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INTRODUCTION
Background to Disposal of Dredged Sediments

The marine disposal of dredged sediments in Hong Kong is governed by the Dumping at Sea
Ordinance, Cap. 466 (DASO). The Authority for the licensing and statutory control of marine
disposal of dredged sediments is the Director of Environmental Protection (DEP). The Marine
Fill Committee (MFC), of which the Director of Civil Engineering (DCE) is the Chairman, is
responsible for establishing and managing suitable facilities for the disposal of
dredged/excavated sediments and the allocation of disposal space at the different disposal sites.

Environmental, Transport and Works Bureau Technical Circular (Works) (ETWB TCW) No.
34/2002 sets out the management framework for dredged sediment disposal for all projects
involving the marine disposal of dredged sediments. Based on their contaminant levels,
sediments are classified as Category L (all contaminant levels not exceeding the Lower Chemical
Exceedence Level (LCEL)), Category M or Catégory H (any one or more contaminant levels
exceeding the Upper Chemical Exceedence Level (UCEL)). If Category H sediments are also
found to have contaminants which exceed 10 times the LCEL, these sediments will need to
undergo Tier III Biological Screening (Dilution Test). If the sediment passes the biological
screening tests, the sediment will be allowed to be disposed of at the contaminated mud pits. If
the sediment fails the screening tests, pre-treatment will be required prior to marine disposal of
contaminated mud, or special arrangements will be required to ensure that there is no (or
negligible) loss of contaminants to the marine environment during disposal.

The Wan Chai Development Phase IT Proposals

Under the Wan Chai Development Phase II Comprehensive Feasibility Study (WDIICFS), it was
thought that there may be some highly contaminated sediment (i.e. Category H) to be dredged in
the Causeway Bay typhoon shelter that may fail the Tier III screening and which will therefore
require pre-treatment or special disposal arrangements. The Environmental Impact Assessment
(EIA) for the WDII project recommended special disposal arrangements for these dredged
arisings.

The special disposal method proposed in the WDII EIA was to seal the dredged sediments in
geosynthetic containers and, at the disposal site, to drop these containers into the designated
contaminated nud pit where they would be covered by further mud disposal and later by the mud
pit capping, thereby meeting requirements for fully confined mud disposal. 1t was further
recommended in the WDII EIA to undertake field trials during the detailed design stage to
establish the optimum handling method for this approach.

The approval condition for the WDII EIA report under the EIA Ordinance stated that the
proposal for using geosynthetic containers for confined disposal of contaminated mud from the
Causeway Bay Typhoon Shelter shall be subject to trial test. The applicant for the
Environmental Permit for the WDII project shall report the results of the trial test to the DEP and
the Advisory Council on the Environment (ACE).

In June 2002, Maunsell Consultants Asia Ltd were commissioned by Territory Development
Department (TDD) to undertake the consultancy agreement for Wan Chai Development Phase Il
Design and Construction (WDIID&C). The field trials for the geosynthetic containers were
undertaken under the Design Phase of the WDIID&C consultancy. This report outlines the
arrangements for the field trials, including field testing procedures and monitoring programme,
and the evaluation and recommendations of the field trials.

Maunsell 1



Agreement No. CE 54/2001 (CE)
Wan Chai Development Phase Il - Design & Construction
Field Trials of Geosynthetic Containers - ACE Report

1.3

3.1

1.3.2

1.3.3

1.3.4

1.3:5

1.3.6

1.3

138

Report Purpose and Structure

This report is prepared in response to the conditions of approval of the WDII EIA, that the use of
geosynthetic containers for confined disposal of contaminated mud shall be subject to trial test
and the results of the trial test shall be reported to the DEP and ACE.

Accordingly, the report describes the preparations for the field trials and the field trial operations,
and presents the results of the field trials of using geosynthetic containers.

Following this Introduction, Section 2 describes the rationale for using geosynthetic containers as
proposed in the WDII EIA, and the disposal method to be tested in the field trials.

Section 3 outlines the preparatory works for the field trials, including the design and manufacture
of the geosynthetic containers, the plant required for the trials and barge modification works, the
field works procedurés and monitoring programmes (including water quality monitoring) to be
put in place for implementing and evaluating the field trials.

Section 4 describes the field trial operations.

Section 5 summarises the results of the filed trials.

Section 6 discussed the performance of the containers with respect to handling and disposal.
Section 7 confirms the feasibility of using this geosynthetic container system for special disposal

of contaminated material and recommends the handling method and container design for use in
the WDII project.
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PROPOSED METHODOLOGY FOR CONTAINED DISPOSAL
Methods for Handling and Disposal of Category H' Sediments

During the course of the waste management assessments carried out under the WDII EIA, pre-
treatment using techniques such as bioremediation, dechlorination, soil washing, solvent
extraction and thermal desorption were examined. A number of drawbacks to the use of these
pre-treatment techniques were, however, identified. These included the need for treatability
studies to confirm the suitability of the pre-treatment process, requirements for dewatering, and
the establishment of an off-site treatment facility. The time required for treatability studies and
the establishment of an off-site treatment facility was found to have significant programme
implications for the WDII project and, in view of the relatively small volume of contaminated
sediments that were expected to require pre-treatment, the establishment of pre-treatment
facilities was not considered to be a cost-effective measure.

Special disposal methods were examined instead, with the objective of keeping the loss of
sediment to the surrounding marine environment to a negligible extent during the dumping
operations. The major concern when bottom dumping category H™ contaminated material is the
loss of contaminants into the water body while the sediments drop through the water to the
seabed. Once settled in the mud pit, records from the on-going contaminated mud pit monitoring
programme indicate that there will not be any loss of contaminated material outside the mud pit.
Several disposal options were considered to be potentially suitable, but the method selected as
having the least likelihood of loss of contaminants to the marine environment was by
containment of the sediments using geosynthetic material (geotextiles).

It should be noted that the choice of special disposal arrangements for the WDII project was
made with respect to the particular circumstances of this project; it is not suggested that pre-
treatment or other handling methods are not, in general, viable. Project-specific requirements
and constraints should always be taken into account on a case-by-case basis.

Proposed Use of Geosynthetic Containers

The special disposal method as proposed in the WDII EIA involves essentially sealing the
dredged sediments in geosynthetic containers and, at the disposal site, dropping these containers
into the designated contaminated mud pit where they would be covered by further mud disposal
and later by the mud pit capping, thereby meeting requirements for fully confined mud disposal.
Simply put: the “bag it and drop it” (“BIDI”) method.

The use of geosynthetic containers is not new. Geosynthetic containers have been successfully
used for coastal engineering (eg for containment dykes for reclamation, slope toe erosion
protection, river groynes, breakwater core construction, etc) in many parts of the world, such as
the United States, Germany, the Netherlands, Singapore. From the successful engineering
applications, the use of geosynthetic containers has been further developed for disposal of
contaminated sediments. Examples of this application include contaminated soil disposal at
Marina Del Rey in California and Yokohama Port in Japan,

Notwithstanding the successful use of geosynthetic containers in other parts of the world, in
recognition of the fact that this method had not yet been used in Hong Kong, and in consideration
of possible limitations that may be imposed by local operating constraints and locally, available
plant and equipment, field trials were proposed under the WDII EIA to test the handling method
under local conditions. The implementation of these field trials was later imposed by ACE as a
condition of approval of the WDII EIA.
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Geosynthetic Container Disposal Method to be Tested

The disposal method that has been subjected to field trial tests uses a geosynthetic container
fabricated as a ‘box’ or ‘pillow’ shaped unit made of a composite geotextile material that is
designed to retain the enclosed sediments during the disposal process. It is partially prefabricated
in the factory by sewing standard mill widths of geotextile together, including special seaming
details at the ends of the container, to form an elongated ‘box’ with an open ‘lid’ (top cover).
The geosynthetic container is placed in the hopper of a split hopper barge, filled with marine
sediments and then closed in the field by insitu sewing. After towing the barge to the disposal
site, the container is released by opening the split hopper and the container falls to the seabed. A
diagrammatic illustration of this disposal method (the BIDI method) is given in Figure 2.1.

This disposal method is considered, on the basis of previous experience elsewhere, to be feasible
and the technology readily available for the manufacture of geosynthetic containers to project-
specific requirements.

The plant and equipment used for this disposal system includes, typically, a grab dredger, split
hopper barges, supporting derrick barges and tugs, etc, all of which are commonly available in
Hong Kong. The plant is similar to that which would be used in the WDII dredging contract, for
the actual application of this disposal system.

An alternative containment system was also considered initially, involving the use of a tubular
geotextile container with built-in reinforcement ribs, placed on a flat topped pontoon. This
container would have potential benefits in that it would not require any on-site sewing or
seaming and the outer skin material could be fabricated to a very high strength (not being
constrained by having to be fitted into the barge hopper or having to pass through the narrow
barge hopper opening). Disposal would be by flooding of ballast chambers so that the pontoon
tilts to one side and the container rolls off into the water and drops to the seabed. However, the
absence of a suitable pontoon locally meant that this system would not be able to satisfy the
criterion of using locally available plant and equipment, and therefore this form of containment
was not pursued in the field trials.

The field trials were undertaken as part of the WDII Site Investigation (SI) contract which was

] being carried out under the WDIID&C at the time. Issues of concern which were identified as

requiring special attention in implementing the field trials include: the method of containment,
the ability to handle various volumes of contained sediments (ie the size' of the containers), the
suitability of the locally available plant for the disposal method, and the ability of the container

to withstand rupture and bursting stresses. '

The purpose of the field trials was, firstly, to satisfy ACE as to the suitability of this special
disposal method for the WDII project and, secondly, to establish the optimum container system
design and handling method.

Acceptance criteria for the field trials, for determining the success of the trials, were taken to be
essentially that there should be no significant loss of material from the container and that there
should be no significant loss of suspended sediment resulting from impact of the container on the
seabed outside the confines of the disposal area.
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PREPARATION FOR THE FIELD TRIALS
Overview of the Field Trial Preparation

Implementation of the field trials required a number of preparatory activities, including the
specification, design and manufacture of the geosynthetic containers, the procurement of plant
for undertaking the works, modification of the hopper barge to suit the disposal system, obtaining
dredged sediments for use in the trials, and agreement with the relevant authorities on the
procedures for the field trials and monitoring programmes.

Extensive discussions were held with EPD and other concerned departments on arrangements for
the field trials. Key issues and concerns that needed to be resolved included:

= source of dredged material to be used in the trials and the dredged material properties
(whether contaminated or uncontaminated, similarity to the nature of the sediments which
would be dredged in the WDII project, etc);

* the disposal site (whether at the South Cheung Chau disposal area or at East Sha Chau
contaminated mud pits);

» flotation of the containers (whether subsequent to disposal they could be displaced from the
mud pit or, through generation of biogas in the contained sediments, float and therefore
become a hazard to shipping or end up on a beach);

* monitoring procedures and acceptance criteria (how to establish the success of the trials);

» issue of a DASO permit (approval for disposal under the Dumping at Sea Ordinance).

The following paragraphs outline the major preparatory works that were undertaken and some of
the key issues that were addressed.

It should be noted that the field trials involved, to a certain extent, an iterative ledrning process.
Problems that became apparent during the first trial disposals were resolved through modifying
the handling method or the plant used, or by changing the container design and installation
details, to suit the local conditions and material being handled. In particular, the hopper barge
gate (bottom opening) was modified twice, once prior to commencement of the field works and
again after the first trial, and the geosynthetic container material and fabrication specifications
were upgraded when it became apparent that a more robust container would be required to suit
the actual site conditions. These changes are included in the discussion below on the preparation

for the field trials.

Design and Manufacture of the Geosynthetic Containers

The geosynthetic container system was designed to suit the local site conditions and the type of
dredged marine sediments to be contained and disposed. The design included material
specification, taking into account strength, sediment retention and permeability requirements.
The design also considered the appropriate volume of containers and their associated handling
characteristics, with due consideration given to the dredging methods, transport to the disposal
site and disposal mechanisms. “The structural integrity of the container is an issue requiring
critical attention to appropriate fabric selection and fabrication details.

The containers were manufactured using two layers of polypropylene geotextile, comprising
woven and non-woven fabric layers, which were used to provide both strength and retention of
the dredged sediments. The use of this composite fabric and the container fabrication details (in
particular the seam designs) were intended to:

Maunsell



Agreement No. CE 54/2001 (CE)
Wan Chai Development Phase |l - Design & Construction
Field Trials of Geosynthetic Containers - ACE Report

328

324

3.25

3.2.6

B2l

retain the dredged material during the disposal operation and after placement on the seabed;

»  resist the stresses imposed while handling the container and during filling operations, without
seam or fabric rupture;

= resist puncture and tearing during release from the barge hopper;

»  resist bursting on impact with the seabed.

The function of the non-woven inner lining is to prevent any loss of contained material. The
geotextile used was Mirafi 160N. The outer lining provides the strength and rupture resistance.
Initially, a woven polypropylene geotextile fabric with a tensile strength of 120kN/m (Geolon
PP120S) was used. Later in the field trials, a stronger material was used for this layer, with a
tensile strength of 200kN/m (Geolon PP200S). The data sheets for the technical properties of the
woven and non-woven fabrics are attached in Appendix E for reference. ‘

The geosynthetic containers were formed by joining together standard roll (mill) widths of fabric

in the factory, with seamed joints having sufficient overlap to prevent any loss of contained
material. Seam strength is critical to the structural performance for the container; seam strength
is essentially a function of the type of seam stitching used and the strength of the parent material.
The initial Geolon PP120S containers used a so-called ‘prayer seam’, which is commonly used
overseas for the fabrication of geosynthetic containers. This type of joint gave a seam strength of
around 45% to 50% of the parent fabric strength (ie 55 to 60kN/m seam strength), while the later
Geolon PP200S containers used a modified flat seam with six lines of stitching, which provided a
seam strength of around 70% of the parent fabric strength (ie 140kN/m seam strength).

A summary of the seam pattern, seam strength and fabric strength used in the field trials is given
in Table 3.1.

Table 3.1 Summary of seam Pattern, Seam Strength and Fabric Strength

Type of seam Prayer Seam Flat Seam
Pattern . ' “ - ;
(Typical Sectiqn) ’ | me fepis

; : TR
Strength of the seam as . 0 »
% of the fabric strength ol il
Fabric Strength 120kN/m ' 200kN/m
Seam Strength 60kN/m 140kN/m

Two sizes of geosynthetic containers were used in the field trials, with notional volumes of
600m’® and 300m®. The dimensions of each size of container were designed to fit the internal
dimensions of the hopper barge used for the disposal of the containers. Figure 3.1 shows typical
views of the containers and gives indicative container dimensions specified for the manufacture
of the geosynthetic containers.

Air vents are provided at the top of the container (in the cover) to release any air pressure build-
up inside the container during its descent to the seabed.

Maunsell



Agreement No. CE 54/2001 (CE)
Wan Chai Development Phase Il - Design & Construction
Field Trials of Geosynthetic Containers - ACE Report

3.2.8

3.2.9

33

331

332

333

334

3.3.5

The containers were fabricated in a factory in the Netherlands and freighted out to Hong Kong.
A total of five containers were used in the field trials. For ease of reference, these are labelied as
A to E, with the following key properties:

= Container A had a notional volume of 600m’ with a woven fabric tensile strength of
120kN/m

» Container B had a notional volume of 300m’ with a woven fabric tensile strength of
120kN/m

*  Containers C, D and E all had notional volumes of 300m® with woven fabric tensile strengths
of 200kN/m.

Slip sheets were provided to cover the inside of the barge hopper. The slip sheets reduce friction
between the container and the steel hopper and, by so doing, facilitate the smooth egress of the
container. The slip sheets were made from a woven fabric with a tensile strength of 80kN/m.

Marine Plant

In conjunction with the design of the containers, appropriate dredging and marine plant was
identified. The dredging and marine plant and equipment was procured through the WDII SI
contract; major items of plant used for the field trials included:

= 3 grab dredger for dredging the marine sediments;

» two split bottom hopper barges with notional capacity of 1,000m® for the delivery and
temporary storage of the dredged marine sediments;

» one modified split bottom hopper barge with notional capacity of 1,000m’ for the
deployment and disposal of the geosynthetic containers;

» one derrick lighter, equipped with a grab of capacity 2m’, for filling the geosynthetic
containers;

* tug boats for towing and manoeuvring;

» passenger launches for transfer of personnel to the barges.

The typical 1,000m’ split bottom hopper barge (as shown in Figure 3.2) was consiciered suitable
for the deployment and disposal of the geosynthetic containers in view of the size of the hopper
(to cater for both the 600m’ and 300m’ containers), and its ready availability locally.

The hopper barge for the deployment and disposal of the containers needed to be modified to suit
the two different sizes of containers and to facilitate the dropping of the geosynthetic containers -
through the hopper gate, '

Barge Modification for 600m’ Container

The barge modification work comprised the installation of longitudinal bulkheads along the full
length of the two sides of the hopper such that the width of the hopper was reduced to around
twice the maximum openable width of the hopper gate. This modification was considered
necessary on the basis of previous experience where, on occasion, containers had ‘hung’ in the
hopper instead of dropping out through the opened gate. Increasing the gate opening width in
relation to the hopper width would minimise this occurrence. The installation of these
longitudinal bulkheads also provided a gangway to serve as safe working and inspection platform
along each side of the hopper, to facilitate the laying, filling and closing of the geosynthetic
containers. The general layout fof the barge modification work is given in Figure 3.3.

The resultant hopper dimensions provided an effective 600m® volume, for the larger container
placement.
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To ensure a smooth and protrusion free surface on the inside of the hopper, not only were all
foreign attachments (concrete screed, etc) and rusty surfaces removed completely, new steel
plates were also installed on the hopper surface.

Barge Modification for 300m’ Container

For the installation of the 300m’® geosynthetic containers, the split bottom hopper barge was
further modified after the field trial operation for the 600m® container. Transverse bulkheads
were installed to reduce the hopper volume and positioned such that the 300m’ container was
deployed in the central section of the hopper barge. The general layout of the barge modification
work with the addition of the transverse bulkheads is shown in Figures 3.4 and 3.5.

The modification work for the split bottom hopper barge is further illustrated in Figure 3.6.
Barge Hopper Gate Modifications

It was also necessary to have the bottom opening of the hopper (the hopper gate) completely
protrusion free and smooth. In its normal condition, the hopper gate has rows of steel angles (or
‘teeth’) along both sides of the gate; these are to help seal the hopper in its normal use. However,
these steel teeth would present sharp protrusions when the hopper is opened and the container
drops through the gate. As at first the barge owner was reluctant to remove these steel teeth from
the hopper gate, rubber gaskets were installed along the hopper gate to provide a smooth edge
over the existing angles. Figure 3.7 illustrates the details of the rubber gaskets installed over the
existing angles in the hopper gate.

However, after the first field trial, it was found that the installation of rubber gaskets was not
sufficient to ensure a completely protrusion free and smooth hopper gate for the geosynthetic
containers to pass through without damage. The hopper gate was, therefore, further modified as
illustrated in Figure 3.7. The steel angle teeth (after agreement with the barge owner) were
removed and new steel plates with rounded edges were welded to the hopper gate to provide a
completely smooth surface.

The barge modification works were carried out at shipyards in Mainland China.
Source of Dredged Sediments for Use in the Trials

An exhaustive site search was undertaken for the source of marine sediments to be used for the
field trials. A number of projects with dredging activities were identified, including:

= reclamation at Yam O under CED’s Contract No. CV/2000/09 - Infrastructure for Penny’s
Bay Development, Contract 1;

maintenance dredging at Approach to CT9 Area Al;

maintenance dredging at Approach to CT4 and CT6;

maintenance dredging at Approach to CT9 Area A2;

maintenance dredging at Yau Ma Tei Typhoon Shelter;

maintenance dredging at Wan Chai PCWA.

After considering the programme for the field trials and the nature of marine sediments to be
used in the field trials, uncontaminated marine sediment for the field trials was agreed with EPD
and CED to be obtained from CED’s maintenance dredging project at Approach to CT9 Area A2
Phase 3. The agreed dredging area is shown in Figure 3.8. »
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Working and Disposal Sites for the Trials

The designated field trial works area, for the laying, filiing and sealing of the geosynthetic
containers on the modified hopper barge, was at the Western Anchorage Area, south of Tsing Yi.

Disposal of the geosynthetic containers under the field trial conditions, as well as of any excess
dredged sediment not used in the trials, was designated at the East Sha Chau contaminated mud
pits. Disposal was first proposed at the South Cheung Chau gazetted disposal area in view of the
better visibility for underwater inspection of the containers. However, after considering the
possible risk of the containers on the seabed being damaged by trawlers fishing in the nearby
area at South Cheung Chau, and the requirement from EPD to ensure the field trials were carried

out under similar conditions as the future disposal site (which will be at East Sha Chau), it was-

agreed that the field trial disposal of the geosynthetic containers should be at East Sha Chau.
Figure 3.9 shows the disposal location at East Sha Chau contaminated mud pit.

A number of issues needed to be resolved before EPD issued the required DASO permit for
disposal of the containers. These included the risk of movement of the containers after dumping
in the East Sha Chau contaminated mud pits due to wave action or tidal currents, and the risk of
floatation of the containers due to possible biogas generation by the contained material. These
risks were assessed and found to be negligible. The geosynthetic containers are not airtight and
the incorporation of air vents would enable any excess air in the containers to escape in any
event. At the disposal site, the containers would be placed within the mmud pits and,
subsequently, covered by on-going disposal and capping operations. There is, therefore, no
reasonable possibility of movement of the containers out of the mud pit. Long term deterioration
of the containers was also considered, but found not to be cause for concern as the containers will
be capped by on-going disposal operations at East Sha Chau.

For easy reference, a copy of the DASO permits issued for the field frials is attached in
Appendix F. '

Performance Monitoring Programme

The dredging operation and the field works for the field trials was carried out by the WDII SI
Contractor, with' supervisory staff provided by Maunsell. Two specialists with overseas
experience in the design and implementation of geosynthetic container systems also provided
advice and assistance in the field trials. - »

For assessing the performance of the geosynthetic containers in the field trials, monitoring
programmes including underwater visual inspection by divers, the addition of polystyrene
spheres inside the geosynthetic containers and water quality monitoring were implemented.

Diver Inspections

Arrangements were made for underwater visual inspections of the geosynthetic containers, after
each disposal operation, to be carried out by divers subject to the confirmation by the divers on
the safety conditions of the surrounding environment and necessary visibility. The divers’
primary objectives, having located the containers, were to report on the general condition and lie
of the containers on the seabed, and to examine them for signs of rupture. Underwater photos of
the geosynthetic containers on the seabed would be taken subject to visibility.

A further diving inspection was programmed to be undertaken two weeks after the last disposal
operation to identify any short term movement of the containers. However, this inspection was
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subject to safety and visibility conditions at the time and any on-going disposal operations that
may have taken place at the disposal site in the intervening period.

In the event that safety conditions were not suitable for divers to operate at the disposal site, or
that visibility was not good enough for visual inspection at the time of the trials, the monitoring

for possible rupture or damage of the containers would rely on two other monitoring
programmes, the polystyrene spheres test and the water quality monitoring.

Polystyrene Spheres Test and Patrol System

The objective of the polystyrene spheres test was to detect any rupture of the geosynthetic
containers during disposal that may lead to significant leakage of sediments.

Polystyrene spheres were placed inside the geosynthetic containers along with the dredged
material filling. Should there be any rupture or bursting of the container during the disposal
process, some of the sediments together with the polystyrene spheres would leave the bag. The:
polystyrene spheres would float to the sea surface and act as a visual indicator of damage or
rupture of the container. :

An inspection patrol using launches was arranged to pick up any polystyrene spheres that might
escape.

Details of the application of the polystyrene spheres test and the patrol system, as agreed with -
EPD and MD, are given in Appendix A.

" Water Quality Monitoring

Water quality monitoring was carried out during the disposal process, for which the WDII SI
Contractor provided the necessary boats and crew, as well as the monitoring equipment.
Laboratory testing of water samples was carried out under the WDII SI Contract.

The objective of the water quality monitoring programme was to capture any possible plumes
which might extend beyond the confines of the disposal zone arising from the contained disposal
method. Monitoring stations were placed upstream and downstream of the disposal zone with
the stations located at 200m and 600m from the container drop site location.

Sampling at the monitoring stations commenced two hours before disposal operations started in
order to capture the background conditions of the water body. Sampling continued until any
elevation of turbidity had returned to the background level or, in the event where no elevation
was recorded, sampling continued until 2 hours after completion of disposal operations.

Details of the water quality monitoring programme are given in Appendix B.

10
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FIELD TRIAL OPERATIONS
Geosynthetic Containers Tested
Five geosynthetic containers were tested in the field trials, one of size 600m> and four of size

300m’, as summarised in Table 4.1. This section describes the field trial operations undertaken
for the disposal of these five containers.

Table 4.1 Summary of the Field Trials and Containers

Geosylnthetlc A B c D E
Container

Date of Disposal 17/05/2003 20/06/2003 16/06/2003 26/07/2003 31/07/2003
Notional Volume (m”) 600 300 300 300 300
Tensile Sirength of

Woven Fabric (KN/m) 120 120 200 200 200
Seam Strength (kN/m) 60 60 140 140 140

The preparatory procedures for the design and manufacture of the geosyntethic containers, and
for the barge modification works, have been outlined in the preceding Section 3. The works
undertaken on site, ie the laying, filling, closing and disposal of the containers, are described in
the following paragraphs. '

‘Dredging Operations for the Field Trials

Uncontaminated marine sediments were dredged over three separate days at the agreed
maintenance dredging site at Approach to CT9 Area A2 Phase 3, for the five field trials.

The dredging work was carried out by conventional grab dredger and the dredged marine
sediments were stored in two split bottom hopper barges with notional capacity of 1,000m’. The
storage barges were then moored up alongside the modified container disposal barge to facilitate
transfer of the sediments from the storage barge to the container (as a separate operation).

Any surplus dredged sediments remaining in the storage hopper barges which was not used in the
field trials was disposed of at the East Sha Chau contaminated mud pit. '

Figure 4.1 illustrates the dredging operation and the marine plant used.
Container Delivery, Storage and Handling

The geosynthetic containers were delivered to Hong Kong by either sea or air freight. After
delivery {o site, the containers were stored with proper covers in the derrick lighter moored next
to the modified hopper barge.

The containers were unpacked and laid out in the derrick lighter, befdre being transferred (using
the derrick winch) to the modified hoper barge for placing in the hopper and then filling. Figure

4.2 illustrates the geosynthetic containers in the derrick lighter storage arca, as delivered to site.
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4.4

4.4.1

44.2

4.4.3

4.4.4

4.5

4.5.1

45.2

4.5.3

4.5.4

4.5.5

Laying of Containers in the Barge Hopper

Before laying the geosynthetic containers in the barge hopper, slip sheets were first laid on the
sides and at the ends of the hopper. They were held in place by G-clamps on the hopper
coaming. Excess lengths of the slip sheets were left folded at the bottom of the hopper; these
extra lengths would drop through the bottom as the hopper was opened to provide a lining
through the hopper gate. Extra lengths were also draped over the hopper coaming at the top to
allow for gradual release during the container filling so as to relieve tension in the slip sheets.

The containers were unpacked and unrolled in the derrick lighter and then hoisted across and laid
out along one side of the modified split hopper barge. They were then manually dropped into the
side of the hopper and carefully pulled across the hopper using draw lines, until the container
lined the sides and bottom of the hopper. The sides of the container were secured to the hopper
coaming using the same G-clamps that were used to hold the slip sheets in place.

The containers were designed and laid such that a fold of material was left at the bottom of the .
hopper. This was to facilitate the drop through the hopper during disposal: as the hopper was
first opened, the loose container material would fall through, fill with sediments and then aid the
drop of the remaining container by ‘pulling’ it through the hopper gate. Same as the slip sheets,
the top ends of the containers were draped over the hopper coaming leaving enough slack for
release during the container filling to relieve tension in the containers.

Figure 4.3 provides some illustrations of the laying of the geosynthetic containers in the barge
hopper.

Filling of Containers with Dredged Sediments and Addition of Polystyrene Spheres

The geosynthetic containers were filled with marine sediments from the storage barge moored
alongside. The sediments were transferred from the storage barge into the geosynthetic
containers using a 2m’ clamshell grab rigged on the derrick lighter.

Care was needed during the filling process to avoid damage to the container. The sediments
needed to be released from the grab from above the hopper coaming level to avoid possible.
damage due to the grab hitting the sides of the container; the release was cdrefully controlled to
minimise impact loading on the container, especially when placing the first layers in the bottom
of the container. Filling was carried out in even layers along the length of the container.

Together with the filling, polystyrene spheres were added in layers in accordance with the
procedures mentioned in Section 3 and Appendix A. For each layer of polystyrene spheres
added, the spheres were pushed into the marine sediments using long bamboo poles; this was in
order to keep the spheres fixed in position when the next layer of filling was placed, otherwise
the spheres would be displaced by the impact of the sediments dropped from the grab.

During the filling process, tension was induced in the fabric of the containers and slip sheets by
the filling; this tension was relaxed by releasing the G-clamps and thus the fabrics on the four
sides, progressively, as the container was filled.

The containers were not completely filled. A void was left at the top to allow for the sediment
movement as the container was ‘squeezed’ out through the hopper gate, and to take up any
resultant pressure build-up. The actual filled volumes of the containers, with allowance made for
the voids, is summarised in Table 4.2.
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4.5.6

46

4.6.1

4.6.2

4.6.3

4.64

4.6.5

4.7

4.7.1

Table 4.2 Summary of Filled Volume of Containers

Geosynthetic Container A B C D E
Notional Volume (m*) 600 300 300 300 300
Filled Volume (n1’) 550 210 225 210 210
Filled Percentage 92% 70% 75% 70% 70%

Figure 4.4 provides illustrations of the filling process and the addition of polystyrene spheres to
the containers.

Closing of the Containers

After filling the geosynthetic containers, the covers of the containers (ic the lid) were drawn
across the upper surface of the sediments and sewn closed.

At the commencement of the trials, in-situ stitching was proposed using a hand-held sewing
machine. However, when closing Container A (the first container), problems were encountered
at the fabric joints (seams), which were too thick and caused the portable sewing machine to jam.
Container A was therefore closed by a combination of sewing machine stitching and hand
stitching over the seams. For the remaining Containers B, C, D and E, use of the portable sewing
machine was abandoned and the in-situ closing of the containers was done solely by hand
stitching.

The edges to be joined on site comprised the composite fabric layers (ie the woven and non-
woven layers) of the container and two outer flaps of woven fabric which were pulled over the
in-situ stitched seam. The hand stitching method involved rolling the edges to be joined together
and tying them with seam stitching using 6mm nylon rope with a pitch of around 75mm (3
inches). Next, rope knots were used to fasten the two outer flaps together over the seamed joint;
these knots were made at approximately 150mm (6 inches) separation. The first seam served the
purpose of ensuring that soil does not escape from the container, while the second (rope-knotted)
joint was designed to withstand stresses induced during the disposal.

The two ends of the container required special attention as, with a number of factory seams and
in-situ seams all coming together at the same place, this was 2 difficult area to ensure robust
closure. The hand stitching and rope knotting at the two ends of the container were further
modified to ensure total containment of sediments. Hand stitching of a pitch of 25 to 50 mm (1
to 2 inches) and rope knots at 75mm (3 inches) spacing were adopted at the first metre at the two
ends.

Details of the hand stitching, rope knotting and the modified closing at the two ends of the
geosynthetic containers are illustrated in Figure 4.5.

Disposal of the Containers

Once the containers had been closed, and on pre-arranged days and times to allow CED to close
the contaminated mud pits to other users during the time of the field trial disposals, the modified
hopper barge was towed to the East Sha Chau contaminated mud disposal site (Pit IV¢) for the
disposal operations.
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4.7.2

4.7.3

4.7.4

4.7.5

4.7.6

The water quality monitoring stations were set up two hours prior to the disposal time and
baseline readings were taken at both upstream and downstream from the disposal location. The
water quality monitoring was continued until two hours after the disposal of the containers.

Divers® inspections were arranged on the days of disposal. For Containers B and D, suitable
weather, tidal phase and marine conditions meant that these inspections were carried out on the
day as planned. However, for Containers A, C and E, the tidal and wind conditions on their
disposal days were not suitable for divers’ inspections; their inspections were carried out several
days later when conditions were more suitable. The divers’ inspection for the last container,
Container E, was carried out together with the final divers’ inspection, which was two weeks
after the disposal of Container E.

Launches were on standby around the disposal site to look for and, if found, retrieve any
polystyrene spheres which escaped and floated to the surface.

At the designated time of disposal, around the mid-ebb or mid-flood tide phase, the modified
hopper barge was manoeuvred into position with the aid of global positioning system. The
hopper (which was hydraulically operated) was opened and the containers slid out through the
hopper bottom.

Photographs of the some of the disposal operations are provided in Figure 4.6. The results of the
field trials are summarised in the following Section 5.
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RESULTS OF THE FIELD TRIALS

Results of the Field Trial for Container A

Table 5.1 summarises the key results of the field trial operations for Container A.

Table 5.1 Results of the Field Trial for Container A
Geosynthetic Container A Date and Time of 17/05/03
Disposal 12:35
Notional Volume 600 m’ Weather Occasional showers
and windy
Filled Percentage 92% Tide Phase Ebb
Container Fabric Geolon PP120S Approximate water 28 m
depth

Description of the Disposal

Container A descended unevenly along the hopper length. A major
portion of the drop was concentrated at a point around one-third from
the fore end of the hopper.

Over half of the container passed through the hopper gate when the
opening was only around 0.5m wide. The whole container had dropped
by the time the hopper gate opening was only around 1m wide.

Polystyrene Spheres Test

Polystyrene balls were found soon after the container passed through
the hopper gate, including inside the hopper.

A total of 520 nos. of polystyrene balls escaped from the container
(around 40% of the total placed in the container).

Divers’ Inspection

Container A was laying in a horizontal orientation partially embedded
in the seabed with approximate dimensions of 30m long by 5m wide. |

An approximately 10m longitudinal rupture was found in the
geosynthetic fabric.

The container appeared to have twisted during its decent and many
folds in the geosynthetic fabric were evident.

A piece of the geosynthetic fabric at the rupture location was retrieved
by the divers.

Water Quality Monitoring

No apparent difference between the water quality monitoring data taken
before and after the trials and at upstream and downstream of the
disposal lecation,

The results of the water quality monitoring are attached in Appendix C.

Additional Inspection

The modified hopper barge for the disposal of Container A was
inspected thoroughly on a slipway in Tsing Y1 after the first field trial.

The rubber gaskets installed over the teeth at the hopper gate were
found torn and dislodged.

Remarks

Container A was capped by on-going disposal activities at East Sha
Chau after the divers’ inspection.

Maunsell
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3.2

5:2.1

522

3.2.3

524

5.2.5

Assessment of Container A Performance

Based on observations at the field trial operation for Container A, rupture of the container was
considered to have occurred on exit, due primarily to stresses as it passed through the hopper
gate. The assessment was supported by inspection of the hopper gate on a slipway after the trial.
The rupture was in the longitudinal direction (seams are in transverse direction), as inspected by
the divers, and the sample of the ruptured material retrieved by the divers indicated significant
stress-induced failure, rather than the container fabric tearing by being cut by a protuberance. A
photograph of the ruptured edge of the fabric is provided in Figure 5.1, and the damaged hopper
gate is shown in Figure 5.2,

The disposal for the first trial exhibited somewhat different characteristics to those expected on
the basis of previous experience. Firstly, the rate at which the hopper opened was much slower
than that of other overseas experience. On the basis of overseas experience, and as advised by
specialists with overseas experience in attendance at the field trials, it would be preferable to
have a hopper gate to open to its maximum width (of around 2800mm) in approximately 2
minutes, whereas the hopper barge in the field trial was able to open its hopper gate to its
maximum width of 2600mm in around 4 minutes. Secondly, the container descended almost
immediately, and very rapidly. Over half of the container had already passed through the hopper
gate when the opening was only around half metre wide. The rapid exit was considered due in
part to the contained sediment properties. Previous experience had involved the use of sandy
material, which tended to ‘bridge’ across the opening and ‘hang’ in the hopper until the gate
opening was wide enough (hence the reduction of hopper cross section to increase the relative
opening width). The material used in this trial, however, was a very soft (with very high water
content) clayey material, which clearly preferred a rapid exit by squeezing through a very narrow
opening to hanging around. The slow rate of opening (which was a function of the available
plant, and was not adjustable) exacerbated the problem.

With the container passing rapidly through a narrow opening, and (as evidenced by later
inspection) the rubber gaskets not able to stand up to the resultant forces, the narrow opening
with the (now exposed) sharp edges of the steel ‘teeth” would have caused considerable stress to
the geosynthetic fabric. The timing of the appeararice of the polystyrene balls at the surface, and
the fact that a number of balls surfaced inside the hopper, indicated that rupture must have taken
place at the hopper exit. It was therefore concluded that the container was damaged as it passed
through the hopper gate, and that the main reason for the failure was the container fabric being-
over-stressed as it passed through the narrow opening with exposed sharp edges.

Remedial Action

The rubber gaskets installed for the first trial (Container A) were found on inspection to be
damaged and, in places, displaced after the disposal operation. With the assessment of container
performance indicating the hopper gate with the steel ‘teeth’ as being one of the primary causes
of failure of the container, the remedial action was to further modify the hopper gate. Details of
the modification work have been explained in Section 3.3. '

For all subsequent container trials (ie Containers B to E), the modified hopper barge with the
steel ‘teeth’ removed and smooth steel plates welded over the hopper opening to provide a
completely smooth surface, was used.
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5.3 Results of the Field Trial for Container B

531 Table 5.2 summarises the key results of the field trial operations for Container B,

Table 5.2 Resulss of the Field Trial for Container B

Geosynthetic Container B Date and Time of 20/06/03
Disposal 10:35

Notional Volume 300 m’ Weather Fine

Filled Percentage 70% Tide Phase Flood

Container Fabric Geolon PP120S App;oximate water Zm
dept

Description of the Disposal

Container B descended evenly thrbugh the hopper gate.

Polystyrene Spheres Test

Polystyrene balls were found after the container had dropped. The first
polystyrene ball was found at around 60 seconds after the entire
container had passed through the hopper gate.

A total of 40 nos. of polystyrene balls escaped from the container
(around 6% of the total placed in the bag).

Divers’ Inspection

Container B was laying horizontally partially embedded in the seabed
with approximate visible dimensions of 15 m long by Sm wide.

A rupture was found in the form of a parted seam transverse across the
width of the container. It was approximately half way down the length
of the container.

A piece of the geosynthetic fabric at the Tupture location was retrieved
by the divers.

‘Water Quality Monitoring

No apparent difference between the water quality monitoring data taken
before and after the trials and at upstream and downstream of the
disposal location. '

The results of the water quality monitoring are attached in Appendix C,

Remarks

Container B was capped by on-going disposal activities at East Sha
Chau after the divers’ inspection.

ANY
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5.4

5.4.1

54.2

543

5.4.4

5.4.5

5.4.6

Assessment of Container B Performance

Container B appeared to exit the hopper without any problem, however, polystyrene balls
appeared on the surface some time after disposal, downstream of the drop position. The timing
of the appearance of the balls indicated that some form of rupture had occurred at the seabed.

The divers located the container on the seabed and identified the rupture. Inspection of the
sample of torn fabric that was retrieved by the divers showed that a seam failure had occurred,
with the stitching torn. It was therefore concluded that Container B ruptured on impact with the
seabed, due primarily to inadequate seam strength.

A photograph of the ruptured edge is provided in Figure 5.3.
Remedial Action

Seam strength needed to be increased. With the seam strength being partly a function of the base
fabric strength, and with some concern remaining from the failure of Container A due to the
stresses imposed on the container as it passes through the hopper gate (the modification of the
gate notwithstanding), it was decided to use both a stronger fabric for the container and a
stronger seam design.

New geosynthetic containers were therefore fabricated using a fabric with tensile strength of
200kN/m and with a flat seam design which gave a relative strength of around 70% of the fabric
strength, as described in Section 3.2.

The new containers were confined to 300m’ size, as this stronger material was much heavier and
more difficult to handle than the lighter 120kN/m fabric, and it was considered that the manual
handling of the large 600m’ containers in placing them in the hopper and closing them would
cause unnecessary problems.
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5.5.1

Results of the Field Trial for Container C

Table 5.3 summarises the key results of the field trial operations for Container C.

Table 5.3 Resuits of the Field Trial for Container C
Geosynthetic Container C Date and Time of 16/06/03
Disposal 14:40
Notional Volume 300 m’ Weather Fine
Filled Percentage 75% Tide Phase Ebb
Container Fabric Geoloﬁ PP200S é&pproximate water 32m
epth

Description of the Disposal

Container C descended through the hopper gate normally.

At the final stage of the drop through the hopper gate, a pressure
‘bubble’ formed in the top of the container which was concenirated at
the last portion of the container to pass through the gate, at the rear end
of the hopper. (See Figure 5.4)

Polystyrene Spheres Test

Polystyrene balls were found soon after the container passed through
the hopper gate.

A total of 6 nos. of polystyrene balls escaped from the container (around
1% of the total placed in the container).

The markings on the collected polystyrene balls indicated that the balls
came out from the rear end of the container. '

Divers’ Inspection

Container C was laying horizontally partially embedded in the seabed
with approximate visible dimensions of 16 m long by 5m wide.

The container was found intact with no evidence of damage or rupture.

Water Quality Monitoring

No apparent difference between the water quality monitoring data taken

_ before and after the trials and at.upstream and downstream of the

disposal location.

The results of the water quality monitoring are attached in Appendix C.

Remarks

Container C was capped by on-going disposal activities at East Sha
Chau after the divers’ inspection.
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5.6

5.6.1

5.6.2

5.6.3

5.6.4

5.6.5

5.6.6

5:6.7

Assessment of Container C Performance

Container C dropped through the hopper evenly, however, at the final stage of the exit a pressure
‘bubble’ formed in the top of the last remaining portion of the container. The pressure bubble
was concentrated at the rear end of the container, which was the last section to pass through the
hopper gate. Figure 5.4 illustrates the disposal of Container C with the ‘bubble’ highlighted.

A few (6 no.) polystyrene balls appeared on the surface at the rear of the barge soon after exit.
The markings on the balls (the balls had been marked so as to identify where in the container
they had been placed) indicated that all the balls which escaped were from the rear end of the
container.

The concentrated pressure bubble at the rear of the container as it left the hopper and the fact that
all the balls which escaped were from the rear end of the container led to the conclusion that
some (minor) loss occurred through the rear end due to high pressure on exit. The very minor
loss of balls further suggested that there must have been a very small gap which, under pressure,
allowed some balls to escape. The fault was considered to lie with the hand stitching at the end.
Due to the confluence of a number of seams (both factory and hand sewn) and material folds at
the ends, these were difficult areas to close on site. It was assumed that a small gap may have
been left in the ends, sufficient to enable a small number of the polystyrene balls to escape under
pressure. This finding was supported by the divers’ inspection, which found no signs of rupture
or other damage to the container on the seabed.

On further inspection of the subsequent trials for Container D and E, with particular attention
being paid to the closure at the two ends, it was demonstrated that a minor opening of the size of
a fist could quite easily have been left at the ends where the cover and the adjacent fabric of the
geosynthetic container are all joined together by hand stitching on site. An illustration of how
such a minor (and unnoticed) gap could have been left in the end closure is shown in Figure 5.5.

Nevertheless, the results of the field trial operation for Container C demonstrated that the field
trial was close to success with Container C being structurally sound and remaining intact on the
seabed.

Remedial Action

Remedial actions for the subsequent field trials included the addition of closely' packed hand
stitches and rope knots at the two ends to ensure that any possible minor openings were closed.

To overcome the problem of the pressure bubble, the sides of the geosynthetic container were
drawn up in the hopper when it was being placed, to provide a larger void at the top of container
in order to better absorb any pressure build up. This resulted in less loose material at the bottom
of the hopper, which in turn resulted in the container being held up in the hopper slightly longer
when the hopper was opened, as there was less material to drop through the gate initially to pull
the container through (refer to Section 4.4). However, this consequence was considered a benefit

~ in itself, as it enabled the hopper to be opened wider before the container fell through.
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5.7

5.7.1

5.8

5.8.1

582

Resalts of the Field Trial for Container D

Table 5.4 summarises the key results of the field trial operations for Container D.

Table 5.4 Results of the Field Trial for Container D
Geosynihetic Container D Date and Time of 26/07/03
Disposal 11:40
Notional Volume . 300 m’ Weather - Fine
Filled Percentage 70% Tide Phase Ebb
Container Fabric Geolon PP200S Approximate water 27m
depth
Description of the Disposal | e Container D descended normally through the hopper gate.
Polystyrene Spheres Test » No polystyrene balls escaped from Container D.
Divers’ Inspection e - Container D was laying horizontally partially embedded in the seabed

with approximate visible dimensions of 16 m long by 6 m wide.
o The container was found intact with no evidence of damage or rupture.

e The final divers’ inspection carried out at around three weeks after the
disposal of Container D found that there was no movement of Container
D after the disposal inside the mud pit.

Water Quality Monitoring » No apparent difference between the water quality monitoring data taken
before and after the trials and at upstream and downstream of the
disposal location. ‘ '

e The results of the water quality monitoring are attached in Appen'dix C.

Remarks » Container D was éapped by on-going disposal activities at East Sha
Chau after the final divers’ inspection.

Assessment of Container D Performance

The disposal of Container D was successful. The container dropped through the hopper as
expected, no polystyrene balls escaped the container and the container was inspected by the
divers and found intact with no evidence of damage.

The design and disposal statement for the field trial operation for Container D was followed for
Container E to further confirm the success of the geosynthetic container system.
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5.9:1

5.10

5.10.1

Results of the Field Trial for Container E

Table 5.5 summarises the key results of the field trial operations for Container E.

Table 5.5 Results of the Field Trial for Container E

Geosynthetic Container E Date and Time of 31/07/03
Disposal 15:05
Notional Volume 300 m’ Weather Fine
Filled Percentage 70% Tide Phase Ebb
Container Fabric Geolon PP200S dApproximate water 24 m
epth

Description of the Disposal

Container E descended normally through the hopper gate.

Polystyrene Spheres Test

No polystyrene balls escaped from Container E.

Divers’ Inspection

Container E was laying horizontally partially embedded in the seabed.

The container was found intact with no evidence of damage or rupture.

Water Quality Monitoring

No apparent difference between the water quality monitoring data taken
before and after the trials and at upstream and downstream of the
disposal location.

The results of the water quality monitoring are attached in Appendix C.

Remarks

Container E was capped by on-going disposal activities at East Sha
Chau after the divers’ inspection. ’

Assessment of Container E Performance

The results demonstrate that the field trial for Container E was successful. The container
dropped through the hopper as expected, no polystyrene balls escaped the container and the
container was inspected by the divers and found intact with no evidence of damage. The
successful design and disposal method for the geosynthetic container system were confirmed.
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6.1

6.1.1

6.2

6.2.1

6.2.2

PERFORMANCE EVALUATION
Summary of Results of the Field Trials

Five geosynthetic containers were tested in the field trials. The results of their disposal
operations are surnmarised as follows:

(1) Container A (600m’ with 120kN/m outer woven fabric) failed due to rupture of the
geotextile fabric on exit from the hopper barge. Around 40% of the polystyrene balls
that were placed in the container escaped. The cause of failure was attributed primarily
to siresses as the container passed through the hopper gate. Water quality monitoring
detected some elevation of sediment levels immediately downstream, which would have
been due to the loss of sediments from the container, but no significant loss of sediments
beyond the confines of the disposal site.

(i1) Container B (300m’® with 120kN/m outer woven fabric) failed due to rupture of the
container on impact with the seabed. Around 6% of the polystyrene balls that were
placed in the container escaped. The cause was seam failure due to inadequate seam
strength. Water quality monitoring indicated that there was no significant loss of
sediments beyond the confines of the disposal site. :

(iiiy  Container C (300m’ with 200kN/m outer woven fabric) did not fail structurally and was
- found intact on the seabed with no sign of damage. However, some 1% (6 no.) of the
polystyrene balls that were placed in the container escaped. Their loss was attributed to
a pressurc ‘bubble’ that occurred at the rear of the container as it left the hopper and a
small gap that had (presumably) been left in the container cover closure which enabled
these few balls to be ejected form the container under pressure. Water quality
monitoring indicated that there was no significant loss of sediments beyond the confines

of the disposal site.

(iv)  Container D (300m’ with 200kN/m outer woven fabric) was adjudged a success. The
container dropped through the hopper as expected and there was no loss of polystyrene
balls or signs of damage to the container on the seabed. Water quality monitoring
indicated that there was no significant loss of sediments beyond the confines of the

_ disposal site.

{v) Container E (300m3 with 200kN/m outer woven fabricj was also adjudged a success,
with similar results as Container D.

Lessons Learnt

The first few trials highlighted a few of problems in the container design and deployment and
with the hopper barge. These only became apparent in the trials under local conditions,

~ particularly through the use of locally available plant and due to the properties of the sediments

being used for disposal. However, once these initial deficiencies had been overcome or rectified,
the later trials of the disposal of sediments using geosynthetic containers were successful.

In overcoming the initial problems, the following aspects with respect to the hopper barge
preparation, the geosynthetic container design and the deployment of the container warrant
consideration in the event of future use of this disposal system:
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6.3

6.3.1

6.3.2

633

(1) In selecting the hopper barge to be used for disposal of the containers, given the choice,
the barge with a faster rate of hopper opening should be chosen. This will help in
enabling a wider hopper opening when the container drops through the hopper gate and
thereby lessen the stresses of the geotextile fabric during the exit.

(i) The barge hopper must be modified to ensure that the surfaces presented to the
geosynthetic container are completely smooth and protuberance free. Particular attention
needs to be paid to the hopper gate, where any steel angles and other sharp edges need to
be removed; a smooth steel plate cover over the hopper gate has been found to perform
satisfactorily.

(i)  Under local conditions (ie using locally available hopper barges and for disposal of soft
: muds), the strength of the container fabric and, particularly, the seam strength of the
container, requires special attention. The use of an outer woven fabric with tensile
strength of 120kN/m and a seam strength of around 60kN/m has been found not
satisfactory. A stronger fabric (200kN/m) and associated seam strength (140kN/m) has

been found to work well.

(iv)  The deployment of the container in the hopper and its filling should allow for sufficient
void volume at the top of the container, to accommodate the pressure build-up as the
container is squeezed through the hopper gate during its drop from the hopper. Filling to
70% of the notional container volume is recommended.

) Closure of the container in situ (ie the hand stitching for sealing the container cover)
requires special attention to detail and a high degree of supervision. The ends of the
container are especially vulnerable to have small openings left in, due to the confluence
of a number of seams and material folds at these critical areas. Experience has shown
that even a very small (and barely noticeable) opening will result in some loss of filling
from the container when it leaves the barge hopper. More closely packed stitching and
knotting at the ends of the container is required, and close supervision is essential to
ensure that openings are not left in place.

(vi)  Provision of international and local expertise with experience in the design and on-site

implementation of the geosynthetic container system will be an advantage to future
operations and should be included in the contract requirements.

The Effective Container System

Five field trial operations were carried out to derive and confirm the effective disposal system.
Initial trials that were not successful provided indications of inadequacies in the system and
potential weak points. The barge, containers and/or deployment operations were modified in the
subsequent trails in response to the findings of the initial trials to derive a system which is
structurally sound and meets the requirements for contained disposal.

The Container A trial (600m’, 120kN/m fabric strength), which ruptured on exit from the barge
hopper, showed up the need for a smooth and protuberance free barge hopper, and raised concern
about the need for a stronger fabric for the container when using locally available barges with
their slower hopper opening rate for disposal of soft sediments.

The Container B trial (3D0m’, 120kN/m fabric strength), carried out after further barge
modification works in response to the first field trial results, but still using the 120kN/m strength
fabric (albeit with a smaller container size), confirmed that, under local conditions at least, a
stronger container fabric is required (in particular to provide a greater seam strength).

24
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6.3.4

6.3.5

6.3.6

6.3.7

6.3.8

6.4

6.4.1

The Container C trial (300m’, 200kN/m fabric strength) demonstirated the success of the barge
modification works and the use of a stronger container fabric {with its associated greater seam
strength). This container was structurally sound, although a small number of polystyrene balls
did escape which indicated the presence of a small opening in the hand-stitched cover closing.
The trial showed up the importance of attention to detatl in sealing the container lid and the need
for close supervision of this operation, especially where great importance is attached to the
maximum containment of the sediments.

The trails for Containers D and E (both 300m’, 200kN/m fabric strength) were successful in
confirming the effectiveness of the container system, taking on board the Jessons learnt from the
earlier trials.

The use of a 300m® geosynthetic container, with an outer woven fabric tensile strength of
200KN/m and a seam strength of 140kN/m, has been demonstrated to be an effective method for
contained disposal. Associated with the use of this container is the use of a specialty modified
hopper barge, with the inner lining of the hopper and the hopper gate plated over to provide a .

smooth and protuberance free surface. The use of slip sheets to line the hopper provides further
protection from damage and facilitates the smooth egress of the container from the hopper.

This container system has been shown to be able to retain the dredged sediments without any loss
due to rupture or damage of the container. Furthermore, water quality monitoring has indicated
that there is no significant loss of sediments, due to re-suspension of the seabed sediments caused
by impact of the container on the seabed, beyond the confines of the disposal site. This container
system is therefore considered to meet ETWB TCW No. 34/2002 requirements for special
disposal arrangements in ensuring that there is no (or negligible) loss of contaminants to the
marine environment during disposal.

The disposal system utilises locally available plant and can accommodate local conditions and
handling methods. The container itself is fabricated using readily and commonly available

geotexiles. It is considered to present the optimal design and handling method, as determined
within the time and budget allowances of the field trials.

Cost Considerations

For reference purposes, the following order of costs have been derived through the field trial

‘operations. However, it must be stressed that these are purely indicative costs, arising from these

field trials; they do not necessarily represent the actual costs that would be incurred under
commercial contract conditions.

Fabrication and supply of 300m® geosynthetic HKS$ 100,000
container (with fabric strength 200kN/m)

Modification of hopper barge (including HX$ 600,000
reduction of hopper width, temporary bulkheads,
hopper lining and hopper gate modification)

Plant and labour costs for disposal of one HK$ 100,000
container (four day cycle for container 1
deployment, filling, closing and disposal)
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6.4.2 Clearly, using a 600m’® container would be more cost effective than the 300m® container.
However, the improved efficiency in terms of disposal production rate and unit costs must be
offset against the (as yet) unproven feasibility of the larger container and the uncertain
difficulties inherent in (manually) handling the bigger and much heavier 600m® container.
Disposal using the 300m® container, on the other hand, has been proven (through these field
trials) to be successful and the container easily handled.
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7.1

7.2

7.3

7.4

7.5

RECOMMENDATIONS

The ficld trials have enabled the special disposal arrangements proposed under the WDII EIA,
for highly contaminated dredged sediments (ic sediments that fail diluted biological screening
tests), to be tested in order to demonstrate their feasibility. Disposal by sealing dredged
sediments in geosynthetic containers and dropping these containers into the contaminated mud
pits at East Sha Chau has been shown to be a successful and viable disposal method.

The container design and handling method have been refined through the field trials for the
determination of the optimal design and handling method.

The use of a geosynthetic container system for special disposal arrangements is considered to an
effective system which meets ETWEB TCW No. 34/2002 requirements in ensuring negligible loss
of contaminants to the marine environment during disposal.

The geosynthetic container system of notional size 300m’ and using outer woven fabric tensile
strength of 200kN/m, with fabricated seam strength of 140kN/m, as described in this report for
the successful trials of Containers D and E, is recommended for use in the WDII project.

An outline specification for the recommended geosynthetic container is provided for reference in
Appendix D.
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Geosynthetic containers as delivered :
Packed container (left) and unpacked container (right)
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Sealing the container by sewing machine (Container A only) Sealing the container by hand stitching Detail 'A' — Typical hand stitches
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Appendix A

Field Trails of Geosynthetic Containers
Polystyrene Spheres Test

Infroduction

The objective of the polystyrene spheres test is to detect any rupture of geosynthetic container during
disposal that may lead to significant leakage of sediments.

Polystyrene spheres, which are readily available, are placed inside the containers along with the dredged
material. If there is any rupture or bursting of the container during disposal, some of the sediments
together with the polystyrene spheres will leave the container. The polystyrene spheres will float to the
sea surface and act as a visual indicator of damage or rupture of the container.

In order to distinguish the polystyrene spheres from different containers, the polystyrene spheres are
painted in different distinct reflective colours, with each bag containing spheres of a particular colour.

The main advantage of this testing method is that it provides direct evidence of rupture or damage of the
container which would cause leakage of sediments. It is also simple to apply and inexpensive.

Equipment
Polystyrene Spheres

Size: Around 100mm in diameter
Quantity: Around 1200 spheres for 600m’ container
Around 600 spheres for 300m’ container.

Inspection and working boats

Two boats for observation and collection of polystyrene spheres during the field trials and one boat for
daily patrol between trial events until two weeks after the last field trial.

The inspection boats have two crew equipped with binoculars or spotting scopes to visually sweep the
sea surface to search for the presence of spheres. Spotlights are provided for inspection at night. Nets
are provided for scooping up floating spheres from the sea.

Application Method

Polystyrene spheres are added around the inside periphery of the container in layers. For the 600m’
container (approximately 34m long), around 1200 spheres are added to the container. For the 300m’
container {approximately 17m long}, around 600 spheres are added to the container.

An initial layer of sediments of around 1m thick is first placed inside the container to fill up the bottom
part. Then polystyrene spheres are added on top of the sediments at about 4 balls per half metre interval
longitudinally. This is the first layer (Layer 1) of polystyrene spheres.

The subsequent filling of the containers is divided into five layers and five layers of polystyrene spheres
are added (ie Layer 2 to Layer 6). For Layer 2 to Layer 5, spheres are placed at the sides of the container
at half metre intervals longitudinally by sliding the spheres down along the hopper edge for each layer.
For Layer 6, polystyrene spheres are added on top of the sediments at about 5 balls per half metre interval
longitudinally.
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The approximate distribution of polystyrene spheres is illustrated as follows: -

O O O Layer 6
Layer 5
Layer 4
Layer 3
Layer2
o o Layer 1

Distribution of Polystyrene Spheres
at Typical Section

35 Nos. (69 Nos.)

35 Nos. (69 Nos.)

35 Nos. (69 Nos.)

35 Nos. (69 Nos.)

Distribution of Polystyrene Spheres at Layer 1
(Bracket indicates numbers for the 600 m’ container)

35 Nos. (69 Nos.)

3 Nos. ' 3 Nos.

35 Nos. (69 Nos.)

Distribution of Polystyrene Spheres at Layér 2to5
(Bracket indicates numbers for the 600 m® container)

35 Nos. (69 Nos.)

35 Nos. (69 Nos.)

35 Nos. (69 Nos.)

35 Nos. (69 Nos.)

35 Nos. (69 Nos.)

Distribution of Polystyrene Spheres at Layer 6
(Bracket indicates numbers for the 600 m® container)
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Inspection Duration

If there is any damage or rupture of the container during disposal, it will either occur as it passes through
the hopper gate or as it impacts on the seabed. Once the container lands on the seabed, it will be stable
and the probability of rupture of the container thereafter is negligible. However, in view of the concerns
from relevant departments on the possible leakage between the trial events, an inspection/patrol system is
arranged both during and in between trial events. The inspection/patrol system includes:

i) During the field trials (within one hour after the disposal of container):
- Two boats will circle around the disposal site; the routing of the patrol will depend on
the visibility and site conditions.

i) In between trial events until two weeks after the last field trial:
- One inspection boat will stay at the disposal site for 24-hour around the clock inspection
with at least one hour patrol around the site in circles each day.

In case of detection of any floating polystyrene spheres, the inspection boat will collect the escaped
spheres immediately; additional boats can be arranged whenever necessary.
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Field Trials of Geosynthetic Containers
Water Quality Monitoring Programme

Introduction

The objective of the water quality monitoring programme is to capture any possible plumes which might
extend beyond the confines of the disposal zone arising from the proposed contained disposal method.
Seven monitoring stations are proposed: two to the upstream of the disposal zone and five to the
downstream of the disposal zone with all stations located around 200 to 600m from the container drop
site location (Figures B.1 and B.2).

Sampling at all seven monitoring stations shall commence two hours before disposal operations start in
order to capture the background conditions of the water body. Sampling shall continue until elevation of
turbidity has returned to background level or, in the event where no elevation is recorded, sampling shail
continue until 2 hours after completion of disposal operations.

Parameters to be measured in sifu are:

¢ dissolved oxygen (DO) (% saturation);
» dissolved oxygen (DO) (inmg L™);
temperature (°C);

turbidity (NTU);

salinity (mg L™); and

water depth (m).

* & »

Parameters to be measured in the laboratory are:
o suspended solids (mg L™).

In addition to the water quality parameters, other relevant data shall also be measured and recorded,
including monitoring station location, time, weather conditions, sea conditions (where appr: 0p1 iate), tidal
stage (where appropriate), special phenomena and work activities at the drop zone.

A full list of water quality monitoring parameters to be monitored at each location is given in Table 1.
The in situ parameters will be stored digitally in a logger.

Table 1 Summary of Water Quality Monitoring Programme

Parameter Monitoring Stations Fregueinicy

Dissolved oxygen M1, M2, M3, M4, M5, Every 30 minutes (commence 2 hours before
Temperature M6, M7 disposal operations start until 2 hours after the
Turbidity containers are dumped if turbidity levels have
Suspended solids returned to the background levels or if no elevation
Salinity of turbidity is recorded). If monitoring should need

to be continued after this time, then sampling rate
reduced to hourly intervals.
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Monitoring Equipment
For water quality monitoring, the following equipment shall be supplied under the WDII SI contract:
Dissolved Oxygen and Temperature Measuring Equipment

The instrument shall be a portable, weatherproof dissolved oxygen measuring instrument complete with
cable, sensor, comprehensive operation manuals, and shall be operable from a DC power source. It shall
be capable of measuring:

o dissolved oxygen levels in the range of 0 - 20 mg L™ and 0 - 200% saturation; and

o atemperature of 0 - 45 degrees Celsius.

It shall have a membrane electrode with automatic temperature compensation complete with a cable of
not less than 25 m in length. Sufficient stocks of spare electrodes and cables shall be available for
replacement where necessary. (For example, YSI model 59 meter, YSI 5739 probe, YSI 5795A
submersible stirrer with reel and cable or an approved similar instrument).

Turbidity Measurement Equipment

Turbidity within the water shall be measured in situ by the nephelometric method. The instrument shall
be a portable, weatherproof turbidity-measuring unit complete with cable, sensor and comprehensive
operation manuals. The equipment shall be operated from a DC power source, it shall have a
photoelectric sensor capable of measuring turbidity between 0 - 1000 NTU and shall be complete with a
cable with at least 25 m in length (Hach 2100P or an approved similar instrument).

Water Depth Gauge

A portable, battery-operated echo sounder (Seafarer 700 or a similar approved instrument) shall be used
for the determination of water depth at each designated monitoring station. This unit shall either be
hand-held or affixed to the bottom of the workboat if the same vessel is to be used throughout the
monitoring programme. :

Salinity Measurement Instrument

A portable salinometer, capable of measuring salinity in the range of 0 - 40 mg L, shall be provided for
measuring salinity of the water at each monitoring location. :

Water Sampling Equipment

A water sampler, consisting of a transparent PVC or glass cylinder of not less than two litres, which can
be effectively sealed with cups at both ends, shall be used (Kahlsico Water Sampler 13SWB203 or an
approved similar instrument). The water sampler shall have a positive latching system to keep it open
and prevent premature closure until released by a messenger when the sampler is at the selected water
depth.

Water samples for SS measurements shall be collected in high-density polythene bottles, packed in ice
(cooled to 4 © C without being frozen), and delivered to a HOKLAS laboratory as soon as possible after
collection.

Positioning Device

A differential Global Positioning System (GPS) shall be used during monitoring to ensure the monitoring
vessel is at the correct location before taking measurements.
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Testing Protocols

All in situ monitoring instruments shall be checked, calibrated and certified by a laboratory accredited
under HOKLAS or any other international acereditation scheme before use. Responses of sensors and
electrodes shall be checked with certified standard solutions before each use. Wet bulb calibration fora
DO meter shall be carried out before commencement of the trial. The turbidity meter shall be calibrated
to establish the relationship between turbidity readings (NTU) and levels of suspended solids (mg/t™)
where possible.

For the on-site calibration of field equipment, the BS 1427: 1993, Guide to Field and On-Site Test
Methods for the Analysis of Waters shall be observed. Sufficient stocks of spare parts shall be
maintained for replacements when necessary. Backup monitoring equipment shall also be made
available so that monitoring can proceed uninterrupted even when equipment is under maintenance,
calibration ete.

Laboratory Analysis

All laboratory work shall be carried out in a HOKLAS accredited laboratory. Water samples of about
1,000 ml shall be collected at the monitoring and control stations for carrying out the laboratory
determinations. The determination work shall start within 24 hours after collection of the water samples.
The analyses shall follow the standard methods according to Table 2 and as described in APHA Standard
Methods for the Examination of Water and Wastewater, 1 9th Edition, unless otherwise specified.

Table 2 Analytical Methods to be Applied to Marine Water Quality Samples
Determinant Standard Method
Suspended solids APHA 2540D

The QA/QC details shall be in accordance with requirements of HOKLAS or another internationally
accredited scheme, The QA/QC results shall be reported. EPD may request the laboratory to carry out
analysis of known standards provided by EPD for quality assurance. Additional duplicate samples may
be required by EPD for inter-laboratory calibration. Remaining samples after analysis shall be kept by
the laboratory for 3 months in case repeat analysis is required. If in-house or non-standard methods are
proposed, details of the method verification should, if required, be submitted to the EPD. 'In any
circuthstances, the sample testing shall be subject to comprehensive quality assurance and quality control
programmes. The laboratory shall be prepared to demonstrate the quality control programumnes to EPD or
their representative if and when required.

Monitoring Locations

Seven monitoring stations with two (M1 and M2) located to the upstream of the disposal zone and five
(M3, M4, M5, M6 and M7) to the downstream of the disposal zone will be located at around 200 to
600m from the drop site location in order to detect any suspended sediment leaving the confines of the
disposal site (see Figures B.1 and B.2).

All measurements shall be carried out at three water depths, namely, 1m below water surface, mid-water
depth, and Im above seabed. If the water depth is less than 6m, the mid-depth measurement shall be
omitted. If the depth is less than 3m, only the mid-depth measurement need be taken.

Monitoring at each station shall be undertaken at 30 minute intervals. Two consecutive measurements of
DO concentration (mg 1), DO saturation (%) and turbidity (NTU) will be taken in situ according to the
stated sampling method. The monitoring probes shall be retrieved out of water after the first
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measurement and then redeployed for the second measurement. Where the difference in value between
the first and second measurement of DO or turbidity parameters is more than 25% of the value of the first
reading, the reading shall be discarded and further readings shall be taken. Water samples for SS (mg 1™)
measurements shall be collected at the same depths.

In addition to the above in sifu measurements, temperature and salinity shall be determined at all
monitoring stations at the same depths, as specified above.

Note that in addition to the water quality parameters, monitoring location/position, time, water depth,
weather conditions, sea conditions, tidal stage and any special phenomena and work underway in the area
shall be recorded.
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Field Trials of Geosynthetic Containers
Water Quality Assessment

Summary of Monitoring Events

There were five monitoring events carried out for the five trials as shown in Table C.1. Their respective
trial details have been presented in the Tables 5.1 to 5.5 of the Main Report.

Table C.1 Summary of Monitoring Events

Date Water Quality Monitoring Period
Container A Trial 17 May 03 1030 — 1430
Container C Trial 16 June 03 1230 — 1630
Container B Trial 20 June 03 0830 - 1230
Container D Trial 26 July 03 0930 — 1330
Container E Trial 31 July 2003 : 1300 - 1700
Result Analysis

The disposal of geosynthetic container may cause potential water quality impact in the following ways:

«  When a geosynthetic container hits the pit bottom, it may disturb the bottom sediment causing an
increase in turbidity or suspended solid levels.

« When a geosynthetic container is damaged or ruptures during the release process, it may release its
content (dredged sediment) into the water column. '

Dissolved oxygen, turbidity and suspended solids were the key parameters for evaluating the water
quality impact associated with the dumping of geocontainers. Depth-averaged values were used for
calculation and analysis of turbidity and suspended solids. For dissolved oxygen, a depth-averaged value
was calculated for the surface and mid-bottom data but not for the bottom data.

Results were analysed by comparing with the two controls:

i) the background average of all stations for the entire period before the dumping event
ii) the upstream control stations M1 and M2 average

Time-series plots of monitoring results are given in Figures C.1 to C.10.

Trial for Container A on 17 May 03

(Figures C.1 and C.2)

Results: _

« Background average of all stations before dumping was around 15 NTU for turbidity and 21 mg/L
for suspended solids.

« After dumping, upstream control stations M1 + M2 showed increasing trends in turbidity and
suspended solids levels compared to pre-dumping ambient conditions. M7 showed increased
turbidity and suspended solids levels up to approximately 1.5 hours after the dump event. MS5 also
showed elevated turbidity levels up to 2 hours after the dump event.
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.

Dissolved oxygen levels were all above 4mg/L. Bottom DO levels at M6 and M7, though still more
than 4 mg/L, were below the pre-dumping baseline as well as the post-dumping DO levels at the
upstream control stations (M1+M2).

Interpretation:

Short-term elevation of turbidity and suspended solids was observed at station M7 200m downstream
of the dump location. Elevated turbidity levels were also observed at M5 600 m away, showing a
potential plume movement in the southeast direction during ebb tide. The turbidity and suspended
solids levels returned to below the upstream control (M1+M2) and the pre-dumping background
average after 1.5 to 2 hours.

No effect on surface DO was observed. Bottom DO showed decreased levels at M6 and M7 200 m
downstream, but levels were still above 4 mg/L. Low bottom DO conditions were not observed at the
600-m stations indicating that such conditions were confined to within the disposal pit.

Trial for Container C on 16 June 03
(Figures C.3 and C.4)

Results:

[ ]

Background average of all stations before dumping was around 30 NTU for turbidity and 39 mg/L
for suspended solids. ; :

As a general trend, turbidity and suspended solids levels at both control and downstream stations
decreased after the dump event when compared with the pre-dumping background levels for the area,
except suspended solids levels at M7. Elevated levels of suspended solids at M7 were detected 1.5 to
2 hours after the dump event.

After dumping, there was only a slightly increase in turbidity (5§ NTU) at station M6 (200m away).
At one hour after dumping, the levels at M6 followed M7 and control stations(M1+M2) dropped
down to below the background average(before dumping). Turbidity at M6 and M7 was slightly
higher than the control stations(M1+M2) throughout the post-dumping monitoring period.

For other stations(M3, M4 and M5) 600 away, the turbidity and suspended solids levels were similar
to the control stations(M1+M2) and were less than the background average(before dumping) almost
all the time. |

All stations had dissolved oxygen content well above 3 mg/L and similar to the control levels.

Interpretation: -

[ ]

No significant change was found in water quality in terms of turbidity, suspended solids and
dissolved oxygen as compared to the control stations and the background levels, except suspended
solids levels at M7 that was detected 1.5 to 2 hr after the dump event. Such sudden increase was not

‘reflected in the turbidity measurements. It was likely that the high suspended solids levels at M7

were unrelated to the dump event, since these were detected 1.5 hr after the dump event had
occurred.

Trial for Container B on 20 June 03
(Figures C.5 and C.6)

Results:

Background average of all stations before dumping was around 10 NTU for turbidity and 12 mg/L
for suspended solids.

After dumping, all stations (M3, M4, M5, M6, M7) showed low (<15 NTU) turbidity levels that were
similar to the background average (before dumping).

Station M7 (200m away) showed elevated suspended solids levels 1.5 to 2 hours after dumping.

For other stations M6 (200m away), M3, M4 and M5, the suspended solids levels were found similar
to the control station (M1 and M2) and the background average (before dumping).

Dissolved oxygen levels were found similar to the pre-dumping background and above 3 mg/L.

Maunsell C:32
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Interpretation:

. High levels of suspended solids were recorded at M7 1.5 hours after the dump event, which were
unlikely to be caused by the dump trial. Such sudden increase was not reflected by the turbidity
measurements,

Trial for Container D on 26 July 03
(Figures C.7 and C.8)

Results:

. Background average of all stations before dumping was around 9 NTU for turbidity and 39 mg/L for
suspended solids.

« Turbidity and suspended solids levels for stations M6 and M7 200m away from the dump location
were observed to be lower than the control stations (M1+M2) and remained at levels 5 NTU of the
background average before dumping. Suspended solids levels were also (20mg/L) below the
background average before dumping and lower than the control stations (M1+M2).

. For stations M3, M4 and M5 (600m away), the turbidity and suspended solids levels were found
similar to the control station (M1+M2) and followed similar trend of being lower than the
background average (before dumping). _

«  All stations had dissolved oxygen content well above 4 mg/L and similar to the control levels.

Interpretation:

.+ No significant change was found in water quality in terms of turbidity, suspended solids and
dissolved oxygen as compared to the control stations and the background levels.

« There was no significant impact to water quality from this trial for Container D, which was
successfully disposed.

Trial for Container E on 31 July 03
(Figures C.9 and C.10)

Results:

« Background average of all stations before dumping was around 23 NTU for turbidity and 42 mg/L
for suspended solids.

. Station M7 (200m away) showed a slight increase in turbidity level to a peak of around 33 NTU at
about 1.5 hours after the dump. At about 2 hours after dump the turbidity level returned to about 24
NTU, which was similar to the background average before dumping. The control stations (M1+M2)
dropped to about 9 NTU and the difference was small {only 15 NTU). Slightly elevated suspended
solids level was observed half an hour after dumping and the level dropped down to below the
background average before dumping and similar to the control stations (M1+M2) at 1 hour after
dumping,.

. For station M6 (200m away), the turbidity levels were all below the background average (before
dumping) and followed similar decreasing trend with the control stations (M1+M2).

. For stations M3, M4 and M$ (600m away), the turbidity and suspended solids levels were found
similar to the control station (M1+M2) and followed similar decreasing trend of being lower than the
background average (before dumping).

« Dissolved oxygen levels were similar among the control and the impact stations.

Interpretation:

+ Turbidity and suspended solids levels increased slightly at M7 compared to the control stations
M1+M2 and the pre-dumping background average. Turbidity returned to pre-dumping background
in 2 hours and suspended solids in less than one hour. Such increase was confined to the disposal pit
and no elevation of suspended solids or turbidity level was detected at the 600-m stations outside the
pit.

. There was no significant impact to water quality from this trial for Container E which was
successfully disposed.

Maunsell Cc-3
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Summary and Conclusion

The water quality monitoring aimed to assess the impact by setting monitoring stations around the
disposal position. The results were compared with the background control before dumping and the
upstream control after dumping.

Two successful trials were recorded for Containers D and E. The water quality monitoring results for
these two trials revealed that there was no significant change in water quality in terms of turbidity,
suspended solids and dissolved oxygen as compared to the control stations and the background levels.
Slight elevations of turbidity and suspended solids levels were detected at M7 within the pit after the
dumping of Container E, but no such elevation was detected at the stations outside the pit. Hence, no
" water quality deterioration was observed from the two successful trials for Containers D and E.

For trials which were not successful (Containers A and B) and which had minor escape of polystyrene
balls (Container C), short term impacts on the water quality in terms of turbidity and suspended solids
were observed at the monitoring stations within the dump pit and 200m away from the disposal point
(less than one and a half hour). There was no significant difference in water quality for monitoring
stations outside the dump pit and 600m away except for one failed trial (Container A).

Maunsell C-4
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Agreement No. CE 54/2001 (CE)

Wan Chai Development Phase Il - Design & Construction
Field Trials of Geosynthetic Containers - ACE Report
Appendix D

Field Trials of Geosynthetic Containers
Outline Specifications for Geosynthetic Containers

Introduction

The geosynthetic container shall be a “box™ or “pillow” shaped unit made of a soil-tight geotextile. It
shall be partially prefabricated by sewing mill widths of the appropriate length together and also at the
ends to form an elongated “box”. The “box™ shall then be closed in the field, after filling, by sewing
specially designed seams. Air vents will be provided (two numbers for each container) and details are
given in Attachment A.

The geosynthetic container will be placed in a split hopper barge and mechanically filled using a grab
dredger. After towing the barge to the disposal site, the container will be released by opening the split
hopper.

Fabric

The geosynthetic container shall be manufactured using two layers of polypropylene geotextile fabric
comprising a non-woven fabric and a woven fabric. The composite fabric and the container shall be
designed to: :

(a) retain the dredged materials, including the contaminants, during the dlsposal operation and
after placement on the seabed;
(b) resist the pressures of filling and the active loads without seam or fabric rupture;
(c) resist erosive forces during filling operations;
(d) survive construction abuse during filling and disposal;
{e) resist puncture and tearing, including during release from the barge hopper;
(f) resist bursting on impact with the seabed.

In meetmg the above criteria, the non-woven inner lmer shall, as a minimum requirement, have a
minimum weight of 200 g/m? its primary function shall be to prevent any loss of the contained
material. The outer liner shall be a woven polypropylene geotextile fabric such as Geolon PP200S or
products with equivalent specifications and performance. The outer liner shall, as a minimum,
comply with the following criteria: .

() the minimum weight shall be 500 g/m®;

(b) the apparent opening size (090) shall be 0.2 mm; (O90) is taken as the particle size at which
90% by weight of particles are retained on the geotextile upon dry sieving using balontini
{spherical glass beads);

(c) the wide width tensile strength in both warp and weft direction shall be at least 200 kN/m.

Seams and Overlaps

Each piece of fabric shall be joined together by seamed joints with sufficient overlaps to prevent any
loss of contained material and a minimum strength of 70% of the fabric in the warp and weft (i.c.
140kN/m). Overlap flat seams shall be used for fabrication of container.,

After filling up, the container will be closed insitu on site. The edges to be joined on site comprised -
the composite fabric layers (ie the woven and non-woven layers) of the container and two outer flaps
of woven fabric which were pulled over the in-situ stitched seam. The hand stitching method
involved rolling the edges to be joined together and tying them with seam stitching using 6mm nylon
rope with a pitch of around 75mm (3 inches). Next, rope knots were used to fasten the two outer flaps

Maunsell D-1



Agreement No. CE 54/2001 (CE)

Wan Chai Development Phase Il - Design & Construction
Field Trials of Geosynthetic Containers - ACE Report
Appendix D

together over the seamed joint; these knots were made at approximately 150mm (6 inches) separation.
The first seam served the purpose of ensuring that soil does not escape from the container, while the
second (rope-knotted) joint was designed to withstand stresses induced during the disposal.

The two ends of the container required special attention as, with a number of factory seams and in-situ
seams all coming together at the same place, this was a difficult area to ensure robust closure. The
hand stitching and rope knotting at the two ends of the container were further modified to ensure total
containment of sediments. Hand stitching of a pitch of 25 to 50 mm (1 to 2 inches) and rope knots at
75mm (3 inches) spacing were adopted at the first metre at the two ends.

Sizes of Geosynthetic Containers

Geosynthetic containers of nominal volume 300 m® shall be fabricated. The dimensions of each size
of container shall be designed to fit the internal dimensions and size of opening of the hopper barge to
be used for the disposal of the containers. Indicative container dimensions are given in Attachment A.

Slip Sheets
In order to facilitate the disposal of the geosynthetic containers from the hopper barge, smoothly and
without damage, slip sheets shall be provided to cover the inside of hopper. The slip sheets shall be

made of woven fabric, such as Geolon PP80 or products with equivalent specifications and
performance. The slip sheets shall comply with the following minimum criteria:

(a) the tensile strength in both warp and weft direction shall be at least 80 kN/m,
(b) the minimum weight shall be 360 g/m’.

Handling, storage and delivery
Prior to unrolling, the geotextile fabric and the fabricated geosynthetic containers shall be stored in
light-proof containers and out of direct sunlight. Once unrolled, no geotextile fabric or the fabricated

geosynthetic containers shall be exposed to sunlight for longer than 1 week.

During delivery of geosynthetic containers, care must be taken to ensure that the geotextile fabric and
the containers are not damaged.

X
hNS
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Torn and damaged
rubber gaskets
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Air bubble
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Minor (and unnoticed) gap could
have been left in the end closure
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COVER SHEET, HALF SEAMED

AIR VENTS DURING FABRICATION HALF TO
BE SEAMED ON SITE AFTER
FILLING UP THE CONTAINER
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NOTES:

1, DIMENSIONS SHOWN IN THIS DRAWING SHALL BE THOSE
FOR THE FINISHED CONTAINER. SUFFICIENT ADDITIONAL
MATERIAL SHALL BE PROVIDED FOR JOINT OVERLAPS AND
INSITU SEALING OF THE COVER SHEET.

2. DIMENSIONS SHOWN IN THIS DRAWING ARE INDICATIVE
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N

.. Beolon Woven Polypropylene
Geotextiles

for stahilisation and marine applications

Property Units PP200 P2005 PP300 . PP400 PFP500 PP600  PP800

Mechanical properties
Wide width tensile strength
EN IS0 10318 : 1993, AS 3706.2 : 2000

Mean peak strength - warp kN/m 200 200 300 400 - 500 600 . 800
Mean peak strength - weft KN/m 40 200 40 50 50 50 50
Extension at peak strength - warp % . 11 14 15 15 10 15 15
Extension at peak strength - weft % 8 13 1 i 9 11 1

CBR puncture
EN ISO 12236 : 1996, AS 3706.4 : 2000

Mean peak strength kN i1 20 11 11 11 11 12
Drop cone

EN 918 : 1896, AS 3708.5 : 2000 .

D, mm 8 4] 8 G 6 5 5

500

Hydraulic properties

Pore size
Dry sieving NEN 5168, AS 3706.7:1890
AQS - O, EOS - O, ‘ mm 0.35 0.5 0.25 0.15 0.3 0.3 0.3

Wet sieving EN 1SO 12956 : 1988 . . .
AQS -0, ' mm 0.2 0.2, 0.2 0.15 0.2 0.2 0.2

. Water permeability
NEN 5167, AS 3706.9 : 1980
Q L/mé.sec 25 25 15 - 20 25 25 25

100

Permittivity s . 0.4 0.5 0.3 0.4 0.3 0.3 0.6

Physical properties
Mass per unit area

EN 965 : 1995, AS 3706.1: 1890 ‘ ofm? 570 940 750 900 1200 1400 1900
Thickness .

EN 964 : 1995, AS 3706.1 : 1890 mm 2 3.3 2.5 25 3.2 3.5 4
Roll width m 5.2 5.05 5.05 5.05 5.05 5.05 5.05
Roll length m 200 200 200 200 100 100 100
Roll weight i | kg 620 870 780 940 650 720 970

S ———
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... Geolon Woven Polypropylene -
Geotextiles

for separation applications

Property Units PP15 PP25 PP40 PP60 PP80 PP100S PP120 |PP120S

Mechanical properties
Wide width tensile strenghth
1SO 10319 : 1893, AS 3706.2 : 2000

Mean peak strength - warp kN/m . 15 25 40 60 80 100 120 120
Mean peak strength - weft kN/m 15 25 40 60 80 100 40 120
Extension at peak strength - warp % 20 15 14 9 11 12 12 14

Extension at peak strength - weft . % 11 13 7 7 11 8 7 7

CBR puncture
1SO 12236 ; 1996, AS 3706.4 : 2000

Mean peak strength kN 2.5 3 3.5 7 10 i2 8 - 14
Drop cone

EN 918 ; 1996, AS 3706.5 : 2000

D , mm 16 1 8 6 6 6 6 6
Hy, d mm 2,500 4,500 7,300 11,000 11,000 11,000 11,000 11,000
G rating

QMRD >2,500 >4,000 >5500 >8,500 10,000 =>11,000 =>9,000 | >12,000

Hydraulic properties

Pore size

EN ISO 12956 .
AQOS - an _ mm 0.15 0.15 0.2 0.2 0.2 0.15 0.4 O ¢ -1
AS 3706.7 : 1990 '
EOS - O, . mm 0.2 0.2 0.3 03 02 0.2 0.5 0.2

Water permeability

BS 6906.3 : 1989, AS 3706.9 : 1990
a.. L/m?sec 16 10 25 23 + 380 15 30 15 5
Permittivity /s 0.1 0.15 0.4 0.4 0.4 0.3 0.6 0.4 i

Physical properties
Mass per unit area

EN 965 : 1995, AS 3706.1 : 1990 g/m? 100 110 180 260 360 420 360 500
Thickness

EN 964 : 1995, AS 3706.1 : 1890 mm 0.5 0.5 0.8 1.0 1.1 1.4 - 1.3 2.7
Roll width m 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
Roll leangth m 200 200 200 200 200 200 200 200
Roll weight kg 110 125 200 280 385 480 390 530

(é@ [?%1
4 _KEMA_
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o Mirafi Nonwoven P Series Geotextiles

roperty Units 130P  140PC_ 140P 150P 160P 170P 80P 190P 1100P, 1120P  1140P  1160P
Mechanical properties
#ide width tensile strength
ZN ISC 10319, ASTM D4595:1986
Mean peak strength kN/m 7.0 8.0 8.0 2.0 1.0 13.0 14.5 16.0 17.8 205 24.0 26.0
Extension at peak strength % 45 45 45 45 50 50 50 50 60 &80 60 80
CBR puncture resistance
EN IS0 12236 1988, ASTM D5241:1998
Mean peak strength N 1,100 1,200 1,400 1,550 1.850 2,100 2,400 2,600 3,000 3,500 4,000 4,500
Zxtansion at peak strength % 50 45 50 50 50 50 50 50 50 50 50 50
Grab tensile resistance
ASTM D4632:183
Mean peak strsngth N 450 500 550 650 700 850 1,000 1,100 1,250 1,450 1,650 1,850
Extension at peak strength % 70 70 70 70 70 70 70 70 70 70 70 70
Trapezoidal tear resistance
ASTM D4533:1891
Mean peak strength - N 150 175 190 200 250 300 330 380 420 480 500 550
Drop cone
EN 918:1996 :
Dsgo mm__ 35 32 30 28 25 23 22 20 16 13 10 8
Hydraulic properties
Pore size
Dry siaving — ASTM D4751:1995
AOS - Oog mm 0.15 0.10 012 0.11 0.10 0.09 0.08 0.07 <0.06 <(.08 <0.06 <0.06
Wet sieving ~ EN 130 12956:1399
AOS — Ogow mm 016 0.10 0.10 0.10 0.10 0.09 0.02 0.08 0.07 0.07 0.06 0.06
Water permeability .
Velocity index m/s  0.09 0.09 .09 0.08 0.08 0.05 0.04 0.04 0.04 0.03 (.03 0.03
ENISC 11058:1999 . '
Permittivity Is 20 1.9 1.8 1.5 1.4 1.3 i2 1.1 1.0 0.8 0.7 0.6
ASTM D4491: 1296
Flow rate Qi L/mis 170 130 150 150 140G 130 120 110 100 20 80 70
BS 6506:3:1988
Physical propetrties
Mass per unit area
EN 965:1995,- gim® 130 140 150 175 200 250 280 300 350 400 4505 500
ASTM D5281:19g2
Thickness
EN 964:1895, mm 0.9 0.8 1.0 1.2 1.3 1.4 1.5 1.7 1.9 2.1 23 2.5
ASTM D5199:1891
Roll width - m 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Roll length ) m 200 200 200 200 200 200 100 - 00 100 100 100 50
Roil weight kg 105 115 120 140 160 200 115 120 140 180 180 100
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wBHR . i tion De
FEMS (.é') in EPAMD/04-030 Eqv;ranmental Protegtion Department . - BRRRRLN
AR LG : Headguarters ... &%, FiltiR I
YOUR FEF: 02 0328 05-3.1.2.8/L.410/Y Y71Vl 26th Fioor, Sauthorn Cantre, - 2 it

i . ) 130 Hennessy Road, e

L. NO. 28351189 Wan Chal, Hong Kang. fk’é‘i%'?'t‘fé' AR
B '
FAX NO. 23050453 Bt ke y/
LT - ' R ¢
E-MAIIJ.]L‘ Y /& Tuly 2003

HOMEPAGE: http:/www.epd.gov.hk/

Terraform-FGS Limited

Unit 6, 10/F, Worldwide Industrial Centre,
43-47 Shan Mei Street, h

Fo Tan, Shatin, N.T., Hong Kong. '
(Afn.: Mr. Ho Yuk Yuen / Mr. Jimmy Lam) -

Dear Sirs,

: TDD Contract No.: HK 13/02
Wan Chai Development Phase I1 - Fleld Trials of Geosynthetic Containers
' Application for Marine Dumping Permit
(Disposal Trial of Category L Dredged Sediment in Gensynthetic Containers)

.I refer to your recent application for a marine dumping permit-related to the captioned project. Please
find the enclosed Permit No, EP/MI/04-030 issucd under the Dumping at Sea Ordinance,

Marine dumping is resiricted to a location within the East Sha Chau Contaminated Mud Disposal Site
and in a manncr as indicated in Figure 1 of the Method Statement. Short dumping-is a serious offence liable
to prosecution. You shall proceed with the disposal operation in accordance with the method statement and
the relevant sections in the Additional Conditions on Disposal Trial of Sediment contained in Geosynthetic
Containers at East Sha Chau Contaminated Mud Disposal Pits which may be modified from time to time by

the Authority.

Your attention is also drawn to the condition no. 9 of the Permit that ail barges listed in Section 11 of
the permit shall be ¢quipped with the Automatic Self-Monitoring Device which should comply with the
performarnce specifications as per Appendix I of the permit. In casé that the installation of the device involves
structural and electrical modifications which may affect the safety of the barge, you should seek the approval
of the Marine Department. Morcover, the Automatic Self-Monitoring Device installed on the barges should
be maintained functional at all times, and the device together with its stored records should not be tampered
with, Please nofc that failure to comply with the aforementioned condition is an offence liable to prosecution
and the barge concemned will be automatically removed from the Permit. _ . '

According to condition no. 3 of the Permit, you shall provide cdpi6§f3'f""c]1é _P”én'hi"c for mspectmnby
the -Authority at the waste production site, wiste ldading sité and on board all vesscls of the dumping:’
operation, Please be reminded that all the documentary materials attached in the Permit including appendix,

- annex, drawing and other Tnaterials as specified in the Content of fhe permit forms a complete Permit.

Therefore, your produced copy of the Permit should include all the materials of the Permit.

“In accordence with the conditions of the Permit, you are obliged to submit to us both the weckly
report(s) of daily dumping records (afier the Resident Engineer’s endorsement) and monthly report(s) on the
quantity. of dumped materials. All your submissions should redch us within the first weck after the respective
reporting periods. Please find the attached daily and monthly report forms (Form A and Form B) for your use.

G AT
k"’-’ HEUTOLED PAIRR
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. I also attach I}erewith a form titled "Application for Additional Vessels to be Employed for Dumping
Operation under Valid Dumping Permit" together with the “Personal Information Collection Statement”’.
1'—J‘Iease completc and submit the application form to us at least two working days in advance when you would
lixe to employ the vessels other than those listed in Section 11 of the Permit to carry out the dumping

operation.

Please note that under section 27 of the Dumping at Sea Ordinance, a person who is aggrieved by a
decision or direction of the Authority, an euthorized officer or a public officer under the provisions of section
10 (issuc of a permit) of the Ordinance may appeal to the Appeal Board within 21 days after he receives the
notice or the deeision. Please consult the Crdinance for further details.

Thank you for your attention.

Yours faithfully,

%/Z/ﬂ%
( Vincent Y. P. Kwong )

Environmental Protection Officer
for Director of Environmental Protection

c.c. CIP Ops/Marine Police Region (with 2 copies of Permit)
Secretary/ MFC, GEQ, CED (Attn.: Mr, W.W.Ding) (with first page of the permit) — Fax no.: 27140072

Maunsell Consultants Asia Ltd. (Attn.: Ms. Carmen Au) w/0 encl.
Territory Development Department. (Attn.: Mr. Stephen Hou / Mr. Kelvin Cheng) w/o encl.

Internal: S(WP)5 w/e

{04-030(Disposal Trial of Category L Sediment in Geosynthetic Containers).lfr.doe)
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Y | AR FALITTIFTERIH 100 88 Covirommental Protection Depmomen,
( | Envirenmental Protection Department PRI 2R 1] Waste and Water Munagament Geoup,
PRI 28/F., Savthora Centre, |30 Hennessy Rosd,
- [T R 2 FR EL T A Wan Chni, Hong Kang
M A:2305 045) Fax e 2305 0453

=g A - EWEDHEERES

Form & - Dailv Sediment Dumping Report

N

| &mm AL Contract Title & No. v
2. ¥ L IRSIFFATRSEAT Marine Dumping Permit No. EP/MD/ -
3. 13BN Location of Dedging Site
4. sy Dumping Ground
5. @ Date
6. i 5120880 Sediment Disposal Option *
O 5 - IR EEER O krsinin i
Type | — Open Sea Disposal Uncontaminated Sediment
(B - BIACAISHEIR (GRS S C] i iintiy
Type | ~ Opuen Sea Disposal {Dedicuted Site) Contaminated Sediment
By . BHEEER 124 GEERR)
| Type 2 - Conlined Marine Dispasal Others (Pls, specily)
CIB=i - SERRS
Type 3 - S pesizd Treatmeni Disposal
FAEA TR AL 2 BRI AT SHERER R PRI (125 3k)
licence No. of Sediment Dumping Vuessel Departure Time Dumping Time Dumped Quantity (m3)

|

R MARAESIN R - B R AFERE  Note: Nil return is required
FEMRBRIL A AFRENRAA(E - RWEHEEE - EhmA

I hereby certify that the particulars given above are correct and truc to the best of my knowledge and belicf.

RIMEEEA: A ARG T AR AR A
Contracter's Supervisor; . f Chuecked by Resident Enpinger: r
MES (IER): ViR (TERE):

ANume in Block Letters: K’a‘rﬁc(:n Biljn)ck Lctters:

AIEATR: L AN B

Contractor’s Name: Site Supervision Company ‘s Nama:

B HA: B 1y

Date: Date:

A R SERER T A IE ST T AR

Naole! The ubyve information does not constitute any basis for payment purpose.

(* IRACVBRBEEIN < » Please < as appropriate,)

HADASO FORM\Form A for Sudiment (Apr 2003}, doc
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(i § .\ | BB ERR :‘?H‘EHH“T’!“FEE#M 130498 Envieonmental Protection Department
( 1+ Environmental Protection Department bR, Ca 28 4t Wazte and Water Management Group,
7 TR RS 28/F . Southnm Centre, 130 Henncssy Road,
# 1R ok B a0 4E Wan Chal, Honz Kang
{1 EL:2305 0453 Fax no.: 2305 0453
=& B ] T | 52 41 =
=< - VITEYE A EEIER S
Form B - Monthly Sediment Dumping Report

N

)
. &1 BREse Contract Title & No.

2. i ARAFIGE AT ML Marine Dumping Permit No. EP/MD/ =

3. fyBubRs Location of Dredging Site

4. LRy Dumping ground: * [ &ML North Lantau
(] ##iE East ot Sha Chau [ J/NET3E Naclh Brothers
(] £#ii/ South of Cheung Chau ()&% South Tsing Yi -
[ RilEEBHE Enstot Ninepin Group O #b EzE) Others (Pls, specify)

[ #aR& X East Tung Lung Chau

5. (AR KR Sediment Disposal Option *

548 - ERAErERE () 3L T AT

Type | —Dpen Sea Disposal Uncontaminated Sediment
()8 - (ORI (i) [ s aini

Type | - Open Sea Disposal (Dedicated Site) Contaminated Sediment
CI B8 - EARNERETRR B (R530:0E)

Type 2 — Conlined Marine Disposal Others (Pls. specify)

C)PEN - BB EED
Type 3 — Special Treatment Disposal
By& Quantity: .
B3 | #p EEME (GL77K) EEBEEEE LX)
Month / Year Dumped Quantity (m’) Cumulative Dumped Quantity (m?)

E%" ﬁﬂﬁ{bﬁﬁﬂﬁ?ﬁ% /A ERERASEHFE  Note: Nil return is required

FHBEEN: A pemE
Contractor’s Supervisor: [ Company Chop:
4 (TER):
Name in Block Letters:
!E)Iﬂf.r:: RAITERB -
osu Contractor’s Name:
[ 58: :
Date: ) £

(* ANFCWARNT « » Plense / as appropriale.)

HADASO_FORM\Form B for Sedimenl (Apr 2003).doc
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ME
\:',n:’l ﬁgﬁﬁ?ﬁ‘g
- Environmental Protection Department

1 LA AL R
RIFTRR IR o AR O S IR A AR L AT e
DUMPING AT SEA GRDINANCE
APPLICATION FOR ADDITIONAL VESSELS TO BE EMPLOYED
FOR DUMPING OPERATION UNDER Y4LID MARINE DUMPING PERMIT

AR HITRAER
FART A: DETAJLS OF APPLICANT
B EIEER TR RS ' AElrll MDY . RICeRA M WEE 2K,
1. Marine Dumping Permit No, - I J 1 I l f l ’ l I ' ] l MHTES - » (SIS ¢ 2‘%:’;‘
2. FBALEAR Name of Permit Helder DA RimA - ARBATE:
b, TEE frojct 2305 0453
' Flease send the completed form to F_PD b
4, EBHEA Contad Person fax nme. 2305 0453 before the employmer
. of additional vessels, If the application i
5. BRSHohk Comewpondenca Addresy approved, EPD will tetumn the proforma t
: the applicant by foy.
6 MREEREE Telephone No, {2 Fax No.!

BES: SRR EE
PART B: DETAJLS OF ADDTTIONAL VESSELS TO BE EMPLOYED

Vezsel Type EIE] Vessel Licence No fR#8sEosE Date of Employment {255 B 13

HEBREARTEEIAFRBLAT NN/ ISR TR RS

Please hote that vessels which do nat have 1 vaiid marine licence will be sutomatically removed fom the marine dumping permit.

CHE: ey
PART C: DECLARATION

EREREAFARAE  LERNETMY » FRESD - AR RUMEFTER Mk RN R R A R RIS L AF HE - SRS B R

AR -
L hereby rertify that the particulars piven above are carrect and trus to tha best of my kewledge and belicf T understand that 11 jg an offenes to reekiesaly or knowdnegly

prervide false information for the purpose of procuring the grant of the apmaval, and this may lead 10 cansallation of such approval and may ronder me Liablc to prosecution,

RS
BWE Signamee ‘ £ FHE Commpuny Chop where appropriato . B Date
EE(EH) Name in Block Letter g Capacity
D38 gt (RERRHA)
PART D: APPROVAL BY. THE AUTHORITY.. (For EPD Use Only) - - -SRI Eq' Reference Mo BRMD/ -

T AL E RS NR RS I LI TR EEMLY (FFeif) B = /
BT L - SRR IO S TR T AR EER TR SR AT DUARAT A A  HUmASRES - BT

The Authority hereby approves the abave gdditional veuel(s) 1o be comployed in conjunction with marios dumping pemsit no, EE/MDY

faning from to
keep o copy of (his approval together with a copy of the Pemit on hoard alf relevant vessel(s) for EPD’s inspection. The Permit Holde shall comply with all the conditions
of tha Parmit when he somioys additiom] vessal{s). The conditions sipyleted in the Permit  and  additienal conditions in the sitached Appendix I*  are applicable in

additional vesse](s) appraved by the Autharity,

HEFWED  Sigumeme with EPD chop
AR, Name ad Post
B Dats and Time
MEEEMM  Telephone No,

/ urtil the expicy of the Pecmit®, This approval forms part of the Permit. The Permit Holder shall

RYAMRTITFIEMAAERE & 5 I AFREN - FRIRARERERAR S ERNSENHE - the Permit)
3 (the Permut}

i

1

I

FADABO_FORMAdditians] Vessals (Rov 01.2003).dea
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FGS LTD. PA&GE 87/

Perscnal Informaton Collestion Statement

[
3

Prrposa of Collection
L. Tae personal data provided by means of this for'n will be used by Environmenta| Protection Dena:?mr:m for

eae or mor= of Qe [ollowing purposes:

4. acmvides relating to the processing of your submission in this form; -
adminisration and enforcement of relevant environmental legishadon;
pollution complaint investizations;

b

e,

d.  smadstical and any other legitimate purposes; and

a to facilitate commumications berwesn Government and vom'sclz.

2. pmvmon of personal data by means of this form is voiuntary. If you do not o-a'nc:e swi@cienr

Lmun:uﬂtmn_ may oot be able to progeza your application.

Classes of Transferses
3. The parsonal data you provided by means of this form:

(i) may te disclosed te:

a.  other government burcaux and dzparmments, and any other orzanisations for the purposes mentioned

in paragraph | above, and |
b.  other persans as permirted by the relevant [egislaton;

and will be disclosed in 2 register open for inspecdon by the public for the purpose of making

(i)
representztdons about conmol on the dispesal of substancas and articles ar sea and the dumping or
subswances and artitles in the sea and under the sea-bed, and for connected purposes.
Acerss {0 Persanal Data . :
d, You have a right of accass and correction with r=spest to personal dara 25 provided for in secden 18 and 22
coes Lacmd‘.s the right 10 cotain

and principle § o Schedule | of the Personal Data (Privecy) Crdinance, Your zhi of accoss

2 copy of your petsonal data provided by this form.

Enquiries
3 Enquiries concerning the personal data collectz

-

cazectons, should be addressed to;
Senior Envirenmeztal Protection Omce (Managemeat Support)
23/F, Southomn Cantr=
150 Zeonessy Road
Wanchai
Hong Kong
Tel: 2835 1530
Fass 2324 3845

24 by means of tis form, including the making of access and

EPD!14a&EPD]!43-1_PICS
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252395478 FG5 LTD.

ENYVIRONMENTAL PROTECTION DEPARTMENT
o RO R
PERMITJSSUED UNDER THE DUMPING AT SEA ORDINANCE,

PAGE B9/1%5

This permil issued by the Director of Environmental Protection (hereinafier referred fo as the *Authority”) under the
Dumping at Sea Ordinance authorizes the loading for dumping from Hong Kong and/or dumping in the sea of the material

described in the sections below subject to due compliance and execution of the conditions overleaf.
FEFFREERARBEIRCATHSG (58 REE LA ERFIm L -
TYURMEGAME « B ETETEER TR AR EAR RS2 faAssh -

TR R AT EEERT R

1. Permit number

ST ETSERRTE EP/MD/04-030

2. File reference

e EP 62/D2/1/T13

3. Name and address of permit holder
AT EERITE AR BIR R AL
Terraform-FGS Limited
Unit 6, 10/F., Worldwide Ind. Cir., 43-47 Shan Mei Street,
Fo Tan, Shatin, N.T., Hong Kong
(Attn: Mr. Ho Yuk Yuen / Mr. Jimmy Lam)

4. Name and address of dumping operator
REIRE AL 28R AL
. Terraform-FGS Limited
Unit 6, 10/F., Worldwide Ind, Ctr,, 43-47 Shan Mei Strect,
To Tan, Shatin; N.T., Hong Kong
(Attn: Mr, Ho Yuk Yuen / Mr, Jimmy Lam)
(Tel. No.; fEZESHES 26971126/ 90203065 )

(Tel. No.: MEE4RHE 26971126/ 90203065 )

5. Nature of material

VORI

contained in 2 Geosynthetic Containers
(Please sce Condition Nas. 10 and 13 overleaf)

Category L Dredged Sediment, and Polystyrene Spheres

6. Coutractno. & title (if any)  TDD Contract No. HK13/02
TSR RAMENEE)
Wan Chaj Development Phage II - Field Trials of

Geogynthetic Containers

7. Location where material is produced

®. Location where material is loaded

VIR HEIR NS Semippeeih g :
Westermn Anchorage Area (or North Larnma Anchorage Area
CT9-Area A2 in case the Western Anchorage Area is not availabie)
(Please see the attached Sketch No. SKETCH A) (Please see the Sketch No: ATTACHMENT C in the attached
. Mcthod Statement)

9. Permit validity pericd 3 month(s) 10. Bulked quantity of material approved for dumping
PRI S @A within permit validity period 1,000 cu.m.
From 14/07/2003  To 13/10/2003 AT EEAR AR P Pt M A ILTH
B : ESS (AR AR BB R A T '

J1. Vesséls to be employed for dumping
N s | | |
Motor tug: , o T
BB A 2084, 3114, 3454, 2954 and other vessels from time to time approved in writing by the Authonty.
%”ggm%i’g?’ 21413V, 21414V, 22529Y and other vessels from time to time approved in writing by the Authority,

Others:
Hth:

12. The dumping operation shall only take place at:
VAEIWFEE R I TE LT MERETT

An area within the East Sha Chau Contaminated Mud
Disposal Site - Pit TV, o
(Please sce the atached Sketeh No. CV/2000/02-1 and the (DY)
Drawing No. FIGURE 1 in the attached Mcthod Statement)
(Please see Condition No. 10 overleaf)

T SIS 8

Qriginal: Permit holder

A : MFEEREA

15t copy: D of EP

T—BlAsa  BIHRHEER

2nd & 3rd copias: Marinc Police officc hour,

Any accidental relense of the materials carried
on board the vesacl duc 1o mechanical failure
of the vessel equipment or olher unforcscen
circumslances should be immediatcly notificd
to BPD at 2B351287 during normal office
hour, or pager no. 73070610 owtside normal

W%f/

( Vincent Y.P. Kwong~")." i3

Jor Director of Environmental mee§(tffv'ﬂ"“—<"‘/04;&\.

BoRBZAENE | k¥

Authority
Gl RARNEEED
( BIEF
Date;
oo 10U 203 0B
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A person who dumps in con

[y

Conditions of Termit

TR §

Thig parmit is issucd subject to the information in Sccticns 3 to |1 overieaf, The Authority must be natified of any changes to the information and
his wrilten approvel must be obtained before dumping continues, )
ANTIEARRA LRSI HAmRE -1 RERAHRE FTEEAAAN LT AR ERF AT NRFT
2 ok FRAF I .

b
"The Authority may vary, suspend or revoke this peemit if it appears ta the Autharity rhat there hag been s breach of the permit.
BN RAF ARASFTIRONT » TR - 205 B A B AT T R

The pertnit halder ghall provide copics of this permit for inspection by the Authority st the waste production site, at the wasie loading sitc and on
board all vessels of the dumping oporafor,  Dumping withaut a valid germit on board the vessel is an affence end is liable to prosecution.

T RIS F AR T M RAE B F bl - AR R OETE AR A R A Al b MHEEREN BT ERARTT
ihemi R - B AR A FiRIRE -

This permit docs not ramove the responsibility of liie pormit holder to comply with any lepislation currently ia force such as the Shipping and Port
Control Ordinanas {Cap. 313), the Pangerous Goods Ordinance (Cop. 205) and the Waler Pollutinn Control Ordinance {Cep.358),

ATFTIRE A BN TIREF AR SRR - e FHRREIDE i FIPGE - Ak B20SE AR A IR A TIREN R
158 RIT IR THRH RO RR

The permnit holder shall petmit and szcompany the Authority 1o Inspest ail sites and vessels relating to the dumping operation at all reasonable times
without prior folice. '

HTEES ARNRET R A ERTF EHAMRAETE S  ARAFREBEHT EF Mepers Aasl

Only the vessels specified in Section 11 overleaf are allowed to carry out the dumping operation. The permit helder shall ensute thut during the
whole peried of dumping operation. all the vesscls listed in Seclion |1 averleaf ure properly licenscd 1o ply in the spcifiad site for morine dumping.
Vegsela do not have a valid marine licence will be automatisally removed from this permit,

A% AL R ERARAH LT THREFRE MR TR AR AL IR A AR AT R AR IR M - A 2 M I
FREDFAAEAM B LRITEABMAER - wBAiAS RS AR A R M RS TIR MRS

The permit halder shall submit to the Authority a monthly report of the amoont of material dumped at the specified site.
FoT RS ASRAR A f7 RO LAAniR 0B IR e 3 X -

Dumping should be carried out only st the specified sitc ss shown in Sectign 12 averleal.  Short dumping is on offenca and is lable to proseeulion,
HN&MRW&#E?HQM%&%%H&H-ﬁxﬁﬂimﬁﬂ%A%'ﬁﬁﬁ%&?ﬁﬁﬁ"

All barges listed in Section 11 overleal shall be cquinped with the nutomatic setf-monitosing device which complies with the performance
specification as per Appendix I The device shall be maintained functional ot all time, and the cquipment tagether with its stored recard shall net
be tampered with. Failure to comply with this condition will be an offence liable to prosecution and the barge cancemed will be antomaltically
rermoved from this permit,

MEHMLER UR M e M TG B S S iR BB A HERAE WG RA N R BRI RE  MERATALM
wﬁﬁiﬂ$&iﬂﬂm'hﬁﬁ&$%ﬁ#'ﬁﬂﬁm&#mmm-ﬁﬁ&ﬂ%?ﬁﬂﬁ$##ﬂ¢ﬁz-

Only the material speeified in Section 3 overleaf s allowed to be dumped at sca. The geosynthetic containers contained with mud and poiystyrene
sphares [o be dumped in accordance with the Method Statement afached. The remnant Category . Dredged Sediment (portion remaining, it any,
that is "uncontained” in geosynthetic containers) could also be dumped at sea under the guidance of the Management Team of the Civil Engincering

Department at East Sha Chau, ‘ )
bR e ARSI AR R e Bt ot R RIAE - L % 3% 4 peosynthetic containers A &2 ILH Bpolysryrencif it - FARAE R LRIFTRA

BENEE RS ROLETA LW RGP ¢ T 2K RAcosynthetiz Containers LM B4R IR S 4R R AT SR
55 A B IR I AR A o

The source of the category 1. dredged sediment speeified in seotion 5 ovarleaf is fesiricted to that spocificd in Section 7 overienf,
LR ESHerds A e LA thth A R Ml E R BT AR R MRS :

ch src relensed ta the sea during the dumping aperation have fo be collected, All ather floatable materials which are

Any polystyreng sphercs whi
Inspection vesscls ere required to be statiored

releasad to the sca during the dumping opsration have ta be coilceted for proper disposal at tandfills,
in necordanas witl the Mathod Statement attsched to collcet any loatahlc materials after dumping.
&ﬁﬂ%%%ﬁﬂ'ﬁﬁﬁﬁwwmﬂmﬁﬂﬁﬁm%ﬁ'ﬁ%ﬂ&ﬂﬁﬂﬁak°ﬁﬁﬁ%mﬁﬁﬁﬁﬁ'Mﬁ%wﬁﬁﬁiﬂmﬁ@
ﬂ-&imaﬁwiﬁmﬂﬂmiﬁizﬁmmem'ﬂﬁzwﬂﬁ#Mﬁauammwﬂﬁmﬁﬁ@mﬂﬁw-

Other conditions:

Rkt o, Seethe Additionzl Conditions on Disposal Trial of Sediment contained in Geosynthetic Containgrs at East $ha Chau

Contaminated Mud Disposal Pits.
F00 5 T Rk Rtk K ALK Sl e B AR AT ¢

b. The parmit holder shatl submit to the Authority a weekly report of daily dumping recosds.
B A ARG BN D 5 085105 a 4R ey ik -

t
&

%
=]

eravention nf the conditions of a permit iz llahle to prosecution ander the Dumping at Sea Ordinance.

mab LA Rtk e - EPTALE R R ST N LT A R 0 R AR -
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ENVIRONMENTAL PROTECTION DEPARTMENT (EPR)

N
1. The pernit holder shall not carry out dny dumping without permission of the Management Team at East
of Sha Chau ot when the Managervent Tzam 18 not in operation.

2. The permit holder shall notify the Mznagement Team in accordance with the attached “East Sha Chau

Contaminated Mud Disposal Facility Site Management Scheme for Disposal Trail of Geosynthetic
Cantainers”. :

3, The permit holder shall carry out the dumpirig operation in sirict accordance with the attached method
statement agreed by the Authority, any non-compliance with the agreed method shall be a breach of
Conditions of Permit. :

4, The permit holder shall design properly and maintain carefuily all operational plent $o a3 te minimize
the risk of sediments or other pollutants being released inta the water ¢olumn and deposited in the
seabed other than the specified site.  The permit holder’s wark shall causc no visible foam, oil, graase,
scwm, litter or other nbjectionable matter to be present in the water within the site..

5. The permit holder shall fit all barges and hopper dredgers with tight fitting seal to their Dottom openings
' to prevent leakage of material.

5. The permit holder shall size all veasels such that adequate clearance is maintained between the seabed
and vessels at all states of the tide, to ensure that undue turbidity is not generated by turbulence from
veseel novement ar propeller wash.  Adequate freeboard shall be mmaintained an barges to ensure that

decks are not washed by wave action.

7, The permit holder siall employ only barges cquipped with the automatic self monjtoring device far the

dumping operation, and shall cooperatc with and facilitate the Authority to inspect the device and
remricye the record stored in the device on a regular basis.

B The permit holder shall provide experienced full time personne] on board ail dumping vessels and
provids suitable training to ensure that appropriatc methods to minimise poliution are implemented.
Records should be meintained to satisfy the ‘Authority that there is no short dumping or dumping autside
the specified site in Section 12 of the Permit. The permit holder shall also make available to the
Authority and the Seeretary of Marine Fill Committee (S/MFEC), Civil Engineering Department, at any
time upon the written tequest of the Authority, al] information and records relevant to the dredging and
disposal operation. This information shall include, but not be limited to, all data on the plant used by
the permit holder, up-to-date periodic data on production rates and record copies of Notification of
Dumping of Uncontaminated Mud at East Sha Chan which have been gent to ths Management Team,

cle.

j l 9, The permit holder shall fully co-operate with Government officers to allow access to dredgers and other
craft for the purpose of sampling dredged material and for the inspection of samples and other
appropriate monitoring and contro] information.

10. The permit holder shall provide the Authority, the Management Team and the S/MFC a prograrnmé of
the dredging and dumping operetion through the Resident Engineer on a monthiy basis. In addition,

the permit holder shall provide the Authority and the S/MFC, within first week of each month, 2
monthly: return of dumping records showing the pumber of barge loads and the quantity of sediment
dumped at the dispesal pit. A nil return shall be provided even if no durmping operation t8 carried out

within that particular month unless the petmmit holder has informed the Authority of his completion of

dumping operation.

The permit holdsr shall inform the Authority and the S/MFC by writing once the disposal trial dumping

11. T
operation 1s completed.

The permit holder shall remove any substance which is found dumped outside the specified site by the

12.
permit holder os the disposal contrastor.

\\MDSBRVER\PERMITS\Samplc ¢ citars & Permil Conditlonsvadditional Condition &5 Dizposal Trial of Geosynthetic Container.doc
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25295878 FGS LTD. PAGE 14715

EAST SHA CHAU CONTAMINATED MUD DISPOSAL FACILITY
SITE NL{NAGEME?'{T‘. S(_;'HEIVIE FOR DISPOSAL TRIAL OF GEQSYNTHETIC CONTAIVERS -~

The Chief Geotechnical Engineer/Till Manazemeat of the Civil Enginesring Department administers
the site management for capping to the contaminated mud disposal facility a1 East of Sha Chav. Users ars

/ required (0 comply with the tbl!owi\:\:g:
1

lotificas i - Before a vessel with uncontaminated sediment for capping purposs leaves the
dredging site, the Resident Engineer shall nctify the menagement team at East of Sha Chau by, phone

(6275 5230) with the following details

i

(a) Disposal permit number

(b) Tug number/name

(¢} Bargeftrailer number/name

(d)  Quantity of uncontaminated sediment to be disposed of, and

(¢) Time leaving the dredging site and the anticipated arrival time/

In addition, the above information shall he entered ino the attached notification farm.  The form shal]
be duly signed by the staff of the supervising engineer and subrmiged to the Fill Management Divisien

by fax (2714 0072) in weekly interval,

RBeporting 1o the management team - On arrival, the tug/barge operator shall first contact the

! management team and wait for a guide boar before commencing any dispesal operation.

[a*)

3. Dispesal - Afer receipt of perrnission from the management team to procced with disposal, the
tug/barge operator shall manceuvre the vessel to the dizposal location as specified in the agreed trial
disposal proposal.  The rug/barge operator shall then request the management team to check the barge
location. Disposal shall proceed when the barge locatian is considered acceptable by the management

 team.

4. Vessgls ardiving without_permit - Vessels withaut valid dispesal permit will not be allowed to d:’spose

and will be adviged to leave the pir area after recording the relevant details.

5. Ilegal dispesal - If any vesse! is found to disobey instructions and proceed with.illcgzl cisposal, its
details wilf be recorded.  Environmental Protection Departmént, Marine Pojics or Marine Departmeant

will take actions as appropriate.
6. Leaying the plt - After discharzing, the wa/baree shall sail slewly away from the disposal site until
leaving the pit. ‘
Closurs of it - The disposal area will be closed during Lunar New Year Holidays, during the hoisting
of Typhoon Signal No. 3 ar higher or in an‘adverse weather or other conditions when the management

+ team considers that its duties cannot be discharged safely and properly. There is no suaramees that

: priar natice will be given.  Any vesscis arriving when the pit is closed Will be advised to Jeave the

disposal area immediately., : :

-4 Checking of nermitted and allocated volume - The Congultant shall keep a running tally of the velume

- disposed of under hoth the permiz and the allocation. If either the permitted or allocated volume is
h reached, he shall norify the management team and afso stop sending vessels 1a the disposal ground.

For safety reasons, all tugs and barges shall twm eon their lights while working in the vicinity of the mud

pits at might or when visibility is poor. -

o

Fill Management Division
Civil Engineering Department
April 2003

1R_ORR-DAET 118 =N
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e + 852 2305 (453 Headguarters BT
YouR Re HO2 0328 05-3.1.2.8/L196/Y Y/ew 28th Floor, Southorn Cantre, R 351E
o NG . . 130 Hannessy Agar —BI=t8
CNO 2835 1189 Wan Chai, Hong Kuy wff 'lﬁ‘ﬁﬂ‘%b'ﬁ’/&ﬁ
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EAX NO ¢ 2305 0453 ! ’
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HUMEPAGE: hitp/Awww.info.gov.hk/apd/
: Terraform-FGS Limited

Unit 6, 10/F, Worldwide Industrial Cerj.re,

43-47 Shan Mei Street,

Fo Tan, Shatin, N.T., Hong Kong.

(Attn.: Mr. Ho Yuk Yuen / Mr. Jimmy Lam)™ -

Dear Sirs,

TDD Contract No,: HK 13/02 - -
Wan Chai Development Phase II - Field Trials of Gevsyntiretie-Contaimrers
"~ Application for Marine Dumping Permit :
(Disposal Trial of Category I Dredped Sediment in Geosynthetic Containers)

.; [ refer to your recent application for a marine dumping permit refated 1o the captioned project, Please
find the enclosed Permit No. EP/MD/03-154 issued under the Dumping 4t Sea Ordinance,

Marine dumping is restricted to a Jocation within the East Sha Chau Contaminated Mud Disposal Site
and In 2 manner as indicated in Figure | of the Method Statement. Short dumping is a serious offence liable
to prosecution. You shall proceed with the disposal operation in accordance with the method statement and
the relevant sections in the Addirienal Conditions on Disposal Trial of Sediment contained in Geosynthetic
Containers at East Sha Chau Contaminated Mud Disposal Pits which may be modified from time to time by
the Authority.

Your attention i$ also drawn to the condition no. 9 of the Permir that all barges listed in Section 11 of
the permit shalt be equipped with the Automatic Self-Monitoring Device which should comply with the
performance specifications as per Appendix I of the permit. In case that the installation of the device involves
structural and electrica) modifications which may affect the safety of the barge, you should seek the approval
of the Marine Department. Moreover, the Automatic Seif-Monitoring Device installed on the barges should
be maintained functional at all times, and the device together with its stored records should not be tampered
with. Piease note that failure to comply with the aforeientioned condition is an offence liable to prosecution
and the barge concerned will be automatically removed from the Permit.

. According 1o coundition no. 3 of the Permit, you shall provide copies of the Permit for inspection by
the Authority at the waste production site, waste loading site and on board all vessels of the dumping
operation. Please be remninded that all the documentary materials attached in the Permit including appendix,
anfex, drawing and other materials as specified in the content of the permit forms a complete Permit.
Therefore, your produced copy of the Permit should include all the materials of the Permit.

. n-accordance with the conditions of the Permit, you are obliged to submit to us both the weekly
repori(s) of daily dumping records (after the Resident Engineer’s endorsement) and monthly report(s) on the
quantity of dumped matenials. All your submissions should reach us within the first week after the respective
reporting periods. Please find the attached daily and monthly report forms (Form A and Form B) for your use.

TOTAL P.B2
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I'also attach herewith a form titled "Application for Additional Vessels to be Employed for Dumping |
Operation under Valid Dumping Permit" 'toge:hef with the “Personal Information Collection -Statement”,
Please complete and submit the application form to us at least two working days in advance when you would
like to employ the vessels other than those listed in Section 11 of the Permit to carry out the dumping
operation.

Please note that under section 27 of the Dumping at Sea Ordinance, a person who is aggrieved by a
decision or direction of the Authority, an authorized officer or a public officer under the provisions of section
10 (issue of a permir) of the Ordinance may appeal to the Appeal Board within 21 days after hie recejves the !
notice or the decision. Please consult the Ordinance for further details. '

Thank you for your attentjon,

Yours faithfully,

( Vincent Y. B Kwong )

Environmental Protection Officer
for Director of Environmental Protection

CIP Ops/Marine Police Region (with 2 copies of Permit) ' : _

Secretary/MFC, GEO, CED (Attn.: Mr, W.W.Ding) (with first page of the permit) ~ Fax no.: 27140072
- Maunsell Consultants Asia Lid. (Attn.: Ms. Carmen Au) w/o encl, oot 44/ wq K '

Territory Development Department. (Attn.: Mr. Stephen Hou / Mr. Kelvin Cheng) w/o encl, nx XT77400

Internal:  S(WP)5 w/e

-

W
RAY
(03-154(Disposal Trial of Category L Sediment in Geosynthelic Containers).lir. doc)
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ENVIRONMENTAL PROTECTION DEPARTMENT

BB IR Bz
PERMIT VIIT ISSUED UNDER THE DUMPING AT SEA ORDINANCE

N
e A

1B B RT HRE T AT

This permit issued by the Director of Environmental Protection (hereinafier referred to as the ‘Authority’) under the
Dumping at Sea Ordinance authorizes the loading for dumping from Hong Kong and/or dumping in the sea of the material
described in the sections below subject to due compliance and execution of the conditions overleaf.

FIFERERBIERESERCITERE "BE ) IR LA GImED - FiBE A SR E ST B
TERAEAR - AR SRR TR SR HEE » R/ EAET -

f . .

1. Permit number - 2. File reference :
B EP/MD/03-154 a EP 62/D2/1/T13
EFRIEERES - EAR ‘

3. Name and address of pefmit holder 4. Name and address of dumping operator
AT A AR R (BRI ARZER Mt
Terraform-FGS Limited Terraform-FGS Limited
Unit 6, 10/F., Worldwide Ind. Cir., 43-4-7 Shan Mei Stlcct Unit 6, 10/F., Worldwide Ind. Ctr., 43-47 Shan Mei Street,
Fo Tan, Shatm N.T.,, H.K. Fo Tan, Shatin, N.T,, H.K,
(Attn; Mr. Ho Yulk Yuen / Mr, Jimmy Lam) (Attn: Mr. Ho Yuk Yuen / Mr. Jimmy Lam)
(Tel. No.: EEZZgEEE 26971126 / 90203065 ) (Tel. No.. EeEgrmE 269711267 90203065 )

5. Nature of material ' 6. Contract no. & title (if any) TDD Contract No. HK13/02
YRR : TEETMmRT R B E)
Catzgory L Dredged Sediment, and Polystylene Spheres Wan Chai Development Phase T - Field Trials of
contained in 4 Geosynthetic Centainers Geosynthetic Containers
{Piease see Condition Nos. 10 and 13 overleaf)

7. Location where material is produced 8. Location where material is loaded
YIS - BRYPEES

. Western Anchorage Area (or North Lamma Anchorage Area
CT9-Area A2 in case the Western Ainchorage Area is not available)
(Please see the attached Sketch No. SKETCH A) {Please see the Sketch No: ATTACHMENT C in the attached
Method Statement)

9. Permit validity pericd 3 month(s) 10. Bulked quantity of sediment approved for dumping

HFE[IEANEE = within permit validity period 3,900 cu.m.
{Please see Condition Nos. 10 and 13 overleaf)

From 06/05/2003  To 05/08/2003 ST HIEE R SR A R AR BV B RYAPE S
5 = (LA ERRR R R D)

11. Vessels to be employed for dumping
BRI EEFSRIANE
Motor tug:
£ LURTICE

Hopper barge:
ﬁﬁg@%" T 21413V, 21414V, 22529 and other vessels from time to time approved in writing by the Authority,

2614, 2654 and other vessels from time to time approved in writing by the Authority.

Others:
HAh:

12. The dumping operation shall only take place at:  An aren within the East Sha Chau Contaminated Mud

BB A FTE b T s Disposal Site - Pit IVe, | _
(Please see the attached Sketch No. CV/2000/02-1 and the (?&?ﬂﬂﬁ@)
Drawing No. FIGURE 1 in the attached Method Statement)
{Please see Condition No. 10 overleaf)

Original: Permit holder Any accidental release of the materials carried %

on board the vessel due to mechanical tailure .
IEZE « FFalgiys of the vessel equipment or other unforeseen ( CHEUNG Wai-cheo
{st copy: D of EP circumstances should be immediately notifiad for Director of Environmental Pro
BB RISEEETE to EPD at 28351287 during nommal office
o - - R LRa hour, or pager ne. 7_:{)7(}630 outside normal
2nd & 3rd copies: Marine Police office hour,
FRNI-Y

BOREZBESIE KB L3

(.
Daie

o -5 MAY 2003
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This permit is issued subject to the information in Sections 3 to 11 overleaf, The Authority nust be notified of any changes
his written appraval must be obtained before dumping continues.
AUWTEEFRELREIEIAMBTHAEE - T s o a WA AR RAER  EAAMAER T RN T  RiEFT
AR R .

The Authority may vary, suspend or revoke this permit if it appears to the Authority that there has been a breach of the permit.
WEERAEA ARRITEAIME » T E K Yoh DA R TS

The permit holder shall. provide copies of this permit for inspection by the Authority at the waste production site, at the waste loading site and on
board all vessels of the dumping operator. Dumping without a valid permit on board the vessel is an offence and is liable to prosecution.

VT U AR AR T U 0 BUR AR B A 0035 © A 2 Ok SER A A D4R 4E A B i Rr o uMBEEMN - 208 EEF T
A IRAT AR ¢ 7D R R A .

This permit does not remove the responsibility of the permit holder to comply with any legislation currently in force such as the Shipping and Port
Control Ordinance (Cap. 313), the Dangerous Goods Ordinance (Cap. 295) and the Water Pollution Control Ordinance (Cap.358),

T EH BRI TESF ARERTES o F8EH 5313 A AGH O B - B ikl H2O5F 18 o540 BB Bkl 5
ISBFARITFREHES TN R

The permit holder shall permit and accompany the Authority to inspect all sites and vessels relating to the dumping operation at all reasonable times
without prior notice, .
FTEAEH AU EF LR B o 5T - BH AR ARERA B+ B IR £ H M6 o8 Bl o

Only the vessels specified in Section 11 overleaf are allowed to carry out the dumping operation, The permit holder shall ensure that during the
whole period of dumping operation, all the vessels listed in Section 11 overleaf are properly licensed to ply in the specified site for marine dumping.
Vessels do not have a valid marine licence will be automatically removed from this permit.
Rﬁﬂ%iﬁ%n@mﬁ%%%%ﬁﬁ&&?ﬁm%ﬂﬁﬁ°%ﬁﬁﬁﬁAﬁ%%&ﬁm%ﬁlﬁﬁﬁ%%&mmm~ﬂa&ﬁﬁﬂ%
LRBVIRAT S BARNE BB AL AN B S IRERES - ME A F & BEAMELGHBEE > B AHRAGTHLRS -

The permit holder shall submit to the Authority a monthly report of the amount of material dumped at the specified site.
T A AR A & BE 248 08 s A S B 2 o

Dumping should be carried out only at the specitied site as shown in Section 12 overleaf. Short dumping is an offence and is liable to prosecution,
e RT £ LR § 1250 /745 3 40035 4T « 2R 4845 £ B ALE + 75 AR E B AT -

All barges listed in Section 11 overleaf shall be equipped with the automatic self-monitoring device which complies with the performance
specification as per Appendix |, The device shail be maintained functional at all time, and the equipment together with its stored record shall not
be tampered with. Failure to comply with this condition will be an offence liable to prosecution and the barge concemed will be automatically
removed from this permit,

PR Fiar LR R VAN SR L FRE S SR SMES A HEERS - MERABLAL O RELBRARE  MESRREALS
AR A E AL B MR . ﬁvﬁiﬁ.ﬁ.iﬁ%#%’ PR AR TEAMIT ) MMM AR A TRER L .

Only the material specified in Section 5 overleaf.is allowed to be dumped at sea. The geosynthetic containers contained with mud and polystyrene
spheres to be dumped in accordance with the Method Statement attached. The remnant Category L Dredged Sediment (portion remaining, if any,
that is “uncontained” in geosynthetic containers) could also be dumped at sea under-the guidance of the Management Team of the Civil Engineering
Department at East Sha Chau, : ‘
ABU LA R SRS Z ah 4t o A EIAGE « 2 ¥ 348 geosynthetic containerses sk 4h Bopolystyrene st » JAARIE St L FE X FEN
%$M%ﬁ=£%ﬁ%ﬁﬂmmﬂﬂﬁ%ﬁ@ﬁ¢'i%%%ﬁﬁh&mwmmCmMmmMNﬁﬂﬁ%Wﬁ%ﬁ%iilﬁ%WWK
R N T AR A A5 TR A - ' .

The source of the category L dredged sediment specified in section 5 overleaf is restricted to that specified in Section 7 overieaf.
LR F O A as LS 4 R IR b AL B B B TR TS AT -

Any polystyrene spheres which are released 1o the sea during the dumping operation have to be collected. All other floatable materials which are
released to the sea during the dumping eperation have to be collected for proper disposal at landfills. Inspection vessels are required to be stationed
in accordance with the Method Statement attached to collect any floatable materials after dumping. :
AR A 65 B 2 A 4R AT polystyrenesk R AL K 5 @+ USRS RE T w ik - MATH e REH 0 A BN ERAFERRNE
Ao RRMRBEFIREAMEEZR S EWAF R sy S B RO MRS R T A 8B i fo

Other conditions:

i a.  See the Additional Conditions on Disposal Trial of Sediment contained in Geosynthetic Containers at East Sha Chau
Contaminated Mud Disposal Pits.
B0 R R B T R AR R Aol -

b.  The permit holder shall submit to the Authority a weekly report of daily dumping records.
W ES A ARERS B L Rk RS b e F

%ol

XN
Note —
* E

A person who dumps in contravention of the conditions of a permit is liable to prosecution under the Dumping at Sea Ordinance.

ARYE G LRSI ) 0 R AT A 25 R I T T R s o ki -
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/il Enginesring Department

FAST SHA CHAU CONTAMINATED MUD DISPOSAT, FACILITY

SITE MANAGEIVI_ENT SCHEME FOR DISPOSAL TRIAL O GEOSYNTHE'ITIC CONTAINERS .. . ...

The Chier Geotechnical Engineer/Fi]] Management of the Civi] Engineering Department administers

the site management for capping to the contaminatad mug disposal facility at Rast of Sha Chay. Users are
required to comply with the following: -

T disposal - Before a vessel with uncontaminated sediment for capping purpose leaves the
dredging site, the Resjdc;ur Engineer shaj nctify the management_ team at Bast of Shy Chay by phone
(6275 5230) with the following details

(8} Dispasal permit number

(b)  Tug number/name

{¢) Bargeftrailer Number/name

() Quantity of Lncontaminated sediment to be disposed of, and
(e) Time leaving the dredging site and the anticipated arrjva] time/

In addition, the above information shall be entered into the attached notification form, The form shaj]
be duly signed Oy the staff of the Supervising engineer and submitted to the Fill Management Division
by fax (2714 0072) in weekly interva. ‘

ing gement - On arrival, the tug/barge operator shall first contaet the
Management team and wajt fora guide beat before.commcncing any disposal operatiop,
Disposal - Afrer receipt of permission from the Mmanzgemenr team 1o procesd with disposal, the
tug/barge operator shall manoeuyre the vessel to the disposal Jocatiqn as specified in the agreed tria)

dispasal proposal. The tug/barge operatar shall then request the Mmanagement team tq4 check the barge
location. Disposal shal] proceed when the barge {ocation is considered acceptable by the management

teamn,

sposal - If any vessel is found to discbey instructions and proceed with jllega] disposal, s
details will be recorded. Environmenta] Protection Department, Maripe Police or Marine Department
will take actions ag appropriate, ‘

: log ¢ - The Congyltant shall keep 3 running tally of the volume
disposed of under both the permit ang the allocation, 17 cither the permitted or allocated volume -ig
- reached, he sha] notify the management team apd also stop sending vessels 1o the disposal ground.

For safery Teasons, all tugs and barges shall tur on their lights whjle working in the vicinity of the mud
Pits at night or whey visibility is poor, - :

t vlanagement Divisian

2003 |

483 11:38
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