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Review of the Public Filling Strategy and Programme

Mouchel Asia Ltd

Introduction

1.

The Civil Engineering Department of
the Government of the Hong Kong
Special Administrative Region
appointed Mouchel Asia Limited to
undertake a Study entitled "Review of
the Public Filling Strategy and
Programme".

Some new terminology has been
developed as part of the Strategy and
the following definitions are used in this
Summary:

Construction & Demolition (C&D)
Material arises from site clearance,
excavation, construction, refurbishment,
renovation, demolition, and roadworks.
Based on 1997 statistical data, C&D
Material comprises around 20% C&D
Waste and 80% Public Fill by weight.
Public Fill is inert and does not
decompose or cause any bad smells. It
comprises rock and concrete, debris
from demolitions, and excavated soil.
Public Fill is suitable for immediate
reuse as general fill, or reuse after
processing (such as rock breaking).
Surplus Public Fill arises if there is
more Public Fill generated than can be
dealt with at any given time, i.e., it is
surplus to the Public Fill which can
currently be reused.

C&D Waste is organic in nature and
comprises bamboo, glass, plastics,
timber, vegetation and other organic
material which will decompose and can
cause bad smells.

Mixed C&D Material is a mixture of
Public Fill and C&D Waste, and as such
it is unsuitable for reuse, prior to
sorting.

A Public Filling Area is a designated
part of a development project which
accepts public fill in lieu of general fill
as a filling material.

A C&D Material Sorting Facility is a
collection of plant which physically
separates Mixed C&D Material into its
Public Fill and C&D  Waste
components.

Annex A
fif A

e A Public Filling Barging Point is a
strategically  located  Public  Fill
reception facility which utilises barge
transportation to transfer Public Fill
from road vehicles to marine based
Public Filling Areas.

e A Buffer Storage Area is a stockpiling
facility which accepts Surplus Public
Fill during periods of low demand.
When demand increases Public Fill can
then be supplied immediately.

e A Disposal Site is needed when there is
chronic generation of Surplus Public
Fill which cannot, by definition, be
reused. In this situation, the Surplus
Public Fill will need to be permanently
disposed of in a designated area.

History of C&D Material Management

3. In 1992, the Land Development Policy
Committee endorsed the Public Filling
Strategy which had been developed by
the Fill Management Committee. The
Strategy had three key components:

e The development of Public Filling
Areas at strategic locations to provide
sufficient capacity and convenient
outlets at all times for the Public Fill
generated in different regions of Hong
Kong.

e  The identification of a suitable Public
Filling Area in the Northeast New
Territories.

e  The establishment of temporary and
long term Public Filling Barging Points
in areas where there are no close-by
Public Filling Areas.

4. The implementation of this Strategy
resulted in continued operation of
Public Filling Areas in Tuen Mun,
Tseung Kwan O and Pak Shek Kok, and
of Aldrich Bay Public Filling Barging
Point.

Executive Summary
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Review of the 1992 Public Filling Strategy

5. The continuing successful development of

Hong Kong since 1992 has led to an increase
in C&D Material - in 1996 over six million
cubic metres of this material was generated.

Public Fill should be delivered to Public
Filling Areas for reuse as reclamation
material, and C&D Waste should be
delivered to landfill for disposal. However,
in the past, large quantities of Public Fill
have been disposed of at landfill sites. This
is undesirable because the Public Fill
occupies valuable and expensive landfill
space, and thus significantly reduces the
overall lifespan of the landfill which was
designed to accept Municipal Solid Waste.

With the development of more Public Filling
Areas, the quantities of C&D Material
disposed of at the strategic landfills has
fallen from 77% of the total in 1991 to 25%
of the total in 1996. This has contributed to
prolonging the lifespan of the strategic
landfills for the proper disposal of Municipal
Solid Waste. However, by diverting more
Public Fill to the Public Filling Areas
identified in 1992, the available capacity has
been used more quickly than planned.

The Civil Engineering Department now
anticipate that there will be a shortfall of
capacity at the existing Public Filling Areas
in early 2001, or even sooner, and so have
commissioned this Study to review the 1992
Strategy and to formulate a new long term
Public Filling Strategy covering 1997 to
2011. This new Strategy will ensure that all
of Hong Kong’s forecast C&D Material is
managed in a beneficial, efficient and
environmentally friendly way.

ial to Public Filling Arcas

ge of C&D M

3

o

Figure 1
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Percentage by weight of C&D Material

disposed of at Public Filling Areas from

1991 to 1997.

Planning Model

9.

11.

. The

In order to determine the likely quantities of
C&D Material arising in the future, the
Public Fill Planning Model was developed to
assist the Civil Engineering Department in
planning for the beneficial reuse of Public
Fill. The model uses two sub- models which
combine to produce an overall forecast.

first sub-model was originally
developed by the Hong Kong Polytechnic
University and is used to predict C&D
Material arisings given the gross floor area
of buildings scheduled for construction or
demolition. It includes data for building
construction and demolition, surpluses from
major civil engineering projects, and the
contribution from roadworks. However, this
sub-model is only accurate for the short
term, i.e., in the next 2 to 3 years.

A second sub-model was thus developed and
uses regression techniques to predict C&D
Material arisings from past data compiled by
the Civil Engineering Department, the Fill

Management  Committee  and- the
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12.

Figure 2 : Actual (1986 to 1996) and Forecast (1997
to 2011) Output from the Public Fill

Environmental Protection Department. This
sub-model is more accurate in the longer
term, i.e., in the next 4 to 10 years.

The Public Fill Planning Model, which
combines the two sub-models, is designed to
be continuously updated to improve the
accuracy of its forecasts, using data from the
Fill Management Committee, the Buildings
Department, the Planning Department, the
Ratings and Valuation Department, and data
from projects administered by the Housing
Authority and Housing Society.

Millions of Tonnes of C&D Material Arising / Year

6
& & & & & & "5# 'fp'\ *\?'&

Year

Planning Model

Field Surveys

13.

In order to provide additional up-to-date
information for the Public Fill Planning
Model, and the study in general, field
surveys were undertaken at existing Public
Filling Barging Points and Public Filling
Areas. This helped to determine parameters
such as the average turnaround times for
vehicles depositing Public Fill, and the
composition and geographical location of
Public Fill and C&D Material arisings.

Alternative Uses of Public Fill

14.

15.

16.

One of the options examined is the use of
Public Fill other than as fill material in
marine reclamation projects. This option
focussed upon the production of recycled
aggregates from Public Fill material and
their potential use in concrete and
roadworks. It was concluded that as long as
the use of recycled aggregate was acceptable
from an engineering point of view, and it
was commercially viable to use, it is likely
that introduction of such material would be
accepted by both the concrete producing and
concrete using industries.

It was recommended that further study be
undertaken and that “demonstration”
projects be set up to introduce the potential
of recycled aggregate to the relavent
authorities and industry. It was also
suggested that unnecessarily stringent
specifications for low grade non-structural
concrete be relaxed to allow the more
widespread use of recycled aggregate.

It was noted, however, that in order to
produce recycled aggregate from Public Fill,
Cé&D Material Sorting Facilities would be
required in order to separate the usable
aggregate from components of Public Fill
unsuitable for use as aggregate.

. On land, it is possible to use Public Fill

instead of general fill material at
construction sites or land raise schemes
although there may be engineering
difficulties where only a shallow thickness
of fill material is required.

. At marine sites, such as exhausted borrow

pits or contaminated mud pits, it is not
recommended to wuse Public Fill as
backfilling material as this will occupy the
capacity designated for mud disposal. While

Executive Summary
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19.

it is Government policy to backfill used pits,
the preferred fill material is dredged mud
which is difficult to dispose elsewhere.

One other potential use of Public Fill,
especially oversized blocks and boulders, is
the creation of artificial reefs at designated
marine sites - the Artificial Reef Deployment
Study is now being undertaken by the
Agriculture and Fisheries Department and
will recommend suitable sites.

C&D Material Sorting Facilities

20.

21.

22

23.

As mentioned above, C&D Material Sorting
Facilities would be required to produce
aggregates from Public Fill if this was
required, however, C&D Material Sorting
Facilities would also be needed even if
recycled aggregate production is not to be
promoted.

The strategic landfills have strict criteria for
the acceptance of waste - only C&D Material
containing not more than 20% by volume of
inert material (Public Fill) may be disposed
of. However, Public Filling Areas have
acceptance criteria according to the
Conditions of the Dumping Licence and so
it is possible that some C&D Material is not

acceptable at either facility.

It is this mixed C&D Material, comprising
both C&D Waste and Public Fill which
requires separation at C&D Material Sorting
Facilities into its constituent parts.

At present, Mixed C&D Material arises
because of inadequate separation of inert and
non-inert materials at the construction and
demolition sites throughout Hong Kong.
There are many reasons why this occurs but
most are related to the small size of the
urban sites which do not allow separate
stockpiling of different materials, and to the

lack of awareness by both designers and site
managers as to the benefits of source
separation. Also, the operation of large scale
sorting plant on site would not be
environmentally or socially acceptable in
heavily populated urban areas.

PUBLIC
PUBLIC FILL FILLING
céd AREAS
MATERIAL
© C&D WASTE LANDFLL

Figure 3 : Flow diagram showing use of a C&D

24.

25.

Material Sorting Facility (C&DMSF)

At the Southeast New Territories Landfill a
Construction Waste Recycling Facility with
sorting capability has been operated on a
pilot scale for almost three years and has
been providing recycled aggregates for use
in landfill site operations as well as recycling
material from haul roads and temporary
drainage works. This releases valuable
capacity for Municipal Solid Waste and also
reduces the need to quarry virgin materials
for use in the landfill.

The operation of C&D Material Sorting
Facilities was assessed and a new conceptual
design produced as part of the overall Public
Filling Strategy. The new conceptual design
incorporates  environmental mitigation
measures and methods to improve energy
efficiency, while reducing the inherent noise
and dust generation.

Executive Summary
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26.

27.

28.

29.

Since the actual quantities of material
which requiring sorting are difficult to
estimate prior to the introduction of the
Landfill Charging Scheme, it seems
prudent to consider continuing the
operation of the pilot Recycling Facility
at the Southeast New Territories
Landfill rather than to immediately
construct new C&D Material Sorting
Facilities for which the throughput is
presently unknown.

The location of C&D Material Sorting
Facilities was a major aspect of this
study as Hong Kong has little suitable
land for siting C&D Material Sorting
Facilities, and even less surviving
natural environment to lose to
development of Public Fill disposal
sites. New sites for Public Filling Areas
were not included in this site search
since Public Filling Areas are usually
part of planned reclamations and are
therefore dependent upon associated
project schedules.

Recommendations  were  therefore
needed for sites which would not only
be available during the implementation
of the Public Filling strategy, but would
also be acceptable on environmental as
well as engineering, planning, logistical
and social grounds. These sites also
needed to be close to the main areas
generating C&D Material in order to
reduce transport impacts.

For the siting of C&D Material Sorting
Facilities / Buffer Storage Areas,
suitable areas of previously used land
were identified - in or near the three
strategic landfills in the New Territories,
and also at Anderson Road Quarry in
Kowloon. Although it is envisaged that
there will be contractual difficulties to
be overcome should these sites be used,
there is likely to be a much greater need
for C&D Material Sorting Facilities in
the future soon after landfill charging is
introduced.

Public Filling Barging Points

30.

31.

32.

33.

Another key requirement of the Strategy
is to provide a suitable design and to
locate acceptable sites for Public Filling
Barging Points at strategic locations
throughout Hong Kong. This was a
contentious issue as many members of
the general public have the perception
that operations at Public Filling Barging
Points are dirty and noisy.

A conceptual design was provided for a
new generation of Public Filling
Barging Points which may incorporate
joint site use as well as stringent
environmental mitigation measures to
control dust, noise and visual impact.
For example, flexible plastic sheeting
with water sprays surrounding the
tipping chute to reduce dust, the
provision of baffle walls around the site
perimeter to reduce dust and noise, and
the provision of a full canopy over the
tipping area to reduce dust and visual
impact.

At Public Filling Barging Points, Public
Fill is brought from construction and
demolition sites and loaded into large
barges which are then transported to
marine based Public Filling Areas. At
existing Public Filling Barging Points,
the incoming material is inspected by
supervisory staff prior to being tipped
which ensures that only suitable Public
Fill is accepted.

It was recommended that at least three
Public Filling Barging Points should be
provided on Hong Kong Island in order
to reduce road traffic through the cross
harbour tunnels and also because barge
transportation is more efficient than
road transport for this type of bulky
material.  Other sites were also
recommended in Kowloon, the New
Territories and Lantau.

Executive Summary
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Buffer Storage Areas

34.

35.

36.

The quantity of Public Fill used in
ongoing and proposed reclamations is
only part of the fill requirement and
there is considerable scope for
increasing the capacity currently
allocated to Public Fill in reclamation
projects without affecting engineering
requirements. The only limiting factor
was seen to be the supply of Public Fill
to match the required programme.

Reclamations generally require large
quantities of fill material in a relatively
short period of time whereas Public Fill
is generated at variable rate. This was
one of the most cited reasons for the
reluctance to use Public Fill in such
projects, ie, that the supply of Public
Fill could not be guaranteed.

To resolve this problem, Buffer Storage
Areas  were  recommended. By
regulating the supply, Public Fill can be
delivered on demand for fast-track
developments. As a necessary part of
the strategy, Buffer Storage Areas can
either be temporary, such at those at
C&D Material Sorting Facilities, or
permanent, such as those at Disposal
Sites.

Disposal Sites

37.

38.

The recommended strategy requires that
a contingency plan be put in place in the
event that all the Public Fill generated
cannot be accommodated in planned
reclamation projects. The contingency
plan is to dispose of Surplus Public Fill

in an environmentally acceptable
manner to form a new and improved
landscape, allowing for beneficial
afteruse.

For the disposal of Surplus Public Fill, a
number of land reclamations were
identified at some of the smaller
Outlying Islands, but

40.

41.

42.

with  no end use defined, and
considering the environmental impact
which would be involved, these sites
were not recommended unless potential
land use issues and development plans
could be identified in further studies.

39. As a result, terrestrial sites
remain as the only suitable option for
consideration. Tan Kwai Tsuen Borrow
Area and Tan Kwai Tsuen Quarry, in the
Western New Territories, have no
current or planned use and were
recommended. Adjacent to one of the
Country Parks and in greenbelt zoning,
it was recommended that one of these
sites, after further study, could be used
as a Buffer Storage Area and Disposal
Site for Surplus Public Fill should this
need arise.

Once filled to agreed contours, the
Disposal Site should be landscaped and
revegetated with indigenous species to
blend in with the adjacent Country Park.

The overall recommendation was that
using Surplus Public Fill, the site should
be filled, recontoured to blend with
surrounding  landforms, and then
revegetated with indigenous species.
The overall aim of this process would
be not only to provide disposal space
for Surplus Public Fill, but also to
enhance the natural environment in an
area of degraded landscape.

All suggested sites were assessed using
preliminary environmental, road traffic
and marine traffic impact assessments
where appropriate. Detailed assessments
would be undertaken in accordance with
statutory procedures and requirements
for those recommended sites which are
selected for further study.

Executive Summary
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The New Strategy and Programme

43.

The avoid, minimise, reuse / recycle, treat,
and dispose waste management hierarchy
has already been recommended for
Municipal Solid Waste in the Draft Waste
Reduction Plan published by the
Environmental Protection Department in
May 1997.

AVOD

REUSE/RECYCLE

TREAT

DISPOSE

Figure 4 : The Waste Management Hierarchy

44,

45.

It has been recommended in this Study that
Hong Kong also adopts this waste
management hierarchy for C&D Material but
tailor it to Hong Kong needs; “Avoidance”
and “Recycling” would have limited overall
effect on reducing quantities of C&D
Material, although should be examined
further; “Minimisation” is already being
addressed by Government in the Draft Waste
Reduction Plan; and it is not necessary to
“Treat” Public Fill prior to “Disposal” since
the material is inert and will not decompose
significantly. Thus, “Reuse” provides the
greatest potential to efficiently manage the
Public Fill generated in Hong Kong.

Public  education and Government
demonstration projects, backed up by policy
decisions, are necessary to reduce C&D
Material at source. This would also help
promote the reuse of materials on site. The
production of recycled aggregates and
artificial reefs would only constitute a small

46.

47.

percentage of the total predicted arisings of
C&D Material and SO other
recommendations were needed.

Althought the Strategy will effectively
manage forecast arisings, any slippage of the
major reclamation projects could result’in a
shortage of capacity as predicted by Civil
Engineering Department. For this reason a
contingency option - the “dispose” level in
the hierarchy - was also recommended. This
option appears practicable but, of course,
would only be implemented after detailed
environmental and  traffic  impact
assessments have been completed.

The Public Filling Strategy includes the
following key elements :

The use of the Public Fill Planning Model
by the Civil Engineering Department to plan
for the effective management of C&D
Material arising within Hong Kong.
Increasing the capacity of Public Filling
Areas within existing and planned
reclamations.

The use of a strategic network of Public
Filling Barging Points to transport Public
Fill from areas of generation to areas of
reuse in an efficient and environmentally
acceptable manner.

The provision of C&D Material Sorting
Facilities to provide an outlet for Mixed
C&D Material, and thus enable the Strategic
Landfills and the Public Filling Areas to
strictly enforce their own acceptance criteria.
The provision of Buffer Storage Areas to
stockpile Public Fill when necessary and so
enable it to be supplied on demand to
developments which require large volumes
of fill material immediately.

The preparation and implementation, if
necessary, of a Contingency Plan in case of
a chronic surplus of Public Fill.

Executive Summary
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Summary of Main Recommendations

48.

The main recommendations are as

follows:

The Public Fill Planning Model should
be regularly updated to improve the
accuracy of its forecasts of C&D
Material arisings.

The options for increasing the capacity
of Public Filling Areas within existing
and planned reclamations needs to be
examined in greater detail on a project
by project basis.

Further Study is needed into the design
and construction of C&D Material
Sorting Facilities to enable mixed C&D
Material to be separated as efficiently as

possible.
Further study into recycling and
aggregate  production, should be

undertaken since there is likely to be a
positive response from related private
sector industries.

Recommended locations for the siting
of one or more C&D Material Sorting
Facilities in or close to Anderson Road
Quarry in Kowloon, and in or close to
the three Strategic Landfills. Further
study including detailed environmental

and traffic impact assessments is
necessary.
Tan Kwai Tsuen Borrow Area and

Quarry are recommended for the
disposal of Surplus Public Fill, and for
the siting of a permanent Buffer Storage
Area. Further study including detailed
environmental and traffic impact
assessments is necessary.

Strategic Public Filling Barging Points
are needed throughout Hong Kong, but
especially on Hong Kong lIsland where
Chai Wan, Sai Ying Pun and Ap Lei
Chau are recommended as long term
facilities.

New Public Filling Barging Points
should be based on the conceptual
designs given in the Study. This will
reduce pollution levels to a minimum,
encourage joint use of the waterfront
sites and ensure the Public Filling
Barging Points blend in  with
surrounding developments.

The Waste Management Hierarchy
should be adopted with particular
emphasis on the minimise and
reuse/recycle aspects since it is
considered that it is in these areas where
there is the greatest scope for further
action.

Further study is highly recommended
into the development of a Code of
Practice aimed at office-based design
and site-based management to avoid and
minimise C&D material generation.
Similarly, Technical Circulars to specify
on-site sorting, segregation and the
regulation of disposal of C&D Material
should be further developed by the
Government.

Conclusions

49.

50.

51.

The Study concluded that present and
planned marine reclamation projects
should be able to accommodate the
forecast amounts of Public Fill.
However, this is dependent upon all
projects progressing according to
schedule. It is likely that delays in the
implementation of these projects will
occur in which case there may well be a
surplus of Public Fill.

To avoid this scenario becoming reality,
a greater allocation of void space needs
to be given to Public Fill within the
existing and planned reclamations. In
order for this to be acceptable to project
managers, the supply of Public Fill must
be reliable. To achieve this, Buffer
Storage Areas will be required.

In conclusion, if the recommended
Strategy and Programme is
implemented, it will be possible to deal
with current and forecast arisings of
C&D Material within Hong Kong. This
can be undertaken in an
environmentally acceptable way which
will not only provide fill material for
new land formation but will also save
valuable capacity in the strategic
landfills and thus extend their lifespan.
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SRS T AR
Public Filling
Programme Items

1999 & 1 7| 1 [ISHE 2 54
+HE ()
Estimated Available Public
Filling Capacity as at 1 January
1999 (cubic metre)

1999 = 6 F| 1 [
R A B 171
Percentage of
Remaining
Available Capacity
as at 1 June 1999

VR A 2 R
P13V

Expected Closure Date

E[;{-qusr E}"rg# [ 1A
Expected Period for Accepting
Public Fill

[ TR 5T 137 Gdiia
TAHET- B 241 FJJ 110 ﬂ 1999 = 11 *|
Tsueng Kwan O 2.41M 1.1M 42% November 1999
Area 137
Reclamation Stage |
Hﬁﬁﬁﬁ*%
7= H 98 ,'JJ -- 1999 = 10 F|=Z 2000 = 7 *|
Pak Shek Kok 0.98M October 1999 to July 2000
Reclamation
Stage 111
%HﬁFe %W
TR 50 ﬂ 96 ,'JJ 1999 &+ 10 F|=Z 2000 = 7 *|
Tung Chung 0.5M 0.96 October 1999 to July 2000
Development Phase
3A Reclamation

> We are working with the Territory Development Department to increase the volume of public fill used in reclamation from 0.5 million to 2.1 million cubic metre.
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Locations of Temporary Barging and Sorting Facilities
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Proposed temporary
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1999 & 1 7| 1 [ISHE 2 54 1999 = 6 J1EI
SR TORCRE 4 Fﬁﬁ% (%) FGR F*,EFFI pyb= | HEH R 2 S FHEHF I SE 4 P
Public Filling Estimated Available Public Percentage of F 13 Expected Period for Accepting
Programme Items Filling Capacity as at 1 January | Remaining Available | Expected Closure Date Public Fill
1999 (cubic metre) Capacity as at 1 June
1999
B e AR
Jordan Road 35 'JJ -- 2000 &+ 5 F|= 2001 = 8 *|
Reclamation 0.35M May 2000 to August 2001
Phase Il
FIT E AT A4
N T A 195 FJJ = 2001 = 1 *|Z 2003 = 3 *|
Pak Shek Kok 1.95M

January 2001 to March 2003
Reclamation Stage 11

Remaining Works

SR HTRET 137 Eat;m
TR 300 - 1999 & 12 F| % 2000 & 10 ]

Tsueng Kwan 0 3.0M December 1999 to October 2000
Area 137 Reclamation

Stage Il

6

The Public Works Sub-Committee has endorsed the proposed reclamation project on 26 May 1999 and the Finance Committee will discuss the funding application on 11
June 1999
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Locations of Proposed Long-term Barging and Sorting Facilities
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Annex G

it G
Planned Reclamation Projects and their Public Filling Capacity
SR A T A S B 4 A
FhElp 2 S5t a2 RS R (15 FHEHE I S A
T OAHCEIE] Estimated Available Public Filling FIEq
Planned Public Capacityl (cubic metre) Expected Period for
Filling Programme IR ﬁéi FHEN B Accepting Public?
Items Reclamation Volume | Surcharging Volume Fill
SRS P A 2000 # 1 5| =
Telegraph Bay 22 FJJ 2000 = 8 k|
Advanced Work 0.22M January 2000 to
August 2000
;{ﬁ’ﬁ[’j{ﬁﬂjﬂifu\iﬁﬁi@ 2000 F 11 F|=
A ST BEY T R 143 ﬂ 2001 # 9 ¥]
Tsueng Kwan O Town 1.43M November 2000 to
Centre Reclamation September 2001
Phase 111 Stage 11
jiﬁj?ﬁﬁi’ﬂjj Hd 2001 =+ 1 F|=
North Tsing Yi 50 ﬁ 2003 F 6 |
Reclamation 0.5M January 2001 to
June 2003
e A A 2001 # 1 F]=
Penny's Bay 890 FJJ 2005 &+ 6 |
Reclamation 8.9M January 2001 to
June 2005
F1M137 38 Bhifa 2001 # 7 | =
TAHEYT 260 FJJ 2005 &+ 7 K|
Tuen Mun Area 38 2.6M July 2001 to
Reclamation Stage |1 July 2005

Public fill is sometimes stockpiled as surcharging on newly reclaimed land to accelerate the settlement
process. After it has achieved the required settlement, the public fill will be removed and deposited in
other reclamation. Since the material will eventually be used in future reclamation projects, the
capacity was not considered as available capacity but use to smooth out fluctuation in the amount of
public fill produced.
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The expected period of accepting public fill include the time needed to stockpile public fill for
surcharging.
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