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Sand

Reclamation Volume Main borrow areas Project

Mm’ Dates
Kai Tak Runway Extension 1.5 Hung Hom, South Tsing Yi, Fa Peng, Joss House Bay 1956 - 1959
Plover Cove Main Dam 2.0 Tai Shui Hang, Ting Kok, Chung Pui, Three Fathoms Cove 1960 - 1968
Tuen Mun New Town 35 Tung Chung, Sha Chau, Chek Lap Kok, Lung Kwu Chau, 1968 - 1973

So Kwun Tan

Container Terminal No. 6 8.6 Kap Shui Mun 1986 - 1989
Container Terminal No. 7 16.4 South Tsing Yi 1986 - 1989
Tin Shui Wai 24.0 Outer Deep Bay 1986 - 1988
West Kowloon Reclamation South 33.0 Tathong Channel, East Tung Lung Chau & West Po Toi 12/90 - 05/95
West Kowloon Reclamation North 33.6 East Tung Lung Chau & East Po Toi 11/91 - 06/94
Tseung Kwan O 17.4 Tathong Channel & East Tung Lung Chau 01/91 - 07/96
Container Terminal No. 8 25.5 South Tsing Yi 03/92 - 01/95
Chek Lap Kok Airport 72.0 East Sha Chau, South Tsing Yi, West Po Toi & Brothers 11/92 - 01/96
Tung Chung New Town - Phase I 9.3 West Sokos 08/92 - 12/93
SENT Landfill 3.32 Tathong Channel 10/92 - 04/94
North Lantau Expressway 18.5 Tathong Channel, Kap Shui Mun & North of Lantau 11/92 - 01/95
Central and Wanchai Reclamation 3.6 Tathong Channel & East Po Toi 09/93 - 09/96
Stonecutters Island 1.0 South Tsing Yi 06/96 - 09/96

Table 13.1 - Examples of some major reclamations using offshore fill




FEITARAIZHREZEEZEER
e ;

Eiﬁ&4%4§1f1%§
B2ERERER - LHEH



https://www.cedd.gov.hk/tc/services/fillmanagement/fm_mfrmddm.html

L
or

= B Tt

I

R AE R EFIER

1. MEZRIERERERE - SRS
@

RifE / ZiRIIEYHEREINE IR REF
. mlIEREEIA :

© N




19821

EE=

1987

- T

=1KE

RYBHDIR -

988%

= 7R E A

12 FH 0 EF Al &

ErE

/

fu)

=inl

8EHRENELL R

5 13 3t 25 5F

T8 LithE



820E 840E v B60E

Guangdong Province

° A7 74 840N

New Territories 50 . .

2 %@ Kowloon

Ny

820N

Lantau Island




DRV EASZIESIAB

8 North o = ok e .
a Lanta Tsing West Kowloon o
East Sha Chau % ‘ Reclamation |} o ' . {:2
3 Kap Bhui . 3 ) e ‘h
- O WKOWLOON, A @”
_ e South e ) ; . (,},
Tsing ey T Ry N : ;
Yi S ; - A
« .
Chek Lap Kok 3 AT A
New Airport North Lantau Expressway Central
i —Yam O Section Reclamauon +«  East Ninepin
|Tung Chung Phase | | 7 -
5 N llONG KONG
LANTAU ISLAND North Lantau Expressway | ISLAND

—Tai Ho Section

East Tung Lung Chau

0:0, 0'0;0;0'0‘0'0'0; ,,,,,
358 RIRRERS
000 soteiatelelateletotets
Seleleletetetelolets SR KRS
0.,,, 0,00.00000,0
R RERRX




Marine sand borrow

- areas and volume

of sand extracted




B 1 -1989 F 1999 HNEEE




it 2 = EE
EHf=EmEEDL

R e —————
- §al R -

s 1—'33

3

’

-
Fwwlsa













\eRepuIse Bay

Repulse Bay-









BEBEEKIS (72Mm3) TN - SIKE - AHES -
KNET] (92-96)

A5 AL B8 (18.5Mm3) ESEBUE - SRKPS - AL

RAEMR - S







Guangdong Province

Cretaceous to Tertiary
sedimentary rocks

’ Jurassic and Creta
Nongkongisiand. ) gereos

Jurassic and Cretaceous
volcanic rocks

[’,' Devonian to Permian
| sedimentary rocks




B IRE b Bl FR BB AR TN =

Key y \\.
[FETE5T] Funes or Proposed Rectamenion ’(‘,r .
B Feciamarion in Progress (Dec 2002) L
Gazoted Sand Drodging and Mud Disposal Ared
V.7 /| Niocamd Marios Borsow Ao
Uncostaminatec Mud Disposal She
sandomowpt
b Contaminant Mg Disposal Ste
Sand deposts extent pror 1o credging
Sand winh on dradging
Sand deposits not being used on othor
PZ A nctxencn 1200
Catie Algnment (rom Cenfirmed Focte Pasiion Lists)
---- Catde Algrement (lrom Adesiray Chan)
----- Pipine or Outall (Yom Aderiralty Chart)

1

s \\ \ ;
H \J \S /] ‘ \
I, > Z”V/J / A ﬂ ---------- _ Kileers :

—— S——

Figure 4.5

| Environmental \



KEY :
[ Joto-smPD pif
| -6to-10mPD <

- -11t0-15 mPD
B -16 to -20 mPD
B 21t -25 mPD
B -2sm

/ (e
f/ New Territories 'j‘(‘\f\z. ﬂ !

LI

<
2

/‘)V\D)/—

i

Figure 4.7 Water Depth within the
Hong Kong Special Administrative Region

Environmental -
Resources N

Management ERM

File 0013180_water_deoth 2 mud

Date 04110005 (Chvil Engineering Depariment, 1998)



ol -
CHEK LAP KK




e i S Baac it~ S S e S R i it e e

Years Oxygen Global sea level
x10% isotope
stage -120 -100 -80 -60 -40 -20 0 metres
1 1 1 L 1 1

1
2 <
3
-50 4
8
b
- =
5 ——
-100 d
e >
-150
6
-200
7 >
-250 <
8
-300
9
//7
-350




aeEuE

T
114°E

n :
QONg oz,

23°N

Coastline
¢.6 000 years BP

22°N

SOUTH CHINA SEA & > 40 km




10 km e

@

Guangdong Province )

4 - / ;

P

Figure 12.4 - Schematic reconstruction of the Late Pleistocene drainage pattern



QFA
Qd
Qt
QHH
Qi
Qb
ms

HOLOCENE

QCK

PLEISTOCENE
P e
(9]
2

HW

ms

Fan Ling Formation

Colluvium within QFA

Talus

Hang Hau Formation

Estuarine and intertidal deposits within QHH
Beach deposits within QHH

Marine sand within QHH

Chek Lap Kok Formation
Colluvium within QCK

QFA
Qb

Qd

Qt

Qd

Qpd

Rock and
weathered rock



&R RIS 3

Mud
Ve Sea

‘.v Alluvium D
a

Weathered rock

Bedrock

Pleistocene Holocene Holocene & Recent
a - alluvial channel sands b - basal transgressive sands C - marine channel sands

d - seabed residual sanas

e - littoral and sub-litioral sands

I8}

Figure 12.3 - Schematic representation of the modes of offshore sand occurrence (after Shaw, 1955



Holocene, River channels sands (modern
onshore rivers)

Littoral and sublittoral sands (coastal)

Seabed residual sands (sands sheets and sand
banks)

Marine channel sands below present day tidal
Jve or no mud overburden)

=YaYe 'S

MODEL OF SAND
OCCURRENCES



Yuen Long Plain
Shekou ,
Castle Peak Tai Mo Shan

Deep Bay Lanta‘u Island West Lamma Channel

Hong Kong Island




2. RIBBEIB)EIR

T

17,

= S0 AV BK Y 3E

===

RO /



S 1HCET B LSRR EE 5B
388l = (Boomer, 372> EEREE 5 18)

EE1 2218 REA L EREHEESE

Imm




—— i

{LGEND -

UALO STUDY

(¢ HoOT, 1988)
+ 1887
- 1988

"l AMAT STUDY

— 1989
—— 1990

%3

Mirs Bay

'LANTAU ISL

oS

NEW TERRITORIES

€32

C33

C34

C35

€36

C42
4

C37

C40

c38

c39

Figure 3 - Seismic Traverses

carried out during UADO and SEAMAT Studies




avg Sw Sy

&y

/

Tide Gauge

Sea Surface ]
% &

Seabed
M

Marine Deposits # 48 57 #

\ Alluvium
: AR

o X xom % K X XN Alluvium ¥ # &

Grade IV/V q AR RO x % 3 X A X O
Rock ‘. - . o . v g% x P . -;‘/A/ » >
—— g R R i SN Grade IV/V Rock &1t &

"



USCG

s A Satellite
anferentna!/RTK GPS ATV beach
Information profiling

'

- .| ‘

= " ‘
, N ! U

Land-based

Research LIDAR

Vessel Erp0hd Seismic Jet-ski Littoral

oS il VL1 A, &/
T Sl bathymetry-GPS

Sidescan
Tow "Fish"

AR RN R R R lillllllll[

o Bty
SN T,
\\\.\\l\lll I".’F !
SN
\\\\.\‘\'l/ ey

™ A

Echosounder Swath Seismic Reflection Sidescan-Sonar
(3.5kHz Profiler)  Bathymetry  (Subsurface coverage) (Areal coverage)



KBHEATRERKBIRS

Surface Tow Boomer for Seismic




KPR R AR E B
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Effective
penetration
depth is 80m
pbelow the
seabed

Poisition fixes by
5 accurately-
positioned shore
stations Plus
swell filter

EGS]
”J\//k EGS (ASIA) LIMITED

Project Title : PROPOSED SIU LAM TYPHOON SHELTER
GEOPHYSICAL SURVEY

Contract Number : GE/97/12
Works Order Number : GE/©7/12.09
Client : Geotechnical Engineering Office

Survey Date : 27-20 November 1997

Survey Area : Siu Lam

Line Number : 1235-26 Fix Number :  1184-1208
Source Boomer

Power : 100 Joules

Fix Interval : 10 Seconds

Sweep : 80ms

Scale Lines : 10ms

Firing Intervals :  4/secs.

Fiter Passband : High 2500 Hz to Low 600 Hz
Signal Processing : EGS TVG, Band Pass Filter
Hydrophone : EGS Hydrophone

Recorder :  Waverly Thermal

Contractor's Job Number :  HK 123597

Run Direction : Weseesi=/ N fo S
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) — Mud = {f—‘_v\ _;"_ ; %{;e = Frequency : 500 kHz
y — M~ ;iGrav\eI*..,‘ | Fixing Interval : 20 sec
Slant Range : 50m
Scale Lines : 10m
Ipl; pat Recorder : Klein 2000 sj/étem

Contractor’'s Job Number : EGS HK104896




Sonar Record The Quaternary Geology of Hong Kong, 144

Figure 10.20 - Sidescan sonar record showing sand Figure 10.21 - Sidescan sonar record showing gravel
waves from north of Lantau Island (KWE//) lag on rock surface north of Kap Shui Mun (J&7KF7)
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Seismic Reflection (Pi Chiirpieliiital

St . fling

1. Various type of survey, Pinger( light energy
source) to high energy source (airgun for oil
exploration).

2. Depth of profile (penetration) varies from few
meters to several kilometers (Boomer ranges
from 60-100meters).

3. Delination of geological profile (to top of grade
IIT weathered rock (boomer survey).

4. Cross sections along survey lines.

5. Relies drillholes to assist interpretation

6. Some areas "masked" by presence of gas in the
top marine deposits(usually at about 10meters
below seabed).

7. Minimum water depth is 2meters.
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Figure 10.19 - Profile showing a moribund sand bank
north of Lantau Island (A4Z1/))
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— Plan layout and section through the West Po Toi marine borrow area (after
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Figures 6.10.7 — Satellite photograph of dredeing

plumes around the Po Toi Islands
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Collecting Water Sample




% BB &RR T T
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Figure 10.17 - Chirp record from an excavated pit near Sha Chau (74), showing a layer of suspended mud




GPSsignal—_

———

’\

EXPLANATION
Velocity
B ‘§
Slow+— Fast

—
—
-

A-
S
~ ./’ Lo B

.

Vessel-mounted
downward-looking
ADCP




LR ¥ £ kS ik
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Monitoring of Suspended Solid Concentration during Mud Disposal
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Plate 13.2 - The REMOTS system and photographs: a. REMOTS seabed camera b. a muddy seabed c. the
abandoned disposal ground in Mirs Bay (A fE)




REMOTS Remote ecological monitoring of the




Sediment profile imaging for EIA assessment and monitoring
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Germano et. Al, 2011 Oceanography and Moriré Biology
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Figure 10.10 - Distribution of acoustic turbidity in Hong Kong waters
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Figure 4.7 - Styles of acoustic turbidity seen on boomer
profiles in Hong Kong (after Evans, 1988a)
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RD1 is a multi-purpose ‘ A
seabed sampling tool. | Y‘ \ }C/ngh;: L/ mctres
It is a superb tool for /, I : W | ;t: g-(;"oglftfes
geologists to eight: g
investigate what lies , 50 \ Max depth: 2000 metres
just beneath the . ;

seafloor. R

d ?mfn? is soft, it is

 as a vibrocorer.
A Vibrocore drill uses
~ vibrations to "burrow’ into j :‘J

the sea floor. The vibrocorer = b a ‘
can extract core samples to e Wh". i
a depth of six metres. L L
e - = e a | 88
o] :J La |
‘ For harder sediments and S | it = Core barrel ‘
"~ rock it uses a drill bit that ' 1y A long tube attached to the 2
rotates like a cork-screw. ‘ drill head that collects
Using this method, RD1 can ‘ sediment core samples.
extract core samples to a | 2 =
depth of five metres. 1)
D | °
s h | :
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computer *
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Since 1964 Fugro have successtully
developed and modifled the elactric
cone penatrometar as an in-situ testing
tachnique for use in site Investigations.
The cone penstrometer forms the basis
of a variety of tools and equipment used
by Fugro for soil surveys both onshore
and offshore. The electric cone penstro-

== i meter supersedes the mechanical cong
N[ E ﬁ penetrometer, such as the Delft or
= ~ Begemann types. It offers 8 number of

advantages: namely that continuous

and direct recording of cone resistance,
sleeve friction and pore pressure is
obtained with a high degree of resolu-

tion, accuracy and rellabllity. The
method whether employed onshore or
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