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Executive Summary

The monitoring of solid waste in 1998 was a continuation of previous work. The latest findings

were recorded under similar headings and formats of previous reports in the same series.

The solid waste quantities disposed of in 1998 were the actual quantities recorded at all the
waste facilities throughout the year. The characteristics of various types of waste in the
municipal solid waste stream, including domestic waste, commercial waste and industrial
waste, were determined through an annual waste survey at refuse transfer stations and
landfills using sampling techniques. The projected waste quantities were estimated from the

projection of past waste data and the predicted figures on population and employment size.

In the 1998 waste survey, a total of 140 samples, each with volume of one cubic metre, were
taken from three refuse transfer stations and two landfills for analysis. For each sample,
sorting was carried out on site for its composition and a small portion of which was taken out

randomly before sorting for moisture content determination.

In 1998, Hong Kong generated 46,510 tonnes of solid waste and reusable materials daily. The
net intake quantity of solid waste in 1998 at all waste facilities was 16,560 tonnes per day; an
increase by 5% from 1997. The major types of solid waste disposed of at waste facilities were
municipal solid waste (8,730 tonnes per day) and construction & demolition waste (7,030
tonnes per day). Landfilled municipal solid waste was made up of 6,820 tonnes of domestic
waste, 1,290 tonnes of commercial waste and 620 tonnes of industrial waste. As regards
waste recovery, 4,270 tonnes of recyclable materials in the municipal solid waste were
recovered daily for recycling and 25,680 tonnes of inert construction & demolition materials

were reused for land formation.

1.56 million tonnes (i.e. 33% of the total municipal solid waste generated in Hong Kong) were
recovered in 1998, of which 0.38 million tonnes were recycled locally and 1.18 million tonnes
were exported for recycling. The other municipal solid waste was disposed of at the three
strategic landfills, namely West New Territories Landfill (WENT), North East New Territories
Landfill (NENT) and South East New Territories Landfill (SENT); WENT had the daily intake of
4,090 tonnes, NENT 2,480 tonnes and SENT 2,160 tonnes.

Upon the opening of the additional refuse transfer station at North Lantau and four refuse
transfer facilities at Outlying Islands (Cheung Chau, Peng Chau, Mui Wo and Hei Ling Chau)
in 1998, all refuse transfer stations and facilities transferred daily 4,800 tonnes of municipal
solid waste in bulk containers to WENT and NENT by means of marine and land transport
respectively. This quantity represented 55% of the total municipal solid waste disposed of at

landfills.



For C&D waste disposed of at landfills, SENT had the highest daily intake of 5,400 tonnes,
WENT 910 tonnes and NENT 720 tonnes. The overall intake of construction & demolition
waste at all landfills was 42% of the total waste landfilled in 1998, as a result of continued
diversion of inert construction & demolition material to public filling areas and the provision of
new barging points and public filling areas. The total quantity of construction & demolition

material delivered to landfills and public filling areas in 1998 was 15% higher than that of 1997.

Paper and putrescibles were the major components constituting more than half of the landfilled
municipal solid waste, representing about 27% and 31% respectively. Paper waste was the
most popular item for recycling in 1998 and non-ferrous metals had the greatest financial value

for recovery despite their relatively small percentage by weight.

Domestic waste refers to household waste™, waste generated from institutional premises (e.g.
government offices and schools) and refuse collected from public cleansing services such as
litter collected by the two Provisional Municipal Councils, marine refuse and waste from
country parks. The generation rate of domestic waste in 1998 was about 1.02 kg per person
per day. The annual generation rates over the last six years since 1993 fluctuated over a small
range of 1.00 to 1.04 kg per person per day. However, the generation rate of commercial &
industrial waste increased by 10% to 1.21 kg per employee per day in 1998, compared to 1.10
kg per employee per day in 1997.

If the current growing trend in the quantity of municipal solid waste continues, per capita
generation rates of domestic waste and commercial & industrial waste would be 1.16 kg per
day and 1.61 kg per day respectively in year 2016. The predicted quantity of municipal solid
waste requiring final disposal in year 2016 would be 14,200 tonnes daily; making up of about

10,400 tonnes of domestic waste and 3,800 tonnes of commercial & industrial waste.

(1) In 1998, it was found from a household waste survey at public and private housing estates that the average
waste generation rate of a household member was 0.79 kg per person per day.



1 Introduction

1.1 Background
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Following the growth in population and economy in Hong Kong since the 1980s
when the monitoring of solid waste started, the total quantity of waste discarded
from households, commercial and industrial activities has generally increased
over the years. Figure 1 portrays the wasteloads requiring disposal at waste

facilities over the last decade by type.
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Figuie 1 : Quantity of the major types of solid waste disposed of at soldd waste facilities 1986 - 1908
[ Mote : Please tefer to section 2.1 for detailed interpeetation of wagle terminology )

In 1981, the Environmental Protection Agency, the predecessor of the
Environmental Protection Department (EPD), launched a waste monitoring
programme to gather information related to the design needs of the waste
management system. The objectives of this programme include establishing
geographical distribution of solid waste and their major constituents as well as
identifying socio-economic parameters that can be used for forecasting future
waste management needs and planning for appropriate waste facilities. Since

then, subsequent waste monitoring has been conducted annually.

The information collected from the monitoring work has been used in various
aspects of waste management planning which include in particular the
development of the Waste Disposal Plan (1989) and the Waste Reduction
Framework Plan (1998).
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The Waste Disposal Plan published in 1989 sets out the disposal strategy for
solid waste and includes the development of cost-effective new waste facilities
of high environmental standards. In 1998, these facilities include the Chemical
Waste Treatment Centre, three specially-built landfills and a network of six
refuse transfer stations and four outlying islands refuse transfer facilities under

the management of the EPD.

1.2 Importance of the Waste Monitoring Programme

121

Waste monitoring is important for keeping track of waste statistics and relevant
development. The existing database of waste information has been compiled since
1981. The latest waste disposal records and data collected each year from the
waste monitoring programme enable the EPD to fine-tune projection of waste and
take account of the best estimates for strategic waste management and planning

such as:-

(a) projecting quantities of waste and their geographical distribution;

(b) forecasting future utilization of waste disposal facilities;

(c) planning for new waste disposal facilities;

(d) planning for waste reduction measures;

(e) establishing waste management models for development of cost-effective
waste management plans;

() identifying new waste management initiatives; and

(g) monitoring of waste reduction.

1.3 Scope of this Report

13.1

1.3.2

1.3.3

This annual report for calendar year 1998 is the fifteenth in a series of reports on

the solid waste monitoring work carried out by the EPD.

Chapter 2 covers the classification and terminology of different types of solid waste
used in this report and describes the approaches in monitoring waste information in

1998 together with relevant sources of reference.

The latest findings of waste monitoring survey and records of waste handled at all

waste facilities are compiled under various tables and figures in Chapters 3 to 5
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1.3.5

1.3.6

and appendices in similar structure and headings as in recent reports.

Chapter 3 summarizes the records of waste intake at various waste facilities such

as landfills, refuse transfer stations and the Chemical Waste Treatment Centre.

Chapter 4 presents the updated information on recovery and recycling of municipal

solid waste and financial values of various recovered waste materials.

Chapter 5 provides per capita generation rates of domestic waste and commercial
& industrial waste in 1998 and their projections up to 2016. This chapter also
presents the projected quantities of municipal solid waste and construction &
demolition waste up to 2016, and briefly describes the waste reduction targets set

out in the Waste Reduction Framework Plan.



2 Classification of Solid Waste and Waste Monitoring Methodology

2.1 Waste Classification and Terminology
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21.2

In this report, solid waste is classified into five main types by making reference to the
sources of waste and the institutional arrangements for waste collection and
disposal. These five types of solid waste are municipal solid waste, construction &
demolition (C&D) waste, chemical waste, special waste and other solid waste. The
current classification system of solid waste is depicted in Figure 2. The detailed

interpretations of some commonly used terms are described below.

Municipal solid waste includes domestic waste, commercial waste and industrial

waste.

e Domestic waste refers to household waste, waste generated from daily
activities in institutional premises and refuse collected from public cleansing
services. Public cleansing waste includes dirt and litter collected by the two
Provisional Municipal Councils, marine refuse collected by the Marine
Department and waste from country parks collected by the Agriculture and

Fisheries Department.

e Commercial waste is waste arising from commercial activities taking place
in markets, shops, restaurants, hotels and offices etc. It is collected mainly
by private waste collectors. However, some commercial waste is mixed with
domestic waste and collected by the Provisional Municipal Councils. Some
not mixed is also collected by the Provisional Municipal Councils for

historical reasons.

¢ Industrial waste is waste arising from industrial activities and does not
include C&D waste and chemical waste. It is usually collected by private
waste collectors. However, some industries may deliver their industrial

waste directly to landfills for disposal.

It should be noted that there are bulky items like furniture and domestic appliances
which cannot be handled by conventional compactor type refuse collection vehicles.
These items are regarded as bulky waste and are usually collected separately. They

may come from residential premises, commercial and industrial activities.



Solid Waste
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Figure 2 : Currentclssification of solid waste



2.13 Construction & Demolition (C&D) waste includes waste arising from any land
excavation or formation, civil/building construction, site clearance, demolition
activities, roadworks and building renovation. It includes various types of building
debris, rubble, earth, concrete, timber and mixed site clearance materials. Type |
C&D waste, as stated in the landfill contracts, is defined as C&D waste containing
not more than 20% by volume (or 30% by weight) of inert materials. Inert materials
comprise dirt/soil/mud, concrete, reinforced concrete, asphalt, brick/sand, cement
plaster/mortar, aggregate, inert building debris, and rock/rubble. Type Il C&D waste,
which is not normally accepted by landfills, consists of more than 20% by volume (or

30% by weight) of inert material content.

214 Chemical waste is defined in the Waste Disposal (Chemical Waste) (General)
Regulation under the Waste Disposal Ordinance (Cap. 354). Chemical waste can be
any substance arising from any process or trade activity which contains chemical in
such form, quantity or concentration that can cause pollution to the environment or

become a risk to health.

2.15 Special waste includes abattoir waste, animal carcasses, asbestos, clinical waste,
condemned goods, livestock waste, sewage treatment and waterworks treatment
sludge, sewage works screenings and stabilized residues from Chemical Waste

Treatment Centre.

2.1.6 Other solid waste refers to solid waste types not covered by the above descriptions.
These include coal ash, dredged mud and excavated materials disposed of at

marine dumps.

2.2 Methodology

2.2.1 Solid waste data are mainly collected by two approaches : weighing exercise at all
waste facilities throughout the year and waste characterization using sampling
techniques. All solid waste facilities in Hong Kong are now managed by the
Environmental Protection Department (EPD) whereas public filling areas and
barging points accepting inert C&D material are managed by the Civil Engineering
Department (CED). Whilst the wasteload of each intake is recorded immediately at
each waste facility, waste composition is characterized through sampling exercises
in a separate survey. Other departments, such as the CED, Regional Services
Department (RSD), Urban Services Department (USD), Census and Statistics

Department and Planning Department, provide the EPD with relevant statistics



regularly.

2.2.2 The following data were collected from various sources throughout the year and

compiled into various tables, figures and appendices in this report :-

e waste intake records taken at weighbridges of landfills and refuse transfer
stations (RTS);

e results of survey on waste composition characterization conducted in
October/November 1998 at landfills and RTS;

e results of quarterly exercises of weighing waste from various districts
conducted by the RSD, USD and EPD;

e annual figures of total gross domestic product (GDP), population and
employment provided by the Census and Statistics Department;

o figures of population and employment in 2001, 2006 , 2011 and 2016
predicted by the Planning Department under Scenario B of the Territorial
Development Strategic Review; and

e guantities of special waste and other solid waste from relevant specialist

groups in the EPD and concerned government departments.



3. Waste Quantities and Characteristics

3.1 Waste Disposal Statistics

3.11

3.1.2

3.1.3

3.14

3.15

In 1998, a daily average of 16,560 tonnes of solid waste were disposed of at the
landfills. Compared with the 15,780 tpd disposed of at waste facilities in 1997, there

was an overall increase of about 5%.

The three specially-built landfills at the west, south east and north New Territories,
abbreviated as WENT, SENT and NENT, were supported by a network of six refuse
transfer stations at Kowloon Bay (KBTS), Island East (IETS), Sha Tin (STTS), West
Kowloon (WKTS), Island West (IWTS) and North Lantau (NLTS) and four outlying
islands refuse transfer facilities (OITF) at Cheung Chau, Peng Chau, Mui Wo and Hei

Ling Chau.

Table 1 summarizes by waste type the quantities of solid waste disposed of at the
above facilities and its percentage change from 1997. Domestic waste and
construction & demolition (C&D) waste were the major components summing up to
84% of all solid waste. Compared with 1997, the C&D waste had the highest increase
in terms of quantity by 552 tonnes per day (tpd) whilst the industrial waste had the
highest reduction by 77 tpd. There was a net overall increase in the quantity of solid
waste requiring disposal. The increased intake of C&D waste at landfills was a result

of the increase of total C&D material arising in 1998 by 15%.

The domestic waste intake at the waste facilities slightly increased by 1% to 6,822
tpd. Commercial waste intake increased by 5% to 1,286 tpd but industrial waste
intake decreased by 11% to 624 tpd. Hence, there is a net slight increase of
municipal solid waste (MSW) intake by 1% to 8,732 tpd. Special waste intake
increased by 28% to 794 tpd, mainly due to the increase of dewatered sludge
attributed to the gradual implementation of Hong Kong's Strategic Sewage Disposal

Scheme.

Table 1 also presents the breakdown of solid waste collected by the public and
private sectors. In general, C&D waste and commercial & industrial (C&I) waste were
collected by private waste collectors whereas domestic waste was collected by the
Regional Services Department (RSD) and Urban Services Department (USD).
However, publicly collected domestic waste included some C&I waste owing to (i)

mixing of C&I waste with domestic waste prior to delivery to refuse collection points in



some old urban areas, (ii) historical reason that the Provisional Municipal Councils
have been collecting C&l waste from some commercial establishments and
commercial districts, and (iii) the current practice that the Provisional Municipal
Councils collect some market waste, i.e. waste from the markets managed by
RSD/USD.

Quantity (tpd) Change from 1997
P Privand® Tetsl  |Quantity (pd) FPereentaze

Waste type

Domestic waste

- household mixed/ 5,587 1,044 A, 643
public ckansing
- bulky waste 157 22 179
Sub-lotal) 5, 75460 1,068 0,832 + 67 + 1%

Commercial waste

- comHercinl mived - 1,154 1,154
- bulky waste - 63 68
- markets - &0 &l
- others - 4 4
Sub-total 1,286 1,286 + 66 + 3%
Indusirialwaste
« manufacturing mixed - 265 265
- bulky waste - il 11
- others - 348 348
Hub-fotal 624 624 - 17 -11%
Municip 2l solid waste
received at disposal facilites 5,754 2,978 8,732 + 56 + 1%
(a+ b+ c)

Construction & demolkition

waste (land filled ) ] 7,083 7,083 + 582 + 90
falwaste
iﬁﬁﬂﬁ 453 241 794 + 17 + 28%

Allwagte received at waste

facilities (d+ e+ f) 6,2100 10,2500 16, 56060 + THE + 5%

Hcdes:

(1) Waste collected by FEED and UID, RSTVITSD contractoss and other goverwment velicles,
(3 Waste eollected by privabe waste collecturs,

(3 Publicly collected domes tiz waste inchided some commencisl sud indwstrial waibe

(4 Figures ave rounded off fo the nearest 101854,

Tahle 1 : Quantitics of solid waste diposed of at refuse transfer stations and landfills in 1998



3.1.6 The average daily waste intake at each facility by waste type in 1998 is given in

Appendix 1.

3.1.7 The past disposal records of solid waste from 1986 to 1998 at all waste facilities are
compiled by waste type in Table 2 and by facility in Appendix 2. Only domestic waste
showed a continued increasing disposal trend over the last decade. Its quantity was
primarily dependent on population which also increased steadily during that period.
For the other waste types, their quantities were affected by the territory's economic
and construction activities. The substantial reduction of C&D waste intake at landfills
after 1995 was a result of (i) joint effort amongst government departments in
providing new barging points and public filling outlets for inert C&D material and

promoting their re-utilization, and (ii) support from the construction trade.

Quantity of waste by type (tpd)
Year Mumiicipal solid waste CaD Spesial TOTAL
(lardfilled) (laruifilled)
Domestic | Coromercial | Industrial | Sub-total
() B L&) (dp= (e} &) (g= (D (el )
{alrt (biye ey
1985 4,420 370 1,080 5,870 2,850 240 & 060
1987 4,630 430 1.240 & 300 4,220 250 10,770
1988 4,580 420 1,410 6,410 6,520 260 13,130
1989 4,570 4350 1270 6,530 5,520 510 12,480
1950 5,460 350 1,270 7,100 8450 360 15,920
1991 5560 400 1.430 7,300 16, 380 340 24,110
1992 5,760 460 1,710 7,930 11,960 320 20,210
1993 6,000 570 1, %80 5,450 11,520 250 20,220
1994 6, 070 F00 1,660 430 15,480 390 24,300
1995 6,210 520 1, 060 7,790 14, 120 350 22, 260
1996 6, 2610 1,090 300 140 7520 490 16, 150
1997 6, 760 1,220 700 £ 680 6,480 620 15,730
1908 6,520 1,290 620 5,730 7.030 790 16, 550

Remal: Figires sre roxded off to the reared 10 tpd snd may not addqge o total due to soonding-off

Tahle 2 : Swmmary of the major types of solid waste disposed of at waste facilities 1985 - 1008



3.1.8 There was seasonal fluctuation of municipal solid waste in 1998, with a maximum of
4% surge in the summer months from the annual average. The surge might be
explained by the increased production of domestic waste during the summer time, for

instance, soft drink containers and fruit waste.

3.1.9 The quantities and disposal methods of special waste and other solid waste are
summarized in Table 3. About 109 tpd of grease trap waste were accepted for
treatment at the Interim Grease Trap Waste Treatment Facility located at WENT prior
to co-disposal. This waste is not included in Table 3 as it is regarded as special

aqueous waste due to its high water content.

Waste type Disposal methed Quaniity disposed of
(tpd)
Abattoir wagte Landfilling 235
Anitnoal carcasses Landfilling 24
Crematories, Fenmedy 4

Town By-Product Plant

Azhestos waste Cocigposa at landills L
Chemical waste other than ashesios waste CWTC 205
Co-disposd at landills b
Clinical wraste Co-disposal at landills 3
Condemaed goods Landfilling ]
CYWTC stabilized residie Landfilling 45
Dreseatered waterworks and seveage shudze Landfilling 356
Dredged mud and e cavated materials W Iiarine damping 10,979
Furnace bothom ash Concrte maraifactaring, 213

stored it lagoon

Liwvsstock waste Composting and other Sga
et ontn erdally acceptable
means #1
Fulverized fuel ash Conergte manafactaring, 1,842
stored in lagoon
Sewage works soreenings Landfilling Cil
Hovtes :
(1) HAsranung the deveity of the dredged nued ad excavated nutenals tobe ore tome per cabic meke.
()] E:cunnples of ervivoowventally sccepiable meary inchide corsite comporting, mrchie tesbrent, dry neack-out, e,

Table 3 : Quantities of different kinds of specital and o ther solid wastes disp osed of in 1998



3.2 Geographical Distribution of Major Solid Waste

3.21

3.2.2

The quantity of each type of solid waste disposed of at waste facilities is attributed
to 18 waste arising districts identical to that of the District Board districts. In order to
facilitate waste data capturing and recording, these 18 waste arising districts are
sub-divided into 54 waste arising areas. The list of waste arising districts and waste
arising areas is provided in Appendix 3. The geographical distribution of the major
types of solid waste disposed of at waste facilities in 1998 by waste arising districts
is shown in Table 4. The geographical breakdown should be regarded as indicative
reference only as the information was provided by drivers who generally stated the
last pick up location at the weighbridges of waste facilities although each waste

collection vehicle might have collected waste from a number of locations.

Figure 3 depicts the bulk containerized transfer routings of solid waste by road and
sea from refuse transfer stations and facilities to landfills. Figure 3 also portrays in
bar-charts the quantities of domestic waste and C&l waste collected and disposed
of at waste facilities within four geographical regions, namely Islands & West NT,
North East NT, Kowloon & HK Island and South East NT. Kowloon & Hong Kong
Island had the highest collected quantity of MSW in the territory in 1998. Since
there was no final disposal outlet in this region, the domestic waste collected was
delivered to the refuse transfer stations for containerized bulk transfer to landfills in
other regions for final disposal. Waste collected from a particular geographical
region may not end up in a final waste disposal outlet in its vicinity. The flexibility of
the waste transfer system is that its destiny can be changed to where the new
disposal facility will be, without disrupting the waste collection services in any

region.

3.3 Utilization of Waste Facilities

331

Appendix 1 summarizes the waste intake by type at each waste facility in 1998. All
refuse transfer stations and facilities accepted publicly collected MSW. Starting from
mid-1998, IETS, WKTS, NLTS and OITF also accepted privately collected MSW.
Among the three strategic landfills, SENT received the majority of C&D waste and
privately collected MSW in 1998. It also received the greatest amount of waste in
1998. At both WENT and NENT, more than 75% of solid waste intake was MSW.
WENT and NENT each accepted about 60% and 40% of RTS processed MSW

respectively for final disposal.



Quantity™ (tpd)

Wacte Domestic waste C&l Mumicipal C&D All zplid
Arising Disivict waste solid waste wagie wastel®
Publiclr  Prwvately {Landilkd)
colleeted™ collected
i) i) 3] ICYRE e} )= {dr (e)
Central & Western £ T 23 302 Bla 1117
Wanchai 252 &6 20 392 265 G863
Eastern 436 112 118 AAT 261 028
Southert 6% 17 35 320 72 302
Hong Kong Island Sub-total| 1,205 266 226 1,887 1,213 3,100
TanTsm Mong 496 103 127 T6 720 I,444
mham Shot Fo 330 a7 120 17 312 529
K oaloon City 306 a5 115 506 366 B72
Wong Tal Sin 322 17 33 372 250 622
Ewun Tang 454 73 213 T45 984 1,729
Kowloon Sub-total| 1,908 350 608 2 866 2 632 5,498
Ewa Tang 324 34 103 441 300 Tél
T suety VWlan 21 101 164 486 338 214
Tuen Miun 412 40 145 597 448 1,045
YuenLong 375 22 158 555 334 2E0
Horth 20 122 26 437 508 045
Tai Po 250 50 B3 381 150 540
Sha Tin 414 a0 156 &30 311 041
Hal Kung 185 14 0% 262 4] g
MT-Mainknd Sub-total]l 2,410 452 035 3,809 3,054 6,863
Cheung Chai*! 41 - - - - -
Ilud Walt? 25 - - - - -
Feng Chay®! 11 - - - - -
Driseovery Baytt 15 - - - - -
Larmirna I sandt 25 - - - - -
Hei Ling Chaut 4 - ; ; ] ]
Horth Lantat g - - - - -
NT - Duflying [slands Sub -total 132 - 38 5 170 134 & M
Texvitorial Total| 5,754 1,068 1,910 8,732 7,033 15,765

Wobes :

8] The geographicsl distrbuhon of s0lid waske arisings is based onweighbridge records and sheald be reparded e
indicative reference oaly.

[¥3] Puh licly collected domestic wasts inchided pablic eleansing waste as well as sore commercial and indestrial wasta.

3 Spnd-ﬂ wraste 1 not mchaded 11 thas table.

) These islards fareas arve aggregated to form the wasle arbsing distict "Cutlving Lslands".

(57 Data axe collected fican OITF and HLTS.

16y Brealdown indo isdividual 1slands fareas s not aveslable.
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3.3.2

Figure 4 presents the provision of waste facilities in 1998, the average daily waste
intake at each waste facility in 1998 and its percentage change over the previous
year 1997. Upon the commissioning of the four OITF and the NLTS in 1998, an
increase by 30% of waste intake at WENT was recorded. The change was mainly
due to bulk transfer of containerized MSW by sea to WENT from the new waste

facilities.
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Figure3 : Cuantities of municpal solid waste collected and disposed of at waste facilities in 1998 by
geographical region
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3.4 Disposal of Construction & Demolition Waste

34.1

3.4.2

3.4.3

Public filling areas are proper disposal outlets for inert C&D material (commonly
known as public fill) which can be reused beneficially for land formation. Public
filling areas and public filling barging points are managed by the Civil Engineering
Department (CED).

The quantities of inert C&D material delivered to public filling areas and C&D waste
disposed of at landfills in 1997 and 1998 are shown in Figure 5. The total C&D
material arisings, i.e. inert C&D material delivered to public filling areas and C&D
waste disposed of at landfills, increased by 15% from 28,430 tpd in 1997 to 32,710
tpd in 1998. The quantity of inert C&D material delivered to public filling areas
increased by 17% from 21,950 tpd in 1997 to 25,680 tpd in 1998. During the same
period, the quantity of C&D waste disposed of at landfills increased by 8.5% from
6,480 tpd to 7,030 tpd. The C&D waste disposed of at landfills in 1998 represents
21% of total C&D material arisings as a result of continued diversion of inert

material to public filling areas.

Figure 6 presents the proportion of C&D waste out of the total waste intake at
landfills in 1997 and 1998. Percentage of C&D waste intake at landfills was 42% in
1998, remaining the same as that in 1997. As C&D waste taken to the landfills still
consists of certain amount of inert material, some void space at landfills will be

saved if more inert material can be sorted for beneficial reuse at public filling areas.

3.5 Waste Characteristics

3.5.1

3.5.2

The characteristics of MSW were identified through annual waste survey
conducted at refuse transfer stations and landfills. The determined compositions of
domestic waste, C&I waste and MSW in the years 1986 to 1998 are summarized in
Appendices 4, 5 and 6 respectively. The proportions of major waste components

have remained fairly constant.

In the annual waste survey for 1998, about 70 samples of domestic waste were
taken from STTS, IWTS and WKTS and another 70 samples of C&l waste were
taken from WENT and SENT for composition and moisture content analyses during
the survey period between mid-October and late-November. The samples, each

with volume of one cubic metre, were sorted manually on site. A small portion of



about one kilogram was taken out randomly from each sample before sorting and

sent to laboratory for moisture content determination.
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Figure 5 : Quantities ofinert C&D material delivered to public filling areas and C&D
waste disposed of at landfills in 1997 and 1995
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3.5.3

3.54

3.55

3.5.6

3.5.7

3.5.8

The average moisture contents for domestic waste and C&l waste were estimated
to be 31% and 28% respectively based on the representative number of samples
taken during the survey in 1998. The estimated bulk densities of domestic waste

and C&I waste were 188 and 125 kilograms per cubic metre respectively.

The three major components of domestic waste were again putrescibles (35.1%),
paper (26.2%) and plastics (18.5%). Other minor components included metals
(3.6%), glass (3.1%), textiles (3.1%), bulky waste (2.6%) and wood/rattan (0.8%).

Likewise, the major components of C&l waste were paper (30.3%), putrescibles
(16.0%), wood/rattan (14.1%) and plastics (14.0%). Other minor components
included bulky waste (4.1%), glass (3.3%), textiles (3.0%) and metals (2.7%). In
line with the diminishing textile and garment manufacturing industry in Hong Kong,
the quantity as well as the relative proportion of textile waste has dropped in recent

years.

The composition of MSW in 1998, i.e. a summation of its components in domestic
waste and C&l waste, is summarized in Table 5. The major components of MSW
were putrescibles (30.9%), paper (27.1%) and plastics (17.5%). Other components
included wood/rattan (3.7%), metals (3.4%), textiles (3.1%), glass (3.1%) and bulky
waste (3.0%).

In addition to identifying the quantities of the above waste components, the
guantities of sub-components of recyclable materials were also estimated through
sample weighing during survey. Recyclable content determination is useful for the
investigation of further opportunities to increase the level of recycling. Breakdown
of the major recyclable materials in domestic waste and C&l waste disposed of at
waste facilities in 1998 is compiled in Table 6. It should be noted that the actual
amount of waste which could be recovered for recycling depends mainly on the
extent of contamination, practicality in separating recyclable materials and financial

incentive.

In 1998, the major recyclable materials in either domestic waste or C&I waste were
still paper and plastics, constituting together more than 40% by weight of the MSW
disposed of at waste facilities. In domestic waste, newsprint and colour bags were
the main recyclable sub-components of paper and plastics respectively. This
standout phenomenon was not obvious in C&l waste where recyclable

sub-components were more evenly spread. For instance, newsprint, cardboard



and writing paper constituted 8.6%, 6.5% and 5.3% by weight of C&l waste
respectively in 1998.

Quantity (tpd) and percentage hy weizht
Comp onent Domestic Commercial & HMunicipal Solid
Waste Industrial Waste YWaste
(a) ] (e)= (+ (W

Bully waste 179 KL 258
[2.8%) (4.1%%) (3.004)

Ghss 212 64 276
(3.1%]) (5.38%) (3185

Metaks 244 52 296
(3.6 (2.7 {3,484

Paper 1,700 578 2,368
(28,295 (3003560 (27.1%)

FPlastics 1,263 267 1,530
(18.5%3) (14.00%) (17.5%)

Putrescibles 2,304 a0s 2,609
(35.1%%) (15.0%5) (30.9%)

Textiles 211 &7 268
[3.1%) (3.0 (3.1%4)

Wood/rattan 54 270 324
[0.8%) [h4.1%6) (3.74)

Others 475 238 713
(7.005) (12,55 (5.224)

Total 6,822 1,910 8,732
[100%5) 1004y {10057

Eermurk: Figures vay not add up to 10t dae to ronrnd ing-ofF.

Tahle 5 : Estimated composidon of municip al solid waste in 1908



Dromestic Waste C&L Waste
Coanp oment Quantity (kpdy % by weight Quandity (ipdy % by weight
C:lags hottles
- Brown 44 [0.6% Fl (0. 4%
- Clear 120 {185 2 (1.4%)
= Green 47 (0. 7% 13 (0,757
(Glass botiles) Sub-total 21 {3.1% 46 (2.50%
Tvletals
- Ferrous metals 132 (2.7%) 41 (2.1%)
- Mlon-ferrous metals a2 (0.9%) i (6%
(Metals) Sub.toral 244 (2604 52 (2.7
Paper
- Cardboard 240 (3. 5%) 123 (5. 5%
- Hewspeint apG (14.5%) 165 (3.6%)
- Wriing 134 2.0%) 101 £5.39%)
. Others ¥ 420 (6. 2%) 120 (9.9%)
(Paper) Sub.toial 1,700 (265.2%% 578 (30. 3%
Plastics
- Clear bage in4 1. 5%) s (2. 7%)
- Colour bags Qwbite, red, pellow, et 131 (RL.0%) 10 (4. 1%
- BEFE foodfdrink containets 82 (1. 2% i (0.8%)
- Qther Folyfouns 18 (0.3%:) 3 (0.3%)
- PET botdes 62 (0.9%%) Q (0. 5%:)
- Dther beverage botties TE 1. 1%s) io (0. 5%
- Trim-off & serape 0 (0. 0% 43 (2.3%0
- Others 18 (2.5%) 33 (385
(Plastics) Sub -taial 1,263 (18.504 267 (14, 0%
Total 3,508 {51 494 943 (49.5%%
Mot 1

{1y Other paper sub-comwponswt ave diink pack Ctebrapak), bssae papet, ede,

2y Qriher plastics sub-coamponent ane hoasahold wbensils, packaging mabenals, 1oy, e,

Table 6 : Major recyelable matesiale in domestic waste and commercial & indusirialwagte digpoged
of atwaste facilities in 1998




4. Waste Recovery and Recycling

4.1 Recovery and Recycling of Municipal Solid Waste

41.1

41.2

In 1998, about 1.56 million tonnes of municipal solid waste (MSW) generated in Hong
Kong were recovered for recycling. This represents about 33% of the total MSW
arisings, amongst which 0.38 million tonnes (24%) were recycled locally and 1.18
million tonnes (76%) were exported for recycling overseas (see Figure 7). The
composition of recovered MSW for recycling locally and overseas is tabulated in
Appendix 7 and the relative proportion of major recyclable materials recovered is
presented in Figure 8. The major recyclable materials were paper (44%), ferrous metals
(33%), plastics (14%) and non-ferrous metals (7%). The remaining 2% included glass

bottles, wood, rubber tyres and textiles.

Paper was the most popular item for recycling in 1998. Its actual volume handled in
1998 was substantially larger than that of metals which have much higher density than
paper but lower recovered amount by weight. The recycling of plastics was
considerable in view of their low density. Plastics recovered in Hong Kong mainly
consisted of relatively clean scraps and rejects from manufacturing sources and there
was very little reprocessing of post-consumer plastic packaging waste such as
polyethylene terephthalate (PET) bottles and plastic bags. The reasons and practical

constraints might be as follows:-

e Recycling of paper was relatively more popular, convenient and well publicized.
Recycling bins or boxes for paper waste were available in many housing
estates, railway stations and offices. In contrast, similar facilities for plastics
were less common.

e There was extensive paper recycling due to the presence of relatively greater
market demand for recycled paper.

e Most plastics found in waste was packaging materials (like plastic bags and
beverage bottles) which were usually contaminated. In addition, the cost of
transporting plastics per unit weight was high and hence profit margin of

recycling plastics was usually low.
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Fizure 7 : Recovery of municipalsolid waste in 1998
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4.1.3

41.4

Opportunities of making profit through recycling depend on the prices of competing raw
materials, the market demand for recycled products, and to a lesser extent the
prevailing prices for the disposal alternative. The government will therefore gradually
implement appropriate initiatives under the Waste Reduction Framework Plan to
promote recycling and to render assistance to the recycling industries. As recycling
activities in Hong Kong are dominantly market driven, the extent of recycling may be
reflected by the market values of different types of recyclable material. Table 7 provides
in details the quantities and values of various exported recyclable materials and their

values per unit weight in 1998.

The relative exported values of the four major recyclable materials, i.e. paper, ferrous
metals, plastics and non-ferrous metals, are shown in Figure 9. The export value of

non-ferrous metals, including aluminium and copper & alloys, was the greatest in 1998.

Non-ferrous Ferrous metals
metals 41% 240
Plastics
Others  Paper 21%
2% 12%

Total value = HK$ 1.9 billion

Figure 9 : Values of exported recyclable materials in 1998



4.2 Recovery and Recycling of Construction & Demolition Waste

421

422

In 1998, totally about 11.9 million tonnes of construction & demolition (C&D)
material was delivered to landfills and public filling areas, of which, about 79% was
inert C&D material reused as fill material for reclamation and earth filling projects
whilst the rest was C&D waste disposed of at landfills (see Figure 5). C&D waste,
usually containing a mixture of inert and non-inert substances, arises from site
clearance, excavation, construction, refurbishment, renovation, demolition and
roadworks. The non-inert portion of C&D waste disposed of at landfills, comprising
bamboo, plastics, timber, vegetation and other organic materials, was often mixed
with inert substances, e.g. concrete, asphalt, brick/sand, rock/rubble etc. As shown
in Figure 6, an average of 7,030 tonnes of C&D waste were disposed of at landfills
everyday in 1998, representing about 42% of total waste intake at landfills. If
separation of inert materials at source is more effective, more void space of

landfills can be saved.

The government is implementing a C&D waste management strategy which is
essentially to avoid, minimize, recycle and dispose of waste (in order of
desirability). The target is to reduce the generation of C&D waste and hence its

intake at landfills, and to reuse and recycle as much C&D material as possible.



. Cruamiity'™® Vahe'™ Valueper
Catezoxy of vecyclah k materials Conres) 6 tho D Unit veiel
(51 tnnne)
a. Fexrrous metals & steel
- alloy steel serap 39,699 100,542 2,533
- pig or castiron 34,418 28,526 2R
- tinplate 58,249 - iy
- other seraps 372,490 342211 a1e
Sub-total 504,856 471,279 1,085
b. Glass
Sub-iotal 17 30 1,765
c. Non-ferrous metals
- aluwindvn 20,612 112,037 3,436
- copper & alloys 6o, 594 490,633 7,308
lesd 221 4,529 20,493
- 1T 3gne S 1] i} .
- metal ash & resicuss in i, 945 20,985
- rickel 1] 2374 16,410
- precious metal 53 165,477 3,121,245
- Hin 49 il 14,510
. zine 308 1,277 4,146
- giher bage metdds o ] -
Sub-total 88,334 784,280 8,879
d. Phslics
- polyethylens 24 604 54,693 2,215
- polystyrene & copolymers 38,634 155,749 2658
- polyrrin] chioride 16,804 37,498 2,219
- others 21,759 158,694 1,941
Sub-total 181 9281 406,632 2,234
e. Textile fih1e
- cottot 2,682 18, 357 2,137
- tnat-tnade fibres 473 1,982 4,190
- gk 1] 7 70,000
- woolfether ansm ol hair (hot pudled) 115 1,732 15,496
- woolfother anim &l har (paled) 0 1] .
- old clothing & other old textile articles, rags efe, 2.008 10, 163 3066
Sub-total 11,276 32,491 2,881
f. Wood &paper
- paper 392,157 235,635 a0l
- wood Cinglade sawdug) Q87 1,645 1,667
Suhb-total 303,144 237,281 6
Total 1,179,608 1,932,002 1,638

Hotes ;

(1) Fizams provided bor the Cemus & Statistios Departrwent and roorded off to the rearest 1.
(2] Belichle dabs mot availible,
(3)  This category mchudes callet, scrap of glass and glass m the mass.

Tahle 7 : Quantities and values of exported recyelable materialshy type m 1998




5. Waste Generation Rates and Forecasts

5.1 Generation Rates of Municipal Solid Waste

511

51.2

513

514

Waste generation per capita, expressed in kilograms per head per day, is the basis
for comparison of the historical trend of municipal solid waste (MSW) disposal. Per
capita generation rates of domestic waste and commercial & industrial (C&I) waste
that have been considered separately since previous monitoring work on waste
disposal revealed close relationships between population and domestic waste
guantity, and between economic activities and C&l waste quantity. Economic
activities were indirectly measured in terms of employee size of all sectors grouped
under Divisions 3, 6 and 8 of the Hong Kong Standard Industrial Classification.
These commercial and industrial sectors include manufacturing, wholesale, retail,
import and export trades, restaurants, hotels, finance, insurance, real estate and

business services.

In working out the waste generation rates in 1998 by district, the population and
employment data and their geographical distribution into 18 waste arising districts
adopted in the calculation are based on Census & Statistics Department's
consolidated information. Per capita generation rates of domestic waste and C&l

waste of various districts in 1997 and 1998 are shown in Table 8.

A point of interest is the small fluctuation of the territorial average per capita
generation rates of domestic waste in the 1990s. Whilst there was a trend of growth
in general from 1986 to 1992, the generation rate of 1.02 kg per person per day in
1998 was similar to that in the previous six years from 1992 to 1997 (in the range of
1.00 to 1.04 kg per person per day). The relatively steady generation rate in the
recent years might be attributed to factors such as changes in economy, lifestyle
and throw-away habits being adopted by the community as a result of increasing

environmental consciousness.

From the generation rates of domestic waste in 1998, the following major

observations are noted :

e The territorial average per capita generation rate (1.02 kg per person per
day) dropped slightly by 2% as compared with 1997.

e The largest deviations from the territorial average are observed in outlying
islands (1.58 kg per person per day) and commercial districts, such as Yau

Tsim Mong (1.99 kg per person per day), Wanchai (1.72 kg per person per



515

day) and Central & Western (1.47 kg per person per day). Owing to the
existing practice of disposing unsegregated waste, particularly in the
above districts, C&l waste has been mixed to various degrees with
domestic waste prior to collection by the Regional Services Department
and Urban Services Department. The amount of C&l waste added to
domestic waste was most significant in the commercial districts (Yau Tsim
Mong, Wanchai, Central & Western) having a large employee size of more
than 604,000 which was about 38% of total employment figure of the
selected sectors.

e Waste arising districts having more than 10% variation of per capita
generation rate as compared to the 1997 figures include the Kwai Tsing
(+14%), Sai Kung (-12%) and Yuen Long (-11%).

It has been noted that the sources of commercial waste and industrial waste are
always very close and the wastes are often mixed together, e.g. fast food
restaurants, offices and factories may locate at the same building. For the purpose
of waste projection, it is considered more practical to combine these wastes into a
single waste type, i.e. C&l waste. From the generation rates of C&l waste in 1998,

the following major observations are noted :

e The territorial average generation rate of 1.21 kg per employee per day in
1998 is 10% higher than that in 1997. This might be due to the substantial
decrease in the employee size of the selected sectors by 9.5% whereas
only 5.1% reduction in the total gross domestic product (GDP) of Hong
Kong as compared with 1997.

e The districts with greatest deviations of per capita generation rate from the
territorial average are found in the New Territories such as Yuen Long
(4.18 kg per employee per day), Sai Kung (4.17 kg per employee per day)
and North NT (3.79 kg per employee per day) where the subtotal employee
size of these districts (75,000) constituted only 5% of the total for the
selected sectors.

e Per capita generation rate of the New Territories Mainland (2.22 kg per
employee per day) was higher than the territorial average (1.21 kg per
employee per day). As regards the urban areas, the average per capita
generation rate (0.82 kg per employee per day) was smaller than the
territorial average.

e The lowest per capita generation rates are found in Central & Western

(0.41 kg per employee per day), Wanchai (0.51 kg per employee per day)



and Yau Tsim Mong (0.58 kg per employee per day). As discussed in
Section 5.1.4, the mixing of a considerable amount of C&l waste with
domestic waste in these districts had caused an apparent reduced quantity

of C&I waste for collection by private waste collectors.

e For the outlying islands, virtually all C&l waste was delivered to refuse

collection points and then mixed with domestic waste before collection by
the Regional Services Department; hence per capita generation rate of

C&l waste for the outlying islands could not be determined.

e The average per capita generation rates of both the Hong Kong Island and

Kowloon in 1998 increased by 12% from that of 1997 but the average of
the New Territories Mainland increased slightly by only 2% from 1997.

5.2 Correlation of Quantity of Municipal Solid Waste with Gross Domestic Product

521

5.2.2

It has been established in previous reports that the quantity of MSW disposed of
correlates well with the economic activities as measured by the total gross domestic
product (GDP). Figure 10 shows three best-plotted straight lines of total GDP
against quantity of MSW and its individual constituents disposed of at waste
facilities from 1979 to 1998.

Domestic waste has an almost straight-line relationship with the total GDP in Hong
Kong whereas C&l waste has a weaker linear correlation. Due to the large
contribution of domestic waste to MSW, the linear relationship of MSW to total GDP

is strong.



y Domestac waste C&Iwaste
District (ke/persornday) (kafemployeeday)

1997 1958 Faviation 1997 1958 Variation
Certral & Westem 1.42 1.47 +3 5% 0.25 0,41 +HIT 1w
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wun Tong 026 088 +2 A 136 1.39 3
Eowloon Average 1.08 1.07 X1 0.00 Ll w1227
wal Teing 068 073 +13.459 073 087 2%

T suen Wan 1.11 1.12 +0.9% 1.81 1.93 A
Tuen Mun 0.25 0,04 % 3.63 3.60 L858
TuenLong 1.14 1.02 1055 4.29 4.18 2AF
M cathy 1.32 1.31 SR 3,43 3.79 S02E
Tai Pa 1.10 1.02 F3% 1.75 1.92 9.7
Sha Tin 0.0 0.75 L3 2.05 2.24 93T
Sai Kung 0.91 0.&0 12 % .63 417 5P
MT- Mainland Aversge 0.5 0.23 F 1% 217 . 2.3%

NT- Outlying Ishands Average 1.22 1.58 T - & - - &
Ushan Aveas (HE £ Eln) Average 1.10 1.09 A9 0.72 0.82 +13.37%
Texrritorial Averaze 1.4 1.02 L9R 1.10 1.21 +10.0 %%

Habea
(1) Om Caflyime Tnlavds, &0 weaite i wnally nawed with domesbe wasle.

Tzhle 8: Per capita generation rates of d omestic waste and commercial & mdvstrial waste in 1997 and 1998



Quantity of waste
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1279 2,190 1,240 4030 282
1280 3080 1,270 4,350 310
1981 3,220 1,230 3020 339
1982 3,570 1,730 5,300 148
1983 3,650 1,580 5,230 368
1984 3,770 1,220 4900 405
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1006 6,260 1,220 2,140 704
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Figure 10 : Correlationof municipal s0lid wasie with total GDP 1979 - 1998




5.3 Municipal Solid Waste Projection

531

5.3.2

5.3.3

534

535

The existing methodology of projecting the quantity of MSW requiring disposal,
which is made up of domestic waste and C&l waste, is based on two sets of
parameters, viz. projected waste generation rates and predicted figures on
population and employment size. Both parameters are regularly updated and easily
accessible; the former by the EPD and the latter by the Planning Department. More
importantly, they provide a reliable and simple method in projecting future solid
waste requiring disposal. Quantities of solid waste requiring disposal can be
worked out easily by multiplying the projected waste generation rate per capita with

predicted population or number of employees.

Statistical trend analysis was applied to determine the underlying pattern of growth
for municipal solid waste requiring disposal in the future years. The historical
territorial average per capita generation rates of both domestic waste and C&l
waste from 1986 to 1998 are provided in Figure 11. It is noted that the average
annual growth of the per capita generation rates of domestic waste and C&I waste
are about 0.007 and 0.021 kg per person per day respectively. The linear
regression expressions for the projection of future generation rates of domestic

waste and C&I waste are as follows: -

e per capita generation rate of domestic waste : y; = 0.006934t - 12.820026
e per capita generation rate of C&l waste : y; = 0.021464t - 41.6624
here y, = per capita waste generation rate at year t (kg per person per day)

t = year in four figures (e.g. 2000)

Based on the above projection method, the per capita generation rates of domestic
waste and C&l waste would be increased to 1.16 and 1.61 kg per person per day

respectively in 2016.

The quantity of domestic waste requiring disposal is then worked out by multiplying
its projected generation rate by the predicted population. Similarly, the quantity of
C&l waste is worked out by multiplying its projected generation rate by the
predicted employment size. A graphical presentation of the projected waste

quantities by waste type up to 2016 is depicted in Figure 11.

The quantities of domestic waste and C&l waste requiring disposal for each of the

18 waste arising districts in the years 2001, 2006, 2011 and 2016 are presented in



5.3.6

5.3.7

Table 9. The quantities of the wastes for each waste arising district are derived by
multiplying the projected waste generation rate for each type of waste in the district
by the respective population/employment size obtained from the Planning

Department.

It should be noted that besides population and employment size, the projected
generation rates and quantities of MSW would also be affected by a number of

factors such as: -

e the implementation of the waste reduction measures in the Waste
Reduction Framework Plan, such as Landfill Charging Scheme which
would be an incentive for the public to reduce waste generation;

e extent of recycling activities;

e changes in environmental awareness, lifestyle, consumers behaviour,
economic activities, manufacturing and product packaging technology;

e progress on the development of new towns and redevelopment of urban
areas; and

e changes in the predicted figures of future population and employment size.

A comparison of the MSW projections in the previous "Monitoring of Solid Waste in
Hong Kong" reports with the actual MSW quantities in the recent years indicated
that the average deviation of projections for 5 years from the actual quantities was
within 5%. The accuracy dropped with the length of projection period. The
projections for short periods were hence more reliable than those for longer

periods.

5.4 Forecast of Construction & Demolition Waste

54.1

Since 1998, the forecast of construction & demolition (C&D) material has been
carried out by the Civil Engineering Department (CED) which oversees the
management of public fill (i.e. inert C&D materials) through its Fill Management
Committee. The public fill planning model, one of the key elements of the public
filing strategy set out by the Committee, has been developed by CED. The
planning model, amongst other things, forecasts the quantity of C&D material
arisings. Based on the information generated from the planning model, the forecast
quantities of C&D material arising in 2001, 2006, 2011 and 2016 are provided in
Figure 12. The forecast quantities of C&D waste to be disposed of at landfills are

based on the current situation that about 80% of the total C&D material arising



being diverted to public filling areas. The actual quantities of public fill and C&D
waste disposed of at public filling areas and landfills respectively since 1986 are

also tabulated in Figure 12.
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Figime 11 : Per capita geveration rates and quandities of momdcipal solid waste disposed of at.
wasie facilities 1986 - 2016



Year
District
Central & Western
Wanchai
Eastern
Southern
Hong Kong Island
Yau Tsim Mong
Sham Shui Po
Kowloon City
Wong Tai Sin
Kwun Tong
Kowloon
Kwai Tsing
Tsuen Wan
Tuen Mun
Yuen Long
North
Tai Po
Sha Tin
Sai Kung
NT - Mainland
NT - Outlying Islands
Territorial Total

2001

350
260
440
270
1,320
540
370
340
360
490
2,100
360
220
450
480
250
260
440
250
2,710
190
6,320

2006

360
260
440
280
1,340
600
440
400
410
530
2,380
430
220
510
660
260
260
470
360
3,170
300
7,190

Domestic waste (tpd)

2011

470
270
440
300
1,480
620
460
460
420
560
2,520
420
260
550
710
320
270
480
430
3,440
580
8,020

2016

580
280
450
320
1,630
630
480
570
420
580
2,680
420
280
570
980
400
270
480
470
3,870
680
8,860

2001

70
70
110
20
270
110
80
100
20
80
390
40
100
40
30
130
60
60
20
480

1,140

2006

70
70
110
20
270
130
90
110
20
90
440
40
100
50
40
140
60
70
30
530

1,240

2011

100
70
110
20
300
130
90
130
20
100
470
40
120
60
40
170
60
70
30
590

1,360

120
70
120
20
330
130
100
160
20
100
510
40
130
60
60
210
60
70
30
660

1,500

Table 9 : Projected quantities of municipal solid waste by waste arising district in 2001, 2006, 2011 and 2016

Commercial & Industrial

2001

120
100
140
40
400
160
150
130
40
240
720
130
180
150
160
90
60
180
130
1,080
110
2,310

waste (tpd)

2006

180
120
180
50
530
220
210
150
40
310
930
170
200
160
180
100
70
210
250
1,340
190
2,990

2011

180
130
180
50
540
230
250
150
50
330
1,010
180
250
200
220
100
70
220
300
1,540
350
3,440

2016

210
140
180
60
590
250
270
210
50
360
1,140
180
260
210
280
160
80
240
330
1,740
370
3,840

Total MSW (tpd)

2001

540
430
690
330
1,990
810
600
570
420
810
3,210
530
500
640
670
470
380
680
400
4,270
300
9,770

2006

610
450
730
350
2,140
950
740
660
470
930
3,750
640
520
720
880
500
390
750
640
5,040
490
11,420

2011

750
470
730
370
2,320
980
800
740
490
990
4,000
640
630
810
970
590
400
770
760
5,570
930
12,820

2016

910
490
750
400
2,550
1010
850
940
490
1040
4,330
640
670
840
1,320
770
410
790
830
6,270
1,050
14,200



CQuantity of C&D material (tpd)
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Figure 12 : Quantity of construction and demolifion material




5.5 Waste Reduction Targets

551

5.5.2

The target waste reduction levels for MSW for the future years 2001, 2003, 2005
and 2007 are 10%, 14%, 22% and 40% respectively as set out in the Waste
Reduction Framework Plan which was launched in November 1998. Both the
anticipated MSW quantities with the above target levels achieved and the latest
projected quantities of MSW requiring disposal up to 2007, using the methodology
in Section 5.3, are shown in Figure 13. It is expected that with successful
implementation of various waste reduction measures, the projected waste quantity
curve in Figure 13 will gradually move closer to the anticipated waste quantity

curve.

For the management of C&D material, the Waste Reduction Framework Plan sets
out the target that, in addition to the 80% of the total C&D material arising already
diverted to public filling areas, a further 20% reduction of the remaining C&D waste
(i.e. 4% of total C&D material arising) to be disposed of at landfills is to be

achieved.

Quantity of MSW requiring disposal
(tpd)

14,000

Projected quantity

1000 L \

o000 L

g,000 | / e

Anticipate quantity of
4,000 BISW with reduction
target levels achisved

4,000 . ) )
19919 2000 2001 002 003 lood 100& 006 007

Y ear

Fizure 13 : Anticipated guantities of municipal selid waste requiring disposal with

reduction target levels achieved (from the Waste Reducton Fram ework
Plan, Movembh er 1995)



Appendix 1

Brealkdown of solid waste delivered €o
refuse transfer stations and landfills in 1993

Average daily waste intaled® by waste typein 1008
{tpd)
Disposal facilities
MW Construction.  Special Total
Puhli: Private & demobition
BEETS - Eomloon Bay Rofise Trmfer Steton @) 1,079 - . = 1,079
TETS - Isleed East Refase Teans fr $ tation ! &3z 3 . - 833
ETTS - Sha TinRefuse Tramsfer Station ! iy - = = 02
TWTS - Eslard West Refuse Transfer Station = 463 - - . 453
FECTS - Weest Euwrloon Refivie Transfer Station 1,434 14 - . 1,448
DETF - Cuthring bslamds Refise Trarsfor Facilitios 10 L2 2 - i G74
LTS - M orlhy Larn FeFase Trar B Statian o1 £ el - 0 a4
WENT - West H ew Territories Landfill 7577 444 517 as? asse?
EEHT- §oath East Hew Tenifories Landfill 185 1,951 5398 278 1542
INEHNT » Horth East Hew Territories Landiil ot 403 T3 100 13117
Sub-total 5754 2,978
Total 8732 T.033 794 14,559

Hodes :

(1} Averge daily intadke shoam, bete is based cnthe whols calevd s yearinespective of the operaticonad pericd of the facilities

(1 Woaste foon EETE 20d §TTS wis delivered bo HENThymad.

(3] Waste oo [ETE, IWTS, WETS, OTTF ard HLTS weas delivered to WENT bor sea.

(#1 OITF at Clewmy Chas, Ml Wo and Peng Clan were conamssiomed in barch 1958 and that at Hed Ling Chan was commemszioned in July 1958
The avesge daly iidaloe of OUTF since copudss ionivg was 118 fpd.

(37 The quantibty shosnbere does not incbede inest R D matetial smoebved T OTTF (4 tpd),

(6] FLTS was conenisstoned in fune 15595 and it snverage daily ivtake singe comunsstonirg was 75 tpd,

1M The quantity shown beve does rotinchde waste tanstned fiom the TS and OITF.



Appendix 2: Review of solid waste intake at waste facilities
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Appendix 2

Review of solid waste intake at waste facilities

" . Wear
Sverage daily intake (tpd) ® Aeerarrsivned
Waste freilities  commissioned 1906 1987 1988 1989 1990 1991 1992 1993 1994 1995 199 1997 1992
ermedy Town 1957
R 630 550 580 TR0 B0 720 680 420 - - - - = 1993
i Chi Kok
Intinssation Flnt 1962 i0 &0 470 20 380 - ) . ) - - .. 1950
heoen Wan
3°Sl.mdﬁu 1994 1,240 1,360 1,950 2,450 3,750 7,000 5670 6,410 T5M0 &20 - - - 1555
Fowai Churg
& O i varation Pt 598 z20 380 260 SO0 820 WO MO 750 0 720 M0 rép - 1997
Chai, Wan
Copmposting
O hririaton 1999 agp 40 490 M0 W0 420 - - 5 5 = & = 1091
Flani
Teeurg EKvanO
i T 1998 5200 4,560 6,050 4,730 6,330 13,150 9,300 10,660 10,400 4,880 - - - 1995
7"3:']]11‘},%,3; 1983 13300 1,560 1,700 1,920 2,070 2,640 3,410 2130 2430 46002500 - - 1996
oibdab Yalls
3 ot I ¥ N L 1990
Mis
9"1:,.;“;&:“% 1927 - Ip 1 W 10 W0 10 W e - - - - 1994
Kowdoon Bay
10 * Fnefer Statiom 1750 - - - - pap 1,530 1,600 1,720 1,750 1,690 1,740 1,400 1,050
Tshnd East
1\ anefar Station 1992 - = = = - 40 1,140 1,250 1,2001,220 940 240
Chetical Wasd
1295 tment Conte 1993 - - .o .o ap 0240 18D 190 200
13 $ WENT Lardfill 1993 S - oo < Lifp 2,700 2,101,570 4,150 5,420
Sha Ti
14 ® yanefer Shation 1984 .+ e =+ = = - & 00 350 920 P00
15 #3ENT Lasdfil 1994 S o oo oo oo LG MU0 .20 7840
16 *NENT Landfill 1995 ... - - - 26203440 3,500 3,300
Lsdaned st
LT pransfir Shation 1997 - - - - goo 460
lS'?ELEfEL”FL 1937 = = == s - - - - - LeSDL4%0
Cruthying Isbnds
19 * Tranater 1955 120
Favilitizs "
Horth Lt
& *Transter Station 1975 &

Femark: Fl.au:esam munded aff 4o 1he neassd 10 I'Pd

Hafes:
(1} The Outlying Jabaede Trarofer Faealite  comprisaorad in 1002 inebode the fuibities 81 Cheusg Chay, hiul Wo, Peng Chaw and Hei Ling Cha.
[2} [alic E-E,'I.Il‘tf A dee EEge of & fusl apemainn -.‘la}',j mather thar 385 ﬁt}s du rirﬁ the ear qfcpmmmrﬁ ard decommissaang ng.



Appendix 3

‘Waste arising districts and waste arising areas

District name Area name District name Area name
Cemtral & Weslern Central enn Tong Kvnn Tong East
Sheung Wan Ewun Tong West
Ilid Levels Sau Mau Ping
Peak Lam Tin
Kennedy Town
W bri Wancha \Eweri Tmg Ewrat Chung
Tai Hang ! Happy Valley Tsing i
Roasiterrn Horth Pount e Wan Tsuen Wan
Quarry Bay
Shau Ke Wan
Chai Wan
Sorthern Pok Fu Lam Theerr hifion Tuen Mun
Aberdesn Lam Tes
Stanley
Yerms i Tsim Sha Tsui East Hien Long Yuen Long
Tsim Sha T West Tin Shu Wa
Vau Ma Te Kam Tin [ Shek Kong
San Tin
domghok @ Mongkok Morth Mo th Sheung Shwi / Fanling
BWlotghol S outh Shan Tau Kok
Shenn Shut Po Sharm Shui Po Tet Fo Tai Pa
Shek Kip Ma Shuen Wan
Cheung Sha Wan Tai Po Rard
La Chi Kok Sal Kung Morth
owloon Ciy Hung Hom \Sha Tin Sha Tin West
Ho Man Tin Sha Tin Eas
Fowloon Tong Sha Tin South
Ila On Shan
Wong Tal Sin Wong Ta Sin St Rung Sal Kung South
Mgan Chi Wan Clear Water Bay
Junk Bay
Orthyimg [olands
Motes :

(1) Yau Tsim and Monghkok districts are amal gamated into one waste ansing distn ot in accondance with
the merging of the District Board Districts of Yau Taim and Monghkok.



Appendix 4

Eeview of composition of domestic yraste

Quanitity (ipd) and its percendage by weight *
Yeanr
Bulky waste (rlass  Detals Faper Plastics Putrescibles Texiiles Wood! Others Total
raltan

10%6 320 110 150 a7 630 1.340 190 190 520 4,420
(7,243 (25 (34 (R A (D) (REa 42¥ (LEs)

1087 250 130 160 1,000 Ga0 1,450 210 190 550 4,630
(5,594 (2.7 (240 (207440 (1484 (31.4%) LT B O T N S T WS

1988 280 120 100 270 720 1,190 240 130 TE0 4,580
(8, 15450 (3.5 [4.0%4) [12.1%3) {15,845 (28, 1) {53 (285 (17.1%%)

100 220 170 210 1,040 740 1,300 2o 70 T30 4,870
[4.6%) [3.4%) [4.5%) [21.4%) [15.5%4) (2.595) (555 (14%)  (15.1%)

1990 240 130 130 1,040 B10 2,070 220 70 730 3,460
(4.4%5) (4% (25 (905 (4m8) (RO (O (LA (1334

1901 320 141 170 1,000 370 1,740 70 130 00 5,50
(5.8%) (2.5 (a0 G (IR (L) (RSN (24M) (1624

1002 490 1110 170 1,020 7ol 1,010 230 130 Bal 5. 760
[3.5%5) (2.0 (a0t (15744 (13824 (38, 1) 35 (2.2 (14 824)

1003 70 150 150 1,210 &a0 L, 600 240 130 Eeil 4,00
[L2.54) [2.5%] [2.5%) [0.2%) [14.54) (25.75%) @O (2% (4.546)

1994 G40 140 150 1,150 730 1,920 200 20 1,010 i, 070
(10,540 (2.3 (255 [18_%84) (12,4547 (317 (L] (03 (leed)

1005 430 180 il 1,50 o50 1,930 200 i ] 4,210
(1.8%) (LEM (24 O (1534 (Rl (B39 (35 (151

1005 250 160 100 1,270 o50 2,030 X 140 aaq 6, 250
2 (4095 (23 (Al (L3 0520 (RSh (R @E2W (588

1097 290 40 240 1,740 1,160 2,050 230 100 710 d, 780
[4.3%) [2.554) [2.554) [25_8%4) [17.204) (30.455) (2% (L) (0.3

1008 150 210 40 1,790 1,260 2,300 210 a0 430 4,520
[2.5%5) (3.1%) (365 [26.2%%) (15,54 (35, 1% (3 1% (0,554 [0

Remark:
Figures on weste guantitios abe voended off to the neaxest 10 fod and vareeod sdd ap b wotel due 9 moandivgoff.
Hoks

(1} The sstimabed quandity of each waste comporent shown bere is based on waalts of sawplivg excereise for downestie wase.
(3 1998 data were estimates bassd on the trevds in previows wars o sampding ¢se1cis was not eondasted,



Appendix S

Review of composition of commercial & industrial wasie

Quantity (tpd) and its percentage hy weight ™
Year
Bulky Glass DMetals Paper Plastics Putrescibles Textiles Wood! Othes Total
waste rattan
1986 MA 50 60 280 240 240 290 150 130 1440
(32%)  (40%)  (193%) (165 (169%)  (202%) (074 (88%)
1987 MN.A Fi ] 3410 300 260 2&0 210 160 1,680
(39%:) (3.5%) (20.2%) (178 (15.7%) (16.4%) (125%) (9.7%)
1988 N.A il 1] 2410 230 270 290 250 280 1,820
(33 (A2 (161%) (160 (15.1%) (60w (136%) (13.5%
1989 a0 40 50 330 310 150 290 170 290 1,720
(139 (26%) (3% (194%) (178 (02 (170 (00 (16.6%)
1000 20 il 1] 330 300 150 420 1610 150 1,650
(05 (19%) [2.7%) (203%) (180 2.0%) (255%) (T4 (205
1091 30 50 il 3410 320 241 350 180 250 1,830
(L& (28%) (409  (184%) (177 [12.9%:) (190%) (985 (1378
1902 50 50 il 430 46l 160 400 190 350 2,170
(230 [22%) (29%) (19.5%) (21.4%) (1.5%) (125%) (A% (16.23%)
1903 40 20 ] TEd 430 130 2E0 2610 440 2,450
et (0:) B33 GLN) (73 (3.3%) (1a%)  (04w)  (1E0E
1904 180 40 60 690 400 140 200 280 370 2,360
(LT (1EW) (23%) (203%W) (165 (3850 () (ILEM)  (158M)
1995 50 40 Gl 500 280 50 120 250 230 1,580
(30 (24%) (2.0%) (3L3%)  (174%) (2.9%) (13%) (lal%)  (146%)
1995 30 i il 5710 310 20 130 320 300 1,880
(41%)  (LBW)  (35%)  (04%)  (162%) (A7) (68%)  (169%)  (159%)
1007 a0 40 Eil] 490 320 160 140 340 280 1,920
FASW) (1% (408 (2559 (16.44) (8.3%) CTOEY O (ITER) (143
1008 0 £ 50 580 270 30 a0 270 240 1,910
0% (33%) (AT (303%) (1400 (16.0%:) S0 (140%)  (125%)
Remarks:

Figumes on waste quantihes are rounded off o the nearest 10 tpd and mayr not add up to fotal due o ounding-off:
MA, = Hot svaildhle

HMotes

(1) The estimated quantity of each waste component shown bere 15 based on resubls of sampling exercize for
commercial and indusinial waste.

(2 199 data were estimatesbaged on the trends m previous vears &= sampling exercise was not conducted.



Appendix

Review of composition of municipal solid wasie

Quantity (tpd) and its percentage by weight o

Year
Bulky Glass DMetals Paper Plastics Putrescibles Textiles Wood/ Others Total
waste rattan

1086 320 160 210 1,250 230 1,590 480 340 650 5,870
(545 (AT (35 13%)  (150%) (21.1%) (B.1%) (584} (11.1%)

1987 250 190 220 1,340 oa0 1,720 490 400 710 6,300

@0 G0 GBS Q1) (IS6%) (TI%) (LT 6% (1184

1088 280 240 270 1.170 1.010 1470 530 380 10770 6,410
(4.4  [3EM)  (41%) (82W) (157D (22955 (B3 (599  (16.TH)

1980 250 210 300 1,370 1,050 1,570 580 240 1,020 6,530
GTR G0 @ Q08 (160%) (BI%) BT GIR) (155

1990 2l L a0 230 1,330 1,110 2,220 640 230 aal 7100
(3a%)  (23W)  (3.2%) (1940 (1565 (31 3% (90 3.3 (123W)

1001 350 1 &0 240 1,350 1,200 1,980 610 32 1,150 7,590
(@35 (254 GBI (183 (16I%) (BEW) (BT (4IW) (1564

1992 340 L a0 230 1,510 I,260 2,070 630 320 1,210 7,930
(6.5%) (1% (0% (19.0%)  (159%)  (60%)  (19%)  (40%) (15.2%)

1903 510 70 230 1,080 1,320 1,730 520 380 1,300 8450
(.57 (I (2T (I3 (156} (205%) (B2 45N (15.484)

1994 420 180 210 1,540 1,150 2,060 490 300 1,380 3,430
O74) (34 (254 (LEMY  (136%)  (245%) (S0 (35 (163%)

1005 530 210 250 1,740 1,230 1,970 310 4460 1,050 7,790

G8%) (284 (3T (25M)  (ISEM)  (255%)  (A0%)  (59%)  (13.4%)
wos® 330 190 260 1,240 1,260 2,120 400 450 1,290 8,140
(A0 (2 (303 (2AM) (154 (26.0%) (459 (5.6%)  (159%%)

1997 JE0 280 310 2230 L4810 2210 370 441 980 g,680
{400 (3.3%%) [3.6%) (25,74 [17.1%) (25.5%) (d. 2% (3.0%) (11 3%)

1998 210 ZE0 300 2,370 1,530 2700 270 320 710 8,730
(3.0 (3 1% (540 L b O 8 W) (30 9%) (3.0%) (3.7%)  (3.2%)

Femark:

Flpares onwasrte qoashibies am rounded off to the searest 10 tpd and may not add up to total due do roxnd mg - of¥.

Mot :

(1) The & tiatated gaantity of sachwasts coemporead show s hete & bared on wralls of sanpling exercies For dommes de Was ke and

comsmen il & industrial waste,
) 1996 dats wem e tirmabes based on the rends in previco wan o sampling exew e wi mof sondue bed.



Appendix 7

Recovery of major recvclable materials in 1998

Quantity of recyclables yecovered in 1995 (thousnd tonmes)
Waste type Exported for Recycled Total recovered
recycling @ locally for recycling
(a) () (e} = (@) + (b)
[Ferrons mmetals 503 38 509
5] awsi2) less than 0.1 3.9 3.9
Mon-ferrons metals 28 21 109
Faper 392 25 na4
Plastics i3z 3 214
Fubber tire 0 8.7 27
Textiles 11 2 13
Wood 1 20 21
Total ® 1,150 380 1,560
Hotez :

() Figares are bumed on weords of the Ceorsus and 5Stabistics Deparkaend.
(3 Excleding glacs bewerage bottles e eenvered through depesit-abd-refind system operated by local beverage martufacturers.
(% Figores are roumded off 4o the nearest 10 thonesnd tobmes.
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