
Y C
5F £
I =
o 2
8 o -
o L
£ o
wi- -
er C
ol -
af- N
a.” -
=] o N
o »
s} C
[ o
e ol ol
O =
<E -
= -
xr N
Sk -
oF o
EF C
ﬁ e Small Disturbed Sample 4 Water Sample DRILLER LOGGING GEDLOGIST GEOTECHNICAL ENGINEER
‘é | ‘arge Distubed Sample ¥ Waler Level MS Lee S.0. CHAN EDWARD CHENG
S|l sPT Liner Sample | Standard Penetration Test | GEOTECHNIGAL FIELD TEGHNIGIAN DATE DATE
g B urs Undstubed Sampla T Pemmestity Test EWlewng . 20.01.10 21.01.10
WiE U100 Undisturbed Samplo T Impression Packes Test REMARKS
% Mezier Sample & StandpipalPi eler Tio 1. Inspection pit excavaled from 0.00m-1.50m.
2|[] Piston Sample ~ In-sily Vane Shear Test
s X Point Load Test

F76-061125




. TYS AN HOLE No. A-S544
Y. rovosmovinamen DRILLHOLE RECORD
GHBETEERAT SHEET of 1
PROJECT Planning and Enginearing Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 826,094,171
MACHINE / No. LY38/SB0S DATE from 07.12.09 to 07.12.09
N 842,301.20
FLUSHING MEDIUM AR ORIENTATION Vertical GROUND LEVEL +5.37 mP.D.
Water " =
- 8 It(aw;l Es E?‘% E" o b @ - %
. m g e
28 | 2£! shit Ea§>§% GiZxi"s o 3 8=z | Ble Description
SAVEREEEE R £ | 83| 8e| 2%
o [O©]| end BriFwde @ (iCEWS it @ e8| 8E| 2 |5
071208 PW F SHiff, yellowish brown, sandy SILT with some gravel
o o sized rock fragments. (FILL}
I o | a  vas| 487 I7 050
- I3 0.50 - Loose, yellowish brown to brown, fine to coarse SAND
r }E - with some gravel sized rock fragments. (FILL)
~ 1 5% =
- | o | ¢ 145 -
a — 150 r
- 100 S4Hs boe] 3 N
- 1 =3 18 -
o 200 L
3 L 200|237 F 300
o - Ly Very soft, dark grey, CLAY / SILT. (SWANMP
- 100 B bl 3 C I 2 [ ] DEPQSIT)
3 . s 345 C = |~
» 350 - l 2 l L
x - 450 E -
N Dry - -F+
o 5001 al 100 3bis % 5 r |_ ] .[.
71205 PW [ 1800( ] o485 3037 500 || -
= 7 - End of drilole at 5.00m.
of E
< o
N E
= N
al -
o] -
brd n
] ol "
IS L
% - -
Zf "
0w -
[= C
o -
aF r
or
oF I
af »
=18 o
<l -
= —
o C
€< -
=l C
¥ -
o -
- -
E‘: C
% o  Smali Disturbad Sample 4 Water Sample DRILLER LOGGING GEOLOGIST GEQTECHNICAL ENGINEER
Sl | Large Distsbed Sampl T WaterLeval MS.Lee 5.0. Chan EDWARD CHENG
=] {] $PT Liner Sample | Standard Penetration Test | GEOTECHMCAL FIELD TECHNICIAN DATE DATE
8l ursUndstubesSample | Pemmeabilly Test KW.lewng 10.12.09 11.12.0
w E U100 Undisturbed Sample T mpressien Packer Tes! REMARKS
S| Mazier Sampta & StendpipelPizzometer Tip | 3 Avbetot saimple ae e ot 500m gl
E D Piston Semple ™ {n-sity Vane Shear Tost
a XK Point Load Test

F76-061125



® TYSAN HOLE No. AS15
L], wvvsmoninaz | DRILLHOLE RECORD
FEHMETRERAT SHEET 1 of 1
PROJECT Pianning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 828,245.98 1200
. 2B/CCL-1 DATE from 08.12.09 fo 09.12.
MACHINE / No. XY2B/ N 842,238 57
FLUSHING MEDIUM  AIR ORIENTATION  Vertical GROUND LEVEL +4,60 mP.D.
Water o —
13 B m 9o(gg . (2 [a @ az =] ipti
25 EE Shift | 85_9§-'9 § a2 5,&_‘_554 » g é 5| & E |a Description
Ze|aS|sat[3H585a S |8el=0 ] T 5| o] T |8
Ba |OT| end ExFcloe) o Lo = 0 [P =P B
[ 08.72.08) PW - Loose, brown, silly fine fo coarse SAND with some
o - gravel sized rock and brick fragments. (FILL)
C e | A 045 i
- E 05 »
:_ + | o 085 +3.60 - 1.00
- 0.50m 100 I Loose, yellowish grey to yellowish brown, fine to
- at o coarse SAND with some shell fragments. (FILEL)
- 08.12.09 fao0 | | a1 145 o
- 09,12.06) 0.55m — 150 C
F at 100 22 bia — 1 n
. 08:00 | I r
- 200 L
- - 100160 F 300 : -
- - T | i Etmm, grey, sandy CLAY / SILT. (SWAMP DEPOSIT)
C 100 19 bls 3 o I Lk I A
- ] © 3% - | | i
- 120m} [ | 450 - 1" l T L
o so00 | at 100 20 bis s » - I -
-og.12.08] Pw | 18008 || o495l 040 500 |1=[4
F 5.001 - End of drillhole at 5.00m.
oF E
<L r
N r
BE C
al o
w- -
ah- u
% - -
Zr .
W .
Fr £
ol -
a o
[N -
or C
aF -
=i N
< E
E [
L= =  od
<l »
=l o
b4 -
G- [+
-t -
a8 :
&l s Smatl Disturbed Sample 4 Waler Sampla BRILLER LOGGING GEOLOGIST GEOTECHMICAL ENGINEER
Z| 1 terge Disturbed Sample * Waler Level Ii.Wong 5.0, CHAN ECWARD CHENG
s [l SPTLiner Sample | Standard Ponotralion Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
% H 78 Undistuibed Semple T Permoatilty Test KW LOUAY s 17.12.08 17.12.09
WIE U100 Undistubed Sampls 1 impression Packer Test REMARKS
g Mezier Sampla ﬁ StandpipefPiazomoler Tip 1. Inspection pit excavated from 0.00m-1.50m.
-
Z|[] eiston Sampte ~ In-situ Vane Shear Test
e X Point Load Test

F76-06112%




. [ Y SAN HOLE No. A-S16
FOUNDATION LIMITED DRILLHOLE RECORD
"L ssinsrgsRan SHEET of 4
PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Invesfigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0811526 (TFL)
E 826,454.18
MACHINE / No. XY2B/CCL-1 DATE from 11.12.09 fo 23.12.09
N 842,214.12
FLUSHING MEDIUM  AIR/WATER ORIENTATION Vertical GROUND LEVEL +4.55 mP.D.
Vvater =
- o Ie(zvt)z[ by 932 93\, o |5 @ k=1 FLE)
7 5 m Qo .l ja al RN P
28 | 22| shtlo S28% o 340l s 8=le |2y Description
E 0|28 sy BRESES o RS % E 2218z B |8
an |04 end Bodene] &£ (KE' o - 71 e loE| %16
11205 PW E Loose, grey, silty fine to coarse SAND. (FILL)
E o a 045 E
o k& 050 L
:_ E. o 0as[ 4355 E 100
2 Dry 00 E oM, grey, GLAY J SILT. (FILLY
I ai -
- 11.02.09| 18064 | | ¢ 145| 4305 F 150
- 12.12.09 0.98m 150 - Firm, reddish brown mottled white, sandy CLAY [/
F at 100 Z2bls 1 o SILT. (FILL)
- aao] | . 18 F
- 200 -
F 1.02m -
» at 3
- 12.12.09 1800 | | agol+1.55 F 300
|- 14.12.05 1.40m ) - Loose, yellowish grey, very silty fine to medium SAND.
N at 100 15 bis 3 N (SWAMP DEPOSIT)
C ogoo| 1 | < 45 .
o 380 r
- - ool 2005 £ asp i) ]
= o i l L] Firm, grey to dark grey, sandy CLAY / SILT. (SWAMP
- 100 16 bis s C E 1 I 3 DEPOSIT)
I - o & D . H l i1
n 3.55m s ue E HE
N al o M | 2
|- 14.12.09 iged | | | 550 - |«
[45.12.09) 2.82m 7 " H I i
: oo 2 [
2= i 100 v C s
S L
o : -~ | -
=k — ex 45 65| 205 I 660 L5 15
Ol 0,0,1,1,2 813 o -1 Loose, grey, clayey fine to medium SAND. (SWAMP
wl § D 0 - DEPOSIT)
] © 700 -~
ar 705 -
e C
= — 750 -
&k C
er C
= Q0 1 —
& 1.21m o
of al o
SF 15.1209 1800 | et n 05 -
S 181208 0.98m #5222 870 -
<[ at K/ o |:| 1 =
il 08:00 | 500 —
<k 505 -
o =
é - pa— 550 .
3 N
1 jivy =
eF 545 4000
ﬁ e  Small Distutbed Sample a4 Water Sample DRILLER LOGGING GECLOGIST GEOTECHNICAL ENGINEER
51| Lerge Disturbed Sample T Water Level THWong .. S.0.CHAN EDWARD CHENG
8 [[ SPTLiner Sample | Standard Penelration Test | GEOTECHNCAL FIELD TECHHICIAN DATE DATE
g B ursUndislubedSample  J. Penmeabilty Test KW.lewng 20.12.09 31.1209
B ¥100 Undisturbed Sanpie I impression Packer Test R]EMAZKS i om0 BOm 5
O|p . 1.1n on pil excavaled from m-1.50
= Mazier Sample fi Standpipe/Piezometer Tip % an? hf%d p;nmabm!t}ylttt;slt wlas carnei'? o,;‘t at‘ 51% 50{3 go plhd "
w T 3 constant head permeability lest was caried out & . im de;
[ D Piston Sample ' In-siluVare Shoar Test 4. Arising head pez%esb\lliy fest wa:’:amed out at 11.50m-13.00m dep:hp
- X Point Load Test 5. A vane shear tostwas carried out a1 13,55m depth.

F76-061125
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7. Flushing medium forfirst m is air,




DRILLHOLE LOG J0211S26(TFL) LOK MA CHAU LOOP.GPJ TYSAN_25032005.GDT 21.4.10

o TYSAN HOLE No. AS16
- g FOUNDATION LIMITED DRILLHOLE RECORD
ZAREIRARAN SHEET 2 of 4
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911526 (TFL)
E 826,454.19
MACHINE / No. XY2B/CCL-1 N 842.214.12 DATE from 11.12.69 to 23.12.08
FLUSHING MEDIUM AR /WATER ORIENTATICN Verlical GROUND LEVEL +4,55 mP.D.
Water| 8 =
- 8 Ec(avgl 932 th 2 (B » o %
a] m -

_g% Eé"_"g" Shift b>%§§§ g ggfﬁ A -"é gg s Ele Description

= oy start! |8 95 88 - a 2 = o

EE |88 % B0 ¢ (ESEY & 3 |28|8E| 8|5
u 400 ﬁ " - et As Sheet 1 of 3,
g — v al sos Fane i
- 1,552,2 70, — S Loose, yeltowish grey, silty fine to coarse SAND.
- g 107 " ol
- ¥ D W 5 71 | (swaMp DEPCSIT)
3 R I 3
- ] sl 695 F11.50 |4 4
- ? ) - I Fim, dark grey, GLAY 7 SILT. (SWAMP DEPOSIT)
[ 0 / - L T 1 I
: ; Iy
2 — A pn : lTl
» 100 15bis g ] - E T l r
E — 13.00 2 1305 e =]
N 1.35m 1310 o - -
= al o
- 45.12.09 18:00 | 13.ss[~ . oz 13850 - J_ T _l_“
-17.12.08 224m 253 o [=14
- at - L l 2
- oa:a o = | ,‘. [
o 1.55m F T
E at E l A l ]
F 17,12, 8:00 — = }:ﬁ" 21015 1478 ). | 1.
- 1a.1z% Z.84m e F i [ L] Firm, grey to dark grey, sandy CLAY / SILT. (SWAMP
ul at 100 ™ 2 ol <74 DEPOSIT)
a 0800 5 1515 - - | =
. 1520 - [+]4
b — 1500 - T l 'I' L
X — 1890 1215 {1570 I_l_l— .
- 11,223, 1880 - - Loose, yellowish grey {o grey, very silty fine to medium
- A » e SAND. (SWAMP DEPOSIT)
» =12 s 1240 -
o 1735 -
é - 7 1750 g
3 0 2 3
- =] 4 w 1088 1415 Fano |}
» ] 170 E Medium dense, yellowish brown, coarse SAND with
- 0 3% s . subrounded gravel sized quartz fragments.
- |— bas3 u 1 " - (ALLUVIUR)
- 13 \2‘0 l{? ;“ L3, 192 o
- - ogalt 19.55| <1505
C HW ’ * t980 F Yellowish brawn, angular GRAVEL sized highly to
u 80 A6.45._ 2000 moderately decomposed granite fragments,

& Small Disturbed Sample 4 Waler Sampla DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER

|  Lege Disturbed Sample T Walar Lavel THwong 5.0. GHAN EDWARD CHENG

D SPT Liner Szmpie l Standand Penclration Test | GECTECHNICAL FIELD TECHNICIAN DATE DATE

B UeUndistubedSample | Permeabilty Test KW lewg 801200 31,1209

g U#00 Undistucbed Sampla I tmpression Packer Test REMARKS

Mazier Sample &) Standpipe/Piezometer Tip

D Pislon Sampla ™~ lo-sit Vane Shear Test

X Point Load Test

F76-061125




. TYS AN HOLE No. A816
- w FOUNDATION LIMITED DRILLHOLE RECORD
REMEIRARAR SHEET 8 of 4
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHCD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 8256,454.19
MACHINE / No. XY2B/CCL-1 DATE from 11.12.00 to 23.12.09
N 842,214.12
FLUSHING MEDIUM  AIR/WATER ORIENTATION Vertical GROUND LEVEL +4.55 mP.D.
al 8 ol | 0% 03] 4 " U‘Eg
S (m 585 o inti
28|22 ) . g%g g q |3 el a % 8=1 ¢ 2y Bescription
=g |galstat g BET © =3 0 T2zl 8=| o
5L |88 PR3 = |EEEY & & |23|8E| g5
n 7 = C 2 {ALLUVIUM)
- 235m| |80 ” E 229 | AsSheetzota.
- i5ho % o lo 2
- 18,12.09) : — ¥ 3 2084 ap15 Fongg |0 o 4
[ %6.12.04 3.32m 3,5,5,5,5, 28;33 - Medium dense, yellowish brown, fine to coarse SAND,
ol at # o D = - {ALLUVILIAY
: &5 ot B
C & C
F19.12.09 18001 ¢ | 47,05 Faten |-
C21.72.09 315m /7/” ne 3 [ T l T { Extremely weak, yellowish brown, complelely
N at o | | decomposed meta-SILTSTONE. (Very stiff, SILT)
— 08:00 —
- 100 ? I I 1 l ' | ]
" ] 4 =» 280 C I ; | | I
y Ig,s.a.s. 6 D i - H
3 e - 310 = | i l |
o o | [ l i l v
- | ssols2005 [ 2560 IIiEl
- " E o 2 4 Weak, yellowish grey, highiy decomposed
of. 100 . - 06 b meta-SILTSTONE, (COBBLE sized rock fragments}
<F u 5 2,
=k 26,50 — a2 30| 2185 F2640 o o
E - HW 20 o4 T 2840 - Moderately weak to moderately strong, yellowish
al y » brows to yellowish grey, highly to moderately
ar 7978180 i AT e Wi decomposed meta-SILTSTONE.
1 l .
aF 100]100] 0 _|—pr20 AT i;: | %255 T 2n.20 26.80- 27.20m: Non intact. Recovered as angular
ot - - \gravel. (FAULT ZONE)
zk r Moderately strong o strang, light grey, moderately to
g: o sightly decomposed mela-SILTSTONE. Joints are
o so0l100] o AT o closely spaced, rough planar, very narrow, iron
g - = stained, dipping at 20°-30° and vertical joint from
(u).' n 2.91tm »20 - HIAE 28.70-29.40m.
2 521.11 wa'}lﬂ L E
g:_*‘ggfzmm Soam| [100]300] O EIEE E
[ at -
; N 08:00 n
I~ _— | 2485 [~ 23.40
Bk 160{100| 68 [ 4 ATS - Strong, grey, Siighlly decomposed mela-SILTS TONE.
:'_T: 5.0 - 1 | Joints are clesely to medium locally very closely
g I 75 45 F 3000 spaced, rough planar, very namow fo narow, iron
&l e Small Disturbed Sample A Water Sample DRILLER LOGGING GECLOGIST GEOTECHNICAL ENGINEER
11 tLarge Disturbed Sample ¥ Water Level THWong 5.0. CHAN EDWARD CHENG
5 {|  SPTLiner Sample | Standard Penstration Test | GEOTECHNICAL FELD TEGHNICIAN DATE DATE
B|B ursundstubeaSample  § Pemmsality Test . Leung 30.12.09 311209
@IS U100 Undisturbed Sample | Impression Packer Test | REMARKS
% Mazier Sample & Standpipe/Plezometer Tip
=[] riston Sample ~ st Vans Shear Test
o X Point Load Test
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0 TYSAN HOLE No. A-816
FOUNDATION LIMITED DR;LLHOLE RECORD
-4 H
RANETEARAT SHEET 4 of 4
PROJECT  Planning and Engineering Study en Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. JOgi1826 (TFL)
P E 825,454.18
MACHINE / No. 2B/CCL-1 1,12.09 to 23.12.09
: XY N 842,214.12 DATE from 11.1
FLUSHING MEDIUM  AIR /JWATER ORIENTATION  Vertical GROUND LEVEL +4.55 mP.D.
Water —
o glee| ga3tsT | | . |2t
@9 E’§ S(;:}t B8 Y8Y oI5 42 3 8= = T e Description
E5I[E 5 oo 8 = BB E ] £ A9t B D |=
Z9 | 8¢ steVs %8-530: gg-p_-81 2 = 2z 8| |8
o O8] end EdFajae| & [EEida) & c3 [ 0E|[ 8 |5
- 100(100| 68 ATa r stained, dipping at 10°-20° and 30°40°.
5 _f_ 3025 o
E 100/100|100 ATa E
. 2.7m 5.0 —-i—- 2020 £ I
= 2t 100{100100 AT3 C
I 22.12.09 18:00 2120 F
[23.12.0 2.85m =
- at | 2700 | 3155 -
o 05:00 &::':: 2720 Fa17s L]
- 100]100] 78 § AT3 I 31.55- 31.75m: Moderately decomposed, non intact,
— o recovered as angular gravel and cobble. (FAULT
N 3.i9m 3.0 - I { ZONE)
o at o
[23.12.09 18:00 aapl28.08 [ 3260
- T u End of drillhole at 32.60m.
of F
=L I
] n C
Rk o
af r
5 5
§ N -
3 -
FF :
et -
o} r
1% .
o E
ot n C
20 -
I -
QF [-
Py o
=L o
¥t o
Sk »
per) B L
FE L -
§ ¢ Small Disturbed Sample A Waler Sample DRILLER LOGGING GECLOGIST GEOTECHNICAL ENGINEER
§ ] Lerge Dislurbad Sampie * Water Level JH.Wong = $:0. CHAN EDWARD CHENG
= D SPT Liner Sample I Standard Penetralion Test | GECTECHNICAL FIELD TECHNICIAN DATE DATE
g E U76 Undisturhed Sample I Permeability Test KW lewng 30,209 311209
WIE w100 Undisturbed Sample 1 impression Packer Test REMARKS
% Mazier Sample & Standpipe/Piezometer Tip
2|[] Pisten Sample ™ In-silu Vane Shear Test
o > Point Load Test
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. TYS AN HOLE No. A-S17
= g FOUNDATION LIMITED DRILLHOLE RECORD
FABEIHERAN SHEET ooef
PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Laop Ground Investigation Warks for Area A
METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 826,551.16
MACHINE / No. LY38/DR05 Efrom 17.12.08 to 19.12.08
N 842,192.10 PAT
FLUSHING MEDIUM AR ORIENTATION Verlical GROUND LEVEL +4,78 mP.D.
Walter —
w 8 level | & EB; 23‘2 o 7 “ = QQE_
g) E g’% S(mt . § g 8 g o :é 5 *EJ: o %’L g = 5 E © DESCTiptiﬂn
£9| g5 sav[SEERRA o RSG5 E 3% 5| &3
Ao |Owol en = |0 e (i Efus 0 = o e [ I G
L1razos PW - 1.00se to medium dense, yellowish brown, fine to
o C coarse SAND with some gravel slzed quartz
E oA 05 » fragments. (FILL)
- lE 050 -
:_ E. [} 055 :_
[ 100 n
- 17,1209 | ¢ 145 E
19.12.05] 150 o
- 100 a0bis 1 t
- - 2 195 -
- 200 -
= . +178 |- 300
3 o - NN Eirm, grey fo dark grey, CLAY 1 SILT, (GWAMP
- 100 #ibis 3 o [=]1 DEPOS!
" — a4 345 r — ! s
x 350 E | 1 l !
- St
z | I L
- 2.80m 450 450 - | 1 | )
r 5.00 ; Ba!DO 100 B bis s n _I. | T
191200 Pw |18 L o405l 022 oo [l=14
- 500 - End of drilthole at 5.00m.
of. -
<[ C
& n
=k o
[m] L
@ o
wr -
ar C
df C
[=1" -
& .
ZF -
<L~ b
[45] b
bt o
o C
af C
o ” -
[sin C
St -
or I
=" [
k. -
o[ _
ey -
=L o
xI -
Qr M
af -
% i -
§ e  Small Distubed Sample A Waler Sample DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
S| Large Dislwbed Sample T Water Level EX ¥iu £.0. CHAN EDWARD CHENG
s [} SPTLiner Sampe | Standard Penetration Test | GECTECHNICAL FIELD TECHNICLAN DATE DATE
§ E U76 Undisturbed Sample I Parmeabilily Test Kw.lewng ... 27.12.08 28.12.09
B M0 Undislurbed Sample | Impression Packer Test | REMARKS
2| wacior Sample & StangpperPiozometer Tip | 5 R ohaeleE | ua s 45t depih,
2I[] Pislon Sampis ~ inesitu Vane Shear Test
e X, Point Lead Test
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. TYSAN HOLE No. A-S18
FOUNDATION LIMITED DRILLHOLE RECORD
| -]
FARETEERAY SHEET toof A
PROJECT  Planning and Engingering Study on Development of Lok Ma Chau Leop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 825,851.29
MACHINE / No. LY38/DR09 DATE from 04.i2.09 to 04.12.09
IN N 842,176.55 0
FLUSHING MEDIUM  AIR ORIENTATION Vertical GROUMD LEVEL +5.52 mP.D.
‘Wafer! =
o | gl Bt |k ;|42
M1 @ -
.Eg 22 | s 325555 dlgxtsel o 3 8 | 5 Ele Description
=P |gaisav g YToos dISECE 3 E |83 | 8gl| giE
oL |00 end [5ofreed| e oS0 - (7] r3 | o8] 8 e
F04.12.08 PW - Loose, brown, fine to coarse SAND wilh some gravel
- - sized rock fragments. (FILL)
o o] A 045 o
|- 0.50| -
r 'E o
. E- g 085f 4 100
- 1.00 - Firm, brown, CLAY / SILT wilh some gravel sized
N - silistone fragments. (FILL}
r L o | ¢ 148|.xd0p I 1850
N — 150 - Loose, brown and yellowish brown, silty fine to coarse
2 100 2z bis — - SAND with some gravel sized rock fragmerits, (FILL)
— ] T om -
:_. I 3 pa|—F282 - 200
a i - Firm, grey, sandy SILT with Jocally sand matrix. (FILL)
r 100 20bls 3 C
» — 4 45 L
o 350 o
E | 15gl—1.02 - 450
- - T I ¥ Firm, dark grey to black, CLAY / SIET wilh some roots,
- 500 100 19t s o |11 {SWAMP DEFOSIT)
-04.12.000 PW — s A85F $052 500 10|
- 500 - End of drillhole at 5.00m.
ek F
< -
Y I
[~ L
o -
afF L
- -
ar r
o™
ar C
&r o
= I~
aF -
£ C
eF r
al- L
af -
of »
ar I
of C
SE 3
G »
< [+
2r I
k" o -
[=] 4 I
- -
ok L
EF C
§", *  Smali Disturbed Sample a Waler Sampie DRULER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
El | tamge Distubasd Sample T WaterLevel P.S, Tam 8.0, CHAN EDWARD CHENG
S fl  SPT Liner Sample | Standard Penelration Test | GEOTECHNICAE FIELD TECHNICIAN DATE DATE
Olf ueundstubedSample | Permeatilty Test KW.lewng 10.12.09 111209
SHE U100 Undisturaed Sample T Impression Packer Test REMAR'KS )
% Mazier Sample Ei Stardpipe/Piezomeler Tip 1. Inspection pit excavaled from 0.90m-1,50m,
Z[] Piston Sample ™ In-siu Vane Shear Test
& X Paint Load Test
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. TYSAN HOLE No. A-S19
L), roowsmonnaz | DRILLHOLE RECORD
FABEIEERAY SHEET 1 of 3
PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Loep Ground investigation Works for Area A
METHOD RC CO-ORDINATES JOB Na. J0911826 (TFL}
E 826,042.20
MACHINE / No. XY2B/CCL-3 DATE from 30,11.09 to 051209
N 842 133.06
FLUSHING MEDIUM  AIR/WATER ORIENTATION  Vertical GROUND LEVEL +5.77 mP.D.
Water e =
o ] level | 3 EB;- E?l o I% " DDE_
oo |22 S|, 88 A58 & 5.0 o < § Sls |2 le Description
S8 |55 v [58E585 o[RS B E |33 |52l &%
S |88 ond EERHBE| & (RELES [ 0 3| nEl 9 |5
[ 30.11.080 PW - Loose, yellowish brown, fine to coarse SAND with
o - some gravel sized quartz fragments. (FILL)
o {i‘ A8 C
= Dry E oo -
I at »
F30.11.09) 18:00 | s+ |c 145 o
[-01.12.09 T.A4m —] 150 »
- al 100 E 1 -
- ox00; e R ol
E 209 o
2 — sl E
o 100 21 bis % 3 :
N — a4 345 r
- 3.50 »
- | asolt127. I 450 _
- i - T 1.onse, yellowish grey, very silty fine to medium SAND.
- 100 1 b L » K2R (SWAMP DEPQSIT)
— | 6 455 C_ : i
_ 5.00 - 3
: - 550 E R
el 100 7 e Rl
< c o1 3
NE " i
5 - ] ® e E Sy
AN 1.1,1,42 B.70| [ B 3
aF l %‘L? D ] I o g
S w700 = 2 g
[Sim 745 3¢ Ao
&F S
Y o] rsol 23t zs0 [l
=t 74 - I Firm, dark grey, CLAY / SILT. (SWAMP DEPOSIT)
il o ;/ ) - l 'i' l ¥
&I 1.06m - f - | E
ccx)I: at / - h i n
Sraze T [ “aom Bl
é:o:mz. 1.7;{:rn gz [] - 870 o t S}
S 08:00 w7 " 900 — =<
<f 6405 o Rk
I — | -
=k C |
Sk - I
ar 100 s I~
= 423 P00 =1 <
S e  Small Dishbad Semple 4 Waler Sample DRILLER LOGGING GEQLOGIST GEOTECHNICAL ENGINEER
2|1 Large bistubed Sample ¥ Water Lovet C.L. Chuny 5.0. CHAN EDWARD CHENG
S|T] ST Lier sample | Standard Penelration Tes| | SEOTECHNICAL FIELD TECHNICIAN DATE DATE
8| ureundsiubed Sample  § Permeabitty Test K. Leung 17.12.08 181209
Wl U100 Undisturbed Sample T impression Packer Test REMARKS
olp ) . 1. Inspection pit ted from 0.0Gm-3.50:m,
x Mazier Samplo i standpipelPiezometer Tip | o :?glﬁqgot?e%iu:’éﬁ:a%nirﬁzstwasm-canie?om al 9.00m-10.50m depth.
Z|[] Piston Sample ~ jnsite Vane Shear Test 3. Flushing medwm for first S 1 air.
e X Point Load Test

F76-061125




TYSAN

FOUNDATION LIMITED

RABEIEARAT

DRILLHOLE RECORD

HOLE No. A-S19

SHEET 2 of 3

PROJECT Planning and Engineeting Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A

DRILLHOLE LOG JO311S26(TFL) LOK MA CHAU LOOP.GPJ TYSAN 25032005.6DT 21.4.10

¥. Point L.oad Test

METHOD RC CO-ORDINATES JOB No. JO911526 (TFL)
E 826,042.20
MACHINE / No. XYZB/CCL-3 DATE from 30.11.09 fc 05.12.09
N 842,133.06
FLUSHING MEDIUM AIR/WATER ORIENTATION Vertical GROUND LEVEL +577 mP.D.
Water P~
o | gloe| g3 | L P
% | (m osla . B o E Tt
g é %E Shift i E gg % g 3% -'%ﬁ @ é. 53| 5 g 8 Deseription
= 2. | start! |3 = o @ 2 =15
EE 68| end = SE|Boe o uEiEu:S = o 22| &E ] {%'
- " F i | ¥ As Sheet 1 of 3.
= 100 - l 1 ! L
- _— 1050 w 1050 - -] -
- {2122 D 107 - l‘flﬁ
~ 1.26m - w1t - | F]'E
r at » | 2z [ k
02,12 18:00 = 22
e 166m| | | 1550 = [ 1 |
C at r M i -
= os0| |00 N =l i 14
2 - 0 1250 E i _l, 1)
- [tm.zzz D u B r -I-| l
- =8 z 130 I~ l T 1 ]
- 13.05] - | M l ]
- — 1350 - T ,I. T A
- C | 74
- 100 2 = - % T % 1
- — u 12 S EE
- 2123, 470 - 7 I T
» g ® . |~
- =9 = 1500 = = |-
o 15.04 o i - | k
- L \st0l-973 I 1550 Tl
- ) - L l ! Firm, grey, sandy CLAY / SILT. (SWAMP DEPOSIT)}
- - Ik
— 100 @ — E | T
- — a %50 1083 F 1660 E
- 4,3,3,5,9, 16701 - [ Medium dense, yellowish brown, fine to coarse SAND
I 22.2‘ D 2 . C with some gravel sized quartz fragments. (ALEUVIUM])
- - o
- 1750 e -
y E‘w — 1750 -
- 0 % —
E ] a }gﬁ -12.83 :ﬂsﬁo
- i o Very dense, yellowish brown, fine to coarse SAND,
- 0 M K {ALLUVIUMY
- —1 1905 13,33 [™91G - -
E ]‘21,"3%& b I:I : b3 - | I | I ] v | Exiremely weak, yellowish brown, complefely
E L e w toeal 1373 Fieso [])] decomposed meta-SILTSTONE. (Stiff, SILT)
- Jods - ]&l | Exiremely weak to very weak, yellowish brown,
- S0 g " | ‘ﬂ VIV| completely to highly decomposed meta-SILTSTONE.
o 1423 2000 11k {(Nery sHff sandy SIET with some graveland cobble |
e  Smal Disturbed Sample A Waler Sarnple DRILLER LOGGING GEOLOGIST GEQTECHNICAL ENGINEER
| Lerge Dislurbed Sample X Water Level CL.Chung 5.0.CHaN EDWARD GHENG
[] SPTiner Sample | Standard Penelration Test | GEGTECHNCAL FIELD TECHNICIAN DATE DATE
B ureUndstubedSample ] Permeabilty Test KW leung 17.1289 182,09
B uttoundistubed Sample ] Impression Packer Test REMARKS
Mazier Samgle & Standpipe/Piezometer Tip
[ riston Sampie ™ In-sitrVane Shear Test

F76-061125




REBREIRARAT

TYSAN

FOUNDATION LIMITEDR

DRILLHOLE RECORD

HOLE No. A-S19

SHEET 3 of 3

PROJECT  Planning and Engineering Study an Development of Lok Ma Chau Loop Ground Investigation Works for Area A

METHCD

RC

CO-ORDINATES

MACHINE / No. XY2B/CCL-3

E 826,042.20
M 842,133.06

JOB No. J0911526 (TFL)

DATE from 30.11.08 to 051209

FLUSHING MEDIUM  AIR/WATER ORIENTATION Vertical GROUND LEVEL +877 mP.D.
Water! =y
w | m g g .2 |& E -
E’g .Eﬁ Shitt agggég o %555 @ 'é 5S¢l s E o Bescription
2|8k FERG56 O |88 & % Bs| 8| 2|8
a4 [OD] end [Soj-rEjan| o KEu o [ [7:] 3|0 5o
o) =
- 182m| | gg ﬁ - ﬁ’ur sized rock fragments}
- at o -
- 03.12.09 18:00 et % 2050 o .
0442 5.40m 0.2 EC » 1 : I iy
C al 2130mm) % 2068 o l Cl
- 2&&7 08:00 TookLx/1t0me 208 =0 |4
- woolool 2117 —1—1"2101 2147|184 I Moderalely strong to strong, light grey, moderately to
» =20 2183 r ma| slighily decomposed meta-SILTSTONE.
o 70 1883 2170 . .
o = Sirorg, light grey 1o grey, slightly decompased
[ B9 8930|540 T2 I meta-SILTSTONE. Joints are closely to medium
» ’ » spaced, rough planar, very narrow, iron siained,
E I chiorite coated, dipping at 10°-20°, 30°-40° and
- A4 244 = 50°-60°,
I 100}100| 20 T210t -
- -2 -
r 100900 © T2 I
o nx o
: 20 -
- 100(100| 20 T2101 e
o r 24.40 23.95- 24.40m: With inteffamination of quarkz
E 474 2474 E n
L 100}100} 50 2108 o
of. -
<[ ob12. o
051208 a7 262 C
=E »
(=18 |+
oL L
ok o
=1l 100|100{ 53 T2101 -
M- -
=F r
051209 oz 20 srpl2193 " 2770
[l 5 ’ ) n End of drillhole at 27.70m.
I ="
al o
ar -
o r
SF -
=1 -
=< -
X S
o E »
< -
=L o
> -
ar l-
9F o
ot -
n -
EF
&l o Small Disturbed Sample 4 Waler Sample DRILLER LOGGING GECLOGIST GEOTECHNICAL ENGINEER
g | targe Dislurbed Sampte T Waler Lovel G.L Chun 8.0.CHAN EDWARD CHENG
1] SPT Liner Sample | Standard Penstration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
Slf ursUndstubedSampls § Permeabilty Test KW LU 17.12.00 18.12.09
WiE U100 Undisurbad Sample 1 mpression Packer Test REMARKS
% Mazier Sample 4 StandpipalPiezometer Tip
Z{{] Piston Sample ~ |n-gitu Vane Shear Tes!
e X Point Load Test

F76-061125




. TYSAN HOLE Ne. A820
- - FOUNDATION LIMITED DR“—LHOLE RECORD
RAREIEERAR SHEET 1 of 1
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. JOg11526 (TFL)
E 826,341.07
MACHINE f No. XY2B/CCL-1 DATE from 10.12.0 11.12.09
N 842,035.11 o lo
FLUSHING MEDIUM AR ORIENTATION Vertical GROUND LEVEL +4.57 mP.D.
Waler = = =
- o level ] DE‘ @ S o 15 » - %
o8 | o2 m Egﬁggg 8154w 2 8=z | 2le Description
S8 e savgEESCE OSSR 3 13 HAEIR-AE
G& |03 end FEfFaend f (EELD o » cB0E[ 2 |6
-10.12.0% PW - Loose, grey and yellowish brown, very silty fire to
» o coarse SAND. (FILL)
- A D45 C
- lE 0.50! :
- g n oss| 5357 [ 100
- 1.00 - Very soft, dark grey to yellowish brown, CLAY, (FILL?)}
- | e 1asl sa07 Faso
- — 150 - i I T Soft, grey to dark grey. CLAY / SILT. (SWAMP
E 100 260 — N E DEPOSIT)
r — 5, 185 r o l o
» 200 - I - ! b
: I
s - k
- - 3.00 - E _l_ 'I‘ |
[ 100 4 bls g 3 o - | -
: ] O I A
- C ! | I3
- 2,32m [ F= |4
: 1o S Y
|- 10,12 : C =1
11.12.08 oéem| | | 450 - =]
F 500 al 100 11 bis 5 - f - ! E
Fitazes P [0B:00) L o a5 043 Fsoo |55
- 500 2 End of drillhcle at 5.00m.
of o
<E -
&E r
=i -
[=]3% -
ol C
W .
ar ul
SF L
- {
& C
Zr -
WD .
[t = C
= -
GF C
o -
ok C
9 - N
2k -
Il .
(] =
=L r
=k C
I L
Sk -
- L
Zk -
£
§ &  Small Disturbed Sample 4o Waler Sample DRILLER LOGGING GECLOGIST GEOTECHNICAL ENGINEER
g 1 Large Disturbed Sample T WaterLevel T.H. Wong 5.0. CHAN EDWARD CHENG
= [] SPT Liner Sample E Standard Penelralion Teat GECTECHNICAL FIELD TECHNICIAN DATE DATE
8|R weundsubedSample  § Pemmeabitty Test KW.lewng 171209 181209
WE 1100 Undistarbed Sample T Improssion Packer Test REMARKS
g Mazier Sample If] StandpipalPiezometer Tio 1. Inspeclion pit axcavated from 0,00m-1.50m,
ﬁ D Piston Sample ~ In-situ'Vane Shear Test
a > Point Load Tes!

F76-061125




TYSAN

FOUMDATION EIMITED

ERBELRARAT

DRILLHOLE RECORD

HOLE No. A-520a

SHEET 1 of 1

PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A

METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 826,261.21
MACHINE f No. XY2B/CCL~i DATE from 28.01.10 to 28.01.10
N 841,982.05
FLUSHING MEDIUNM AR CRIENTATION Vertical GROUND LEVEL +4.88 mP.D.
Water -2 —
o | &|ove| o 2 1L g |zt
B -
28 |22 [, #8582 6 |5.ug L E=1s | B la Description
£8 55| [SHE5R8 o |880F % c | 85| 8el 8 |E
S5& | 88| end FHCBE| & EELS [ 7 i | ok 8 |5
[-2801.100 PW - Lcose, brown, stightly silty fine to medium SAND,
L " (FILL)
o s 045 o
o = 050 o
- g o oss| +388 F 100
- 14 2 I Very soft, grey, CLAY / GILT. (SWAMP DEFPOSIT)
E | isdc 145 E .I. T .i_ 1
- — 150 - [+1
- 100 abls —1 1 » ! | 2
- _— 2 195 o -1
5 200 - — I o
- — w £ |1
- 400 abis g 3 N I T | -
u — 4 345 r T
- 350 u !Tl_
- 2.97m :{]—l; % 450 E ! .I, [
» 560 | at 11bis § - el T
260110 PW | 18001 L o 4ol 012 Fsoo 1714
. 500 . End of drilinale at 5.00m.
of =
<r -
S u
i g -
fon ] G -
ar o
ar I
8 L L
M -
e o
o I
= ta
&E o
(ol u
el -
al- o
'Y -
Sk o
= - r
=2k o
=il r
&I =
i »
=r o
Wi C
o o
jory 98 o
F E -
§ & Small Disturbed Sample A Water Sampla DRILLER LOGGING GECLOGIST GEOTECHNICAL ENGINEER
g I Large Dislurbed Sample * Water Lavel JH. Wong 8.0.CHAN EDWARD CHENG
£ ﬂ SPT Liner Sample l Standard Penetration Test § SECTECHNICAL FIELD TECHNIGIAN DATE DATE
_8_1 B 76 Undisturbed Sample T Ppemeabily Test EW.teung 09.02.10 10,0210
w E U100 Undisturbed Sample T Impression Packer Tast REMARKS
% Mazier Sample Iﬁ StandplpeiPiezometer Tip 1. Inspeciion pit excavaled from 0.00m-1.50m.
Z|[] riston sample ~ In.situ Vane Shear Test
e . Paint Load Tesl

F76-061125




. TYS AN HOLE No. A-520b
rommamioninarss | PRILLHOLE RECORD
| [ |
ﬁﬁ,ﬂtglﬁﬁﬁﬁﬁj SHEET 1 of i
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigafion Works for Area A
METHOD RC CO-ORDINATES JOB No. JO911826 (TFL)
E 826,293.09
MACHINE 2 - D 270116 to 27.01.10
HINE / No. XY2B/CCL-1 N 842,137.15 ATE from 0 H
FLUSHING MEBIUM  AIR ORIENTATION Vertical GROUND LEVEL +489 mP.D.
Water] —
2 @ level EBE EB; - o . %
ob |22 &)  H358S 4 §x§5 » 2 8>1s |2 ls Description
E9 |80 |saEEEHSR O 855 3 E |8315=| 2|8
O& |OT| end Foaj-offwred| o [LEw D) =4 @ fraic i O S B
-27.01.10 PW F Soft, brown, slightly sandy SIET. {FILL}
- o | & o04s| 2430 - 050
- le 050, . Soft, grey, CLAY / SILT. (SWAMP DEPOSIT)
E_ g. a 0.85 :_
- 100 =
- _— | fo rasl saz9 Faso
- — 1 - o loose, grey, siity fine to coamse SAND with cccasional
- 100 14 big = I oyster fragments. (SWAMP DEPOSIT)
- ] ~: @ O E
— —| 200 -
— 100 abls g 3 o
» M 4 345 .
- 350 -
- | 4150|4020 t 450
n 3.05m ’ - Soft, grey, CLAY / SILT. (SWAMP DEPOSIT)
- s00 [ al 100 15 s 5 -
270110 PW | 1B:00 — A 495 D11 [ 500
- 5.00] F End of drillhcle at 5.00m.
of =
s r
& C
5 o
GE o
(L] o -
er. C
o
aF C
& o
2t -
wi- -
st C
£F -
5] -
ol »
Qr -
or o
of »
I C
o L
it »
b4 o L
SF o
=f x
‘% *  Small Disturbed Sample A Waler Sample DRILLER LOGGING GEOLOGIST GEOTECHNCAL ENGINEER
%l | Lorge Disturbed Sampla * Waler Level THWag S.0.CHAN EDWARD GHENG
s [l SPTLinerSampls | Standard Penetration Test | GEOTECHNIGAL FIELD TEGHNICIAN DATE DATE
3|H ursUnditubsdSample  § Pemmeaiity Test BW.toua) e 060210 10.02.10
uE U100 Undisturbed Semple T impression Packer Test REMARKS
% Mazier Sampla If} Standpipe/Piezomater Tip 1. Inspection pit excavaled from 0.00m-1.50m.
= E] Pislon Sample ™ In-silu Vane Shear Test
o X Point Load Test

F76-061125




¥ Poinl Load Tesl

. TYSAN HOLE No. AS20c
LY., ovwsrovinams DRILLHOLE RECORD
BARETIEARAN SHEET 1 of 1
PROJECT  Planning and Engineering Study an Development of Lok Ma Chau Loop Ground investigation Works for Area A
METHCOD RC CO-ORDINATES JOB No. J0911526 {TFL)
E 826,399.08
MACHINE / No. XYZ2B/CCL-1 DATE from 26.01.10 to 26.01.10
N 842,092.08
FLUSHING MEDIUNM AIR ORIENTATION Vertical GROUND LEVEL +5.35 mP.D,
Walter =
R R [&)
g | 8|5 degled |e s s |3E|_ |, "
28 22| shin ], 20222 o |2xCe 1 2 8= | = 2 |y Description
£8|%E|xav[EiE0R8 o 880 3 E |53 5| % B
Gh |OS]| end Edralnr| £ [ Eu O - @ el | SE1 8 (&
-26.01.10] PW F XKH Loose, brown, fine to coarse SAND. (FILL)
3 - asele!
N o a 0ss - XK
: A I
- IE E GRS
- s | 035 - Lo
L 4,00, F e
- C L
n L] | o« b e 145|_3285 I 1,50 S5
n — 150 F T l T Soft, grey to dark grey, CLAY / SILT. {SWAMP
I 100 3bia —1 t C | ! | ] DEPOSITY
. — =, 185 I - | -
n 280 - | - | 3
% Lt
- - | 1 1
= — 30 c ]'.T-
- 100 Sbis g 3 C - ; -
- — 4 s C Bk
: M
- - - i -
- = i
- . F | =11
£ 3.82m '1';)" g 450 o I | T
» 5,00 at abis E C 17
Foeoti0 PwW | 18:00 _— + 495 +035 T 8500 I3 [+
- 5.00 = End of diilthole at £.00m.
of o
=L -
L8 C
2 o
al o
[1p] o -
=] -
ar -
& C
E1n r
@ L
[l -
zE E
o} C
[ I
(=1 -
or C
) . -
of o
it -
o "
i n
=F »
¥ n
of -
gk C
EL o
§ e  Smal Disturbad Sample 4 Water Sampla DRILLER LOGGING GEOLOGIST GEGTECHNICAL ENGINEER
b | Lage Disturbed Sample T Walor Lavel THWong 5.0,CHAN EDWARD CHENG
=t [ SPTLinersample | Standara Penetration Test | GEOTECHNIGAL FIELD TECHNICLAN DATE DATE
8|F ursUndistubedSamgle | Permeabilly Test KW.leung oo £9.02.10 10.02.10
wlE Y100 Undislubed Sample | Impression Packer Test | REMARKS
% Mazier Sample E? StandgipaiPiezometer Tip 1. Inspection pil excavated from 9.00m-1.50m.
Z{[] riston Sample ™ In-situ Vane Shear Test
O

F76-061125




. TYSAN HOLE No. A-521
- - FOUNDATION LIMITED DR”—LHOLE RECORD
FEBETEARLT SHEET 1 of 4
PROJECT Planning and Engineering Sludy on Development of Lok Ma Chau Loep Ground investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0g115286 (TFL)
E 825,696.03
MACHINE / No. LY38/DR09 DATE from 25.11.09 fo 01.12.09
N 842,042.10 AT 1 !
FLUSHING MEDIUME  AIR /WATER ORIENTATION Vertical GROUND LEVEL +4.55 mP.D.
Water =
@ i (M onjow . | @ = inti
gg %% ssg,r?j s %%Eé g Sytsl s 2 g'?g: 5 Tl Description
== o o2 ™ —
55|88 end B0 = [FEEY & 3 |28|8E|8|&
-25.11.08 SW - Loosze, yellowish brown to brown, silty fine to coarse
o o SAND with some gravel sized rock fragments. (FILL)
o o |a 045 F
: A
- . o5l 4355 I 1,00
- Dry ' I Veryloose to [oose, grey and brown, silty clayey fine to
[ at : coarse SAND with occasional gravel sized rock and
- 25,1108 18:001 | | s 145 r brick fragments. (FILL)
_‘27.11.0_9{ Dy 150 C
u al 100 1 -
- 08:00 - 2 185 -
[ 200! -
— — 300 -
o 78 % 3 o
C — 4 345 -
[~ 3.50 -
- 27,1106 L 4005 [ 450
-28.11.09 ZB81m 420 - i | 1-—] Firm, grey to dark grey, CLAY / SILT with some oyster
C al 100 s C [ ] fragments. (SWAMP DEPOSIT)
- = C [+ 13
: = R
- - 1%
2f- a0 7 — n I N
=F - -~ E]
= [
bl e 650 - 74T
oL 6 - =LA
9k ](0.0.1.2. 1 R % o [qT;] b
I - Hub [] - -
i o B
il 73% C i ’ T_
g E BW — 7.50 E gk
st o5 C % | |
i 1 — o
-y =
3 - Y
i 1 T = g FJ
= Qo111 670 o i-
= 2s [:I » L TLT
o w900 - I a I ]
§ - 5.05 o g
é E - 950 E l T
- 100 ﬂ » l ik
= 545 [-1000 112
§ e  Small Disiurbed Sample A Water Sample DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
%] 1 Lasge Distutbed Sample ¥ Waler Level P.S. Tam 5.0. CHAN EDWARD CHENG
= ﬂ SPT Liner Sample E Standard Penstration Test | GEOTECHNICAL FIELD TECHNIGIAN DATE DATE
% U786 Undislurbed Sample § Permeabilty Test BW.leung 93.12.09 04.12.09
ulE utooundstwbed Sample | Impression PackerTest | REMARKS
g Mazler Sample & Standpipe/Piezemelor Tip ;: mgmﬁgnﬁfébﬁn? ,","‘,‘ﬁg{'_,‘,’r‘,',‘ ,‘j—ﬁﬁf’*z"’““‘-
Z|[] Piston Sample ~ \n-situ Vane Shear Test
o ¥ Point Load Test

F76-061125




DRILLHOLE LOG J0911826(TFL) LOK MA CHAU LOOP.GPJ TYSAN,_25032005.GOT 21.4.10

. TYS AN HOLE No. A-S21
- - FOUNDATION LIMITED DR”—LHOLE RECORD
FHUEIEEARAT SHEET 2 of 4
PROJECT  Planning and Engingering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0g11826 (TFL)
E 825,696.03
MACHINE / No. LY38/DR09 DATE from .11.08 to A12.0
N 842,042.10 251108 to 01.12.09
FLUSHING MEDIUM AR/ WATER ORIENTATION Vertical GROUND LEVEL +4.55 mP.D.
Water o =
. s lavel mae EB\ . @ o 9_
L) 5 @ |a

of 22| Sl 98989 55,8, £ 1851 |2|e Description

So |68 [EISE28 G BINE & E 22| B .| 8B

E2 |88 o BSedsy ¢ |TEES & & |23 8E| 3|5
- * - T As Sheel 105 4.
[~ 100 /4 - | I r_l
C = w 1020 -6.08 [ 10,60 ;‘q’” . _ _
- (0,0,0,1,1, 1070 - 1 l = Firm, yellowish grey to grey, sandy CLAY / SILT with
= i=2 ” - E some oyster fragments. (SWAMP DEROSIT)
- N 1 1500 - |
o 1105 " T
o - ; '[' 1 3
- — v D - T I 'F!
}' 100 2 12 :_ :{. E l—
- 4 o 214
- ©1.0.%1 ® }gi%ﬁ F l_- l |
o woor n 7 o =1
~ =2 13.00 — -
- Dry 2 305 - l F]
e | =[]
- 28.11.0 : F 1
30.11.09 osom| [ | 1350 - | ("L'/i r
o al - }' H
— 801|100 ) -
E ] m 140011005 F 1460 1 _ i
- 22222 1430 - ! Loose, yellowish grey, very silly fine to coarse SAND,
o s D = E (SWAMP DEPOSIT)
— o 00 —
R 1505 -
- - 7 1550 E
- 0 ) -
" — 4 g fosel=1184 11650 . - 3
n — 16,60, » Medium dense, yeflowish brown and yellowish grey,
o 0 sanis » fine to coarse SAND with much angular fo subangular
[ ] w1705 L gravel sized quartz fragments, (ALLUVIUM)
- gazaz 1710 - -
C == . w 1750 :
- 1755 -
c 10g0|-=14.05. L - -
o 13, 18,47, 15, 1870 - | Very dense, yellowish brown, silty fine to coarse
o ot [:_l 3° » SAND with some fine gravel sized quartz fragments.
- o et C {ALLUVIUM)
o 645 I 2000

¢  Smal Dislurbed Sample 4 Water Sample DRILLER LOGGING GECLOGIST GEOTECHNICAL ENGINEER

| targe Distubed Sample X \Waler Level P.S. Tam 5.0. CHAN EOWARD CHENG

I] SPT Liner Sample l Standard Penelration Test | SEOTECHNICAL FIELD TECHNICIAN DATE DATE

B UfsUndsiubed Sample 1 Permeaity Test KW.lewg 021209 04.12.00

E 1100 Undisturbed Semple T Impression Packer Test REMARKS

Mazier Sample 15 Standpipe/Piezometer Tip

D Piston Sample ' tn-situ Vane Shear Test

> Point Load Test

F76-061125




. TYSAN HOLE No. AS24
Y. covmamovmers | DRILLHOLE RECORD
FEBEIRARAT SHEET 3 of 4
PROJECT Flanning and Engineering Siudy an Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOED RC CO-ORDINATES JOB No. J09118286 (TFL)
E 825,696.03
MACHINE / No, LY38/DRQO9 N 842,042.10 DATE from 25.11.09 fo 01,12.08
FLUSHING MEDIUM AIR /WATER ORIENTATION Vertical GROUND LEVEL +4.55 mpP.D.
Water —
o | sies] geTed | | ¢ |5t
o8 |zl {1 g8588 ,%xf-’ﬁ < 8= o |2 e Description
=g |28 [E4S5R8c RENY £ c | 83|85z 8|
55 |O8 | end [E8CeG € JLES] 2 @ cB|AE| 8|5
- - ;':T}.i: As Sheet 2 of 4,
- a0l -16.05 2060 1 F i
- lgg,;g;;“},ﬂ- [] » 2082 - il Extremely weak, yellowish browr, completely
F 103ZZ0mm n 2% - { ||I I } decomposed meta-SILTSTONE. {Stiff, sandy SILT)
3 . . il
g || g }IEI
- s Zg o Il I I
- lgig%m 1%, D » 2P I | I
- el 3 2300 - 1 |Z I v
- =B |§| | |
- 2550 F ] || ]
I PW || 2550/ =20.95 [ 2550 § .
- AW 74 E ]&’| Exiremely weak to very weak, yellowish brawn motiled
» ? - | 4; grey, completely to highly decomposed
o a5 / » r . meta-SILTSTONE. (Very stiff, sandy SILT with some
~f n 1 I gravel and cobble sized rock fragmeants)
~E o ) F ‘?I J
E » 40,11.09) 18:00 fvare —“: ag 2650 o LI
@Fo1209 Z8im ke [l e 2580 £ ] I l
§ i at 1R IC0m 4 BB o p T
S e ol
1N ol .
oL - = )
E i : }j.lzljl
& o 3 ViV
°E I
of E d
st C sl
o - T4
1 E ] E[ I“l
;i
§5 ot 2050 . ] :I
= 2030 100 @ © em - ]‘{’;| |
Er [20.501 Wr” Zogo[—223% )
Sl e Smal Distubed Sample A Waler Sample DRILLER LOGGING GECLOGIST GEOTECHNICAL ENGINEER
El ] varge Disturbes Sample T Waterloval P.5.Tam $.0. CHAN EDWARD CHENG
g [l o Lirer Sample | Standard Penotration Test | GEOTECHNCAL FIELD TECHNICAN DATE DATE
SR ursundsiubodSample T Permeatilty Test KW.leung £2.12,09 04.12.09
wW|E UdUndistubed Sample ] tmpression Packer Test | REMARKS
S| Mazer sample #& StandppaiPlszometer Tip
2[[] pistonsamate ~ In-sHu Vano Shear Tesl
| X Paint Load Test

F76-061125




. TY'SAN HOLE No. AS21
FOUNDATION LIMITED DRILLHOLE RECORD
-] o
FEBETHERAR SHEET 4 of 4
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911826 (TFL})
E 825,696.03
MACHINE / No. LY38/DR09 DATE from 25.11.09 to 01.12.08
N 842,042.10 0
FLUSHING MEDIUM  AIR / WATER ORIENTATION Vertical GROUND LEVEL +4.55 mP.D.
Water =
@ @ level | & 9?‘; ea‘i o % " o E’E_
ga 22 &) 588 415 8 A 8= |2 le Description
S5 |58 an 0B8R0 §[88NE B E 22|51 8 |%
58|88 BHCERY & |T8ES] & 8§ |23|8E| 8|6
- T00[T00) B2|7.5 - | Sirong, light grey to grey, shghtly decemposed
- - meta-SILTSTONE. Joints are closely to medium
[~ I locaily very closely spaced, rough planar, very narow
- 100|100 82 2101 C to narrow, chiorite coated, dipping at 20°-30°, 40°-50°
» I and subverticat from 33.80-34.10m.
- 24 E
» 100(100{ 70|, ¢ 2161 -
C . 1
» 273 o
» {00(100| 71 T2101 -
. 70545 ua s
- o 34.30- 34,50m: Quartz veins infilling.
I 1001100{ 80 | 5 o 2101 o
- 112,09 g0l ac ool G067 13622
[« - End of drilhole at 35.22m.
of. -
<l E
~Nf o
=k -
ok -
oF "
b C
e E-
ar C
ar C
=~ -
& C
[t o -
ok i
gl o
ol L
or F
ar C
o o
o o
X —
o .
-4 N »
=L =
b4 nd »
SE »
i C
Er u
ﬁ ®  Small Disturbed Sample A Waler Sample DRILLER LOGGING GEOLOGIST GEGTECHNICAL ENGINEER
|| Large Disturbed Sample T WaterLeval P8 Yam 5.0. CHAN EDWARD CHENG
S| sPTLinersampie | Stendard Penciration Test | GECTECHNIGAL FIELD TECHNICIAN DATE DATE
g E U76 Undisturbed Sampte }: Permeabilly Test KW.losng .. 03,1209 04.12.09
B U100 Undistwbed Sample | Impression Packer Test REMARKS
€| Mazier sample & SlandpipelPizzomeler Tip
E’ D Piston Sample * In-sita Vane Shear Tesl
e 3 Poini Load Test
F76-051125




o ’I‘YSAN HOLE No. A-S22
FOUNDATION LIMITED PRILLHOLE RECORD
|- |
EARETIEERAR SHEET 1 of i
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Waorks for Area A
METHCD RC CO-ORDINATES JOB No. JO911826 (TFL)
E 825,989.01
MACHINE / No. XYZB/CCL-1 DATE from 24.11.08 to 25.11.08
N 841,966.22
FLUSHING MEDIUM AIR ORIENTATION Vertical GROUND LEVEL +4.08 mP.D.
Water =
o 8 lavel | &3 Eaﬁe{ EB; - @ B E;_
— ih]
of 08 émt ,_Egg 83 4i5 © e - =3 8= . 2| e Description
£5 55| avidsges G 3ENE ¢ E g2 |8 |f
SE 108 end BECxda| & (LS £ @ c3I13E| 8|5
|-24.11.0% PW L KRR Very loose 1o loose, brown and gray, SAND with some
o £ 25055 angualr grave) and cobble sized roek fragments.
» oA 0as C S FILL)
bole! {
o % 050 C Fa%%e,
- = O‘Q.Q
- - 0.0‘0
-24.11.09 E 5 085 C. 2ot
[25.91.09 1,00 - *.:.*
E I lad ¢ 145 E 4
o i 150, o
- 100 o o
- - 2 145 Fe
. 2.00 -
E - | +1.08 F 300
- 30 o Soft, dark grey to black, CLAY / SILT with some rools,
I 100 3 C (SWANP DEPOSIT)
- L 4 345 I
o 250 r
- 145m| [ | g 450 5
o 500 | at 108 5 o
25.41.09) PW | 18:00 L s 4851 082 " 500
- $00 o End of drillhole at 5.00m.
of -
<[ o
& - C
BE C
ofF C
- -
ar u
g » =
wl r
=t C
&k N
[ £
Py -
ol- o
o -
or [
or o
| (. -
=] -
1 o
] m n
< o
=F o
wk o
8k r
ZE n
EE
ﬁ *  Smat Disturbad Sampla 4 Waler Sample DRILLER LOGGING GEOLOGIST GEOTECHNIGAL ENGINEER
Z| | Loge Disturbed Sample * waler Level T.H. Wong $.0.CHAN EDWARD CHENG
=4 [l SPTLiner Sampis | Standand Penelralion Test | GEOTECHNICAL FEELD TECHNICIAN DATE DATE
BIE  u7eundisturbed Sampla T Pomeabilty Tast KW. Leunq 10.12,03 11.12.09
w @ LHOD Undisturbed Sample T ‘impression Packer Test REMARKS
% Maziar Sample El StancpipelPiezometer Tip 1. Inspeclion pil excavaled frem 0.00m-1.50m,
Z{[] Piston Samgle ' In-situ Vane Shear Tast
o X Point Load Test

F76-081125




o TYSAN

m FOUNDATION LIMITED

FRAREIERARAT

DRILLHOLE RECORD

HOLE No. A-823

SHEET 1 of 5

PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A

MACHINE / No. XYZB/CCL-1

METHOD» RC CO-ORDINATES

E 826,156.16
N 841,912.01

JOB No. J0911526 (TFL)

DATE from 26.11.09 to 041209

DRILLHOLE LOG J09915826(TFL) LOK MA CHAU LOOP.GPJ TYSAN_25032005.6DT 21.4.10

U76 Undisturbed Sample I Pemmeabilly Test

U160 Undisturbed Sample T impression Packer Test
Mazier Sample f Standgipe/Piszemelter Tip
Piston Samgple ~ In-situ Vane Shear Test

IR [Bome=— o

X Poinl Load Test

FLUSHING MEDIUM  AIR/WATER QORIENTATION Vertical GROUND LEVEL +5.33 mpP.D.
Water =
- @ | level | & 23; E?’; o 17 " o QQE_
of 22| M| B8Y8g 5 15 B 2 8315 |2 |e Deseription
c = = o8 S I8 E~E =z = & o
T8 | R Eg88es 9 sebl 2 5 |Bzg|8e| |2
ga |08 end Eddrjoom| of Jr=uin et 1] cl{aE| S |5
Cee1Lm PW - Loose, brown, fine fo coarse SAND with some gravel
- - sized rock fragmenls. (FILL}
» o |4 045 C
C r 050 o
o E v oes| +4zal i
o 1.00 F Firm, grey and brown, CLAY [ SILT with sand matrix.
- - (FILLY
o . | o i ¢ 146 4383 [
» 100 =, % a2 Loose, brow, fine to coarse SAND. (FILL)
- . == -
{ 2.00 L
- 26,1108 -
27 41.05] | 300 -
o 100 3 -
o — 4 345 -
o 250 r
- — 450 E
N 100 % § C
" — s 495 -
| 5.00 [~
- | 017 |
: 5% . ot To firm, dark grey, CLAY 7 SILT with oysier and
B - shell fragments. (SWAMP DEPOSIT)
~ 85 ? - ']‘q’"
- | {1,0,01,0 ’ 5% - 1 bol
: ekl s N S L
— w700 —
n 705 S I K]
- - 50 - Iz
E— 100 % 1 E— f{' l Fl
- — = 850 527 I eeo l(jT;l ]
|- 1,11, " - 2 : Laose, yellowish grey, silty fine to medium SAND.
[ 5 n (SWAMP DEROSIT)
| - 13 8Dn -
" .08 »
- - osol=417_I 950 .
- - Firm, dark grey, GLAY 7 SILT wilh decayed rools.
- 100 N (SWAMP DEPOSIT)
- 467 1000
Small Disturbed Sample 4 Waler Sample DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
Large Disturbed Sample * Water Love! THWong 3.0, CHAN EDWARD CHENG
SPT Liner Sample l Standard Penalration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
KW, Leung 10,1208 11.12.08

REMARKS

2. Flushing medium for first 5m [s air,

1. Inspection pit excavatad from 0.00m-1.50m.

F76-061125




X Point Load Test

‘ TYS AN HOLE No. A-S523
- - FOUNDATION LIMITED DR”—-LHOLE RECORD
FEBEIRERAT SHEET 2 o 5
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Laop Ground Investigalion Works for Area A
METHOD RC GCO-ORDINATES JOB No. J0811826 (TFL)
E 826,156.16
E / No. XY2B/CCL-1 DATE from 26.11.08 to 04.12.09
MACHINE /N N 841,912.01
FLUSHING MEDIUM  AIR /WATER ORIENTATION Vertical GROUND LEVEL +5.33 mP.D.
Water =
" o level ® # o ® - » o EE-
=¥ _E’.'x:“"_’ S(?rzt & §% 8 &l o 5 o = @ T 8= = Blae Description
2 2B 5|=a 508825 d (2805 2 5 |85 8| & |8
6k | O8] ens ERCES2| & |EEEa & & c3 ] 8E| 2 |
- LA™ - u | I Ag Sheet 1 of 5.
n 100 n I i l 3
s e s 1050 - ==
- i1z 0% " lTl'
o H=& D 1 I
- w1100 - HNE
F 1105 C .l, ] .l.
- | 1150 E T _[ T 3
z Sk
- 85 » - |l | 14
- - | =]
- — w 1280 o7 Feagn TIT
o (7.6,5,4,4, }%5}’5’ o Sg- ] Medium dense, yellowish brown, silty fine lo coarse
[ S D = o SAND with some grave) sized quartz fragments,
— n 130 - (ALLUVIUM)
- S 1350 F
- 0 :_..
F 3.12m -
» al r
- 27.11.09 LTSN S — 1450 E
-23.11.G_9£ zaom| {7 ? 1de0 E
I at o 353k C
— 08:00 | ) 12‘23 [
E [ (4; 5;:, &4, D " 1 =20 .
L % 1550 -
o 15.55 »
of E
< -
~p o
Py 186021127 [ 16,60 _
oL 15.0,8,7,9, 1670 - Dense, yellowish brown, fine o coarse SAND with
=1 I D x o some gravel and cobble sized quartz fragments.
g :_-" T s E (ALLUVIUM)
& C
=F - o]
or » v
el r
2F - ]
afF -
&t - ]
SE 8,40, , 1asaf=1327 1850 T ’ —
=F 10.00 wosoomy | [ 2 (oo E I [ ] | Extremely weaak to vary weak, Hgnl yellawish Fink,
100t42/%0m
EqN PW ) 18.50 r l [ campletely to highly decomposed meta-SILTSTONE.
G W ] 7 B = I ‘] (Very stiff, SILT with some gravel and cobble sized
sr / C +| I wiv| rock fragments)
i . 2= | E
o e -
a | [ / ]
EE A 467 F 2000
ﬁ & Smali Disturbed Sample 4 Waler Sample DRILLER LOGGING GEQLOGIST GEOTECHNICAL ENGINEER
§ | large Disturbed Sampla * Water Level THWeng 5.0, CHAN EDWARD CHENG
= D SPT Liner Sample l Standard Penstration Test | GECTECHNICAL FIELD TECHNICIAN DATE DATE
8|F ursundstubedSample  § Pemneabilty Test EWlewyg 10.12.09 111209
W U400 Undisturbed Sample 1 impression Packer Test REMARKS
% Mazier Sample & Stardpipa/Piezomeler Tip
Z|[] Piston Semple ~ In-silu Vane Shear Test
[a

F76-061125




TYSAN

FOUNDATION LIMITED

RRREIEARAR

PRILLHOLE RECORD

HOLE Nao. A-8523

SHEET 3 of 5

PROJECT Pianning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A

METHCD RC CO-ORDINATES JOB No., Jo911526 (TFL)
E 826,156.16
MACHINE / No. XY2B/CCL-1 N 841.912.01 DATE from 26.11.08 to 04.12.09
FLUSHING MEDIUM  AIR/WATER ORIENTATION Vertical GROUND LEVEL +5.33 mP.D.
Water o~
- @ level | Eaé ea&’ o |8 @ o ‘I’E
o8 |22 é?:.%t  H823Y 4|5 4 8= o 2lo Deascription
£o|68 EHE Rzl 5 [BE~E £ E £% | & T -1
8| B E|sat s ERESY S |neh E | 83| 8g| 2|E
o {Ool| end Fdrafer & ILEu o o @ r3lo&El Y i6
F2aanee Evan 2010 e —t47F-20:10 \As Sheet Z of 5,
- a(m o Moderately weak to moderately strong, light yellowish
C os:0o| [100)123 0 12101 4527 F 2060 | brown fa yellowish brown, highly to moderately
» 2078 » decomposed meta-SILTSTONE. (FAULT ZONE)
o NI : r 20.10- 20.60m: Non intact, recovered as angular
o 1567 T 21.00 gravel,
o 100120 | O T2108 C
-15.97 VAL
L " 2130 21.00- 21.30m: Non intact, recovered as angular
r 12155 2155 o gravel.
:_ 63|80 0 [>20 T20t :_
o l 47,02 £ 2235
- 2235 0 g.'ig N I: I Exiremnely weak to very weak, yellowish brown,
- IE D = - | | completely to highly decomposed meta-SILTSTONE.
- n=6s n 28 - 9 (Very sliff, SILT with some grave) sized rock
. — e - m I viv| fiagments)
: 100 Z ST
N — 0 x 250 827 2060 | [ y _
. f E Moderately strong, yellowish brown to yellowish grey,
- 100) 30| 0 | NI T2I0 | 1867 2400 moderately decomposed meta-SILTSTONE. Jeints
[~ I are closely to very closely spaced, rough planar, very
- 12420 2420 o narrow to namow, iron stained, dipping at 20°-30°,
u C (FAULT ZONE)
o C 23.80- 24,00m: Non Intack, recovered as angular
" 100001 @ 72101 ~19.47 [ 2480 | m | gravel and ccbble.
- 1.42m -
- at >20 - 24.80- 25,92m: Highly fraciured.
30.11.09) 18:00 2531 o any
- 0t.12.09 352m | -
" at 5
= 08.00 -
o » B2162| 0 | beo T2101 2089 b 2587 _
F NR = l } Extremely weak to very weak, yellowish brown,
<k P - completely decomposed meta-SILTSTONE, (Very
[ — pos2 Bﬁﬂﬁr‘zm 2022 1 I | l H sliff, SILT with some gravel sized rock fragments)
RE u + | 25.92- 26.32m: No core recoverad, assumed 10 be
A o ‘ | J vl completely to highly decomposed.
=128 100 * - l I
o SN
ﬁf — 50a0mm o 2740 s ? I
Zr brgol *i00%em + 2 5 ors0l poa7 [a7e0 N
af 20 e zs . IModorately woak 16 mpdetalely stong, yelowish
£r " 2267 Foaon brown, highly to moderately decomposed
% - 2]zl 0 28.00 2101 C meta-SILTSTONE, (FAULT ZONE)
Lk N o
SE 3 28.00- 28.57m: Nen Intact, recovered as angular
o 1
1 ka7 zas7=23.24 £ 2B57 | witl| gravel and cobble.
=1 -
st F4|T4| O |>20 T2101 »
o .
o o| 2357 {2820
o 12920 2520
g i 5
¥ 100§ 0 | 0 | NI 2101 - -
- L 29.20- 29.60m: Non intact, recovered as angular
el E 3
=r [29.00 o 2060|2420 - 2880 \gravel and cobble.
i - T
L 85 ¢ o457 Ea000 l | I |J VIV| Exiremely weak to very weak, yellowish brown,
§ o  Small Distwbed Sample a Water Sample DRILLER LOGGING GEQLOGIST GEOTECHNICAL ENGINEER
Z| ]  Large Distubed Sample ¥ \Water Level THWeng = 5.0, CHAN EDWARD CHENG
] [I SPTLiner Sample | Stondard Penelration Test | GEQTECHNIGAL FIELD TECHNICIAN DATE DATE
8| ursundstubeasample | Pemneabiiy Test KW.towng 19.12.09 11:12.09
WiE U106 Undistuibed Somple T impression Packer Test REMARKS
% Mazier Sampte & standpipelPiezomeser Tip
g D Pisten Sample ~ Ia-silu Vana Shear Test
o X Painl Load Test

F76-061125




. TY’S AN HOLE No. A-S23
), rvesmovwms | DRILLHOLE RECORD
=5 f=n
FHABETEARAH SHEET 4 of 5
PROJECT  Planning and Engineering Sludy on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No, J0911526 (TFL)
E 826,156.16
MAGHINE / No. XY2B/CCL-1 DATE from 26.11.09 to 04.12.09
N 841,912.01
FLUSHING MEDIUM  AIR/WATER ORIENTATION Vertical GROUND LEVEL +5.33 mP.D.
Waler —
g | gl HadleT | P
23 |22 & B8R S5 ), | 8= | B ile Desoription
28|25 v 2RE028 o IRANE 3 E 1838l 8
S& |08 end ECe|dhe| o2 S| < & 23| oE| 815
[ A= E |de I completely decomposed mieta-SILTSTONE. (Very
o a5 o | L{ stiff, SILT with some grave! sized rock fragments)
- — 1060 -
- [(m 13,29, D 2 s I |+|l
- 40, 2120mm) 41 I
[ W00kl L7kt @ 097 r | I I |¢!
- 3102 o I l !
x F T ‘ ViV
:_ 1.07m N I 1
I- al I ‘ | 1
- 3265 (a4
Fo112.08) Ly | 1800 260 325020273260 + i
[ 02,12, 3.48m - NModerately strong, yellowish grey, maderaiely
» at >20 u decomposed meta-SILTSTONE. Joints are closely to
i 08:00 I = medium spaced, raugh planar, naow, on stained,
E g0 8o l70 it : dipping at 20°-30" and 40°-50°,
o C
C = n
- we| [
- 4.5 o
- 00| 100! 72 w101 -
" -2967 3500
- - :_’_‘_‘:: Strong, light white, slighlly decomposed QUARTZITE,
n N aaa Joints are closely fo medium spaced, rough planar,
- 44 354 o e namew, iron stained, dipping at 10°-20" and 30°-40°.
o 20 | 3037 3570 ’_'"'“_
- o =]
<] :_ o1 | 91 | 33 —teocn 2101 | G067 - 36,00 M\ 35.70- 36.00m: Moderately decomposed.
= 5.0 - B
o Fr
N —z640 o Iy
8 - >0 3660 - froe—] 1
ey 00§1007 0 T2104 N 2
=l 36,50 w9 - [
8F 10.0 3187 Farzo e
% - T L &[T Extremely weak fo very weak, vellowish brown,
=k 76125125 72101 o | I | I completely decomposed meta-SILTSTONE. (Very
i NI I I viv| stilf, SILT with some gravel sized rock fragments)
=F - +|| (FALLT ZONE)
e 509 ap0n| 3276 3809 |1V[1]
o~ " I 3310 - s 24 Weak, yellowish grey, moderately decomposed
(ﬂj' - 24 fm 100 / a C 2 5 w | meta-SILTSTONE. (COBBLE sized rock fragments)
or a N
20212 18:00 — 25 & u 65| 3349 L3875 o
< 393.12.%3 3.54m : L Moderately strong, yellowish grey, moderately
o at 20 -~ i | decomposed mefa SILTSTONE with very closely
[ 08:00 - spaced joints.
3: 100{80] O Lo 10 2 34,07 {7.39,40
af NI 3427 Fasen v | Extremely weak, yellowish brown, completely
3: 125 [ n I 1 decomposed meta-SILTSTONE. (SILT) (FAULT /'
EE ) T, %] 2467 4000 ONE)
5 ®  Small Distubed Sample 4 Water Sample DRILLER LOGGING GEOLOGIST GEGTECHNICAL ENGINEER
= ] terge Disturbac Sample T \Waler Lavel THWog 5.0. CHAN EDWARD CHENG
S I] SPT Liner Sampla l Stardard Penelralion Test | SECTECHNICAL FIELD TECHNICIAN DATE DATE
g E U76 Undislurbed Sample I Permeabilty Test KW.leung 10.12.09 11.12.09
w U100 Undisturbed Sample T impression Packer Test REMARKS
% Mazier Sample E; Standpipe/Piezameter Tip
Z|[] Piston Sample ™ In-situ Vane Shear Test
e . Paint Load Test

F76-061125



. TYSAN HOLE No. AS23
FOUNDATION LIMITED DRILLHOLE RECORD
| =
RRHETEARAT SHEET 5 of 5
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB Ne. J0811826 (TFL)
E 826,156.16
MACHINE / No. XY2B/CCL-i DATE from 26,1109 to 04.12.09
N 841,912.01
FLUSHING MEDIUM  AIR/WATER ORIENTATION Vertical GROUND LEVEL +5.33 mP.D.
Water =
o Q9 level Q;& an - - - nmé
o8 | g érr?:%t  E8g8e 515 18 = = < 3 |4 Description
Eo | a8 s (208028 o (BE5E 2 E |22 |8.]8|%
SE | 58| end ERlAe ¢ |LEES & 23 8E| 8 i
E TUU[T00[ 50 n Sirong, light grey to grey, slighlly decomposed
- N mela-SILTSTOME. Joints are closely to medium
I » spaced, rough planar, very namow, iron stained,
C 1001100} 50 }i2.5 TRI0§ : dipping at 10°-20° and 30°-40°,
[ 41.26 4128 N
- 100§100{ © |>»20 1145 2101 148 -
E 100|100} 69 66 2101 E
E F u
E 42.83 r
- 2004376 -
F 100[100| 73 [4.0 2101 C
- 2.26m »
. at ~20 3,95, .
 03.12.09 18:00 5 o
I 04.12.09) 3.15m % s -
» at r
r 08:00 I
r 100j100] 75 [ 8.0 T2101 I
. 2.52m -
N at r
- 04.12.09) 18:00 45354005 45,39
- - - End of drillhole at 45.38m.
of. o
i o
&E r
&k C
ol C
s N
=il -
(3] »
1 o
o L
=+ r
af C
bt o L
zF -
oL -
o -
Qr C
Q b
'} : L
of C
=r -
I =
o 5
g -
b ot -
of I
-5 -
2k :
EF
ﬁ ®  Small Dislurbed Sample A Waler Sample DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
Z1 | Large Disturbed Samplo * water Level THWeng 5.0. CHAN EDWARD GHENG
s {] SPT Liner Sample | Stardard Penelration Test | GEOTEGHNIGAL FIELD TECHNICIAN DATE DATE
8] ursundstsbedsampin  § Pemeabiiy Test KW.lewg 101209 111200
WE uieoUndsturbed Sample T impression Packer Test REMARKS
% Mazler Sample & Standpipe/Piezomeler Tip
Z[[1 piston Semple ™ In-gitu Vane Shear Test
a X Point Lead Fest

F76-061125



. TYS AN HOLE No. A-S24
FOUNDATION LIMITED DRILLHOLE RECORD
] | |
%ﬁj@glﬁﬁﬁﬂﬁ] SHEET 1 of 3
PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Warks for Area A
METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 825,822.22
MACHINE / No. LY38/DR08 DATE from 30.11.09 to 07.12.09
N 841,887.09
FLUSHING MEDIUM AR/ WATER ORIENTATION Verticat GROUND LEVEL +3.55 mP.D.
Water =
- E.‘;’ level EE;‘ Qil ” " ° %
i im, 347
po |22 o 88188 g_xﬁg " 5 8=1 ¢ 2l Descripticn
8 |enlviSYESEE S|S0 3 E |82l 8e| 2|8
ad& |O8]| end 2EPIPe| & [EECA o @ e 2E| 8 [ &
:30.11.034_Pw - Very soft, grey {o dark grey, CLAY, (FILL)
E | a 045 E
- F %0 r
:_ E. & 095 :_
— 1.08m .00 L
» at o
F20.11; 1810 el c 145 o
- 01,124 1.06m — §50 L
r at 100 Obls 1 o
E 08:00 ] =, ass -
- 2,001 -
o i
- _— 300 |-
N 100 20l % 3 C
- e 5 345 r
B 350, -
- 5ol 095 [ 450 _ -
o o 250X Dense, yeifowish grey to yellowish brown, fine to
o 100 4t s C ,:‘:. coarse SAND with fine grave! sized quartz fragments.
o — o ¢ 495 r. SHKS {FILL)
- 2.70m 7500 n SRS
|- at - 0.0’0
- - Lo
- 01.12.09 18:00 - - ola%e!
[65.12.09 7.66m (7 ‘ C 3elels
C at / E oo}
oF 08:;00 / F Petede!
= ¢ ) - 25535
~F SRS
A - 5%
i 4 o SK
= - K
5k — ;890 N 35S
i — 60 r elals
Sk C et
8 100 47l & o HRK
8F — - TR 5
'S Hoam 1o - X XK
z 1 150 o ete®
= 7.55 - KR
L KA
FE o botetel
== e RS
ek E 555
o r o lete!
&F - ‘:’0
=1 sool—5.08 I 860
oF 12112, 870 - 7 | _’"] Firm, grey lo dark grey, CLAY / SILT with oyster
2t i D - X |17 | fragments and nuobish. (SWAMP DEPOSIT)
<t B ﬁ’;_
xF Y
*¥E o
5 W E G
y il 90 L .o
EF 545 F1o000 [[§1
Sl e smalDistorbed sample a Water Sample DRILLER LOGGING GECLOGIST GEOTECHNICAL ENGINEER
|| LapaDistubed Semple T Water Levol PT.Fong §.0.CHAN EOWARD CHENG
=1 {l et Liner Sample | Standard Penetration Test | GRUTECHNICAL FIELD TECHNCIAN DATE DATE
8|8 urmsunguubedsomple  § Pemeabilty Test L — 1712.09 18.12.09
wWlB U100 Undisturbed Sample T Impression Packer Test REMARKS
[=] _ 1. inspeclion pit excavaled from 0.00m-1.50m.
5 Mazier Sample i StandpipefPiezometer Tip z gﬂ v‘;enle et lest was canied ot ot 1.55m dept.
P . T . A waler sample was taken al 5.00m depth.
& [ PistonSample ™ InesituVane Shear Test | - e o et sm ol
X Point Load Test

F76-061125




DRILLHOLE LOG J0911S26(TFL) LOK MA CHAU LOOP.GPJ TYSAN_25032005.GDT 21.4.10

. TYSAN HOLE No. AS24
). ovwanoninm DRILLHOLE RECORD
FANETIBRERAT SHEET Z of 3
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911526 (TFL)
E 82582222
) 41, 07.12.09
MACHINE / No. LY38/DR08 N 841 867.08 DATE from 30.11.09 to
FLUSHING MEDIUM AIR /WATER ORIENTATION Vertical GROUND LEVEL +3.55 mP.D.
Wates —
@ a3 tevel | ¥ Eag EE‘\’ o |5 w 'DEDE'
of |22 s(:]n#t L8888 15 i 2 8= = 2| Description
2|35 i 08888 BE5E ¢ E 138 |%el| BB
Si |88 end EelE|B] & jTEfCS] & & c8 | BE| 38 |5
- 0.5?:“ o 2 T - :;_ | ,I_ As Sheet T of 3.
» a - 3
[oa.12.00 B0 — w 1980 - T T
YETY ; : I -1
3 12.09] 1 5a:m H}_ﬂo; 1,0,0, D - 1070 - T { _FJ
— 08:00 17 100 — T
o 1105 L T -|-
- — 1155/ « w t| 505 Faien TiT
E 73 nE . L SUH, grey to dark grey, CLAY 7 SILT. (SWAMP
o / :_ l I i ] DEPOSIT)
o 100 2L . I | I
- 2wl [
- garis 3 I
- Yea D 2 - l | i
x 280m = 5 C | i E
- 041200 18:00 L |_ Z T ]
e 13,60 o
Fosz0od  [T80m : L
- al Z - | T | i
3 B 1o )= S
- u -] -
- - 4 2 18] 1118 Faaz0 ik
- 11211, 1450 - i [ | ] | Extremely weak, greenish grey and white, completely
- s D = w10 :_ [ l decomposed mela-SILTSTONE, {Stiff, SILT)
E = }5:15 o ] | I
k- S
E | Zz I i
:— 100 ; b :_ 1 I l | I
: — 4 » 1880 1315 F 1670 il
- @8 11,18, e - l I i ! | Exiremely waak, yellowish brown, complelely
- AL D z e - | ] 1 [ [ decomposed mela-SILTSTONE. (Very stiff, SILT)
" - n
- it - | i
- — v B - I | | I |
3 % =
- % . SR HA
- ] | R | > i?ﬁ% - I l Ii |
- 10047 0mm ke - |ll1]
E 19,60 E | l | | |
- % 4645 2000 |||I|
e  SmallDisturbed Sample A Waler Sample DRILLER LOGGING GEQLOGIST GEOTECHNICAL ENGINEER
| Large Disturbed Sample T Water Level P.T. Fon §.0. CHAN EDWARD CHENG
[ SPTLinerSamplo | Standard Penetration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
U7s Undistnbed Semple | Pesmoabifty Test KW. Leun 17.12.09 18:12.09
E U100 Undisturbed Semple ] Impressicn Packer Test REMARKS
Mazier Sample & Slandpipe/Piezometer Tip
D Piston Sample ™ In-silu Vane Shear Test
X Paint Load Test

F76-061125




. TYS AN HOLE No. AS24
rompamoninarzs | DRILLHOLE RECORD
- | |
RABETEERAA SHEET 3 of 3
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J6911826 (TFL}
E B25,822.22
MACHINE / No. LY38/DR08 DATE from 30.11.09 to 07.12.08
N 841,887.08 1.0
FLUSHING MEDIUM  AIR/WATER ORIENTATION Vertical GROUND LEVEL +3.55 mP.D.
Water| —
" k] level | & Eg Eag - " . nmé
o8 |22 é'r?% _YELS Y Exﬁg w a 8= 2 2 ig Description
S8 |a5|vEIBR2B o |8ECE B S | 38| 52| 8|
EE [O8| end EH|Ae] o [EELD] F~ @ f8 | dE|l 915
- ] L Illii As Sheet 2 of 3,
5 SN
: {oandem 9 2080|4745 Fa070 | |71
3 21,09 Pt ¥ R = °Co Weak, grey and white, highly decomposed
- HW l21.01 L =TAE L2101 o7, IV | mela-SILTSTONE. (Angular GRAVEL sized siltstone
F INIL, o0 T 78S 21,20 and quartz fragrments)
E 1.70m 93 (83| 10 10t C 21.01- 21,20m: Non intact, recovered as angular [
I 05,1200 i8:00 - ravel.
o7 12,09 T50m 21811 1835 [ 21.90 Ut Moderately strong 1o strong, grey {0 greenish grey,
E al 9.4 C moderalely to slighlly decomposed mefa-SILTSTONE.
o ca:00 | 18,75 [-22,30 Joints are closely to medium spaced, rough planar,
- 100/100| 30 T2101 - |- 22,45 | [ | verynamow, iron stained, quartz vein infiled, dipping
E E at 10°-20° and 30°40°.
- - v,
- lo2,00 23.00}-=1945 [~ 23.00 || 21.20-22.30m: With Inferfamination of quartz.
- 1965 - 23.20 22,45- 23,00m: Moderately k, moderately 1o highl
C C ¢ 00 weak, moderately lo highly
- 100{100] © T2101 o ur decomposed,
o e \23.20- 28.75m: Locally highly fractured.
- - Strong, grey, slightly decompoesed meta-SILTSTONE,
o C Jaints are closely o medium spaced, rough ptanar,
o 1oo{100} o 2101 r very nairaw, iran slained, quartz vein infilled, dipping
o - at 10°-20°, 30°40° and 50°-60°.
r »20 £
» 2500 L 23.80- 26.45m: With intedamination of quartz.
C o It
E 100(100¢ © T2101 r
el -
<p C
E: b3 : B3] o5 o0 F 9645
ol -
2k zoom| [toojtcol 50 i15.0 T2iar -
=1 af l o
Stonizo8 18:00 . gl 2063 L2718
a1 ; i o &nd of drillole at 27.18m.
=} F
&F C
st -
ol ™
&L o
ar L.
or L
or E
- C ba
2r »
ol ol o
or =
ey C
=L N
x r N
Sr "
af C
& L =
ﬁ ®  Smal Dislurbed Sample 4 Water Sample DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
%l | Large Disturced Sample T Waler Level PY.Fong £:0. CHAN EDWARD CHENG
S il SPT Liner Sampie | Staxtard Penelration Test | GECTECHNIGAL FIELD TECKNICIAN DATE DATE
_'g_' g U76 Undisturbed Sample }: Parmeabilty Test EWlewng o . 171209 18.12.09
wlE utooundistubed Sample I Impression Packer Test | REMARKS
% Mazier Sarmple & StandpipelPiezometer Tip
ZI[] Piston Sample “~ Insitit Vana Shear Test
e X Point Loag Test

F76-061125



. TYS AN HOLE No. A-S24a
- @ FOUNDATION LIMITED DRILLHOLE RECORD
GEWETEARAT SHEET 1 of 1
PROJECT  Planning and Engineering Study on Development of Lok Ma Chau L.oop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. Jo911826 (TFL)
E 825,825.11
MACHINE / No. XY2B/CCL-3 DATE from 27.01.10 io 27.04.10
N 841,950.13
FLUSHING MEDIUM AIR ORIENTATION Vertical GROUND LEVEL +3.88 mP.D.
Water N —
" g | tevel | = EBS‘ E.’B; o B o o "ﬂé
of lpe| &) §8989 5|5 8. 2 18215 |2 |e Description
L2 a5 en[5HE828 0 1R800 3 E |S%| 5| b |B
& {68 end EHCldr & CECA & o Y51 2E| % |&
- 27.01.10 PW o Firm, grey mottied brown, sghtly sandy SILT with
I~ C rootlets. (FILL)
- e | a 045 »
— = .50 .
- 'E. s oos| 268 | 100
- 1.08 R Loose, grey, slightly silty fine to coarse SAND with
o L occaslonal oyster fragments. (FILL)
» - Lo i e 145 3238 " 150
- S 150 - Very scft, grey, CLAY / SILT, (FILL)
o 160 12bla == L
. —1 — L -
- 200 I
- | 300 -
o 100 1bls g 3 o
N — PRV o
" .50 -
C | 40,03 [~ 380
c e . CONGRETE.
— 88 T2501 f
- o] V. uml-0as L azs bl
F r H | L Very soft, grey, CLAY / SILT. (SWAMP DEPOSIT)
s 408m| || 450 C 1=14
- 500 | at 100 10 bis 5 I n l n
L 2r0t40] Pw | 18:00 _-— s Agsl 112 I 500 1514
- 5.00 » End of drillhcle at §.00m,
of =
~iF -
aF s
=F -
[m] B -
alk o
L0 od -
st -
ol
ar C
& c
prA o B
&L -
[ -
ol -
ol o
(a9 oy -
ol r
3k -
2r u
o ol .
S -
39 C
h4 - »
of 3
o -
£r
§ e Smal Distwbed Sample i Waler Sample DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
E_ | Lerga Disturbed Sample T Water Lovel ClL.Chung $.0. CHAN EDWARD CHENG
S| PTLiner Sampre | Standard Penatration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
% B UrsUndisturbed Sampla  §  Pemmeabiliy Test B — 09.02:40 16.02.10
w E U100 Undisturbed Sample 1 impression Packer Test REMARKS
% Maziar Sample EI Standpipe/Piezomaler Tip 1. Inspection pil excavated from 0,00m-1.50m.
2] Piston Sample ~ In-silu Vane Shear Test
o X Point Load Test

F76-061125




o TYS AN HOLE Nao. A-S24h
L), ~ovvsmonmas | DRILLHOLE RECORD
FEBRETEARAR SHEET 1 of 1
PRQJECT Planning and Engineering Study on Development of Lok Ma Chau Leop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0811526 (TFL)
E 825,906.11
MACHINE / No. LY38/DRO9 DATE from 26.01.10 to 27.01.10
N 841,927.20
FLUSHING MEDIUMI  AIR CRIENTATION Vertical GROUND LEVEL +3.43 mP.D.
Water| =~
v o[ level | o A gae o s " - %
o8 2 S(mt 883138 415 & @ = 8= ¢ T | g Description
S8 |28 v 208828 o [RE5E  § E 82| B=| & |®
gn_ELo%’v end BePrlr| @ Efrn & & e8| 3E| & |G
[-26.01.10) PW - I | T Firm, greyish brawn, CLAY f SILT. (SWAMP
o r 15 DEPOSIT)
C | A D45 C .!. | J.
L. 0.50 -
: ; I
-, e 095 r |11
o 1.00 = s % d
F26.01.10 || . o 45| 103 F 150 Ijl‘
[27.01.10 — " 1= E i1 Very soft, grey, LAY 7 SILT. (SWAMP DEPOSIT)
N 100 Gls —i o | Z | ]
- || R - - i -
o 200 - I 1 I ]
[ o n E T
- F 1T _l. 1
X F Mk
- - s I
E 100 1t % 3 - - | -
o — PRV o [+
C s C i
" - l -I- .l. 1
E S
: S i
" 2.83m 1; % 450 - 1_ | T
o 500 | at b 5 o T
F2r.0tae PW | 1800 — 5. 485 157 500 [F |+
n 500 - End of drllhole at 5.00m.
of. .
<[ C
N C
= u
5] o
=] o r
] —
& 5
= L
SF -
[ C
2k -
o] -
ol L
o[ [~
Q - -
2 o
L. [
of [
P C
=L C
4 .
ar -
ol :
Ef =
§ ¢  Smal Disturbed Sample A Water Sampla DRILLER LOGGING GECLOGIST GEOTECHNICAL ENGINEER
g | Lerge Distubed Sample T Water Level P.S. Tam 50, CHAN EDWARD CHENG
S]] sp7 Liner sampie | Standard Pensiration Tast | GEOTECHNCAL FIELD TECHNICIAN DATE DATE
g E U?6 Undisturbed Sampla I Pameability Tast KW.leung 02.02.10 10.02.10
w1100 Undisturbed Sample T impression Packer Tes! REMARKS
% Mazier Sample 15 Standpipe/Piszometer Tip 1. Inspection pit excavaled from ¢.00m-1.56m.
= l:l Pislon Sample ™ In-gilu Vane Shear Test
= ¥, Point Load Test

F76-061125




. TYSAN HOLE No. A-S524c
RABETIREBAT SHEET 1 of 1
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 825,883.05
MACHINE / No. XY2B/CCL- DATE from 25.01.10 to 26.01.10
3 N 841,856.13
FLUSHING MEDIUM  AIR ORIENTATION Vertical GROUND LEVEL +3.43 mP.D.
\;\tateir 2 = =
o | l[eve e a s o
0 N Bl 0 W0 =
ob |p2| M §8988 |8 18 2 SEl . |2 l. Description
£5 |55 | |288020 o (BELE % E |82i8.|8 |38
S 88| ed B Ol ¢ £ Sida = & £2818E NG
- 250110 PW r Loose, brown, fine to coarse SAND. (FILL)
- . ods|_+2.93 " 050
[ B o u T I T Firm, dark grey, CLAY 7 SILT with much roots.
- [g - [~] (SWAMP DEPOSIT}
- «|n oes r - | -
- 1.00 - | r | k
F 25.01.50) - e aslstea Foaso I_iT_
[26.01.10 — 150 - L Soft, grey to dark grey. CLAY / SILT. (SWAMP
]
£ 100 T == o HE DEPOSIT)
- — — 3.95 - - ] -
r 200 n | - i h
: I
: E
o 1 3.00 = 'i‘ l ‘]’ E
- 100 Db % 3 o = -]
- — 4 345 C ] - | -
: OE ik
! F -]~
- F |51
S E Tl
o 2.4?,“ E % 450 - T I T
c 500 a 1 bls s - -1
Fze0ti0 PW | 18007 | .| o ausl 67 Feon s )
- 500 - End of drillhole at 5.00m.
of .
=t o
NE C
Br C
‘é C =
Sk -
BE I
~F -
2k -
W N
) u
ek -
af L
a1 -
o C
[t r
=1 o
£F 3
=lm »
<L |- »
= o
&F 3
Sr o
g: =
§ *  Small Dislurbed Sample A Water Sample DRILLER LOGBING GEOLOGIST GEOTECHNICAL ENGINEER
g |  Large Disturbed Sample ¥ Waler Level GLGhung 5.0. CHAN EDWARD CHENG
(] sPTLiner Sample | Standard Penatration Tost | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
S| UleundstubesSample  § Permeatilty Test KW.loung 190210 10:02,10
i 100 Undslurbed Sampie | Impression Packer Test | REMARKS
% Mazier Sample f] StandgipelPiezometer Tip 4. Ingpection pit excavated from 0.00m-1.59m.
é E] Piston Sample ™ In-situ Vane Shear Test
o X Puaint Load Test

F76-061125




. TYS AN HOLE No. A-S525
- - FOUNDATION LIMITED DRILLHOLE RECORD
RAMEIEARAW SHEET 1 of 1
PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHCD RC CO-ORDINATES JOB No. J0811826 (TFL)
E 825,944.13
MACHINE / No. 2B/CCL-3 DATE from 07.12.08 to 08.12.09
H 0. XY2Bf N 841,825.13
FLUSHING MEDIUM AlIR ORIENTATION Vertical GROUND LEVEL +4.29 mP.D.
Water| Py
" @ fevel | & w E§ o |7 » - %
g g .E’E S(rrﬂt . § gé 2 d |3 ><'5"5 @ 5 § e 1 B |o Description
8| 25238928 o [FECE 3 E |32 5| 3|8
oo |Oo| end el o lSai0 B %3] rx|lo=| S5 |G
L o7.1205 PN - 1.00se, brown, silty fine lo coarse SAND with some
s » gravel sized rock fragments, (FILL)
» « | a D45 C
. r 050 n
- ; ass| s3ze |
- T - B Loose io medium dense, yellowish brown, fine to
» » .:.:. coarse SAND with some gravet sized rock fragments.
o || |« |c 145 - 0250 (FILL)
C — 150 - 92958
o 100 Bbis = C pyeted
- — oz 10 - %
N 2,03 Le
-a7.12.09 | 29 F
589209 a0 » Firm, grey 1o dark grey, sandy GLAY 7 SILT. (SWAMP
n 100 13bls 3 » DEPQSIT)
- — 4 345 o
L. 350 L
C 4.13m E g a5 C
[ 500 { =t bl 5 T
- na.1z.osJ pw | 1800 - .-.mL 071 F
. T . End of drillfcle at 5.00m.
of E
<L »
& o
Ak u
ol _
- -
2 -
[er] -
EH C
i 2
il r
ol i
ol- o
g -
ak »
2 - E
21 L
= C
i F
S »
<l N
=k i
xI E
QR »
g: -
fle  SmallDistuibed Sample 4 Waler Sample DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
é ] Large Disturbed Sample T Waler Level GL.Chung 5.0. CHAN EDWARD CHENG
. [| SPTLiner Sampis | Standard Penatration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
S{§ UreUndistbedSample | Permeabifly Test EW.leung 17.12.09 18:12.09
wlE uwoundistubedSample ] Impression Packer Test REMARKS
10 i s & Sirdpsapinanon Ty | £ RSSO0
5[] Piston Sample ~ Insile Vane Shear Test
a X Point Load Test
F78-061125




DRILLHOLE LOG JOS11S2E(TFL) LOK MA CHAU LOOP.GPJ TYSAN_25032005.GDT 21.4.10

. TYS AN HOLE No. ASG01
= m  FOUNDATION LIMITED DRILLHOLE RECORD
EEBEINARAT SHEET oo
PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Invesfigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 826,142.10
MACHINE f No. LY38/DR08 DATE from 10.12.09 to 11.12.09
N 843,025.32
FLUSHING MEDIUM  AIR ORIENTATION Vertical GROUND LEVEL +6.12 mP.D,
] o \g?’t:lr m3€ “’i ] @ g
] m 5ElS @ |3 o
E’g’, 2s s(h#t 5 %%E% o] %g&lﬁ 0 - g%f = Ele Description
52 |BEswiEdcues 2leEcy 8 g |85|82|8 |8
o1l en £ L=

01205 PW - Loose, yellowish brawn, fine to medium SAND. (FILL)
. |4 o0as -
- r s -
E“ é s 095 #512 -
- 1% - Stiff, dark brown to yellowish brown, very sandy SILF
u - with gravel sized rock and brick fragments. (FILL)
: — =R I
L 100 18bls — ! -
i — = 2 183 .
L. 200 -
:10.12.% | aoolsa12 F 2
- 11.12. ’ o Fil Firm, grey to yellowish brown, sandy SILT. (SWANMP
- 100 17bis 3 r ] ]I i I DEPOSIT)
s — 7 I N
il
- - 450|162 F 450 hh! .
- Diy : - e Dense, light grey, siity fine fo medium SAND.
N %&o ) sa%n 100 S3bls 5 - (SWAMP DEPOSIT)
11,1209 : — 4851 +1.12_17 500
- 48 n End of drlhle at 5.00m.

o  Small Disturbed Sample A Water Sampin DRILLER LOGGING GEQLOGIST GEOTECHNICAL ENGINEER

[ targe Disturbed Sample T Waterlevel PT.Fong S.0. CHAN EDWARD CHENG

ﬂ ST Liner Sample l Standard Penetration Test GEOTECHNICAL FIELD TECHNICIAN DATE DATE

B UrsUndistarbed Sample | Permeabilty Test e — 71209 18:12.09

H u100 Undisturbed Sample 1 mpression Packer Test REMARKS

Mazier Semplo & Stancpipaleiszomerar Tie | 3 A 4Fer Sople s taben ot 500m oo,

] Piston Sample ~ In-siu Vane Shear Test

X Point Load Test

F76-061125




. TYSAN HOLE No. A-SG02
FOUNDATION LIMITED DRILLHOLE RECORD
"TY zrestesRaqd SHEET 1 of
PROJECT Planning and Engineering Study on Development of {.ok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-CRDINATES JOB No. JO911526 (TFL)
E 826,423.14 .
E . DROS DATE fr 21,1209 to 21.12.09
MACHINE / No. LY38/DR0O N 842,751.05 om 12,09 t
FLUSHING MEDIUM AlR ORIENTATION Vertical GROUND LEVEL +6.64 mP.D.
Waler =~
@ @ lavel Ea& Eaﬁ o @ @ - %
of 22| | 88988 4|5 | 2 8= ¢ ® Description
=% |85 v SHES28 G REASE 3 E (83| 5e g
S5& 108 end EERHBe| & [cEuwd] & 5 ¢8| 0E &
2192000 PW - Loose, yellowish brown, fine {o coarse SAND with
E o some gravel sized rock and brick fragments. {FILL)
- |E. * %;g o
3 Lol E
= 1,00 -
E | La| ¢ 145 E
- i 150 I
o 160 11bis s [
- — M Y 155 -
N 2.001 -
- I 3.00 =~
o 100 28 bie % 3 C
[ — 4 245 L
C 350 F
E - asol-22.14 F 4 50
» Dry - Firmy, brown and grey, sandy CLAY / SILT with some
o 500 | a 100 28 bis & " gravel sized rock fragments. (FILL}
F2112.09 pw | 18:00 | « 495 +1684 I 500
- 590 3 End of drillhole at 5.00m.
of -
i C
& -
Br u
ol -
gt -
SF E
o -
E o
Zt 8
wlk -
=k C
I -
ol o
=5 Y .
of -
e = C
=1 -
ir F
Q" -
i »
=L -
xF "
ar »
I L
2F -
e
5 & Small Disturbed Sample A Waler Sample DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
o I Larga Disturbed Sample T Waler Level P.S. Tam 5.0.CHAN EDWARD CHENG
g E SPT Liner Sampla [ Standard Penstration Test GEOTECHNICAL FIELD TECHNICIAN DATE DATE
g B UrSUndistubedSample 1 Pemmeabilly Test EW.lewg 27.12.09 28.12.00
ulB U0 Undisturbed Sampla T Impressian Packer Test REMARKS
% Mazier Sample lfl StandpipelPiezometer Tip 1. Inspeciion pit excavated frem 0.00m-1.50m.
é D Piston Sample ~ In-silu Vane Shear Test
o X Point Load Tost
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TYSAN

™ FOUNDATION LIMITED

RAREIBERAH

DRILLHOLE RECORD

HCLE No. A-5G03

SHEET 1 of 1

PROJECT Planning and Engineering Study on Develapment of Lok Ma Chau Loop Ground Investigation Works for Area A

DRILLHOLE LOG JO311S28(TFL) LOK MA CHAU LOOP.GPJ_TYSAN 25032005.G0T 21.4.10

METHOD RC CO-ORDINATES JOB No. JO911526 (TFL)
E 826,738.11
MACHINE / No. LY38/DR08 DATE from 22.12.09 to 22.12.09
N 842,631.07
FLUSHING MEDBIUM AIR ORIENTATION Verlical GROUND LEVEL +3.16 mP.D.
Water —
o g | lovel g i EE; I @ = %
28 |22 élmi ‘_>§g§g’ a gxﬁs " a §%’ = 21, Deseription
58 |g5|=|S0E58 o |8858 & 5 |E3|Ee| 8%
O& |OB| end [SoFelne o« i a - w r3 |1 aE| 8 |o
:22-12-Dﬂi PwW E Firm, brown, sandy SILT with some gravel sized rock
o » fragments. (FILL)
" . 045 3266 7 0.50
s L[~ o C =="2  [“Very sofi, grey to yellowish brovn, GLAY. (SWAMP
- |§ - —= DEPOSIT)
- «fe 055 e - -
- 1.00) I i
2 - sl e1pe Foasp - ]
- o MR - i ] o Firm, yellowish grey to grey, CLAY / SILT. (SWAMP
- 100 fbis st I L | o I k DEPOSIT)
- | e Y 1 - - | -
: S Ak
- — s £ 1]
N 100 6bls % 3 n e | -
- — PRV C [+14
- 350 E T [ T
- - A4 Faso l | 4
- 242m 450 4 - Loose, yellowish brown, fine {0 coarse SAND.
- 5,8\'0 ‘ BaE)U 100 4T bls 5 o (ALLUVIUM)
22,1209 P B — e 4 “£84 [ 500
- 7 5-3‘31 a End of dillhole at 5.00m.
o  Small Disturbed Sampla A Water Sample DRILLER LOGGING GECLOGIST GECTECHNICAL ENGINEER
! Lorge Disturbed Sample * Waler Level PT.Foma 3.0.CHAN EDWARD GHENG
n SPT Liner Sample [ Standard Poretration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
E U768 Undisturbed Sample I Pesmeabifity Tosl KW. Leung 27.12409 26.12.09
% U100 Undisturbed Sample I Impression Packer Test REMARKS
Z I B 1. Inspacion pit \ed from 0.00:m-1.50mn.
Mazier Sample & Standplpe/Plezomele: Tip | 5 ,{”;‘{:ndg?pg'mi’,‘;ﬁ;’g‘ :, 4_r5°g,'n depr,j]"' m
D Piston Sample ~ gty Vane Shear Test 3. Awater sample was taken at 5.00m depih.
X Paint Load Tes!

F76-061125




. ’I‘YS AN HOLE No. A-SG04
L), rouvironars | DRILLHOLE RECORD
EFNEIRERAT SHEET 1o
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Afea A
METHOD RC CO-ORDINATES JOB No. J0911526 (TFL)
E 826,035.06
MACHINE / No. LY38/DROB DATE from 10.12.09 to 12.12.09
N 842,680.19
FLUSHING MEDIUM  AIR ORIENTATION Vertical GROUND LEVEL +5.74 mP.D.
Water =
o 8 level Eaﬁ 932 o | - - ggé
of 22| | H8Y8Y 55,08, 2 182|lg |8 |e Description
55|25 235528 0880 § E [33|5:| 8|8
o~ S R
a6 |00 end Fojrdjne] o Ik o =4 @ ri|loE] & |&
10,4209 PW - Stiff, brawn to brownish grey, sandy SILT with some
F C gravel sized rock and brick fragmenis, (FILL}
[ 10.12.09 oA 048 I
L 11.72.09 E 050 .
:_ . 8 0,95 :_
- 1.00 N
E - c 145 E
- 1,50 [
o 100 253k ! »
- — 2 185 .
[ 200 C
- 11.12.09 | w274 F 300
- 12.12.09] 300 L I Fiom, grey to dark grey, sandy SILT. (SWAMP
- 100 13tk 3 C ] || [ l DEPCSIT)
: ] N T 1]
- 350 C | !
- ] solt1.24 F 450 Il!l! i .
- 477m o ; - Loose, yellowish grey, clayey fine to medium SAND.
= :‘};’w ’ aa:m 100 Bbis 5 » {SWAMP DEPOSIT)
- 42,1208 e — s 435 4074 [
= s00 E End of drilhole at 5.00m.
ok =
- r
aE »
= C
(]S L
ar L
L1 o i
=] o o
=1m u
BF »
wl -
2ZF -
= r
wi- L.
& 3
o -
al -
o -
or N
or o
] " =
2 o
. ol
S o
i N
=k b
b4 od L
or r
i § =
’E‘I N
ﬁ & Smat Disturbed Semple A Waler Sample DRILLER LOGGING GECQLOGIST GEQOTECHNICAL ENGINEER
St 1 Large Distubed Sampln ¥ wator Lavel K. Lea S.0. CHAN EDWARD CHENG
=2 I] SPT Liner Sample 1 Standard Penelration Test | SEOTECHNICAL FIELD TEGHNGIAN DATE DATE
% B 76 Undistubed Sample T Pemneatilty Test KW.lewg 17.12.09 18.12.09
w U100 Undisturbed Sampla T #mpression Packer Test REMARKS
CED Mazier Sample E} Standpipe/Piezometer Tip 1. Inspection pit excavated from 0.00m-1.50m.
Z|[] Piston Sampte ~ ta-silu Vana Shear Test
& > Paint Load Test

F76-061125




. TYSAN HOLE No. A-SG05
oo | DRILLHOLE RECORD
|
TN zreziz4Bsq SHEET 1 of 4
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911526 (TFL)
E 826,367.93
MACHINE / No. LY38/SB05 N 842 408.08 DATE from 12,1209 to 18.12.09
FLUSHING MEDIUM  AIR/WATER ORIENTATION Vertical GROUND LEVEL +4,05 mP.D.
Water =
- g level P F o ¥ o |z " o 9@
i |22 AN L . 3 8=|g |2 |e Description
£8 a8 ZH80E8 IS8T B E 3% %=|2|%
S& |68 e Edleee & jEsca & & 3| BE| 8 |5
[F1z1208 SW - Firm, grey and yellowish brown, sandy SILT with some
r - gravel slzed brick fragments. (FIEL)
C «F A 045 N
o r 0.50 o
3 Ll F
b 1,00 -
E S . ¢ 145 E
- — 1.50, L
- 100 T bls ] 1 r
- | o 195 [
N 200 -
— — 300 -
- 100 28 bis g 3 r
N ot 4 345 o
L 3.501 -
- | 45002045 E 450
N 4.25m 480 . - Very soft, grey to black, CLAY / SILT wilh some gravel
o ; Ba:)() 100 T bis s [ and cobble sized granite fragments. (FILL)
E 212 : I 495 ol
- 14.17,331 3.80m M+ C
i~ al -
- 08:00 - o 550 -
of 9 =
< 0 “ N
& 4 “
B14a20 — ; G50 -
SFieiee Z70m) [ oeo -
g o a1 0 102 bis n
8F 08087 Lo o 705,395 710
8t (2.4,5.6,7, 7.10 N Medium dense, light grey 1o grey, clayey fine to
o 760 26 2 medium SAND wilh some gravel sized rock and shell
zr SW - +, 0 18 N fragments. (SWAMP DEPOSIT)
ol PW vy 760 »
£ / -
gk 0 a
SE Z -
ot — o f
i 47 1S bls % u o
O [
<L | 12 215 -
=L 224,72 = r
&E Huss U b -
- WSS cbed P oyo B
- g | ; - T Firm, grey to dark grey, CLAY / SILT, (SWAMP
EE 92 F/_J 37 cos Fagoo 715 arey arey ¢
E% ®  Small Disturbed Sample A Water Sample DRILLER LOGGING GEOLOGIST GEQTECHNICAL ENGINEER
S| | Lerge Distrbed Sample T Water Level MS.Llee 5.0. CHAN EDWARD CHENG
S]] sPTLinersample | Standard Penelration Test | SEOTECHNICAL FIELD TECHNCIAN DATE DATE
818 ursundisiubedSample  § Permeabiy Test e — 21.12.09 221209
WiE U100 Undisturbed Sample I Impression Packer Tes REMARKS
, . o 1. Inspaction piL ted from 0.00m-1.50m,
2| Mosier Sampe s StandpipaiPiozomater Tip 2 E?gl?mi r?;:%d;:::nvgahiﬁgg?:sll waa? mme'&'o(}nn:l adomdsomdopln,
et - - 3 jas! 5 camed ou 2 -3, .
E D Pistan Szmple ' In-situ Vane Shear Test £, Agg: snea??esmggﬁr:;gi omma11.ﬂanm dupma. oo mer
> Point Load Test 5. Flushing medium for first 5m Is air,

F76-061125




. TYSAN HOLE No. A-5G05
FOUNDATION LIMITED DRILLHOLE RECORD
-] - .
FRAREIEERAT SHEET 2 of 4
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Laop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0g11826 (TFL)
E 826,367.93
MACHINE / No. LY38/SB05 DATE from 12,1208 to 18.12.09
N 842,408.08
FLUSHING MEDIUM  AIR/WATER ORIENTATION  Vertical GROUND LEVEL +4.05 mP.D.
Water —
© 2 level | & Bag Ea;l » |5 o o BDE_
op 22 Sk 5 §§§9 GlExls @ = 8= ¢ 2|y Descripfion
=285 |BgsbEl o RECE ¢ = |35|Ee| 2l
Gm 00| end [Sedrmjin] of CEWO) - o cY | 2E| @& &
- A - L DEPOSIT}
- 02 E [
: /] E Rl
- — VA 1018 675 T1080 ]Tl'
- ](1.1. 122, 10.00 - i | T Firm, dark yellowish brown, CLAY / SILT. (ALLUVIUM)
n 1 -
s =7 D w 1120 - I3 13
N 1125 - 'I'l ']' ]
N 11.80[ E R i 1]
- | 12p0l<7.85_I"12.00 Lil '
F - 1 Medium dense, yellowish brown, fine to coarse SAND
o 5 with some rounded gravel sized quariz fragments,
8 93 ” 2 {ALLUVIUM)
- — o 1308 -
- Jg.u.d.o. D . 3% -
E =18 » }gig E
- 15.12.09 L viooho995_F 1400
- 16.12.09) 2.73m - - (IANT Grey and greyish brown, subrounded GRAVEL and
- at C oo COBBLE sized quariz fragments. {ALLUVIUM)
- 08:00 - o A
- D -
- C o
» r dq
- =] 15.00 n 1500 - ?DOB
o o 139 bls - B oé
- 16.12.09 15.60]-<11.55 15,60 <
-17.12.08 Z6m| [ 0, 10,6,4,3, 24 1585 - U [ T Very stiff, yellowish brown to dark yellowish brown,
oF al 3 = 1570 u E CLAY / SILT. (ALLUVILIV)
- 08:00 % :‘Igg = M ; 1
< | 3 E
g 7 16.10 C J_ .E. J_ ]
aF 93 e - l | 13
g /) ST
st — s 170 - g
af ool
3 WU e B T
= ; C [<]4
zr L | 1405 Fiag0 o] s
3, - v i - |6 ] Exiremely weak o very weak, grey, complelely to
Sk L I I I highly decomposed mela-SILTSTONE. (Very sfiff,
=1 a5 / at C | | SILT with some gravel sized rock fragments)
of ] - % ]
Z 7 -
o — N " | | J iy
< “apm £ |
2 ol e I 1]
] =14 % 1% - |T | l1
) - -
% 20,10 ~1595 2000 ILI ll
&l Small Distubed Sample 4 Waler Samplo DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
Z| [ Lerpe Distubed Sample * Waler Leval M.S. Lee §.0.CHAN EDWARD GHENG
i [} sPTLiner Sample | Standard Penetration Test | SEOTECHNICAL FIELD TECHNICIAN DATE DATE
8|f ureundstomedSample T Permeabiily Test KEW.leung 21.12.09 221208
wlE U100 Undistubed Sample ] mpression Packer Fest REMARKS
% Mazier Sample & StandpipelPiezometer Tip
2] Piston Sampie ~ In-gilu Vane Shear Test
B X Poirt Load Tesl

F76-051125




RARETEARAT

TYSAN

FOUNDATION LIMITED

DRILLHOLE RECORD

HOLE No. A-8G05

SHEET 3 of 4

PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A

METHCD RC CO-ORDINATES JOB No. J09118286 (TFL)
E 826,367.93
MACHINE / No. LY3B/SB05 DATE from 12.12.09 to 18.12.09
N 842 408.08
FLUSHING MEDIUM  AIR/WATER ORIENTATION Vertical GROUND LEVEL +4.056 mP.D.
Waier = e a
o | level ol .. @
2| bl | dgess .o |3 B RE o .
PE | S=|shit |y Bealoaci2xs o = S| = 2 |g Description
S8 (85| SYES28 o |RECE 3 § 83| 8e| 9k
oo QT end BejFrler] o (EEW O i 0 rd|o& | 8 |G
- - 20.10156:65-] 20401 As Sheet 2 of 4.
» BICR G 11 V. /1
- % r ] | i Extremely weak, yellowish brown, completely
C = E [ decomposed meta-SILTSTONE, (Very siiff, SILT)
x 100 ) = - | I | l ]
E ] 4 » '5’;_;3 E I ’ [ | l
o lg‘« 13,8,0,9, D g 230 - ’ I
- N=3 = 2160 o I z |
- 2185 - I I i | |
3 T
— | sas0l-2005 2410 |||1| _
- 7 i - LYl Extremely weak to very weak, vellowish brown and
o » I l I l grey, completely to highly decomposed
o 100 /// » - mela-SILTSTONE. (Very sliff, SILT with some gravel
- / » L‘, I ] sized rock fragments)
- — 4 25.10 - [ l 4
: 15 | L 28 F |%,|}|
» ™ 2537 o
: =l
ok a
< - ]|1|%
~f - iy,
% - - ‘%I !
g = |l
= (i)
i C
i =il
W N
o il
= |7.12.09) = l I
- %
G209 - + |
Lo 28.60 C
e HW L so 200012455 £ 28,60
ok ’ ) L Moderalely weak to moderalely strong, yellowish
Zr 100{100| 20 | NI T2t 2485 F 2000 VA brown, highly to moderately decomposed
ar- -0 2007 - \meta-SILTSTONE. (Recovered as angular gravel) /]
2 g o8| o8 T2i01 o Steong, grey to dark grey, slighily decomposed
S 72 - i meta-SILTSTONE. Joints are closely to medium
2 : 255 - spaced, rough planar, very narrow, Iron stained, quarz
’E‘I j00{100} 85 A']la o vein infilled, dipping at 20°-30°,
C 2585 73000
§ & Smal Disturbed Sample A Waler Sample DRILLER LOGGING GEOLCGIST GEOTECHNICAL ENGINEER
i | targe Distubed Sample X Waler Level M35 Lae §.0. CHAN EDWARD CHENG
=3 [} SPTLiner Sampia | Standard Penstration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
S| uteundstubed Sample | Pemmeatilly Test XW.lewng 231209 22.12.09
WIE U100 Undisturoed Sample 1 Impression Packer Test REMARKS
% Mazier Sample & stancpipe/Piazometer Tip
Z{[1 Piston Sample ™ [In-situ Vane Shear Tost
a X Puaint Load Test

F76-081125



DRILLHOLE LOG J0911526(TFL) LOK MA CHAU LOOP.GPJ TYSAN_25032005.GDT 21.4.10

‘ TYS AN HOLE No. A-SG05
oo | DRILLHOLE RECORD
- ||
FHOEIRERAY SHEET 4 of 4
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CQO-ORDINATES JOB No. J0g11S5286 (TFL)
E 826,367.93
ACHINE / No. LY 212.08 to 18.12.
MAC 0 38/SB05 N 842,408.08 DATE from 1 (v} 09
FLUSHING MEDIUM:  AIR/WATER ORIENTATION  Vertical GROUND LEVEL +4.05 mP.D.
Water ol =~
o | gl deRled | | . |zt
& Bz A 828Y |5 @ o § = o P

gL |2s|sniBcdadalzats 2 | |f3le |B s Pescrptien

S5 |88 ena ECEBE & [EBd] 2 & 23| 8E| 3 |5
o - As Sheet 3 of 4.
E 100]100; 85 AT3 5
E 100(100| A0 AT3 E
;‘ 32,16 :_
- 7.2 - [H
- 100|100| 70 AT3 -
:_- 303 _:-'
- 100|100 75 AT3 -
- N
- nHn r
5 100{100] 85 AT3 c
- 18.12.00 e 1 reo - 3460
- T s - End of drillhole at 34.60m.
- 2

¢ Small Disturbed Sample A Water Sample DRILLER LOGGING GEQLOGIST GECTECHNICAL ENGINEER

] Large Disturbed Sample * ‘Watar Lovel M.5. Lee §.0. CHAN EDWARD CHENG
I] SPT Liner Sample l Slandard Penetration Test | GECTECHNICAL FIELD TECHNICIAN DATE DATE

§ ursundstubedSample  § Pemmeablty Test KW.lewg 21.12.09 221209

E 100 Undsturbed Sample 1 Iimpression Packer Test REMARKS

Mazier Sampla & Standpipe/Piezometer Tip

D Piston Sempla ™ Inesitu Vane Shear Test

X Point Load Test

F

76-061125




DRILLHOLE LOG JO0914526(TFL) LOK MA CHAU LOOP.GPJ TYSAN_25032005.GDT 21.4.10

. TYSAN HOLE No. A-SGOB
FOUNDATION LIMITED DRILLHOLE RECORD
"TY sonzin4RAT SHEET of 1
PROJECT  Planning and Engineering Siudy on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-CRDINATES JOB No. J0911526 (TFL}
I 826,622.15
E /No. XY2B/CCL-3 ATE from  19.12.09 § 12,09
MACHINE / 2B/ N 842,323.03 DAT! 12 o 21.12
FLUSHING MEDIUM  AIR ORIENTATION Vertical GROUND LEVEL +4.82 mP.D.
Walar, —
@ 8 fevel Qil EB; ] n %

@8 2 s(mt L8888 %xﬁc - = E‘: = 1= S Description

=8| 55|« |35E220 S RO 3 £ |38 8e| B |E

G5 | 68| end Fellxjow of LEia) & ] cY% 8E| 2 |5
- 191208 PW E Firm, grey, SILT with some roots. (FILL)
- . ass| 422 F oso
I N 173 - Loose, yellowish brown, fine to coarse SAND. (FiLL)
i_ E‘ o DAas E,,,
- 1,00] -
E S ¢ 1.45 E
ol 150 o
o 100 45bls 1 e
[— — 2z 185 i
- 200, -
= - +182 [ 300
» % = I Fimn, yeliowish grey, CLAY 7 SILT wilh some rocls.
» 100 22bl 3 - [~ - {SWAMP DEPOSIT)
- — 4 345 o - | =
- B I N Y &
- - -l
— I I N l ¥
» C f ! I
- 48.12.09] || 450l20.32 [ 450 ] =
[51.12.09 3.18m 3 T i T Firm, dark grey, CLAY / SILT. (SWAMP DEPOSIT)
- 500 at 100 Sbis 5 - | 1 I i
Fa1izos PW | 18:00) 1 .5 4951 018 500 ||
- 78N = End of driffhole at 5.00m.

e Small Disturbed Sample A Water Sample DRILLER LOGGING GEOLOGIST GEOTEGHNICAL ENGINEER

| Large Distubed Sample X WaterLevel C.L. Chung 5.0. CHAN EDWARD CHENG

[] $PT Liner Sampla | Slandard Penetration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE

B UteUndstbedSampls | Permeabilty Tost KW.lewg 27.12.08 26.12.09

B uvicoundstubed Sample | Impression Packer Test | REMARKS

Mazer Sample & StandpipatPiozameter Tip | 3 HBe o e o i

D Piston Sample ~ In-silu Viane Shear Tes!

X Poln! Load Test

F76-061125




. TY’S AN HOLE No. A-SG07
LJ. rovomonmm | DRILLHOLE RECORD
FRRETEERAT SHEET 1 of 1
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CCO-ORDINATES JOB No. J0811826 (TFL)
E 825,928.05
MACHINE / No. LY38/DR09 DATE from 07.12.09 to 07.12.09
HINE / No N 842,354.10
FLUSHING MEDIUM AR ORIENTATION Verlical GROUND LEVEL +5.84 mP.D.
Wafer| —
" a l?V?E & QBQ EBQ o |8 " - %
m m, . T — . -
2 % gﬁ ngrft‘.tr 5 gﬁgg ?; 2 x Es 2 '“é g T8 % ! Dlescription
= [HE 5] S Bl o =
S |88 e EHCY3Y| £ IEERS & ] 28I RE| § g
|-or.12.08 PW I l.oose, brown, slity fine to coarse SAND with some
n C gravel and cobble sized quartz and brick fragments.
- cla o - {FILL)
I~ I3 0,50 -
:_ E. p 055 :_
- 100 C
E - s | c 145 5
- — 150 L
o 100 26 bis e o
. — =, 185 C
- 200 -
- - scol 284 [ 300 _ _
L - Firm, reddish brown moitled white and grey, clayey
E 160 1B bl 3 o SILT with completely decomposed siltstone
o — a4 345 » fragments. (FILL)
- .50 l-
E — 450134 n 450 ;
N 4.80m - i [ T Fimm, grey io dark grey, sandy CLAY / SILT with some
o 500 | at 100 1@ 5 r l i | 3 roots, (SWAMP DEPOSIT)
-ozt200 PW [ 1800 || | podns] 40R4 F500 {LE D
- 50 E End of driliiole at 5.00m.
of -
<L I
~ »
=k [
o o
ar -
w -
B L.
s I
B[ C
o L
s -
LA L
£r o
cF C
ok o
ar L
ar N
2 - =
pe ] I N
<[ -
i |
QL L
AN L
=L .
4 L
or L
S L
) N
[
EF o
§ ®  Small Distusbad Sample 4 Waler Sample DRILLER LOGGING GROLOGIST GEGTECHNICAL ENGINEER
oI [ Lerge Disturbed Sample T Waler Level PS&Tam 5.0, CHAN EDWARD CHENG
] ﬂ SPT Liner Samplo E Standard Penelration Test | CEOTECHNICAL FIELE TECHRNICIAN DATE DATE
g E U76 Undislurbed Sampls :{ Permeabilily Test KWleung 10.12.09 11.12.09
w U400 Undisturbed Sample I Impression Packer Test REMAR!(S ]
% Mazier Sample & Standpipe/Piezomeler Tip 1. Inspaction git excavaled from 0.60m-1.50m.
=21[] Piston Sample ™ In-situ Vane Shear Test
e X Point Load Test

F76-061125




TYSAN

FOUNDATION LIMITED

RAREIHARAA

DRILLHOLE RECORD

HOLE No.

A-SG0B

SHEET

of 1

PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A

¥ Point Load Test

METHOD RC CO-ORDINATES JOB No. J09118526 (TFLY
E 826,180.17
MACHINE / No. XY2B/CCLA1 DATE from 05.12.09 to 07.12.02
N 842,055.22
FLUSHING MERIUNM AlIR ORIENTATION Vertical GROUND LEVEL +5.79 mP.D.
Water 0 o
” g | level 932 27 » s g - %
@ | (M) .| & E .
o | 22| shin |, 8 %g =l 0 a4 g =l < 2 | Deseription
S 58|y Sg2528 o RENE £ E |87 %< 8|3
oo {Oo| end g = rbnot of WSO = W xx|lasl 5 i@
- 0512408 PW - Loose, yellowish brown, fine to medium SAND. (FILL)
E A 0.45 E
. 050 -
= E. o oms|a478 F 100
- 100 = Medium dense, yellowish grey to yellowish brown,
» E clayey fine to coarse SAND with some shell
o — 145 c fragmenls. (FILL,
» = ¢ i C 2% gments. (FILL)
- 100 156k =it C 25255
5 m - 155 o X
- bl 3 il 2545
n 200 C 4%
- o 52505
o - apolt279 | 300
- o Firm, grey moltled reddish brown, sandy CLAY / SILT.
A i00 44bis 2 r (FILL]
N S— 4 345 C
.. 350 -
= 1.45m -
C at o
-05.42 18:00 ] sspl 420 [ 450
L0732 1.45m ’ F 1 | T Stiff, grey to yellowish grey, CLAY / SILT. (SWAMP
n s00 | at 100 15 bis 5 » ; <14 DEPOSIT)
Fordzos] PW [ 08:00] L s 4985 #0709 500 {1
- 7 500 L End of drillhole at 5.00m.
ef o
<L o
&F o
BE o
@ -
§ - C
i -
‘8\' N »
- -
<l E
(73 4 =
er -
ol L
dk "
a -
af C
or C
r
oF C
Er E
or- n
<k L
=L .
b ot »
O I
wl b -
P -
vl C
S| s smandisubed Sampe 4 Waler Sample DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
Zi |  Large Disturbed Semple T \Water Level THWong . S.0. CHAN EDWARE) CHENG
i [] sPT Liner Sample } Standard Penetration Test | GEOTECHNICAL FIELD TECHNIGIAN DATE DAIE
S|E usUndstubed Sampie | Permabiity Test KW.Lewg 17.12.09 17.12.09
wE U100 Undisturbed Sample ] Impression Packer Test REMARKS
DG eiorsampi B Surcopuipieoneirp | § S st o g0m Son
Z|[J wiston Semple » Inrsite Vane Shear Test
o

F76-061125




. TYS AN HOLE No. A-SG09
- - FOUNDATION LIMITED DRILLHOLE RECORD
%%’ﬁ@ﬁlﬁ'ﬁﬂﬁﬂﬁ[ SHEET 1 of 5
PROJECT Planning and Engineering Study on Revelopment of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 825,826.50
MACHINE f No. LY38/SB05 DATE from 26.11.09 to 04.12.09
! N 842,012.38
FLUSHING MEDIUM  AIR/WATER ORIENTATION Vertical GROUND LEVEL +4.94 mP.D.
Water| —
o § level m;,e 0,\,& - E
85l m| 35858 |2 I8 g | BE - -
g £E £ | Shift | S_Bégé g |2xs 0 E.‘ § Il = g le Description
52|85 mERasa iy & | 5§ |3s|Be| 8|
[ 26.11.05 SW I Firm, grey and brown, sandy SILT with some gravel
u o and cobble sized rock and brick fragments. (FILL)
g A
- 26,11, E 8 0S5 :_
C37.11.08 100 -
 27.11.00 || e |c 145 -
- 28.11.09) — 150 C
o 100 ot I r
[ — = 2 195 r
n 200 -
- | ool 2194 - 3.00 _ ] _
- - Firm, yellowish brown, sandy SILT with some angufar
n 100 3 N gravel sized rock fragments. (FILL)
- L 4 345 c
- 3,50 I~
- — asof 044 T 450 ,
C E il I ! Fitrn, grey to brown, sandy CLAY [ SILT wilh scrme
C 100 5 C [<] rools. (SWAMP DEPOSIT)
- — o 455 - ks I -
. 5.00 - | - | A
N N | -
281100 o ssol—-086 650 1] l _
L 30,11, o Baactt Loose, grey, clayay fine to medium SAND. (SWAMP
N - DEPQOSIT)
ok 0 7 —
<L o
N E
aF ] b GRop-les 660 L _ _
A " 4%1,1.1, 670 E d l = Firmn, grey to dark grey CLAY / SILT with some oysler
§ F s D ° 7m0 E | E ] fragments and rocts. (SWAMP DEPOSIT)
g 3 o 7es - -CP-
8r 750 C I 1 [ -
Zr PW ] 5 o 13 F—l
vE . Ly
-E 100 1" - i E l_
2F C
Mk
%: - = B850 aes Fasn || 5] ] !
oF 1,212, 870 E o | l“l Firm, grey {o dark grey, CLAY / SILT with occasional
£t Har D 2 - [=11 shell fragments. (SWAMP DEPOSIT)
SF “ 5 L
=l » - | A
st T
- A
E: 70 508 F1000 T(.bl-‘
§ ¢ Small Disturbed Sample 4 Walar Sample DRILLER LOGGING GEOLOGIST GEOTECHNIGAL ENGINEER
g I Large Disturbed Sample X Water Level MS. Lee S.0. CHAN EDWARD GHENG
i [ &P Liner Sample | standard Panciralion Test | GECTECHNICAL FIELD TECHNICIAN DATE DATE
S|B ursUndsiubed Sample | Permeabity Test KW.lewg 10.12.09 11.12.09
WIE  Ui00 Undistubed Sample I impression Packer Test ?‘?MARKS 4 rom 0.00m 160
Bip . . . Inspection pit I ,00¢m-1,50m.
= Mazier Semple ¢ StandpipofFiezometer Tip | 7 g ;gl?mgogngdgxaiiﬁtﬁrﬂ was cnrrizlt?oul al 26,25m-27.75m dapth,
i I:l Pislon Sampls “  In-situ Vane Shear Test 3. Flushing medium for first 5m s air.
e X_Polnt Load Test

F76-061125




CIES

Piston Sample

~ In-situ Vane Shear Test
X Point Load Test

. TYSAN HOLE No. A-SG09
FOUNDATION LIMITED DRILLHOLE RECORD
m |
FRMEIRERAH SHEET 2 o 5
PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J08118286 (TFL)
E 825,826.50
A . 1. 064.12.09
MACHINE / No. LY38/SB0S N 842,012.38 DATE from 26.11.09 to
FLUSHING MEDIUM  AIR/WATER ORIENTATION Vertical GROUND LEVEL +4.94 mP.D.
Waler —
w & leval | o 9_;3; 93;1 w - w - QDE
28 |22 éﬁ,}l 988188 si5 Rt : 8= | ¢ T |, Description
=8 |a%|n|SHENES O RECE 3 E |82 8=l 8|3
S5 108 end P8 & |EEfcal & & el 1 cE| % |6
o 70 2 * u 1 | l\‘l As Sheet 1 of 5.
E — >k B lq/!
- 100 / 7 - I_ F
- /] - iéﬂ 3
- — o 1180 g76 F1170 12 1
- 1,4,3,4,4, oo - - Medium dense, grey to dark grey, clayey fine lo
- H=18 D 1 r medium SAND. (SWAMP DEPOSIT}
- o 1210 =
o 1215 o
c — ) 1260 =
E 400 ? 2 2
- — 4 = 1350 -
- 2.4.4,0,8, D et o
[~ = [—
L bl 20 1440 E
C 1445 -
E — 1460 -
F 0 % -
- 20.11.09) — s 1589 Have E
[ 611209 o 15.70 - Very dense, yellowish brown {o yellowish grey,
o P subangular GRAVEL sized quartz fragments.
<r ] = 1830 4126 1620 (ALLUVIUM)
S pason, 1620 - Medium dense, yallowssh brown to yellowish grey, silty
5k =2 D e - fine to coarse SAND. (ALLUVILIM)
o 685 r
<{a C
af o
i :
4 o .
P 1770 C
b lg,a,s.s.a. ’ -
. Me 18 o
SF SR -
% - C
Sk o
af o
<[ -
oy e
o »
<l L
=k n
> -
oF l-
aF {8 18.25,25 1 LB - Extremely weak, yellawish brown, completel
£k llfgﬁfa’ 1 198 4506 Fro00 v v ¥ ncompretey
Sl e gmal Distuibed Sample 4 Water Sample DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
=]  teme Disturbed Sample * Waler Level M.S. Leo 8.0, GHAN EDWARD CHENG
g [] SPTLiner Sampio | Standard Penlration Test | GEOTECHNICAL FIELD TEGHNICIAN DATE DATE
6|8  ursundstubedSample T Pemmeablity Test KW.lemg 104209 11:12.09
WiE U100 Undisturbed Sample 1 impression Packer Test REMARKS
% Mazier Sample & StandpipelPiezometer Tip
£
[&]

F76-061125




o TYSAN
™ - FOUNDATION LIMITED
ERBETEERAT

DRILLHOLE RECORD

HOLE No. A-8Go9

SHEET 3 of 5

PROJECT Planning and Engineering Sfudy on Development of Lok Ma Chau Loop Ground Investigation Works for Area A

X Poin Load Test

METHCD RC CO-ORDINATES JOB No. J09113526 (TFL)
E 825,826.50
MACHINE / No. LY38/SB05 N 842,012.38 DATE from 26.11.08 fo 04.12.09
FLUSHING MEDIUM  AIR/WATER ORIENTATION  Vertical GROUND LEVEL +4,.94 mP.D.
Waler = —
o | [evel m}' Eaﬁ E
P N =4 b %

gg gg é?,‘)m Bg%%é% g %5%:“5 @ %, E% s |2 |sg Description
= a, = Ol M= - 0 - -
52 |88 FERYRE Z (e & g |83/88|% |3

- 1 [ I 200 E | T | I I decomposed meta-SILTSTONE, (Very stiff, SILT)

E zgﬁu g 5 ||]][ As Sheet 2 of 5.

k- W R 2060 o ] I

- s = SN

: s N

- ] o » 28| 1676 F 2170 |ff|l ]

- l}gggg\mi + M o5y L ]A!| ] Extremely weak 1o very weak, yellowish brown fo

o 21.54 . I 4,:’ yellowish grey, completely to highly deoompgsed

C » - meta-SILTSTONE, (Very sliff, sandy SILT with some

n - |,F| I gravel and cebble sized rock fragments)

g § hu{{ iy

: | wl E |

- — = 2550 2076 - 25.70 IH:!(LX ]

- {4, 47,16, 45, 2580 - ' 1 I E | Exdremely weak, yellowish brown, complefely
2 3] D x 10 - i [ decomposed meta-SILTSTONE. (Very stiff, SILT)
g - ® s o I 1 E t |
sk SN INN
oF : Il
§ F - | ! i [ |
af S e
S i | [ [ | |
<i- -

g: la7.75 o l | | | Il v

prof - i | I l l

(D‘ - L

SFors200 O

= ;Ii."i‘i_ﬁi - e L | I I |

i =l

| < . [

=l -

&k =L

~ 0212 — (5T0m 2060 r

2t AR . Iil!]

S| e smalDiswbed sampls A Waler Sample DRILLER LOGGING GEOLOGIST GEQTECHNICAL ENGINEER
Sl ] Lerge Distubed Sample * Water Level M5 Lee $.0. CHAN EDWARD CHENG
=3 [| SPTLinerSampio | standard Peneiration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE

S| UteUndelubedSampls | Permeabiliy Test KW, Leung 10.12.09 11.12.09

WE U100 Undisturbed Sample 1 impression Packer Test REMARKS

% Mazier Sample & Standpipe/Piszometer Tip

Z[[1 Piston Sample ™ Ivsitu Vane Shear Test

[=]

F76-061125




. HOLE No. A-8SGD9
_ IYSAN | pRil L HOLE RECORD

FHARETIEARART SHEET 4 of 5

PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A

METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
£ 825,826.50
MACHINE / No. LY38/SB0S DATE from 26.11.09 to 04.12.09
N 842,012.38 &1
FLUSHING MEDIUM AIR /WATER ORIENTATION Vertical GROUND LEVEL +4.94 mP.D.
water] A %[ a
@ | leve [Pl o o
0 N s | o |5 o o s
ob (22 gr:gt J?:?E? a Eggs a = g=1 o 2| Description
£8 |28y |EEE328 ¢ RESH ¥ E |B2|E=| 8B
A6 |08 end EEldar| £ LR ~ 4 S| 0E| % |6

- A - TE As Sheet3 of 5.

. S | | | l

- [y 7— 3260 - | ‘

r % C I l | I I

2 75 - SN IR

o 4 I ] g ! | l v

- - - 3380 C 1 |

R 370 E

3 e I e

: e o u F |l !
of =l
;Z [ - I l I I |
~F -
oF i
Gl - 3166 F3e6p ||
o ; e - o 2 4 Weak, yellowish grey, highly decomposed
SF o 0 meta-SILTSTONE. {Subangular GRAVEL and
o 100 e - 4 COBBLE sized rock fragments)

B 37.68 4 = 0 o d W

oF o

zk H — 17.56 = 35 E o %

&I 7800 |NI T2HD1 375G Farze 12 =4

ok 1779 3779 —22.80 .

[ f - Strong, Hight grey to geey, slightly decomposed
o 100|100 20 T2101 - meta-SILTSTONE. Joints are closely to medium
°or a3 L locally very closely spaced, rough planar, very namaw,
8t = calcite and quartz vein Infilled, dipping at $0°-20°,
ar L 30°40° and 50°-60°.
ob I
4 100]100 40 8.0 72101 o 0
o [

ZF 03,1209 -

SfFoa209 03t .

g: 100/100( 68 T2 N

"f‘:; - 3506 [ 4000

&1 e Small Distubed Sample A Waler Sempla DRIELER LOGGING GEOLOGIST GEGTECHNICAL ENGINEER
g |  Large Distubed Sampis T Waler Level MS.lee 5.0, CHAN EDWARD CHENG
- [] SPT Liner Sample | Standard Penatralion Test | GEOTECHNICAL FIELD TECHNICIAN DATE BATE

Sl § uUrsUndstubedSarple | Pemeabilly Tesl KW.lewg 10.12.09 1.12.09

wlE U100 Undisturbed Sample 1 Impression Packer Test REMARKS

2| Mazier Sampte 2 Standpipe/Piezomets: Tip

z D Plsion Sample ~ In-siu Vane Shear Test

Q X Point Load Test

F76-061125



DRILLHOLE LOG _J0911826(TFL) LOK MA CHAU LOOP.GPJ TYSAN_25032005.GDT 21.4.10

. TYSAN HOLE No. A-3G0g
FOUNDATION LIMITED DRILLHOLE RECORD
| ]
FRABEIBERAA SHEET 5 of 5
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Greund Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 825,826.50
. DATE fi 26.11. 12,
MACHINE / No. LY38/SB05 N 842,012.38 rom 11.09 to 04.12.09
FLUSHING MEDIUM AlR fWATER ORIENTATION Vertical GROUND LEVEL +4.94 mP.D.
Water] | =
“ g level EB;‘ E:.g o | " = %
o8 |28 S(?:,%i 5888 4 EMC 2 g=l ¢ Tla Description
So|eh - 385528 0 BOSH 3 E |3 5| 8|8
S5 188 e FECLGH o IEERD Pl «» el aE| 915
N 100100 68 T2i0t - As Bheet 4 of 5.
N 4620, o
o 80 -
F 1601100 B2 2401 -
o 41,11 a1 2
é 97|97 0 |app T2101 g
[~ 4175 r 1
- —d1.90 -
" 951 95]20 TH -
: 4234 o
- 8.3 E
= 100{100{ 70 =104 r
204.12.g 232 i azan} 2038 [43.52
- : ’ r End of drillhole at 43.32m.
®  Small Dislurbed Sample 4 Waler Sample DRILLER LOGEMG GEOLOGIST GECTECHNICAL ENGINEER
| Large Disturbed Sampla ¥ \Water Level MS.Lee S.0. CHAN EDWARD CHENG
[l SPT Liner Sample i Standard Panetration Test | SEOTECHNICAL FIELD TECHNICIAN DATE DATE
B U76 Undistubed Sampla T Permeatitiy Test KW.lewng 10.12.09 11.12.09
B uiooundstutbed Sample T Impression Packer Tast REMARKS
Mazier Sampla i StendpipelPiezometer Tip
{] Piston Sample ™ In-situ Vane Shear Tast
X Point Load Test

F76-061125




TYSAN

FOUNDATION LIMITED

o REMETRERAT

DRILLHOLE RECORD

HOLE Ne. ASG10

SHEET 1 of 1

PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A

DRILLHOLE LOG JO911$26({TFL) LOK MA CHAU LOOP.GPJ TYSAN 25032005.GDT 21.4.10

X Paint Load Test

METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
£ 826,067.23
MACHINE / No. XY2B/CCL-3 DATE from 08.12.09 to 09.12.09
N 841,813.16
FLUSHING MEDIUM  AIR ORIENTATION Vertical GROUND LEVEL +5.14 mP.D.
Water| P~
o 8 fevel EE;‘ EB; B 0 E BDE'
s ['H]
25 |22 & L9888 55 2, B 8= | & 2o Dascription
SBlas|ww (532828 58858 3 E |82 |g8el| Bk
S5 |88 end 28K & jr el £ @ 3| 8E|l 9 |5
091208 PW L Loose, reddish brown, silty fine to coarse SAND with
[ E some gravel sized rock and brick fragments. (FILL)
» I S -
3 A
I 1.00] -
- | ladc 145 E
I — 150 L
o i00 19bis ! C
ol — =, 185 -
L 260! |-
- - asal-t214 | 300
- . - T [ i Firm, grey io dark grey and yellowish brown, sandy
= 100 12bis 2 £ ‘ i ’ CLAY / SILT. (SWAMP DEPQSIT)
= — F] 343 - N [ -
- 350 - <]
- aqam| || 45y - T l E ]
- s00 | at 100 58 big s - - | -
-0o.12.08 PW F18:001 || . 455l +044. F 500 o4
- 5-% r End of drillhcle at 5.00m.
- .__
e  Smal Dislurbed Sample A Water Sample DRILLER LOGGING GEOLOGIST GEOTECHNICGAL ENGINEER
| vLarge Distubed Sampla T Water Level CtChung 5.0.CHAN EDWARD CHENG
{1 SPTLiner Sumpla | Standard Penslration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
B U7SUndistubedSemple  { Permeabiy Test KWlewng 171208 18.12.09
E U100 Undisturbsd Sampie T impression Packer Test REMARKS
Mazier Sample El Slandpipe/Piezomeler Tip 1. Inspedion pit excavaled from {.00m-1.50m.
D Pislon Sample " In-gitu Vane Shear Test

F76-061125




DRILLHOLE LOG J0811S26[TFL) LOK MA CHAU LOOP.GPJ TYSAN_25032005.6DT 2{.4.10

‘ TYS AN HOLE No. A-SG10a
FOUNDATICN LIMITED DRILLHOLE RECORD
- | |
RAMEIRARAR SHEET 1 of 1
PROJECT Planning and Engineering Study on Development of Lok Ma Chatt Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 826,006.09 1
CHINE . LY38/DR0O9 DATE from 27.01.10 fo 28.01.10
MA /No N 841,819.07
FLUSHING MEDIUM AIR ORIENTATION Vertical GROUND LEVEL +3.30 mP.D.
Water —
" a level Ei’ 93; = " - nDE_

z % 22 ért?%t . >£_§ §§ g o] % x = é_ g = 5 Ela Description

= 20| sta/ |3 =0 d = i = =

58 |88 FHEIRE & jeEy & § |23|8E| 8|5
C2roiiof PW - R Firm, grey mottied brown, slighfly sandy SILT with
- C oceasional rootlets. (FILL)
o A 045! L
e £ 8.50! -
3 A
n 1.00: N
- 97.01.40 1 lale 148] +1.80 - 1,50
L 25.01.10 — 150 n T Very soft, grey, CLAY / SILT. (SWAMP DEPOSIT)
» 100 2 bis —i r |
- — =, 185 r —
a o0 3 |
: |l
- - I
— — 00 = T
- 100 4blz g a I A
- - 4 345 - !
= 450 L —
z =l
- S
- || ssols120 T aso ||
- 1.80m ’ I Loose, brownish grey, slightly silty fine fo coarse
o 500 | a 100 2Els & L SAND. (SWAMP DEPOSIT)
Fopot10l pw | 18:00 S 8 Aﬁl -1.70 |~ 500
- 500 - End of drikhole at 5.00m.

®  Small Distuibed Sample a Water Sample DRILLER LOGGING GECLOGIST GEOTECHNICAL ENGINEER
|  targe Distarbad Sample ¥ Waler Level P.S. Tam S.0.CHAN EDWARD CHENG
ISP Liner Sample | Standard Penciration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE

B UUndistubedSample T Permeabllly Test KW.lewng 09.02.10 10.02.10

E 1100 Undisturbed Sample 1 improssion Packer Test REMARKS |

Fl  Mazier Samgte & StandpipeFiezometer Tip 1. Inspection pit excavated from 6.00m-1.50m.

D Piston Sample ~ In-siluVane Shear Test

X Point Load Tas!

F76-061125




TYSAN

FOUNDATION LIMITED

FHRETRARAH

DRILLHOLE RECORD

HOLE No. A-SG10b

SHEET 1 of 1

PROJECT  Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Invesfigation Works for Area A

METHCD RC CO-ORDINATES JOB No. J0911826 (TFL)
E 826,028.17
MACHINE / No. XY2B/CCL-3 DATE from 28.01.10 to 28.01.10
HI N 841,890.05
FLUSHING MEBIUM AR ORIENTATION Vertical GROUND LEVEL +3,18 mP.D.
Water —
w | level 83& 93‘& o E
Bl | zs8g8 .| |8 8 BE o i
2g £ & | Shit bmﬁ%"% g Eulte  w & 3| s 2 lg Description
= ol start/ [§ 2% &S Soj= ] z = o
EE 188 en BYeHde ¢ [EBEA hd & e8| 88| 3 (%
280110 PW - T | T Firm, greyish brown, GLAY 7 SILT. (SWAMP
- . 178 DEPOSIT)
» « | A 045 r l | l
- E o - | i [
r o| o oass| 218 100 |l-|.]
F 100, - i 1 I Very soft, grey lo dark grey, CLAY / SILT, (SWAMP
L L 17} DEPOSIT)
- — led ¢ 145 E l } 1
L " 150 3 A
o 100 6bls et 1 o - l -
- — D=2 15 - =1
- 200 - Ly
o » -I- -I-—I- E
- — 3.00 - l T l 1
» 100 Btis g 3 o | - | h
- ld 4 D45 C n | n |
N 350 o | -'- f
: - wsolota2 Fas0 o]z .
- 1.86m I A . Loose, grey, slightly silty fine ic coarse SAND.
- 500 | at 100 13bis 6 r {(SWAMP DEPQSIT)
280110 PW | 18:00 _— s 4051 - . 5.00
- 5-00’ - End of drillhole at 5.00m.
of -
< C
&f r
[ L
al- o
al: o
Nt L
=1 il il
ar =
il L
oy -
z] n
=L u
bz] o »
s -
ok —
of- n
e C
ak -
af -
ar
=10 N
x o
ol ol -
o I
s L
=r C
¥ Z
i o
ot :
ﬁ ¢  Small Distubed Samplo A Waler Sample DRILLER LOGGING GEOLOGIST GEOTECHNICAL ENGINEER
| Large Disturbed Sample T Water Lovel GLGhung 5.0. CHAN EDWARD CHENG
5 [l sPTLine Samplo | Standard Penetration Test | GEOTECHNICAL FIELD TECHNICIAN DATE DATE
Ol ureUndslubedSample  § Permeatily Test KW lewg 89.02.10 10.02.10
w E U100 Undisturbed Sample T imprassion Packer Test REMARKS
g Mazior Sample EI StandpipaiPiezometer Tip 1. Inspection pil excavated from 0.00m-1.50m.
= [:] Pisten Sample ~ In-silu Vane Shear Test
- X Poinl Load Tesl

F76-061125




DRILLHOLE LOG J0911526(TFL) LOK MA CHAU LOOP.GPRJ TYSAN_25032005.G0T 21.4.10

. TYSAN HOLE No. ASG10c
FOUNDATION LIMITED DRILLHOLE RECORD
"N zanzieeras SHEET L o 1
PROJECT Planning and Engineering Study on Development of Lok Ma Chau Loop Ground Investigation Works for Area A
METHOD RC CO-ORDINATES JOB No. J0811526 (TFL)
E 826,112.08
MACHINE / No. XY2B/CCL-3 N 841 863.10 BATE from 29.01.10 to 29.01.10
FLUSHING MEDIUM  AIR ORIENTATION Vertical GROUND LEVEL +5.21 mP.D.
Water —
g | 8| eilei’ o I s |3 g
& w | (m) b , |8 g A

2 .%’,E: Sulj;'% 5 §§§§ g %5%5:!' 2 é 23| % Ele Description

= sl 3 s 815 - =] o |

S5& 188 end PERSE o (TES & 8 |&8|8E| 8 |5
L 280190, PW o Soft, greyish brown, slighlly fine sandy SILT with
5 - occastonal angular to subangular fine to coarse gravel
» o a g.gg r sized rock fragments. (FILL}
- E s 085 F
- 1,00 .
E — l» | ¢ 145 E
[ — 350 —
- 100 24 ba R r
- — ] -
- 2,00 -
;- == 300 -
n 100 13bés % 3 n
o — 4 345 -
u 35 !
X r
- | 4s0l10.71 E 450
- 2.3tt#m 400 g - T I T Soft, grey motlled brown, CLAY [ SILT. (SWANMP
- 500 | @ 19 bls s I 2k DEPOSI
20,0140 PW | 1800 _— ) s _485] 4021 I 500 i ] | "
- 500 o End of drillhole at 5.00m.

®  Small Disturbed Sample A Waler Sample DRILLER LOGGING GEQLOGIST GECTECHNICAL ENGINEER
I Lerge Disturbed Sample T Waler Love! CL.Chung SX0.CHAN EDWARD CHENG

U SPY Liner Sample l Standard Penstralion Test | SEOTECHNICAL FIELD TECHNICIAN DATE DATE

B U7BUndstubed Sample | Penmaabifty Test KW.leung _____ 03.02.10 104210

B utcoUndistubed Sample ] Impression Packer Test | REMARKS

Mazier Sample El Standpipe/Piezometer Tip 1. Inspection pit excavated from 9.00m-1.50m.

D Piston Sample ™ [nesilu Vane Shear Test

X Polnt Lead Test

F76-061125




Appendix B

RBRGs Criteria



Risk-Based Remediation Goals (RBRGs) for Soll & Soil Saturation Limit

Risk-Based Remediation Goals (RBRGs) for Soil

Chemical Urban Residential Soil Saturation
Rural Residential Industrial Public Park Limit (G,
mg/kg mylkg mg/ky my/ky ma/kg

Voos

Acetone 8,580 4,260 10,000 10,000 b
Benzene 0.704 0.27¢ 9.21 422 336
Bromedichloromethane 0.317 0.129 2.85 13.40 1,030
2-Butanone 10,000 10,000 10,000 10,000 b
Chloroform 0.132 0.0528 1.54 253 1,100
Ethylbenzene 709 293 8,240 10,000 138
Methyl fert-Butyl Ether 6.88 2.80 701 505 2,380
Methylene Chloride 1.30 0.529 13.9 128 921
Styrene 3,220 1,540 10,000 10,000 497
Tetrachloroethene 0.10% 0.0444 0.78 1,84 97,9
Toluene 1,440 705 10,000 10,000 235
Trichioroethene 0.523 0.211 5.58 59.4 488
Xylenes

svége © . .. = .. = =
Acenaphthene 3,510 3,280 10,000 10,000 €0.2
Acenaphthylene 2,340 1,510 10,000 10,000 19,8
Anthracene 10,000 10,000 10,000 10,000 2.56
Benzo{ajanthracene 12.0 114 91.8 38.3

Benzo(a)pyrene 1.20 1.14 9.18 3.83
Benzo(b)fluoranthene 9.88 10.1 17.8 20.4
Benzo(g,h,hperylene 1,8C0 1,710 40,000 5,740
Benzo(k)fluoranthene 120 114 918 383
Bis-(2-Ethylhexyl}phthalate 30.0 28.0 1.8 94.2

Chrysene 871 918 1,140 1,540
Dibenzo{a,h)anthracene 1.20 1.14 9.18 3.83

Flucranthene 2400 2,270 10,000 7,620

Fluorene 2,380 2,250 10,000 7,450 54.7
Hexachlorobenzene 0.243 0.220 0.582 0.713
Indeno(1,2,3-cd}pyrene 12.0 1i.4 91.8 383

Naphthalene 182 §5.8 453 914 125
Phenanthrene 10,000 10,000 10,000 10,000 28.0
Phenol 10,000 10,000 10,000 10,000 7,260
Pyrens 1,800 1,710 10,000 5,720

Antimany 29,5 29.1 261 97.9

Arsenic 221 21.8 196 73.5

Barium 10,000 10,000 10,000 10,000

Cadmium 73.8 72.8 653 245

Chromium |1 10,000 10,000 10,000 10,000

Chromium VI 221 218 1,960 735

Cabkalt 1,480 1,460 10,000 4,960

Copper 2,950 2,910 10,000 9,790

Lead 258 255 2,280 857

Manganese 10,000 10,000 10,060 10,000
|Mercury 11.0 6.52 384 45.6

Molybdenum 369 364 3,260 1,220

Nickel 1,480 1,460 16,000 4,800

Tin 10,000 10,000 10,008 10,500

Zinc 0 10,000 0,000 10,000

T = ’

10,000
10,000
10,000

(%) For Dioxins, the cleanup levels in USEPA Cffice of Sclid Waste and Emergency Response (OSWER]) Directive of 1998 have been
adopted. The OSWER Directive value of 1 ppb for residential use has been applied to the scenarios of "Urban Residential”, "Rural
Residential', and "Public Parks", while the low end of the range of values for industrial, 5 ppb, has been applied to the scenario of
"tndustrial”,

(2} Soil saturation limits for petraleum carbon ranges taken from the Canada-Wide Standards for Petroleurn Hydrocarbons in Seif, CCME
2000.

(3} * indicates a ‘ceiling limit' concentration,

(4) *** indicates that the C,,, value exceeds the "ceiling limit' therefore the RBRG applies.



Risk-Based Remediation Goals (RBRGs) for Groundwater and Solubility Limit

Chemical

Risk-Based Remediation Goals (RBRGs) for Groundwater

Urban Residential
{mg/L

Rural Residential

Industrial

Solubility Limit
mail

Acetone 9,590 4,260 10,000 bl
Benzene Q.704 0.279 9.21 336
Bremodichloromethane 0,317 0,129 2.85 1,030
2-Butangne 10,000 10,000 10,000 el
Chloroform 0.132 0.0529 1,54 1,100
Ethylbenzene 708 298 8,240 138
Methyl tert-Butyl Ether 6.58 2.80 70.1 2,380
Methylene Chloride 1.30 0.529 13.8 921
Styrene 3,220 1,540 10,000 497
Tetrachloroethene 0.101 0.0444 0.78 97.1
Toluene 1,440 705 10,000 235
Trichloroethene 0.523 0.211 5.68 488

Acenaphthylene 1,410 542 106,060

Anthracene 10,000 10,000 10,000 0.0434
Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)flucranthene 0,539 0.203 7.53 0.0015
Benzo{g,h,i)perylene

Benzo{k)fluoranthene

Bis-{2-Ethylhexyl)phthalate

Chrysene 58.1 21.9 812 0.0016
Dibenzo(a,hlanthracene

Fluoranthene 10,060 10,000 10,000 0.206
Flugrene 10,000 10,000 10,000 1.98
Hexachlorobenzene 0.0589 0.0234 0.695 6.20
Indeno(1,2,3-cd}pyrene

Naphthalene 61.7 23.7 862 31.0
Phenanthrene 10,000 10,0C0 10,000 1.00
Phenct

Arsenic

Barium

Cadmium

Chromium Ill

Chromium Vi

Cobalt

Copper

Lead

Manganese

Mercury

0.486

0.184

6.79

Malybdenum

Nicke!

Tin

Zinc

PCBs

Notes:

(1)} Blank indicates that RBRG could not be calculated because the toxicity or physicalfchemical values were unavailahle, or the

condition of Henry's Law Constant>0.00005 was not met for the inhalation pathway.

(2) Where solubilities for Petroleum Carbon Range aliphatic C9-C16 and greater than C16 generally are considered to be
effectively zero and therefore the aromatic solubility for C9-C16 is used.
(3) * indicates a 'ceiting limit' concentration.
(4) *** indicates that the solubility limit exceeds the 'ceiling limit' therefore the RBRG applies.




Appendix C

Intervention Value
downloaded from the
website of Ministry of
Housing, Spatial
Planning and
Environment,
Netherland



Targef values and soil remediation intervention values and background concentrations

Table 1a:
soilfsediment and groundwater for metals. Values for soilfsediment have been expressed
as the c_gncentLation in a standard soil {10% organic maftter and 25% clay).
EARTH/SEDIMENT GROUNDWATER
{mg/kg dry matter) {ngf/tin solution)
national farget intervention |target national target intervention
background |value value value background |value value
concentration shallow concentratiojdeep
n
deep
(BC) ({incl. BC} (BG) (incl. BC)
| Mefals
antimony 3 3 15 - 0.08 0.15 20
arsenic 29 29 55 10 7 7.2 60
barium 180 160 625 50 200 200 625
cadmium 0.8 08 12 0.4 0.05 0.08 B
chromium 100 100 380 1 24 2.5 30
cobalt g 9 240 20 0.6 0.7 100
copper 36 36 190 15 1.3 1.3 75
mercury 0.3 0.3 10 0.05 - 0.01 0.3
|iead 85 85 530 15 1.6 1.7 75
Imalybdenum 0.5 3 200 5 0.7 36 300
nickel 35 35 210 15 2.1 24 75
zine 140 140 7204 65 24 24 800
page 8of 51
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Table 1b: Target values and intervention values for soil remediation soilfsediment and groundwater
for inorganic compounds, aromatic compeounds, PAH, chlorinated hydroearbons, pesticides
and other contaminants. Values for soil/sediment have been expressed as the
concentration in a standard soil (10% organic matter and 25% clay}.

EARTH/SEDIMENT GROUNDWATER

(mgikg dry matter} (ngil in solution})

target intervention target intervention

value value value value
Ii inorganie compounds
cyanides-free 1 20 5 1500
cyanides-complex (pH<5)! 5 650 10 1660
cyanides-complex (pH >5) 5 50 10 1560
thiocyanates (sum} 1 20 - 1500
bromide (mg Br/l) 20 - 0.3 mg/l -
chloride (mg CUi) - - 100 mo/* -
fiuoride (mg F/I) 5007 - 0.5 mgii” 5
1 Aromatic compounds
benzene 0.01 1 0.2 30
efhyl benzene 0.03 50 4 150
toluene 0.01 130 7 1000
xylenes 0.1 25 0.2 70
styrene (vinyl benzene} 0.3 100 G 300
phenol 0.05 490 0.2 2000
cresols (sum) 0.05 5 0.2, 200
catechol{e-dihydroxybenzene) 0.05 20 0.2, 1250
resorcinel{m-dihydroxybenzene} 0.05 10 0.2 600
hydroquinone(p-dihydroxybenzene) 0.05 19 0.2 800
v Polycygﬁc aromatic hydrocarbons (PAH)
PAH (sum 10) ** 1 40 - -
naphthalene 0.01 70
anthracene 0.0007 5
phenatrene 0.003" 5
fluoranthene 0.003 1
benzo{a)anthracene 0.0001™ 0.5
chrysene 0.003~ 0.2
benzo(a)pyrene 0.0005* Q.05
benzo(ghi)perylens 0.0003 0.05
benzo(k)fluoranthene 0.0004* 0.05
indeno(1,2,3-cd)pyrene 0.0004* 0.05

Circuilar on target values and intervention values for soil remediafion page 9of 51



Table Tbh(continued): Target values and intervention values for soil remediation scilisediment and
groundwater for inorganic compounds, aromatic compounds, PAH, chiorinated hydrocarbons,
pesticides and other contaminants. Values for soil/sediment have been expressed as the

concentration in a standard soil (10% organic matter and 25% clay).

EARTHISEDIMENT

GROUNDWATER

{mglkg dry matter)} {ngfl in solution)
target intervention target infervention
value value value value
V Chlorlnated hydrocarbhons
vinyl chioride 0.0% 0.1 0.01 5
dichioromethane 04 10 0.01 1000,
1,1-dichloroethane 8.02 15 7 00
1,2-dichloroethane 0.62 4 7 400
1,1-dichloroethene 0.1 0.3 0.01 10
1,2-dichloroethene (cis and trans)??, 0.2 1 0.01 20
dichloropropane 0.002# 2 0.8 80
trichloromethane (chloroform) 0.02 10 & 400
1,1,1-trichloroethane 0.07 15 0.01 300
1,1,2-trichloroethane 04 10 0.01 130
trichloroethene (Tri} 0.1 &0 24 500
tetrachioromethane (Tetra) 0.4 1 0.1 10
tetrachloroethene (Per) 0.002 4 0.01 40
chlorobenzenes (sumy ™ 0.03 30 N -
monachiorobenzene 7 180
dichlorobenzenes 3 50
trichlorobenzenes 0.01 10
tetrachlorcbenzenes 0.01 2.5
pentachlorobenzene 0.003 1
jhexachiorobenzene 0.00009* 0.5
chlorophenols (sum)™"* 0.01 10 - -
monochlorophenols (sum) 0.3 100
dichlorophenols 0.2 30
trichlorophenols 0.03" 10
tetrachlorophenols 0.01* 10
pentachlorophenaol 0.04* 3
chloronaphthalene - 10 - 6
mohochloroanitine 0,005 50 - 30
polychtarobiphenyls (sum 7). 0.0z 1 0.01* 0.01
EOX 0.3 “
Circular on target values and infervention values for soif remediation page 100r51



Table 1b{continued): Target values and intervention values for scil remediation soilisediment and
groundwater for inorganic compounds, aromatie compounds, PAH, chlorinated
hydrocarbons, pesticides and other contaminants. Values for soil/sediment have heen
expressed as the concantration in a standard soil (10% organic matter and 25% clay).

EARTH/SEDIMENT GROUNDWATER

{mgikg dry matfer) {nofl in soluticn)

farget intervention target intervention
value value vailue value

VI Pesticides

DDT/DDE/ODD® 0.01 4 0.004 ngi * 0.01

drins” 0.005 4 - 0.1

aldrin 0.00008 0.008 ngi*

digldrin 0.0005 0.1 ng/l

endrin 0.00004 0.04 ngl[|

HCH-compounds '™ 0.014 2 0.05:] 1

o=-HCH 0.003 33 ngi

B-HCH ~ 0.009 8 ngl

y-HCH 0.00005 9 ngi

atrazine 0.0002 6 28 ngd 150

carbaryl 0.00003 5 2 ngh* 50

carbofuran 0.00002 2 9 ngft 100

chlorodane 0.00003 4 0.02 ngl* 0.2

endosuifan 0.00001 4 0.2 ngft* b

heptachloro 0.0007 4 0.005 ngfl* 0.3

heptachloro-epoxide 0.0000002 4 0.005 ngi" 3

maneb 0.002 35 0.05 ng/* 0.1

MCPA 0.00005# 4 0.02 50

organatin compounds ™ 0.001 2.5 0.05%-16 ng/l 0.7

VIl Other caontaminants

cyclohexanone C.1 45 0.5 15000

|phinaiates (sumy? 0.1 B0 0.5] 5

fmineral ail™ 50 5000 50 600

pyridine 0.1 05 0.5 g

tetrahydrofuran 0.1 2 0.5 300

tetrahydrothiophene 0.1 20 0.5 5000

tribromomethane - 75 - 630

Noles fo lable 1:

1. Acidity: pH (0.01 M CaCl). In order fo determine whether pH is grealer than or equal fo 5, or less than 5,
the 80 percentile of the measured values is taken.

2. In areas subject lo marine influence higher vaiues occur nalurally (salf and brackish waler).

3 Differentiafion by clay content: (F) = 175 = 13L (L = % clay).

4. PAH (sum of 10) here means the fotal of anthracens, benzo(ajanthracene, benzo(k}iuoroanthene,
benzo(a)pyrene, chiysens, phenanirene, fluoroanihene, indeno(1,2,3cd)pyrene, naphthalene and
benzo(ghi)perylene.

b '‘Chiorobenzenes (sum)’ here means the fotal of alf chiorobenzenes {nono-, di-, iri-, tefra-, penta- and
hexachforobenzens).

6. ‘Chiorophenols (sum)' here means the fotal of alf chlorophenois {mono- di., A tefra- and
pentachiorophenol).

7 In the case of the intervention value, polychiorobiphenyls (sum)' means the fofal of FCB 28, 52, 101, 118,

138, 153 and 180, For the target value it refers to the tatal excluding PCB 118.

Circular on target values and intervention values for scil remediation page 11 of 51



So

10.
11,
12,
13

14.

where:

*numeric

‘DDT/ODD/DDE' above means the sum of DDT, DDD and DDE.

'Drins’ above means the sum of aldrin, dieldrin and endrin.

'HCH compounds' above means the sum of 3-HCH, 8-HCH, 8-HCH and §-HCH.

The intervention vaiue appiies to the sum of the concentrations of organatin cormnpounds encountered.,

‘Phthalates (sum)’ above means the total of all phthalates,

‘Mineral oil' is defined In the analysls standard, Where the contamination is due to mixtures {e.g. gasoline or
domestic heating off}, then not only the alkane content but also the content of aromatic andfor polycyclic aromatic
hydrocarbons must be determined. This aggregate parameter has been adopted for practical reasons. Further
toxicological and chemicaf disaggregation is under study.

The values for the surn of polycyclic aromatic hydrocarbons, the sum of chlorophenols and the sum of
chlorobenzenes in earth/sediment apply fo the total concentration of the compounds belonging to the relevant
category. If the contamination is due to only one compound of a category, the value used is the value for that
coempound. Where there are two or mare compounds the value for the tolal of these compounds applies, etc. For
earth/sediment, effects are directly additive (i.e. 1 myg of substance A has the same effect as 1 mg of substance 8)
and can be tested against an aggregate standard by summing the concentrations of the substances involved. In
the case of groundwater, effects are indirectly additive and are expressed as a fraction of tha individual Intervention
values (Le. 0.5 of the intervention vaiue of substance A has the same effect as 0.5 of the intervention value of
substance B). This means that an addition formula must be used to determing whether an intervention vaive is
exceeded. The intervention value for the sum of a group of substances is exceeded ift

{0d) /=1,

C; = measured concentration of a subsfance in the group of substances in question
I =intervention value for the group.

value below the defection level/guaniification level or measurement method is lacking

# These target values have not been fesled in HANS. All the other values have been tested in HANS.
A The individual standards in INS are given in the Fourth Policy Document on Water Management along with the sum

standards marked ~

Table 2a: Target values , indicative levels for serfous soll contamination and background
concentrations soil/sediment and groundwater for metals. . Values for soii/sediment have
been expressed as the concentration in a standard soil (10% organic matfer and 25% clay).
,EARTHISEDIMENT GROUNDWATER
(ma/ka dry matter) {ug/l in solution)
national target indicative [target national target indicative
background jvalues levei values background {values level
concentratio serious shallow concentratiojdeep serlous
n n

contaminat- deep contaminat.
(BC} (incl. BC) lion {BC} {inel. BC) lion

1 Metals

beryllium 1.1 1.1 30 - 0.05* 0.05* 15

selenium 0.7 Q.7 100 - 0.02; 007 1860

fellurium - - 600 - - ~ 70

thallium 1 1 15 - <2* o 7

tin 19 - g00 - <2* 2.2 50

vanadium 42 42 250 - 1.2 1.2 70

silver - - 15 - - - 40

Circutar on target values and infervention values for soil remediation page 12 of 51



Appendix D

Analytical Results of
Soil Samples



Agreement No. CE 53/2008 (CE) Ove Arup & Partners Hong Kong Limited

Planning and E ing Study on Development of Lok Ma Chau Loop - Investigation
Land Contamination Assessment for Area A

Soil Samples : Boreholes A-S01 to A-S05

Drillhole No.
Risk-Based Remediation Goals (RBRGs) for Soil A-S01 AS02 A-S03 A-504 A-505
Chemical Sampling Date and Depth (m] Sampling Date and Depth (m} ing Date and Depth (m) Sampling Date and Depth (m| Sampling Date and Depth (m)
Reporting Urban Rural Soil Saturation —T—J
Limit Residenti i i Public Park Limit (Cpp) 14-Dec-09 14-Dec-09 15-Dec-09 18-Dec-09 18-Dec-09 18-Dec-09 22-Dec-09 22-Dec-09 23-Dec-09 15-Dec-09 15-Dec-09 15-Dec-09 17-Dec-09 17-Dec-09 17-Dec-09
mg/k; m m mg/k: [m! mg/k 1.50 - 1.95 3.00-3.95 4.50 - 4.95 1.50-1.95 3.00-3.95 4.50 -4.95 1.50 -1.95 3.00 -3.95 4.50 - 4.95 1.50 - 1.95 3.00 - 3.95 4.50 - 4.95 1.50-1.95 3.00-3.95 4.50 - 4.95
Acenaphthene 0.5 3,510 3,280 10,000 10,000 60,2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5. <0.5 <0.5 <0.5
Acenaphthylene 0.5 2,340 1,510 10,000 10,000 i 19.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <05 <0.5 <0.5
IAnth 0.5 10,000 10,000 10,000 2.56 2.56 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)anthracene 0.5 12.0 11.4 91.8 38.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.5 1.20 1.14 9.18 3.83 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(b)fluoranthene 0.5 9.88 10.1 17.8 204 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(g.h.i)perylene 0.5 1,800 1,710 10,000 5,740 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(k)fluoranthene 0.5 120 114 918 383 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bis-(2-Ethylhexyl)phthal 20 30.0 28.0 91.8 94.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Chrysene 0.5 871 919 1,140 1,540 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibenzo(a,h)anthracene 0.5 1.20 1.14 9.18 3.83 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Fluoranthene 0.5 2,400 2,270 10,000 7.620 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Fluorene 0.5 2,380 2,250 10,000 7.450 54,7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Hexachl 0.05 0.243 0.220 0.582 0.713 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Indeno(1,2,3-cd)pyrene 0.5 12.0 11.4 91.8 38.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
|Naf 0.5 182 85.6 453 914 125 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Phenanthrene 0.5 10,000 10,000 10,000 10,000 28.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Phenol 0.5 10,000 10,000 10,000 10,000 7,260 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Pyrene 0.5 1,800 1,710 10,000 5,720 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5
Antimo 0.05 29.5 29.1 E 261 97.9 0.28 0.72 0.81 <0.05 <0.05 <0.05 0.36 0.89 062 0.46 0.41 0.29 0.25 0.42 0.18
Arsenic 0.5 221 21.8 198 73.5 4.3 1.0 0.8 84 54 17.0 1.0 7.0 16.0 78 9.0 6.3
Barium 0.05 10,000 10,000 10,000 10.000 287 55.0 67.1 <0.05 <0.05 <0.05 467 713 57.8 51.5 45.8 43.1 26.3 47.7 220
Cadmium 0.02 73.8 72.8 653 245 0.11 0.11 0.21 <0.02 0.02 0.4 0.05 0.18 0.12 0.07 0.08 0.04 0.07 0.13 0.06
Chromium 1l 0.5 10,000 10,000 10,000 10,000 13.9 42.4 439 <0.5 <0.5 27.0 16.5 331 413 256 237 28.0 17.0 21.0 13.0
Chromium VI 0.5 221 218 1,960 735 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cobalt 0.5 1.480 4 1,460 10,000 4,900 3.6 14.5 137 <0.5 <0.5 <0.5 28 9.3 13.7 5.0 56 36 241 6.2 6.6
|Copper 0.05 2,950 2,910 10,000 9,790 9.83 212 229 1.93 3.35 38.4 11.1 403 21.8 10.8 11.5 10.6 7.08 18.5 222
Lead 0.05 258 255 2,290 857 24.8 50.9 62.1 4 4 62 25.8 57.3 53.6 258 27.0 32.1 23.1 31.7 13.5
Manganese 0.5 10,000 10,000 10,000 10,000 138 446 693 <0.5 <0.5 <0.5 118 617 1250 201 164 92.0 46.4 123 44.9
Mercury 0.02 11.0 6.52 38.4 456 0.02 0.08 0.11 <0.02 <0.02 0.10 0.06 0.06 0.08 0.06 0.05 0.03 0.06 0.06 0.05
0.05 369 364 3,260 1,220 0.74 3.61 231 <0.05 <0.05 <0.05 1.10 1.93 1.95 1.62 248 247 1.40 1.59 0.91
Nickel 0.05 1,480 1,460 10,000 4,900 7.27 251 20.8 2 3 20 572 18.9 23.5 9.34 10.7 10.4 4.87 101 10.4
0.05 10,000 10,000 10,000 10,000 1.66 4.57 4.8 <0.05 <0.05 <0.05 285 7.87 4.97 237 241 225 2.07 3.00 1.58
1 10,000 10,000 10,000 10,000 392 358 106 39 17.4 1980 45.2 148 95.5 45.1 52.3 520 743 106 85.7
! 5.01palg 0.001 0.001 0.005 i 0.001 6.73 10.99 14.32 5.84 6.40 10.37 8.17 15.05 13.57 6.77 9.34 9.21 7.35 B8.64 6,69
040 | 023 0.223 0.748 <0.10
0.05
beta-BHC 0.05 4 <0.05 <0.05 <0.05 <0.05 <0.05
gamma-BHC 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
delta-BHC 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
,p-DDE 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

p.p-DDD

Clay (%)

Silt (%) 1% Not Applizable 2 15 48 2 3 58 28 57 41 29 34 55 25 31 1

sand (%) 1% 43 43 4 69 68 3 38 14 1 39 42 15 43 28 58

Gravel 1% 12 18 0 26 27 0 it 0 0 12 3 2 3 [ 17

Moisture Cantent 0.1% Not Applicable 14.8 308 i 345 12.0 8.9 321 17.5 306 38.5 16.5 | 17.0 i 246 15.3 19.5 i 159

* 1 pa/g = 0.000001 markg
The reporting limit of Diexins (I-TEQ) was computed by “Summation of (Reporting Limits of each dioxin/furan compound (i.e. the column of “LOR” in the laboratory reports) times their respective International Toxic Equivalency Factor (i.e. the column of “I-TEF" in the laboratory report))” or 3 (LOR x I-TEF)
The reporting limits of each dioxin/furan compound could be found in the laboratory report (i.e. the column of “LOR" in the laboratory report).

The total I-TEQ was computed by “Summation of (Concentration of each dioxin/furan compound (i.e. the column of “Conc" in laboratory report ) times their respective International Toxic Equivalency Factor (i.e. the column of *I-TEF™ in laboratory report))” or ¥ (Conc x I-TEF)
The footnote explanation 4-TEQ(LOR) calculated treating <LOR as LOR concentration (pg/g)" in the laboratory report means if the concentration of the dioxin/furan compounds was below the reporting limit, the value of Reporting Limit (LOR) of the resp: dioxin/furan p

d would be used for the computation of the I-TEQs. However, multipiication of the LOR with their respective I-TEF is still required during the computation of *-TEQs"

* Assessment Criteria extracted from "Intervention Value for Soil Remediation, Netherlands”

TEZENN Result exceed the RBRG of "Rural & Urban Residential®



Agreement No. CE 53/2008 (CE)

Planning and Engi
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Land Contamination Assessment for Area A

Soil Samples : Boreholes A-S06 to A-S010

of Lok Ma Chau Loop - Investigation

Ove Arup & Partners Hong Kong Limited

Drillhole No.
Risk-Based Remediation Goals (RBRGs) for Soil A-S06 A-S07 A-S08 A-S0% A-S10
Chemical ‘Sampling Date and Depth (m) Sampling Date and Depth (m) Sampling Date and Depth (m) Sampling Date and Depth (m) Sampling Date and De
Reporting Urban Rural i Soil Saturation -T'J rL
Limit Residential Residential Industrial Public Park Limit (C.) 23-Dec-09 23-Dec-09 23-Dec-09 11-Dec-09 11-Dec-09 11-Dec-09 19-Dec-09 19-Dec-09 19-Dec-09 21-Dec-09 21-Dec-09 22-Dec-09 21-Dec-09 21-Dec-09 21-Dec-09
mg/k: mg/ki mg/k: m (m m 1.50 -1.95 3.00 - 3.95 4.50 -4.95 1.50-1.95 3.00-3.95 4.50 - 4.95 1.50 -1.95 3.00 - 3.95 4.50 - 4.95 1.50 - 1.95 3.00 - 3.95 4.50 - 4.95 1.50 - 1.95 3.00-3.95 4.50 -4.95
Acenaphthene 0.5 3,510 3,280 10,000 10,000 60.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Acenaphthylene 0.5 2,340 1510 10,000 10,000 19.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
/Anthracene 0.5 10,000 10,000 10,000 2.56 2.56 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)anthracene 0.5 12.0 11.4 91.8 383 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene 0.5 1.20 1.14 9.18 3.83 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
[E 0.5 9.88 10.1 17.8 204 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(g,h,j)perylene 0.5 1,800 1,710 10,000 5,740 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(k)flL 0.5 120 114 918 383 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bis-(2-Ethylhe; halate 2.0 30.0 28.0 918 94.2 <2.0 <20 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 5.8 <05 <2.0 <2.0 <2.0 <2.0
Chrysene 0.5 871 919 1,140 1,540 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
Dibenzo(a,h)anthracene 0.5 1.20 1.14 9.18 3.83 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5
Fluoranthene 0.5 2,400 2,270 10,000 7,620 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Fluorene 0.5 2,380 2,250 10,000 7,450 54.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Hexachlorobenzene 0.05 0.243 0.220 0.582 0.713 <0.05 <0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05 <0,05 <0.05 <0,05 <0.05 <0.05 <0.05 <0.05
0.5 12.0 114 91.8 38.3 <0.5 =<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5
0.5 182 85.6 453 914 125 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <05 <0.5
0.5 10,000 10,000 10,000 10,000 28.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
05 10,000 10,000 10,000 10,000 7,260 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.5 1,800 1,710 10,000 5,720 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Antimon! 0.05 29.5 29.1 261 97.8 0.15 0.14 1.41 0.06 0.33 0.36 0.28 0.49 0.50 248 0.78 0.54 0.38 0.18 0.19
Arsenic 0.5 221 21.8 196 73.5 07 08 14.0 <0.5 7.0 13.4 7.0 9.1 9.2 19.7 18.9 9.3 15.4 3.0 3.0
Barium 0.05 10,000 10,000 10,000 10,000 12.5 9.16 132 6.06 223 52.2 36.3 71.4 426 163 68.0 58.6 341 13.0 9.71
Ci 0.02 73.8 72.8 653 245 <0.02 0.06 0.44 <0.02 0.05 0.04 0.35 0.04 0.1 0.67 0.11 0.03 0.1 0.03 0.02
Chromium |11 0.5 10,000 10,000 10,000 10,000 1.7 33 53.0 1.7 15.3 28.0 212 269 28.0 76.0 38.9 34.8 23.0 5.4 7.2
Chromium VI 0.5 221 218 1.960 735 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cobalt 0.5 1,480 1,460 10,000 4,800 0.6 0.8 9.6 <0.5 54 6.5 8.6 9.8 12.9 9.5 57 9.5 1.8 1.5
Copper 0.05 2,950 2,910 10,000 9,790 1.83 7.86 108 2.20 239 11.2 24.1 14.6 142 221 15.0 116 5.99 4.37
Lead 0.05 258 255 2,290 857 4.92 5.94 613 4.49 43.2 38.0 321 32.8 86.1 104 47.8 394 9.89 8.54
0.5 10,000 10,000 10,000 10,000 225 223 3N 7.9 122 156 56.9 61.9
0.02 11.0 6.52 38.4 456 <0.02 <0.02 023 <0.02 0.04 0.07 0.02 <0.02
0.05 369 364 3,260 1.220 0.10 0.17 215 0.24 361 1.48 0.31 0.35
0.05 1,480 1,460 10,000 4,900 1.05 2.74 36.0 0.90 12.5 9.78 3.11 252
10,000 10,000 10,000 10,000 0.43 088 6.68 0.28 3.4 251 0.98 0.84
10000 | _to000 | 10000 10,000 101 217 B ez T
0.001 0.001 0,005 i 0,001 | 7.79 6.26 5.87
<0.10

0.748

alpha-BHC .
beta-BHC 0.05 e <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
gamma-BHC 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
delta-BHC 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
p.p-DDE 0.05 <0.08 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
p.p-DDD 0.05 2w <0.05 <0.05 <0.05 <0.05 <0.05 <005 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
,p-DDT 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
TOC 0.05% { Not Applicable <0.05 0.12 0.76 <0.05 0.07 1.33 0.42 0.59 0.72 1.99 1.19 1.04 081 0.06 0.06
Clay (%) 1% 2 3 18 2 22 34 26 13 39 50 41 40 19 5 15
Silt (%) 1% Nt Applicable 1 3 22 3 33 28 30 44 54 49 51 56 a7 6 13
Sand (%) 1% 87 87 56 7 36 33 38 30 6 1 5 4 40 80 65
Gravel 1% 10 7 4 24 9 5 =] 13 1 0 3 0 4 9 T
i

Moisture Content (%! 0.1% Not icab 9.7 11.8 331 14.4 220 329 14.7 20.8 25.7 41.9 30.7 { 28.1 345 11.0 161
* 1 pg/g = 0.000001 markg

The reporting limit of Dioxins (I-TEQ) was computed by “Summation of (Reporting Limits of each dioxin/furan compound (i.e. the column of “LOR" in the laboratory reports) times their ive I 1al Toxic Equival Factor (i.e. the column of *I-TEF” in the laboratory report))” or 3 (LOR x I-TEF)

The reporting limits of each dioxin/furan compound could be found in the laboratory report (i.e. the column of "LOR" in the laboratory report).

The total I-TEQ was puted by ion of (Cone of each dil compound (i.e. the column of “Conc” in laboratory report ) times their resp Toxic Equivalency Faclor (i.e. the column of *I-TEF” in laboratory report))” or 3 (Conc x I-TEF)

The footnote explanation *I-TEQ(LOR) calculated treating <LOR as LOR concentration (pg/g)" in the laboratory report means if the

** Assessment Criteria extracted from "l

ion Value for Soil F

of the dioxin/

ds was below the reporting limit, the value of Reporting Limit (LOR) of the respective dioxin/furan compound would be used for the computation of the I-TEQ;. However, multiplication of the LOR with their respective I-TEF is still required during the computation of *I-TEQ,"



Agreement No. CE 53/2008 (CE) Ove Arup & Partners Hong Kong Limited

Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation
Land Contamination Assessment for Area A

Soil Samples : Boreholes A-511 to A-S15

Drillhole No.
Risk-Based Remediation Goals (RBRGs) for Soil A-S11 A-512 A-513 A-S14 A-515
Chemical ’ Sampling Date and Depth (m) Sampling Date and Depth (m Sampling Date and Depth (m Sampling Date and Depth (m) Sampling Date and Depth (m)
Reporting Urban Rural Soil Saturation |
Limit i Industri Public Park Limit (Ca 10-Dec-09 ] 10-Dec-09 10-Dec-09 10-Dec-09 10-Dec-09 10-Dec-09 21-Dec-09 21-Dec-09 21-Dec-039 07-Dec-09 07-Dec-09 07-Dec-09 09-Dec-09 09-Dec-09 09-Dec-09
mglkg /K 50-4.95 95 3.00-3 4. 1 5 3 5 50 - 4.95
A 3,510 10,000 X
Acenaphthylene 0.5 2,340 10,000 10,000 19.8 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5
Anthracene 0.5 10,000 10,000 10,000 2,56 2,56 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)anthracene 0.5 12.0 11.4 91.8 383 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5
’Benzoia)plrene 0.5 1.20 1.14 9.18 3.83 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
(b)fle h 0.5 9.88 10.1 17.8 204 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(g.h,i)perylene 0.5 1,800 1,710 10,000 5,740 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benza(k)l ith 0.5 120 114 918 383 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bis-(2-Ethylhexyl)phthalate 2.0 30.0 28.0 91.8 94.2 <2.0 <2.0 <2.0 <2.0 <20 <20 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Chrysene 0.5 871 919 1,140 1,540 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibenzo(a,h)anthracene 0.5 1.20 1.14 9.18 3.83 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Fii h 0.5 2400 2,270 10,000 7,620 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Fluorene 0.5 2380 2,250 10,000 7.450 54.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Hexachlorobenzene 0.05 0.243 0.220 0.582 0.713 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Indeno(1,2,3-cd ne 0.5 12.0 114 91.8 38.3 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Naphthalene 0.5 182 85.6 453 914 125 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Phenanthrene 0.5 10,000 10,000 10,000 10,000 28.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Phenol 05 10,000 10,000 10,000 10,000 7,260 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Pyrene. 0.5 1,800 1,710 10,000 5,720 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Antimony 0.05 29.5 29.1 261 97.9 1.01 0.31 0.26 032 0.43 0.64 0.38 0.38 0.36 0.13 0.48 0.75 0.26 1.81 0.47
Arsenic 0.5 221 21.8 196 735 9.9 8.3 5.5 8.7 6.3 13.0 16.2 9.3 8.1 13 14.7 16.5 74 7.0 20.0
Barium 0.05 10,000 10,000 10,000 10,000 48.6 45.0 41.2 48.5 321 67.1 345 33.2 47.6 15.8 48.20 57.80 27.8 53.2 52.8
Cadmium 0.02 738 72.8 653 245 0.08 0.06 <0.02 0.03 0.03 0.35 0.06 0.05 0.05 0.03 0.15 0.19 0.12 0.07 0.16
Chromium 111 0.5 10,000 10,000 10,000 10,000 21.5 211 229 22.1 19.4 356 27.5 17.0 30.3 6.2 33.8 36.8 8.1 23.8 37.8
Chromium Vi 0.5 221 218 1,960 735 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5
Cobalt 0.5 1,480 1,460 10,000 4,900 3.4 6.4 28 4.1 4.0 78 26 47 8.8 1.4 11.6 9.9 43 53 14.3
|Copper 0.05 2,850 2,910 10,000 9,790 446 12.3 6.48 13.7 8.38 61.1 15.5 30.6 134 5.76 7.2 233 B.76 15.9 17.3
Lead 0.05 258 255 2,280 857 18.5 26.4 13.2 25.9 21.0 47.1 30.9 27.8 456 5.03 439 56.5 18.9 26.5 43.6
0.5 10,000 10,000 10,000 10,000 141 161 106 111 106 113 134 131 178 339 427 142 175 214 231
Mercury 0.02 11.0 6.52 384 456 0.03 0.07 0.07 0.04 0.03 0.05 0.07 0.07 0.03 <0.02 0.04 0.08 <0.02 0.04 0.05
Molybdenum 0.05 369 364 3,260 1,220 1.21 0.89 1.15 297 2.20 4.50 1.88 1.34 2.76 0.31 275 4.78 1.03 1.43 1.89
Nickel 0.05 1,480 1,460 10,000 4,900 7.46 11.0 7.86 9.50 9.07 18.2 575 7.268 18.2 1.89 19.1 18.8 547 113 228
10,000 10,000 10,000 4.60 230 2.44 2.51 1.74 4.74 298 287 3.89 2.56 3.52
e 000 L TG 206 138

alpha-BHC <008
beta-BHC 0.05 i <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
|gamma-BHC 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
delta-BHC 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
p.p-DDE 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
,p-DDD 0.05 2 <0.05 <0,05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
,p-DDT 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <02 <0.2 <0.2 <0.2 <0.2 <0.2
TOC 0.05% Mot Applicable 0.14 0.06 <0.05 0.23 0.50 0.99 0.31 0.35 0.77 0.06 0.98 1.93 0.13 0.22 1.38
Clay (%) 1% 14 37 28 21 23 21 31 24 39 3 30 35 3 13 24
1% Not Applicable 26 45 1 32 35 28 24 29 56 5 41 38 5 17 28

1% 46 14 60 41 39 45 37 33 5 84 29 7 84 60 44

8

Not Applicable

* 1 pgig = 0.000001 mg/kg

The reporting limit of Dioxins (I-TEQ) was computed by “Summation of (Reporting Limits of each dioxin/furan compound (i.e. the column of *LOR" in the laboratory reports) times their respective International Toxic Equivalency Factor (i.. the column of “I-TEF" in the laboratory repor))” or ¥ (LOR x I-TEF)
The reporting limits of each dioxin/furan compound could be found in the laboratory report (i.e. the column of “LOR” in the laboratory report).
The total I-TEQ was computed by “Summation of (Concentration of each dioxin/furan compound (i.e. the column of “Conc” in laboratory report ) times their respective International Toxic Equivalency Factor (i.e. the column of *I-TEF” in laboratary report))” or ¥ (Conc x I-TEF)

The footnote explanalion “I-TEQ(LOR) calculated treating <LOR as LOR ion (pg/g)” in the lab 'y report means if the concentration of the dioxin/furan compounds was below the reporting limit, the value of Reporting Limit (LOR) of the ive dioxi d would be used for the computation of the I-TEQ;. However, multiplication of the LOR with their respective I-TEF is still required during the computation of *-TEQ;"

** Assessmenl Criteria extracted from "I Value for Soil F !
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Drillhole No.
Risk-Based Remediation Goals (RBRGs) for Soil A-S16 A-S17 A-S18 AS19 As20
Chemical i Sampling Date and Depth (m) Sampling Date and Depth (m) Sampling Date and Depth (m) Sampling Date and Depth (m) Sampling Date and Depth (m)
Reporting Urban Rural Soil Saturation
Limit Resi if i i Public Park Limit (Cyy) 12-Dec-09 14-Dec-09 14-Dec-09 19-Dec-09 19-Dec-09 19-Dec-09 04-Dec-09 04-Dec-09 04-Dec-09 01-Dec-09 01-Dec-09 01-Dec-09 10-Dec-09 10-Dec-09 11-Dec-09
(mg/ks (m m (mg/ks mg/k: m, 1.50-1.95 3.00 - 3.95 4.50 - 4.95 1.50 - 1.95 3.00 -3.95 4.50 -4.95 1.50-1.95 3.00-3.95 4.50 - 4.95 1.50 - 1.95 3.00-3.95 4.50 - 4.95 1.50 -1.95 3.00 - 3.95 4.50 - 4.95

Acenaphthene 0.5 3,510 3,280 10,000 10,000 60.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <05 <0.5 <0.5
A 0.5 2,340 1,510 10,000 10,000 19.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
A 05 10,000 10,000 10,000 2.56 2.56 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5
Benzo(a)a 0.5 120 11.4 91.8 38.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a) ne 0.5 1.20 1.14 9.18 3.83 <D.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(b)fluoranthene 0.5 9.88 10.1 17.8 20.4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(g.h,i)perylene 0.5 1,800 1,710 10,000 5,740 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5
Benzo(k)fluoranthene 0.5 120 114 918 383 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05
Bis-(2-Ethylhexyl)phthalate 2.0 30.0 28.0 91.8 94.2 <20 <2.0 74 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 24 <2.0
Chrysene 0.5 871 919 1,140 1,540 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibenzo(a,h)anthracene 0.5 1.20 1.14 9.18 3.83 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Flucranthene 0.5 2,400 2,270 10,000 7620 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Flucrene 0.5 2,380 2,250 10,000 7.450 54.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Hi hlorob 0.05 0.243 0.220 0.582 0.713 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Indeno(1,2,3-cd)pyrene 0.5 12.0 114 91.8 38.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Naphthalene 0.5 182 85.6 453 814 125 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Phenanthrene 0.5 10,000 10,000 10,000 10,000 28.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Phenol 0.5 10,000 10,000 10,000 10,000 7,260 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
Pyrene 0.5 1,800 1,710 10,000 5720 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Antimony 0.05 295 29.1 261 97.9 0.53 0.66 3.39 0.19 022 0.54 0.36 0.52 0.57 0.07 0.08 0.09 0.53 1.26 0.52
Arsenic 0.5 221 21.8 196 735 18.4 1.3 8.4 14 8.3 18.0 8.7 18.6 14.2 121 20 2.5 13.9 20.1
Barium 0.05 10,000 10,000 10,000 10,000 46.5 72.0 366 12.5 28.8 60.8 429 421 52.3 775 6.69 9.26 37.2 49.9 61.0
Cadmium 0.02 73.8 72.8 653 245 0.16 0.25 2.52 0.04 0.08 0.12 0.03 <0.02 0.09 <0.02 <0.02 0.02 0.14 0.25 0.18
C n 0.5 10,000 10,000 10,000 10,000 323 64.3 64.7 5.1 17.7 39.9 20.5 3286 302 25 29 5.1 24.9 67.5 397
Chromium VI 0.5 221 218 1,960 735 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cabalt 0.5 1.480 1,460 10,000 4,900 10.7 36 15.5 27 6.3 14.6 a7 3.7 74 0.5 0.8 13 6.6 13.9 138
|Copper 0.05 2,950 2,910 10.000 9,790 208 47.6 436 3.36 10.9 19.1 11.40 134 17.4 8.01 3.48 5.03 15.9 57.9 19.0
Lead 0.05 258 255 2,290 857 48.3 17.4 90.0 8.01 25.4 53.9 281 350 36.2 5.45 28.4 6.82 338 67.3 59.9
0.5 10,000 10,000 10,000 10,000 458 154 474 43.6 186 251 947 77.4 154 15.4 19.7 51.6 370 494 325

Mercury 0.02 11.0 6.52 38.4 45.6 0.08 0.05 0.25 <0.02 0.04 0.04 0.02 <0.02 0.08 <0.02 <0.02 <0.02 0.05 0.08 0.06
Malybdenum 0.05 369 364 3,260 1,220 1.4 1.01 3.31 0.32 1.55 173 1.08 1.33 3.29 0.33 0.36 0.45 1.16 2.37 1.69
Nickel 0.05 1,480 1,460 10,000 4,900 186 28.4 44.8 2.81 9.73 24 8.21 10.3 13.8 0.83 1.05 217 11.0 18.8 227
Tin 0.05 10,000 10,000 10,000 10,000 3.59 5.28 44.3 0.40 1.59 4.90 227 284 3.99 0.43 0.31 0.43 2.51 6.79 4.38
Zinc 1 10,000 10,000 10,000 10,000 478 350 611 91.3 59.4 120 59.5 93.0 249 21.4 36.0 315 707 278 151

I
Dioxins (I-TEQ) * 5.01 pa/g 0.001 0.001 0.005 i 0.001 i 24.91 6.37 19.19 5.56 7.48 11.75 8.29 25.13 8.76 6.97 6.42 6.04 8.02 20.19 13.43

<0.10

Moisture niant (%)

Not Applicable

0.05 P <0.05 <0.05 <0.05 <0.05 <0,05 <0,05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0,05 <0,05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.05 <0.05 <0.05 <0.05 <0.0§ <0,05 <0.05 <0.05 <0.05 <0.05 <0,05 <005 <0.05 <005 <0.05 <0.05
0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <005 <0,05 <0.05 <0.05 <0.,05 <0,05
0.05 e <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
p-DDT 02 <0.2 <0.2 <0,2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
TOC 0.05% Not Applicable 0.76 0.25 1.79 <0.05 0.40 0.94 0.18 <0.05 0.83 <0.05 <0.05 <0.05 1.12 0.66 0.94
Clay (%) 1% 35 16 43 4 34 50 31 32 34 1 1 8 26 40 45
Siilt (%) 1% Not Applicable 28 19 52 5 33 46 41 35 43 4 2 ] 58 49 48
Sand (%) 1% 34 62 5 62 32 4 26 30 18 82 82 75 16 11 7
Gravel (& 0

* 1 pg/g = 0.000001 mg/kg

The reporting limit of Dioxins (I-TEQ) was computed by “Summation of (Reporting Limits of each dioxin/furan compound (i.e. the column of “LOR" in the laboratary reports) times their respective International Toxic Equivalency Factor {i.e. the column of *I-TEF" in the laboratory report)” or ¥ (LOR x I-TEF)

The reporting limits of each dioxin/furan compound could be found in the laboratary report (i.e. the column of “LOR" in the laboratory report).
The total [-TEQ was computed by (i.e. the column of “Conc” in laboratory report ) times their

The footnote explanation “I-TEQ(LOR) calculated treating <LOR as LOR

of each di

of (C

(pa/@)” in the

** Assessment Criteria extracted from "Intervention Value for Soil Remediation, Netherlands"

P22 Result exceed the RBRG of "Rural & Urban Residential”

Toxic Equival

y Factor (i.e. the column of *I-TEF" in laboratory report))” or 3 (Conc x I-TEF)
y report means if the concentration of the dioxin/furan compounds was below the reporting limit, the value of Reporting Limit (LOR) of the respective dioxin/furan compound would be used for the computation of the I-TEQ. However, multiplicalion of the LOR with their respective I-TEF is still required during the computation of "-TEQ,"
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Drilihole No.
Risk-Based Remediation Goals (RBRGs) for Soil A-S21 A-S22 A-523 A-S524 A-S525
Chemical ing Date and Depth (m) Sampling Date and Depth (m) Sampling Date and Depth (m ing Date and Depth (m) Sampling Date and De m,
Reporting Urban Rural Soil Saturation
Limit Residenti Ind Public Park Limit (C..) 27-Nov-09 27-Nov-09 28-Nov-03 25-Nov-09 25-Nov-09 25-Nov-09 26-Nov-09 27-Nov-09 27-Nov-08 01-Dec-09 01-Dec-09 01-Dec-09 07-Dec-09 08-Dec-09 08-Dec-09
mg/k (m mg/ki mglk (mg/ki (m 1.50-1.95 3.00-3.95 4.50 - 4.95 1.50 - 1.95 3.00 -3.95 4.50 - 4.95 1.50 -1.95 3.00 - 3.95 4.50 - 4.95 1.50-1.95 3.00-3.95 4.50-4.95 1.50 - 1.95 3.00 - 3.95 4.50 - 4.95
Acenaphthene 0.5 3,510 3,280 10,000 10,000 60.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Acenaphthylene 0.5 2,340 1,510 10,000 10,000 19.8 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Anthracene 0.5 10,000 3 10,000 10,000 2.56 2.56 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Ber h 0.5 120 11.4 91.8 383 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
|Elerszu(n)r ene 0.5 1.20 1.14 9.18 3.83 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
lgﬂza{b)ﬂ 0.5 9.88 10.1 17.8 204 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
Benzo(g.hi)perylene 0.5 1,800 1,710 10,000 5,740 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05
Benzo(k)fluoranthene 0.5 120 114 218 383 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bis-(2-Ethylhexyl)phthalate 2.0 30.0 28.0 91.8 94.2 <2.0 <2.0 24 <20 <2.0 <20 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20
Chrysene 0.5 871 919 1,140 1,540 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Di h 05 1.20 1.14 9.18 3.83 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Fluoranthene 0.5 2,400 2,270 10,000 7.620 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5
Fluorene 0.5 2,380 2,250 10,000 7.450 54.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Hexachlorobenzene 0.05 0.243 0.220 0.582 0.713 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Indeno(1,2,3-cd)pyrene 0.5 120 11.4 91.8 383 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Naphthalene 0.5 182 85.6 453 914 125 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5
Phenanthrene 0.5 10,000 10,000 10,000 10,000 28.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Phenal 0.5 10,000 10,000 10,000 10,000 7,260 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
Pyrene 0.5 1,800 1,710 10,000 5,720 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Antimony 0.05 29.5 29.1 261 §7.9 0.74 0.16 1.44 0.29 0.64 0.46 012 0.08 0.12 0.45 1.12 0.18 0.16 0.54 0.33
Arsenic 05 221 21.8 196 735 16.3 31 8.1 5.9 16.3 19.3 28 1.1 1.4 179 8.4 22 14.4 14.8
i_B_ilﬂl_.l!n 0.05 10,000 10,000 10,000 10,000 47.2 9.30 58.4 44.0 74.4 58.7 15.8 2286 21.2 63.6 72.0 288 8.5 51.2 36.8
| Cadmium 0.02 738 72.8 653 245 0.20 0.04 0.09 0.04 0.17 0.14 0.03 0.03 0.04 0.18 0.22 0.07 0.08 0.18 0.08
Chromium [l 0.5 10,000 10,000 10,000 10,000 27.5 4.4 232 18.1 40.4 347 8.1 12.5 202 40.8 58.4 14.3 55, 339 230
Chromium VI 0.5 221 218 1,960 735 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cobalt 0.5 1.480 1,460 10,000 4,800 8.4 1.3 5.5 3.8 125 12.0 25 2.7 32 12.5 15.3 5.1 1.8 10.5 7.7
Copper 0.05 2,950 2,5‘10 10,000 9,790 16.4 6.51 242 9.00 18.0 14.8 4.36 12.4 18.2 180 29.4 7.00 3.16 236 11.4
Lead 0.05 258 255 2290 857 456 10.2 31.0 254 55.2 45.9 9.07 663 7.50 50.6 71.8 23.0 122 47.6 37.5
Manganese 0.5 10,000 10,000 10,000 10,000 703 38.3 189 111 462 267 69.8 73.6 100 396 658 172 39.7 360 232
Mercury 0.02 1.0 6.52 38.4 45.6 0.07 <0.02 0.05 0.05 0.04 0.04 <0.02 <0.02 <0.02 0.03 012 <0.02 <0.02 0.05 0.04
Molybdenum 0.05 369 364 3,260 1,220 1.33 0.41 1.70 1.29 2.53 1.81 0.568 1.50 2.58 1.98 209 0.81 0.46 2.02 1.01
Nickel 0.05 1.480 1,460 10,000 4,900 15.7 1.52 10.3 7.74 20.6 194 3.58 381 5.25 20.8 274 7.35 344 18.6 12.2
Tin 0.05 10,000 10,000 10,000 10,000 3.43 0.55 3.63 2.82 4.39 3.65 061 0.758 0.89 3.88 566 1.43 0.43 3.58 2.96
Zinc 1 10,000 10,000 10,000 10,000 79.7 27.0 114 45.0 100 410 25.1 55.9 220 246 479 742 378 386 1870
| h
Dioxins (I-TEQ) * 5.01 paig 0.001 . 0001 0005 | 0.001 | 9.37 7.58 1 9.29 9.40 1523 16.64 7.81 | 8.27 6.13 26,08 ! 2272 15.73 9.56 i 8.89 17.28

PCBSs 010 0.236 0222 | 0748 | 075 |

Cyanide.free | 1| 1480 1480 | 10000 | 4900

alpha-BHC 0.05

beta-BHC 0.05 P

gamma-BHC 0.05 <0.05

delta-BHC 0.05 <0.05

p.p-DDE 0.05 <0.05
<0.05

p.p-DDD

Clay (%)

Silt (%) 1% Not Applicable 6 6 7 26 48
Sand (%) 1% 86 67 57 32 1 7
Gravel (% ) 1% R B | 20 _ 29 21 L g == =

: 7 AT el WMV 5 2 =55 N flmretig e e O s e e ) e G
Moisture Content (%) P04% | 25.3 16.1 i 18.4 19.1 44.4 i 356

* 1 pg/g =0.000001 mg/kg
The reporting limit of Dioxins (I-TEQ) was computed by “Summation of (Reporting Limits of each dioxin/furan compound (i.e. the column of *LOR" in the laboratory reports) times their respective International Toxic Equivalency Factor (i.e. the column of “I-TEF" in the laboratory repor)) or 3 (LOR x I-TEF)
The reporting limits of each dioxin/furan compound could be found in the laboratory report (i.e. the column of “LOR" in the laboratory report).

The total I-TEQ was computed by “Summation of (Concentration of each dioxin/furan compound (i.e. the column of “Conc” in laboratory repert ) times their cli 1al Toxic Equivalency Factor (i.e. the column of “I-TEF" in laboratory report))’ or ¥ (Conc x I-TEF)
The footnote explanation *I-TEQ(LOR) calculated treating <LOR as LOR concentration (pg/g)” in the laboratory report means if the ion of the dioxi compounds was below the reporting limit, the value of Reporting Limit (LOR) of the respective dioxil

1d would be used for the computation of the I-TEQ,. However, multiplication of the LOR with their respective I-TEF is still required during the computation of *-TEQ;”

** Assessment Crileria extracted from "Intervention Value for Soil Remediation, Netherlands”

P Result exceed the RBRG of "Rural & Urban Residential”



Agreement No. CE 53/2008 (CE) Ove Arup & Partners Hong Kong Limited

Planning and Engineering Study on Development of Lok Ma Chau Laop - Investigation
Land Contamination Assessment for Area A

Soil Samples : Boreholes A-SG01 to A-SG05

Drillhole No.
Risk-Based Remediation Goals (RBRGs) for Soil ASGO1 A-5G02 A-SGD3 A-SG04 A-SGDS
C Sampling Date and Depth (m) Sampling Date and Depth (m) ing Date and Depth (m) Date and Depth {m) Sampling Date and Depth (m)
Reporting Urban Rural Soil Saturation
Limit i i Public Park Limit (Cya) 10-Dec-09 11-Dec-09 11-Dec-09 21-Dec-09 21-Dec-09 21-Dec-09 22-Dec-09 22-Dec-09 22-Dec-09 11-Dec-09 12-Dec-09 12-Dec-0% 12-Dec-09 12-Dec-09 12-Dec-09
mg/ki m m (mg/ks m mg/ 1.50 - 1.95 3.00 - 3.95 4.50 - 4.95 1.50 - 1.95 3.00-3.95 4.50 -4.95 1.50-1.95 3.00 - 3.95 4.50 -4.95 1.50-1.95 3.00-3.95 4.50 -4.95 1.50 - 1.85 3.00 - 3.95 4.50 -4.95

Acenaphthene 0.5 3,510 3,280 10,000 10,000 60.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Acenaphthylene 0.5 2,340 1,510 10,000 10,000 19.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5
|Anthracene 0.5 10,000 10,000 10,000 2.56 2.56 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)anthracene 0.5 12.0 114 91.8 38.3 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene 0.5 1.20 1.14 9.18 3.83 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(b)fluoranthene 0.5 9.88 10.1 17.8 20.4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(g,h, lene 0.5 1,800 1,710 10,000 5,740 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5
Benzo(k)fluoranthene 0.5 120 114 918 383 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bis-(2-Ethylt h 20 30.0 28.0 91.8 94.2 <2.0 <0.5 <0.5 <2.0 <2.0 <2.0 36 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Chrysene 0.5 871 919 1,140 1,540 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibenzo(a,h)anthracene 0.5 1.20 1.14 8.18 3.83 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Fluoranthene 0.5 2400 2,270 10,000 7,620 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
|Fluorene 0.5 2,380 2,250 10,000 7.450 54.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
L hie enzene 0.05 0.243 0.220 0.582 0.713 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Indeno(1,2,3-cd)pyrene 0.5 12.0 11.4 91.8 383 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
[Napl 0.5 182 85.6 453 914 125 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Phenanthrene 0.5 10,000 10,000 10,000 10,000 28.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Phenol 0.5 10,000 10,000 10,000 10,000 7,260 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
Pyrene 0.5 1,800 1,710 10,000 5,720 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5
Antimaony 0.05 295 29.1 261 87.9 0.39 04 029 0.08 0.08 0.10 1.21 0.73 0.12 0.50 0.38 0.15 0.45 0.33 0.62
IA_rse'nIc- 05 221 21.8 186 73.5 10.7 8.8 10.7 13 1.8 19 16.8 16.2 32 8.9 14.1 4.4 5.2 6.2 124
Barium 0.05 10,000 10,000 10,000 10,000 55.8 39.5 52.1 6.08 6.50 811 117 59.7 7.31 56.2 418 124 33.8 37.2 43.1
Cadmium 0.02 738 72.8 653 245 0.29 0.08 0.02 <0.02 <0.02 <0.02 0.64 0.10 <0.02 0.07 0.08 <0.02 0.09 0.04 0.12
Chramium 11} 0.5 10,000 10,000 10,000 10,000 300 18.1 21.7 22 21 4.2 61.8 395 39 279 288 11.4 12,0 15.3 223
Chromium VI 0.5 221 218 1,860 735 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cobalt 0.5 1,480 1,460 10,000 4,900 9.0 4.1 47 0.7 0.8 0.9 12.4 13.0 16 4.1 7.4 1.4 4.4 4.2 15.9
|Copper 0.05 2,950 2,910 10,000 9,790 17.3 171 11.2 1.27 1.34 2.99 87.4 2238 1.7 19.6 13.5 5.12 39.7 16.4 304
Lead 0.05 258 255 2,290 857 83.4 29.4 30.0 3.93 4.81 6.36 76.3 56.1 6.60 254 39.0 18.7 16.5 219 29.6
|Manganese 0.5 10,000 10,000 10,000 10,000 167 112 733 19.0 17.5 259 552 283 31.5 220 105 28.1 128 127 469
Y 0.02 11.0 6.52 38.4 456 0.08 0.04 0.04 0.02 <0.02 0.04 0.17 0.06 <0.02 0.20 0.05 <0.02 <0.02 0.08 0.03

ly wm 0.05 369 364 3,260 1,220 2.28 1.80 2.28 0.15 0.25 0.26 2.75 2.16 0.41 1.36 3.84 2.96 1.24 1.57 1.65
Nickel 0.05 1.480 1,460 10,000 4,800 141 7.94 10.3 1.19 1.24 2.87 34.4 233 1.92 6.36 18.0 3.68 167 7.93 17.7
Tin 0.05 10,000 10,000 10,000 10,000 3.27 24 264 0.39 0.42 066 8.60 571 0.65 3.04 319 0.88 2.02 230 236

Zinc 4 10,000 10,000 10,000 10,000 128 57.4 252 20.7 15.5 59.0 322 135 29.7 78.5 167 113 265 258 B85

f 2

Dioxins (I-TEQ) * 501pglg | 0.001 | 0.001 0.005 i 0.001 27.83 2927 i 24.45 585 ! B.73 564 11.05 13.28 5.72 21.97 24.40 7.56 7.28 39.47 13.54

AL

0.05 . <0.05 <0.05 <005 ) <.us 1 <ous <0.05 <005 : <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
beta-BHC 0.05 4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.0§ <0.05 <0.05 <0.05 <0.05 <0.05
0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.0§ <005 <0.05
0.05 2= <0.05 <0.0§ <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.2 <0.2 i <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
TOC 0.05% Not Applicable 0.32 0.45 0.50 <0,05 <0.05 <0.05 1.13 0.89 0.13 0.58 0.77 0.41 0.26 0.28 275
Clay (%) 1% 34 18 21 2 2 11 44 46 36 21 36 20 18 19 13
Silt (%) 1% Not Applicable 44 24 22 2 2 8 45 51 29 38 48 23 25 18 22
Sand (%) 1% 21 50 46 75 80 69 1 3 33 30 14 55 53 58 51
Gravel 1% 1 7 11 21 16 12 0 0 2 1 2 2 4 5 14
B
Moisture Content (%) 0.1% Not Applicable 18.9 16.1 i 16.2 1.2 14.2 10.2 36.0 38.7 i 10.9 13.6 ! 212 17.4 19.6 i 21.1 39.1

* 1 pg/g = 0.000001 mg/kg
The reporting limit of Dioxins (I-TEQ) was computed by “Summation of (Reporting Limits of each dioxin/furan compound (i.e. the column of “LOR" in the laboratory reporis) times their respective International Toxic Equivalency Factor (i.e. the column of *I-TEF” In the laboratory report))” or ¥ (LOR x I-TEF)
The reporting limits of each dioxin/furan compound could be found in the laboratory report (i.e. the calumn of ‘LOR" in the labaratory report).
The total I-TEQ was computed by “Summation of (Con ion of each dioxin/furan compound (i.e. the column of “Conc” in labaratary report ) times their respective International Toxic Equivalency Factor (i.e. the column of *I-TEF" in laboratory report))” or ¥ (Conc x I-TEF)
The footnote explanation “I-TEQ(LOR) calculated trealing <LOR as LOR concentration (pg/g)” in the laboratory report means If the ion of the dioxin/fur was below the reporting limit, the value of Reporting Limit (LOR) of the respeclive dioxin/furan compound would be used for the computation of the I-TEQ,. However, multiplication of the LOR with their respective I-TEF is still required during the computation of *I-TEQ,"

** Assessment Criteria extracted from "Intervention Value for Soil Remediation, Netherlands”



Agreement No. CE 53/2008 (CE) Ove Arup & Partners Hong Kong Limited

Planning and Engineering Study on Develog
Land Contamination Assessment for Area A

of Lok Ma Chau Loop - Investigation

Soil Samples : Boreholes A-SGD6 to A-SG10

Drillhole No.
Risk-Based Remediation Goals (RBRGs) for Soil A-SGO6 A-SGO7 A-SG08 A-SG09 ASG10
| Chemical : : Sampling Date and Depth (m) Sampling Date and Depth (m) Date and Depth (m) 1g Date and Depth (m) Sampling Date and Depth (m)
Reporting Urban Rural Soil Saturation
Limit i 2 a Public Park Limit (Ceat) 19-Dec-09 19-Dec-09 21-Dec-09 07-Dec-09 07-Dec-09 07-Dec-09 05-Dec-09 05-Dec-09 07-Dec-09 28-Nov-09 28-Nov-09 28-Nov-09 09-Dec-09 09-Dec-09 09-Dec-09
mg/k: (! mg/k m| m, m 1.50-1.95 3.00-3.95 4.50 - 4.95 1.50-1.95 3.00-3.95 4.50 - 4.95 1.50 - 1.95 3.00-3.95 4.50 - 4.95 1.50 - 1.95 3.00 - 3.95 4.50 - 4.95 1.50 - 1.95 3.00 - 3.95 4.50 -4.95
h 0.5 3,510 3,280 10,000 10,000 60.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
1 0.5 2,340 1,510 10,000 10,000 19.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Anthracene 0.5 10,000 10,000 10,000 2.56 2.56 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Eanzuéaganthmcana 0.5 12.0 11.4 91.8 38.3 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene 0.5 1.20 1.14 9.18 3.83 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
B anthene 0.5 9.88 10.1 17.8 204 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <05
Benzo(g,h,i)perylene : 05 1.800 1,710 10,000 5,740 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(k)fluoranthene 0.5 120 114 918 383 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bis-(2-Ethylhi 20 30.0 28.0 91.8 942 <2.0 <2.0 <2.0 <20 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <2.0 <2.0 <2.0
Chrysene 0.5 871 919 1,140 1.540 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibenzo(a,h)anthracene 0.5 1.20 1.14 9.18 3.83 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05
Fluoranthene 0.5 2,400 2,270 10,000 7.620 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <05 <05
Fluorene 0.5 2,380 2,250 10,000 7.450 54.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
L 0.05 0.243 0.220 0.582 0.713 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Indeno(1,2 3-cd)pyrene 0.5 12.0 11.4 91.8 38.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Naphthalene 0.5 182 85.6 453 914 125 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Phenanthrene 0.5 10,000 10,000 10,000 10,000 28.0 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Phenol 0.5 10,000 10,000 10,000 10,000 7,260 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Pyrene 0.5 1,800 1,710 10,000 5,720 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
'|
Aﬁﬂmuny 0.05 29.5 29.1 261 97.9 0.09 0.30 0.40 0.67 0.34 0.24 0.15 0.21 0.68 0.38 0.42 0.77 0.29 0.39 0.78
Arsenic 0.5 221 218 196 735 14 11.8 19.5 6.6 7.3 126 36 4.8 21.2 9.7 4.4 136 5.4 9.3
Barium 0.05 10,000 10,000 10,000 10,000 8.3 358 52.8 50.1 47.4 445 8.39 15.0 59.3 32,5 34.5 68.2 67.4 48.8 60.7
Cadmi 0.02 73.8 72.8 653 245 0.07 0.04 0.1 0.08 0.03 <0.02 0.03 0.05 0.14 0.08 0.04 0.24 0.08 0.08 0.17
Chromium 1l 0.5 10,000 10,000 10,000 10,000 36 238 33.0 21.2 19.4 20.2 78 4.4 427 18.2 13.0 346 17.2 21.0 421
Chromium VI 0.5 221 218 1.960 735 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cobalt 0.5 1,480 1,460 10,000 4,900 38 52 13.2 54 5.2 23 1.6 3.7 12.4 5.4 27 8.1 6.3 5.4 15.8
Copper 0.05 2,950 2,910 10,000 9,790 4.44 123 15.4 18.7 773 542 2.99 4.65 218 15.8 10.3 .3 10.2 13.0 236
Lead 0.05 258 255 2,290 857 12.0 39.3 49.2 26.0 281 254 7.67 9.38 59.8 223 3 12.8 42.0 17.0 436 86.5
Mang 0.5 10,000 10,000 10,000 10,000 413 102 258 240 92.4 41.8 65.4 214 204 151 136 224 241 175 236
Mercury 0.02 11.0 6.52 38.4 45.6 <0.02 0.03 0.05 <0.02 0.03 0.07 <0.02 <0.02 0.09 0.02 0.03 0.09 0.02 0.05 0.09
Molybdenum 0.05 369 364 3.260 1,220 0.29 1.96 1.36 0.87 1.33 0.87 0.46 0.49 2.97 1.15 0.94 1.7 0.71 1.85 3.35
Nickel 0.05 1.480 1,460 10,000 4,900 318 13 21.4 12.2 9.41 6.03 4.08 2.63 226 9.82 3.97 18.8 7.31 9.79 257
Tin 0.05 10,000 10,000 10,000 10,000 0.48 262 4.12 2.90 221 2.08 0.58 064 5.56 2.08 299 4.76 1.69 3.16 4.90
Zinc 1 10,000 10,000 10,000 10,000 52.3 171 215 49.9 110 498 3.5 159 194 84.4 272 160 58.3 73.4 376
D (A
Dioxins (I-TEQ) * 5.01 pglg 0.001 0.001 0.005 0.001 5.18 i 9.89 12.37 10.46 8.87 7.55 6.24 5.79 41.47 8.84 764 7.73 8.30 10.46 ! 17.85
PCBs a0 0.236 | 0.223 0.748 : 0.756 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 | <0.10
Cyanide, free 1 1,480 i 1,460 10,000 } 4,900 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
g
alpha-BHC 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
beta-BHC 0.05 4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
)amma-BHC | 0.05 A <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
delta-BHC 0.05 <0,05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
p.p-DDE 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
p.p-DDD 0.05 2" <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05 <0.05

I s
Moisture Content (%

* 1 pa/g = 0.000001 ma/kg
The reporting limit of Dioxins (I-TEQ) was computed by “Summation of (Reporting Limits of each dioxin/furan compound (i.e. the column of “LOR" in the laboratary reports) times their respective International Toxic Equivalency Factor (i.e. the column of “I-TEF” in the laboratory report))” or 3 (LOR x I-TEF)
The reparting limits of each dioxin/furan compound could be found in the laboratory report (i.e. the column of “LOR” in the laboratory report).

The total I-TEQ was d by n of (Cc ion of each dioxin/furan compound (i.e. the column of “Conc” in labaratary report ) times their respectiv ional Toxic Equi :y Factor (i.e. the column of “I-TEF” in laboratory report))” or ¥ (Conc x I-TEF)
The footnote ion “I-TEQ(LOR) treating <LOR as LOR concentration (pg/g)” in the laboratory report means if the concentration of the dioxin/furan compounds was below the reporting limit, the value of Reporting Limit (LOR) of the respective dioxin/furan compound would be used for the computation of the I-TEQ,. However, multiplication of the LOR with their respective I-TEF is still required during the computation of *I-TEQ,"
A Criteria from ion Value for Soil Remediation, Netherands™

P20 Result exceed the RBRG of "Rural & Urban Residential®



Appendix E

Analytical Results of
Soil Samples of 15
Additional Boreholes



Agreement No. CE 53/2008 (CE)
Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation
Land Contamination Assessment for Area A

Soil Samples : Additional 15 Boreholes

Qve Arup & Partners Hong Kong Limited

Drillhole No.
Risk-Based Remediation Goals (RBRGs) for Soil A-S01a A-S01b A-S01c A-S03a A-S03b
Chemical _ Sampling Date and Depth (m) Sampling Date and Depth (m) Date and Depth (m) Sampling Date and Depth (m) Sampling Date and Oeﬁh {m)
Reporting Urban Rural Soil Saturation
Limit identi; i i i Public Park Limit (C..) 30-Jan-10 30-Jan-10 30-Jan-10 30-Jan-10 30-Jan-10 30-Jan-10 30-Jan-10 30-Jan-10 30-Jan-10 30-Jan-10 30-Jan-10 01-Feb-10 29-Jan-10 29-Jan-10 29-Jan-10
m, (m: m, mi wl mg/k: 1.50 -1.95 3.00-3.95 4.50 - 4.95 1.50-1.95 3.00 - 3.95 4.50 -4.95 1.50-1.95 3.00 - 3.95 4.50 -4.95 1.50-1.95 3.00 - 3.95 4.50 - 4.95 1.50 - 1.95 3.00 -3.95 4.50 - 4.95
3

Antimony 0.05 295 29.1 261 97.9 0.22 0.43 0.34 0.31 0.29 0.23 0.27 0.41 0.41 0.18 268 0.56 0.85 0.71 0.46
Arsenic 0.5 221 218 196 73.5 4.8 6.8 6.2 9.5 10.5 6.7 10.5 18.4 13.8 29 16.1 16.7 18.7 17.0 10.4
Barium 0.05 10,000 10,000 10,000 10,000 16.4 63.2 374 374 242 30.6 65.2 35.5 37.0 30.0 262 59.1 75.3 75.8 4986
Cadmium 0.02 73.8 72.8 653 245 0.04 0.05 0.07 0.02 0.02 0.12 0.03 0.03 0.06 0.10 1.10 0.09 0.30 0.18 0.04
Chromium [l 0.5 10,000 10,000 10,000 10,000 7.9 216 21.2 234 27.0 21.2 28.4 40.7 36.8 7.7 109 39.4 45.2 391 281
C v 0.5 221 218 1,860 735 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cobalt 0.5 1,480 1,460 10,000 4,900 1.7 4.6 3.4 1.9 1.3 22 1.7 21 4.8 6.0 12.0 114 10.8 56
Copper 0.05 2,950 2,910 10,000 9.790 6.32 48.2 30.2 3are 13.2 14.2 9.13 14.0 14.1 12.9 194 19.3 325 13.4
Lead 0.05 258 255 2,290 857 13.2 18.7 21.2 19.0 242 21.3 246 30.8 325 13.8 81.2 478 86.9 46.8
Manganese 0.5 10,000 10,000 10,000 10,000 62.3 154 104 46.6 29.6 20.9 47.2 67.2 274 747 352 765 461 108
Mercury 0.02 11.0 6.52 38.4 458 0.02 <0.02 0.04 0.05 0.04 0.08 0.05 0.06 0.04 0.03 0.57 0.04 0.1 0.06
Molybdenum 0.05 369 364 3,260 1,220 0.92 1.72 1.87 1.82 192 1.18 146 235 1.63 0.54 5.16 1.61 243 3.10
Nickel 0.05 1,480 1,460 10,000 4,900 3.50 7.7 6.91 4.43 564 6.24 579 6.48 11.3 9.30 809 21.2 202 12.8
Tin 0.05 10,000 10,000 10,000 10,000 1.58 2.74 2.55 21 239 242 225 271 312 1.02 159 4.70 5.00 3.30

Moisture Content (%)

Drillhole No.
Risk-Based Remediation Goals (RBRGs) for Soil A-S03c A-S20a A-S20b A-S20c AS24a
Chemical SamTIing Date and Depth (m) Sampling Date and Depth (m Sampling Date and Depth (m) Sampling Date and Depth (m) Date and Depth (m)
Reporting Urban Rural Soil Saturation

Limit i Residential i Public Park Limit (Cy) 28-Jan-10 29-Jan-10 29-Jan-10 28-Jan-10 28-Jan-10 28-Jan-10 27-Jan-10 27-Jan-10 27-Jan-10 26-Jan-10 26-Jan-10 26-Jan-10 27-Jan-10 27-Jan-10 27-Jan-10

il m m mg/k; Imgrks mg/k 1.50 - 1.95 3.00-3.95 4.50 -4.95 1.50-1.95 3.00 - 3.95 4.50 - 4.95 1.50 - 1.95 3.00-3.95 4.50-4.95 1.50 -1.95 3.00 -3.95 4.50 - 4.95 1.50 - 1.95 3.00-3.95 4.50 - 4.95
[Antimony 0.05 295 29.1 261 97.9 0.20 1.88 422 0.65 1.11 0.46 0.47 0.14 0.72 0.73 0.62 1.43 0.25 0.38 072
Arsenic 0.5 221 21.8 196 73.5 13 8.3 17.7 183 204 17.1 18.7 4.3 11.5 204 18.2 12.5 10.0 157 18.8
Barium 0.05 10,000 10,000 10,000 10,000 227 142 214 327 83.6 579 44.5 10.4 518 76.7 68.9 99.6 223 26.7 57.5
Cadmium 0.02 73.8 728 653 245 0.03 083 1.33 0.18 0.34 0.17 017 0.03 0.18 0.24 0.21 1.05 0.08 0.14 0.15
Chromium 11l 0.5 10,000 10,000 10,000 10,000 11.0 53.1 96.3 226 60.7 421 29.4 6.7 30.0 48.0 423 47.0 13.6 17.7 357
Chromium VI 05 221 218 1,960 735 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5
Cobalt 0.5 1,480 1,460 10,000 4,900 27 7.0 15.2 6.9 15.7 19.9 8.4 23 71 12.7 1.5 127 4.4 58 10.8
Copper 0.05 2,950 2,910 10,000 9,790 5.90 101 209 16.6 44.6 18.3 18.1 3.63 30.7 31.4 249 69.4 6.78 9.67 476
Lead 0.05 258 255 2,290 857 19.6 54.0 90.6 38.7 82.5 518 403 8.51 40.1 60.5 56.2 61.5 22.7 27.7 49.0
Manganese 0.5 10,000 10,000 10,000 10,000 67.1 210 343 410 826 321 412 108 330 555 536 3420 174 223 270
Mercury 0.02 11.0 6.52 38.4 456 <0.02 0.34 0.56 0.05 0.10 0.04 0.08 <0.02 0.07 0.07 0.06 0.12 0.02 0.04 0.068
Mui;bclenum 0.08 369 364 3,260 1,220 0.55 2.79 9.7 1.29 213 5.43 1.41 0.36 1.32 1.62 1.41 2.74 1.25 2.08 243
Nickel 0.05 1,480 1,460 10,000 4,900 6.84 413 88.4 10.4 32.8 21.7 15.0 275 15.2 249 21.5 228 6.83 8.54 19.5
Tin 0.05 10,000 10,000 10,000 10,000 1.75 8.15 16.8 3.01 6.51 3.88 3.18 0.63 3.24 5.33 4.58 10.6 1.33 1.70 4.02
,Zlnc 1 10,000 10,000 10,000 10,000 a7 454 892 86.6 213 139 110 47.2 140 158 161 296 99.7 72.8 142
Moisture Content (%) 0.1% Not Applicable 13.7 32.0 48.9 32.0 52.6 30.8 40.4 24.3 35.9 44.4 43.2 351 21.7 40.4 354

Drillhole No.
Risk-Based Remediation Goals (RBRGs) for Soil A-S524b A-S24c A-SG10a A-SG10b A-SG10c
Chemical . . i ing Date and Depth (m) Sampling Date and Depth (m) Sampling Date and Depth (m) Sampling Date and Depth (m) Sampling Date and Depth (m)
Reporting Urban Rural Soil Saturation

Limit Residential Residential Industrial Public Park Limit (Cy) 27-Jan-10 27-Jan-10 27-Jan-10 26-Jan-10 26-Jan-10 26-Jan-10 29-Jan-10 28-Jan-10 29-Jan-10 28-Jan-10 28-Jan-10 28-Jan-10 29-Jan-10 29-Jan-10 29-Jan-10

m mg/k; (mg/k mg/k m (mg/k 1.50 - 1.85 3.00 - 3.95 4.50 - 4.95 1.50-1.95 3.00 - 3.95 4.50 - 4.95 1.50 - 1.95 3.00 - 3.95 4.50 - 4.95 1.50 - 1.95 3.00 -3.95 4.50 - 4.95 1.50 - 1.95 3.00-3.95 4.50 - 4.95
|Antimony 0.05 29.5 2981 261 97.9 0.63 0.32 0.44 0.50 0.44 0.40 0.45 0.56 0.35 0.50 0.56 0.10 0.16 0.26 0.86
Arsenic 0.5 22.1 21.8 196 73.5 18.1 16.0 18.3 182 171 14.7 14.4 10.7 9.6 17.8 176 5.3 3.1 5.3 13.8
Barium 0.05 10,000 10,000 10,000 10,000 54.7 37.4 61.3 36.7 41.4 5986 540 50.4 374 56.3 53.8 138 18.8 338 770
Cadmium 0.02 73.8 72.8 653 245 0.08 0.07 0.09 0.11 0.12 0.12 0.14 0.08 0.07 0.17 0.16 0.03 0.04 0.08 0.28
Chromium Il 0.5 10,000 10,000 10,000 10,000 331 235 32.8 387 285 38.2 373 34.6 228 414 39.0 ST 97 156 402
Chromium VI 0.5 221 218 1,960 735 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
Cobalt 0.5 1,480 1,460 10,000 4,900 10.4 7.4 10.3 8.4 10.1 11.8 10.5 10.0 6.8 123 15.3 28 32 4.5 9.4
Copper 0.05 2,950 2,910 10,000 9,790 20.7 11.0 15.4 18.3 13.3 15.8 20.5 16.5 11.0 18.8 21.0 3.57 5.87 11.5 39.5
Lead 0.05 258 255 2,290 857 47.0 32.8 491 53.1 377 45.1 51.8 47.2 331 49.3 50.2 121 12.5 18.1 69.5
0.5 10,000 10,000 10,000 10,000 309 191 208 283 194 424 380 362 546 425 272 47.9 105 146 290
[Mercury 0.02 11.0 6.52 38.4 456 0.04 0.03 0.05 0.05 0.04 0.04 0.05 0.05 0.04 0.04 0.05 <0.02 <0.02 0.24 0.10
Molybdenum 0.05 369 364 3.260 1,220 2.65 1.54 1.74 2.08 1.98 1.47 2.16 1.15 1.07 2.49 534 0.43 0.58 0.92 221
Nickel 0.05 1,480 1,460 10,000 4,900 19.0 121 17.5 19.7 154 20.4 18.3 18.6 11.9 224 255 4.05 4.62 6.49 207
Tin 0.05 10,000 10,000 10,000 10,000 3.86 2.88 3.72 3.98 3.10 3.87 3.76 4.23 277 3.53 3.86 0.79 0.94 1.55 5.24
Zinc 1 10,000 10,000 10,000 10,000 168 66.2 83.7 755 138 129 123 87.2 67.3 355 207 223 352 67.2 164

i

Moisture Content (%) 0.1% Not Applicable 33.5 288 366 38.2 i 326 373 40.9 39.0 i 33.2 41.0 i 36.0 20.0 11.5 i 15.6 34.1




Appendix F

Analytical Results of
Groundwater Samples
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Appendix G

Analytical Results of
Elutriate Samples
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Appendix H

Laboratory Testing
Reports of Soil
Samples, Groundwter
Samples and Elutriate
Samples



Agreement No. CE 53/2008 (CE)

Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation
Land Contamination Assessment for Area A

Laboratory Testing Report No.

Report No. Lab Works Order No.
0 HK0925295
2 HK0925301
3 HK0925302
4 HK0925303
5 HK0926115
6 HK0926309
7 HK0926317
8 HK0926336
9 HK0926383

10 HK0926386
11 HK0926533
12 HK0926548
13 HK0926564
14 HK0926566
15 HK0926568
16 HK0926571
17 HK0926669
18 HK0926670
19 HK0926740
20 HK0926774
21 HK0926802
22 HK0926826
23 HK0927313
24 HK0927322
25 HK0927342
26 HK0927346
27 HKD927362
28 HK0927374
29 HK0927379
30 HK0927388
31 HK0927390
32 HK0927397
33 HK0927405
34 HK0927407
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Appendix |

Laboratory Testing
Reports of Soil
Samples of 15
Additional Boreholes
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Land Contamination Assessment for Area A

Laboratory Testing Report No. (Additional Boreholes)

Report No, Lab Works Order No.
A HK1002030
HK1002074
HK1002122
HK1002220
HK1002332
HK1002333
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Planning Department and Civil Engineering and Development Agreement No. CE 53/2008 (CE) Planning and Engineering Study on
Department Development of Lok Ma Chau Loop - Investigation
Supplementary Contamination Assessment Report for Area A

1 Introduction

1.1 Background

On 26 May 2009, Planning Department (PlanD) in association with Civil
Engineering and Development Department (CEDD) commissioned Ove Arup &
Partners Hong Kong Limited (Arup) as the Consultant for undertaking the
“Planning and Engineering Study on Development of Lok Ma Chau Loop —
Investigation” (the Study).

Section 3.4.9.4 of the EIA Study Brief No.: ESB-201/2008 for the LMC Loop
Development project dated January 2009 issued by the EPD specified that a land
contamination assessment shall be undertaken and that a Contamination
Assessment Plan (CAP) shall be submitted to the EPD prior to conducting the
assessment.

The CAP for Area A has been prepared and submitted to EPD in July 2009. EPD
indicated no further comments on the CAP for Area A in October 2009.
Environmental site investigation (SI) works were carried out between 25
November 2009 and 1 February 2010.

1.2 Contamination Assessment Report and
Remediation Action Plan for Area A

A Contamination Assessment Report (CAR) and Remediation Action Plan (RAP)
for Area A was submitted to and endorsed by EPD in July 2010 summarising the
analytical results of the SI works and providing recommendations on the
appropriate remediation actions for the contaminated areas found.

According to the testing results, out of the 105 soil samples collected, 6 soil
samples from 5 of the boreholes (A-S01, A-S03, A-S20, A-S24, and A-SG10 as
shown in Figure 5.1 in Appendix A) contain concentrations of Arsenic that
marginally exceeded the RBRGs of Rural Residential and Urban Residential land
uses. The laboratory results exceeding the RBRGs are given in Table 1.1.

Table 1.1 Summary of soil samples exceeding RBRGs

Lgrin ot Concentration
Borehole | Soil (i | (et RBRGS of Arsenic
No. Sampling ig/ke dry (mg/kg dry soil)

soil)

(mbgl)

3.0-345 Arsenic 22.2
A-SO01 . . .

4.5-4.095 Arsenic 24.0 Rural Residential RBRG : 21.8
A-S03 30-3.45 Arsenic 26.8 Urban Residential RBRG : 22.1

] Public Parks RBRG : 73.5
A-S20 3.0-345 Arsenic 23.0
Industrial RBRG : 196

A-S24 3.0-345 Arsenic 27.7
A-SG10 4.5-495 Arsenic 27.3

209840 | Draft 2 | 7 October 2011
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Agreement No. CE 53/2008 (CE) Planning and Engineering Study on
Development of Lok Ma Chau Loop - Investigation
Supplementary Contamination Assessment Report for Area A

In order to further ascertain the extent of contamination at these 5 locations, 3
additional boreholes near each of the 5 contaminated boreholes were drilled (i.e. a
total of 15 additional boreholes were drilled) for additional soil sampling and
testing. The locations of the additional boreholes were roughly mid-way between
the contaminated boreholes and their respective adjacent boreholes, as shown in
Figure 5.2 and Figures 5.2.1 to 5.2.5 in Appendix A. The laboratory testing
results of the additional soil samples show compliance with the RBRG for Rural
Residential (i.e. the most stringent set of RBRGs).

Based on the results from the SI works, an estimate of the quantity order of
contaminated soil is summarised in Table 1.2. The extents of 5 estimated plan
areas in which the contaminated zones lie are depicted in Figure 6.1 and Figures
6.1.1 to 6.1.5 in Appendix A.

Table 1.2 Estimation of the order of quantity of contaminated soil by conservative approach

. . Estimated )
) Distance from | Estimated . Estimated of
Contaminated . ) ) Plan Area in
Additional | Contaminated | Vertical Extent . Order of
Borehole which .
. Borehole Borehole to of s Quantity of
(Contaminated . .. Contaminated 5
ID the Additional | Contamination . 2. | Contaminated
Zone ID) Area Lies (m°) ) 3
Borehole (m) (m) ) Materials (m”)
A-SO0la 90
3.0
A-S01 A-S01b 69 18,519 55,557
(2.5m-5.5m)
A-SOlc 87
A-S03a 91
1.5
A-S03 A-S03b 54 12,684 19,026
(2.5m-4.0m)
A-S03c 102
A-S20a 96
1.5
A-S20 A-S20b 112 26,131 39,197
(2.5m-4.0m)
A-S20c 82
A-S24a 63
1.5
A-S24 A-S24b 92 14,361 21,542
(2.5m-4.0m)
A-S24c¢ 68
A-SG10a 62
1.5
A-SG10 A-SG10b 86 12,749 19,124
(4.0m-5.5m)
A-SG10c 67
Total ®: 84,444 154,446
Note:

(1) The “Estimated Plan Area in which the Horizontal Contaminated Area (m”) Lies” was computed by a
software call “MicroStation”. (i.e. common graphical software similar to “AutoCad”)

(2) The data presented based on the conservative approach are subject to variation after the completion of
further investigation to confirm the actual horizontal extent of contamination.

Since the 5 contaminated boreholes only marginally exceeded the RBRG, the
estimation of the horizontal extent of contamination is considered conservative.
As the estimated quantity of contaminated soil is highly sensitive to how the plan
area (in which the actual horizontal extent of contaminated lies) is estimated,

209840 | Draft 2 | 7 October 2011
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Planning Department and Civil Engineering and Development Agreement No. CE 53/2008 (CE) Planning and Engineering Study on
Department Development of Lok Ma Chau Loop - Investigation
Supplementary Contamination Assessment Report for Area A

further SI is carried out to further ascertain the horizontal extent of contamination
prior to the commencement of remediation works on site in order to avoid over-
remediation.

For easy reference, the initial SI work conducted between 25 November 2009 and
1 February 2010 will be referred as “Stage 1 SI”’; whereas the further SI work will
be referred as “Stage 2 SI”.

1.3 Objective

This Supplementary Contamination Assessment Report (CAR) for Area A is
prepared to present findings of the investigation and provide an update on the
estimation of the quantity of contaminated soil based on the results of the Stage 2
SI to seek approval/agreement by EPD prior to the commencement of remediation
work. This Supplementary CAR shall be read in conjunction with the endorsed
CAR/RAP for Area A.

1.4 Statutory Legislation and Evaluation Criteria

This Supplementary CAR is prepared in accordance with the following Technical
Memorandum and Guidance Notes:

e Annex 19 of the Technical Memorandum on Environmental Impact
Assessment Process (TM-EIA), Guidelines for Assessment of Impact On Sites
of Cultural Heritage and Other Impacts (Section 3 : Potential Contaminated
Land Issues);

¢ Guidance Notes for Investigation Remediation of Contaminated Sites of Petrol
Filling Stations, Boatyards, and Car Repairing/Dismantling Workshops, EPD,
1999;

e Guidance Notes for Contaminated Land Assessment and Remediation; and

e Guidance Manual for Use of Risk-Based Remediation Goals (RBRGs) for
Contaminated Land Management, EPD, 2007.
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2 Site Investigation Works
2.1 Further Investigation into the Extent of
Contamination

According to Section 6.2.2 of the endorsed CAR/RAP for Area A, the Stage 2 SI
should include the drilling of new boreholes at such locations between the
contaminated boreholes and their respective adjacent additional uncontaminated
boreholes within the possible plan area conservatively estimated (as shown in
Figures 6.1.1 to 6.1.5 in Appendix A) so as to confirm the horizontal extent of
contamination. In the endorsed CAR/RAP for Area A, it was recommended that
soil samples should be collected in the new boreholes at the respective depths of
contamination detected in the 5 contaminated boreholes (as summarised in Table
1.1), and tested for Arsenic. But in order to also confirm the vertical extent of
Arsenic contamination, it was later decided that soil samples should be collected
at the same depth intervals as in Stage 1 SI i.e. 1.5-1.95mbgl, 3.0-3.45mbgl and
4.5-4.95mbgl.

2.2 Soil Sampling

2.2.1 Borehole locations

The Stage 2 SI was conducted strictly in compliance with the technical procedures
in the approved CAP/RAP for Area A such as dry drilling of boreholes,
decontamination requirements, soil sampling procedures and the analytical
methodologies etc.

The Stage 2 SI works were carried out by Fugro Geotechnical Services (HK) Ltd.
between 27 May and 2 July 2011. 15 boreholes were drilled for the soil sampling.
The borehole locations and depth for soil sampling are summarised in Table 2.1
and are shown in Figure 2.1. The entire SI programme was supervised by the on-
site Land Contamination Specialist.

Table 2.1 Sampling locations and drilling depths

Proposed Borehole Actual Borehole Termination Ground
Borehole Locations Locations Level of
q Level
ID Sampling
Easting Northing Easting Northing (mbgl) (mPD)
A-SOlal 826258 842958 826258 842957 +6.23
A-S01bl 826287 842902 826287 842902 +5.97
A-S0lcl 826337 842918 826338 842918 +5.68
A-S03al 826585 842816 826587 842815 +5.94
A-S03bl 826618 842775 826618 842774 +5.59
5
A-S03cl 826655 842757 826655 842757 +4.86
A-S20al 826301 842008 826321 842024 +5.26
A-S20bl 826295 842067 826304 842069 +4.90
A-S20cl 826370 842064 826370 842064 +4.63
A-S24al 825798 841907 825798 841907 +3.91
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Proposed Borehole Actual Borehole Termination Ground
Borehole Locations Locations Level of
. Level
ID Sampling
Easting Northing Easting Northing (mbgl) (mPD)
A-S24bl 825851 841923 825851 841923 +3.62
A-S24cl 825841 841858 825841 841857 +4.44
A-SG10al 826036 841816 826037 841813 5 +3.75
A-SG10bl 825048 841851 825048 841852 +3.46
A-SG10cl 826089 841838 826088 841837 3.64

Boreholes A-S20b1l and A-S20cl have been shifted from the original proposed
locations due to the actual site situation and constrain e.g. to avoid damage of
reedbed. Deviation from the original proposed boreholes locations are
summarised in Table 2.2.

Table 2.2 Change of borehole locations due to site constraints

Borehole ID Deviation from Original Location Justification

To avoid damage of vegetation

A-S20al 26m north-east of the original location .
owned by a villager

A-S20bl 10m north-east of the original location Avoid damage to reedbed

2.2.1 Soil Sampling

Inspection pits from ground surface to 1.5 meter below ground level (mbgl) were
excavated at each borehole location before drilling in order to determine the
thickness of the top soil (i.e. Area A was capped by a layer of clean top soil after
the disposal of dredged mud from Shenzhen River). Three U-100 undisturbed soil
samples were then collected from each borehole at the depths of 1.5m (1.5-
1.95mbgl), 3.0m (3.0-3.45mbgl) and 4.5m (4.5-4.95mbgl).

2.2.2 Decontamination procedures

Before drilling / excavation, the sampler and all equipment in contact with the
ground were thoroughly decontaminated by phosphate-free detergent between
each sampling event to minimize potential cross contamination. All drilling
machines were decontaminated by phosphate-free detergent and high pressure hot
water jet before mobilization to site. During sampling and decontamination
activities, disposable latex gloves were worn to prevent the transfer of
contaminants from other sources.

Moreover, dry drilling method was adopted for the entire environmental SI in
order to prevent any influence of flushing medium to the soil testing results.

2.3 Analytical Parameters & Assessment Criteria

The soil samples collected were analysed for Arsenic. The RBRGs for Arsenic
found in soil are given in Table 2.3. Similar to the endorsed CAR/RAP for Area
A, “Rural Residential” RBRG was adopted for the interpretation of the soil testing
results.
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Table 2.3 Risk-Based Remediation Goals (RBRGs) of Arsenic

Arsenic 22.1 21.8 196 73.5

24 HOKLAS Accredited Laboratory

A testing laboratory “ALS Technichem (HK) Pty Ltd”, accredited under Hong
Kong Laboratory Accreditation Scheme (HOKLAS) was appointed to conduct

chemical testing for the soil samples. The laboratory testing method was
accredited by the HOKLAS.

2.5 Strata Logging

Strata logging for boreholes was undertaken during the course of drilling and
sampling by qualified geologist. The logs included the general stratigraphic
descriptions, depth of soil sampling, and sample notation etc. The strata logs of
boreholes are given in Appendix B.
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3 Interpretation of Laboratory Testing
Results
3.1 Soil Contamination

A total of 45 soil samples were collected from the 15 boreholes between 27 May
2011 and 2 July 2011. At the sampling depths where Arsenic contamination was
detected previously in Stage I SI (refer to Table 1.1), no Arsenic exceedances
were found according to the laboratory testing results. However, among the
depths where Arsenic contamination were not previously detected, marginal
exceedances of the RBRG (Rural Residential) Arsenic limit were found in the
samples collected at A-S03al (4.5-4.95 mbgl) and A-S03cl (1.5-1.95 mbgl). The
laboratory testing results exceeding the RBRGs are given in Table 3.1. All the
laboratory testing results are summarised in Appendix C. The laboratory testing
reports are given in Appendix D.

Table 3.1 Summary of soil samples exceeding RBRGs

A-S03al 4.50-4.95 ) 23
Arsenic
A-S03cl 1.50-1.95 24

21.8
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4 Possible Soil Contamination Extent

4.1 Update on the Possible Soil Contamination
Extent

Based on the results from the Stage 2 SI works, the possible vertical and
horizontal extents of soil contamination present within Area A has been estimated
using the same method as stipulated in Section 6.1.1 and 6.1.2 in the endorsed
CAR/RAP for Area A which is summarised in Sections 4.1.1 and 4.1.2 below.

4.1.1 Estimation of Horizontal Extent of Contamination

The horizontal contamination extent is estimated by the curvilinear area formed
by taking the contaminated borehole at the centre and the boundary joining the
adjacent additional boreholes (i.e. which reveal no contamination), or along site
boundary (i.e. Shenzhen meander). A software called “MicroStation” (i.e.
common graphical software similar to “AutoCad”) was used to draw the
curvilinear plan area in which the horizontal extent of contamination lies.

4.1.2 Estimation of Vertical Extent of Contamination

For such sample with contaminated laboratory testing results, the full depth of soil
sampling is taken as contaminated. Besides, a depth of 0.5m above and below that
sampling depth respectively will be taken as contaminated as a conservative
estimate. For example, for the sampling depth of 3.0-3.5mgbl with contaminated
laboratory testing finding, the vertical extent of contamination will be estimated
from 2.5mgbl (i.e. 3mbgl - 0.5m) to 4mbgl (i.e. 3.5mbgl + 0.5m), and the vertical
extent of contamination is therefore estimated as 1.5m.

4.1.3 Possible Soil Contamination Extent

Based on the methodology described in Section 4.1.1, the updated extents of the 5
plan areas in which the contaminated zones lie are shown in Figure 4.1 and
Figures 4.1.1 to 4.1.5.

According to the testing results, no updates on the vertical extents of soil
contamination will be required except for boreholes A-S03al and A-S03c1 where
Arsenic exceedances were detected at 4.5-4.95 mbgl and 1.5-1.95 mbgl
respectively. The vertical extents of the soil contamination at these two boreholes
have been estimated to be 4.0-5.5m at A-S03al and 1.0-2.5m at A-S03cl with
reference to the method described in Section 4.1.2. A-S03al and A-S03cl have
been considered as two additional contaminated boreholes and their respective
estimated plan areas are shown in Figures 4.1.2a and 4.1.2b.

Based on the soil contamination extent estimated, the updated order of quantity of
contaminated soil, including those from A-S03al (4.5-4.95 mbgl) and A-S03cl
(1.5-1.95 mbgl) is summarised in Table 4.1.
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Table 4.1  Estimation of the order of quantity of contaminated soil based on Stage 2 SI results

A-S0lal 826258 842957 45

A-S01 A-S01b1 826287 842902 35 3.0 (2.5m-5.5m) 5,576 16,728
A-S01cl 826338 842918 44
A-S03al 826587 842815 43

A-S03 A-S03bl 826618 842774 27 1.5 (2.5m-4.0m) 4,580 6,870
A-S03cl 826655 842757 51
A-S20al 826321 842024 23

A-S20 A-S20b1 826304 842069 50 1.5 (2.5m-4.0m) 4,989 7,484
A-520c1 826370 842064 41
A-S24al 825798 841907 32

A-S24 A-524b1 825851 841923 46 1.5 (2.5m-4.0m) 4,001 6,002
A-S24cl 825841 841857 34
A-SG10al 826037 841813 31

A-SG10 A-SG10bl 825048 841852 43 1.5 (4.0m-5.5m) 3,520 5,280
A-SG10cl 826088 841837 34

Sub-Total: 22,666 42,364

A-S03a 526526 542839 48
A-S03al A-S03bl 826618 842774 51 1.5 (4.0-5.5m) 4,452 6,678
A-S03 826627 842800 43
A-S03c 826683 842715 50
A-S03cl A-S03bl 826618 842774 41 1.5 (1.0-2.5m) 5,601 8,402
A-S03 826627 842800 51
Sub-Total: 10,053 15,080
Total: 57,444

Note:

[1] For such sample with contamination detected, the full depth of soil sampling is taken as contaminated. Besides, a depth of 0.5m above and below that sampling depth respectively will be taken as
contaminated as a conservative estimate. For example, for the sampling depth of 3.0-3.5mgbl with contaminated laboratory testing finding, the vertical extent of contamination will be estimated from
2.5mgbl (i.e. 3mbgl - 0.5m) to 4mbgl (i.e. 3.5mbgl + 0.5m), and the vertical extent of contamination is therefore estimated as 1.5m.

[2] The “Estimated Plan Area in which the Horizontal Contaminated Area (m?) Lies” was computed by a software call “MicroStation”. (i.e. common graphical software similar to “AutoCad”) as described in
Section 6.1.1 in the endorsed CAR/RAP for Area A

209840 | Draft 2 | 7 October 2011
LOOP_DRAFT SUPP CAR_AREA A_V1.D0CX Page 9



Planning Department and Civil Engineering and Development Agreement No. CE 53/2008 (CE) Planning and Engineering Study on
Department Development of Lok Ma Chau Loop - Investigation
Supplementary Contamination Assessment Report for Area A

4.2 Remediation Method

For the detailed remediation method for treating arsenic contaminated soil, please
refer to Section 7 in the endorsed CAR/RAP for Area A.
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5 Conclusion and Recommendation

To confirm the possible soil contamination extent within Area A, a Stage 2 SI
were conducted between 27 May 2011 and 2 July 2011 which involved sampling
and testing of soil samples from 15 boreholes at the same sampling depth intervals
(i.e. 1.5m, 3.0m, and 4.5m) as in Stage 1 SL.

According to the testing results, no further Arsenic exceedances were found at the
sampling depths where such contamination was detected previously in Stage I SI.
However, Arsenic concentrations in the soil samples collected from A-S03al at
4.5-4.95 mbgl and from A-S03cl at 1.5-1.95 mgbl have marginally exceeded the
RBRGs of Rural Residential land uses. These two boreholes were considered as
two additional contaminated boreholes and their respective possible
contamination zones have been estimated.

Based on the Stage 2 SI results, the possible soil contamination extent within Area
A have been updated and the quantity of contaminated soil was estimated to be
57,443 m’ (including those from A-S03al and A-S03cl). Remediation of the
contaminated soil will be conducted as stipulated in the endorsed CAR/RAP for
Area A.

209840 | Draft 2 | 7 October 2011
LOOP_DRAFT SUPP CAR_AREA A_V1.DOCX Page 11



Figures




$DATES
SFILES

Printed by :
Filename :

ENT

SHENZHEN SHI

o -
i S

Frt

Fum

i /
SN 51

/
®oNom l

/
7
J/ 4

Fm /

SHENZHEN SHI /

/‘;(m\/

s
émr».
a2

LEGEND :
3

=

-

Concerned Boreholes with Arsenic Contamination

Additional Borehole Locations in Stage 1 SI

Borehole Locations in Stage 2 SI

Study Area

Lok Ma Chau Loop (Area A)

Borehole Locations in Stage 1 SI

Reedbed
j:;[( ﬁ* = Job Title Drawing Title Drawn Date 0711 Drawing No.
THRIRRE Ha= A i Locations of As-built i
greement No. CE 53/2008 (CE) Planning and C . Checked Aoproved Figure 2.1
CEDD % ohveoovinr % PLANNING é,\,ll}}pajrtg Engineering Study on Development of Lok Ma Sampling Boreholes in ) P st g
BSPS  DEPARTMENT DEPARTMENT | Henokenatimied | Ghay Loop - Investigation Area A FIRST ISSI;JE _ %7/:1 Scde 0000 ON A3 Rev.
e_san 10N gte




Fm
SHENZHEN SHI

$DATES
SFILES

Printed by :

Filename :

SHENZHEN SHI

o o SO

Contaminated Coordinat - R Estimated Vertical Estimated Estlm_ated
Borehole/ Borehole ID e @ o Extent of e Quantity of
Concerned Area | (Stage 2 Sl) - ) Borehole (m) c ination (m) Area (m’) Contaminated
D sting Northing Materials (m®)
A-S01a1 826258 842957 45
A-S01 A-S01b1 826287 842902 35 3.0 (2.5m-5.5m) 5,576 16,728
A-S01c1 826338 842918 44
A-S03a1 826587 842815 43
A-S03 A-S03b1 826618 842774 27 1.5 (2.5m-4.0m) 4,580 6,870
A-S03c1 826655 842757 51
A-S20a1 826321 842024 23
A-S20 A-S20b1 826304 842069 50 1.5 (2.5m-4.0m) 4,989 7,484
A-S20c1 826370 842064 41
A-S24a1 825798 841907 32
A-S24 A-S24b1 825851 841923 46 1.5 (2.5m-4.0m) 4,001 6,002
A-S24c1 825841 841857 34
A-SG10a1 826037 841813 31
A-SG10 A-SG10b1 825048 841852 43 1.5 (4.0m-5.5m) 3,520 5,280
A-SG10c1 826088 841837 34
Sub-Total: 22,666 42,364
Estimated Quantity of Contaminated Materials at A-S03a1 & A-S03c1
coé‘;ar;nt::;?d Borehole ID Czarl e (=l Vil || ST ::a":ua; :f
from Contaminated Extent of Contaminated n
Concerned Area | (Stage 1/2 Sl) Easti Northi Borehole (m) c ination (m) A 2 Contaminated
ID ng orthing e () Materials (m®)
A-S03a 526526 542839 48
A-S03a1 A-S03b1 826618 842774 51 1.5 (4-5.5m) 4,452 6,678
A-S03 826627 842800 43
A-S03c 826683 842715 50
A-S03c1 A-S03b1 826618 842774 41 1.5 (1-2.5m) 5,601 8,402
A-S03 826627 842800 51
Sub-Total: 10,053 15,080
Total: 57,444
/
/
/
/
/
/
/
onow 1
zum

Lok Ma Chau Loop (Area A)

Y N
LEGEND :
a
C™7  studyArea

{

Concemned Boreholes with Arsenic Contamination
Additional Borehole Locations in Stage 1 S|
Borehole Locations in Stage 2 SI

Reedbed

Estimated Contaminated Area (m®)

Job Title

Drawing Title Drawn Date Drawing No.
J— , AC 07/11 ]
A CNT'L‘ o ’fE i D HE=2 ARUP Agrgeme_nt No. CE 53/2008 (CE) Planning and Locations of Checked Approved Flgure 4.1
CEDD i oeverorvent | [J@Z | PLANNING | 5.0 bomes | Engineering Study on Development of Lok Ma Contaminated Z T ot
ESPSE  DEPARTMENT DEPARTMENT | Herofenatinted | Ghay Loop - Investigation ontaminated Lones FIST B AT Seo 110000 ON A3 Rev.
escription ate




L4

$DATES
$FILES

Printed by :
Filename :

/ N\
! ,
Contaminated . . . . Estimated
Borehole/ Borehole ID Ll Estimated Distance from Estimated Vertical Estlm.ated Quantity of
i Extent of Contaminated :
Concerned Area | (Stage 2 Sl) . ) Contaminated Borehole (m) Contamination (m) A 2 Contaminated
ID Easting Northing rea (m°) Materials (m®)
A-S01a1 826258 842957 45 N
A-S01 A-S01b1 826287 842902 35 3.0 (2.5m-5.5m) 5,576 16,728
A-S01c1 826338 842918 44
/ AN
/ N\
/ o
/ S
/ >
/ N
/ ™
/ S
/ SS
/ SN
/ ~
/ S
/ o
/ SN
y S
~
~
~
~
~
~ ~
~ \\\
\ \\\\
\'\
SS
A-S01a =~
\\
\\\
\\\
~
A-S01a1 %, A-SO1 .
~
w  A-S01c1
£
oS
s g
£ A-S01c
3]
LEGEND :
Lok Ma Chau Loop (Area A)
i~ 1
!__ . Study Area
[ ] Concerned Borehole with Arsenic Contamination
Additional Borehole Locations in Stage 1 SI
o Borehole Locations in Stage 2 Sl
Reedbed
Estimated Contaminated Area (m?)
Job Title Drawing Title Drawn Date Drawing No.
S IAIEERE )| A& Agreement No. CE 53/2008 (CE) Planning and | Location of Contaminated et oo Figure 4.1.1
CEDD o oeveLopuent Z]|| PLANNING ove ap & Parmers | ENgineering Study on Development of Lok Ma | Zone at A-S01 TC ST
& DEPARTMENT DEPARTMENT | Henokenatimied | Ghay Loop - Investigation FIRST ISSUE 07/11| Scale R
Description Date 1:1500 ON A3 eV




$DATES
$FILES

Printed by :
Filename :

~
\\\\
Contaminated Coordinates Estimated . . - Estimated
Borehole/ Borehole ID Distance from Est|mEaxted Vertical Estlm‘flted Quantity of
. tent of Contaminated .
Concerned Area (Stage 2 SI) Easting Northing Contaminated Contamination (m) froe G Contarmnated
ID Borehole (m) Materials (m®)
A-S03al 826587 842815 43 N
A-S03 A-S03b1 826618 842774 27 1.5 (2.5m-4.0m) 4,580 6,870
A-SO3cl 826655 842757 51
S
~
\\
'\\\
S
~
~
SN
~
\\
AN
~
N
N .
N N
NS
A
N
N
~
A'So3a \\\\
N
N
\ ~
48/77 \.\
43
A-S03a1 ™ \'\
N
\
e \
8 \
S AN
A-S03b1 2 N
\\
§ N
hy A-S03c1 N
o \
\
\\
A-S03b 3 \
N\
\
\ .
: \
\
\
| A-S03c \
LEGEND : \
\
Lok Ma Chau Loop (Area A) \\
!__ . Study Area “
() Concerned Borehole with Arsenic Contamination \‘
\
Additional Borehole Locations in Stage 1 Sl \
\
o Borehole Locations in Stage 2 Sl ‘\
|
Reedbed “
|
Estimated Contaminated Area (m?) ||
1
Job Title Drawing Title Drawn Date Drawing No.
s LATERRE I : . . LK 07/11 )
v enaneerne | [[[2 REE Agreement No. CE 53/2008 (CE) Planning and | | ocation of Contaminated Checked Approved Figure 4.1.2
CEDD i oeverorvent | [J@ | PLANNING | o0 py ¢ rarnos | Engineering Study on Development of Lok Ma Zone at A-S03 T ST
ESCSE DEPARTMENT DEPARTMENT | Henokenatimied | Ghay Loop - Investigation FIRST 1SSUE OUITY S 1.1500 ON A3 Rev.
Description Date .




Printed by :

\\\\
\\
\\\
Contaminated . . . . Estimated
Borehole/ Borehole ID Coordinates Estimated Distance from Es"m;::d :Iefrtlcal Coiﬁm?;:?ed Quantity of
Concerned Area | (Stage 1/2 Sl) . 5 Contaminated Borehole (m) _en _o 2 Contaminated
Easting Northing Contamination (m) Area (m?) . 3
ID Materials (m°)
A-S03a 526526 542839 48
A-S03a1 A-S03b1 826618 842774 51 1.5 (4-5.5m) 4,452 6,678
A-S03 826627 842800 43
SS
\\\
~
\\\
S
~
~
SN
~
\\
AN
~
N
N .
N N
NS
A
ReN
N
\\
A-SO38 N
Y
*~__ A-S03a “
N »
\\
“3m ~
S5 A-SO3 \\
2 N
& N
v AN
S, \
A-S03b1 % N
AN
3 \\
N
b A-S03c1 .
A-SO03b © N
\\
5 N
\
AY
\ .
0 A-S03c \
\\
LEGEND : \
\
Lok Ma Chau Loop (Area A) \\
i~ 1 \
!__ . Study Area \
\
o Concerned Borehole with Arsenic Contamination \‘
Additional Borehole Locations in Stage 1 Sl “
\
Eg o Borehole Locations in Stage 2 SI ‘\
ok '
Reedbed \‘
© 1
S Estimated Contaminated Area (m ) ||
o 1
Job Title Drawing Title Drawn Date Drawing No.
,6 TARIRERRE : . . LK 07/11 .
CIVIL ENGINEERING D ﬁ %lj % Agreement No CE 53/2008 (CE) Plannlng and Locatlon Of contamlnated Checked Approved Flgure 4.1 .2a
CEDD o ceveovent Z]|| PLANNING ove e & parners | ENgGineering Study on Development of Lok Ma | Zone at A-S03a1 1c ST
DEPARTMENT DEPARTMENT | FongKenatimied | - Shay | oop - | tigati FIRST 1SSUE 01/11] Scale
= au Loop - Investigauon Rev Description Date 1:1500 ON A3 Rev.




Printed by :

\\\\
\\
\\\
Contaminated Coordinates Estimated . . .
. Estimated Vertical Estimated Estimated Quantity
Borehole/ Borehole ID ) . Dlstancg from Extent of Contaminated of Contaminated
Concerned Area (Stage 1/2 Sl) Easting Northing Contaminated Contamination (m) A 2 Material 3
ID Borehole (m) rea (m°) aterials (m>)
A-S03c 826683 842715 50
A-S03c1 A-S03b1 826618 842774 41 1.5 (1-2.5m) 5,601 8,402
A-S03 826627 842800 51
\\\
\\
'\\\
~
~
~
SN
~
\\
AN
~
N
\\\
\\\
NS
A
ReN
N
AN
A-SO38 \\
. \\\
N
¥~ A-S03a1 “
Sm N
\‘\ ~
N
N
43/77 \\
A-S03 N
\
£ \\
N S M
A-S03b1 % A
\\
& ¥, \\
j" A'SOBC 1 \
A-S03b © N
\\
3 \
N\
\
AY
\ .
© A-S03c \
\
\
LEGEND : \
\
Lok Ma Chau Loop (Area A) \\
!__ . Study Area “
o Concerned Borehole with Arsenic Contamination \‘
\
Additional Borehole Locations in Stage 1 SI \
\
Eg o Borehole Locations in Stage 2 Sl ‘\
ok !
Reedbed “
o 1
S Estimated Contaminated Area (m?) ||
o 1
Job Title Drawing Title Drawn Date Drawing No.
,6 TARTERREE : . . LK 07/11 .
CNT'E Eﬁﬁmm P A Bl & ARUPD | Agreement No. CE 53/2008 (CE) Planning and | L ocation of Contaminated Checked Approved Figure 4.1.2b
CEDD b orveLopment PLANNING ove ap s parmers | ENgineering Study on Development of Lok Ma | Zone at A-S03c1 TC ST
ESCSE DEPARTMENT DEPARTMENT | Fersferatined |- Ghay Loop - Investigation _ FIRST 155[1)15 _ (g/tn Sede 00 ON A3 Rev.
ey escription ate




$DATES
$FILES

Printed by :
Filename :

e
//
7 4 .

Contaminated . . . q Estimated
Borehole/ Borehole ID ol Estimated Distance from = il LA Est|m.ated Quantity of
E Extent of Contaminated N
Concerned Area | (Stage 2 Sl) ] ] Contaminated Borehole (m) Contamination (m) Py (650 Contaminated /
ID Easting Northing Materials (m3) //
A-S20a1 826321 842024 23 N /
A-S20 A-S20b1 826304 842069 50 1.5 (2.5m-4.0m) 4,989 7,484 //
A-S20c1 826370 842064 41 ya

LEGEND :

Lok Ma Chau Loop (Area A)
i~ 1
g Study Area

Concerned Borehole with Arsenic Contamination

Additional Borehole Locations in Stage 1 Sl

[
[
o Borehole Locations in Stage 2 S|
I Reedbed
NN Estimated Contaminated Area (m?)
S A TR Job Title Drawing Title Drawn Date Drawing No.
P~ TR : . . LK 07/11 .
il Nl (99 | (IEC 2R AT1J] | Agreement No. CE 53/2008 (CE) Planning and | Location of Contaminated e e Figure 4.1.3
CEDD o oeveLopuent Z]]| PLANNING owe A s parmers | ENgineering Study on Development of LokMa | Zone at A-S20 T ST
B DEPARTMENT DEPARTMENT | Henokenatimied | Ghay Loop - Investigation FIRST 15SUE O Sede 4500 ON A3 Rev.
Rev Description Date .




$DATES
$FILES

y H

Printed b
Filename

e
7’
R
Contaminated . . . - Estimated
Borehole/ Borehole ID el = Estimated Distance from Estimated Vertical Estlm'fzted Quantity of
. Extent of Contaminated :
Concerned Area | (Stage 2 Sl) Contaminated Borehole (m) . 2 Contaminated
/, D Easting Northing Contamination (m) Area (m°) Materials (m3)
P~ A-S24a1 825798 841907 32 N
A-S24 A-S24b1 825851 841923 46 1.5 (2.5m-4.0m) 4,001 6,002
A-S24c1 825841 841857 34
A-S24a
£ A-S24b
8  A-S24b1
A-S24a ‘l L
$ ;
.\e § © /
AS2A @
“m
% \\
3407A'824C
\-
A-S24c1
LEGEND :
Lok Ma Chau Loop (Area A)
r——
o __! Study Area
o Concerned Borehole with Arsenic Contamination
Additional Borehole Locations in Stage 1 SI
o Borehole Locations in Stage 2 Sl
Reedbed
Estimated Contaminated Area (m?)
ok TR RE Job Title Drawing Title Drawn Date Drawing No.
§ T | . . . LK 07/11 .
CIVIL ENGINEERING D M B 2 Agrgeme_nt No. CE 53/2008 (CE) Planning and Location of Contaminated Checked Approved Flgure 414
CEDD . orverorment | ||| PLANNING ove o s earmers | ENgineering Study on Development of Lok Ma | Zzone at A-S24 TC ST
=222 DEPARTMENT DEPARTMENT g Kong Chau Loop - Investigation - FIRST 15535 — 0;/:1 Sede 41500 ON A3 Rev.
eV, escription ate .




$DATES
SFILES

Printed by :
Filename :

Contaminated . . . . Estimated
Borehole/ Borehole ID Eooillngtes Estimated Distance from Es“m;(ted Wl Estlm.ated Quantity of
. tent of Contaminated X
Concerned Area | (Stage 2 Sl) ] ) Contaminated Borehole (m) Contamination (m) A 2 Contaminated
D Easting Northing rea (m°) Materials (m®)
A-SG10a1 826037 841813 31 N
A-SG10 A-SG10b1 825048 841852 43 1.5 (4.0m-5.5m) 3,520 5,280
A-SG10c1 826088 841837 34
%, A-SG10c
2
7
A-SG10b1 e -~
P e
rd
7’
7’
. @ ASG10c] L
7
A-SG10a (=—:sm s
31m 7
7z
~
-
A-SG10a1 A-SG10 7
s
LEGEND :
Lok Ma Chau Loop (Area A)
- i~ 1
- = I |  StudyArea
,z’ - o Concerned Borehole with Arsenic Contamination
-
=
-
’,” Additional Borehole Locations in Stage 1 SI
f”
,” o Borehole Locations in Stage 2 Sl
PR
e
\\ Reedbed
\
\\ Estimated Contaminated Area (m?)
\
\
Job Title Drawing Title Drawn Date Drawing No.
. . . LK 07/1
aALrEERE DD s = Agreement No. CE 53/2008 (CE) Planningand | Location of Contaminated Chesked oproved Figure 4.1.5
AND DEVELOPMENT Z]|| PLANNING ove awp & parners | ENGineering Study on Development of Lok Ma | Zone at A-SG10 Tc ST
DEPARTMENT DEPARTMENT | Hereteratimied |- chay | oop - Investigation 0/t1] Seale Rev.
Description Date 1:1500 ON A3




Appendix A

Figures Extracted from
Contamination Assessment

Report and Remediation Action
Plan for Area A July 2010



$DATES
BFILES

Printed by :
Filename

wellh
SHENZHEN SHI /

Borehole No.| Depth of Soil Sampling (mbgl) | Contaminant o . -
A-S01 ig : igg Arsenic — B
A-S03 3.0-3.45 Arsenic "

A-S20 3.0-3.45 Arsenic s o
A-S24 3.0 — 3.45 Arsenic BT e
A-SG10 4.5—4.95 Arsenic e

=M
SHENZHEN 5H

&

SHENZHEN SHI
i/

LEGEND :

[  LokMa ChauLoop (Area A)

r— Study Area

L}

Concemned Boreholes with Arsenic Contamination

Reedbed

Job Title Drawing Title Drawn Date Drawing No.
I IALFHRE )| s&& AL | Agreement No. CE 53/2008 (CE) Locations of 5 Concerned T Figure 5.1
CEDD AND DEVELOPMENT d PLANNING Qve Arup & Pariners Planning and Engineering Study on BorehOIes With Arsenic TC ST
E=SCSE DEPARTMENT DEPARTMENT | Fenoens Development of Lok Ma Chau Loop - Investigation | Contamination TITISSE___ D411 59 1110000 ON A3 Rev.




$DATES
BFILES

Printed by :

Coordinates

Distance from

=M
SHENZHEN 5H

Filename

Contaminated | Additional Contaminated
Borehole Borehole ID
Easting Northing Borehole (m)
A-S01a 826220 842980 90
A-S01 A-SO01b 826276 842869 69
A-S01c 826377 842900 87
A-S03a 826526 842839 91
A-S03 A-S03b 826609 842749 54
A-S03c 826683 842715 102
A-S20a 826261 841982 96
A-S20 A-S20b 826293 842137 112
A-S20c 826399 842092 82
A-S24a 825825 841950 63
A-S24 A-S24b 825906 841927 92
A-S24c 825883 841856 68
A-SG10a 826006 841819 62
A-SG10 A-SG10b 826028 841890 86
A-SG10c 826112 841863 67

SHENZHEN SHI

&

SHENZHEN SHI

ES
SHENZHEN SHI

I

2|

Study Area

Reedbed

Lok Ma Chau Loop (Area A)

Concerned Boreholes with Arsenic Contamination
Respective Adjacent Boreholes

Additional Borehole Location for Soil Sampling

TARITRERRE

DD CVIL ENGINEERING
AND DEVELOPMENT

DEPARTMENT

REE
PLANNING
DEPARTMENT

ARUP

Ove Arup & Partners
Hong Kong Limited

Job Title Drawing Title Drawn Date Drawing No.
LK 04/10 )
Agreement No. CE 53/2008 (CE) Locations of Additional Chedked [ owroved Figure 5.2
Planning and Engineering Study on B hol TC ST
Development of Lok Ma Chau Loop - Investigation orehoies _ FIRST lssgf — %4/30 e 4.10000 ON A3 Rev.
eV escription ate




7 >
/ \
/ \\
II N
! I Coordinat Distance f
/ \\ Contaminated | Additional oordinates C'S ?ncg r?n;
/ \ Borehole Borehole ID ontaminate
/ N Easting Northing Borehole (m) N
/ \\ A-S01a 826220 842980 90
/ \\ A-S01 A-S01b 826276 842869 69
/ \\ A-SO1c 826377 842900 87
/ N
/ \\
/ N
/ N
j A-SGO1 \
/ ™
/ S
/ SN
/ S
/ ~
/ SN
/ o
/ SN
y S
N
~
\
~
~
~
9 BN
0 S~
»A-S01a
~
\\\\
\\~
\\\\
S
\\\
9, R
0/77 - \\\
N
\
~
\\
\\
s, A-S01C
“m
8 M\
m
LEGEND :
Lok Ma Chau Loop (Area A) g
[ %
S Study Area
[ Concerned Boreholes with Arsenic Contamination
L ] / @ Respective Adjacent Boreholes
Additional Borehole Location for Soil Sampling
=i Reedbed
. |
1
Job Title Drawing Title Drawn Date Drawing No.
A IATERIERE l . .y LK 04/10 )
CEDD b oeveLorment d G Qe Arup & Partners Planning and Engineering Study on Boreholes for A-S01 - :
EEUS®  DEPARTMENT DEPARTMENT | rerofensimied | payvelopment of Lok Ma Chau Loop - Investigation FIRST 1SSUE 04/10F Sedle k00 ON A3 Rev.
Rev Description Date *




LEGEND :
Lok Ma Chau Loop (Area A)
i~ 1
!_ . Study Area
L

Concerned Boreholes with Arsenic Contamination

Respective Adjacent Boreholes

A-S06

-~
\\
~
~
~
-~
\
~
So <
= S Contaminated | Additional CRERIRELES Dlstancg el
~ Contaminated
~ Borehole Borehole ID
SN Easting Northing Borehole (m) N
\\\ A-S03a 826526 842839 91
SS N A-S03 A-S03b 826609 842749 54
~ A-S03c 826683 842715 102

\
) \
%) \
o \-SG03 \
\
\
\
- Additional Borehole Location for Soil Sampling \\
= \
=4 Reedbed ‘\
> 1
= I
35 .
£ \
a 1
Job Title Drawing Title Drawn K Date a Drawing No.
§ TATERRE | . .y 04710 .
CIVIL ENGINEERING D A Bl & Agree_ment No. CI_E 53/_2008 (CE) Locations of Additional Checked Approved Flgure 522
CEDD Ao oeveLopwent Z]]| PLANNING ove Arp & parmers | Planning and Engineering Study on Boreholes for A-S03 L ST
B  DEPARTMENT DEPARTMENT | Heroteratimied | payelopment of Lok Ma Chau Loop - Investigation oreholes tor A- B T G SR 1500 ON A3 Rev.
eV escription ate




LEGEND : :
2]

Lok Ma Chau Loop (Area A)

[ //
S Study Area Y,
o Concerned Boreholes with Arsenic Contamination
o / @ Respective Adjacent Boreholes \ //
o Additional Borehole Location for Soil Sampling \ /

Reedbed

$DATES
BFILES

Printed by :
Filename

) -
’ %& B

& N
/ . 2
Floating Jetties <<

g

- Contaminated | Additional Coordinates D|stanc§ from
g Contaminated
s Borehole Borehole ID
Easting Northing Borehole (m)

A-S20a 826261 841982 96
A-S20 A-S20b 826293 842137 112
A-S20c 826399 842092 82

| //

n
m
9
O

Job Title Drawing Title Drawn Date Drawing No.
+ART LK 04/10 .
o G BREIE | 45D | Agreement No. CE 53/2008 (CE) Locations of Additional Figure 5.2.3
AND. DEVELOPMENT PLANNING ove Ap & Parners | Planning and Engineering Study on B holes for A-S20 i ST
DEPARTMENT DEPARTMENT | Herokeratimied | pavelopment of Lok Ma Chau Loop - Investigation orenhoies 1or A- _ FIRST ISS[L)JE _ OSVSO Sede 4 1e00 ON A3 Rev.
eV E€SCcription dte




$DATES
BFILES

Printed by :
Filename

Description

Date

P
e
R
P
Contaminated | Additional Coordinates Rl
Contaminated
Borehole Borehole ID
Easting Northing Borehole (m) N
A-S24a 825825 841950 63
A-S24 A-S24b 825906 841927 92
A-S24c 825883 841856 68
LEGEND :
Lok Ma Chau Loop (Area A)
|
|.r_ _ Study Area
[ Concerned Boreholes with Arsenic Contamination
o / @ Respective Adjacent Boreholes
Additional Borehole Location for Soil Sampling
Reedbed
Job Title Drawing Title Drawn Date Drawing No.
;6 TATERREE | . v LK .
v enaeeane | (L2 7 & & Agreement No. CE 53/2008 (CE) Locations of Additional Checked foproved Figure 5.2.4
CEDD .o oeveLomvent Z]|| PLANNING ove ane & parnes | Planning and Engineering Study on Boreholes for A-S24 i
B DEPARTMENT DEPARTMENT | rerofensimied | payvelopment of Lok Ma Chau Loop - Investigation FIRST ISSUE 04/100 5ede 4 ae00 ON A3 Rev.




Contaminated | Additional Coordinates Dlstancg el
Contaminated
Borehole Borehole ID
Easting Northing Borehole (m)
A-SG10a 826006 841819 62 N
A-SG10 A-SG10b 826028 841890 86
A-SG10c 826112 841863 67

$DATES
BFILES

A-S22

A-S23
A-SG10b

6\&
/ A-SG10c ///
& g

A-SG10a

Printed by :
Filename

/’/
Ve
~
Ve
PR
’I
i
,/
|
/ \ SG1O LEGEND :
’/
Poad Lok Ma Chau Loop (Area A)
/,’ —— —
-~ ] I Study Area
’,’ [
t 4
PR o Concerned Boreholes with Arsenic Contamination
/”
_ ”’ o /@ Respective Adjacent Boreholes
-
-
’," Additional Borehole Location for Soil Sampling
-
et
\ Reedbed
\
\
\
AV
Job Title Drawing Title Drawn Date Drawing No.
TATERRE l . aer LK 04/10 )
GML ENGINEERING f,ﬁ_ﬁjﬁe Agreement No. CE 53/2008 (CE) Locations of Additional Chedked _ | Fowoved Figure 5.2.5
AND DEVELOPMENT Ove Arup & Partners Planning and Engineering Study on Boreholes for A-SG10 TC ST
DEPARTMENT DEPARTMENT | rensenatined |- pavelopment of Lok Ma Chau Loop - Investigation FIRST 1SSUE 0a/iof Seale e oN A3 Rev.
Rev Description Date *




$DATES
$FILES

Printed by :
Filename

. Estimated
: Coordinates Distance from | Estimated Vertical| Estimated .
: . Quantity of
Type of Borehole | Boreholes ID ——- Coordlnat’t\als = Coggaremﬁgfged Borehole ID Contaminated Extent of CEEMIE L Cor:Jtamlir):ated
A-S01 sgessggg 8229?3 Easting | Northing | Borehole (m) | Contamination ()| Area (M%) | )\’
A-S03 826627 842800 A-SO1a 826220 842980 90
A-S04 826089 842857 N ’,/’\ A-S01 A-S01b 826276 842869 69 3.0 (2.5m-5.5m) 18,519 55,557
A-S05 826256 842804 e \ A-SO1c 826377 842900 87
A-S06 826592 842698 - ,,”‘ A-S03a 826526 842839 91
A-S08 826370 842583 ST A-S03 A-S03b 826609 842749 54 1.5 (2.5m-4.0m) 12,684 19,026
A-S10 826706 842476 A-S03c 826683 842715 102
A-S11 825981 842522 A-S20a 826261 841982 96
A-S12 826162 842481 A-S20 A-S20b 826293 842137 112 1.5 (2.5m-4.0m) 26,131 39,197
A-S13 826479 842379 A-S20c 826399 842092 82
A-S15 826245 842238 A-S24a 825825 841950 63
A-S17 826551 842192 A-S24 A-S24b 825906 841927 92 1.5 (2.5m-4.0m) 14,361 21,542
Soil Sampling Only |  A-S18 825891 842177 Figure 1.1 AA'SSG?;‘(;’ gggggg gj}g?g gg
A-St 26042 421 - a
A-§2g 222241 242022 @ \\ A-SG10 A-SG10b 826028 841890 86 1.5 (2.5m-4.0m) 12,749 19,124
A-S21 825696 842043 P S A-SG10c 826112 841863 67
A-S22 825989 841966 Figure 1.2 '
A-S23 826156 841912 Total: 84,444 154,445
A-S25 825944 841825
A-SG02 826423 842751
A-SG04 826035 842690 \\
A-SG05 826367 842408 \\
A-SG07 825928 842354 \
A-SG09 825827 842012 A-S06 A-SGO03 \‘
A-SG10 826067 841813 A-S08 \
A-S02 826457 842866 °® 1
A-S07 826203 842637 . 4 L
A-S09 826538 842530
A-S14 846094 842301
Soil and Groundwater A-S16 826454 842214
Sampling A-S24 825822 841887
A-SGO1 826142 843025
A-SG03 826738 842631
A-SG06 826622 842323
A-SG08 826180 842055
// )
~
7 ~ <
AS21 ‘;
-
,/””’ ///
A e i - - //
-~ - //
,/
//
(/
Fi 14
\ i — LEGEND :
igure 1.
<) Lok Ma Chau Loop (Area A)
P U = E— - S\l ™1 SstudyAwa
=== N Borehole Location for Soil Sampling
\‘ @ Borehole Location for Soil and Groundwater Sampling
\‘ Additional Borehole Location for Soil Sampling
\\ Reedbed
D Estimated Contaminated Zone (m2)
Job Title Drawing Title Drawn Date Drawing No.
S IATRERE J)| A& Agreement No. CE 53/2008 (CE) Locations of Possible e e Figure 6.1
CEDD AND DEVELOPMENT d PLANNING ﬁ\é: Arlggn& T.?rrrm::is Planning and Engineering StUdy on Contamlnated Zones TC ST
o= DEPARTMENT DEPARTMENT g Kong Development of Lok Ma Chau Loop - Investigation FIRST ISSUE 06/09f Scole 10000 ON A3 Rev.
Rev Description Date *




LEGEND :

N
) Estimated
. Coordinates Distance from | Estimated Vertical| Estimated ;
Contaminated : . Quantity of
Serclels Borehole ID Contaminated Extent of Contaminated Contaminated
i i Borehol inati A
Easting Northing orehole (m) |Contamination (m)|  Area (m®) Materials (m®
A-SO1a 826220 842980 90
A-SO01 A-S01b 826276 842869 69 3.0 (2.5m-5.5m) 18,519 55,557
A-S01c 826377 842900 87

$DATES
$FILES

[ Tp—— |

®

1

Lok Ma Chau Loop (Area A)

Study Area

Borehole Location for Soil Sampling

Borehole Location for Soil and Groundwater Sampling
Additional Borehole Location for Soil Sampling
Reedbed

Estimated Contaminated Zone (m2)

Printed by :
Filename

A-S05

Job Title

Drawing Title

Al TAIEERE
CEDD i oever openr

== DEPARTMENT

g &

PLANNING

DEPARTMENT

Ove Arup & Partners
Hong Kong Limited

Agreement No. CE 53/2008 (CE)
Planning and Engineering Study on
Development of Lok Ma Chau Loop - Investigation

Location of Possible

Contaminated Zone A-S01

Drawn Date Drawing No.
LK 02/10 .
Checked Approved Flgure 6.1 .1
TC ST
FIRST ISSUE 02/10] Scale
Rev Description Date 1:1500 ON A3 Rev.




$DATES

Printed by :
Filename

DS
S
-~
\\\\
-~
\\\
\\\
SN~
N
~
NS
SSa N
~
\
N
\\
~ :
~ . . . . q Estimated
~ . Coordinates Distance from | Estimated Vertical| Estimated "
S ol e Borehole ID Contaminated Extent of Contaminated Quantl_ty of
SN Borehole Easti Northi Borehole (m) |Contamination (m)|  Area (m?) Contaminated
\\ asting orthing Materials (m3)
S A-S03a 826526 842839 91
- SO A-S03 A-S03b 826609 842749 54 1.5 (2.5m-4.0m) 12,684 19,026
N A-S03c 826683 842715 102
LEGEND :
Lok Ma Chau Loop (Area A)
Q=1
!__ . Study Area )0 \\
[ ) Borehole Location for Soil Sampling — ‘% A S O 3 ‘\
|
( ; \
@ Borehole Location for Soil and Groundwater Sampling \\
\
Additional Borehole Location for Soil Sampling \
il \
n Reedbed \
1
D Estimated Contaminated Zone (m2) |‘
1
|
)
Job Title Drawing Title Drawn Date Drawing No.
S IATRERE D] #& = Agreement No. CE 53/2008 (CE) Location of Possible s | Figure 6.1.2
CEDD o oeveiopvent | ([@Z)]| PLANNING o0,y s s | Planning and Engineering Study on Contaminated Zone A-S03 e ST
ZEZEE  DEPARTMENT DEPARTMENT | Hona ono Development of Lok Ma Chau Loop - Investigation FIRST I5SIE o) Rev
Rev Description Date *




LEGEND :
ZZ] Lok Ma Chau Loop (Area A)
f____l Study Area
o Borehole Location for Soil Sampling

®
o

]

]

Reedbed

Estimated Contaminated Zone (m2)

Borehole Location for Soil and Groundwater Sampling

Additional Borehole Location for Soil Sampling

i
Floatfng Jet

BBERE X \v

Contaminated Coordinates Distance from | Estimated Vertical| Estimated gszx;;egf 4\/\
- Borehole Borehole ID Contaminated Extent of Contaminated Contaminated s
Eg Easting Northing Borehole (m) [Contamination (m)|  Area (m?) Materials (m%) |
= A-S20a 826261 841982 96 \\\\
. A-S20 A-S20b 826293 842137 112 1.5 (2.5m-4.0m) 26,131 39,197 N\ N
ANVAN
E'q‘) A-S20c 826399 \ 842092 82 . AN
E § ,,//""'// 4 / ) ) : \‘13’.9* \E\ /‘ // N\ Q
'CEL%) g /A,. L e O ;2. X / 7/ \
+ Job Title Drawing Title Drawn Date Drawing No.
T . . L 02/10
S IATRERE REE | A p | Agreement No. CE 5312008 (CE) Location of Possible L Figure 6.1.3
CEDD AND DEVELOPMENT PLANNING ﬁ‘éi"%’n& E’;:a:&s Plannlng and Englneerlng StUdy on contam'nated Zone A-szo TC ST
ESCSE DEPARTMENT DEPARTMENT | Hena Kens Development of Lok Ma Chau Loop - Investigation FIRST ISSUE /o) Sedle 4 4con ON A3 Rev.
Rev Description Date *




$DATES
$FILES

Printed by :
Filename

Description

Date

PR
/’/
///, Contaminated | Coordinates Distance from | Estimated Vertical Estimated gim%ﬁ
-z orehole ID Contaminated Extent of Contaminated )
e Borehole Easti Northi Borehole (m) |Contamination (m)| Area (m?) Contaminated
asting orthing Materials (m3)
A-S24a 825825 841950 63
A-S24 A-S24b 825906 841927 92 1.5 (2.5m-4.0m) 14,361 21,542 N
A-S24c 825883 841856 68
£ I\
LEGEND :
Lok Ma Chau Loop (Area A)
B |
|.r_ 7 Study Area
o Borehole Location for Soil Sampling
@ Borehole Location for Soil and Groundwater Sampling
Additional Borehole Location for Soil Sampling
Reedbed
|:| Estimated Contaminated Zone (m2)
Job Title Drawing Title Drawn Date Drawing No.
IALEEREE DD sE = Agreement No. CE 53/2008 (CE) Location of Possible s | Figure 6.1.4
AND DEVELOPMENT d PLANNING Ove Arup & Partners Planning and Engineering Study on Contaminated Zone A-S24 TC ST
DEPARTMENT DEPARTMENT Development of Lok Ma Chau Loop - Investigation FIRST 1SSUE 02/10] Seale Rev.

1:1500 ON A3




$DATES
$FILES

Printed by :
Filename

LEGEND :
Lok Ma Chau Loop (Area A)
N
|
|.r_ 7 Study Area
o Borehole Location for Soil Sampling
. . . Contaminated Coordinates Distance from [ Estimated Vertical| Estimated QEjg:lﬁtegf
@ Borehole Location for Soil and Groundwater Sampling °l’3‘ amh'”? €0 Borehole ID Contaminated Extent of Contaminated Contamirz’ate g
A orenocie Easting Northing Borehole (m) |Contamination (m)[  Area (m?) Materials (m®)
|
Additional Borehole Location for Soil Sampling 2 2 ASGi0a | 826006 341819 52
A-SG10 A-SG10b | 826028 841890 86 1.5 (2.5m-4.0m) 12,749 19,124
Reedbed A-SG10c | 826112 841863 67
|:| Estimated Contaminated Zone (m2)
A- S 2 3
&
/
7
A-SG10c
/’/
7
/’/
’
A-SC g
e
62 7
m .
”
-,
-,
//
”
7
‘ N P
- ”
’/
,/
-
,/
”
’/
,f
”
//
<
’/
y
’/
’/'
’/
//
,’
-
’/
’/
-
’/
"
\
\
\
\
\
Job Title Drawing Title Drawn Date Drawing No.
H = L 02/10
S IATRERE A8 2 Agreement No. CE 53/2008 (CE) Location of Possible e Figure 6.1.5
CEDD w0 oeveLosvent ;E;:‘\:;N;ENT ove aup & arners | PlaNINing and Engineering Study on Contaminated Zone TC ST
E=ZC  DEPARTMENT eratens HnEE 1 Development of Lok Ma Chau Loop - Investigation FIRST ISSUE 02/10] Seale
p p g A-SG1 0 Rev Description Date 1:1500 ON A3 Rev.




Appendix B
Strata Log Records



GRD DRILLHOLE RECORD HOLE No. A-S01at
| m— - ) GRO
B " OTECHNICAL
EEEREMANEE SERVICES LTD

CONTRACT No.: GE/2010/01 SHEET: 1 of 1

PROJECT: Agreement No. CE 53/2008 (CE), Planning and Engineering Study on Development of Lok Ma Chau Loop - investigation

Area A (Stage 2)
METHOD:; Rotary Drilling CO-ORDINATES: WORKS ORDER No. GE/2010/01.18A
E 826257.84
MACHINE & No.: FDR-05 N 842956.97 DATE fram: 03/06/2011 to 08/06/2011
FLUSHING MEDIUM:  Dry drilling ORIENTATION:  Vertical GROUND LEVEL + 6.23 mPD
Water =
B |Levely o ol e | = Samples § £
2 % g § mMilclaelelo Tests 28 BE1 2| Description
S P| @ Shift [8 5 Qo @ 7] =
EL |88 a8 C1 Q1S I ol A e e
ele= end Xl = @ i No. Typs Deplhd 623 o.oo - ©
PAS0 PW o Soft to firm, reddish brown (5YR/4/3), sandy
B r clayey SILT with occasional angular coarse
B sz« | pg - gravel of concrete. (FILL}
- e [ f
C 3 1450 473 - 1.50
- 18l ¢ 150 - Soft, red (10R/5/8), sandy dayey SiL.T. (FILL,
: o %y I : (10R75/8), sandy clayey SILT. (FILL)
K 18:00 < 5 185 o
| (74062011 Dry 20 I
N al n
~ 08:00 r
-3 a0l 323 - 00
- y 12bls 8 B Soft fo firm, dark greerish grey (10GY/4/1),
3 C sandy silty CLAY. (ALLUVIUM)
- T B
4 -
N P C
- 2% wsal 173 [ 450| <=
- 293 a2bls & L - Dark grey (5YR/4/1), slightly clayey silly coarse
B 4~2?’" r . SAND. (ALLUVIUM)
I 1t 18:00 N 4ss| 123 T 6.00[-
- o - End of Investigation hole at 5.00m,
- 6 -
- 7 a
F8 c
F 9 g
—10 F 4000
IB Smail Disturbad Sample l Standard Penetralion Test REMARKS
= Piston sample V' Inesita Vens Shear Test LOGGED W.P, Yi 1. An inspection pit was excavated lo a depth of 1.50m.
U76 Urdisturbad Sample I Permeabiity Test A’\s— 2. U100 gamplespwere sent to the analyﬁcgl laboratory from 1.50m fo
B U100 Undisturbed Samgle X Pressuremstar Yest DATE 1010812041 1.95m, 3.00m fo 3.45m and 4.50m to 4.95m.
4 Mazier Sample % ;:';":‘::f””“ e
42l 76mm Vibrocore Sample 1 impression Packer Test CHECKED A 8-Hollinshead 47
100mm Vibrocore Sampla A Waler Sample '
? Vibrocore Sub-sampla A Slandpipe DATE 1010812011
SPT Liner Sample ﬁ Piezomefer Tip [ —

FGS Joh No.: 09 0461 03 18A
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FUGRO
GEOTECHNICAL
Eriw e SERVICES LTD

DRILLHOLE RECORD

HOLE No. A-S01b1

CONTRACT No.:

GE/2010/01

SHEET: 1 of 1

PROJECT: Agreement No. CE 53/2008 (CE}), Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation

Area A (Stage 2)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. GE/2010/01.18A
E 826286.89
MACHINE & No.: FDR-18 N 842901.51 DATE from: 03/06/2011 to  07/06/2011
FLUSHING MEDIUM:  Dry drilling ORIENTATION:  Vertical GROUND LEVEL + 5.97 mPD
Water -
“ B [tevel| o e | e | 2 Samples E g
E g 2 § S(;:?.t 5E ;: E: [a] Tests § % 3 g 2 Description
= o8 % stari/ gﬁ Q Q g | (o] g g
A0S end T “ = v No. Typa Depthy 587 o.co ~
[ow0ez01t]  PW L Soft to firm, yellowish brown (10YR/5/6), sandy
" o clayay SILT. (FILEL}
- e | 88 -
1 2 |Ge | o o
- ?" 17bis H I i% C
- 0,90m / r
K 1Ba'E)0 / 5 185 =
[ 07022011 0.80m 200 [
- at -
[~ 08:00 r
i 3 sp0l 297 - 3,00
i ?ﬂ” 17 bls 5 i X Soft to firm, dark greenish grey (10GY/4/1),
R o slighily sandy, silly CLAY, (ALLUVIUM)
- ' - I
. 4 .
E Iy eso| 147 F aso[
- yr 24 bls 8 - 3 Dark grey (5YR/M/1), slightly clayey silfy coarse
N 4-7;’"‘ / N SAND. (ALLUVIUM)
Morafion1s 18:40 g 45| 097 [ 500f.-
- i 5 End of investigation hole at 5.00m.
X -
- 7 -
ax: o
- 9 2
- 10 - 10,00
| Small Dislubed Sample }  Standard Penetralion Test REMARKS
B pistonsample Y/ tosilu Vane Shear Test LOGGED WP, Yi 1. An inspection pit was excavated to a depth of 1.50
- P, . pth of 1.50m,
U76 Undisturbed Sample | Pemmeebily Test wrog 2, U1c0 gamplespwere sent to the analytical laboratory from 1.50m to
B U100 Undisturbed Sample A Pressuremeter Tost DATE 10/06/2014 1.95m, 3.00m to 3.45m and 4.50m to 4.95m.
7] Mazier Sampia I Temeviewer Survey ki
‘ { Patker Test
{8 76mm Vibrocore Sample T Impression Packer Test CHECKED A.B-Hallinshsad 7 ;
100mm Vibrocore Sample A Waler Sample -
Vibrocore Sub-sample & Standplpe DATE 10/06/2011
SPT Liner Sample & Piezometer Tip —

FGS Job No.: 09 0461 03 1BA




=R DRILLHOLE RECORD HOLE No. A-S01c1
E —— FUGRO
/NG SERVICES LTD CONTRAGCT No..  GE/2010/01 SHEET: 1 of A
PROJECT Agreement No. CE 53/2008 (CE), Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation
* Area A(Stage 2)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. GEf2010/01.18A
E 826337.81
MACHINE & No.: FDR-18 N 842917.64 DATE from:  31/05/2011 to  02/06/2011
FLUSHING MEDIUM:  Dry drilling ORIENTATION:  Vertical GROUND LEVEL + 5,68 mpPD
Water —_
@ & Level o IR R R Samples E %E»
gg|g £ S(mt cE @ x| o Tests T 5| & 2 le Description
TE| 8 S stay|EB © | O | 2|~ el o | p|8
e el end gm = @ ® - KWo. Type Deplh 588 0.0 - ©
01082011 PW o Soft to firm, reddish brown {5YR/4/3), sandy
L N ’ clayey SILT with some angular fine to coarse
[ 1l5: |88 - & gravel of strong tuff. (FILL)
- 3 14| 418 F 450 .
R y 16bis a L Soft to firm, yellowish red (5YR/5/6), sandy, very
- ‘/‘_/ N clayey SILT. (FILL)
2 R 5 195 C
- 20 -
N 3 N
— ap@ Bbls & 30 n
B 2?’ . o
01062044 18:00 7 245 n
0210602011 3.40m s L
- oa%o -
- 4 -
E 11 ascl1.18 [ 450
- &E’ 9 bls 8 ‘ u ppliap Soft, black (5R/2.5/1), silly CLAY with organic
- Darlv » _Tl;—, adour. (PFOND BEPOSIT)
Loafionn 18:00 e sos}_oes I soo[ 3t
- = - End of Investigation hole at 5.00m.
- 6 a
- 7 o
e -
- 9 =
i 10 - 1000
| SmabDistubed Sample | standard Pensiration Test REMARKS
B Fiston sample V' insitu Vane Shear Test LOGGED WP, Yi 1. An inspaction pit was excavated to a de
» P, : . pth of 1.50m.
U76 Undislurbed Sampls % ]l:?er;z?:ml gre;‘esl _\z{a_ 2, U100 spamplespwere sent to the analytical faboratory from 1.50m fo
:z; l:;i:sn::lr:ed Sample T Televlews: Suvey DATE 10/06/2014 1.95m, 3.00m to 3.45m and 4.50m to 4.95m.
1 Packer Test
A 76mm Vibocore Sample jx: Er:pression Packer Test CHECKED A.B—Ha!llnsheadzfsf i
100mm Vibrocore Sample A Waler Sample
Vibracore Sub-sampie 4 Standpipa DATE 10/05/2014
8PT Liner Sample & Piszometer Tip ——

FGS Job No,: 09 0481 03 18A
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FUGRO

GEOTECHNICAL
EEEERRANGE SERVICES LTD

DRILLHOLE RECORD

HOLE No. A-S03a1

CONTRACT No.:

GE/2010/01

SHEET: 1 of 1

PROJECT:

Agreement No. GE 53/2008 (CE}, Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation

Area A {Stage 2)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. GEf2010/01.18A
E 826586.77
MACHINE & No.; FDR-05 N 842814.89 DATE from:  31/05/2011 o 02/06/2011
FLUSHING MEDIUM:  Dry drilling ORIENTATION:  Vertical GROUND LEVEL + 5.94 mPD
Water =
w & |Levell o w | Samples E £
o B BRI R |8 5
HEHE AT SIREN A
© end . No. Type Deplh 5.84 0.00 -
HOIme01 | PW - Light yellowish brown (2.5Y/6/4), fine to coarse
N N SAND with occasional shell fragments. (FILL)
E viEs 88 E
1 2% | C
E f2bls g ig E
B 1.02m 2 -
; 1o jﬁa'tgg o5 -
o] Lo S I
N at N
= 08:00 N
- 3 &6 14 bls 8 . a0 -
M & C
- ! = -
4 g
- b3 amo| 144 - 4508
- Bbls 8 o Soft, dark greenish grey (10GY/4/1), silty CLAY.
- 1.85m 3 " (FILL)
| 1 18:00 ¢ 4es] 0.84 [ 500
- 5@ - End of Investigation hole at 5.00m.
- 6 -
F 7 3
X -
-9 -
L g - 1000
é Smali Disturbed Ssmple | Stendard Penetration Test REMARKS
Fiston sample V/ Ivsitu Vene Shear Test LOGGED W.P. Yiuﬂé 1. An Inspection pit was excavated to a dapth of 1.50m.
£ 075 Undisturbed Sample L Permeatiliy Test 2. U100 samples were sent to the analytica laboratory frem 1.50m to
U100 Undisturbed Sample R Pressuremeter Test DATE 1010612011 1.85m, 3.00m fo 3.45m and 4.50m to 4.95m.
Mazier Sample % ;el;:ziax;erfurvey e —
acker ies
6mm Vibracore Sample T impression Packer Test CHECKED A.B-Hollinshead 4%
100mm Vibrocore Sampls A Water Sampls .
Vibracore Sub-sample 4 Slandpips DATE 10/0812011
SPT Liner Sample ﬁ Pigzomeler Tip -

FGS Job No,; 00 0461 03 18A




DRILLHOLE RECORD

HOLE No. A-503b1

SR
B e == FUGRO

B LN E OTECHNICAL
EEmsaNE SERVICES LTD

CONTRACT No.:

GE/2010/01

SHEET: 1 of

PROJECT: e (Stage 2)

Agreement No. CE 53/2008 (CE)}, Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation

METHOD: Rotary Drilling

CO-ORDINATES:

E 826618.04

WORKS ORDER No. GE/2010/01.18A

MACHINE & No.: FDR-08 N 842774.39 DATE from:  25/05/2011 to  30/05/2011
FLUSHING MEDIUM:  Dry drilling ORIENTATION:  Vertical GROUND LEVEL + 5.59 mPD
Water =
@ @ Hevel| - Samgples @ £
8| oB| | o} 2| & S5l S Q -
cs| g Bl ) 0 Tesis a5 [ c @ Description
= 2|6 Shift (85 D D T} [ o
HEHE R
= end = - @ - No. Type Depth 5.59 0.00 -
2T0SR0T PW o Soft, yellowish red (5YR/5/6), sandy, very clayey
3 N SILT. {FILL)
[ 1 | 84 o
P 5 -
- Zlgr | n
- ﬁ 15 bls : l % 3
2 el
[ 3 . anol-258 7300
- ¢ 27 bls - Grey (7.5YR/61), fine fo coarse SAND.
E 2.05m _/_/ o (ALLUVILM)
I at (.
18:00 7 345 N
| sorszo11 1.93m 250 N
B ¢ C
- 0800 -
4 i
- - C
- b n
i 26 bls 8 . st o
- 3,58m 3 5
- t o
E 011 1§ou / g 4% 059 [° 500/
- i - End of Investigation hale at 5.00m.
6 5
-7 C
: a
-9 i
- 10 - 1000
[ Small Dlsturbed Sample | Standard Penelraticn Test REMARKS
Pislon sample V' In-situ Vane Shoar Tes! LOGGED WP Yiuty’ 1. An inspection pit was axcavated fo a depth of 1.50m.
U76 Undisturbed Sample 1 Permesabilty Test : 2. U100 samples were sent to the analytical [aboratory from
] Ul00Undsubed Samgle 2K Prossuremater Test DATE  40/bsiz0id 1.60-1.95m, 3.00-3.45m and 4.50-4.95m,
z Mazier Sampla é ;‘e!;:rlﬁerfurvey E—
| acker ies
b} 76mm Vikrocare Sample T Impression Packer Test CHECKED A.B-Hollinshoad/75
100mm Vibrocore Sample A Water Sample
? Vibrocore Sub-sample & Standpipe DATE 10/06/2011
SPT Liner Sample &  Piezomeler Tip I

FGS Job Mo, 09 0461 03 18A,




xERD DRILLHOLE RECORD HOLE No. A-S03c1
B meww - )GRO
' Ieeams LN (- O TECHNICAL
e SERVICES LTD

CONTRACT No.: GE/2010/01 SHEET: 1 of 1

Agreement No. CE §3/2008 (CE), Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation

PROJECT:
Area A (Stage 2)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. GE/2010/01.18A ‘
£ 826654.62
MACHINE & No.; FDR-18 N 842757.05 DATE from:  25/05/2011 to  30/05/2011
FLUSHING MEDIUM:  Dry drilling ORIENTATION:  Vertical GROUND LEVEL + 4,86 mPD
Water =
9 B |ltevel| of e | s Samples @ E
N 3 BPCH IECHN I =1 £ -
28 _g E S(mgt g8 x| x| Tests § % & g o Description
EE|88|satiS8l 22| 2 |2 i B BT
© end MNo. Type Depit 4.86 .00
[RIS015 ) HW - Soft to firm, yellowish brown {10YR/5/5), dappled
[~ C grey, slightly sandy, very clayey SILT. (FILL)
- 1Es 108 -
:_ 1 2 E + | pplses - 100
- = L Soit, black (5R/2.5/1), silty CLAY with organic
" N odotir. (POND DEPOSIT)
N 3 1,45 -
- /y 29hs : I 150 C
2 £ : w F
:_ 3 4 200|186 -
- PW y 44 bls s - Black (5R/2.5/1), stightly silly, fine fo coarse
- Zﬁa?m é C SAND with occasional subangtilar coarse gravel
; =1 7 245 N of moderately strong tuff, (POND DEPOSIT)
ams/2011 2.20m s C
- 0800 -
4 »
E 3.30m E
 ZamsRng Eg\é 18?})0 asol038 [
L0501 3.80m 395 12bls 8 ) - Very soft to soft, dark greenish grey (10GY/M4/1),
i o u silty CLAY. (ALLUVILM)
Manonss 2.20m 3 sssl 044 [ s00l 57!
- ] sa-:m S - End of investigation hote at 5.00m.
oG] i
-7 3
e -
. 9 i
C 10 - 00
é Small Disturbed Ssmple | Standard Penetration Test REMARKS
=l Plston sampls V' in-situ Vene Shear Test LOGGED WP Yiuty’ 1. An inspecticn pit was excavated to a depth of 1.50m.
76 Undisturbed Sample 1 Pamesbiity Test 2. U100 samples were sent o the analytical laboratery from
Bl W00 undistahed Sample X Pressurameler Test 1.50-1.86m, 3.00-3.45m and 4.50-4.95m.
. T Televiewer Survey DATE 1010612011
] er Sampla ——
- {  Packer Test
[ 78mm Vibrocore Sample T !mpression Packer Test CHECKED A.B-Hollinshead
100mm Vibrocore Sample A Waler Sample [ ——
? Vibrocare Sub-sampla 4 Standpipe DATE 10/06/2011
SPT Liner Sample & Pizzometer Tip —
FGS Job No.: 03 0451 03 18A




DRILLHOLE RECORD HOLE No. A-S20a1

m. SERVICES L1D CONTRACT No..  GE/2010/01 SHEET: 1 of 1

Agreement No. CE 53/2008 {CE), Planning and Engineering Study on Bevelopment of Lok Ma Chau Loop - Investigation

PROJECT:
Area A (Stage 2)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. GE/2010/01.18A
E 826320.98
MACHINE & No.: FDR-05 N 842023.64 DATE from: 28/06/2011 o 02/07/2011
FLUSHING MEDIUM:  Dry drillin ORIENTATION:  Vertical GROUND LEVEL + 5.26 mPD
ry 4]
Water —
@ §flevel] o o | e | a2 Samples § ii
2|22 mlee|z|a Tesls 28/ 5| Ble Description
= 3P| a Shift (85 o &) o @D g |2
S8 |88[«avZ8 210 2|2 I I ¥
end MNo.  Typa  Deplhl 526 0.00
OS] PW . 2 Light yellowish brown (2.5Y/6/4), fine {o coarse
[ N 4 SAND with some angutar and rounded fine to
[ 1lEs | 8g o medium gravel of moderately strong guartz and
i % ’ L E occasional shel fragments. (FILL)
- = - :
. 2|5 | u
N 3 s 3.76 - 1.50 - _
- Z o 40 bls 4 = Black (5R/2.5/1), slightly silty fine to coarse
X / C SAND with occasional shelt fragments. (Fil.L}
- 2 s # Ok
" 3 . 200|226 - a0
- & 4 bis L Light yellowish brown (2.5Y/8/4), fine to coarse
N C SAND with some anguiar and rounded fine to
SRS 7 545 C medium grave! of moderately sirong guartz and
o201t as0 N occasional shell fragments. (FILL)
4 -
E ! E
- ’ 395 21 bls 8 ' 4 -
ondionis s wsl 096  so00
- B - End of investigation hole at 5.00m.
. 6 i
- 7 s
: -
F 9 s
- 10 - 40,00
é Smafl Disturbad Sample | slandara Penetration Test REMARKS
Fiston sample Y in-situ Vane Shear Test LOGGED W.P. Yiud 1. An inspection pit was excavated to a depth of 1.60m.
U78 Undisturbed Sample % Ez?;sr:ﬁg;;e;‘esl WENRA 2. U100 samples were sent to the analytical laboratory from
. s;g;:;waﬁ::ed Sample T Tetoviowes Survey DATE 0410712011 1.50-1.e5m, 3.00-3.45m and 4.50-4.95m.
% E—
2| 76men Vibrocors Sarple :%: f;::;:srsTi::tFacker Test CHECKED AB-Hollinsheagf
@ 100mm Vibrocora Sampla A Waler Sample -
Vibrocora Sub-sample & Standplpe DATE CAIOTI2011
[ sPTuiner sample 4 Piezometer Tp e

FGS Job No.: 09 0461 03 1BA



RO DRILLHOLE RECORD HOLE No. A-520b1
R TR
CT No.: E/2010 ; of 1
e/ Naa SERVICES LTD CONTRA GE/2010/01 SHEET 1
PROJECT: Agreement No. CE 53/2008 (CE}, Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation
* Area A (Stage 2)
METHOBD: Rotary Prilling CO-ORDINATES: Weorks Order No.: GE/2010/01.18A
E 826304.01
MACHINE 8 No.: FDR-05 N 84206918 DATE from: 2810612011 to 02[07[201 4
FLUSHING MEBIUM:  Dry drilling ORIENTATION:  Vertical GROUND LEVEL + 4,90 mPD
Water =
2 B |Level] o e | w | Samples § ﬁ—
gele 2 ég‘t?’t BE #|lx|a Tests § % z E g Description
0 $3staru§‘3° oo |- eS| a o |8
aajes end i A I e s No. Type Depth| 4980 | 000 - 1°
[50/0672011] PV N Soft to firm, dark grey (6YR/4/1) and yellowish
B L brown (10YR/5/6}, sandy silty CLAY. {FILL)
E 1 E = 5] E
- § N
1 2[5 | % -
E 3 3.40 10
- &H 2bls 1 - Firm to stiff, red (10R/5/8}, moftled light grey,
X 5 sandy silty CLAY. (FILL}
L. 2 5 L
E_ 3 200]--1.80 - 300
N /I)ﬂ 9 bis € L Sofita firm, grey (7.5YR/B), slightly sandy, silty
B L CLAY with some ptant fragmenis. (ALLUVIUM}
0216772011 ! b [
- 4 o
o P o
N 4,50 r
N ala* 10 bis 8 E = -
oot . wos| 010 [ 5000 =5
i i B End of investigation hole at 5.00m.
F 5 d
-7 d
- 8 -
- 9 a
N 10 - 1080
I Small Disturbed Sample | Standard Penetration Test REMARKS
E Pisit 'k V In-siu Vana Shear Test ) . " .
7 UmoUnisuabedsane ], PemeaslityTest LOGOED WRVMRY | 3 105 Sampros wars sont 1 he scvimiiod Tporatory fom
B U100 Undisturbed Sample W Pressuremaler Test DATE 0410712011 1.50-1.95m, 3.00-3.45m and 4.50-4.95m.
P4 Mazler Sample % "I:':!cekv;f\.‘::;fuwey —_—
4 78mm Vibrocore Sample T impression Packer Test CHEGKED A.B-Hollinshea
180mm Vibrocere Sample A Waler Sample
Vibrocore Sub-sampie &  Slandpipe DATE 040712011
ﬂ SPT Liner Sample ﬁ Piezometer Tip ——

FGS Job No.: 09 0461 03 18A




] T4
————— FUGRO

|

= N - EOTECHNICAL
B/ SERVICES LTD

DRILLHOLE RECORD

HOLE Ne. A-820¢1

CONTRACT No.:

GE/2010/01

SHEET: 1 of 1

Area A (Stage 2)

PROJECT: Agreement No, CE 53/2008 (CE), Pianning and Engineering Study on Development of Lok Ma Chau Loop - Investigation

METHOD: Rotary Drilling

MACHINE & No.: FDR-05

CO-ORDINATES:

E '826369.97
N 842063.97

Works Order No.: GEf2010/01.18A

DATE from: 280672011 to  0Q2/07/2011

FLUSHING MEDIUM:  Dry drilling ORIENTATION:  Vertical GROUND LEVEL + 483 mPD
Water, =
» b |tevel| oI o | e Samples g E
w 3 o B & & -
pelodim) oS a Tests 28 B |2 |, Dascription
s gn|Shtigs 1| o c8% & %%
= @ | start/ i@ " @
a
i end s - « = v No. Type Depth| 463 .08 - o
SO0S20iT | PW - Soft {o firm, light yellowish brown (2.5Y/6/4),
» r slightly sandy, silly CLAY. (ALLUVIUM)
B 1= | 8 C
[ é N
1 2 |5 | o5 r
- = -
N a 1e5]_8.43 150 —r—
- ?T 10bis 4 15 B gy Soft, dark grey (5YR/4/1), slity CLAY with some
X o iy plant fragments. (ALLUVEURM)
-2 : w F [
- o iy
- S E NP
. - o AI;--
- S
- 3 - — 1
N y 12l 6 . o0 n il
- - i—1
N r e
E 7 345 - 1T_].
| 020772011 380 L =1 - o ~ 1
: : —i—1
4 F
- - .
- - pllnl
N 12 ol G128 [ 4501 — 1
: ?r 12bis G . C ey Soft, grey (7.5YRIBM), silty CLAY. {ALLUVIUM)
- o 1 —1
[ nzifBoniy o aost 037 500017
- ‘ - End of investigation hole at 5.00m.
. 6 -
- 7 -
[ 8 -
9 i
- 10 [ 10.00
{ Small Dislubed Sampie | standard Penetration Test REMARKS
s | Ty | 00680 weonay | 4 o0 pesioopitues st oa deper 5o,
B U100 Undisturbed Sample A Pressurameler Test DATE odaTizot " 4.50-1,65m, 3.00-3.45m and 4.50-4.95m.
z Mazler Sample 1 Televiewer Survey
4 1 Packer Test
(8 76mm Vibrocore Sample T impression Packer Tes! CHECKED A,B-Hollinshead 4/
100mm Vibrocore Sample A Water Sample
Vibfocore Sub-sample & Standpipe DATE ouo7i2011
SPT tiner Sample & Piszomeler Tip —————

FGES Job No.: 02 0461 03 18A




sy e £y GRO

DRILLHOLE RECORD HOLE No. A-S24a1

5PT Liner Sample

Plezometer Tip

BN EOTECHNICAL
LT CONTRACT No.: GE/2010/01 SHEET: 1 of 1
. Agreement No. CE 53/2008 (CE), Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation
PROJECT:
Area A (Stage 2)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. GE/2010/01.18A
E 825798.27
MACHINE & No.: FDR-18 N 841908.52 DATE from: 10/06/2011 to  14/06/2011
FLUSHING MEDIUM:  Dry drilling ORIENTATION:  Vertical GROUND LEVEL + 3.9 mPD
Water =
@ ﬁ Level 1 IV (R S Samples § _ 5
g |2 mleleio Tests 3% 3| B |l Description
£ o|F Shift |8 5 o w| @ e | B
s 8|85 w23 | S| S | B3l S| g8
oo ©v end o e @ = i Ne. Type Depth 3.81 0.00 ~
Vet PW - Grey (7.5YR/6/1) and red (10R/5/8), angutar
N . L coarse GRAVEL and COBBLES of strong tuff
- I C and brick fragments. {FILL}
L1 0.50m 2 |25 | 0@ -
= at L
Bt oiom 2 1% g
E naa::)u 77 41bls 4 R E
-2 s R oW L
E_ 3 200|091 - a00
" 2E g8 bls 8 - Light yellowish brown (2.5Y/6/4), fine to coarse
- 0-‘;?"‘ C SAND. (FILL)
[amerni : 7 345 o e
1141062011 0.70m 350 r .:
» at C AR
- 08:00 C R
-4 C s
- ) asol-0.59 T s
- /7‘/95 28bls 2 - e Grey (7.5YR/B/), stightly sitty, fine to medium
- D.Batirn L RN SAND. (ALLUVIUM)
CuarBont 18:00 N sasl 108 [ 600 Ll
- : - End of investigation hote at 5.00m.
-6 a4
- 7 a3
x -
- 9 o
o 10 - 4000
l Small Disturbed Sample | standard Penelration Test REMARKS
B Piston sample M In-siu Vana Shoar Test LOGGED W.P, Yiuy 1. An Inspection pit was excavated to a depth of 1,30m.
¥: U76 Undisturbed Sample L Permenbiiy Test e 2. U100 Eamples were sent to the analwicgl laboratory from
B 4100 Undisturbed Sampls X Pressuremetor Test DATE 17i062011 1.50-1.95m, 3.00-3.45m and 4.50-4.95m,
7l {  Telaviewer Survey
[l Mazier Sample §  Packer Test
] 7amm Vibrocore Sample T mpression Packer Test CHECKED A.B-HollinsheagsZ
100mm Vibrocors Sample A Water Sample
% Vibrocore Sub-sample 4 Slandpipe
i &

DATE 18/06/2011

FGS Job Ne.: 09 0481 03 1BA
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DRILLHOLE RECORD HOLE No. A-524b1
FUGRO
GEOTECHNICAL , _
SERVICES LTD CONTRACT No..  GE/2010/01 SHEET: 1 of

Agreement No. GE 53/2008 {CE), Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation

P :
ROJECT Area A (Stage 2)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. GE/2010/01.18A
E 825850.74
MACHINE & No.: FDR-18 N 841923.09 DATE from: 150612011 o 20/06/2011
FLUSHING MEDIUM:  Dry drilling ORIENTATION:  Vettical GROUND LEVEL + 3.62 mPD
Water =
® g jlevell o e | | Samples E £
1 N I of & -
pe |22 mi delelo Tests 2% 2| B |a Dascription
S5|5a|snr|sbl 1T g eS| 8| & |3
5&818 Sistat (28 ~ | i Zlo
end No. Type Depth 362 .00
[1aneroit] - P - Soft, yellowish brown {10YR/5/8), sandy, very
B N clayey SILT. (FILL)
u 1 |E= B8 N
:_ 1 2 §, P22 - 100
- = - Soft, greyish brown (10YR/5/2), sandy clayey
L N SILT with some shell fragments. {FILL)
- 1,50
- /}w 6 bls - i Soft, dark grey (5YR/4/1), sitty CLAY,
» L Iyl {ALLUVIUM)
B o e
- e
- 5 Ay
A - — 1
- S bl
- £.00m L el
g 1aibo o
B 0.10m ?Qﬁ 8 bls § 2w N Sl
- t N Iy
n 0500 r EREy
- T v - Iy
3 N e
: W Sl
4 o e !
i o R
- b vl 088 I 450/ 1]
- :/:{95 71ls 8 - Soft, dark grey {§YR/4/1), sandy silly CLAY.
N » (ALLUVIUM)
Conionts ¢ 485! -1.38 [
- 50 - End of investigation hole at 5.00m.
- 6 -
-7 a2
: "
- 9 -
- 10 - 10.00
[ Smak Disturbed Sampla 1 Standard Panetration Tast REMARKS
g Piston sample \/  in-situ Vane Shear Tesl GED ; ;
#  u78 Undisturbed Sample 1 Permoablity Test HOGAED Y Y. . . ; ﬁq tl)gsgg:f;)oigsp&ggsszﬁﬁg ?ﬁ\idatr?alaw?gg?acbfo:é?gr;n from
Bl UtooUndistured Sampls 5 Fressuremaler Test " 1.50-1.95m, 3.00-2.45m and 4.50-4.95m
i’? Marier Samole T Televiswer Survey DATE 23/08/2011 ' ’ L - N : .
: P I Packer Test
Yy 78mm Vibrocore Sample T impression Packer Tast CHECKED A.B-Hollinshead#]
100/mm Vibrocore Sample A Woaler Sample
? \ibrocore Sub-sample &  Slandpipe DATE 230612011
ﬂ SPT Liner Sample ﬁ Plezomaler Tip -

FGS Job No.: 09 0461 03 18A
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GRERD
ijjmmmne s ) GRO
GEOTECHNICAL

DRILLHOLE RECORD HOLE No, A-S24c1

i SERVICES LTD CONTRACT No.: GE/2010/01 SHEET: 1 of 1
PROJECT: Agreement No, CE 53/2008 (CE), Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation
" Area A (Stage 2)

METHOD: Rotary Drilling

MACHINE & No.: FDR-05

CO-ORDINATES:

E 825840.65
N 841856.¢1

WORKS ORDER No. GE/2010/01.18A

DATE from:  10/06/2011 to  14/06/2011

FLUSHING MEDIUM:  Dry drilling ORIENTATION:  Vertical GROUND LEVEL + 4.44 mPD
Water| =
® | Levell o Samples 10:: E
2l gw| miF #|F R S| 1 o .
e g tlEl e |t O Tests a2 & E | e Description
Eo|FE|sm{sSs ol & 2%
EOR S stay EE ol oL ra| 0 =
Qo jow end R B Bl No. Type Depthi 444 [ 0.00 - e
-1082011) - PW - Soft to firm, reddish brown (5YR/4/3), sandy
N L clayey SILT with some angular fine to coarse
- N T C gravel of moderately sirong tuff. (FILL)
B & "
- I -
L 1 2 é x [&:) -
i 0.75m -
r at N
SUOAZ01 18:00 1.50
131062011 0.70m ,7/99 21 bls » Soft, black (5R/2.5/1), mottled red, sandy slity
[ 0;‘.})0 N CLAY with occasional angutar fine fo coarse
- 2 ' C gravet of strong tuff and shell fragments. (Fil.1.)
-3 -
N 21 bis 8 e o
- 0.60m -
: | :
ARG £:00 7 348 N
(14082051 .65m g0 -
- at -
- 08:00 -
T4 -
o W C
I b ysob 0.06 [ 450
= Z o 32bls 8 = L Very soft to soft, dark grey (5YR/4/1), siity CLAY,
i o S (ALLUVIUM)
B 4 o 4ss! 086 [ Bool 71
- R - End of investigation hole at 5.00m.
- 6 .
F7 C
8 -
r_ 9 =
BN [ 1000
| Smail Disturbed Sample | standard Pansiration Tesl REMARKS
Fislon szmpla st Vans Shear Test LOGGED W.P. Yiub 1. An Inspection pit was excavated to a depth of 1.50m.
U75 Undislurbed Sample 1 Pemeablity Test 2. U100 samples were sent to the analylical laboratory from
B 11400 Undislurbad Sample M Prassuremeter Tesl 1.50-1.85m, 3.00-3.45m and 4.50-4.95m.
I 1 Teloviewar Survey DATE 17/06/2011
4 azies Sample ——
i N Samsle I Packer Test
Fq  78mm Vibrocore Samp T Impression Packer Test CHECKED A.B-Hollnsheagsd
100mm Vibracore Sample A Water Sample T
? Vibrocore Sub-sample 4 standpipe DATE 18I0B/2014
I =PTLiner sSampte 4 Piezameter Tip e

FGS Job No.: 09 0481 03 18A
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GEOTECHNICAL
EmEENEE SERVICES LTD

DRILLHOLE RECORD

HOLE Ne. A-5G10a1

CONTRACT No.:

GE/2010/014

SHEET: 1 of

PROJECT: e Stage 2)

Agreement No. CE 53/2008 (CE), Planning and Engineering Study on Development of L.ok Ma Chau Loop - Investigation

METHOD:

Rotary Drilling

CO-ORDINATES:
E 826036.8%

WORKS ORDER No. GE/2010/01.18A

MACHINE & No.. FDR-05 N 841842.57 DATE from:  21/06/2011 to  23/06/2011
FLUSHING MEDIUM:  Dry drilling ORIENTATION:  Vertical GROUND LEVEL + 3.75 mPD
\Water =
@ Bilevel| o P S Samples % %
2 8 242 m |, £ E} b A Tests 88 8| 2 | Description
= @ |7 5 | Shift (@ D wn| 9 ¢ |8
E0|RE|etay|EEl O | Q| C |- e 4| a g g
i e end gm - @ ® - Neo. Type Depln 3.75 6,00 -
(2170672011 PW L Soft to firm, red {10R/5/8), sandy clayey SILT.
i o (FILL)
N 1= 104 -
B § I
1 25 | emlams [ : :
- = - Soft to firm, light greyish brown {2,5Y/6/2),
B { slightly sandy, very clayey SILT, (ALLUVIUM)
N a}‘r 30bls L Soft, dark grey (5YR/4/1), silty CLAY.
B N {ALLUVIUM)
{1mdn1g 4 r
| 22/06/2041 L
-3 100|-0.75 -
- &\’ 10bls § L Soft, dark grey (5YR/4/1), sandy silty CLAY.
o i (ALLUVIUM)
: 7 i -
- 4 d
R 28 -
- 396 13 bls 8 N
- 011 / g -1.25 -
N - End of investigation hole at 5.00m.
n: o
- 7 3
e -
- 9 -
- 10 . 1000

Srmall Disturbed Sampla
Pistan sample

U785 Undisturbad Sampla
1100 Undislurbed Sample
Mazier Sample

76mm Vibrocors Sample
100mm Vibrecore Sample
Vibrocore Sub-sample
SPT Liner Sample

a0 b e R —

e A EINN = NV IH by

Siendard Penelralion Test
In-sHu Vane Shaar Test
Permaability Test
Pressuramater Test
Televiewer Survay

Packer Test

impression Packer Tesl
Water Sample

Standplpe

Piezometer Tip

LOGGED  W.P, Yilkg

BATE 2310612011
CHECKED A.B-Hollinsheag¢

DATE 23/0612011

REMARKS
1. An inspection pit was excavated to a depth of 1.50m,

2, U100 samples were sent to the analytical laboratory from

1.60-1.95m, 3.00-3.45m and 4.50-4,95m,

FGS Job No.: 08 0461 03 18A
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__ GEOTECHNICAL
a8 SERVICES LTD

DRILLHOLE RECORD

HOLE No. A-SG10b1

CONTRACT No.:

GE/2010/01

SHEET: 1 of 1

Agreement No. CE 53/2008 {CE), Planning and Engineering Study on Development of Lok Ma Chau Loop - investigation

ECT:
PROJECT: 5 rea A (Stage 2)
METHOD; Rotary Drilling CO-ORDINATES: WORKS ORDER No. GE/2010/01.18A
E 825047.77
FLUSHING MEDIUM:  Dry drilling ORIENTATION:  Vertical GROUND LEVEL + 3.46 mPD
Water _
ol 8l || e Samples | R E
o221 0|2 a Tests 3T R | 2 e Description
= 2|5 5| Shit{z3 28 g & 1%
Z o 8 % stari/ g 2 o (5] g — [~ a] g g
aa = end ® = @ - No. Typs Depth 3.48 0.00 -
2 10eiTT | P - l_'i 1_| Firm, light brown (7.5YR/B/3), s!lght[y sandy,
B B 1__ { - very clayey SILT. (ALLUVIUM)
X vl=s | s C el
- 5 o L i
i 5 C T-I I.-I
- 1. 25+ |ogl 246 [ 1001777
- = . L'I l_| Firm, grey (7.5YR/6/1), dappled yeilowish brown,
[ - |__ { M slightly sandy, very clayey SILT. (ALLUVIUM)
X aw 1215 e L !—lj—l
[ / - =
- 185 - ! -"‘I 1]
22406201 200 - n l _'l
: -l
B C Ry
- St
- £ |ia
_ 3 apa|-048 [ aolr L 7l
N /}C\ﬂ' {2 bls s L ey Soft, dark grey (5YR/4/1), silly CLAY.
N r (ALLUVIUM)
B 7 245 [
- 450 -
- 4 2
E 1) 5ol L.04 -
- &” 13 bls @ - Soft, dark grey {5YR/4/1), sandy silty CLAY.
. 7 N ek (ALLUVIUM)
Coafionn P 1o} 564 [ 5001 77 T
- g - End of investigation hole at 5.00m.
- 6 a
- 7 d
- 8 d
F 9 o
N 10 - 10,00
| Small Disturbed Sample |  standard Penetraion Test REMARKS
B Fistonsample V In-situ Vane Shear Tas! LOGGED W.P. Yit 1, An inspaction pit was excavated 10 a depth of 1.50m.
¥ U7 Undisturbed Sampis 1 Permaability Test S 2. U100 gamplespwere sent to the analyttcgi laboratory from
B uiooumisumed sompre X Pressuremeter Tos| DATE  23/06:2014 1.50-1.95m, 3,00-3.45m and 4.50-4.95m.
a Mazier Sampla i Televiewer Survey
] Packer Test
%) 76mm Vibrocare Sample T tmpression Packer Test CHECKED A.B-Hollinsheads]
100mim Vibrocare Sampla A Vatar Sample
Vibrocore Sub-sample ﬁ Standpipe DATE 23106/20%1
SPT Liner Bampie & Piezometer Tip e

FGS Job No.; 09 0461 03 48A
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m GEOTECHNICAL
a8 SERVICES LTD

DRILLHOLE RECORD

HOLE No. A-3G10c1

CONTRACT No.:

GE/2010/01

SHEET: 1 of 1

Agreement No. CE 53/2008 (CE), Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation

PROJECT: Area A (Stage 2)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. GE/2010/01.18A
E 826088.48 i
MACHINE & No.: FDR-05 N 841837.26 DATE from:  15/06/2011 to  18/06/2011
FLUSHING MEDIUM:  Dry dritling QRIENTATION:  Vertical GROUND LEVEL + 3.64 mPD
Water —_
@ | Level| Samples 3 3
@ g B e lw|l R S5 = g
op (P r:l m | Hel|laow]o Tests 52| & c o Description
E 5|55 snt|sE &l 2| 8 |-
L8 5| atart/ g‘ﬁ 0lo) o) ® e g g
SR il 2 I I I No. Type Deptn 384 | 000 | ~
Rees0t1 | PW N '_1 1__| Soft to firm, light brown {7.5YR/6/3), slightly
r - L] sandy, very clayey SILT, (ALLUVIUM)
. ilEe fas S
R 5 I E‘" i T
- g E
:_ 1 3 ‘%’ ?33 E —:l —‘]
C A -1+
X S nE g
- 145t 244 1584 0]
- ?ﬂ t1bls s - paalllg: ~ Soft, dark grey (5YR/4/1), silty CLAY.
5 r e {ALLUVIUM)
-2 15 N Sy iy
N 70 N — | —
- - — | — ]
ph bl
C - Yy
C - ypdiay
i 3 L.
N o |-t — 3
- N Sy
L 4 - pliapaki
— 128ls 8 . C iyl
: | S e
1500 7 315 N il
 D0/072011 0.10m e C poiypd
1 at r 11—
o 4 48:00 o _—I—__l__—l
N n Ry
- - i
- P - ___l_T_'
- i) s0l-0.88 [ 45011
X ?B" gtls 8 B gl Soft, dark grey (5YR/4/1), sandy, silty CLAY,
C o Sappiiag {ALLUVIUM)
lseBonti a aos| -138 [T 500 50!
- e C End of investigation hole at 5.00m.
6 :
-7 -
- 8 -
-9 -
- 10 F 1000
| Smal Distubsd Sample | Standard Penetration Test REMARKS
B piston sample V iresilu Vane Shear Tesl LOGGED W.P. Yiug 1. An inspection pit was excavated to a depth of 1.50m.
B u7s Undistubed Sample 1 Permeabifity Test e 2. U100 samples were sent to the analytical laboratory from
B U100 Undisturbsd Sampla W Pressuremeter Test GATE 2310612011 1.50-1.85m, 3.00-3.45m and 4.50-4.95m.
i 1 Telsvlewer Survay
Mazler Sample ¥ Packer Tast
% 78mm Vibracore Ssmpls T Impression Packer Test CHECKED A.B-Hollinsheads
100men Vikrocora Sampla A Waler Sample -
Vibrocore Sub-sample 4 Siandpipe DATE 23/08/2014
8PT Linar Sampla & Plezometer Tip s

FGS Job No.; 08 0461 03 18A




Appendix C
Laboratory Testing Results



Agreement No. CE 53/2008 (CE)
Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation
Land Contamination Assessment for Area A

Soil Samples: Stage 2 S| Works (45 soil samples)

Ove Arup & Partners Hong Kong Limited

Drillhole No.
Risk-Based Remediation Goals (RBRGs) for Soil A-S01a1 A-S01b1 A-S01c1
. Sampling Date and Depth (m
Chemical Reporting | Urban Residential Rural e et )
Limit Residential Industrial Public Park 04-Jun-11 07-Jun-11 07-Jun-11 04-Jun-11 07-Jun-11 07-Jun-11 01-Jun-11 01-Jun-11 02-Jun-11
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95
Metals
Arsenic 1.0 22.1 21.8 196 73.5 5 14 2 11 8 4 6 8 16
Mositure Content
Moisture Content (%) 0.1% Not Applicable 15.2 171 14.6 18.9 18.1 16.7 14.6 19 31.8
Drillhole No.
Risk-Based Remediation Goals (RBRGs) for Soil A-S03a1 A-S03b1 A-S03c1
Chemical . : : Sampling Date and Depth (m)
Reporting | Urban Residential Rural
Limit Residential Industrial Public Park 01-Jun-11 02-Jun-11 02-Jun-11 27-May-11 27-May-11 30-May-11 27-May-11 27-May-11 30-May-11
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95
Metals
Arsenic 1.0 22.1 21.8 196 73.5 4 1 23 8 2 3 24 2 18
Mositure Content
Moisture Content (%) 0.1% Not Applicable 17.8 14.5 36.8 25.0 14.0 12.0 45.4 9.5 40.6
Drillhole No.
Risk-Based Remediation Goals (RBRGs) for Soil A-S20a1 A-S20b1 A-S20c1
. Sampling Date and Depth (m
Chemical Reporting | Urban Residential Rural . )
Limit Residential Industrial Public Park 30-Jun-11 01-Jul-11 02-Jul-11 30-Jun-11 01-Jul-11 02-Jul-11 30-Jun-11 01-Jul-11 02-Jul-11
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95
Metals
Arsenic 1.0 22.1 21.8 196 73.5 4.0 3.0 3 7 17 16.0 21 12 13.0
Mositure Content
Moisture Content (%) 0.1% Not Applicable 17.7 14.4 18.6 19.6 27.2 28.6 36.9 30.1 40.9
Drillhole No.
Risk-Based Remediation Goals (RBRGs) for Soil A-S24a1 A-S24b1 A-S24c1
Chemical . : : Sampling Date and Depth (m)
Reporting | Urban Residential Rural
Limit Residential Industrial Public Park 13-Jun-11 13-Jun-11 14-Jun-11 18-Jun-11 20-Jun-11 20-Jun-11 13-Jun-11 13-Jun-11 14-Jun-11
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95
Metals
Arsenic 1.0 22.1 21.8 196 73.5 16 4 18 15 15 11 6 6 8
Mositure Content
Moisture Content (%) 0.1% Not Applicable 27.0 14.7 33.9 41.7 44.5 36.0 11.8 17.2 214
Drillhole No.
Risk-Based Remediation Goals (RBRGs) for Soil A-SG10a1 A-SG10b1 A-SG10c1
. Sampling Date and Depth (m
Chemical Reporting | Urban Residential Rural . )
Limit Residential Industrial Public Park 21-Jun-11 22-Jun-11 22-Jun-11 21-Jun-11 22-Jun-11 22-Jun-11 18-Jun-11 18-Jun-11 20-Jun-11
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95 1.50 - 1.95 3.00 - 3.45 4.50 - 4.95
Metals
Arsenic 1.0 22.1 21.8 196 73.5 18 9 14 12 17 13 15 16 17
Mositure Content
Moisture Content (%) 0.1% Not Applicable 38.2 34.2 38.9 31.6 37.9 36.7 39.0 30.0 35.6

Note:

Red indicates depth of soil with Arsenic contamination detected in Stage 1 Sl

indicates Result exceed the RBRG of "Rural Residential"




Appendix D
Laboratory Testing Reports



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client : CIVIL ENGINEERING AND DEVELOPMENT Laboratory : ALS Technichem HK Pty Ltd Page :10f3
DEPARTMENT
Contact : MR SAMMY C Y WONG Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1112124
Address : GEOTECHNICAL PROJECTS DIVISION, Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing
GEOTECHNICAL ENGINEERING OFFICE, Yip Street,
23/F., KWUN TONG VIEW, Kwai Chung, N.T., Hong Kong
410 KWUN TONG ROAD, KOWLOON, HONG
KONG
E-mail : chiyuenwong@cedd.gov.hk E-mail : Godfrey.Chan@alsenviro.com
Telephone : +852 2158 5611 Telephone : +852 2610 1044
Facsimile : +852 2693 2918 Facsimile : +852 2610 2021
Project : PLANNING AND ENGINEERING STUDY ON Quote number f— Date Samples Received : 27-MAY-2011
DEVELOPMENT OF LOK MA CHAU LOORP -
INVESTIGATION
Order number : GE/2009/16.15 Issue Date : 03-JUN-2011
C-0O-C number - HO16751 No. of samples received |
Site : LMC LOOP AREA A No. of samples analysed |

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:
31-MAY-2011
Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1112124

Sample(s) were received in a chilled condition.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.

Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written This document has been electronically signed by those names that appear on this report and are the authorised
approval from the testing laboratory. signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories Position Authorised results for

Fung Lim Chee, Richard General Manager Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112124 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S03C1
1.50M-1.95M

Client sampling date / time

27-MAY-2011 10:30

Compound CAS Number ~ LOR Unit HK1112124-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 45.4
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 24

A Campbell Brothers Limited Company



: 30f3

Page Number
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112124 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1811262)
HK1112112-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 11.6 11.7 1.4
EG: Metals and Major Cations (QC Lot: 1813135)
HK1112112-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 22 18 17.2
HK1112183-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 18 18 0.0

Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Matrix: SOIL Method Blank (MB) Report

Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Spike Recovery (%) Recovery Limits (%) RPD (%)

Spike
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1813135)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 92.8 85 115
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs @ Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1813135)
HK1112112-001 Anonymous EG020: Arsenic 7440-38-2 5 mg/kg # Not - 75 125 - -——-
Determined

A Campbell Brothers Limited Company




ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client : CIVIL ENGINEERING AND DEVELOPMENT Laboratory : ALS Technichem HK Pty Ltd Page :10f3
DEPARTMENT
Contact : MR SAMMY C Y WONG Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1112139
Address : GEOTECHNICAL PROJECTS DIVISION, Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing
GEOTECHNICAL ENGINEERING OFFICE, Yip Street,
23/F., KWUN TONG VIEW, Kwai Chung, N.T., Hong Kong
410 KWUN TONG ROAD, KOWLOON, HONG
KONG
E-mail : chiyuenwong@cedd.gov.hk E-mail : Godfrey.Chan@alsenviro.com
Telephone : +852 2158 5611 Telephone : +852 2610 1044
Facsimile : +852 2693 2918 Facsimile : +852 2610 2021
Project : PLANNING AND ENGINEERING STUDY ON Quote number f— Date Samples Received : 27-MAY-2011
DEVELOPMENT OF LOK MA CHAU LOORP -
INVESTIGATION
Order number : GE/2009/16.15 Issue Date : 03-JUN-2011
C-0O-C number - HO16752 No. of samples received |
Site : LMC LOOP AREA A No. of samples analysed |

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:
02-JUN-2011
Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1112139

Sample(s) were received in a chilled condition.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.

Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written This document has been electronically signed by those names that appear on this report and are the authorised
approval from the testing laboratory. signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories Position Authorised results for

Fung Lim Chee, Richard General Manager Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112139 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S03B1
1.50M-1.95M

Client sampling date / time

27-MAY-2011 10:40

Compound CAS Number ~ LOR Unit HK1112139-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 25.0
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 8

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112139 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1813132)
HK1112062-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 7.3 7.2 1.6
HK1112063-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 9.2 9.0 1.8
EG: Metals and Major Cations (QC Lot: 1813135)
HK1112112-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 22 18 17.2
HK1112183-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 18 18 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1813135)
EG020: Arsenic 7440-38-2 1 mg/kg 5 mg/kg 92.8 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (USD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1813135)
HK1112112-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg # Not 75 125

Determined

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client : CIVIL ENGINEERING AND DEVELOPMENT Laboratory : ALS Technichem HK Pty Ltd Page :10f3
DEPARTMENT
Contact : MR SAMMY C Y WONG Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1112141
Address : GEOTECHNICAL PROJECTS DIVISION, Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing
GEOTECHNICAL ENGINEERING OFFICE, Yip Street,
23/F., KWUN TONG VIEW, Kwai Chung, N.T., Hong Kong
410 KWUN TONG ROAD, KOWLOON, HONG
KONG
E-mail : chiyuenwong@cedd.gov.hk E-mail : Godfrey.Chan@alsenviro.com
Telephone : +852 2158 5611 Telephone : +852 2610 1044
Facsimile : +852 2693 2918 Facsimile : +852 2610 2021
Project : PLANNING AND ENGINEERING STUDY ON Quote number f— Date Samples Received : 27-MAY-2011
DEVELOPMENT OF LOK MA CHAU LOORP -
INVESTIGATION
Order number : GE/2009/16.15 Issue Date : 03-JUN-2011
C-0O-C number : HO16754 No. of samples received |
Site : LMC LOOP AREA A No. of samples analysed |

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:
02-JUN-2011
Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1112141

Sample(s) were received in a chilled condition.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.

Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written This document has been electronically signed by those names that appear on this report and are the authorised
approval from the testing laboratory. signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories Position Authorised results for

Fung Lim Chee, Richard General Manager Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112141 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S03C1
3.00M-3.45M

Client sampling date / time

27-MAY-2011 16:15

Compound CAS Number ~ LOR Unit HK1112141-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ j— 0.1 % 9.5
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 2

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112141 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1813132)
HK1112062-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 7.3 7.2 1.6
HK1112063-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 9.2 9.0 1.8
EG: Metals and Major Cations (QC Lot: 1813135)
HK1112112-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 22 18 17.2
HK1112183-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 18 18 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1813135)
EG020: Arsenic 7440-38-2 1 mg/kg 5 mg/kg 92.8 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (USD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1813135)
HK1112112-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg # Not 75 125

Determined

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client : CIVIL ENGINEERING AND DEVELOPMENT Laboratory : ALS Technichem HK Pty Ltd Page :10f6
DEPARTMENT
Contact : MS LOUISA CHEUNG Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1112142
Address : Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing
Yip Street,
Kwai Chung, N.T., Hong Kong
E-mail : louisa.cheung@arup.com E-mail : Godfrey.Chan@alsenviro.com
Telephone P Telephone : +852 2610 1044
Facsimile - Facsimile : +852 2610 2021
Project : PLANNING AND ENGINEERING STUDY ON Quote number D mm— Date Samples Received : 27-MAY-2011
DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION
Order number : GE/2009/16.15 Issue Date : 04-JUN-2011
C-0O-C number - HO16753 No. of samples received -4
Site - LMC LOOP AREA A No. of samples analysed -4
This report may not be reproduced except with prior written This document has been electronically signed by those names that appear on this report and are the authorised
approval from the testing laboratory. signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.
Signatories Position Authorised results for
Fung Lim Chee, Richard General Manager Inorganics

ALS Laboratory Group
Trading Name: ALS Technichem (HK) Pty Ltd

11/F., Chung Shun Knitting Centre, 1-3 Wing Yip Street, Kwai Chung, N.T., Hong Kong
Tel: +852 2610 1044 Fax: +852 2610 2021 www.alsenviro.com

A Campbell Brothers Limited Company

e E—EE————— ——



Page Number : 20f6
Client - CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112142 ALS

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:
02-JUN-2011
Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1112142

Sample(s) were received in a chilled condition.

Water sample(s) analysed and reported on an as received basis.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.

Water sample(s) were filtered prior to dissolved metal analysis.

Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

A Campbell Brothers Limited Company



Page Number : 30of6

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112142 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S03B1 A-S03B1
3.00M-3.45M 3.00M-3.45M
DUPLICATE
Client sampling date / time 27-MAY-2011 16:00 27-MAY-2011 16:00
Compound CAS Number LOR Unit HK1112142-001 HK1112142-002
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 14.0 14.8
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 2 2

A Campbell Brothers Limited Company



Page Number : 40f6

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112142 ALS
Sub-Matrix: WATER Client sample ID A-S03B1 A-S03B1
EQUIPMENT BLANK FIELD BLANK

Client sampling date / time

27-MAY-2011 16:00

27-MAY-2011 16:00

Compound CAS Number LOR Unit HK1112142-003 HK1112142-004
EG: Metals and Major Cations - Filtered
EG020: Arsenic 7440-38-2 10 ug/L <10 <10

A Campbell Brothers Limited Company



Page Number : 50f6

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112142 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1813132)
HK1112062-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 7.3 7.2 1.6
HK1112063-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 9.2 9.0 1.8
EG: Metals and Major Cations (QC Lot: 1813135)
HK1112112-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 22 18 17.2
HK1112183-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 18 18 0.0
Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EG: Metals and Major Cations - Filtered (QC Lot: 1813442)
7440-38-2 10 ug/L <10 <10 0.0

A-S03B1 FIELD BLANK EG020: Arsenic

HK1112142-004

Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Matrix: SOIL Method Blank (MB) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1813135)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 92.8 -—-- 85 115 - —
Matrix: WATER Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations - Filtered (QC Lot: 1813442)
EGO020: Arsenic 7440-38-2 10 Mg/l <10 100 pg/L 89.5 85 115
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs @ Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1813135)
HK1112112-001 Anonymous EG020: Arsenic 7440-38-2 5 mg/kg # Not -— 75 125 — —
Determined
Matrix: WATER Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs A Concentration mMs mMsD Low High Value Control
ID Number Limit
EG: Metals and Major Cations - Filtered (QC Lot: 1813442)
7440-38-2 100 pg/L 88.4 75 125

A-S03B1 EQUIPMENT BLANK EG020: Arsenic

HK1112142-003

A Campbell Brothers Limited Company




Page Number : 60f6
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112142 ALS

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client : CIVIL ENGINEERING AND DEVELOPMENT Laboratory : ALS Technichem HK Pty Ltd Page :10f3
DEPARTMENT
Contact : MR SAMMY C Y WONG Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1112183
Address : GEOTECHNICAL PROJECTS DIVISION, Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing
GEOTECHNICAL ENGINEERING OFFICE, Yip Street,
23/F., KWUN TONG VIEW, Kwai Chung, N.T., Hong Kong
410 KWUN TONG ROAD, KOWLOON, HONG
KONG
E-mail : chiyuenwong@cedd.gov.hk E-mail : Godfrey.Chan@alsenviro.com
Telephone : +852 2158 5611 Telephone : +852 2610 1044
Facsimile : +852 2693 2918 Facsimile : +852 2610 2021
Project : PLANNING AND ENGINEERING STUDY ON Quote number f— Date Samples Received : 30-MAY-2011
DEVELOPMENT OF LOK MA CHAU LOORP -
INVESTIGATION
Order number : GE/2009/16.15 Issue Date : 03-JUN-2011
C-0O-C number - HO16756 No. of samples received |
Site : LMC LOOP AREA A No. of samples analysed |

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:
02-JUN-2011
Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1112183

Sample(s) were received in a chilled condition.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.

Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written This document has been electronically signed by those names that appear on this report and are the authorised
approval from the testing laboratory. signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories Position Authorised results for

Fung Lim Chee, Richard General Manager Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112183 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S03C1
4.50M-4.95M

Client sampling date / time

30-MAY-2011 14:30

Compound CAS Number ~ LOR Unit HK1112183-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 40.6
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 18

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112183 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1813132)
HK1112062-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 7.3 7.2 1.6
HK1112063-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 9.2 9.0 1.8
EG: Metals and Major Cations (QC Lot: 1813135)
HK1112112-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 22 18 17.2
HK1112183-001 A-S03C1 4.50M-4.95M EG020: Arsenic 7440-38-2 1 mg/kg 18 18 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1813135)
EG020: Arsenic 7440-38-2 1 mg/kg 5 mg/kg 92.8 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1813135)
HK1112112-001 Anonymous EG020: Arsenic 7440-38-2 5 mg/kg # Not 75 125

Determined

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client : CIVIL ENGINEERING AND DEVELOPMENT Laboratory : ALS Technichem HK Pty Ltd Page :10f3
DEPARTMENT
Contact : MR SAMMY C Y WONG Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1112184
Address : GEOTECHNICAL PROJECTS DIVISION, Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing
GEOTECHNICAL ENGINEERING OFFICE, Yip Street,
23/F., KWUN TONG VIEW, Kwai Chung, N.T., Hong Kong
410 KWUN TONG ROAD, KOWLOON, HONG
KONG
E-mail : chiyuenwong@cedd.gov.hk E-mail : Godfrey.Chan@alsenviro.com
Telephone : +852 2158 5611 Telephone : +852 2610 1044
Facsimile : +852 2693 2918 Facsimile : +852 2610 2021
Project : PLANNING AND ENGINEERING STUDY ON Quote number f— Date Samples Received : 30-MAY-2011
DEVELOPMENT OF LOK MA CHAU LOORP -
INVESTIGATION
Order number : GE/2009/16.15 Issue Date : 03-JUN-2011
C-0O-C number - HO16757 No. of samples received |
Site : LMC LOOP AREA A No. of samples analysed |

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:
02-JUN-2011
Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1112184

Sample(s) were received in a chilled condition.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.

Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written This document has been electronically signed by those names that appear on this report and are the authorised
approval from the testing laboratory. signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories Position Authorised results for

Fung Lim Chee, Richard General Manager Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112184 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S03B1
4.50M-4.95M

Client sampling date / time

30-MAY-2011 14:40

Compound CAS Number ~ LOR Unit HK1112184-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 12.0
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 3

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112184 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1813132)
HK1112062-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 7.3 7.2 1.6
HK1112063-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 9.2 9.0 1.8
EG: Metals and Major Cations (QC Lot: 1813135)
HK1112112-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 22 18 17.2
HK1112183-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 18 18 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1813135)
EG020: Arsenic 7440-38-2 1 mg/kg 5 mg/kg 92.8 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (USD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1813135)
HK1112112-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg # Not 75 125

Determined

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16758
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

*HK1112456

: 01-JUN-2011

: 13-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

11-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1112456
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112456 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S03A1
1.50M-1.95M

Client sampling date / time

[01-JUN-2011]

Compound CAS Number ~ LOR Unit HK1112456-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 17.8
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 4

A Campbell Brothers Limited Company



: 30f3

Page Number
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112456 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1816152)
HK1112218-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 20.5 20.2 14
EG: Metals and Major Cations (QC Lot: 1819699)
HK1112316-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 42 42 0.0
HK1112556-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 34 39 14.1

Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Matrix: SOIL Method Blank (MB) Report

Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Spike Recovery (%) Recovery Limits (%) RPD (%)

Spike
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1819699)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 107 85 115
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs @ Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1819699)
HK1112316-001 Anonymous EG020: Arsenic 7440-38-2 5 mg/kg # Not - 75 125 - -——-
Determined

A Campbell Brothers Limited Company




ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16759
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

*HK1112460

: 01-JUN-2011

: 13-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

11-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1112460
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112460 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S01C1
1.50M-1.95M

Client sampling date / time

[01-JUN-2011]

Compound CAS Number ~ LOR Unit HK1112460-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 14.6
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 6

A Campbell Brothers Limited Company



: 30f3

Page Number
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112460 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1816152)
HK1112218-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 20.5 20.2 14
EG: Metals and Major Cations (QC Lot: 1819699)
HK1112316-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 42 42 0.0
HK1112556-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 34 39 14.1

Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Matrix: SOIL Method Blank (MB) Report

Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Spike Recovery (%) Recovery Limits (%) RPD (%)

Spike
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1819699)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 107 85 115
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs @ Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1819699)
HK1112316-001 Anonymous EG020: Arsenic 7440-38-2 5 mg/kg # Not - 75 125 - -——-
Determined

A Campbell Brothers Limited Company




ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016760
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

*HK1112461

: 01-JUN-2011

: 13-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

11-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1112461
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112461 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S01C1
3.00M-3.45M

Client sampling date / time

[01-JUN-2011]

Compound CAS Number ~ LOR Unit HK1112461-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 19.0
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 8

A Campbell Brothers Limited Company



: 30f3

Page Number
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112461 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1816152)
HK1112218-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 20.5 20.2 14
EG: Metals and Major Cations (QC Lot: 1819699)
HK1112316-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 42 42 0.0
HK1112556-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 34 39 14.1

Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Matrix: SOIL Method Blank (MB) Report

Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Spike Recovery (%) Recovery Limits (%) RPD (%)

Spike
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1819699)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 107 85 115
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs @ Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1819699)
HK1112316-001 Anonymous EG020: Arsenic 7440-38-2 5 mg/kg # Not - 75 125 - -——-
Determined

A Campbell Brothers Limited Company




ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016761
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

*HK1112560

: 02-JUN-2011

: 13-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

11-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1112560
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112560 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S01C1
4.50M-4.95M

Client sampling date / time

02-JUN-2011 10:15

Compound CAS Number ~ LOR Unit HK1112560-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ j— 0.1 % 31.8
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 16

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112560 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1819722)
HK1112387-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 141 13.4 49
HK1112562-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 36.8 36.1 1.7
EG: Metals and Major Cations (QC Lot: 1819699)
HK1112316-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 42 42 0.0
HK1112556-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 34 39 141
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1819699)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 107 -—- 85 115 —- -—-
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (USD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1819699)
HK1112316-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg # Not 75 125

Determined

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016762
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

*HK1112561

: 02-JUN-2011

: 13-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

11-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1112561
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112561 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S03A1
3.00M-3.45M

Client sampling date / time

02-JUN-2011 10:45

Compound CAS Number ~ LOR Unit HK1112561-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 14.5
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 1

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112561 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1819722)
HK1112387-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 141 13.4 49
HK1112562-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 36.8 36.1 1.7
EG: Metals and Major Cations (QC Lot: 1819699)
HK1112316-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 42 42 0.0
HK1112556-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 34 39 141
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1819699)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 107 -—- 85 115 —- -—-
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (USD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1819699)
HK1112316-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg # Not 75 125

Determined

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016763
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1112562

: 02-JUN-2011

: 13-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

11-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1112562
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112562 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S03A1
4.50M-4.95M

Client sampling date / time

02-JUN-2011 14:45

Compound CAS Number ~ LOR Unit HK1112562-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ j— 0.1 % 36.8
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 23

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112562 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1819722)
HK1112387-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 141 13.4 49
HK1112562-001 A-S03A1 4.50M-4.95M EA055: Moisture Content (dried @ 103°C) - 0.1 % 36.8 36.1 1.7
EG: Metals and Major Cations (QC Lot: 1819699)
HK1112316-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 42 42 0.0
HK1112556-002 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 34 39 141
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1819699)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 107 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1819699)
HK1112316-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg # Not 75 125

Determined

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16764
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

*HK1112692

: 04-JUN-2011

: 15-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

13-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1112692
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112692 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S01A1
1.50M-1.95M

Client sampling date / time

04-JUN-2011 10:40

Compound CAS Number ~ LOR Unit HK1112692-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 15.2
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 5

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112692 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1821747)
HK1112620-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 43.4 43.3 0.0
HK1112692-001 A-S01A1 1.50M-1.95M EA055: Moisture Content (dried @ 103°C) - 0.1 % 15.2 16.4 7.6
EG: Metals and Major Cations (QC Lot: 1825671)
HK1112687-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 18 19 0.0
HK1112831-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 8 9 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1825671)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.5 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (USD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1825671)
HK1112687-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 81.0 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16765
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

*HK1112693

: 04-JUN-2011

: 15-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

13-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1112693
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112693 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S01B1
1.50M-1.95M

Client sampling date / time

04-JUN-2011 10:50

Compound CAS Number ~ LOR Unit HK1112693-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 18.9
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 11

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112693 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1821747)
HK1112620-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 43.4 43.3 0.0
HK1112692-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 15.2 16.4 7.6
EG: Metals and Major Cations (QC Lot: 1825671)
HK1112687-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 18 19 0.0
HK1112831-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 8 9 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1825671)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.5 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1825671)
HK1112687-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 81.0 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016769
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1112828

: 07-JUN-2011

: 15-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

13-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1112828
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112828 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S01A1
4.50M-4.95M

Client sampling date / time

07-JUN-2011 14:50

Compound CAS Number ~ LOR Unit HK1112828-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 14.6
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 2

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112828 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1825687)
HK1112820-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 16.4 17.2 4.8
HK1112903-006 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 18.0 18.8 4.2
EG: Metals and Major Cations (QC Lot: 1825671)
HK1112687-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 18 19 0.0
HK1112831-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 8 9 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1825671)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.5 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1825671)
HK1112687-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 81.0 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16768
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

*HK1112829

: 07-JUN-2011

: 15-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

13-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1112829
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112829 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S01B1
4.50M-4.95M

Client sampling date / time

07-JUN-2011 14:30

Compound CAS Number ~ LOR Unit HK1112829-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 16.7
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 4

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112829 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1825687)
HK1112820-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 16.4 17.2 4.8
HK1112903-006 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 18.0 18.8 4.2
EG: Metals and Major Cations (QC Lot: 1825671)
HK1112687-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 18 19 0.0
HK1112831-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 8 9 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1825671)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.5 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1825671)
HK1112687-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 81.0 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16767
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1112830

: 07-JUN-2011

: 15-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

13-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1112830
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112830 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S01A1
3.00M-3.45M

Client sampling date / time

07-JUN-2011 13:40

Compound CAS Number ~ LOR Unit HK1112830-001
EA/ED: Physical and Aggregate Properties
EAO055: Moisture Content (dried @ - 0.1 % 171
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 14

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112830 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1825687)
HK1112820-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 16.4 17.2 4.8
HK1112903-006 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 18.0 18.8 4.2
EG: Metals and Major Cations (QC Lot: 1825671)
HK1112687-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 18 19 0.0
HK1112831-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 8 9 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1825671)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.5 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1825671)
HK1112687-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 81.0 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16766
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1112831

: 07-JUN-2011

: 15-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

13-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1112831
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112831 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S01B1
3.00M-3.45M

Client sampling date / time

07-JUN-2011 13:30

Compound CAS Number ~ LOR Unit HK1112831-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 18.1
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 8

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1112831 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1825687)
HK1112820-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 16.4 17.2 4.8
HK1112903-006 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 18.0 18.8 4.2
EG: Metals and Major Cations (QC Lot: 1825671)
HK1112687-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 18 19 0.0
HK1112831-001 A-S01B1 3.00M-3.45M EG020: Arsenic 7440-38-2 1 mg/kg 8 9 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1825671)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.5 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (USD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1825671)
HK1112687-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 81.0 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MR THOMAS CHAN

: thomas.chan@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16770
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1113338

: 13-JUN-2011

: 21-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

16-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1113338
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113338 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S24A1
1.50M-1.95M

Client sampling date / time

13-JUN-2011 10:40

Compound CAS Number ~ LOR Unit HK1113338-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 27.0
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 16

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113338 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1830343)
HK1113078-003 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 14.3 13.7 4.8
HK1113339-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 11.8 12.9 8.7
EG: Metals and Major Cations (QC Lot: 1831156)
HK1113206-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 50 58 14.3
HK1113338-001 A-S24A1 1.50M-1.95M EG020: Arsenic 7440-38-2 1 mg/kg 16 16 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1831156)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 93.8 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1831156)
HK1113206-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg # Not 75 125

Determined

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MR THOMAS CHAN

: thomas.chan@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16771
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1113339

: 13-JUN-2011

: 21-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

16-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1113339
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113339 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S24C1
1.50M-1.95M

Client sampling date / time

13-JUN-2011 10:50

Compound CAS Number ~ LOR Unit HK1113339-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 11.8
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 6

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113339 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1830343)
HK1113078-003 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 14.3 13.7 4.8
HK1113339-001 A-S24C1 1.50M-1.95M EA055: Moisture Content (dried @ 103°C) - 0.1 % 11.8 12.9 8.7
EG: Metals and Major Cations (QC Lot: 1831156)
HK1113206-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 50 58 14.3
HK1113338-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 16 16 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1831156)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 93.8 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1831156)
HK1113206-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg # Not 75 125

Determined

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MR THOMAS CHAN

: thomas.chan@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016772
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1113340

: 13-JUN-2011

: 21-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

16-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1113340
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113340 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S24C1
3.00M-3.45M

Client sampling date / time

13-JUN-2011 14:55

Compound CAS Number ~ LOR Unit HK1113340-001
EA/ED: Physical and Aggregate Properties
EAO055: Moisture Content (dried @ - 0.1 % 17.2
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 6

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113340 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1830343)
HK1113078-003 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 14.3 13.7 4.8
HK1113339-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 11.8 12.9 8.7
EG: Metals and Major Cations (QC Lot: 1831156)
HK1113206-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 50 58 14.3
HK1113338-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 16 16 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1831156)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 93.8 - 85 115 — ——
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (USD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1831156)
HK1113206-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg # Not 75 125

Determined

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MR THOMAS CHAN

: thomas.chan@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16773
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1113341

: 13-JUN-2011

: 21-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

16-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1113341
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113341 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S24A1
3.00M-3.45M

Client sampling date / time

13-JUN-2011 15:10

Compound CAS Number ~ LOR Unit HK1113341-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 14.7
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 4

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113341 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1830343)
HK1113078-003 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 14.3 13.7 4.8
HK1113339-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 11.8 12.9 8.7
EG: Metals and Major Cations (QC Lot: 1831156)
HK1113206-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 50 58 14.3
HK1113338-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 16 16 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1831156)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 93.8 - 85 115 — ——
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (USD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1831156)
HK1113206-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg # Not 75 125

Determined

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MR THOMAS CHAN

: thomas.chan@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16774
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1113430

: 14-JUN-2011

: 24-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

22-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1113430
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client - CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113430 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S24A1
4.50M-4.95M
Client sampling date / time [14-JUN-2011]

Compound CAS Number ~ LOR Unit HK1113430-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ j— 0.1 % 33.9
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 18

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113430 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1834060)
HK1113552-003 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 15.1 16.1 6.6
HK1113437-002 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 49.5 49.5 0.0
EG: Metals and Major Cations (QC Lot: 1834034)
HK1113379-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 6 7 0.0
HK1113436-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 6 5 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1834034)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 88.9 - 85 115 — ——
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1834034)
HK1113379-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 77.3 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MR THOMAS CHAN

: thomas.chan@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16775
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1113432

: 14-JUN-2011

: 24-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

22-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1113432
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client - CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113432 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S24C1
4.50M-4.95M
Client sampling date / time [14-JUN-2011]

Compound CAS Number ~ LOR Unit HK1113432-001
EA/ED: Physical and Aggregate Properties
EAO055: Moisture Content (dried @ - 0.1 % 21.4
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 8

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113432 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1834060)
HK1113552-003 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 15.1 16.1 6.6
HK1113437-002 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 49.5 49.5 0.0
EG: Metals and Major Cations (QC Lot: 1834034)
HK1113379-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 6 7 0.0
HK1113436-002 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 6 5 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1834034)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 88.9 - 85 115 — ——
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1834034)
HK1113379-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 77.3 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MR THOMAS CHAN

: thomas.chan@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16776
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

*HK1113967

: 18-JUN-2011

: 29-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

28-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1113967
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113967 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-SG10C1
1.50M-1.95M

Client sampling date / time

[18-JUN-2011]

Compound CAS Number ~ LOR Unit HK1113967-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ j— 0.1 % 39.0
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 15

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113967 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1842625)
HK1113896-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 23.0 20.7 10.6
HK1113967-001 A-SG10C1 1.50M-1.95M EA055: Moisture Content (dried @ 103°C) 0.1 % 39.0 39.6 1.3
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113898-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 14 17 18.9
HK1113971-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 11 11 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1844617)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 96.4 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (USD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113891-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 97.4 75 125

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MR THOMAS CHAN

: thomas.chan@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16778
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1113968

: 18-JUN-2011

: 29-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

28-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1113968
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113968 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S24B1
1.50M-1.95M

Client sampling date / time

[18-JUN-2011]

Compound CAS Number ~ LOR Unit HK1113968-001
EA/ED: Physical and Aggregate Properties
EAO055: Moisture Content (dried @ - 0.1 % 1.7
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 15

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113968 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1842625)
HK1113896-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 23.0 20.7 10.6
HK1113967-001 Anonymous EA055: Moisture Content (dried @ 103°C) 0.1 % 39.0 39.6 1.3
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113898-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 14 17 18.9
HK1113971-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 11 11 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1844617)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 96.4 -—- 85 115 —- -—-
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113891-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 97.4 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MR THOMAS CHAN

: thomas.chan@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16777
: LMC LOOP AREA A

Laboratory : ALS Technichem HK Pty Ltd

Contact : Chan Kwok Fai, Godfrey

Address : 11/F., Chung Shun Khnitting Centre, 1 - 3 Wing
Yip Street,
Kwai Chung, N.T., Hong Kong

E-mail : Godfrey.Chan@alsenviro.com

Telephone : +852 2610 1044

Facsimile : +852 2610 2021

Quote number f—

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f6

*HK1113969

: 18-JUN-2011

: 30-JUN-2011
1 4
1 4

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics

ALS Laboratory Group

Trading Name: ALS Technichem (HK) Pty Ltd
11/F., Chung Shun Knitting Centre, 1-3 Wing Yip Street, Kwai Chung, N.T., Hong Kong

Tel: +852 2610 1044 Fax: +852 2610 2021 www.alsenviro.com
A Campbell Brothers Limited Company

e E—EE————— ——



Page Number : 20f6
Client - CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113969 ALS

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:
28-JUN-2011
Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1113969

Sample(s) were received in a chilled condition.

Water sample(s) analysed and reported on an as received basis.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.

Water sample(s) were filtered prior to dissolved metal analysis.

Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

A Campbell Brothers Limited Company



Page Number : 30of6

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113969 ALS
Analytical Results
Sub-Matrix: SOIL Client sample 1D A-SG10C1 A-SG10C1
3.00M-3.45M 3.00M-3.45M
DUPLICATE

Client sampling date / time

18-JUN-2011 15:00

18-JUN-2011 15:00

Compound CAS Number LOR Unit HK1113969-001 HK1113969-002
EA/ED: Physical and Aggregate Properties
EAO055: Moisture Content (dried @ — 0.1 % 30.0 34.7
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 16 18

A Campbell Brothers Limited Company



Page Number : 40f6

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113969 ALS
Sub-Matrix: WATER Client sample 1D A-SG10C1 A-SG10C1
EQUIPMENT BLANK FIELD BLANK

Client sampling date / time

18-JUN-2011 15:00

18-JUN-2011 15:00

Compound CAS Number LOR Unit HK1113969-003 HK1113969-004
EG: Metals and Major Cations - Filtered
EG020: Arsenic 7440-38-2 10 ug/L <10 <10

A Campbell Brothers Limited Company



Page Number : 50f6
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113969 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1842625)
HK1113896-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 23.0 20.7 10.6
HK1113967-001 Anonymous EA055: Moisture Content (dried @ 103°C) 0.1 % 39.0 39.6 1.3
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113898-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 14 17 18.9
HK1113971-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 1" 11 0.0
Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EG: Metals and Major Cations - Filtered (QC Lot: 1842734)
7440-38-2 10 pg/L <10 <10 0.0

A-SG10C1 EQUIPMENT EG020: Arsenic

BLANK

HK1113969-003

Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Method Blank (MB) Report

Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Matrix: SOIL
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1844617)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 96.4 - 85 115 - —--
Matrix: WATER Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations - Filtered (QC Lot: 1842734)
EGO020: Arsenic 7440-38-2 10 pg/L <10 100 pg/L 90.5 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs A Concentration mMs mMsD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113891-001 Anonymous EG020: Arsenic 7440-38-2 5 mg/kg 97.4 -—-- 75 125 -—-- -—--
Matrix: WATER Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs A Concentration mMs mMsD Low High Value Control
ID Number Limit
EG: Metals and Major Cations - Filtered (QC Lot: 1842734)
7440-38-2 100 pg/L 92.4 - 75 125 - -

EGO020: Arsenic

HK1113786-004 Anonymous

A Campbell Brothers Limited Company



Page Number : 60f6
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113969 ALS

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MR THOMAS CHAN

: thomas.chan@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016781
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

*HK1113971

: 20-JUN-2011

: 29-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

28-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1113971
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113971 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S24B1
4.50M-4.95M

Client sampling date / time

20-JUN-2011 11:45

Compound CAS Number ~ LOR Unit HK1113971-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ j— 0.1 % 36.0
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 11

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113971 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1842625)
HK1113896-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 23.0 20.7 10.6
HK1113967-001 Anonymous EA055: Moisture Content (dried @ 103°C) 0.1 % 39.0 39.6 1.3
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113898-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 14 17 18.9
HK1113971-001 A-S24B1 4.50M-4.95M EG020: Arsenic 7440-38-2 1 mg/kg 11 11 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1844617)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 96.4 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (USD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113891-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 97.4 75 125

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MR THOMAS CHAN

: thomas.chan@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016780
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

*HK1113973

: 20-JUN-2011

: 29-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

28-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1113973
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113973 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-SG10C1
4.50M-4.95M

Client sampling date / time

20-JUN-2011 11:00

Compound CAS Number ~ LOR Unit HK1113973-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ j— 0.1 % 35.6
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 17

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113973 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1842625)
HK1113896-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 23.0 20.7 10.6
HK1113967-001 Anonymous EA055: Moisture Content (dried @ 103°C) 0.1 % 39.0 39.6 1.3
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113898-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 14 17 18.9
HK1113971-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 11 11 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1844617)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 96.4 -—- 85 115 —- -—-
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113891-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 97.4 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MR THOMAS CHAN

: thomas.chan@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16779
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

*HK1113976

: 20-JUN-2011

: 29-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

28-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1113976
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113976 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-S24B1
3.00M-3.45M

Client sampling date / time

20-JUN-2011 10:30

Compound CAS Number ~ LOR Unit HK1113976-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 445
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 15

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1113976 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1842625)
HK1113896-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 23.0 20.7 10.6
HK1113967-001 Anonymous EA055: Moisture Content (dried @ 103°C) 0.1 % 39.0 39.6 1.3
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113898-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 14 17 18.9
HK1113971-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 11 11 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1844617)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 96.4 -—- 85 115 —- -—-
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113891-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 97.4 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MR THOMAS CHAN

: thomas.chan@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016782
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

*HK1114027

: 21-JUN-2011

: 29-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

28-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1114027
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114027 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-SG10A1
1.50M-1.95M

Client sampling date / time

21-JUN-2011 14:55

Compound CAS Number ~ LOR Unit HK1114027-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ j— 0.1 % 38.2
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 18

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114027 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1842625)
HK1113896-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 23.0 20.7 10.6
HK1113967-001 Anonymous EA055: Moisture Content (dried @ 103°C) 0.1 % 39.0 39.6 1.3
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113898-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 14 17 18.9
HK1113971-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 11 11 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1844617)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 96.4 -—- 85 115 —- -—-
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113891-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 97.4 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MR THOMAS CHAN

: thomas.chan@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16783
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

*HK1114028

: 21-JUN-2011

: 29-JUN-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

28-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1114028
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114028 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-SG10B1
1.50M-1.95M

Client sampling date / time

21-JUN-2011 15:00

Compound CAS Number ~ LOR Unit HK1114028-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ j— 0.1 % 31.6
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 12

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114028 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1842625)
HK1113896-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 23.0 20.7 10.6
HK1113967-001 Anonymous EA055: Moisture Content (dried @ 103°C) 0.1 % 39.0 39.6 1.3
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113898-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 14 17 18.9
HK1113971-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 11 11 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1844617)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 96.4 -—- 85 115 —- -—-
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1844617)
HK1113891-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 97.4 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H010647
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1114170

: 22-JUN-2011

: 04-JUL-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

30-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1114170
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114170 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-SG10A1
4.50M-4.95M

Client sampling date / time

22-JUN-2011 11:40

Compound CAS Number ~ LOR Unit HK1114170-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ j— 0.1 % 38.9
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 14

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114170 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1846857)
HK1114167-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 22.8 23.3 2.2
HK1114174-004 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 19.8 211 6.5
EG: Metals and Major Cations (QC Lot: 1850829)
HK1114171-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 13 12 0.0
HK1114550-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 3 3 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1850829)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.1 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1850829)
HK1114170-001 A-SG10A1 4.50M-4.95M EG020: Arsenic 7440-38-2 5 mg/kg 83.8 75 125

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H020437
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1114171

: 22-JUN-2011

: 04-JUL-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

30-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1114171
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114171 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-SG10B1
4.50M-4.95M

Client sampling date / time

22-JUN-2011 11:55

Compound CAS Number ~ LOR Unit HK1114171-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ j— 0.1 % 36.7
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 13

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114171 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1846857)
HK1114167-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 22.8 23.3 2.2
HK1114174-004 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 19.8 211 6.5
EG: Metals and Major Cations (QC Lot: 1850829)
HK1114171-001 A-SG10B1 4.50M-4.95M EG020: Arsenic 7440-38-2 1 mg/kg 13 12 0.0
HK1114550-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 3 3 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1850829)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.1 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1850829)
HK1114170-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 83.8 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO15189
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1114172

: 22-JUN-2011

: 04-JUL-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

30-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1114172
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114172 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-SG10A1
3.00M-3.45M

Client sampling date / time

22-JUN-2011 10:30

Compound CAS Number ~ LOR Unit HK1114172-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ - 0.1 % 34.2
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 9

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114172 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1846857)
HK1114167-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 22.8 23.3 2.2
HK1114174-004 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 19.8 211 6.5
EG: Metals and Major Cations (QC Lot: 1850829)
HK1114171-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 13 12 0.0
HK1114550-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 3 3 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1850829)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.1 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (USD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1850829)
HK1114170-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 83.8 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H010648
: LMC LOOP AREA A

Laboratory

Contact

Address

E-mail
Telephone
Facsimile

Quote number

: ALS Technichem HK Pty Ltd

: Chan Kwok Fai, Godfrey

: 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

: Godfrey.Chan@alsenviro.com
1 +852 2610 1044
: +852 2610 2021

Page

Work Order

Date Samples Received

Issue Date
No. of samples received
No. of samples analysed

:10f3

"HK1114173

: 22-JUN-2011

: 04-JUL-2011
01
01

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

30-JUN-2011

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1114173
Sample(s) were received in a chilled condition.
Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised
signatories. Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions
Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Fung Lim Chee, Richard

General Manager

Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114173 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID A-SG10B1
3.00M-3.45M

Client sampling date / time

22-JUN-2011 10:40

Compound CAS Number ~ LOR Unit HK1114173-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ j— 0.1 % 37.9
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 17

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114173 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1846857)
HK1114167-001 Anonymous EAO055: Moisture Content (dried @ 103°C) 0.1 % 22.8 23.3 2.2
HK1114174-004 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 19.8 211 6.5
EG: Metals and Major Cations (QC Lot: 1850829)
HK1114171-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 13 12 0.0
HK1114550-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 3 3 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1850829)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.1 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (USD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1850829)
HK1114170-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 83.8 —— 75 125 ——- ——

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone

Facsimile

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

Project

Order number
C-O-C number
Site

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16784
: LMC LOOP AREA A

Laboratory : ALS Technichem HK Pty Ltd Page ‘10f3
Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1114853
Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

E-mail : Godfrey.Chan@alsenviro.com

Telephone : +852 2610 1044

Facsimile : +852 2610 2021

Quote number A Date Samples Received : 30-JUN-2011

Issue Date : 12-JUL-2011
No. of samples received |
No. of samples analysed |

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

08-JUL-2011

Key: LoR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1114853

Sample(s) were received in a chilled condition.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised signatories. Electronic signing has been carried
out in compliance with procedures specified in the Electronic Transactions Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories Position Authorised results for

Fung Lim Chee, Richard General Manager Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114853 ALS
Analytical Results

Sub-Matrix: SOIL

Client sample ID

Client sampling date / time

A-S20A1
1.50M-1.95M
30-JUN-2011 11:00

Compound CAS Number LOR Unit HK1114853-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ 01 % 17.7
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mglkg 4

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114853 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1858718)
HK1114853-001 A-S20A1 1.50M-1.95M EA055: Moisture Content (dried @ 103°C) - 0.1 % 17.7 17.5 1.1
HK1114929-008 Anonymous EA055: Moisture Content (dried @ 103°C) 0.1 % 122 1.0 101
EG: Metals and Major Cations (QC Lot: 1862040)
HK1114863-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 5 5 0.0
HK1114994-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 16 16 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1862040)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.8 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms mSsD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1862040)
HK1114853-001 A-S20A1 1.50M-1.95M EG020: Arsenic 7440-38-2 5 mg/kg 77.6 75 125

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone

Facsimile

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

Project

Order number
C-O-C number
Site

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016785
: LMC LOOP AREA A

Laboratory : ALS Technichem HK Pty Ltd Page ‘10f3
Contact : Chan Kwok Fai, Godfrey Work Order "HK1114984
Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

E-mail : Godfrey.Chan@alsenviro.com

Telephone : +852 2610 1044

Facsimile : +852 2610 2021

Quote number A Date Samples Received : 30-JUN-2011

Issue Date : 12-JUL-2011
No. of samples received |
No. of samples analysed |

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

08-JUL-2011

Key: LoR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1114984

Sample(s) were received in a chilled condition.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised signatories. Electronic signing has been carried
out in compliance with procedures specified in the Electronic Transactions Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories Position Authorised results for

Fung Lim Chee, Richard General Manager Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114984 ALS
Analytical Results

Sub-Matrix: SOIL

Client sample ID

Client sampling date / time

A-S20B1
1.50M-1.95M
30-JUN-2011 11:15

Compound CAS Number LOR Unit HK1114984-001
EA/ED: Physical and Aggregate Properties
EAO055: Moisture Content (dried @ 01 % 19.6
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mglkg 7

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114984 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1858718)
HK1114853-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 17.7 17.5 1.1
HK1114929-008 Anonymous EA055: Moisture Content (dried @ 103°C) 0.1 % 122 1.0 101
EG: Metals and Major Cations (QC Lot: 1862040)
HK1114863-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 5 5 0.0
HK1114994-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 16 16 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1862040)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.8 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms mSsD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1862040)
HK1114853-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 77.6 ——- 75 125 ——- ——-

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone

Facsimile

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

Project

Order number
C-O-C number
Site

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016786
: LMC LOOP AREA A

Laboratory : ALS Technichem HK Pty Ltd Page ‘10f3
Contact : Chan Kwok Fai, Godfrey Work Order "HK1114985
Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

E-mail : Godfrey.Chan@alsenviro.com

Telephone : +852 2610 1044

Facsimile : +852 2610 2021

Quote number A Date Samples Received : 30-JUN-2011

Issue Date : 12-JUL-2011
No. of samples received |
No. of samples analysed |

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

08-JUL-2011

Key: LoR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1114985

Sample(s) were received in a chilled condition.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised signatories. Electronic signing has been carried
out in compliance with procedures specified in the Electronic Transactions Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories Position Authorised results for

Fung Lim Chee, Richard General Manager Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114985 ALS
Analytical Results

Sub-Matrix: SOIL

Client sample ID

Client sampling date / time

A-S20C1
1.50M-1.95M
30-JUN-2011 11:20

Compound CAS Number LOR Unit HK1114985-001
EA/ED: Physical and Aggregate Properties
EAO055: Moisture Content (dried @ 01 % 36.9
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mglkg 21

A Campbell Brothers Limited Company



Page Number : 30f3

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114985 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1858718)
HK1114853-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 17.7 17.5 1.1
HK1114929-008 Anonymous EA055: Moisture Content (dried @ 103°C) 0.1 % 122 1.0 101
EG: Metals and Major Cations (QC Lot: 1862040)
HK1114863-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 5 5 0.0
HK1114994-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 16 16 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1862040)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.8 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms mSsD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1862040)
HK1114853-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 77.6 ——- 75 125 ——- ——-

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone

Facsimile

Project

Order number
C-O-C number
Site

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016787
: LMC LOOP AREA A

Laboratory : ALS Technichem HK Pty Ltd Page i10of5
Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1114986
Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing
Yip Street,
Kwai Chung, N.T., Hong Kong
E-mail : Godfrey.Chan@alsenviro.com
Telephone : +852 2610 1044
Facsimile 1 +852 2610 2021
Quote number A Date Samples Received : 30-JUN-2011

Issue Date : 12-JUL-2011
No. of samples received -4
No. of samples analysed -4

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised signatories. Electronic signing has been carried
out in compliance with procedures specified in the Electronic Transactions Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories Position Authorised results for

Fung Lim Chee, Richard General Manager Inorganics

ALS Laboratory Group
Trading Name: ALS Technichem (HK) Pty Ltd

11/F., Chung Shun Knitting Centre, 1-3 Wing Yip Street, Kwai Chung, N.T., Hong Kong
Tel: +852 2610 1044 Fax: +852 2610 2021 www.alsenviro.com

A Campbell Brothers Limited Company

e E—EE————— ——



Page Number : 20of5
Client - CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114986 ALS

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:
08-JUL-2011

Key: LoR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1114986

Sample(s) were received in a chilled condition.

Water sample(s) analysed and reported on an as received basis.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.

Water sample(s) were filtered prior to dissolved metal analysis.

Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

A Campbell Brothers Limited Company



Page Number
Client
Work Order

: CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT

Analytical Results
Sub-Matrix: SOIL

Client sample ID

Client sampling date / time

A-S20A1
3.00M-3.45M

30-JUN-2011 14:00

A-S20A1
3.00M-3.45M
DUPLICATE
30-JUN-2011 14:00

Compound CAS Number LOR Unit HK1114986-001 HK1114986-002
EA/ED: Physical and Aggregate Properties
EAO055: Moisture Content (dried @ 01 % 12.8 14.4
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 2 3

A Campbell Brothers Limited Company



Page Number : 40f5

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114986 ALS
Sub-Matrix: WATER Client sample 1D A-S20A1 A-S20A1
EQUIPMANT BLANK FIELD BLANK

Client sampling date / time

30-JUN-2011 14:00

30-JUN-2011 14:00

Compound CAS Number LOR Unit HK1114986-003 HK1114986-004
EG: Metals and Major Cations - Filtered
EGO020: Arsenic 7440-38-2 10 ug/L <10 <10

A Campbell Brothers Limited Company



Page Number : 50f5

Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114986 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1858719)
HK1114986-001 A-S20A1 3.00M-3.45M EA055: Moisture Content (dried @ 103°C) - 0.1 % 12.8 14.2 10.6
EG: Metals and Major Cations (QC Lot: 1862040)
HK1114863-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 5 5 0.0
HK1114994-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 16 16 0.0
Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EG: Metals and Major Cations - Filtered (QC Lot: 1858880)
HK1114986-004 A-S20A1 FIELD BLANK EG020: Arsenic 7440-38-2 10 pg/L <10 <10 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1862040)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.8 - 85 115 - -
Matrix: WATER Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations - Filtered (QC Lot: 1858880)
EG020: Arsenic 7440-38-2 10 ug/L <10 100 pg/L 90.5 85 115
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms msD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1862040)
HK1114853-001 Anonymous EG020: Arsenic 7440-38-2 5 mg/kg 77.6 75 125
Matrix: WATER Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms msD Low High Value Control
ID Number Limit
EG: Metals and Major Cations - Filtered (QC Lot: 1858880)
HK1114986-003 A-S20A1 EQUIPMANT BLANK EG020: Arsenic 7440-38-2 100 pg/L 87.9 75 125

A Campbell Brothers Limited Company



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone

Facsimile

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

Project

Order number
C-O-C number
Site

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: HO16788
: LMC LOOP AREA A

Laboratory : ALS Technichem HK Pty Ltd Page ‘10f3
Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1114988
Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

E-mail : Godfrey.Chan@alsenviro.com

Telephone : +852 2610 1044

Facsimile : +852 2610 2021

Quote number A Date Samples Received : 30-JUN-2011

Issue Date : 12-JUL-2011
No. of samples received |
No. of samples analysed |

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

08-JUL-2011

Key: LoR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1114988

Sample(s) were received in a chilled condition.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised signatories. Electronic signing has been carried
out in compliance with procedures specified in the Electronic Transactions Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories Position Authorised results for

Fung Lim Chee, Richard General Manager Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114988 ALS
Analytical Results

Sub-Matrix: SOIL

Client sample ID

Client sampling date / time

A-S20B1
3.00M-3.45M
30-JUN-2011 14:20

Compound CAS Number LOR Unit HK1114988-001
EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ 01 % 27.2
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mglkg 17

A Campbell Brothers Limited Company



Page Number : 30f3
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114988 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1858719)
HK1114986-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 12.8 14.2 10.6
EG: Metals and Major Cations (QC Lot: 1862040)
HK1114863-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 5 5 0.0
HK1114994-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 16 16 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1862040)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.8 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs A Concentration ms msD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1862040)
7440-38-2 5 mg/kg 77.6 - 75 125 -— -

HK1114853-001 Anonymous EG020: Arsenic

A Campbell Brothers Limited Company




ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone

Facsimile

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

Project

Order number
C-O-C number
Site

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016789
: LMC LOOP AREA A

Laboratory : ALS Technichem HK Pty Ltd Page ‘10f3
Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1114989
Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

E-mail : Godfrey.Chan@alsenviro.com

Telephone : +852 2610 1044

Facsimile : +852 2610 2021

Quote number A Date Samples Received : 30-JUN-2011

Issue Date : 12-JUL-2011
No. of samples received |
No. of samples analysed |

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

08-JUL-2011

Key: LoR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1114989

Sample(s) were received in a chilled condition.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised signatories. Electronic signing has been carried
out in compliance with procedures specified in the Electronic Transactions Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories Position Authorised results for

Fung Lim Chee, Richard General Manager Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114989 ALS
Analytical Results

Sub-Matrix: SOIL

Client sample ID

Client sampling date / time

A-S20C1
3.00M-3.45M
30-JUN-2011 14:40

Compound CAS Number LOR Unit HK1114989-001
EA/ED: Physical and Aggregate Properties
EAO055: Moisture Content (dried @ 01 % 30.1
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mglkg 12

A Campbell Brothers Limited Company



Page Number : 30f3
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114989 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1858719)
HK1114986-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 12.8 14.2 10.6
EG: Metals and Major Cations (QC Lot: 1862040)
HK1114863-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 5 5 0.0
HK1114994-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 16 16 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1862040)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.8 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs A Concentration ms msD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1862040)
7440-38-2 5 mg/kg 77.6 - 75 125 -— -

HK1114853-001 Anonymous EG020: Arsenic

A Campbell Brothers Limited Company




ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone

Facsimile

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

Project

Order number
C-O-C number
Site

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016790
: LMC LOOP AREA A

Laboratory : ALS Technichem HK Pty Ltd Page ‘10f3
Contact : Chan Kwok Fai, Godfrey Work Order "HK1114991
Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

E-mail : Godfrey.Chan@alsenviro.com

Telephone : +852 2610 1044

Facsimile : +852 2610 2021

Quote number A Date Samples Received : 02-JUL-2011

Issue Date : 12-JUL-2011
No. of samples received |
No. of samples analysed |

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

08-JUL-2011

Key: LoR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1114991

Sample(s) were received in a chilled condition.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised signatories. Electronic signing has been carried
out in compliance with procedures specified in the Electronic Transactions Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories Position Authorised results for

Fung Lim Chee, Richard General Manager Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114991 ALS
Analytical Results

Sub-Matrix: SOIL

Client sample ID

Client sampling date / time

A-S20A1
4.50M-4.95M
02-JUL-2011 10:40

Compound CAS Number LOR Unit HK1114991-001
EA/ED: Physical and Aggregate Properties
EAO055: Moisture Content (dried @ 01 % 18.6
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mglkg 3

A Campbell Brothers Limited Company



Page Number : 30f3
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114991 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1858719)
HK1114986-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 12.8 14.2 10.6
EG: Metals and Major Cations (QC Lot: 1862040)
HK1114863-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 5 5 0.0
HK1114994-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 16 16 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1862040)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.8 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs A Concentration ms msD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1862040)
7440-38-2 5 mg/kg 77.6 - 75 125 -— -

HK1114853-001 Anonymous EG020: Arsenic

A Campbell Brothers Limited Company




ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone

Facsimile

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

Project

Order number
C-O-C number
Site

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016791
: LMC LOOP AREA A

Laboratory : ALS Technichem HK Pty Ltd Page ‘10f3
Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1114994
Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

E-mail : Godfrey.Chan@alsenviro.com

Telephone : +852 2610 1044

Facsimile : +852 2610 2021

Quote number A Date Samples Received : 02-JUL-2011

Issue Date : 12-JUL-2011
No. of samples received |
No. of samples analysed |

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

08-JUL-2011

Key: LoR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1114994

Sample(s) were received in a chilled condition.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised signatories. Electronic signing has been carried
out in compliance with procedures specified in the Electronic Transactions Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories Position Authorised results for

Fung Lim Chee, Richard General Manager Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114994 ALS
Analytical Results

Sub-Matrix: SOIL

Client sample ID

Client sampling date / time

A-S20B1
4.50M-4.95M
02-JUL-2011 10:50

Compound CAS Number LOR Unit HK1114994-001
EA/ED: Physical and Aggregate Properties
EAO055: Moisture Content (dried @ 01 % 28.6
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mglkg 16

A Campbell Brothers Limited Company



Page Number : 30f3
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114994 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1858719)
HK1114986-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 12.8 14.2 10.6
EG: Metals and Major Cations (QC Lot: 1862040)
HK1114863-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 5 5 0.0
HK1114994-001 A-S20B1 4.50M-4.95M EG020: Arsenic 7440-38-2 1 mg/kg 16 16 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1862040)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.8 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs A Concentration ms msD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1862040)
7440-38-2 5 mg/kg 77.6 - 75 125 -— -

HK1114853-001 Anonymous EG020: Arsenic

A Campbell Brothers Limited Company




ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

CERTIFICATE OF ANALYSIS

Client

Contact

Address

E-mail
Telephone

Facsimile

: CIVIL ENGINEERING AND DEVELOPMENT

DEPARTMENT

: MS LOUISA CHEUNG

: louisa.cheung@arup.com

Project

Order number
C-O-C number
Site

: PLANNING AND ENGINEERING STUDY ON

DEVELOPMENT OF LOK MA CHAU LOOP -
INVESTIGATION

: GE/2009/16.15
: H016792
: LMC LOOP AREA A

Laboratory : ALS Technichem HK Pty Ltd Page ‘10f3
Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1114997
Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing

Yip Street,

Kwai Chung, N.T., Hong Kong

E-mail : Godfrey.Chan@alsenviro.com

Telephone : +852 2610 1044

Facsimile : +852 2610 2021

Quote number A Date Samples Received : 02-JUL-2011

Issue Date : 12-JUL-2011
No. of samples received |
No. of samples analysed |

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:

08-JUL-2011

Key: LoR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1114997

Sample(s) were received in a chilled condition.

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.
Soil sample(s) as received, digested by In-house method E-ASTM D3974-81 based on ASTM D3974-81, prior to the determination of metals.

This report may not be reproduced except with prior written
approval from the testing laboratory.

This document has been electronically signed by those names that appear on this report and are the authorised signatories. Electronic signing has been carried
out in compliance with procedures specified in the Electronic Transactions Ordinance of Hong Kong, Chapter 553, Section 6.

Signatories Position Authorised results for

Fung Lim Chee, Richard General Manager Inorganics



Page Number : 20f3

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114997 ALS
Analytical Results

Sub-Matrix: SOIL

Client sample ID

Client sampling date / time

A-S20C1
4.50M-4.95M
02-JUL-2011 10:59

Compound CAS Number LOR Unit HK1114997-001
EA/ED: Physical and Aggregate Properties
EAO055: Moisture Content (dried @ 01 % 40.9
103°C)
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mglkg 13

A Campbell Brothers Limited Company



Page Number : 30f3
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1114997 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1858719)
HK1114986-001 Anonymous EA055: Moisture Content (dried @ 103°C) - 0.1 % 12.8 14.2 10.6
EG: Metals and Major Cations (QC Lot: 1862040)
HK1114863-001 Anonymous EGO020: Arsenic 7440-38-2 1 mg/kg 5 5 0.0
HK1114994-001 Anonymous EG020: Arsenic 7440-38-2 1 mg/kg 16 16 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1862040)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.8 - 85 115 - -
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs A Concentration ms msD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1862040)
7440-38-2 5 mg/kg 77.6 - 75 125 -— -

HK1114853-001 Anonymous EG020: Arsenic

A Campbell Brothers Limited Company




Appendix E

Responses to Comments



Agreement No. CE 53/2008 (CE)
Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation
Supplementary Contamination Assessment Report for Area A - Responses to Comments

Comments from Related Departments/Parties Page No.

Civil Engineering and Development Department, New Territories North and West Development Office...........ooiiiiiiiiiiiiiiiiiiee e 2
Environmental Protection Department, Environmental Assessment Division, Strategic Assessment Group

Page 1 of 4



Agreement No. CE 53/2008 (CE)
Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation
Supplementary Contamination Assessment Report for Area A - Responses to Comments

COMMENTS FROM RELATED DEPARTMENTS/PARTIES

No.

Comments

Responses

1.

Civil Engineering and Development Department, New Territories
North and West Development Office

Emily L. F. Chan, via email dated 09 September 2011

I refer to your letter ref. 209840/03/LYPC/TC/00394 dated 18.8.2011
submitting the supplementary CAR/RAP for Area A.

Please note that I have no comment on the report except that the

summary of test results of Stage 2 SI Works currently bound in
Appendix D should be placed in Appendix C.

Please also incorporate comments from other departments in the report

Noted. The summary of test results of Stage 2 SI Works will be placed in
the corresponding appendix accordingly.

Noted.

Environmental Protection Department, Environmental
Assessment Division, Strategic Assessment Group

Mr. Vincent Lau, viaemail dated 16 September 2011

I refer to the captioned Supplementary Contamination Assessment
Report and Remediation Action Plan for Area A dated August 2011.

Comments from our specialist colleague on land contamination/waste
management (Dr. Jacqueline Wong, ph: 2835 1226) are given below:

Page 2 of 4



Agreement No. CE 53/2008 (CE)
Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation
Supplementary Contamination Assessment Report for Area A - Responses to Comments

No.

Comments

Responses

Section 2.1:

The intervals of sampling depth need to be explicitly
indicated

The last sentence of Section 2.1 has been revised as follow:

“But in order to also confirm the vertical extent of Arsenic
contamination, it was later decided that soil samples should be collected
at the same depth intervals as in Stage 1 SI i.e. 1.5-1.95mbgl, 3.0-
3.45mbgl and 4.5-4.95mbgl. ”

Section 3.1:

The consultants need to clarify the contradictory
statements regarding any exceedance of RBRGs
standard found in the soil samples

Section 3.1 has been revised as follow:

“At the sampling depths where Arsenic contamination was detected
previously in Stage I SI (refer to Table 1.1), no Arsenic exceedances
were found according to the laboratory testing results. However, among
the depths where Arsenic contamination were not previously detected,
marginal exceedances of the RBRG (Rural Residential) Arsenic limit
were found in the samples collected at A-S03al (4.5-4.95 mbgl) and A-
S03cl (1.5-1.95 mbgl).”

Section 4.1:

The consultants need to justify the estimated vertical
extent of contamination of the corresponding
borehole (as shown in the referred Table 4.1) wrt the
testing results obtained from Stage 2 SI works as per
Appendix C.

Sections 4.1.1 and 4.1.2 have been added to provide details on the
methodologies for the estimation of the soil contamination extent. A note
has also been added to Table 4.1 which states that:

“[1] For such sample with contamination detected, the full depth of soil
sampling is taken as contaminated. Besides, a depth of 0.5m above
and below that sampling depth respectively will be taken as
contaminated as a conservative estimate. For example, for the
sampling depth of 3.0-3.5mgbl with contaminated laboratory testing
finding, the vertical extent of contamination will be estimated from
2.5mgbl (i.e. 3mbgl - 0.5m) to 4mbgl (i.e. 3.5mbgl + 0.5m), and the
vertical extent of contamination is therefore estimated as 1.5m.”

Page 3 of 4




Agreement No. CE 53/2008 (CE)

Planning and Engineering Study on Development of Lok Ma Chau Loop - Investigation
Supplementary Contamination Assessment Report for Area A - Responses to Comments

No.

Comments

Responses

Section 5: The meaning of the first sentence in the second
paragraph is unclear.

The second paragraph have been revised as follow:

“According to the testing results, no further Arsenic exceedances were
found at the sampling depths where such contamination was detected
previously in Stage 1 SI. However, Arsenic concentrations in the soil
samples collected from A-S03al at 4.5-4.95 mbgl and from A-S03cl at
1.5-1.95 mgbl have marginally exceeded the RBRGs of Rural Residential
land uses. These two boreholes were considered as two additional

contaminated boreholes and their respective possible contamination
zones have been estimated.”

Page 4 of 4






