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11

INTRODUCTION

Background

There will be substantial developments in West Kowloon Reclamation Development
(WKRD) including the West Kowloon Cultural District (WKCD), Austin Station of
the Kowloon Southern Link (KSL) and West Kowloon Terminus (WKT) of the Hong
Kong Section of Guangzhou-Shenzhen-Hong Kong Express Rail Link (XRL) and
building developments above the two railway stations. With the completion 1 of these
developments and the commissioning of the new transport facilities, their traffic
impacts to the road network of WKRD and its vicinity will be significant.

Apart from the additional traffic impacts arising from the major developments and
transport facilities in WKRD, several major junctions in the area are currently
operating with insufficient capacity causing serious congestion to some existing major
road corridors including Jordan Road (JRD), Ferry Street (FST), Canton Road (CRD),
Lin Cheung Road (LCR), Wui Cheung Road (WCR) and Austin Road (AUR). For
example, the observed traffic queue on LCR southbound at its junction with JRD can
be up to 340 metres (m) in the PM peak of Saturdays.

Against this background, Transport Department commissioned the “West Kowloon
Reclamation Development Traffic Study” (the Traffic Study) in May 2008 to
formulate comprehensive traffic and transport measures to address the traffic
congestion problems and the additional traffic impacts arising from the various
developments and transport infrastructures on the WKRD.

The Final Report of the Traffic Study was issued in September 2009. Findings of the
study concluded that in design year 2031 the original road network in the WKRD
previously planned in the late 1980s would be inadequate to support the demand of the
local traffic as well as through traffic heading for other surrounding areas such as
WKCD and Tsim Sha Tsui (TST). For instance, out of 41 key road junctions in the
study area, 18 of them would be overloaded or approaching their capacity. The
critical reserve capacity (RC) of these 18 junctions would range from -37% (junction
of Austin Road West/Road D1) to +7% (junction of CRD/Kowloon Park Drive).
Furthermore, there would be long traffic queues at five major junctions 2 on JRD, FST,
LCR, Austin Road West (AURW) and the future Road D1 causing blockage to the
upstream junctions. Please refer to the Final Report of Agreement No. TD 54/2008 —
West Kowloon Reclamation Traffic Study for the detailed junction analysis results
within the study area.

To enhance the road network of the area, the Traffic Study identified and
recommended, amongst others, the following Core and Additional Schemes together
with the improvement works at the junction of CRD/FST/JRD. While the Core
Schemes are being implemented by other agents, the Additional Schemes together
with the improvement works at the said junction are going to be implemented under
this Project.

Ref. 2512043A-REP-039A 1 Parsons Brinckerhoff (Asia) Ltd
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Core Schemes (by other agents)

(i) Scheme D - Extension of the previously planned LCR/AUR underpass to the
west of the junction of CRD/AUR. This scheme will be implemented under the
‘Hong Kong Section of Guangzhou-Shenzhen-Hong Kong Express Rail Link’
project by Railway Development Office of Highways Department;

(i) Scheme E - Provision of a new link road form the Kowloon exit of the Western
Harbour Crossing (WHC) to the elevated JRD. This scheme will be implemented
by a private developer led by the Mass Transit Railways Corporation Limited

Additional Schemes (under this Project)

(iii)) Scheme H - New road connection from Hoi Po Road to West Kowloon
Highway (WKH) northbound plus widening of the elevated Nga Cheung Road
(NCR);

(iv) Scheme I - New link road from elevated NCR to WHC;
(v) Scheme J - New link road from WKH southbound to NCR;

(vi) Scheme Q - Provision of a local underpass along CRD at the junction of
CRD/AUR,;

(vii) Improvement Works at the Junction of CRD/FST/JRD

Coupled with the Core Schemes, the Additional Schemes and the junction
improvement works would enable most of the key road junctions in the study area to
operate with spare capacity, and the traffic queue length would also be reduced
avoiding blockage to the upstream junctions. To accommodate the increased traffic
volume arising from XRL commissioning and WKCD (Phase 1) opening in 2015, it is
desirable to complete the improvement works as early as possible.

A Feasibility Study (FS) consultancy (CE 65/2009 (HY)) was commissioned by the
Highways Department (HyD) in May 2010 to study the technical feasibility of the
proposed works. The Study concluded in June 2011 that the proposed Schemes H, I, J
and Junction Improvement Works at CRD/FST/JRD were, prima facie, technically
feasible. However, for Scheme Q (underpass) which would involve the construction
of an underpass along Canton Road at the junction of CRD/AUR/AURW and the
reconstruction of the associated pedestrian subway at the junction, its technical
feasibility was still yet to be ascertained subject to the clarification of a number of site
constraints and uncertainties. As such, it was decided that the proposed works would
be divided into two phases for implementation. Phase 1 of works would include
Schemes H, 1, J, Q (interim road improvement only) and the Junction Improvement
Works at CRD/FST/JRD. Meanwhile, if the Scheme Q (underpass) is subsequently
found to be technical feasible, it will be put under Phase 2 of works for later
implementation.

Ref. 2512043A-REP-039A 2 Parsons Brinckerhoff (Asia) Ltd
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1.2 This Assignment

On 7 March 2012, the Government of Hong Kong Administration Region awarded
Agreement No. CE44/2011 (HY) Proposed Road Improvement Works in West
Kowloon Reclamation Development — Phase 1 - Investigation, Design and
Construction to Parsons Brinckerhoff (Asia) Ltd. The major scope of the Project
under this Assignment comprises:

a)
b)
c)
d)
€)
f)

Scheme H (A) — New road connection from Hoi Po Road to WKH Northbound
Scheme H (B) - Widening of elevated NCR

Scheme I - New Link Road from Elevated NCR to WHC

Scheme J - New Link Road from WKH Southbound to NCR

Interim Scheme Q - Interim road widening works along Canton Road

Improvement Works at the Junction of Canton Road/ Ferry Street/ Jordan Road

The corresponding layouts are shown in Appendix B.

1.3 Objectives of this Assignment

The objectives of the Assignment are:

a) to affirm the engineering practicability of the project;

b) to refine the Project Scope, layout and design requirements through review of
previous studies, preliminary works, and the latest available information and
carry out necessary further investigation and studies;

c) toenhance aesthetic friendliness of the Project;

d) to produce sound and cost-effective preliminary design and formulate an
implementation strategy for the Project;

e) to conduct and assist the Employer in conducting public consultation and
engagement;

f)  tocarry out the detailed design for the Project; and

g) to provide supervision of construction including site investigation works for the
Project.

Ref. 2512043A-REP-039A 3 Parsons Brinckerhoff (Asia) Ltd
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2.1

2.2

2.3

PURPOSE OF THIS PROPOSAL

Management of Excavated Sediment in accordance with ETWB TC(W) No.
34/2002

This proposal is prepared in accordance with the Environment, Transport and Works
Bureau Technical Circular (Works) No. 34/2002, proposing sampling and testing of
marine sediment. It is anticipated that marine sediment will be encountered and
excavated in the course of construction works under the Project.

Tier 11 Chemical Screening in accordance with ETWB TC(W) No. 34/2002

In accordance with the “Management Framework for Excavated Sediment” in
Appendix C of ETWB TC (W) No. 34/2002, sediment sampling and testing are set out
in this proposal for Tier II Chemical Screening (see Sections 6 to 8 below for details).
Based on the testing results, the sediment will be assessed as Category L or Category
M or Category H according to the classification stated in Appendix A of ETWB TC
(W) No. 34/2002.

Both marine sediment or marine mud to be excavated should be properly handled
and/or disposed of according to ETWB TC(W) No. 34/2002.

Sediment sampling and testing will be carried out to determine the sediment quality as
set out in this Proposal, which will be in accordance with ETWB TC (W) No. 34/2002.

Excavated Marine Sediment from Piling Works

The marine sediment generated under this project is a result of the piling works for the
viaducts. Among the improvement schemes as described above in Section 1, Scheme
H and Scheme J are vehicular viaducts along the West Kowloon Highway. General
layout of the viaducts is shown in Appendix B. Deep foundation in form of pre-bored
H-piles has to be constructed to support the viaduct structures. As the viaducts are
located in reclamation area, it is anticipated that approximately 1,000m® of marine
sediment will be excavated during the course of the piling works.

RATIONALE FOR SEDIMENT REMOVAL

The rationale for sediment removal was submitted separately in the form of a special
paper to the Fill Management Division of the Civil Engineering and Development
Department (CEDD) and the Environmental Protection Department (EPD) on 8 March
2013 as attached in Appendix A. Please refer to the letter in Appendix A for details
of the rationale which will not be repeated here.

Subsequent to the above submission on rationale for sediment removal, Marine Fill
Committee of CEDD had no further comment on 25 March 2013 (see Appendix A).

Ref. 2512043A-REP-039A 4 Parsons Brinckerhoff (Asia) Ltd
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4, DESK STUDY
4.1 Review on Published Geology

4.2

4.3

5.1

5.2

According to the Hong Kong Geological Survey (Sheet 11, Series HGM20, 1:20,000),
superficial deposits at locations of Scheme H(A), H(B), | and J are undivided, mainly
dark grey marine mud. At locations of Scheme Q and Junction of CRD/FST/JRD, the
superficial geology is marine sand and medium grained granite. All these locations
are formed by reclamation to the current ground level. The relevant geological map is
presented in Appendix C.

Review on Existing Ground Investigation

A review on existing Gl records has been conducted for estimating the sediment
quantity and for planning of further GI. Existing Gl records in the vicinity of the
works area were obtained from GIU of GEO, CEDD to explore the geological
conditions. Extracts from previous Gl records are included in Appendix D.

Reviews of the above GI records suggested that the works area in west Kowloon
under concern is generally covered by a layer of fill material (approx. 15m to 30m
thick) and is then followed by a layer of marine deposit (approx. 3m to 6m thick)
before reaching the alluvium/ in situ soil/ decomposed granite. The marine deposit
consisted of a layer of marine mud on top (approx. 2m to 3m thick) and a layer of
marine sand underneath (approx. 1m to 3m thick).

Conclusion from Desk Study

The existing data are insufficient to assess the potential contamination level of the
marine sediment. Sediment sampling and testing are proposed for Tier 11 Chemical
Screening in accordance with ETWB TC (W) No. 34/2002.

ESTIMATED QUANTITY OF MARINE SEDIMENT TO BE EXCAVATED

Based on information including the existing ground investigation data and preliminary
design of the pre-bored H-piles (of sizes only 610mm outer diameter) for the viaducts,
the estimated maximum quantity of marine sediment to be excavated by the piling
works is approximately 1,000m®.

Further ground investigation (GI) works will be undertaken to determine the thickness
of the marine sediment at the piling locations. After the GI data is available, the
estimated quantity of marine sediment will be refined and will be reported to EPD and
the Secretary of Marine Fill Committee.

Ref. 2512043A-REP-039A 5 Parsons Brinckerhoff (Asia) Ltd
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6.

6.1

6.2

6.3

SEDIMENT SAPMPLING PLAN

Sampling Locations

Samplings of sediments for chemical/biological testing are proposed at 5 numbers of
drillholes, namely CB1 to CB5, at locations as shown on the proposed Gl plans in
Appendix E, along the alignments of the proposed viaducts. As shown on the
proposed Gl plans in Appendix E, the sediment samples will be taken at the
excavation sites of sediment/mud.

The exact sampling locations will be determined on site and subject to fine
adjustments due to site specific conditions (e.g. locations and presence of existing
foundations, underground utilities, delivery pipes and services).

Sampling Method and Depth of Sampling

As the layers of marine sediment are approximately 15m to 30m below the existing
ground level according to the existing Gl data, the proposed drillholes for sampling
should be advanced by means of rotary drilling method. For safety reason, an
inspection pit of 1.5m deep below ground should be excavated to inspect the presence
of underground utilities at each of the proposed drillhole location.

The boring using drill rigs should be performed from existing ground level to 5m into
bedrock, as each of the drillhole (CB1 to CB5) serves the dual purposes of the
following:

(1) regular GI works to facilitate structural/geotechnical design, and
(i) sampling of sediment for chemical/biological testing.

Vertical profiles of samples should be taken according to Appendix B Section 2(a)(vi)
of ETWB TC (W) No. 34/2002. Samples of sediment for chemical/biological testing
will be taken once the layer of marine deposit is encountered. Samples should be
continuous, and the top level of the sub-samples should be the top of the marine
deposit, 0.9m down, 1.9m down, 2.9m down, and then every 3m to the bottom of the
marine deposit.

The marine deposit consists of a stratum of marine mud and a subsequent stratum of
marine sand according to the existing GI data. For marine mud, Piston samples
should be taken. For marine sand, Mazier/U100/U76 samples should be taken
depending on the actual soil properties of the marine sand encountered.

Strata Logging

Strata logging for drillholes should be taken during the course of drilling and sampling
by a qualified geologist. The logs should include the general stratigraphic
descriptions, depth of sampling, sample notation and level of groundwater (if
encountered). The presence of rocks/boulders/cobbles and foreign materials such as
metals, wood and plastics should be recorded.

Ref. 2512043A-REP-039A 6 Parsons Brinckerhoff (Asia) Ltd
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6.4

Sample Size and Decontamination Procedures

All equipment in contact with the ground should be thoroughly decontaminated
between each drilling and sampling event to minimize the potential for cross
contamination. The equipment (including drilling bits and samplers) should be
decontaminated by steam cleaning/high-pressure hot water jet, and then washed by
phosphate-free detergent and finally rinsed by distilled/deionized water.

According to Appendix B Section 2(a)(vi) of ETWB TC (W) No. 34/2002, the
recommended sample sizes for different testing parameters are tabulated below:

Parameters to be tested Sample size*
Metals and metalloid 0.5 litre
Organic 0.5 litre
Biological response 6 litres

(*Quantity to be confirmed by testing laboratory. The quantity of reference sediment to
be collected needs to be separately worked out for each case, especially if biological
dilution tests are anticipated.)

Depending on the results of chemical screening, biological screening may be required
and samples of reference sediment should also be taken. In that case, reference
sediment required for the test should be collected from references sites in Hong Kong
waters designated by EPD.

All sampling bottles should be labelled with the station number, sample length,
diameter and depth, sampling date and time, together with full description of the
sample. If the contents are hazardous, this should be clearly marked on the container
and precautions taken during transport. The samples should be contained in
laboratory cleaned high-density polyethylene bottles or wide mouth borosilicate glass
bottles with Teflon lined lids in accordance with ETWB TC (W) No. 34/2002.

The samples should be kept at 4°C in the dark and should not be frozen. All samples
should be promptly analysed. If this is impractical, the recommended maximum
holding time is:

Sample type Maximum holding time
Chemical test 2 weeks
Biological test 8 weeks
6.5 QA/QC Requirements
For chemical tests, all tests should be conducted by laboratories accredited by Hong
Kong Laboratory Accreditation Scheme (HOKLAS) or, in case of overseas
laboratories, by equivalent national accreditation for these tests.
For biological tests, all tests should be conducted by laboratories with appropriate
accreditation. Reference should be made to the list of accredited laboratories capable
of carrying out biological testing as kept and updated by EPD. In any case, the
biological test shall include appropriate quality assurance/quality control such as:
() Negative Control
(ii) Positive Control
Ref. 2512043A-REP-039A 7 Parsons Brinckerhoff (Asia) Ltd
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7.

7.1

7.2

LABORATORY ANALYSIS

Tier 11 Chemical Screening

All samples should be tested for all the contaminants (except Tributytin (TBT)) stated
in Table 1 — Analytical Methodology in Appendix B of ETWB TC (W) No. 34/2002.
The table is enclosed in Appendix F.

When requested by EPD, analysis for other contaminants such as TBT, Dichloro-
diphenyl-trichloroethane (DDT), other organochlorine compounds, and other
hazardous chemicals which arise from specific industrial discharge or spillage, will
also be tested.

Tier 111 Biological Screening

Samples for biological testing will be taken as well under this proposal. When
biological testing in laboratory under Tier Ill is necessary (which depends on the
results of chemical screening), the samples will be used for biological testing in
accordance with ETWB TC (W) No. 34/2002.

In accordance with ETWB TC (W) No. 34/2002, Tier Ill biological screening is
necessary for all Category M and certain Category H sediment samples in which one
or more contaminants exceed 10 times of the Lower Chemical Exceedance Level
(LCEL). The methods with follow the requirements as stated in ETWB TC (W) No.
34/2002.

In general, all biological tests should be conducted on composite samples. Composite
sample is prepared by mixing up to 5 samples of the same category (M or H) which
are continuous in vertical profile.

The composite samples for biological testing should also be tested for moisture
content, grain size (% <63um), total organic carbon (TOC), and ammonia (as mgN/L)
and salinity in porewater.

Sediment classified as Category M shall be subjected to the following three toxicity
tests (to be considered as one set) on each composite sample:

a 10-day burrowing amphipod toxicity test; and
a 20-day burrowing polychaete toxicity test; and
a 48-96 hour larvae (bivalve or echinoderm) toxicity test.

Sediment classified as Category H and with one or more contaminant levels exceeding
10 times LCEL shall also be subjected to the above three toxicity tests but in a diluted
manner (dilution test). The samples shall be prepared prior to toxicity testing as
follows:

Sediment characteristics Preparation method

Category H sediment Sample to be mixed with 9 portions of

(> 10 x LCEL) reference sediment

Category M sediment or Category Additional set of sample (after dilution for
H sediment (>10 x LCEL) Cat. H sediment) to be purged” for
suspected of ammonia contamination ammonia removal (for amphipod test only).

Ref. 2512043A-REP-039A 8 Parsons Brinckerhoff (Asia) Ltd
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(* If the ammonia concentration in the overlying water of the test system is > 20mg/L,
purging of sediment is required. This is performed by replacing the overlying water at a
rate of 6 volume replacements/24 h for 24 hours, and repeated once only if the
ammonia level still exceeds 20 mg/L.)

The test endpoints and decision criteria are summarized in Table 2 at the end of
Appendix B of ETWB TC (W) No. 34/2002 (see Appendix F). The sediment is
deemed to have failed the biological test if it fails in any one of the three toxicity tests.

Only ecologically relevant species should be used for carrying out the biological
screening tests. The species to be used for each type of test can be selected from the

following:
Test Types Species Reference Test Conditions*
10-day burrowing Ampelisca abdita U.S.EPA(1994)/PSEP(1995)
amphipod toxicity
test Leptocheirus plumulosus U.S.EPA(1994)
Eohaustorius estuarius U.S.EPA(1994)/PSEP(1995)
20-day burrowing Neanthes arenaceodentata | PSEP (1995)
polychaete toxicity
test
48-96 hour larvae Bivalve:
(bivalve or Mytilus spp. PSEP (1995)
echinoderm)
toxicity test Crassostrea gigas PSEP (1995)
Echinoderm:
Dendraster excentricus PSEP (1995)
Strongylocentrotus spp. PSEP (1995)
*Remarks:

U.S.EPA (U.S. Environmental Protection Agency) 1994. Methods for assessing the toxicity of
sediment-associated contaminants with estuarine and marine amphipods. Office of
Research and Development. U.S. Environmental Protection Agency, Cincinnati, OH.
EPA/600/R94/025.

PSEP (Puget Sound Estuary Program) 1995. Recommended guidelines for conducting
laboratory bioassays on Puget Sound sediments.
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8.

8.1

8.2

INTERPRETATION OF RESULTS

Upon completion of the chemical testing, the sediment quality should be assessed
according to sediment quality criteria in Appendix A of ETWB TC (W) No. 34/2002
(see Appendix H).

The sediment is classified into 3 categories based on its contamination levels, namely
Category L, Category M and Category H. Details of the classification are included in
Appendix H.

Biological screening is necessary for all Category M and certain Category H sediment
samples in which one or more contaminants exceed 10 times of the LCEL. The test
endpoints and decision criteria for biological screening should be in accordance with
Table 2 of Appendix B of ETWB TC (W) No. 34/2002 (see Appendix G).

The sediment is deemed to have failed the biological test if it fails in any one of the
three toxicity tests.
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FMC’s Agreement to Rationale of
Sediment Removal
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CEDD Civil Engineering and Civil Engineering Office
== Development Department
Web site gkt . hitp//www.cedd. gov.hk FHHETLEEA T IE 101 58
E-mail BT fwlau@cedd.gov.hk AR TR AR
Telephone BEL ¢ 2762 5539 Civil Engineering and
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Our reference  KEHEEE . (0XEQI-01) in FM4/1C/70A - P19 101 Princess Margaret Road,
Your refercnce FRFAETE - 2512043A-GN-00283/13 Kowloon, Hong Kong
Parsons Brinckerhoff (Asia) Ltd. 25 March 2013
7/F One Kowloon
I Wang Yuen Street BY FAX: 2856 9902

Kowloon Bay

Hong Kon
(Attegntion:g Mr. Edmund Kwong FMC -. NO Further Comment
to Rationale of Sediment Removal

Dear Sir,

Agreement No. CE 44/2011 (HY)
Proposed Road Improvement Works in West Kowloon Reclamation Development — Phase 1
Investigation, Design and Construction

Management of Marine Sediment

We refer to your letter of 8 March 2013. a

2. We have no further comment on the rationale for the sediment removal for the above
project.
Yours faithfully,
(Derek Lau)

for Secretary, Marine Fill Committee
Civil Engineering and Development Department

FWL/
File: 130325 PBA WKRD Rationale
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Rationale of Sediment Removal

Parsons Brinckerhoff (Asia) Lid. 7IF One Kowloon

1 Wang Yuen Street
Kowloon Bay

Hong Kong

Tel: +852 2579 8899

Fax: +852 2856 9902

Email: info.hk@pbworld.com

www pbworld com

8 March 2013
Civil Engineering and Development Department Certiied 10150 5001, 180 14001
Civil Engineering Office

Fill Management Division

Strategy 1 Section

5fF, Civil Engineering and Development Building,
101 Princess Margaret Rd, Homantin, Kowloon

Our ref. 2512043A-GN-00283/13

By Post
Attn: Mr. LAU Fuk Wing

Dear Sir,

Agreement No. CE 44/2011 (HY)
Proposed Road Improvement Works in West Kowloon Reclamation Development — Phase
Investigation, Design and Construction
Management of Marine Sediment

We refer to your letter ref. (0X3T3-01) in FM 4/1C{70A dated 5 March 2013.

Based on your request, we enclose a special paper providing the justifications to demonstrate the need
for removal of marine sediment generated by this project for your agreement.

In particular, your attention is also drawn to the fact that the marine sediment is generated as a result of
the piling works for the viaducts.

According to WBTC (W) No. 34/2002, sampling and testing to determine the sediment quality may not
be required subject to approval of DEP for small scale dredging works of less than 5,000m3 in situ. As
the estimated maximum volume of marine sediment to be generated is approximately 1000m3, by copy
of this letter, we would be grateful if EPD can advise whether the sediment sampling and testing
reguirements can be waived.

If you have any enquiries, please contact our Mr Joey Ho on 2579 7021 and ho.joey@pbworld.com.
or Alvin Yuen on 3900 2102 and yuen.alvin@pbworld.com.

Yours faithfully
FARBONS BRINCKER

2

Edmund Kwng
Projjct Manager
EKK/EM vy

Encl.

OFF (ASIA) LTD.

cc. HyD/MWPMO (Attn: Mr. KF Lam)
EPD (Attn: Miss FUNG Wing Sze, Sally)
PB — Emeric Wan

(Fax: 2714 5198)
(Fax: 2591 0558)
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Agreement No. CE44/2011 (HY)

Proposed Road Improvement Works in West Kowloon

Reclamation Development — Phase 1 Special Paper
—Investigation, Design and Construction Rationale for Sediment Removal (Issue 1)

Agreement No. CE44/2011 (HY)
Proposed Road Improvement Works in West Kowloon Reclamation Development — Phase 1 —
Investigation, Design and Construction

Special Paper — Rationale for Sediment Removal

1. PURPOSE

11  The purpose of this special paper is to demonstrate the need for removal of sediment to the
Secretary of Marine Fill Committee in accordance with ETWB TC(W) No. 34/2002 (paragraph 8).

2. BACKGROUND

2.1  For the developments in WKRD including the West Kowloon Cultural District, West
Kowloon Terminus of the Hong Kong Section of Guangzhou-Shenzhen-Hong Kong Express Rail
Link and residential developments above, a traffic study was commissioned by Transport
Department and completed in 2009. The Traffic Study identified and recommended, amongst others,
a series of improvements to enhance the existing road infrastructure thereat and enhance its
accessibility.

3. SCOPE OF THE PROJECT

3.1  The Project will implement the following improvement schemes proposed by the
aforementioned traffic study:

(&) Scheme H — New road connection from elevated Nga Cheung Road (NCR) via Hoi Po
Road to West Kowloon Highway (WKH) Northbound, consisting of part (A) and part (B)

(b) Scheme I — New link road from elevated NCR to Western Harbour Crossing
(c) Scheme J - New link road from WKH Southbound to NCR

(d) Interim Scheme Q — Junction improvement works (involving local road widening) at
Canton Road and Jordan Road (JRD)

3.2  The locations of these schemes are highlighted in the layout plan at Appendix A.

3.3  Amongst the various improvement schemes as described above, Scheme H and Scheme | are
vehicular viaducts along the West Kowloon Highway. General layout of the viaducts is shown in
Appendix A. Deep foundation in form of pre-bored H-piles has to be constructed to support the
viaduct structures. As the viaducts are located in reclamation area, it is anticipated that
approximately 1,000m® of marine sediment will be excavated during the course of the piling works.
Among the 1,000m? of marine sediment, only 400m?® of which is expected to be marine mud. The
remaining 600m? is expected to be medium dense marine sand which is unlikely to be contaminated.

Ref. 2512043A-GN-00283/13 1 Parsons Brinckerhoff (Asia) Ltd
March 2013
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Proposed Road Improvement Works in West Kowloon

Reclamation Development — Phase 1 Special Paper
—Investigation, Design and Construction Rationale for Sediment Removal (Issue 1)

3.6 Inaccordance with ETWB TC(W) No. 34/2002 (paragraph 8), allocation of sediment
disposal space at sea will not be considered until the need for removal of the sediment has first been
satisfactorily demonstrated. The rationale for sediment removal must therefore be provided to the
Secretary of Marine Fill Committee (MFC) for agreement. In the reply by MFC under their letter ref.
(OX3T3-01) in FM 4/1C/70A Pt. 95 dated 5 March 2013, we are requested to provide detailed
justifications to demonstrate the need for removal of sediment of such quantity and the
considerations on possible reducing/reusing/treatment dredged/excavated sediment. It is also stated
that FMC will scrutinise applications (for exemption), taking into account factors including the
practicality of performance specifications, completeness of risk management strategies, and
comprehensiveness of option assessments including consideration of new technology. The above
advice by FMC is also consistent with paragraph 10 of ETWB TC(W) No. 34/2002. FMC further
advised that only when there are cogent reasons for dredging will FMC consider allocating the
necessary disposal space. The FMC’s letter describing the above is enclosed in Appendix B.

3.7 Based on the requirement of ETWB TC(W) No. 34/2002 and the advice by FMC, the purpose
of this special paper is to provide the rationale for sediment removal for agreement with the
Secretary of FMC.

4, RATIONALE FOR SEDIMENT REMOVAL
41 Justification for Sediment Removal

4.1.1 The marine sediment generated under this project is a result of the piling works for the
viaducts (i.e. not dredging).

4.1.2 Indetermining the pile type to be adopted, due cognisance has been taken to minimise the
account of C&D materials (hence marine sediment) generated. As a result, pre-bored H-piles are
adopted. As compared with large-diameter bored piles, the volume of C&D materials generated by
pre-bored H-piles can be substantially minimised. Shallow foundation which does not involve
excavation to the stratum of marine sediment has also been considered but is found to be not
practical based on structural considerations. Therefore, elimination of any excavation of marine
sediment would not be practical.

4.2  Estimated Quantity of Marine Sediment to be Excavated

4.2.1 Based on the information including the existing ground investigation data available,
preliminary design of the location and quality of the pre-bored H-piles for the various viaducts, the
estimated maximum quantity of marine sediment to be excavated by the piling works is
approximately 1000m®.

4.2.2  Among the anticipated 1,000m* of marine sediment, only 400m?* of which is expected to be
marine mud as revealed from the existing borehole data. The remaining 600m® will be medium dense
marine sand, which is expected to have little or no contamination because of its stratum-position
underneath the marine mud and the physical properties of marine sand.

Ref. 2512043A-GN-00283/13 2 Parsons Brinckerhoff (Asia) Ltd
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4.2.3 Further ground investigation (GI) works will be undertaken to determine the thickness of the
marine sediment at the piling locations. After the Gl data is available, the estimated quantity of
marine sediment will be refined and will be reported to EPD and Secretary of FMC.

4.3 Treatment for Reuse of Excavated Sediment

43.1 Indetermining whether alternative options other than disposal are available, reference has
been made to “Review of Options for Management of contaminated Sediment in Hong Kong Report
on Assessment of Management Options” (i.e. hereinafter referred as the PAMP). However, it is
found that the various ex-situ treatment options reviewed under the PAMP are revealed to be
technical infeasible.

4.3.2 Reference has also been made to the local experience of reuse of the excavated marine
sediment such as mixing cement with the marine sediment for backfilling has been considered.
However, it is considered that application of this technology for this project is limited.
Considerations are as follows.

(a) Marine Sediment Generated from Piling Works: As the marine sediment produced is not
as a result of dredging or excavation but piling works, the marine sediment will be mixed
with the other excavated materials during the course of the pre-boring operation. It would
be difficult if not impossible to extract the marine sediment from other excavated
materials for mixing with the cement for reuse.

(b) Shortage of works site: The various viaducts are located alongside West Kowloon
Highway which is an expressway. In order to minimise the traffic impact during
construction, the works site is reduced to the minimum required for construction. It
would not be practical to undertake the mixing operation within the works site.

(c) Shortage of works area: Off-site works area is extremely scarce in Hong Kong owing to
the numerous mega-scale infrastructure projects, all the potential works areas identified
under this project are substantially confirmed to be not available by the relevant
authorities. The only works areas that can be secured under this project are all located in
road verges which can only be used for parking of construction vehicles. Searching for
works areas for Engineer’s and Contractor’s accommodation to facilitate contract
administration is still in progress. Therefore, it is not anticipated that favourable works
area can be identified for this project for undertaking cement & marine sediment mixing
operation.

(d) Shortage of space for backfilling: There is surplus C&D materials generated under this
project based on the estimated volume of materials to be excavated and general filling
material required. Therefore, the more marine sediment is mixed with cement for
backfilled, the more surplus C&D materials are required to be disposed at the public fill.
As disposal space at public fill is also extremely scarce in Hong Kong, cost-effectiveness
of utilising the cement-mixed marine sediment for backfilling is in doubt.

Ref. 2512043A-GN-00283/13 3 Parsons Brinckerhoff (Asia) Ltd
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Appendix B

Layout Plan of Proposed Works
under the Project
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Existing Ground Investigation
Records (Extracts)
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- b & | & |s i é‘y'm
: 1N 5
3 ] l - 7.60
= -
- 1 I O oo
& & el :
: INF|F -
- L)1 900
- | 1 r 9.30
s ! ! 3
; Fi B & s 3
E 15/ | H R ! L4853 10.00
*  STOl Getuted MBI o Woler sarple REMARKS
1 Large dichurbed somple x  Woler leva LoceED M
B 7 e mompte }  Standerd pmerction taat [paTe 22,491
] 09 undirtuded sampie Permeablity teat
M V100 undilurbed 3ampls i CHECKED H.W. Chan
Mazler tompie & Plerometsr 1p
P/S Phlon scmpls o In=aitv vone sheer teet [DATE  30.4.91
Lam Geotechnics Limited
* Oflze 2F 332 Luekhart Rel . X Kerangg Cunun Blily  Hony Kong
* Laburatory: 26 F, Uit 3 Honour Indg, Cuntrz. No 6, Sun Yo St.. Chuiwan, Hing sy

* Talex S1B40 LGEQL HX

* Fox 83105657

* Tels 8910563, 5734365
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JOB NO. VK14
HOLE NO. BHI1A
SHEET 2 of 5]
DRILLHOLE RECORD DATE from _ _13.4.91 _ 4o 20.4.91
West Kowloon Rectormation, Site Investigation
PROJECT Yau Ma Tei Seawuoit
= METHOD Ratary CO-ORDINATES ROCK COREBIT T2, TNW
] I Diamant Boart E 83451433 PtoH to N
3 1 & Ne. HOLE DIA,
MACHINE o D7 N 819530.1% 140mm to 114mm to 89mm
j ] FLUSKING MEDIUM  Water ORIENTATION  VERTICAL GROUND—LEVEL 5.37 mPD
¥ l l?l ® 8 ‘i : .:‘ L] - Q
ik eBioS e SISEIBEICIS 2 | £ 1R, (502 s Deserpton
j SElEE|SmviBel 3 5= 2 | 5 13E (%% 5 ()3
Sa |83 | BE 2d | 8E |2 |5 » [ . ~
= f /AT H T ‘i’ “:3 il B - 10,30
|| 3 Il :
! - [l o] % [o]s 10
[ ] - S C
N F
B C 15/4 | L i - 11,80
i 16 /% i Js 5'5 F 12,00
_. L - 5611 r BOULDER and COBALE sizad fragment of
l - i ] b C 1050 slightly decomposed hardrock
= 3 [ 3 (FILL)
: . || P A RO I 1300
— » y
i : I ! ! C 13.40
- : 1NN :
;] . [ | [ 3 )l 1400
R JuuE -
. x ? = 5 folw _j A F
. o ] | ] k. \—9.5§ - 13.00 Tido
’} - [ 1 e e -
i
F BN ’ - 16,00 .
E - Soft to firm, greenish gray, CLAY with
- - i ] | E some shell frogment
5! - -
. [ e | | 22.84a l 4 E (MARINE DEPOSIT)
" 3 Innll | e
i ; 53R :
M F I | 12,63 F 18,00 -
J - - . | A
- 190 43 bls I r I
& = i l : S
- | ! | E EAPE Medium dense, light greyish yellow, fine
—-J N ! I I - 1900 “ to coarse SAND with some shel! frogment
¥ 3 TR A O (MARINE DEPOSIT)
3 i c s ]
— E I ! ! L‘?‘J‘m ﬁ 3 E o _1-
F16/¢ | H = i =i0 sb1ae3 b 2000k 7" -
1 REMARKS
L: - Seqalt dwhiried sernpla a  Waler womple
Los T.P. Wong
I Lorgn dixturbed sample X Waler fhvel i an
- ! SPT linee sample i Stenderd passbeation ! {pate 22,491
: l U758 undlelurbed 3ample Parmeabilily tesl
L M UTCO undidurbed sampte i ! CHECKED H.W. Chon
u Motler somete i  Plromate tp
_ P/S  Phslon somgle W In-sitv vone shear {eet [DATE 30.4.91
L . . .
Lam Geotechnics Limited
"_? *Offie 2 F 332 Loghhart Rd . Kar Keyoni Cormte Blefip . Hong Kung
i * Loboratory: 26 F., Ui 3, Honowt lnd. Centtre, No 8. Sun Yap 5t.. Charwan, Hony <nny
L
" Tona 51840 LGEOL HX - Fax 8340557  » Tels 8910563, 5714365
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J0B MO. W14
HOLE NO. BHIA
SHEET 3 of 8
DRILLHOLE RECORD DATE from __13.4.91  tq__ 20.4.94
Vest Kowloon Raclomation, Site Investigation
PROJECT You Mo Tei Seawall
METHOD  Rotary CO—-ORDINATES - ROCK COREBIT T2, TNW
. £ 834614.33
MACHINE & Na. oMot Boort N 81953 HOLE pia, © te H to N
19530.18 140mm to 114mm to 89mm
FLUSHING MEDIUM Water ORIENTATION YERTIGAL GROUND-LEVEL 5.37 mPD
5 ¥ g B e¥ °
n B |Vaterf B & E Fad O' [ = 3 .. | =
FLIES |Wallsdl =g lodio(38 2 | 8 (3|58 R |5 preerplion
SE| B8 (e’ [Zel 2 | ZE (=[S © [ % |25]|°7 1 3 [5]&
- 18/+] H EX] 1 . T
- ll { E ; ¥ ‘ Ses shest 2 of &
:_ I i [ - 15,835 -
: 7 3 Firm to stiff, light yellowish brown,
X I Q'Q | g E sandy CLAY with fine grovel
2 S -
N L L ALLUVIUK
o Inmll Z P 3 e I I i sebe
2 | [ | F "i;ﬁ‘l.l Extremely waok, greenish gresn,
- : 'i]_rl-l v completsly decompoesed fine grainad
: R | 1(3,{' a - il i GRANITE
3 [ l ] :'E.;F’g §_W 63 F 7300 !13_11.. g};l:féu{n donse, clayey SILT with fine
: INRE ;|
- E Y
- It ! C Hilpy
- i — | 24 0L
s 4| ] E Y
: IR | : L
» s : 6 E '}].”'}{
3 I . 2500 R L] ;
] - e Extremely weak, pink, Completely
: | | | : ﬂ[[;}‘{[ v decomposed medium groined GRANITE
C ] L ke
- I l | &m) i 7 - ,_{ll_[-'_};l (Medium dense, sity fins SAND)
- bl e e i
g IR F
: [ - LY
[ 27,000 |1 ¥
- | = | 7 : iq.{;‘q
: S 7% R
: s I
- | i A Bloz6st 7n.00f !11‘1.'.L
- {23 ; Extreenely weak, pink, Complotaly
- } : j Jﬁ,ﬁaﬁ 9 - decemnpased coarse grained GRANITE
~ = - |V )
. I l | C (Dens)e to very dense, fine 1o coorse
. - SAND
3 Py ;
F 17/ H - =2 | [ 24530 3p.00k. " - 3
. Smoll gturbed sample 4 Waie sormple REHARKS
I Lerge dirburbed sampla X Woter lavad LoGeED M'g"n‘g'
7T Uner sample l Standerg panetration taat (DAt 27.4.97
[ ure undtstombes sompie T Pamecbitly teat
] U160 undwiusbed sample CHECKED Mﬂ
a Watior smpla §  Phrmde tp
P/S Plion sample W In-vite vone sheer test |DATE _30.4.91

Lam Geotechnics Limited

* DIde 2F 332 Lockbart Rd . K Kwong Comm Bl . Hony Kong,

* Laburatory 26 F, Uit 3, Hooour Ind Cunpe. N 3 Son Yip St Chinwan, Hong S4ng

¢ Trtnx 61230 LGEOL HX

* Fox 8340857

* Tols BB105E2, 5734265
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= JOB NO, WK14 L
HOLE MO, BHIA
SHEET 4 of 3]
DRILLHOLE RECORD DATE from __13.4.81 4o 20,4.91
West Kowloan Reclomation, Site Investigotion
PROJECT Yau Ma Tei Seaqwall
METHOD  Rotory CO—ORDIMATES — ROCK COREBIT T2, TNW
Diormont Boert € 83461433 P toH toN
MACHINE & Nao, HOLE DA,
D7 N 818530.19 £ 140mm o 114mm te 89mm
FLUSHING MEDIUM  Waler CRIENTATION YERTICAL GROUND~LEVEL 5.37 mPD
o B g - L
n 2 fwotee| » B2 gridals 2 1% = -
S B IR R A I R BEIE Pesption
R IR ISR IR R R
SN EJNL T v -
3 Pl || S
E l I [ E :‘ ..s..
5 = | - 1 E3naob
] IRNE FL
g IEER b E b
C &10,15.08) 1N - e ]
- 11 | N~50 : 32000 0L
- RN E [
- N o Fe
- | f 7] F3%00 .
: || ZEER A
- It E 4 F b
3 | [ A1 T
- IREN E [
- {18 - o Extrernaly weak, plak, Complatel
yr]d ; o ”
174 ! I 1 :{qng[a} 1‘ - noor A decornposed coarse groined GRANITE
..—18/4 - il L .'.-s W
- [ i F Ly (Danse to very denss. fine to coorse
5 [ - SAND)
. i ! | F36.00L . - ]
: RN 5
. I 1T ]| ot
- = T - 37.00{.
g 1] 5
- o | (l2t -
- AE0H]4 1 y [
- ||} ! H=216 s -38.00.
: (1] E L
: ! | S
:___ [ Il ] > [39.00k
g 1 I
2 IRER ’ S S
- 18/4 | n -] | AL TN
L] Smell disturbed sample s Yolw sampls REHARKS
I lorge dturbed sample  x  Waler tavad LodeED 'LP'—WQM‘
E SPT finer somple l Stendard panstrotion tesl [pATE 22,491
UT¢ undlslurbed somple Pamwablity test .
W UH00 undietubed somple 1 CHECKED H.W. Chan |-
B Motlar sampie 4  Plaometer tp
B/S Pllan sarmple N In-aity vone sheor lewt [ DATE 30.4.91

Lam Geotechnics Limited

* Office. 2 F, 332 Lockhart R . Ko Xwnng Comm, Bldy , Hong Kang.

* Laboratory 26 F _ Unw 3 Honnur Ind Centre, No 6, Sun Ymy St Chisvwean Hnny Kong

* Telex: 61240 LGEOL HX

+ Fux: 8320657

* Tels: B910563. 5734365
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- JOB NO. WwK14
HOLE MO, BHIA
SHEET 5 of 8
DRILLHOLE RECORD DATE from _ 13.491 3o 20.4.9)
West Kowloon Reclamation, Site Investigotion
PROJECT You Ma Tei Seawall
METHOD  Rotary CO—ORDINATES o= ROCK COREBIT T2, TNW
Diomont Beart E 83461433 PtoHto N
CHINE & Mo, HOLE DIA,
MA o7 N 819530.19 140mm to 114mm to B9mm
FLUSHING MEDIUM  Watar ORIENTATION YERTICAL GROUNMD—LEVEL 5.37 mPD
- Kl o o ¥
b ! - 1 a E -
o8| o8 [lear| B BEIBE(S|E 2 | 2 1E, |52 . Beartpton
2| 5% [vmesiBgi 22| 2|8 2 | g [§E)&° &
5S¢ |85 |dote (B2 L BE | =& LA ™
F18/4 | H E I | 3
3 1TEEN (i1 :
- ARBS A 17 - :
:_ [ 1 i Ne134 L4 5_41.00 X
f_,, = | 5_4?.00 ,
o l Jq ’ 2 - o
1871 | f | 12 F sso0f.” "
| 187+ J I | 3 [ o
: (1L6 2
F . i lmn 19 S
. i [ ] =140 * [ 44.00
: | | | - i Extremely weck, pink, Complataty
- } I l o decomposed coarse grained GRANITE
3 ¢ |~} I F 45.00 , . (Dense to very dense, fine 1o coorse
o | L : SAND)
E l 9}5 } E .; ':‘-
C 48, X
i/ |9 | | = By F 46.00}.7. ",
F 2075 N f - ot
| ]| e o
- 'l [ 0 .‘. -
3 ] s [0 ¥ Faook
: 8 I I E e
E F a0l
: o s S S8
2 bp g BeAThy 234 b |
= 1EER I
= RN ool
. 48,50 I | S i T
F N o fata3b sesobht - B
: [ do | o {oo] mw N F P, See sheet 6 af 6
- 20/4 o | [ b lsgiF ooy T
. Small dwturbed pomple 4 Walar rample REMARKS
I Lorge disturbed sample = Walee lavsl toscen _T.E. Wong,
E SAT linee sampla 1 Stendard panstration Lt [OATE  22.4.91
l U784 undieturbed sorapla I Pormoabiitly keat
| U100 undalurbed somple | CHECKED H.W. Chan
a Matie zomple & Plezometer tp
P/S Pllon sample W In=vity wane shear teet |DATE __ 30.4.91

Lam Geotechnics Limited

* Offick 2 F., 332 Lockhart Rd.. Kai Kwong Conun Bidy . Hony Kony
b Lakptatory 26 F, Unit 3, Honour Ind Centen. Ne 5. Swn Yip §1 . Chavrnn Hony Kany
¢ Telex. 61840 LGEOL HX * Fax: 8340657 » Tels: 8910567, 5734365
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- JOB NOQ, WKi4
HOLE NO. BHIA
SHEET 5] of B
DRILLHOLE RECQRD DATE from __13.4.91 s 20.4.9]
West Kowloon Reclamation, Site Investigation
PROJECT  vou Mo Tei Seowall
METHOD  Rotary CO—CRDINATES -~ {ROCK COREBIT T2, TNW
" E 834614.33
Diomant Boart PloH to N
INE & No. HOLE DIA,
MACHIN “ o7 N 819530.19 140men to 114mm to 8Smm
FLUSHING MEDIUM  Water GRIENTATION YERTICAL GROUND~LEVEL 5,37 mPD
] K o " - ® .
> - o =
B T |Water| 2 S [ B2[|O1E P e 2 = | e .
FElEglieVlsd| s | o5 (o|38 2 | B |8xisEl E |3 Beosripien
ER Y e/ RS RSN R - & 55 & g &18
SE |85 |dote BRI & L e -t ~t m
- 20/4 g 1 { 5 +
i [0 ] o foof 4 - * +F
- C soss|t  *
- Wo | 190 wo|l o . csuoolt T+
- Y i ) £ +t 4
E i ]_ ; R AE] -+ +
- ok ! " + T4
- w6 | 190 Jio0| 2 - e X
- ! [ | [ 520017 Sireng, light pinkish green with
- X : C eo3n)t + + dark green spackles, slightly
- ! ] ! W - +T ]y decamposed coorse grained GRANITE
s | | I . .t medium spaced Joint with limenita
- 1?0 I?a o3l 3 5-53.00_1_-1- + stoined dip 10™25" ond 45
- | T
- [ E saash + 4
: IR E
- [ I l [_54.00 + |+
3 190 | 100 |io0| 2 T
2 RN S L
3 bl 1] - -
- 20/4 o ; r _ -2958F siashht 4 e
3 | I i E End of investigation hole at 54.83m
- 1 I 56,00
- prg :
£ AR - 57.00
F {1 | F 5600
- | I | - 59.00
- } | [ - 60.00
REMARKS
L] Senoll dwturbed somple 4 Woler mample
0cCED _T.P. Wong
1 Large diburbod sampls 2 Watwr Fever v 0
E SAT (inee samgpls l Stemdard pestration teet [GATE 272,404
l U?8 undlaturbed sample T Permectitly test
W U106 undislurbed sample . CHECKED H.W. Chen
B Mazier sompts i P'ez?mdd v
P/S Phles sarmple Vv In=wiu vone sheor Lest DATE 30.4.9

Lam Geotechnics Limited

¢ Offica:2 F, 332 Lockhart R, Ka Kweng Cu
" Laborarery 26 F, Unt 3 Hoanow Ind Cunree
* Telex. 61840 LGEOL HX * Fax. 8340657

mm Bldg Hong Kong
Mo B Sun Y S5t Chanwvan Honn Nong
+ Teis 8910563, 5734368
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PW7/2/33.105/31
DRILLHOLE RECORD ¥ ©
BAch BACHT SALETANGHE SROUP HOLE NO, ISL/S7/027
S‘GIIETAHGI'IE SOIL A FOUNDATIONS SPECIALISTS SHEET i of 5
CONTRACT GC/91/050F C.ED. DATE from _9/1/83 1o 15/1/93
PROECT WEST KOWLOON EXPRESSWAY LAND SITE INVESTIGATION
{ADDITIONAL HOLES IN JORDAN AREA)
METHOD  ROTARY CO-DROIMATES o ROCKCORERIT T2—-101
MACHINE &No. CMC—40 E asisss.07 HOLEDIA 00 dottm b
- ’ N 818712.02 e %
FLUSHING MEDIUM  WATER ORENTATION VERTICAL GROUND-LEVEL.  8.29 / mPD
= 4
3 wlogar | gy | v -
ML R A ERE —
Solfe (ume/{E3| 38l =28i°|38 2 | 5 |23 88! & (3|8
S& | 38 |eoe |53 B2 | B2 |7 8 |€31°7 | 3 |5]|8
- X »
R Mmool = n
_—1 - Angular to subongular COBBLES
C - with occosional boulder,
- Te=101 = 1.50. Bouldar ot : 2,65m—-3.00m.
- £ {FiLL)
2 -
|- ~ -
N 80 c
N L=t L
F 3 L4 520 F3.00
: G | 1] E
- N'—_'-24 . E_ML
- . 2 - 400
C y - 410
s - 5,00
: 1(15 I -
: (2B By
- 6 4 - 6.00
- ' * %
- 7 . - 7.00
- o {24 - Medium dense, yellow, fine to
- E 5658) 3 - 45 medium SAND with occasional
- = N=24 - shell fragments.
E 8 6 - 800 L
- * XA
g F 9.00
: Eﬁﬁsa} I :
™ WV 7 o
E N=27 . E 2.48
10 ] Sk 171 1000 _
» SHMALL DISTURDED SAWMPELE & WATER SAMPLE REMARKS
A L06GeD _H.C.Yeung
LARGE DISTURBED SAMFLE ¢ PIEZOMETER WP ° 24
1 SPT UNER SAMPLE 'L sTanoewee DATE __198/1/93
8 u75 UNDISTURBED SAMPLE ] STANDARD PENETRATION TEST
B} vioo UNDISTURBED SAMPLE PERMEABILTY TEST CHECKED D.Yuen
MAZIER SAMPLE (78mm) [ .
{} MsTON SAMRLE @ IN-SITU VANE SHEAR TEST |DATE _ 20/3/93

—ppy

P = | e e e e

o g == ey
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ACHY
S?LETAHGHH

BACHT EALETANGHE CROUM

SOIL & FOUNDATONS SPESAUSTS

DRILLHOLE RECORD - ©.

CONTRACT 6¢/31 /O50FCED,

PW7/2/33.105/57 !
HOLE NO. ____ ISL/ST/p27

SHEET 2 of 5

—=2 ____of___ 5
DATE from 9/ /93 4, 15/1./93

WEST KOWLOON

EXPRESSWAY LAND SITE INVESTIGATION

PROECT  (ADDITIONAL HOLES IN JORDAN AREA)

METHOD  ROTARY CO-ORDINATES ROCK COREBIT  Tg~101
E 83485607

MACHNE &No. ©MC-40 N 818712.02 HOLE Dia, H.00m

0.00m=11.00m SX
~36.00m PX

RUSHNGMEDUM  WATER

ORENTATION VERTICAL

38.00m-—-44.50m Hy

T stanpeipe

l STANDARD PENETRATION TEST
1 PERMEABILTY TEST

@ IN-SMU VANE SHEAR TEST

K sPT UNER campie

B v7s weotsturee SAMPLE
f vioo unoisTUREEY SAMPLE
8 mazer saypie (75mm)

L eeston sawee

DATE _ 19/1/93

CHECKED D.Yuen

DATE

20/3/03

GROUND-L EvEL B.29 mPD
N L.
?" 1 Wl o ot o "
= = R » 2 H
o § : !\'elsée} g 8 E‘ 8 E C? 25 2 ‘E g B 2 ) Geseription i
£l Z tme/|58( g3 | g5 [d g 3 E {22 /8E[ 8 |2
SE | 88 |’ |93 B3 | 58 | |£E & |&3 g15(8
2 X 3 7575 r
- . u —
én !1gpm N it ;
e N N L
- 344, C
: ) i H 2 11,45
12 10 - 12.00 E
5 * - 12,90 J
- 13 - 13,00 E
3 !%?34) ' 11 : :
- YH—T{‘!' - '_-' 1345
14 12 - 14,00 [:
- * ETET0
- = Medium dense, greyish yellow to '
S - vellowish grey fine to medium |
-2 - SAND with occasional shell
:—1 S s l{AJ = 15,00 fragrnent_s.
C T 3443 I 13 C {FLL) !
n Net 4 - -: 15,45 E
- 16 14 F 4 1‘
; - 3610 E
- 17 - 17.00 :
3 [ | | . !
- Net3 « 517.4 i C
- L™ LAt !
- 18 168. 20 | 18.00 F v ;
- * 1810 Medium denss, vellawish gray, /f [
- - sondy CLAY with occasiongl 3
- - shell fragments, Aw
- 19 -18.71 F 19.00 (DISTURBED MARINE DEPOSIT) M
- lﬁ{w l " 2 Medlurn dense, vellowlsh grey g
2 s J 1845 fine SAND with ‘occasional shel g
2 F fragrnents,
- 2 Px _‘ 1,7y 26.00 (DISTURRED MARINE DEPOSIT) -
g SUALL DISTURBED SAMPLE o WATER SAwPLE : REMARKS
. ED _H.C.Y. L
LARGE DISTURBED SAMFLE -3 PIEZOMETER T LOSSED _H.C.Yeung,
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BACHY
SOLETANCHE

BACHY SALETANSHE GROLP

SO & FOUNDATIONS SPECIAUSTS

DRILHOLE RECORD

CONTRACT 6C/31 /050FC.ED.

W. O, PW7,/2/33.105/51
HOLE NO. 181 /ST/027
SHEET 3 of 5

DATE from 9/1 /93 to_ 15/1/93

WEST KOWLOON EXPRESSWAY LAND SITE INVESTIGATION

PROECT  (ADDITIONAL HOLES IN JORDAN AREA)
METHOD  ROTARY CO-ORDMNATES — ROCK COREBIT  T2-101
E 834888.07 0.00m~11.00m SX
MACHINE &Mo, CMC~40 HOLEDIA.  11.00m-36.00m Px
N_818712.02 36.00m~44.50m _HY
FLUSHING MEDIUM WATER ORENTATION VERTICAL GROUND-LEVEL, 8.29 mPD
g
'g‘ W 3;.“ s > g .:\ ald 4 i
0% | o ,gf.:{; .5 3§ SEf .39 = 2 [8.[E=| 2 |a Description
S2igg |tme/|B8l 5228|758 3 E|ST{8E| & |8z
SE |88 |’ 28| 22 | 58 |« B eI 13 &8
- PX 18 20,10
o] 7 - .00
ZF: ) & l 21
- 5 C
= 2 'ﬁﬁis} 19 2145
- 4_35", - Irgediumﬁdentse. grzy. s[ig:gy
- e - cayey fine to medium D
22 1g: 30 20 22.00 with occasional shell dragments.
- 8.00m C 5710
- o -
- o . (DISTURBED MARINE DEPOSIT)
- 23 - 23.00
- l@?y ) I 2 -
- A5, 1 -
: o < : 2345
- 24 291571 F 24,00
- -
- - 24,30 Medivm dense, grey, fine SAND
- - with oecosional fine shall frogments,
- - (DISTURBED MARINE DERQSIT)
25 s 16.71 [+ 25.00
= l?.&.s.u) I 3 F
2 N=38 . £ 23,45
MR o
S S C
.26 7 24 [ 26.00
2 - * L3610
E ! - Medium dense to dense, gray,
- N fine to medium SAND with
F 27 ¢ - 27,00 accasional shelf frogments.
- 24 C
- 1"'5‘5-5? I o5 E s (DISTURBED MARINE DEPOSIT)
- H=23 * F * N
- - N
- 28 26 - 28,00
- ¢ 28,10
- 29 - 2071 :29.3}. X 8 —Glig
- 13.4.451 |2‘r‘ - Very stiff, greyish brown sand
- NetB . 52945: A&;ﬁ greyisn brewn sandy
Fao | oex 2171 F 30,0017 (ALLUVIUK)
» SMALL DISTURBED SAMPLE & WATER SAMPLE LOGGED H.C.Yeuna
LARGE DISTURBED SAMPLE . £ PIEZBMETER TP
K SPT UNER SAMPLE "E stanopipe DATE _ 19/1/93
E U75 UNDISTURSED SAMPLE | STANDARD PENETRATION TEST
U180 UNDISTURBED SAMPLE CHECKED D.Yuen
MAZER SAMPLE (76mm} § PerueszuTy et
O siston savrLe @ IN-SITU VANE SHEAR TEST {DATE __20/3/83

[N

e —

I



PW7/2/33.105/S1
= DRILLHOLE RECORD ™ ©
I 4 HACHY BOLETANGHE GROUP R COR HOLE NO. - lsL/s1/027
HE SOIL & FOUNDATIONS SPECIALSTS . SHEET 4 of S
— CONTRACT 60/01/050FCED. DATE from 8/1/83 1o 15/1/93
IWLOON EXPRESSWAY LAND SITE INVESTIGATION )
INAL HOLES IN JORDAN AREA) e
CO-ORDINATES ROCK COREBT  T2—101
o0 E B834658.07 A 0.00m—31.00m SX
— HOLE 11,00m~36.00m PX
N 818712.02 36.00m 44.50m _ HX
WATER ORENTATION VERTICAL GHOUND-LEVEL 8.29 mPD
b E“ EN alg 3 =
._g 8? ﬁg |3 = 2 |8 _1%82| F |lele Description
selsaima|Siey & | 5 |B5 %) 5 (2|5
239- _iEp: S8 =& " e N - Lo
{100 30hls % v % " Medium dense, greyish ond g:
- ! 2 L 304517 reddish brown, cloyey fine i
" E to medium SAND. 3.
L7275 F 31,0015 (ALLUVIUM) {.
l?f Iz‘:‘3 L ey Medium dense, brownish yellow, F
y ='512 2 Eanas fine to medium SAND, ]
S A {ALLUVIUM) ¥
2371 -32,00-_.._'{_{“ i
100 40bls % C T Medium dense, brown, sity fine i
iy 32,45 Hl\g, to medium SAND. A . é
- MRt {ALLUVUMY . . :
" L2471 | 33}0 K{FLT% (. (ki Ce i
- [ §1
K A ¥
N=t9 3 Eﬁﬁl |
34000y i
100 §3h|s %2 n 34%5'tl:j]:t|. : ?
|| TR 1
 ssoof L ki
F P i
- Ii'r‘t;q:l Extremely weak, greyish brown :
100 N R B pinkish brown, completely L
Y, o - 3.11[_1}'. decomposed medium grained "'
+ 02 Y " 38, {»r[}'[, GRANITE. 3
l:;fgg) |3_4 535_45 iﬁgt v (Stity fine to medium SAND})
- :tfl'ft Becoming pinkish red ot depth :
35 F 32,000 (1 35.00m {o 38.00m.
- 3710 '_tf_lff_l
= Rl
E Hih
- 38.00 {-!.lﬁ
l%fn 19 ‘35 EE U132
Neds . =AY
E ol
C 39,00k et
ottt
- S a
w| | -
. =317 | 40,00k 15t 4
SAMPLE WATER SAUPLE REMARKS Eh
SAMPLE [} PIEZOMETER TP LOGGED _ELC.Yeung, il
: Pressuremier Test carrfed out . Ly
: 3 sraoppe DATE _18/1/33 PNT T G 55.00m to 40.00m. N
SAMPLE | STANDARD PENETRATION TEST g
3 SAMPLE cHECKED D.Yuen = il
§ PERMEABIITY TEST ———— A
76mm) [l
@ IN-SIT VANE SHEAR TEST [OATE __20/3/83 .
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BACHY ROLETANCHE GROUP

SOIL & FOUNDATIONS SPECIALISTS

HOLE NO. ISL/8T/027

DRILLHOLE RECORD W © PW7/2/33.105 /51

SHEET 8 of __ 3

CONTRACT 60/91,/050F CED. DATE from 8/1/93 o 15/1

/83

WEST KOWLOON EXPRESSWAY LAND SITE INVESTIGATION

(ADDITIONAL HOLES IN JORDAN AREA)

ROTARY

CO-ORDINATER ROCK COREEIT  T2—-101%
o ovoto E a34656.07 " 0.00m—11.00m S
- - N 818712.02 HoLE 35 Oome 4ikn
_i=DIUM WATER ORENTATION VERTICAL GROWD-LEVEL.  8.29 mPD
B wl gm ) o
) Wat: = ™ afy n -] )
L | tevety b? 3§13k s |38 2 AEE IR Daseription
time/1281 38 | 23| |88 @& 8 138|251 ¢ [8]8
_?EEF_-;‘::;:" ez A8 & | w o o} QI
=== = TR
Bl X TR
= s 100 R
% ‘7 E £1.00 :{: ['}:,:1:’
E l{gs F _-f-[-l.f};[ See sheet 4 of 5
S121417) l & . EL[EF
N=52 . S (€D.6.)
. -l
Y IR
. S ===t
E
5.10m Mk
R{%E - oo LT
i |19: 30 -4300-“:{1}1-_[ Extremely weak to weck, pinkish
& 111.50m 15.12 l - L brwon, completely to highly
N Lligéigﬂ} 40 4345 ﬁ%{ decomposed medium grained
- = = Ll GRAN|TE,
—""-_'_ - .
. - C ELER 1
:! ¢ W\ =571 44.000F bf}l (Silty fine to medium SAND with
: N CREE some subonqulor fine grave
i 100 “'-h——"’ir[:}.}. v/ : gul gravel
11s:30 | AV s F as s i sized rock fragments) 2y
¥ [11.20m 3 VA S ‘
j at N +
07:30 - + T+
100 | 84 |44 T
- +
, - + T
‘{ 45650 T . Moderately strong 1a strong,
L4 E ER brownish pink and greyish pink,
» - 1 mottled white & black, modergtely
» to slightly decomposed medium
ki +
i 100 | 47 , E Pt grained GRANITE with medium to
J 10, - 7+ very closely spaced, rough to
- 4s.03t+ T 4 smooth & planar, kaolinite and
-~ + limonite stained pints, dippin
R jpints, dipping
=1 Tt E [+ 20°~30%, 45960 and subvertical.
_ﬁ 100 | &3 38 n " Subvertical Joints at :
: P 49.33m~45.48m, 45.47m-45.60m,
P + + 45.86m—46.12m, 45.12m—46.30m,
- + T 4 4B,18m—45,38m, 46.34m—48.48m,
D; 100 | 83 {77 - Lty 48.70m—46.93m,
§ - 40.49F 4
- an Cas0lt
- 4873t | +
— 100 | 58 [24 C. 1ty
8.0 C + 1+ —
L1 - 49.42+ + M l‘p
00 | 38 |0 = - 4
— =il Cgpdlh T 4 End of Invesligation hale ot .84,
RBED SAMPLE & WATER SAMPLE REMARKS
" RBED SAMPLE  {} PIEZOMETER TP t006ED_HC.Yeung.
. AUPLE I STANDPIPE DATE 19 :‘1 £Q3 CDG. : Completety dECDmPOSEd GRANITE
IRBED SAWPLE . 1 sTANDARD PENETRATION TEST
Led. f;ﬂél; ;Aﬂ:-!)m.e T PemuesmTy TEsT CHECKED D.Yuen ﬁm
o LE @ IN-SIU VANE SHEAR ST [DaTE __ 20/3/53 3%
§ 3
i - 5
— BEY Yaand! rhira e




Gl . Drillhole No. B30
o Drilthole Record T
Limited —_
PROJECT Central Kowloon Roufe and Widening of Gascolgne Rosd Flyover (Investigation) - Ground Investigation
METHCD  Retary Drilling CO-ORDINATES Contract No. HY/2008/14
E 834757.01 ,
Machifie & No. BR-22 N 819181.69 Date _29/04/09 1o _13/05/09
FLUSHING MEDIUM Water ORIENTATION VERTICAL GROUND LEVEL +10.77 wfD
- EE
Bl o3 El = e 2] L8 z N
= 2 T . - ..
siE|EE| ZE| BSE[EE[S (e [E spis {B_| E1 o Description
SEE|E=cleE|sf| 22|28 4|l IR RE
ceg|lsedl 2 Elsg (23| o |EESE 3 TRl E| B IE
%map%!’. cEprfdifd| s |LEESE = Ne. TypeDept & Al 3
- b Firm, reddish brown oecasionully trown, sandy clayey
o 5 SILT with some anpular 1o subangular fitic (o conrse
- 1{ . |can - gruvel sized rock fragments, (FILL)
: 2 o5
! e | -
- g C
- 3w |440] 1027 150 e .
[ [ jum dense, greyish brown, clayey silty fine 1o
[ - cousse SAND withi some angul'nr to s‘ubn'n%lﬂar fincto
-2 ; . ;_.gg - caarse grave] sized mf:l: frogments, (FILL)
:—3 6 e 30p :—
N 3.20 I 7 3z o
: e TR
u 8 ¥ 3850|4907 270 5 5 - —
- 6131 - rOWRiS] occasionally prey, angular to-subangular
4 0.66m B - COBBLE with much mediom 13 cqa;";“e pravel sized
201 16:00 J T&-131 - mad:mleg!stmng {0 string granite, tuff, brick,
Ko Dry | 20 - concrele fmpments and wood pieces end firm, sandy
- ot A T6-131 - silt matrx. (FILL)
- 08:00 vd ol F '
E- 5 /?j T6-131 :_
[ A - 10 -
n /%] 5131 - .
- o 550|522 5.50 _ __ i
[ // - Firm to stff, preyish brown, sandy claycy SILT with
X o some anpular o subanguler fine fo coarse prave] sized
¢ - 2 rock fragmentts, (FILL)
s // :
o 1w 650 -
; &£10 F.'.!'."" i1 E 6,70 N
7 Nwis ) -
N ) 2 70 -
- y 750 -
.8 o -
: 7 §“§3 s Very tensc, brownish Tightl
- . " -+ Yery dense, brownish grey orcasionally prey, slightly
- // Bz N 8 silty fine 1o codrse SAND with Some angulr to
Lo Z 1509 g5, - subnngular fine {o medium, gravel dzzd rick aod shell
E 00| mr2, 16y 520 » fragments. (FIEL from marine deposiis)
o 3,03m 11,13,14,16| ~ F
Co n Iu-sa 7 u
Canan 1800 t7H g F
[OsS, 9.06m -
£ a - 558
®  Smuli Disturbed Sample ¥ ‘Water Level 1. An inspection pit was excavated by hiand ta a depth of 2.00m.
| Large Disturtied Sample | swndind Peneiration Test} y oo MGl : .ﬁ; {leg‘n:’gg! x%ad permenability test was carried out between depths of
B ser Liver Sariple I Permestity Test 3. Constant bead pemeatuja tes1s were undertaken botween depths of
B 176 Ungisturhed Sample B Fleoieter Tip DATE tnsaoy | 1010-11.68m and 43.40- sml::. Bepths of :66-7030
] ; : . Packer test was car outat the depths of 57. i, N
U]m '_J“umh'd Saeuple & Standpipe Tip 5, Inipression packer testing were underinken from depths of 56.60-58.10m,
Mazier Sample % PresremeterTest CHECKED _P.Cilre .80-59.30m; 59.00:60.50m, 60,20-61;70m, 61.40-62,50m, 62.60-64.30mi,
D Pistont Surmple | Impression Packer Test 63.80-65.30m and 65.00-66.50m.
4  Water Sample ™~ Vane Shesr Test DATE 19/05/2009
ETW) z _ALL GLE B3804 AQECTEF VAHEW.GPY




G . | Drillhole No. BH30
. Drillhole Record ‘
sind Development Sheet 2 of 8
Limited o
PROJECT Central Kowloon Route and Widening of Gascelgue Road Flyover (]nvesﬁgaﬁoq) = Ground Investigation
METHOD Rotary Drilling CO-0ORDINATES Contmc{_ No. HY/2008/14
E 834757.01
Machine & No. BR-22 N 819181.69 Date _ 29/04/09 fo 13/05/09.
FLUSHING MEDIUM Water ORIENTATION VERTICAL GROUND LEVEL 410,77 mPD
= EE .
%xg?-‘- PR L D W g ipt
sBE|SEISE) BEE FE|S L IR smpis 13 | E] 7|, Descripion
=] ==ul 2 % EICR e & -3 :_- = I} 3] = < = -
EEE3Ea EcfHEL|GE S |E8EE 2 |mvenid| S| 3 |E
- 0B:00 10,10 - ’ 5 .
c E et previous poge
X ; By 10 :
N / / B-142 B
" £ 1 1y, -
- uzl| g5, | Bg 12 F
- F«i-ﬂ' X
- 2 B g -
F 1 2
- v4 ! Mg 12 -
- 23 1305 -
- 1350, 11“1'5 L 2 1320 -
o F*ss'n' E o
: 25 ¥ 1350 -
:_14 Z_
C 26p—y 1460 -
L 15.10 3"?“ . / Be136 »
-dﬂsnglgs‘mg 18:00 £/ 200 1504 -
[ w50 8,i6m 1530 g3z, - | m g 1520 -
- 0800 F’-’-%"’n ? -
E 29 B 1560 - I
s -
N 77 n 1660 - "V dense, grey, silty fine {6 conrse SAND with some
o % Baag2 ‘ - nncg'ruylnr o subanx‘;u]n?' fineto inediinr_i gravel sized rock
=3 : 3 1505 — end shell frogments, (FILL from marive deposits)
C 1220 e, 32 1220 L
: e :
3 i I L2 R
Fin 3
= ' . 18.60 -
N 7 , B=79 HE L
= A _ 30t jops -
C 19:20 lﬁ:’,‘,s,-; “E 190 . 19.20-19.65m:Medium dense.
r N =30 -
- wH e F
. REMARKS
®  Spooll Disturbéd Semple ¥ Water Level
| Lovpe Disturiied Snumpls | Standard Penetration Test| 3 0corn  wChin
B SPTLinerSamplé T Permeatinty Test [
B utsudiubed Sampte B Piewweler Tip DATE  _1805n009
V160 Undisturbed Snmp! & Standpipe Tip
Mazicr Sample & Pressuremeter Test CHECKED PClee
[ oo Sample | Tmpression PackerTest |
& Waler Sample ™~ Vane SkearTesi DATE L .

LE S

AL GIB

1)



m . - Drillhole No. BH30
~ . Drillhole Record f
" id Develapment Sheet 3 of 8
s
PROIECT Ceniral Kowloon Ronte and Widening of Gascoigne Road Flyover (Investigation) - Ground Investigation
METHOD Rotory Drilling CO-ORDINATES Confract No. HYR2008/14
E 834757.01
Machine & No. BR-22 N 819181.69 Date _ 29/04/09 to 13/05/09
FLUSHING MEDIUM Water ORIENTATION VERTICAL GROUND LEVEL 0,77 mPD
- EF
Bl |z E| 9,2, =
—_ F-1 e - & - i e
EHEL R H g,;ﬁ.z sops |3 | 202 |, Description
£ EsizEs %‘5=§|~"'§ HEE 2E 5| B
gﬁzﬁsﬂ sEERCE|3E| 2 |E2ES & Ne. ‘TypeDy ME, 2| 5|8
- F Sce previous page
E 7 I ™ neo Dens Gcasionally brownlsh groy, sighily si
[ i ™ N ¢, frey occasionnlly brownish grey, sliphily si
- /A Dol \ o fine to-conrse SAND with some angular o subangutlﬁ:
— 3008 2409 - fine grvel sized rock aitd shell fragments. (FILL from
s 2120] ng, a0 gy 2120 L muine deposits)
- 13,912, 15 7 -
o F-ﬂ o
. a8 2 -
. 3
L 7 ; B ;
23 /] 3
C XL T -
E 302m Fﬂ.!. 012 -
it ) o
Cosm 18:00 C
ﬁ 73 ;
24 0800 -
Y, Bl -
I 25 /;4 C
: 25,3 - y = :?JJD -
c s B 5 . T Firma 1o SUTT, dark greentsh grey, sandy iy CLAY
C =13 o 4 wilh somc angular 10 subangulns fing pravel sized rock
E . [ gnd shel) fragments. (MARINE DEFOSITS)
[-26 ;_ b
- S
C S0p— 26:60) a L
N 74 B3l \ N i
b7 // N - - gt
E 51 2205 [C
L 2r20] @, 52 oy 3320=hbd 2720 SR . - .
u 5,7, 6 Zz - el Medium dease; grey, sliphtly silfy fine (o conrse SAND
- 28 7 » L 6 wilh some anpular to subsngular Ane gravel sized rock
3 53 @ e LA and shell fragments. (MARINE DEPOSITS)
25 -
- 1783 Fango
X 7 pe | ONJPETE Medium dense, pinkish brows, clayey silly biae o
[ ; \ N coarse SAND with some subanguter to subrounded
20 Z 55 og40 - fine 10 mediium gravet stzed rock Fagments,
C 90l a4, 5 gy 2920 C (ALLUVIUM)
o F‘,-S-S-‘ z o
o (=20 i C
C 5164 g -
:1,,_ - X \'
®  Small Disturbed Somple % Walee Lével :
[ Large Disturbed Sample | Standnrd Peaetration Test LOGGED  M.Chla
B 5pTLiner Sampke Perincability Test EE—
B U6 Undisturtied Sample B Picometermp PATE 18512009
N 1160 Undisturtied Sumple & StwpdpipeTp
Masder Sample §  Prosaredister Test CHECKED _PCles
D Plsion Sample 1 Tpression Packer Test
A Waler Semple ~ Vane Shear Test DATE Aoy

GRS ERVERIIRETIHORNGINTVWALIBRARYWGEY_ALL




AL GUBIAK

1200814 WEW.GRI

ﬁ g1y Drillhole No. BH30
B v Drillhole Record .
and Development Sheet 4 of 8
Limited .

PROJECT Central Kowlooh Route and Widening of Gascoigne Road Flyover (Investigation} - Groitnd Investigation

METHOD  Rotary Drilling CO-ORDINATES Contract No. HY/2008/14

E 834757.01
Machine & No. BR-22 N 81918169 Date _ 25/04/09 to 13/05/Q9
FLUSHING MEDIUM Water ORIENTATION VERTICAL GROUND LEVEL +10.77 mPD
o TE
g E 3 R 3 £ z ¥ =
n EEl = Heb|sb|f e 55 E ipti

HHEE BT EHIE S el R IR AT Deserption

== = 2= g2 ZE B &
Eﬁ‘a’aiz A3 EIEIE Egla:[ & Ne Typeeg £ 8| & | 3 £
F - See previous page
- :;nan
N 7 / [ Medium dense, yetlowish brown, clayey silty fine lo
. / C coarse SAND with some sibaipuler to subrounded
-1 - fine to medivm grovel sized rmi“ frogments.
. - 31,261 - {ALLUVIUM)
» / C
£ JB!.!D s

-3 e 2

Cowosy 1800 o

:mmﬁm T32m L

C 0800 -

N ! 77 N

: i -

[ 33 ; -

- o -

i -

X — [33.70 11 . 32.60:33,70m:With occasjonal clayey pocket .
F o / - Medium dense, yellowish brown, silty fine to' coarse
[ [ SAND with some subangular to subrounded fine to
- / - medium gravel sized rock fragments. (ALLUVIUM)
[ 2.66m y A u

- u -

'mm#’ 18:00 o

- 520m 34.90 F

o .‘ -,

o 08:00 -

: s 1] Foriremely wek 7ddsh b ed wh g
- - tremely weak ish brown spotted whilte, and .
[ 35 - browe, complctely decomposed g:dimn mn,a_%ny
- - GRANITE. (Fifm to stiff, slightly sandy clayey SILT
o 0 [ with some fine gravel sized rock fragments.)

[Lar // :_

- 37.90 A "

- 40 :

[ 28 3800/ F:‘. . [~

- 15,5, 6 -

- N a20 -

5_39 ? i.

: 7. 5

o C

¢  Smll Disturiied Sample 2 Water Level

Large Disturbed Sample | Stondard Peastration Test | y o ocrry oo

SPT Linér Sacple T Permeatittity Test EE—

E V76 Undisturbed Samplke & Plezomelesr Tip DATE 1BHISA0Y9 7

(N U100 Undisturbed Ssmple & Siandplpe Tip

Mazivr Sample § Presoremeter Test CHECKED PClee

[0 riston Sacple [ Impression Packer Test

4 Waier Sample ™ Vane Shear Test DATE AGRERO0S



- e § s
G i , Drillhole No. BH30
vty Drillhole Record , .
and Development Sheet 5 of 8

eve

PROJECT Ceniral Kowloon Route and Widening of Gasceigue Road Flyover (Investigation) - Ground Investigation
METHOD . Rotiry Drilling CO-QORDINATES Contract No, HY/2008/14

E 834757.01

Machine & No. BR-22 N BI5181.69 Date _29/04/09 (o _13/05/09

FLUSHING MEDIUM  Water ORIENTATION VERTICAL GROUND LEVEL +10.77 mPD
B "E SE| s o2] L2 n

" EEl2E| HEplEE|®fe £ .

ERE|xEsisE|sd BE1E2|a S, s |2 (4 Deseripion

Eé’%’a'éﬂ‘i_-ﬁ‘iﬁJEz gzt B | g (&

|G 2luse ehlpxl |G| & k& a ;'Ell_u

o - i RY

F - —I‘TI Sec previous poge

; . T

- // s jﬁ];

N o J.ar23 Fazoo | ,

o 3.08m 200 "'i.m.n - %‘T‘ v Extremely weok, piniish brown oceesionatly pink and

o at -3 C 1) greyish brown spotied white, grey and Brown,

Fownsr009 18:00 L _l"[lq, completely decomposed mediom grained GRANITE.

X ¥.72m g K H (SHIT {0 very stiff, sandy clnyey SILT with some fine

£ oﬂn r -] i— gravel sized rock fragments.)

[ 43 ’ ./ E. W ]l[

: =i

- / .40 : 1]—l-|rr

- /] = s

C 2R ¥ C ] 'l‘}‘-{

a4 4400 A 83y M0 — _l

- 68,11, 13 - ;

: P |78 £ b

- 8 a0 - -

: s ﬁlﬁ

1 7 i

7 - o

s 4 - '[r].lﬂ

45 W T

3,09m 190 ":'a. 12,15 - _| H

E k] w5 o K -1

09052 sl,sg:m - .l ’ L

FliAsn Im -

- o0 Facso -l i

E o7 : g L. T v Extremely weak to very weak, grevish brown

n — 1 occasionally yellowish brown spotted grey and brown,

3 g - 5 : completely decomposed medium grained GRANITE.

i / C H e (Shightty clayey silty fine 1o cviirse SAND with sogic

- 2_ - : fine 10 medivm gravel sized rock Fegmenys,)

18 300 7am, o Fesl

" 12,21, 38,3 o

r lN-ﬂ - T

s 3 :

; : - e

™ v E 3_.‘
®  Small Disturbsd Sample ¥ WaterLevel
| Large Disturbed Sample | Standard Penetition Test|  oaoep _ pchm
§  SPTLicerSample T Parmeabliity Test
f 76 Undisturbed Sample ¥ BlemmeterTip DATE 1RO

U100 Undlshirbed Sample 1 StacdpipeTip

Mazer Semple §  Presuremeter Test CHECKED _P.Clee

] Piston Sample ] Empression Packer Test
A Wafer Sample ' Vapne Shesr Test DATE 191052009

NCRIERVERD THETWORAGINT WL ISAARTAGS)_ALLGLE

HEW.GP




G . | Drillliole No. BHS30
. Drillhole Record
ad Development Sheet 6 of 8
PROJECT Central Kowloon Route and Widening of Gascoigne Roxd Fiyover (Investigntion) - Graund Investigation
METHOD  Reiary Drilling CO-ORDINATES Contract No. HY/2008/14
E 834757.01
Machine & No, BR-22 N 819181.69 Dute _ 29/04/09 10 13/05/09
FLUSHINGMEDIUM  Water ORIENTATION VERTICAL GROUND LEVEL +10.77 mPD
- 3
E =F E _'E‘ N ] & ¥ & & . (=8 - o e
EiElecEl S| f2E B (S |5,1E3 swples 13 _| E . Description
[} SoE 2 EIZ8 5 =3 & |E. :: = - 3 T 5 =
SL2I8RE|FE B A2 152 |2 IE80E 2 | ol 25| B &
: /// - AV Ste previous page
: / F
[_51 . 954 5000 -
B 51,101 F;.'H:tmm- o5 ? 5110 -
C e 7 | g7 B 53 g
" -~ 3
[ 53 =
. 53,10] [1s. K
. asom, 100. 5325 [
- 43715 N
- (200/108mum) C ;
o s PR Very week, fSh D 3
- [ cry .brown occastonally seddish browa spotie
o . N  and brown, completely decomposed mcdiﬁs:l:lo
- - ned GRANITE. (Slightly silty fine io coarse SAND
N 0 N with some fine lo medium grave] sized rock
o - enis:)
—® s . -
i 5 Zs4 s 5535.55.45m:Sandy sized
A m 55 5.35-55.45m:Sandy fine 10 coarse gravel s rock
- V4 N s \fimmente. i e
- / MR ﬁfﬂ v Weak 10 moderatoly weak, brown spolted grey end
5 }’ 5o | a4 5.7 - 207 557 ~++ iy %mwn, h:gI::Iy decomposed medinm prajned /—
s 39T / 8.6 ﬂl £ _i _]__:: \No Tecovery, assumed o be completely decomposed
[-12/052009 18:00 / . ; o ’ e
Cr2057009 $.89m / 51 352 TAEGUERD IRGG 3 |  Strong to'very strong occasionally moderntely strong,
- A . - EA ey occasionally brown spolled pink, black and grey,
57 08:00 56.54 = + 4 slightly decomposed medinm grained GRANITE with
o ' C ’++4 slosely o medivm occasionally very closely to closcly
- y | o9 |og T2-10 E - spaced, Tough stepped occasionally unduleting, _
[ o +, 4 limonite sinined joints, dipping at 10°-20°, 20°-30% and
F ; S 40°-50° oceasional 0°-10° nud $0°-60°;
3 / 8.5 (5790 F 55.97-56.66m:Moderately strong, modcrately
[5s 7 A ¥ ol t727 s | F (1| decomposed.
- / agsifepsy [Fo M| 56.60m:Slickensided stepped joints, dipping at 0°-10°,
C C + 41 58.04-58 3V m:Moderitely sirong, modermicly
- N - ++ g decomposed.
- / 99 {op 53.75 T2-101 o -+-|- 4 58.56-58.63m:Fine pratned granite,
- / 59 = [+
- ' E [+
N 0 5 ,
: , Z 2 59.51 - '.]..'*_'_I
: {/UJ/J 100 |97 T S P
[ e J ! LT
®  Seall Distuibeil Sample T WaterLevel )
Large Disturbed Sample ] Stindard Peeteition Tt | 0geEp  mrcn
SPT Liier Sample T Permesbiiey Test R—
B U6 Undisturbied Sampte & Fiesmerer Tlp DATE 18052009
N U100 Undisturbed Sample B Standpipe Tip _ .
Mazier Sample I Pressuremeter Test CHECKED P.Clee
[T wiston Saomple | Impression Packer Test
4 WaterSample ¥ Vone Shesr Test DATE S19M052009.
USRS INETW ERBINTWLIEAAMAGES_ALL LB PR ANEW.OP2




Gl

Gold Ram Engincering

Drillhole Record

Drillhole No. BH3D

Sheet 7 of 8

PROJECT Ceniral Kowloon Route and Widening of Gascoigne Rozd Flyover (Investigation) - Ground Investigation

™ Vane Shear'fest

METHOD  Retary Drilling CO-ORDINATES Contract No, HY/2008/14
E 834757.01
Machine & No. BR-22 N 819131.69 Date _29/04/0%9 o 13/05/09
FLUSHING MEDIUM Water ORIENTATICN VERTICAL GROUND LEVEL +10.77 mPD
B = €1l = L , .

N EHIEH NS s |3 1851, Desaripton
HEEEEHEHIE DS 3 E| B lF
A BlOEE| B E Be|lra (84 £ |REEA = No. ‘TypeDeplt] o a Al
r / , 20 3 49,45 Eﬂ!?ﬁ —f+ 1 See previons pape
F g 16.7 L _++ Wt Moderately strong occasionally strorg, brown
- a0/ 100 | 97 6. T-lo r + ' occasionolly grey and pink spotied pink, grey and
- 40 L - +_| trown, moderately decomposed medinm grained
o /] - ) o S GRANITE wilscloxly o medium occasionally very
5 61.00 —1—61.00 o + 4 closely spaced, rouph stepped and undulating, limonite
o / : C - and menganese oxide stomed joints, dipping at
- / 108} - ,++'| 20°-30°, 50°-60° and 70°-80° oncasipnaf 40°-50°,
- 515 F +
- : soeskatao b+
: }60/ 85 175]. 5 i S S 61.70-62.00m:Vesy strong, slightly decomposed.
C : SE23 6200 |1
- / |——{62.07 - --i.-i-_1
- 260 C -+
¥ )dn/ g7 |&2 [N I |y ;ﬂgL“T'l"i
e / 19 BTN T 62.51:63.03m:Veiy srong,stightly decomposed.
. p ¥ oy be5245 1]
- / 43 6?‘2 m"“ - -+ i} Strong 1o very sirong vecasionally modemtely stronp,
N 53.45 [ '_|_+,{ griyowhsionnlly pink and brown spotied pink, black
- 71 - L and prey, sliphtly decomposed medium grained
x }o/ 100 | 89 |20 .. _ﬂ o + +-1 .Gkgnzgmm;gnm ao wfidcllyncnusinnn!ly llzllusely
& . = = =530 -6 L ) | aced, rouph siepped ond widulating occasionolly
-5 B B e | e - FRRTN T T planes, lioaoohe, sianganess oxide it ehlowte sined.
- ; » + 41 calciie copted (up (b 1mm) joints, dipping ai 20°-30°,
C yd 12 | N o 40°-50° and 50°-50° occasiona) 10°-20°, 30°-40° and
- - --‘-64.49 - _+ +'| 70°.80°;
C / - o R 63.97-64.11m:Moderately strong, mpdemtely

" &5 8.5 lesmo o -+ decomposed.

; : - T 64,76-65.Ddm:Subvertieal joint.

N /n 92 188 65.25] T2101 N ~++-I
C ) 23 L L -
» / | ——65.65. [ .+ +'|

N / 63 . . ;

86 // 6601 —J—ss0 - -I-l{:

: Zht qe

- E 1+
o /n( 100 | 96 |- b7 T2 - r ++ g
E o 8.3 A
~ = 62.03 R Rk
:I_% // Vo S
1 / _ B o |+ +—l
- / 0.7 - _++_]
68 ] — + 4
- 5§ ) 99 (99 21601 u '++ 5

: / — S

L . - - +

3 / “ 588 5885 - -+-i--]
Cen L/ " 1 SR
2 / 11 F [+
- )f/ 100 1100 ——163:43 21010 » _-}-'_['_-I
E / 34 l F L
- 20 y E +

N ] REMARKS

®  Sooall Distarbéd Sainple x Water Level

| Large Disturbed Sampile | Standand Penctration Test M.Chli

B T Peomeabimry Test

B U6 Undistucbed Spmpli #  Flczometer Tip 1RMS2009

N U100 Undisturiicd Sample B Siandpipe Tip i

¥ Pressuremeter Test EClee

D | Imprestion Pucker Fest

Y 15/057200%

 ALLOLE

183330




G . _ Drillhole No. BH30
S Drillhole Record
and Development Sheet 8 of 8
Limited
PROJECT Central Kowloon Route and Widening of Gascolgne Road Flyover (Tavestigntion) - Ground Investipation
METHOD  Rotary Drilling CO-ORDINATES Contract No. HY/2008/14
E 834757.01 _
Machine & No. B_R—22 N 819181.69 Date _ 29/04/09 1o 13/05/09.
FLUSHING MEDTUM Water ORIENTATION VERTICAL GROUND LEVEL +160.77 mPD
. %
§ =% £ .:E: # ¢ 2 [ b ® + E T

R HE N R A Deseition

= Bl==u 2 =8 =E 8 4 o |8 s £ - = - .
el EH T I D AR 3
N / iz i 2 5 -+ n .
- - -, T+ See previous poge
. / 13 N
C o ++ g
. }Dﬂ/ 100 100 L Los T2-101 s ~+i_{
7 / 96 -
13052008 / a0l 6053 71,30 | 3
- " - Drillbole completed at 71,30m
2 o
73 F
:._74 :_

:_75 :_

3

= 3

X 3
£ L

.78 -

F 2 -

o E

. Sm:_nDIsgurbed Sample % Water Level )

| rape qumf;:ed,sampk | Standard Peneiration Test |y coon, ey

E SPT Lintr Sample I Permeabllity Test

B visuadsnrbed Sample ] Pieznmeter Tip PATE 187051009

V100 Undlsturbed Sample & Staudgipe Tip

Mazier Sanjite ¥ Pressoremeter Test CHECKED PClee

|:] Plston Sample | Imprissicn Packer Test

A Water Sample *~ Vane Shear Test DATE LIl B

W RSERAVERT 1HETWDRRGINTWALERARNAGEY, ALL GLB 7140%/;909 10.33:3
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DRLLHOLE RECORD W 0- No. ¥
BAGHY BACHY SOLETANCHE GROUS . ] DRILLHOLE NO. LAR/503 /D063
mmn $OIL & FOUNDATIONS SPECIAUSTS . : SHEET 1. . of 5
CONTRACT  530E DATE from 19/5/94 o 23/5/94
CLENT:  MASS TRANSIT RAILWAY CORPORATION L
ROCK COREBIT  T2—1({
PROJECT : LANTAL AND AIRPORT RAILWAY — GROUND INVESTIGATION
LOCATION + KOWLOON STATION AND WESTERN ELEVATED ROAD B D.OOm—s,Dan_-l' & sy
METHOD  ROTARY CO-ORDINATES 6.00m - 30.00m PX
E B34578.06
. GROUND-LEVEL, +5.08 - mPD
FLUSHING MEDIUM WATER ORENTATION VERTICAL
o ] Wot o s g po a @ 2
5 oter &
ol | e |1/ E 8 E . 3 E\ 425 £ - § 5"@ § -3 Description
2155 Itme 28 38 28 |D158 S5 | E 182|851 & 3|8 ~
b bl -HES T Tt AR SHE
F X -
3 F - "WASH BORING
X 14,08 100
- o 15, 24, 38 -
F < /9“/ 71bls %1 " 145
L. \ =
- 2 i
5 : -2.00
- 1{4.4 ) I =
: 5311 2 =
: o < s 2:45
- 3 ) - 3.00
N 6, 13, 67 o
" /@; 86bls gf 345
4 - 4.00
._T' 1{1.2 I’ : - .
: bzﬁ?i? 4 - 445 Loose to medium dense,
i = - grey and wellowish brown,
N - fine ‘to rnedium SAND,
[ 5 i : 2,00 occasional with some
C y/ 24, 24, 32 s coarse sand, gravel and
: 4 80bls E5.45 shell fragments.
3 8. r
- 6 & - 6.00 (AL
F ozl ™ 1{3'4‘;1) I 8 :
L o A o
E 9 N=12 . =45
M »
. « »
- 5 - 7,00
- /é/ 15, 20, 26 % o
: 2| 60 bls 7 7,45
C 3 F 8,00
n i12 =
= 331413) 8
! ot H E.g.
F o i . - 9.00
- 12,18, 26 o
u /é p. 58 bis %2 E 9.45
: ‘ :
- 10 - PX ~4.92 {1000
REMARKS
® SMALL DISTURBED SAMPLE & WATER SAMPLE LOGGED TSAQ HSL ~
i LARGE DISTURBED SAMPLE ) PIEZOMETER L S
§ SPT UNER SAMPLE & sTanopiee DATE _ _28/5/04
B u7s UNDISTURGED SAMPLE | STAMDARD PENETRATON TEST y
[ U106 UNDISTURBED SAMPLE CHECKED _ M, D,
MADER SAMPLE (76mm) § PERMEASILITY TEST
[] FISTON SAMPLE @ IN-SITU VANE SHEAR TEST |DATE __2/6/94




BAGHY
SOLETANCHE

BACHY SOLETANSHE QROUP

BOIL. & FOUNDATIONS SPECIALISTS

' 14
'DRILLHOLE RECORD W ©. No.
. ER . DRILLHOLE NO. LAR /503 /D063
SHEET 2 of 5
CONTRACT  530EF

CLENT:  MASS TRANSIT RAILWAY CORPORATION

DATE from 18/5/94 yo__ 23/5/94

PROJECT : LANTAU AND AIRPORT RAILWAY — GROUND INVESTIGATION

RCCK COREBIF  T2~101

LOCATION + KOWLOON STATION AND WESTERN ELEVATED ROAD

0.00m—6.00m - 5X%
HOLE DIA,
METHOD ~ ROTARY CO-ORDINATES . 6.00m-30.00m PX
£ 834578.06
MACHRE & Ne. CMC-40 N
- 8183001 GROUND-LEVEL  +5.08 mPD
FLUSHING MED{UM WATER ORENTATION VERTICAL ) i
N Wat w 4 % 2 8; @- » -§
1’ K] ater Q S £ LB . -
id e v . x| b S5~ o
ghles 27 SEIERIGl 2 18 0182 B [e)s S_—
TE| 8% |duv 28] B8 | 88 |2 (& AL EREIE -
- PX : l 3 I =
ﬁffg} 19 E i0.45
&1 - - 1100
) /@/ B, 10, 14 % F
X /£ 22bis) E1f C 11.45
- 12 : - 12,
[~ 0 |
E 14.33.4) ',ZJ s
. N=14 =
- 13 i : - 13.00
N ERIE -
- /{ Stbls gﬁ" C 93,45
X : 3
14 ' - 14,00
F 3 1(2.33.534) Im1 F
. 9 ! C 14,45
- o - E
- N=12 -
. (3] -
- 15 .. 15,00
- / g “’;g'b"" %15 C (See sheet | of 5)
: s . » o
-
- 16 . o
N {86
- 6358 16
E N=24 . i
17 _ - 17.00
- % 691 | 5 -
N Vi 26 bls 1.—" E 17,4
E 18 : "
; iy |1y o
3 33_‘31'52 1.8 L 1B.45
- 19 1 F1ao
- /@/ %88 % -
: Vd s P - 4g,
- . F
- 70 PX 14,92 F 2000
REMARKS
= SWALL DISTURBED SAMPLE A WATER SAMPLE
: LOGGED _TSAO HSU).
LARGE DISTURBED SAMPLE ﬁ PIEZOMETER TIP
N SPT LINER SAMPLE T stanorire DATE 26 /5/04 |
IE] U76 UNOISTURBED SAMPLE | STANDARD PENETRATION TEST _
LHO0 UNRISTURBER SAMPLE cHECKED M. D.
MAZER, SAMPLE (76meed) § PERMEABIITY TEST ———
] PISTON SAMPLE & IN-STTU VANE SHEAR TEST  [DATE 2/6/%4 _

"'ﬂ




DBILLHOLE RECORD ¥ O No. 1
BAch BASHY SOLETANCHE GROWP DRILLHOLE NO, _LAR/503/D053
SOIl SOIL & FOUNDATIONS SPECIALISTS _ SHEET 3‘ of . )
CONTRAGT 530E . DATE trom 10/5/94 o 23/5/94
CLENT:  MASS TRANSIT RAILWAY CORPORATION
ROCK CORERIT -
PROJECT : LANTAU AND AIRPORT RAILWAY — GROUND INVESTIGATION T2-101
LOCATION « KOWLOON STATION AND WESTERN ELEVATED ROAD 0.00m~6.00m o
HoL ) :
METHOD  ROTARY CO-ORDINATES & DA 8.00m—30.00m X
RIO—10 E 834578.08 )
MACHINE & No, - N ~
81850011 GROUND-LEVEL.  +5.08 mPD
FLUBHING MEDIUM WATER ORENTATION VERTICAL
@ NIEJIENRE s |3
w 5 | Water s\ '8‘ s\ 5 E\ Cl = a 2 S~1 @
BN EIBE ERER 3R RHE e
T& | 88 |oote (BE] 23 | 58 || g [&8 g 15|8
, 70.00
. FX l{aa I —E
. iﬂ% 2.0 C 20.45
- 21 i ‘ F 21,00
- : 669 : R
: /@/ 21bls %"l‘ 21,45
22 : E 72,00
E 3 J,géﬁaa) I22 :
- & -
E 2 N=23 . e
- & -
- 23 i - 23.00
- B 18, 18, 24 gﬂ - See sheet 1 of 5
5 /% S53uls y 23,45 ¢ )
s : "
- 24 C 24,00
g s | 1 -
. 1736 24 :
: Kl : : 2443
25 s _ 25,00
- /(9/ 5 13, 21 é R
E 7 /] 43 bis A .5 ; 25 45
.26 o =20.92F 26000000
- e [
E 3 lmai l%? - 26,45 1[ {ﬁ[
S N=t0 5 f{fu | SHifi, light grey, sandy siity
X C I' } CLAY with some gravel.
- A 22,3 - hlﬁ {ALLUVIM)
- A , - W
X /Bi 7 bls %2. C 9745 ’j{m}l 1
- o E L R
- 28 . - 22321 28,00 J,m.
; ls..m.s} Iaa P
- N=17 . S L
- - {‘rlﬂ .
- 29 i [ 29.00 frlﬂ (See sheel 4 of 5)
: 5 Ry E b ]
" 2] 12 bls 29 [ 29,45] L)
- R SRy
i X ﬂl}}[
- 20 |_Px 24,32 F 30,0085 104 ‘
. REMARKS
» SMALL DISTURBED SAMPLE & WATER SAMPLE Loceed TSAO HSU
1 LARGE DISTURBED SAMPLE ) PIEZOMETER TP —s
I sPY UNER saMPLE ¥ stanoeiez DATE __26/5/94
B u76 UNDISTURBED SAMPLE | STANDARD PENETRATION TEST
B utoo unbisTuRgED SAMPLE CHECKED __ M. 0.
B MAZIER SAMPLE (76mm) § PERMEABIUTY TEST
(] FISTON SAMPLE @ M-SITU VANE SHEAR TEST | DATE 2/6/84




- W. 0. NO. 14
BAch BACHY SCLETANCHE arour | DRiL-LHOLE RECOHD 0. NO

DRILLHOLE NO, ____LAR/503/0Q63 _
SO 5 FOUNDATIONS SPECIALISTS : g SHEET ___ 4 of -5
; CONTRACT  530E DATE fromi 19/5/94 _to___23/5/94
CLENT:  MASS TRANSIT RAILWAY CORPORATION . -
ROCK COREBIT  T2-101
PROJECT = LANTAU AND AIRPORT RAILWAY — GROUND INVESTIGATION .
LOCATION : KOWLOON STATION AND WESTERN ELEVATED ROAD . 0.00m—6.00m ex
METHOD ROTARY CO-ORDINATES 6.00m—30.00m PX
oM E 834578.06
MACHMNE & No. G40 N :
: 185001 GROUND-LEVEL  +5.08 mPD
FLUSHING MEDWUM WATER ORENTATICN VERTICAL.
@ ni N 24
(3 5 | water S 5 =R N . @
ghles (BOLESEISEIGI ¢ | 8 [4sl52] B |8 oourpen
Sf | B8 | (8| B3 38 |28 " | & |85|2°1 5 (5(R
- K] . GREEN!
- g | Jad F it -
: |'N=t . 233'45:_tf_l}.'kl Loose to madium dense,
- - :+f[:f1:| " yeliow(sh brown, very silty
C 34 . . ' E 3100 :{: | t ~ medium to coarse SAND
3 L35 2 r T"[ . with some gravels.
s /“)/ . 3 C +|‘lﬂ1
- 2 11bls r4 - 31.45 H. |:]-.'I'T [ALUJVIUM)
E 3z : 26 9:2 E 32,00 .{-I;Llijl‘:
C T {22 N S mi i
- % lﬁg I3.? ~ E32a4s] {M‘}%
W E Rl
33 [ 33,000 f_l}‘[-‘_ Extremely weak, light pinkish
» / 5 ot H grey spotted with white,
N o ;*:l;-[-f,}_ completely decompased
E E ?'!.' 3 \ medium to coarse grained
- A . - :{l'.r{,‘r {-] v GRANITE.
[ .34 - 340000 F UL
B {44 * 3 -ﬁ:[ift}-l : (Medium dense, sity SAND
- 4368} 34 F Rt with some gravel.)
» N=23 - =344 rll[‘['
C s ELFEL - (€. b. &)
- 35 F 35.00 ..tii.l:f'f'. :
- = il
- S
n . 3055 [ 3583 %l 1y
E 36 /7/7, | E o
- / C +F
. - +
- - N :
- % & )f 49 F w4 Streng to very strong, pinkish
n + grey, spotted with green and
E_,S'I / // // F 57,05 : +: pink, equigranular, slightly
C / 7V T decomposed medium to
E 9 / / V4 oot coarse grained GRANFTE.
F & / % N Joints are medium to widely
Fo 46 ot - 4+ T, spaced, rough and smooth
- 9] 4. : £ plariar, with imonite stained
= ' / E * + + dip at : 10-20 deg
E // // 4 et 35-45 deg & 65—75 deg.
- A C 38.55/F " + .
39 ' / A
- 106 od] 2 X s
- /Od - el
5 N e
F 40 N i Las02F agoolyt 4
. : : REMARKS
SMALL DISTURBED SAMPLE A WATER SAMPLE Lobomd TSAG HSU
1 ures oisturses sweple ) PiEZOMETER T —==
1 5PT UNER SAWPLE 3 srapnmee PATE _ 28/5/04
E U78 UNDISTURGED SAMPLE | STANDARD PENETRATION TEST
U100 UNDISTUREED SAMPLE CHECKED _M. 0.
B MAZER SAMBIE Qbmm) 1 TEOMEASUTY TEST
[] PISTON SAMPALE @ IN-SITU VANE SHEAR TEST |DATE _ 2/8/94




DRILLHOLE RECORD - 0. No. t
BAch HACHY SOLETANCHE QROUE . DRILLHOLE NO, LAR /503 /D063
mETmcHE $OIL & FOUNDATIONS SPECIALISTS e SHEET 5 of 9
CONTRACT 530 DATE from 18/5/84 o 23/5/494
CLENT:  MASS TRANSIT RAILWAY CORPORATION o
- ROCK CORERIN -~
PROJECT : LANTAU AND AIRPORT RAILWAY — BROUND INVESTIGATION ¢ T2-101
LOCATION s KOWLOON STATION AND WESTERN ELEVATED ROAD )
HOLEDW  0-09m-5.00m 5%
METHOD  ROTARY OO~ ORDINATES 6.00m~30.00m 44
A CHO—t0 E 834578.06
CHINE & No. - N 818500.11 :
- GROUND-LEVEL  +5.08 mPD
FLUSHING MEDIUM WATER CRENTATION VERTIGAL
g | o8 | Hater ST 88 1°15d = 8 s~ 1 2 . :
£ 85 'tT:fL,/fﬂg ;u-g gg S1sg & | B (gu|8E| 8 [E]e Deseriion
Sk | 85 |dote 13 oY 3';1‘2 bl L @ = A0.00 - N
T /“ varyn Fa005)+ T 4
- f,: / g/// - +: + .
F o 0 é L7 Tatet - T (See sheet 4 of 5)
4t / % Eofrte -
E /] a4y Faroske T4 ‘
: C- End of investigotion hole at 41,25 m.
3 -
- 42 "
: c
: -
" 43 -
- r
F 44 -
3 -
45 o
45 3
; E
-7 T
: :
» C
|- -
f= 4_8 =9
| -
: C
: F
s »
- 49 3
E g
5y - -
. REMARKS
SMALL DISTURBED SAMFLE & WATER SAMPLE LOMED TSAG HSU
LARGE DISTURBED SAMPLE (] PIEZOMETER TP R
N sPT UMER sanpLE & sTanbriPe PATE 28 /5/94
E U7 UNDISTURBED SAMPLE ) sTaNDARD PENETRATION TEST
U100 UNDISTURBED SAMELE CHECKED __ M. 0.
MAZER SAMPLE (76mm) L PERMEABIITY TEST . :
[] PISTON SAMPLE @ IN-5TU VANE SHEAR TEST |DATE __ 2/B/94




Agreement No. CE44/2011 (HY)
Proposed Road Improvement Works in West Kowloon
Reclamation Development (Phase 1)

—Investigation, Design and Construction Proposal for Sediment Sampling and Testing (Issue 2)

Appendix E

Proposed Ground Investigation
Plan (with drillholes for sampling
of sediment, and locations of
excavation)
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Printed by :
Filename

X:\2512037&038A (CE31&37-2011-HY)\CADD\DRAWING\Tender Addendum\20130326 (Contract 1 VO)\PBA-CE44-W-GI-0311-A.dgn

835000 E

834900 E

834300 E

834700 ... ___

819800 N

834800 E ,

buso0E 7 5% |

834400 E |

L/ 89100 N
819600 N

NOTES :

LOCATIONS OF DRILL HOLE, TRIAL PIT AND INSPECTION PIT 4.
ARE INDICATIVE ONLY. THE CONTRACTOR SHALL CONFIRM THE
EXACT LOCATION WITH THE ENGINEER ON SITE.

IN THE EVENT THAT MARINE SEDIMENT IS FOUND IN THE
DRILLHOLE LOG. CHEMICAL AND BIOLOGICAL TESTS ON MARINE
SEDIMENT SHALL BE CARRIED OUT IN ACCORDANCE WITH ETWB
TCW NO.34 / 2002 FOR SAMPLES TAKEN AT THE NEARBY
DRILLHOLES FOR CHEMICAL AND BIOLOGICAL TESTING AS SHOWN
ON DRAWING NOS. CE44/T/GT/0311-0313. THE MAX. DEPTH OF
SAMPLING SHALL BE THE MAX. DEPTH OF MARINE SEDIMENT
OBSERVED FROM THE NEARBY DRILLHOLE LOG UNLESS OTHERWISE
JUSTIFIED BY THE CONTRACTOR TO THE SATISFACTION OF THE
ENGINEER.

3. MANHOLE SURVEY SHALL BE CARRIED OUT AND RECORDED IN
ACCORDANCE WITH THE APPENDIX G OF THE CODE OF PRACTICE ON
MONITORING AND MAINTENANCE OF WATER-CARRYING SERVICES
AFFECTING SLOPES PUBLISHED BY THE ENVIRONMENT. TRANSPORT
AND WORKS BUREAU OF THE GOVERNMENT OF THE HONG KONG
SPECIAL ADMINISTRATIVE REGION. THE SURVEY RESULTS SHALL
BE SUBMITTED TO THE SATISFACTION OF THE ENGINEER.

' '
' '
' '
' '

819500N

| 4
wi, P
‘"iizz%wna
] . LIN CHEUNG: ROAD

UTILITY SURVEY SHALL BE OF NON-DESTRUCTIVE NATURE USING
ELECTRONIC AND ELECTROMAGNETIC DETECTION METHODS AND/OR
GROUND PENETRATING RADAR SURVEY OR OTHER EFFECTIVE MEANS
TO LOCATE. IDENTIFY AND SURVEY THE UNDERGROUND UTILITY
SERVICES.THE METHODOLOGY. EQUIPMENTS USED AND QUALITY
CONTROL TO CARRY OUT THE SURVEY SHALL BE PROPOSED BY THE
CONTRACTOR FOR APPROVAL BY THE ENGINEER.THE CONTRACTOR
SHALL ALSO EXAMINE. ANALYSE, PROCESS AND INTERPRET THE
SURVEY AND INVESTIGATION RESULTS. A REPORT DOCUMENTING
THE SURVEY AND INVESTIGATION RESULTS SHALL BE SUBMITTED
TO THE SATISFACTION OF THE ENGINEER.

‘,_,_;l...———-r-——
T L I Rl

2,
e s

819300-N

819200 N

II'

PROPOSED SAMPLING LOCATION

HK METRIC GRID COORDINATES

(CHEMICAL / BIOLOGICAL TEST) EASTING NORTHING
cB1 ¥ 834626.58 E 819433.29 N
CB2 834606.33 E 819278.53 N
CB3 834754.00 E 819126.22 N

'
'
'
'
'
'
'
'
'
'
'

819100 N

819000 N

818

30 45 60 5

METRES !
11 1500

LOCATION PLAN

LEGEND :

DRILLHOLE

DRILLHOLE FOR SAMPLING AND CHEMICAL /
BIOLOGICAL TESTING (NOTE 2)

TRIAL PIT
INSPECTION PIT

AREAS REQUIRED MANHOLE SURVEY
AND UTILITY SURVEY

PROPOSED ROCK SOCKETER
H-PILE FOUNDATION

H-PILE
(LOCATION OF EXCAVATION)

PIER

H-PILE

PILE CAP (LOCATION OF EXCAVATION)

H-PILE
(LOCATION OF EXCAVATION)
e T

Rev | Description By Date
Consultant
Project title

CONTRACT NO. HY/2012/11

PROVISION OF BARRIER-FREE ACCESS
FACILITIES FOR HIGHWAY STRUCTURES-
PHASE 3 CONTRACT 1

Drawing title

GROUND INVESTIGATION PLAN
(SHEET 1)

Rev.
CE44/W/GI/0311 A
Di Checked roved
0 Ny, 2012 < ITP W P\!
Scale Status
1:1500 (A1) WORK ING

© COPYRIGHT RESERVED
FUW Eu=E

HIGHWAYS DEPARTMENT
'n‘ IBIRWER

MAJOR WORKS PROJECT MANAGEMENT OFFICE




ar ~ —_ —_
o 3 3 ) -Wu ]
S £ = & = <f :
i = = s A <C 5 $E S
3 S > o o 23] ] ° a =
i © w > > D o a [ z
i ; S - y & & > ] o 2 z =
i\ ! = = o Em e W w
=< w [ s & Q [=] o
z o5 ) = = o9 = olw = =
Z £2 = g 2 <2 = gl E E
3 = W_W MH MW MW = — 3= =5 < =
o == = > a =1 g v = S <|oac|w o 9
[r = = T3 T2 =4 < I El=] -3 w
Z @ = a3 a = = = = o) > e |ES w 3
=] ge S = S D_AAWn = Py A il [ Dlm
| z s 3353 g5 g 2 = PEf| B = | Bl Z&E
a2 o © e = = dq ~ w M Lmg
= 3 38 4 8 25 a2 g = 2B a4 Bl « |[E S&g
o = =5 = @ oo = jas] < T S B
/ = E EE E £ &% x = 3 5 f2E| =~ MR EREEE
oS a = < = O e > = S 2
= & § Z O’z — N R Slo| BT HE
N =3 5 g E z»nS =18
. o = 2 G &@0 o = 8
. v g 3 +3 ZE- [t Zw 1 |2 |
‘ 2 3 8 & = a4 B ox 4k &1z = 25a |2 S i
2 = £ x4 I $E 523 |6 = = |
] & = o %8 iz cS=liR5 foilE ol
S 7 2% W o2 =12 $85 2% i axwn Lllsofg B w
e b a =< = I e O AL |68 O~ SO |55 m
. V . " o
" ; , ; g
B R e e s sy o E g RN DS WS SR RTR S SR SR e R TNt ERsS RFEs SRS TRATREAgIEE RER BES A eREn AN SEE RS wRNOWREE FRS SN MR EEES s HF B Es S W e sl e R ags =g FrasmypE ars unsaSEssENSaReEREEeR " o e RS m S B e -=r-
002818 N " i : s 8
: . : . -
. . v \ $ -
: - : ; = o f]
: , _ : _ &
4 . ; | odl¥
d , ; - :
j X . J X
D] - ' ' 1
.‘.||||f|‘|4|>|vufn.<||. |||||||||||| U, N - -~y ¥ AN~ S/ do- S S gl 4 Y SRR/ (. SN .Y AV 7o Sy b e e N LS LIRS S = e e e - L A,
00£848 N ! ' : , X
. ; : ‘
: i X X
h : 7 i
5T I VSR e B~/ A iy SRy~ 4/ -/ S/ AR N Sk e S/ F A SR & A /\ . /A A 4 N A A Y Ay S o £ o e g s =
00y818-N ' 74 '
; = : i
) a . N X
: . . .
00ggig N/ / Trnsend T T T TSNS T A T VARV ARVARY/ A SV A/ | By " A 7/ S A ot
Y S : i
; . X X
Loy N U N S N - L QP SN A N R A A A R F i e
009848 N ; X i
' . i wl| |=]= :
: ; ! AHEEE !
=]~
: ; ; HE RS ;
. QTQQ . o mm%% :
: Noayy : _ =|5|= :
B (U S e S [ A R~ N > ' (48 VAN AN AUy Y R S S SN A O (O I B e e s i o 1 i o we o e mmm e e e s o
00LB18 N . . . =] i
' ' [ ' 5 m ww 1
: “ ” “ s |glglsl|
' n ) . o El|ele "
_ : " : G o B 1
' y . . - = 2B '
il " 1 § m '
; . : i g i
. : X i e - i
) \ ' i 5 |8a X
\ B i ' =] et '
il ' i 0 . ANM '
_ ! i . =3 mw !
X . X . g mm .
; . : ‘ = -] .
i . ; . z |z=(3(8 .
: ¥ ) . e .
' ' ' ' B 2 mm '
) X : . = & |8z X
{ ' ' ' (=] g f
g / ' ' = = |g5 .
ooggle N T T T T ans YAV S Y/ A A A A N . CoTTTTTTTT
: ; ; ; o ;
: 8 g g & g
- b -~ e <
' =3 =3 o @ by
y Ly ), | w .

ubpY-21£0-19-M-++30-YEd\(OA L 12D13U0D) 9ZE0TL0Z\WNPUSPPY Japus | \ONIMYHANAAVON(AH-110Z-2£81€3D) VBLORLEOZLGZ\:X  : @wDuaji 4
clo¢/2L/y  + Aq peyuild



Agreement No. CE44/2011 (HY)

Proposed Road Improvement Works in West Kowloon
Reclamation Development (Phase 1)

—Investigation, Design and Construction

Proposal for Sediment Sampling and Testing (Issue 2)

Appendix F

Table of Tier 11 Chemical
Screening  (from  Table 1,
Appendix B of ETWB TC (W) No.
34/2002)




Table 1 - Analytical Methodology

Appendix B

Parameters Preparation Method | Determination Method| Reporting
US EPA Method US EPA Method Limit
Metals
(mg/kg dry wt.)
Cadmium (Cd) 3050B 6020A or 7000A or 0.2
7131A
Chromium (Cr) 3050B 6010C or 7000A or 8
7190
Copper (Cu) 3050B 6010C or 7000A or 7
7210
Mercury (Hg) T471A T471A 0.05
Nickel (Ni) 3050B 6010C or 7000A or 4
7520
Lead (Pb) 3050B 6010C or 7000A or 8
7420
Silver (AQ) 3050B 6020A or 7000A or 0.1
7761
Zinc (Zn) 3050B 6010C or 7000A or 20
7950
Metalloid
(mg/kg dry wt.)
Arsenic (As) 3050B 6020A or 7000A or 1
7061A
Organic-PAHs
(ug/kg dry wt.)
Low Molecular Weight 3550B or 3540C and 8260B or 8270C 55
PAHs+ 3630C
High Molecular Weight 3550B or 3540C and 8260B or 8270C 170
PAHs++ 3630C
Organic-non-PAHs
(ug/kg dry wt.)
Total PCBs+++ 3550B or 3540C and 8082 3
3665A
Organometallics
(ug TBT/L in interdtitial
water)
Tributyltin Kroneet a. (1989)* - | Kroneet d. (1989)* - 0.015
GC/IMS GC/IMS
UNEP/IIOC/IAEA** | UNEP/IOC/IAEA**

ETWB TCW No. 34/2002

- Appendix B
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Agreement No. CE44/2011 (HY)
Proposed Road Improvement Works in West Kowloon
Reclamation Development (Phase 1)

—Investigation, Design and Construction Proposal for Sediment Sampling and Testing (Issue 2)

Appendix G

Table of Tier 111 Biological
Screening  (from  Table 2,
Appendix B of ETWB TC (W)
No. 34/2002)




Appendix B

Table 2 - Test Endpoints and Decision Criteriafor Tier |11 Biological Screening

Toxicity test Endpoints Failurecriteria
measur ed

10-day amphipod Survivd Mean survival in test sedi mentlis
significantly different (p<0.05) from mean
survival in reference sediment and mean
survival in test sediment < 80% of mean
survival in reference sediment.

20-day polychaete Dry Wei ghtz Mean dry weight in test sediment is

worm

48-96 hour larvae
(bivalve or
echinoderm)

Normality Survival3

significantly different (ps0.05)l from mean
dry weight in reference sediment and mean
dry weight in test sediment < 90% of mean
dry weight in reference sediment.

Mean normality survival in test sediment is

significantly different (p<0.05)" from mean
normality survival in reference sediment and
mean normality survival in test sediment <
80% of mean normality survival in reference
sediment.

Statistically significant differences should be determined using appropriate two-sample

comparisons (e.g., t-tests) at a probability of p<0.05.

Dry weight means total dry weight after deducting dead and missing worms.

Normality survival integrates the normality and survival end points, and measures

survival of only the normal larvae relative to the starting number.

ETWB TCW No. 34/2002 - Appendix B
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Agreement No. CE44/2011 (HY)
Proposed Road Improvement Works in West Kowloon
Reclamation Development (Phase 1)

—Investigation, Design and Construction Proposal for Sediment Sampling and Testing (Issue 2)

Appendix H

Sediment Quality Criteria for the
Classification of Sediment (from
Appendix A of ETWB TC (W)
No. 34/2002)




Appendix A

Sediment Quality Criteriafor the Classification of Sediment

Lower Chemical Upper Chemical

Contaminants Exceedance L evel Exceedance L evel
(LCEL) (UCEL)

Metals (mg/kg dry wt.)
Cadmium (Cd) 15 4
Chromium (Cr) 80 160
Copper (Cu) 65 110
Mercury (Hg) 0.5 1
Nickel (Ni)* 40 40
Lead (Pb) 75 110
Silver (AQ) 1 2
Zinc (Zn) 200 270
Metalloid (mg/kg dry wt.)
Arsenic (As) 12 42
Organic-PAHSs (ug/kg dry wt.)
Low Molecular Weight PAHs 550 3160
High Molecular Weight PAHs 1700 9600
Organic-non-PAHSs (ug/kg dry wt.)
Total PCBs 23 180
Organometallics (ug TBT/L in
I nterstitial water)
Tributyltin® 0.15 0.15

* The contaminant level is considered to have exceeded the UCEL if it is greater than the
value shown.

The sediment is classified into 3 categories based on its contaminant levels:

Category L: Sediment with all contaminant levels not exceeding the Lower Chemical
Exceedance Level (LCEL). The material must be dredged, transported and
disposed of in a manner which minimizes the loss of contaminants either into
solution or by resuspension.

Category M: Sediment with any one or more contaminant levels exceeding the Lower
Chemical Exceedance Level (LCEL) and none exceeding the Upper Chemical
Exceedance Level (UCEL). The material must be dredged and transported
with care, and must be effectively isolated from the environment upon final
disposal unless appropriate biological tests demonstrate that the material will
not adversely affect the marine environment.

Category H:  Sediment with any one or more contaminant levels exceeding the Upper
Chemical Exceedance Level (UCEL). The material must be dredged and
transported with great care, and must be effectively isolated from the
environment upon final disposal.
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