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ANNEX A PROFILE OF THE STUDY AREA
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A1l

This chapter describes the present background conditions, such as natural condi-
tions, urban structure, social conditions, population and economic conditions,
related to the Study.

Natural Conditions

Location and Area

The Republic of Poland is located north of Central Europe, and is situated between
49" and 55° latitude and between 14° and 24° longitude. Poland is mainly a
lowland country with an average altitude of 174 m above sca level and has an area
of 325,500sq.km.

According 10 the census conducted in 1988, the population of Poland was about 38
million. 23.4 million people (61.6% of the population) live in towns and cities. The
largest cities (more than 500 thousand inhabitants) arc Warsaw, Poznan, Lodz,
Wroclaw and Cracow. |

The longest Polish rivers are Vistula (1,047 km), the Oder (854 km including 742
km in Poland), the Warta (868 km) and the Bug (772 km including 587 km in
Poland).

Poznan city is located in central-western Poland. The topography of the city is
generally flat and its altitude is between 54 m and 154 m above sea icvel.

The Warta river runs through the centre of the city. Road and railway transporta—
tion routes going to the east and west link the city to Warsaw and Berlin (distance

~between Poznan and Warsaw is 306 km, Poznan-Berlin-332 km). Poznan has its

owi air and river ports, too.

The city_' is the fifth largest in Poland. At the end of 1991, Poznan, with an area
of 261 sq. km, was inhabited by 590,100 pcople, which is 2.6% of all the urban
population of Poland.

Poznan can be called a "green city” because more than 20% of its total arca is
occupied with forests and parks.
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Climate

Poland lies in a temperate climatic zone.. Its climate borders between marine (due
to the effect of the Atlantic) and continental and is characterized by largely varying
weather conditions.

Table A.1.2-1 shows the temperatures and rainfall in Poznan city during the last
decade. :

Temperaturcs in Poznan city also vary according to its location. The lowest
temperature, dropping to necarly -30°C, was recorded in 1987, and the highest
temperature cxceeded 35°C in 1983 and in 1988.

Annual rainfall in Poznan city ranges from 275 mm to 635 mm and the ‘average
annual rainfall during the last decade is around 480 mm. Although it is very cold
in winter, there is very little snowfall.

Table A.1.2-2 shows the average temperatures and rainfalls during the last five
years.

Average monthly temperatures in Poznan city ranges from about -7°Cto 3°'C,
during the coolcst month of January, to 17°C and 18°C, during the hottest months

of July and August.

Table A.1.2-1 The annual temperature and rainfalii

Year Temperature  (unit: "C) Annual rainfall
: - (unit: mm)
Average Highest lowest
1980 7.0 29.6 -17.5 538
1981 8.2 30.6 -17.8 632
1982 8.9 32.0 =201 275
1983 9.4 35.7 ~-14.5 356
1984 8.1 34.0 -11.¢ 402
1985 7.2 314 -24.6 498
1986 7.8 32.6 -22.5 508
1987 70 30.2 -28.5 613
1988 89 35.7 -100.2 635
1989 9.7 34.9 ~13.5 335
1990 9.5 343 ~9.3 524
1991 83 - - - 419

(Source: Statistical Year Book of Poland i 1991, Data of Statistical Division in Poznan city)
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Table A.1.2-2 The average monthly temperature and rainfail

Month Average monthly temperature | Average monthly rainfall
{unit: *C) {unit: mm)

year

1985 1989 | 1990 1985 1989 | 1996
Janvary 7.4 2.2 2.6 15 8 16
February ~0.5 4.1 54 10 16 31
March 3.0 6.1 1.0 24 13 17
April 79 2.0 8.3 29 3 47
May 15.2 14.0 14.2 47 18 25
June 14.2 16.0 16.3 55 26 Y
July 17.7 18,7 16.7 31 61 54
Augusl 17.2 17.49 17.9 166 48 60
September 12.5 15.1 11.4 30 21 60
October 8.4 10.4 9.7 9 25 36
November 1.0 2.0 4.6 21 25 40
December 2.7 1.2 0.2 61 61 39

(Sourve: Statistical Year Book of Poland in 1991)

Urban Structure
Administration

Poland had been under a socialist regime since the 2nd World War until 1989
when the country cmbraced a democratic government.  Now, it is prescntly
undergoing a thorough transition with emphasis on democracy, privatization, free
market cconomy, and decentralization of authority. In other words, a complete
transformation of the former planned economy and centralized administration.

Since 1989, the Polish Government has done remarkable efforts to reconstruct and
modernize the political and administrative systems. A transition as cxtensive as the

Polish, however, will take several or morc years as it will primarily involve the

formulation of necessary legislation and administration, and secondly, the changing
of ways of thinking and behaviour.

Organization

Poland is divided into 49 provinces or voivodeships (3 citics, Warsaw, Cracow and
Lodz, with provincial status are included) and morc than 2,100 municipalitics



consisting of Urzad Micjski (bigger municipalitics for towns and cities) and Gmina
(small municipalitics in rural arcas).

Political System

As a democratic country, the Polish political system is governed by a President and
a two-~chamber National Assembly. The Senatc is th_c upper chamber with 100
senators and the "Scjm" is the lower chamber with 460 deputies. The President,
Senators and deputies arc elected by public voting, and the Government headed by
the Prime Minister is the executive organ of the State accounting to the "Sejm".

Two senators represent one Province (Voivodeship), except for Warsaw and
Katowice which cach have three senators. The Scnate does not legislate laws, but
has the power to vote or propose changes to bills drafted by the "Sejm". However,
the Scjm may overrule a vote from the Senate with a two-third's majority. At a
local fevel the municipalities arc headed by publicly clected Councils.

The provincial level does not have a directly elected body. However, a Provincial
or Voivodeship Assembly composed of delegates from municipalities is designated
advisory and monitoring roles.

Administration
Administrative governments arc organized at national, provincial and local levels.
The national Government is headed by the Prime Minister and has 16 ministrics.

The Provincial Governments (Voivodeships) are executing bodies from the central
government. The Provincial Governments headed by the "Voivode”, have the right
to suspend decisions taken by the municipalities.

The local governments (here referred to as municipalities) are headed by a mayor
called "Vojt" in small municipalitics ("Gmina"), "Burmistiz" in medium—-sized mu-
nicipalities (towns) and "Prezydent” in major cities (like Poznan).

The Local Government Law passed in 1990 defines the municipal council as the
only directly clected unit of local govemment and designates more power than
before. The municipal councils are free to decide on all matters affecting their
locality as long as it is within the law. The council’s executive body is the Board
comprising thc Mayor, his deputy and a maximum of 5 other members elected by
the Council.



The Local Government Law allows municipalitics on a voluntary basis to join as—
sociations in order to perform certain functions jointly.

Poznan Municipality

Poznan Municipality consists of 5 districts. The City Council with 65 scats
represents the whole municipality and the 5 districts have administrative and
executing roles in some of the municipal activitics.

The City Council is the legislative body of Poznan Municipality, and from it
twelve commissions are appointed, cg. the Ecological Commission and the Areal
Management Comimission, to take charge of various aspects,

The executive body, the Board, comprises of the Mayor, the three Vice-Mayors
and two Board Mcmbers. All are elected by the Council, buf arc not necessarily
elected members of the Council.

In February 1992, the new organization structure of Poznan Municipality was pro-
poscd. It includes the determination of tasks and responsibilities related to each ad-
ministrative body. According to the municipality the proposed organization will be
implemented and the proposal is subject to the following presentation.

CITY COUNCIL (legislative pawer)

COMMISSIONS (12 nos))

THE BOARD (executive bedy)

City Council Chairmaa
MAYOR r - ]

q Ciry Council Office l

Fig.A2.1-1 - Organization of Poznan Municipality (proposal of February 1992)

The administration includes 27 departments headed by a member of the Board.
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At a local level, the City is organized in scttlenients (Osicdlc) represented by a
Council of Setticment working on a voluntary basis and designated no powers and
duties. The Council of Setttement acts as advisers to the City administration.

Land Use
Total arca of Poznan City is 26,100 ha and its total population was 590,100 at the

end of 1991, as shown in Table A.2.2-1.

Table A.2.2-1 JLand Use Condition of Poznan

Category Area (ha) - Share (%)

Developed area
Residential atea 5,640 21.6
Commercial area 840 3.2
Industrial area 1,620 6.2
Transportation area 1,150 4.4 ]l
Public facilities 70 - 0.3
Public green area 2,380 9.1
Agriculiural Facility Area 520 2.0
Others 380 1.5
Sub-~total 12,600 48.3
Nen-—developed srea
Farest 3,300 12.7
Water arca 600 23
Meadow 2,100 8.0
Cullivated land 7,500 28.7
Sub-fotal 13,540 51.7
Total area 26,100 J00 %

L

Infrastructure

1) Transport

The city is located in central-western Poland along the river Warta. Road and rail
transportation routes linking Paris and Berlin with Warsaw and Moscow, through
the Baltic and Scandinavian countrics with the Balkans, are established here.
Poznan has its own air and river ports, too, and tramways and buses in towns are
provided for public transportation. Gencerally, the transportation system ha been
well developed, but duc to modernization, traffic conditions are worsening.
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Basic information on transport in Poznan is described as follows:

- Length of tramway routc 1 57.34 km
o Length of bus route : 251.7 km
- Road lengths

. State road : 49 km

. Provincial road 1 221.9 km

. Municipal road : 707.1 km
- Length of paved road : 703 km
- Length of unpaved road : 275 km
- Number of bridges : 11 places
- Number of railway flyover : 32 places
- Bridge for pedestrian : 10 places

- Underground, passages and tunnels  : 25 places
2) Water Supply and Sewage System

The government—owned Water Supply and Sewage Enterprisc in Poznan City
covers the following towns: Poznan, Lubon, Mosina, Puszczykowo, Swarzedz,
Czerwonak, Murowana Goslina.

6 water treatment plans and water supply network with a total length of 1,073 km
cover almost all population.

3 sewage treatment plans and nctwork with a total length of 1,169 km cover
approximately 80% of the population and all effluent arc discharged into the Warta
River without biochemical treatment.

Outline of the water supply and sewage system in Poznan is described as follows,
- Capacity of water facilitics

Table A.2.3-1 List of Water Facilities

No. "Location Unit Water Waler The whole
intake treatment | waler supply
plant system
i Poznan-Debina
ul. Wisniowa m*24h 85,000 149,600 85,000
2. Mosina, Radzewice,
Krajkowo m’/24h 140,060 150,000 140,060
3. Gruszezyn m?/24h 9,600 12,000 9,600
4. | Garby-Zalasewo m’/24h 600 600 600
5. | Swarzedz m*/24h 4,800 3,200 3,200
6. | Murowana Goslina m'/24h 2,600 2,400 2,400
Total: m*24h | 242,600 317,800 240,800




Intermediate pumping station of clear water : 1 unit
Koronna St, capacity -~ 43,200 m*/24h

Water reservoirs

ul. Grobla of capacity : 5,000 ny®
Debicc of capacity : 18,000 m®
Gruszczyn of capacity : 5,000 m®

Emergency deep wells
number : 30/204 pcs
capacity : 118/4,600 m*/24h

Length of water supply network with connections
Poznan city : 1,073.1 km

Sewage treatment plants
3 plants
Total capacity : 159,128 m%/24h

Intermediate sewage pumping station capacities

Poznan : 104,918 m*/24h
Swarzedz : 3,057 m¥/24h
Murowana Goslina : 5,000 m*24h

Length of scwage network with connections in
Poznan city : 1,168.7 km

Length of total sewage nctwork

in Poznan city 0 1,224.2 km

Total amount of sewage collected : 61,018,000 m*
including: Poznan city . : 58,769,000 m?
Total amount of scwage treated : 38,186,000 m®

Total water supply network length
in Poznan city : 1,073.5 km
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Urban Development Master Plan of Poznan City

Although an Urban Development Master Plan has been formulated, it is considered
invalid due to the change in government. At present, the formulation of a new
Urban Development Master Plan is being carried out by the Poznan Municipality.
The phase 1 study formulating the main scheme of urban development plan, is
supposed to be completed at the end of 1992, As for the phase Il study, the
strategies will be proposed.

According to the Urban Devclopment Master Plan study team, only Franowo-
Michalowo area is to be proposed as a solid waste treatment site,

Social Conditions
Custorms and Religion

More than 98% of the Poles are of ethnic origin and the overwhelming majority
is Roman Catholic. Religion plays a notable rolc for all Polish generations.- How—
cver, the role of religion will not hinder the modernization of socicty as in West-
ermn—-European countries and the United States.

The many years under a socialist system have cultivated in the people dislike in
the centralized authority and democracy fo them generally means decentralization
of authority, establishing minimum central authority as possible.

Public Health

The public health system offers free medical carc to the citizens. Financial contri—
butions are conducted on a voluntary basis and is widespread due to lack of finan—
cial sources. Private hospitals and clinics are operating and the future development
of the private health system will be determined by the financial capability of the
citizens and the level of service offered by the public system.



Public Health and Environment

It must be assumed that the years without anti-environmental poliution measures
have significantly affected the health situation in Poland.

Poland faces a tremendous environmental challenge reauiring considerable technical
and financial efforts for the ycars ahcad to protect human health. In addition to
gaining control over the continuing pollution of the environment, substantial actions
must be taken to clean contaminated sites.

The Ministry of Environmental Protection, Natural Resources and Forestry statcs
that the lack of research on the effects of environmental pollution on human health
was viewed by the former authorities as convenient enabling one to believe that
environmental health hazards did not exists /NK-1/. The thrcat was not realized
and industrial production was devcloped without considering the impact on human
health and the cnvironment.

The Ministry of Environmental Protection, Natural Resources and Forestry states
that the lack of rescarch on the effects of environmental pollution on human health
was viewed by the former authoritics as convenient enabling one to believe that
environmental health hazards did not exists /NK-1/. The threat was not realized
and industrial production was developed without considering the impact on human
health and the environment,

The effect of pollution human health in Poland can be illustrated by the following
statistics /NK-1/:

- Life expectancy in Poland is 67 and 75 years for men and women re-
spectively. For developed countries the life cxpectancy is 72 and 77 years. In
regions in Poland with heavy pollution, the life expectancy is at least one year

shorter.

~ In the period 1970-1989 the life cxpectancy has developed as follows:

For men:
In Poland; stable at 67 years with a declining trend.

In Europe; rose from 68 to 71.5 ycars.
In Switzerland; rose from 72 to 74 ycars.

A-10
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For women:

In Poland; between 73 to 74 years with a declining trend.
In Europe; rose from 74 to 77 years.
In Switzerland; rose from 77 to 79 ycars.

Children have always been the most sensitive health indicator of the population.
Mutagenic and carcinogenic substances are responsible for development of defeets
like neurological diseases, abnormalities of the eye and dementia, Infant mortality
is 16.1 for Poland against 5.8 in Sweden and 7.7 in France. The percentage of pre—
mature babics and babies with low initial weight is also significantly higher in
Poland and more cascs of spontancous abortions are noted.

Plausibly, the impact caused by pollution will increase in the future when children
of today give birth to the next generation. In addition to their inherited burdens, the
coming generation will also live in an environment with a high level of pollution.

Generally, the biggest impact on human health is registered in areas with severc
air pollution. In Silesia, in the southern part of Poland, the health situation is a
subject needing serious consideration due to heavy air pollution.

The main sources of air pollution are the power gencration systcm,'hcat production
and motor vehicles. Transboundary air pollution also affects Poland. The correla~
tion between exports and imports of main pollutants is extremely negative for
Poland; the figures are 1:11 compared with Germany and 1:2 with Czechoslovakia
for sulphur dioxide.

Contaminated sites including old dumping sites for municipal and industrial wastes
also contribute significantly to poor human health conditions.

The Ministry of Environmental Protection, Natural Resources and Forestry has
made a national assessment of measurable and accountable losses caused by

environmental pollution. The annual environmental losses suffered by the national

economy amount to about 10% of the national income. The distribution of the
iosscs is assessed as:

- Losses due to air pollution 146 %
- Losses due to surface degradation : 39 %
—~  Losses due to water pollution 115 %

Losses involving human hcalth covers 7% of all losses. However, this only applics
to monetarial losses arising from increased costs of medical treatment, temporary

A-11
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unfitness for work and resulting production losses /NK1/. The total losses involving
human health must be deemed considerably higher, including social and human
aspects not assessed.

Living Conditions

The planned economy performed during the socialist period insured uniformed
living conditions in Poland.

After 1989, the Government tightened fiscal and monetary policies which should
transform the Polish cconomy into market cconomy within the shortest time
possible. Part of the policics, which was to remove subsidizes, affected the living
conditions for the Poles as wages could not keep the speed of the inflation. Wage
inflation in 1989 caused a significant increase in nominal average earnings. During
1990 and 1991, however, wages decreased by approx. 30% in real terms due to the
inflation.

A growth in the national income, which should relieve the consequences of the
policy have not yet appeared and thus the incentive for the tight fiscal and monet-
ary policics is missing, leading to a decline in the living conditions and disappoint—
ment.

Meonthly salarics in public scctor added to some 2 million Z1. in November 1991.
Social security charges and payroll taxes totalling 65% of the basic salary arc

additional labour costs for the employer. In December 1991 the minimum wage
was a net 900,000 ZL per month.

Employment
There are 17 million people employed in Poland, 12 million work for the public

sector and in the co-operative sector including 4.8 million employed in industry.

Of the 5 million cmployed in the private sector, 3.7 million are involved in
agriculture and the remainder in manufacturing, handicrafts, services and trade.

For many ycars Poland suffered from a shortage of labour. However, since the
collapse of the socialist regime, the uncmployment rate has generally been high.

A~ 12
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In November 1991 it reached the level of 10.8 % with more than 2 million persons
uncmployed.

There is a public unemployment benefit, but as the employed have difficulties to
meet the increasing living costs with the minimal salaries offered, it is significantly
worse for the unemployed.

Population
Present Population

The total population of Poznan City at the end of 1991 was approximately 590,100.
This figure includes both registered and unrcgistered inhabitants such as squatters
in workers' gardens, university students, military trainces, and clergies.

The average population density is 22.5 persons per hectare and the population
density is presented in Fig. A4.1-1.

LEGED

£¢] more Hhan K0 p/ha

S1-100 p/ha

] 11— %0 prha

Fig.A.4.1-1 Population Density Map
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Poputation Forecast

The Poznan City Master Plan assumed the range of the population forecast to be
610,000 to 620,000 in 2010 for unforeseen changes, Therefore the population
forecast of 620,000 in 2010 is adopted for the SWM master plan.

The annual growth rate of population is, therefore, assumed to be 2.66 %.

The postmigration demographic forecast for Poznan City was prepared taking into
account internal and foreign migration, it was formed based on registering—in and
out following a change in permanent residential address. Quantities and structures
consider the population registercd in Poznan for permanent stay.

The basis for this forecast utilize the estimates of quantities and structures accord-

ing to sex and five year age brackets (on 31 December, 1990) prepared by the

Main Agency for Statistics. The basic data included also accommodate birth, death
and migration rates calculated according to five year age brackets for 1988 — 1990.

For the postmigration demographic alternative an assumption was made regarding
the stability of partial birth, death and migration rates in 1990 — 2010. The
forecast was made with the using the Rogers — Willekens' models. The
postmigration forecast according to its alternative indicates the study character.

The Poznan City Master Plan assumed the range of the population forecast to be
610,000 to 620,000 in 2010 for unforescen changes. Therefore the population
forecast of 620,000 in 2010 is adopted for the SWM master plan.

The annual growth rate of population is, therefore, assumed to be 2.66 %.

The population forccast and the population forccast by age arc shown in Table
A4.2~1 and -2.

Table A.4.2-1 Population Forecast

Year 1992 1995 2000 2005 2010 u

Population 590,100 | 595,083 | 603,388 | 611,693 620,000 "

A-14
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Table A.4.2-2

Population Forecast by Age

A~ 15

Age 1992 2010
Population | Share(%) Population | Share(%)
0-2 19,800 3.4 18,600 3.0
-6 33,100 5.6 27,280 4.4
7-14 | 7700 123 | 55800 9.0
15 - 18 34,700 59 | 33480 54
19 - 24 52,300 8.y 55,180 8.9
25 - 59/64 | 294,100 498 329,840 53.2
over 6{/65 83,400 14.1 99,820 16.1
Total 550,100 106.0 620,000 100.0

Note; men/women
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A.5.1

Economic Conditions

National Economy

The restructuring of the Polish economy is presently in full swing. Thercfore, it
is difficult to predict the figurcs for the near future. Although the hyper—inflation
seems to be under control, the rate of inflation is still high. The annual inflation
rate for 1991 was 70.3%, which exceeded the forecasted rate of 36%. The major
reason is that the imports from republics of the former USSR began to be denomi-
nated in hard currency. The inflation rate for 1992 is estimated at a range of 40%
The income level (GDP per capita) scems to be lower than the standard of living
of the Polish people, however, the data from WEIS ARC rcport states a higher
figure.

Regional development in Poland had been implemented by introducing large-scale
industrial investrent until the end of 1970s. Poznan city is one of largest indus—
trial cities in Poland.

Cormmer prica bnlices
previcus yoar=1

,.___._.-—r-———‘-"-‘___ﬁ__’—'—‘
13- ¥ T T u
1906 g 1808 1953 5234 ]

— folat - cormadilices - scrvices

1900 -4y T T T 1 4 T T L T T T T T T
-1 12912 3 4 S 6 T 8 9 18 1l 12°'S2-}
- tommeef peice o industrisl product

Fig.A5.1-1 Price Indices
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Since World War I1 Poland has become an industrialised country, though agricul-
ture_temains relatively important in employment terms. After rapid expansion of
industry during the 1970s, Poland entered the 1980s with declining levels of output.
By 1982, domestic output amounted to only three quarters of its 1978 peak level.
Although economic decentralization was partially introduced from January 1, 1982
and self-~management organs were set up in 1983, the reform failed because of the
unexperienced self-management under centralized materials distribution system and
the foreign debt burden. These situation nceded the "sccond stage" of economic
reform.

A highly comprehensive reform program, the Economic Transformation Program
(ETP) was prepared with the support of IMF and the World Bank.

The ETP pursues three broad objectives:
- stabilization
- structure reform
- progressive restoration of credit worthincss

Stabilization was the most urgent policy to overcome the hyper—inflation. The
policy consists of threc major pillars:
- reducing demand pressure and strengthening financial discipline
- implementing a monetary policy
- using the exchanging rat¢ and wages to break the momentum of infla-
tion

Polish GDP for 1990 was 506,253 billion zl, with 273,900 billion zI(54%) from
the indusial sector, 38,246 billion zI(8%) from the agriculture sector and ZI 90,452
billion zI{18%) from the trade sector.

Table A.5.1-1  Trend of GDP (bill.zl, %)
1970 1980 1985 1989 1990
GDP current price 8,658 104,752 (06,253
constant price in 1984 7,030 7,869 6,695
1970 = 100 100 169.1 162.6 181.9 154.8
Industry 546 52.1 48.6 47.9 42.6
Conslruction 9.8 10.1 12.0 12.0 12.1
Agriculture 173 15.8 14.4 12.8 15.0
Forestry 1.4 1.3 1.2
Transport 6.7 7.2 4.3 4.4 4.2
Communication 0.9 1.1 13
Trade 0.9 12.8 16.5 18.4 21.7
Other productivity activities 1.7 20 0.8 1.0 L0
Public enterprises 1.1 1.1 1.1
100.0 100.0 100.0 100.0 100.0
Note: share 15 calculated m conslant price base.
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With its output continﬁing to increase compared to that the of public sector, the
private sector is playing more of a promotive role in the Polish economy. And the
1992 privatization's timetable predicts that the better half of Poland’s GDP will be
produced by the private scctor by the end of 1994,

Poland was the first Eastern Europcan' country to introduce a flexible currency to
facilitate foreign trade. No limits are currently imposed on the acquisition of hard
currency to fund imported goods and services. The zloty was devalued in May
1991 by increasing the amount cxchaﬁgcd for the US dollar from ¢,500 to 11,300.

The changes in trade are shown in Table of A.5.1--2,

Table A.5.1-2  Changes in Trade

1985 1986 1987 1988 1989 1950
All countrics :
{billion zl) 1,595 1,964 2,876 5272 14,864 90,513
Impont
Export 1,691 2,116 3,237 6,012 19,476 136,055
Sugplus 96 152 361 739 4,612 45,543
1 areas 10,044 10,830 10,950 10,819 10,106 6,640
{Ruble mn)
Import
Export 9,329 143,329 10,950 .11,9'38 12,217 11,014
Surplus -715 -501 15 1,119 2,111 4,374
Il arcas 5,077 5,437 5,844 7,302 7,766 8,254
(US § nm)
Impornt
Export 6,135 6,510 7,079 B,311 ‘8,533 12,020
Surplus 1,060 LO73 1,235 1,009 767 3,766

it

Sources; ﬁm’mﬁlaiys!ymny 1991

In 1990 the cxport increased both for Area I (former USSR and COMECON
countries) and Arca Il (other couniries). The balance of trade has increased because
the export of industrial goods rose, though its import decreased.
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Fig. AS5.1-2 Trend of Trade

Central Planning Office(CUP) identified the following development as"positive
tendencies” in the first quarter of 1992:

industries stirring from recession (which reports claim 17% increasc in

- March from February)

growing export profits (17% above the 1st quarter 1992 figures) along
with 5% reduction in imports, producing 385 million US $ trade
surplus in the st quarter 1992.

reduced inflation (prices increased 11.6% in the first 3 months, approx.
6 % below the anticipated figure)

smaller budget deficit than anticipated in the Government's draft
Budget bill (10,400 billion zl compared with the anticipated 18,600
billion zl}

Banks' growing foreign exchange reserve (by 3.9%)

smaller unemployment figures

It is difficult to evaluate the stability policy mentioned above although the hyper-

inflation seems to have been controlled and the balance of trade improved, but the

financial situation becomes worse than that in 1990,

But the potential of Polish economy with both technical and historical backgrounds

will overcome the constraints and it will pave a way of developments Eastern
Europe and in that sense Poland should become an affluent society.
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AS5.2

Regional Economy

Regional development in Poland had been implemented by introducing large-scale
industrial investment until the end of 1970s. Poznan city is one of large industrial
cities with leading Polish ﬁianufaciuring, and there are many obstacles to overcome
such as industrial waste in order to create a comfortable city. On the other hand,
this city is located in centra-western Poland, where road and rail transportation
routes linking Paris and Berlin with Warsaw and Moscow and, the Baltic and
Scandinavian countrics linking with Balkans. Thesc spatial characteristics shows
the potentiality of this arca aiming to a border—less economy.

Poznan province, which compriscs an arca of 38,200 sq km, is an indus~
trial/agricultural region with a well-developed network of transportation services.
There are no data on GDRP(gross regional domestic product) in Poland, therefore,
the industrial characteristics are pointed out by the figures of investment and
production of major industrics.

Table A5.2-1  Regional Economy in 1988, 1990

Current Price Constant Price
1985 1990 1985 1990
M.ZI M.Z1
M.ZL - % M.Z1 difference
Investment .
Total 76.6 4461.7 39 46.8 7.4 51.9
industry 17.8 1269.5 3.1 11.4 19.5 71.8
Construction 21 73.2 4.2 1.4 1.2 -14.4
Agriculture 13.3 621.8 47 83 9.1 9.6
Forestry 03 14.5 33 0.2 0.3 37.6
Transport 6.4 128.1 2.0 43 22 -49.1
Communication 98.5 5.4 1.9
Trade 2.2 278.4 6.7 . ] 4.9 229.3
Other productive 0.2 48.0 0.1 0.8 455.6
aclivity
Public enterprises 7.0 3126 4.8 4.5 52 15.0
Communily activity 216 1161.5 39 13.5 17.8 323
Science & techaic 0.5 311 7.9 03 0.6 101.3
Education 2.3 199.7 6.1 1.5 3.7 153.3
Cullure & art 0.4 16.7 5.7 0.2 03 26.6
Sports 1.4 110.6 4.2 0.9 1.9 114.4
Tourist 0.6 31.1 2.8 04 0.5 36.6
Others 0.5 66.4 1.7 0.3 1.2 250.9
Production
Industry 452.9 23742.0 4.1
Construction 84.7 30811 7.4
Agriculture 57.6 1835.5 4.9
Trade 2005 11346.0 43
oles: Industry” includes mining
Sources: "Rovznik Statystyczny Wojewodztwa Pozanskicgo"

1991,1986
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4% of the cconomic growth of the country is atiributed to Poznan province
although it holds only 3.5% of the country's population and 2.6% of the country's
arca.

The changes of the investment according to industrics are shown in Table A.5.2-2
and A.5.2--3. The increment of trade is most impressive, which is about 120 times
in Province in 5 years, form 1986 to 1991, and more than 145 times in the city in

the same 5 years.

Table A5.2-2

Investment in Poznan Province

(Bill.zl)
1985 | 1956 1987 1988 1989 1990 1991 1991/
1986
Total 76,560 | 99327 | 139,298 | 248018 | 738472 | 4461736 | 6334833 | 638
Manufacturing 17519 | 24653 | 36112 | 73443 | 220,058 | 1,269,451 | 2,057,338 | 835
Construction 2,133 | 3259 | s222 | 9395 19,538 73,219 90851 | 279
Agriculture 13310 | 16992 | 21,698 | 37443 | 108547 | 621,848 | 470605 | 277
Transport 5225 | 6224 | 1,081 [ 12645 | 20,247 128136 | 200083 | 321
Trade 2540 | 377 | 4981 | 10035 | 39837 | 278356 | 445647 ] 1193
Public enterprises 6967 | 8374 | n7a {23200 | 70024 | 312,563 | 411,534 | 49
Communily activities 21,550 25,684 33,128 54,504 163,914 1,161,452 1,641,894 63.9
Othess 7316 | w0004 § 1525 | 27353 | 83307 | ewrn | 106881 | 1016
Table A.5.2-3  Investment in Poznan City
(Bill.zl)
" 1985 | 1986 1987 1988 1989 1990 1991 1991/
1986
“Total 29200 | 40808 | 38200 | 103500 | 281,797 | 1662823 | 2626073 | 644
Manufacturing 8649 | 12957 | 20635 | 40209 | 105609 | 617561 | 829,199 | 640
Construction 1801 | 2636 | 433 | 794 14,874 41,244 53430 | 203
Agriculture 731 476 648 | 1425 5032 8,405 3,702 7.8
Transpont 1470 | 3512 | 5405 | 6322 6411 44,587 92400 | 263
Communication 967 | 1351 1,851 | 3205 | 11982 65,235 61,295 | 454
Trade A |y | o262 | os720 | maod |oiesge | 257923 | 1456
Public enterprises 3289 | 3334 | 4422 | 858 29565 | 111,902 | 216200 | 64.8
Communily activities 7087 | oz | 10181 | 15408 | 42506 | 304447 | 525413 | 577
Others 3985 | sese | s1z2 | 14686 | #31a | 303632 | 586511 | 1037

The city of Poznan is the centrc of the Poznan region. The comparison of major
socio—cconomic factors between Poznan City and Poznan Province is shown in
Table A.5.2-4.




Table A.5.2-4  Comparison of Poznan

City % Province

Area (sq.km) 201 {32) 8,151
Population (1.000) 590.1 (44.2) 1,334.1
Investment {bili 21) 1,662.8 (37.3) 4,461.1
~ Industry 617.6 {48.6) 1,269.5
- Construction 41.2 (56.3) 73.2
- Agriculture 84 {14) 128.1
- Forestry 57 {39.3) 14.5
- Transport 44.6 {34.8) 1281
- Communication 65.2 (66.2) 8.5
- Trade i65.8 (59.6) 2784
— Other productivity

activities 164 (34.2) 48.0
- Public management 111.9 {35.8) 3126
— Communities adtivitics 3044 (26.2) 1,161.5
Production
~ Industry (71 bn) 2,842 (54.1) 23,742
~ Agriculture (ha) _89 { 1.6) 5449

According to the data of 24 March in 1992, there are 17,476 enterprises in Poznan

city shown in Tablc A.5.2-5.

Table A.5.2-5  Number of enterprises leistered

City and Province

Total State Municipal } Foreign | Private
Total 17,476 806 278 170 16,222
Industry 3,429 113 68 79 3,169
Construction 1,403 64 37 4 1,298
Agriculure 116 29 2 0 85
Forestry 12 4 0 0 0
Transport 431 46 4 3 378
Comimnunication 14 10 0 0 4
Trade 8,380 48 56 45 8,231
Public management 713 11 2 0 700
Others 2,978 481 109 39 2,357

Within 17,476 cnterprises, private enterprises count to 16,222 {93%) and forcign
enterprises are 170. These show the potentiality to develop this region as a
worldwide trade canter in jointing forcign enterpriscs and introducing new technol-

ogy.




A5.3

Income Level

The changes in income level based on GDP per capita are shown in Table A.5.3-1.

Table A.5.3~1  Changes of Income level

1985 1986 1987 1588 1989 1490

GDP (trillion zl) 8.7 10.7 14.0 25.0 1050 | 5063

Changing rate (ZVUS §) | 1472 | 1752 | 2652 | 4306 | 1446 | 9500

Popuiation (million ) 373 37.6 37.8 379 38.0 38.2

GDP per capita (US §) 1,577 1,624 1,398 1,531 | 1,910 | 1,395

(reference)
GNP per capita* (US §) 6,470 6,883 | 7,270 | 4,560

Sources: Rocznik Statystyczny 1991
* mark WEIS ARC report(CIA,Economiv  Statisiics 1990)

The income level (GDP per capita) seems to be lower than the standard of living
of the Polish people, however, the data from WEIS ARC report states a higher
figure.

The standard of living is supposed to be declining due to hyper—inflation. The
statistics on income show that the average wage of employees increased 50 times
in 5 years, from 1985 to 1990, although the indices of consumer price increased
more than 60 times.

Although it is assumed that the effect of inflation altered the life of the people, the
statistical data show that it only affected the houscholds of retired persons and
pensioners. The revenue of employees' household increased having to cope with the
increase in cxpenditure (refer Fig.A.5.3-2). Shares of fuel, clectric and thermal
power in expenditure rose, though that of food decreased. The main rcason for this
change scems that cnergy subsidics had been cut step by step.
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Compared to the national level, the income level of Poznan city is much higher.
The surveys on Poznan were conducted on employees, retires and pensioners

showed higher income levels than the national survey results:

Table A.5.3-2  Comparison of revenue
Household National Poznan
1985(A) | 1990(8) (B/A)Y | 1990(C) (/)
Employees 1i.4 563.0 49.4 6322 1.12
{10.3) (488.7) (47.4) {496.9) {1.02)
Employees-farmers 11.4 396.3 52.3
(9.1} (454.6) (50.0)
Farmers 12.0 5713 48.1
(10.2) (509.3) | (499
Retired person and 9.3 4938 53.1 570.7 1.16
pensioners {9.8) {4B6.0) (49.0) (486.0) (1.01)
Note: upper is revenue 1,000 Ziinenth per capita

down is expenditure

The composition of expenditure in accordance with income class arc shown in
Fig.A.5.3-4.
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Food shares decreased as the income level increased. The other shares, which 2
include the expenditure for culture, education, sports, tourism and recreation, has
increased as income level increased. It is . typical that the expenditure for
fuel,clectric and thermal power have high shares in the lower income class.

Industries

1) Manufacturing industries

The manufacturing industry of Poznan employs 158,600 people, 27% of the
province wofking populace. The remaining 52% arc government employees. At
present the industry is beset with difficult problems, such as lack of funds for the
reconstruction of plants or facilitics to introduce modern production methods and
standard of efficiency, and absence of cffcctive measures against negative environ-
mental impacts.

Although the production of private companies was only 7,185 billion (30%) in
1990, privatization was implemented. This new trend has revealed the willingness
of many production companics to join or merge with foreign firms.

Sales production in 1990 in Poznan Province was dominated by the food industry,
followed by the electrical appliance and machinerics manufacturing industry which

holds the largest number of employees.

Table A.5.4-1  Production and cmployment

Industry Sates of Production Employment
Amount % %
(bill.Z1)
Fuel and power 1,205.3 . 13 39 i
Metallurgical 182.9 1.0 0.2
Electrical machinery 5,286.8 295 43.7
Chemical 1,679.2 9.4 6.9
Mineral 252.8 1.4 2.6
Waond& paper 9363 52 7.8
Consumer goods 6259 3.5 10.9
Food 7,199.3 40.1 18.6
Other 4824 2.7 5.4
Total 17,950.7 100.0 100.0 u

Sourcs; Rocznik Statystyczny Waojewodziwa F_n-z-nauskicgo,wgl

New legal regulations, concerning the investment of forcign capital in Poland
combined with the positive attitudes of local authorities towards various forms of
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coopceration with foreign. investors as well as efficient handling of all the necessary
formalities, has placed the Poznan Province sccond in the country with a number
of foreign farms with foreign capital. In the network of foreign enterprises, chemi-
cal, clothing, food and textile industrics predominate. Among joint venture com—
panics, food and crop processing, clothing and building materials industrics arc
numerous. In joint venture companics, German investors have the largest share, that
is 54% of the total.

Z)  Agriculture

The agricultural industry (livestock and crop preduction) in Poznan Province has
a high standard and productivity despite of poor soil quality. This makes the
province one of the leading regions in agricultural output.

There area has 544.9 thousand hectares of agricultural land and 44% and 56% are
owned by the public and private sector, respectively. 474.3 thousand hectares arc
cultivated and secded, and 41% is occupied by the private sector.

The compositions of crops on seeded land is as follows:

%
- grain 1 47.0
— potatoes : 85
— industrial material 1124
including sugar beets : 5.5

— others :32.1

J3) Trade

[n 1990, there were 10,126 shops, of which 3,169 were under public ownership
including cooperative associations and 6,857 were private shops. The number of
shops doubled since 1985. The salcs of consumption goods reach 6,048 billion zl,
i.c 4.5 million 2l per capita per year.

The number of retail shops in Poznan city is 5,410, and total floor space is 335,700
sq. m, i.e 568 sq. m per 1,000 inhabitants and many morc shops opened this year.

4) Energy

There are two plants supplying electricity and heat. There is a network for
transferring of clectricity in Poland. The electric demand decreased because of
privatization of state enterprises, that reflects on the figures of imported of elec—

tricity(refer Fig.A.5.4-1). It also is said that there is a reduction of 6,000 MW in
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the power produced although 25,000 MW is nceded in Poland. Therefore the
enterprises faces great losses.

Electricity
T
B__
51 /
4+
3__.
2._.
l ) 1 1 L ] 1 L]
1885 1985 1887 1983 1989 1989 199t
— import - export
Fig.A.5.4-1 Changes of Import of Electric Power

The demand for heat supply, alters according to the temperature in winter.
Consumers arc having to pay more as the policy cutting the energy subsidies was
cnforced by the state. Therefore, there is little choice for the users as heat cnergy
is sold to a local distribution municipal enterprises (PEC).

5) Tourist

There are 19 hotels with 2,373 rooms and 4,195 beds in Poznan city. The number
of overnight stays in 1991 reach 490,100.

The Poznan International Fair affects the cconomy of the city. Every year, about
20 different international trade events take place. The most famous is the Fair in
June. In 1991, it attracted 4,151 exhibitors from 38 countries and over 200,000
visitors.
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6) Services and others

Poznan has becomc the sccond largest centre of banking and businesses in Poland.
There arc nearly 30 banks and 11 insurance agencics in the city. Poznan also boasts
the largest number of joint venture companies.

L.ocal Finance

For administrative purposes, Poland is divided into 49 voivodships and 2,121
communes. The voivodship comprises 46 provinces and 3 cities with provincial
statuses(Warsaw,Krakow and Lodz) and they provide basic government services.
The provincial authorities(voivodship) plan, supervise,co-ordinate and assist them
in carrying out their tasks.

New local councils changed fiscal regulations in 1990, and introduced a new local
financial system since January 1st,1991. The validity of the Act was limited within
1991 only, because further reforms of Polish economic system was planned,
especially the introduction personal income tax. According to this "tentative” Act,
local revenues consist of:

- local taxes, fecs and charges

- government grants (general and specific for delegated powers)

- carnings from Council rents

- budget surpluses from previous vear

- income from loans and bonds (:short-—term loans may not exceed 5%
of command annual expenditure)

The most important local taxes are:
- different local taxes (local property tax among them)
- agricultural taxes

Central government determines maximum rate of important taxes and tocal author—-
itics will be able 0 reduce (or even abolish) rates in particular cases.

Municipalities and Communes (gumina) also share income tax revenue, which is
mainly shared by state government (central tax):

- income tax from enterprises located in particular units : 5% of revenue
form this tax (50% of most of small scale private sector enterprises )
- tax on salary : 30% of revenue
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Central grants will consist of three different types:
- general grants
- conditional grants _
- conditional grants for delegated powers

From the aims mentioned above, the portion the of municipal has to shoulder is
larger than that of the voivodeship.

A5.6 Tax System and Utilities Charging System

In Poland, new fax systems are now being reviewed. A value-added tax(VAT) is
expected to be implemented in 1993. On May 4th,1992, a fresh set of sales taxes
were published. The tax rates for imported articles, domesticaily-produced goods
and scrvices have been increased, for example;

- profits of casinos from 35% to 40%
- profits of lottcries

and betting office from 5% to 10%
- cars with engines from

2,000 c.c. from 25% to 30%
- cars with diescl engines ditto.

Sales tax is being introduced on manufactured foods,e.g. cured meat, diary goods,
flour mill products, prepared fruits, sugar or kitchen oil. A 5% tax is being
imposed on children's goods, building materials and construction services. These
alterations in tax systems reflect the needs of the state budget and the move toward
the introduction of VAT and excise tax. It is said, however, that these tax rates will
change retail prices by 6% , thus increasing inflation by 3%.

The present tax systems consist of many kinds of taxes. The three majors taxes are
three as follows;

— Corporate Profits Tax Corporate cntities are liable to corporate
profits tax at 40% rate,

- Sales Tax(Turnover Tax) Turnover tax is imposed on services and
trade carried out within Poland and on
goods imported. Rates vary depending
on the nature of the goods or services
involved.

p
i
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- Individual Income Tax A new unified personal income tax was
introduced on 1st January 1992, consoli-
dating scveral categorics of personal
taxation. Under this system, faxable
income of residents is gencrally taxed at
progressive rates of 20%, 30% and
40%.

Other taxes are "Withholding Taxes"(20% for dividends and royalties and 3(% on
interest) and "Inherence and Gift Taxes"(progressive tax rates ranging from 5% to
40%}.

Poland has three local taxes;

— Real property tax Buildings and parts of buildings apart-—
ments are required to pay the real prop-
erty tax. Communal authorities cstablish
the applicable rate. The tax is based on
the area in which the building stands, the
initial value of buildings or the area of
the land.

— Transport vehicles tax The Ministry of Finance establishes rates
for each type of transportation vehicle,
bascd on technical features rather than its
value.

~ Dog ownership tax Naturally persons are liable for dog
ownership tax on each dog in their pos-

session.

Certain fees arc also levied in addition to local taxes. Administrative fees are

-charged if a new law is passed by the communal authoritics and official actions are

not covered by a stamp indicating duty legislation. Vendors must pay a market—
place fee. A local fee is also charged on persons staying temporally at spas and
similar facilitics.

The fee for SWM is collected by "SANITECH", which is one of the municipal
enterprises. The fee for waste collection depends on the types of containers and
frequencies of collection, although the latter diverts from the contract specifica—

tions.

>
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Table A.5.6-1 Price List of SANITECH Service

SANITECH Other firms

aunicipal susicipal hoaolhe- | sunicipal | mupicipal bosoth-
vasles Lic aod after pro- { vastes elic and after pro-
' duction dietion
i. Vebicle private, combi, pick-up, : :
private vith traller 25,000 35,000 45,000 55,000
2. Vehicle van 0.5 - 1t capacity 30,000 ' 1,000 90,008 110,008
3 Truck 1 - 21 capacily 15,000 - 105,000 125,000 163,800
§ Track 2- 4! 100,000 140,000 180,000 220,000
5. Trock 4- Bt 125,000 115,000 125,000 113,000
§. Truck 6- 8¢ 175,000 15,000 319,000 183,000
7. Teuck 8- 104 225,500 315,000 105,000 493,000
8. Truck 10 - 121 215,000 385,000 {85,000 603,009
3 Track12- 161 300,000 120,003 240,000 66,000
10. Truck 16 - 204 375,000 315,000 675,000 873,000
i1, Truck 20 - 24 1 300,000 09,008 900,600 1,100,900
[2. wore than 24 ¢ 625,000 875,000 1,125,000 1,315,000
13 Truck trailer 1 axle 50,000 10,000 50,000 110,000
. Truck trailes to 4 ¢ 100,000 140,000 180,000 120,000
i5. Truck lraifer 4 - 31 175,000 113,005 205,000 15,000
ib. Truck trailer 5- 61 130,000 210,060 210,000 330,000
17. Truck trailer 5- 8t 200,000 280,000 360,000 440,000
18. Truck frailer 8- 10t 30,000 330,000 130,000 230,000
19. zore than 10 t 330,000 {30,000 630,000 116,000
20. Special-non-dusl '
af 1.5 0 capacily 87,000 {02,000 317,008 632,300
bf 12 8” capacity 300,000 {26,000 340,000 664,000
of H.5a? capacily 162 000 307,000 532,600 197,008
d/ 16 & capacily 400,000 364,000 120,000 880,000
1. Special container type (depend
ing on contaiser capacity)
a} SP-5 {SP¥-6} 123,000 175,000 25,000 133,000
b/ SPw-1 175,000 45,000 315,000 396,000
¢} SPx-8 © 200,000 280,000 360,000 40,000
df SW-10 230,000 336,000 150,000 330,000

' - for individual residents of Poznan

Poznan, 13 April, 1992

A - 32



Table A.5.6-2  Price List of Dumping in Suchy Las Landfill

1. Fee for collection with
non-~dust vehicles
1. Detached house area
order/contract
a/ SM-110 contract
b/ SM-1100 contract

2. Multi-storey building area
a/ SM-110 contract
b/ SM-1100 contract

3. One-time collection
a/ SM-110 order
b/ SM-1100 order

1I. Fee for collection with container
vehicles (division takes container
capacity into account)

1. SPW-5, 5PW-6 contract/order
2. SPW-7  contract/order
3. 5PwW-8 contract/order
4. SPW-10 contract/order

Iil. Fee for landfill dumping

Poznan, 13 April, 1992,

municipal wastes

municipal homothetic
and after-production

for collection of 1 container

18,000
92,000

10,500
73,500

20,000
110,000

300,000
410,000
500,000
600,000

25.000/m"

A-133

18,000
92,000

10,500
73,500

20,000
110,000

410,000
550,000
600,000
750,000

35,000/m’



The tipping fee at the disposal site depends on the volume of waste, therefore
compression to reduce the volume of waste is becoming a good business in Poznan.

Therc are charges to protect cnvironment and water resources. The waste is
categorized into for four groups according to their impact on the environment. The
charge is collected in proportion to the discharged volume of waste:

I group 250,000 Zl/ton
II group 100,000 Zl/ton
Il group 40,000 Zi/ton
IV group 20,000 Zl/ton

This charge is the resource of the Provincial(voyvodship) Funds for environmental
Protection and Water Management,

The tariff on clectric, thermal power and water supply is also charged by these
supply and distribution companics. In Poland, a contract is usually made between
the managing authorities of buildings and these companies. The residents make a
contract with the authorities for total management fees including solid waste col-
lection fee, for cxamples in proportion to their area or the number of family
because there is no way the volume of each consumption can be determined. It is
casier to coliect the fees for waste collection, but difficult to reduce the volume of
solid waste.
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ANNEX B WASTE AMOUNT AND COMPOSITION SURVEY

Bl

Objectives and Definitions

1) Ohjective of the Survey
Basic information such as the quantity of solid waste generated in the survey arca,

the population covered by the collection services, collection area map, etc. is the
key for formulation of a successful and workable solid waste management plan.

A WACS (Waste Amount and Composition Survey) was thereby carried out in
order to obtain basic information of waste generation ratio, discharge amount,
amount of sclf-disposal and collection, and finally to clarify the waste stream in
the Study arca.

The WACS was carried out both in summer (June, 1992) and winter (December,
1992) to get the waste data in these season. The average data was then determined
from these data.

2) Definitions of Wastes

In order to make the contents of the WACS and the waste stream clearly under-
stood, the words used in the study are defined as follows:

a. Household waste

Waste generated in or discharged from cach houschold. Those generated
through commercial activities are excluded,

b. Comimercial waste

Only refers to wastes generated and discharged from shops or any commercial
activity. Shops include restaurants, hotels, drug stores, grocery shops, printing
shops, private offices, ctc..

¢. Market waste

Waste generated in or discharged by markets both for wholesale and retailing.



d. Institutional waste
As for institutional waste, government office waste is examined in the Study.
e. Road sweeping waste

Road sweeping waste include all wastes gencrated by.thc following cleansing
services:

- r1oad sweeping waste; and
-  public area cleansing waste,

f.  Bulky waste
Abandoned bulky items (such as furniture and trucks), which are discharged
from the above-~mentioned categorics of sources, is considered as bulky waste
in the Study.
g. Other wastes
Other wastes in the Study are the wastes disposed of at the present Suchy Las
disposal site and arc not considered as the MSW (item a. to f.).

3) Method of Waste Amount Survey

Waste amount survey was divided into the following three methods:
- discharge ratio survey at generation sources;
- final disposal amount survey at the present Suchy Las landfill; and

- interview survey for generation sources.

In addition, the results of the POS were referred for the final determination of the
amount. The method applied to the WACS is tabulated in Table B.1-1.

SETB
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Table B.1-1

Method of Waste Amount Survey

Category

Discharge Ratio

Disposal

Interview

Suivey Amount Survey Survey

MSW (Total) X

Houschold Waste X

Market Waste X

Commercial X

Institutional X

Road Sweeping X

Bulky Waste X
Others (Tntal) X

PEC Ash X
" Sewage Sludge X

Others X

Note: The item given "x" was surveyed in the Study.

Selection of Sampling Point for Discharge Ratio Survey

wastes were sampled at each generation sources. However, the bulky and other
wastes were only studied regarding their amount by means of obscrvation at the
present landfill. The sampling points are presented in Table B.1.2-1.

Table B.2-1

Sampled Waste Catcgory

- In order to know the discharge ratio of each waste, the following categories of

in summer

in winter

— Houschold Waste

- Commercial Waste

- Market Wastc

- Institutional Waste

- Road Sweeping Waste

— Household Waste
~ Commercial Waste
- Market Waste

— Institutional Waste




1) Household Waste

‘The ash discharged from the stove in the residents was deemed to be an important
factor for the composition of waste. Therefore, houschold waste was classified into
the six categories as shown below.

~  new apartment built after 1945 with heat supply =

- new apartment built after 1945 without heat supply

~ old apartment built before 1945 with heat supply

~  old apartment built before 1945 without heat supply
~  detached or semi-detached house with heat supply

~  detached or semi~detached house without heat supply

Additionally, only in winter the waste was sampled from waste collection trucks,
of which collection arca was new apartment' with heat supply, only for wastc
composition analysis in order to compare the difference of data due to the different
sampling methods.

2) Commercial Wasie

Commercial waste was classified into two categorics which consist of food supplier
like a restaurant and ordinary shop.

The amount of waste discharged from both categories was measured. The compo-
sition analysis, however, was carried out concerning the waste of food supplier due
to the reason as shown below;

~  The composition of waste discharged from food supplier was quitc
different from that of ordinary shop.

- Waste discharged from ordinary shop is almost equal to the institutional
wastc in appearance.

—  Therefore the waste composition of ordinary shop can be replaced with
that of institutional waste.

3) Market Waste

Poznan City is dotted with some markets of middle and small scale. As the result
of the reconnaissance, the two representative markets were selected in consideration
of kinds of commeoditics and scale of sclling. As waste composition between two
sampling points was not differcnt apparently and discharge amount of cach market
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was too much (8m® cach), wastc amount survey was carried out at the two points
and waste composition survey was carricd out only for the one point.

4) Institutional Waste

Amount and composition survey of institutional wastc was carricd out at the
municipality office and pension office.

Waste amount was measured at the two offices and waste composition was ana-
lyzed at the one office because the waste composition between two sampling points
did not differ apparently.

5) Road Sweeping Waste

The amount of road sweeping waste and the distance of road were measured during
Time and Motion Study.

All above mentioned is shown in Table B.2-2.

Table B.2-2  Sampling Points of Waste Amount and Composition Survey

Category (1) : Category (2) Ca:cgory 3)

Houschold Waste New Apartment [Heat Supply 25
New Apartment [Non Heat Supply 5
HOld Apartment Heat Supply 5
{0ld Apariment MNon Heat Supply 10
Detached or [Heat Supply 5
Semi-detached House
Detached or Non Heat Supply 10
Semi-detached House
[Mixed Waste (only in winter) fHeat Supply 1
~ommercial Waste  |Shops Other than Catering 7
Catering Shops 3
arket Waste 'Wholesale 1
Retailing 1
nstitutional Waste  {Municipality Office 1
Pension Office 1
* Road Sweeping 1
Waste
Note: * As for the road sweeping waste, only its amount was surveyed once in summer

by Time and Motion Survey.



Tablec B.2-3-  List of Survey Points for Waste Amount and Composition Survey
N District Category Nos. of Address Nos, of
o ‘ Sample Resid-

enis
1 2 3 4 5 6
1 Piat~ New Apartment 10 1 TOBISZEWSKI  os. Boleslawa Chrobrego 9F/147 5
& kowo building after i 2 BLAZBICZAK 08, Boleslawa Chrobrego 9F/140 4
2 1945 3 BONIECKI 0s. Boleslawa Chrobrego 9F/139 5
4 TOBACZYNSKI  os. Boleslawa Chrobrego 9F/138 3
PIEC 5 IWINSKA - os. Boleslawa Chrobrego 9F/135 3
6 GASIOR os. Boleslawa Chrobrego 97136 4
7 KIROLCZUK 05. Boleslawa Chrobrego 97161 3
8 KRZYWDA os. Boleslawa Chrobrego  4/9 4
9 ZAKLAD FRYZIERS
os. Boleslawa Chrobrego 21/c 5
10 POLCZYNSKA  os. Boleslawa Chrobrego 17/116 &
3 Wino- New Apariment 10 1 DROBNIAK o5, Zwyciestwa 19A/137 4
& | prady building after 2 MATEWSKI 08, Zwyciestwa 19A/117 3
4 1945 3 SPORNA 08, Zwyciestwa 18A/118 - S
4 KUNERT os, Zwyciestwa 19A/122 4
PEC 5 BIALY - 05, Zwyclestwa 19A4/125 4
6 LITWICKA o5, Zwyciestwa 19A/112 5
7 KOZA 05, Zwyciestwa 19A/63 4
8 SZYMANSKI 0s. Zwyciesiwa 19A/64 5
9 KESZYCKI 0§, Zwycicstwa 19A/65 3
10 GOLEBIEWSKA os. Zwycieshwa 19A/3 4
b} Rataje New Apartment 5 1 JANCZAK os, Orla Bialego 47/1 3
8. érla buitding after 2 NOWAK 0s. Ozla Bialego 49/2 4
Blalego 1945 3 SPLAWSKA os. Orla Bialego 5172 5
47 : 51 4 KRAWCZYK os. Orla Bialego 54/ [
PEC 5 PETRAS o0s. O¢la Bialego 6912 )
6 Wilda New Agpariment S 1 ZIETA ul. Rolna 27/4 6
ul, building after 2 KIIJEWSKI ul. Rolna 42/8 4
Roloz 1945 3 WASZKIEWICZ ul. Rolaa 29A/13 4
4 KLUCZYNSKL  wul Rolma 66/6 7
NO PEC 5 ULINSK1 uf. Rolna 5817 3
7 Centum § Old Apariment 5 1 BINIARZ ul, Ratajczaka 16/17 3
building before 2 JANICKA ul. Powstan. Wielkop. &13 2
1945 3 HELMAN ul. Garbary 2 3
4 MATUSZEWSKA ul. Mostowa 3am 4
PEC 5 BUGUSZ Plac Wolnosci 412 2
8 Ryiek 0ld apartment 5 1 BRUKARCZYK Rynck Lazarski 10A/4 5
Lazarski | before 1945 2 WOZLAK Rynek Lazarski 16/3 3
3 MAJOREK Rynek Lazarski 16/12 2
NO PEC 4 PALUSZCZAK  Rynck Lazarski 4/9 -2
5 MYTKOWIAK  Rynck Lazarski 10A/% 5
9 Wilda 01d apartment 5 1 SMURA ul. Madalinskiego 6 1
ul. before 1945, 2 KULINSKI ul. Madalinskicgo 91 5
Madalin 3 URBANIAK sl. Madalinskiego 13/23 4
NO PEC 4 MATUSZEWSKI ul. Madalinskiego 2173 3
5 FLANC ul. Madalinskicpo 23/4 2
10 | Wino~ Detached or 5 1 SZWABIG ul, Knieca 2 6
grady Semi-detached 2 PORALA ul, Kmieca 21 10
Houses 3 KOSTRZEWSKI  ul. Kmieca 19a 7
4 ROCHOWIAK ul, Softysia 22 5
PEC 5 STACHOWIAK  ul. Kmieca 13 2
11 | Boni- Delached and 5 1 HOJIAN ul. Broniborska ia 2
borska Seme-detached 2 MOROZ ul. Broniborska 7 6
3 GORECKA ul. Broniborska 8 2
NO PEC 4 SZYMXOWIAK o). Broniborska . B 3
3 KRZYZYNIAK  ul. Broniborska 13 5
12 | Solacz Detached or 5 1 WANDA ul. Goralska 4 4
semi-delached 2 KRUK ul. Pomorska 6 8
hovse 3 KRUK ul, Mazowizcka 27 3
4 WALERYCH ul. Mazowiecka 38 14
NO PEC 5 RACZKOWIAK  ul. Malopolska 16 4
Total Belached or 35
semi-detached 25 RESIDENTIONAL WASTE
NO PEC
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13 | Sw. sklepy, 5 1 SKLEP KONFEKCYINY ul. Sw. Marcin 61 84n?
Marcin reslanracje 2 SKLEP OBUWNICZY  ul. Sw. Marcin G1A 136
3 BAR-BISTRO ul. Sw, Marcin 3% 63.8
4 RESTAURACIA ul. Sw. Marcin 25 110
5 BAR MALA GASTRO. ul, Sw, Marcin 23 110
14 | Stare sklepy, 5 1 KAWIARNIA Stary Rynek 106 500m?
Miasio restauracje 2 SKLEP IVC Stary Rynek 86 200
3 SKLEP SPOZYWCZY  ul. Kozia 5 20
4 RESTAURACIA ul. Kantaka 89 540
5 RESTAUR. "BISTRO"  ul. 27 Gudnia (Kasia)} 13 964
Total 10 COMMERCIAL WASTE
Institutional office 1 1 Municipality Piac Kolegiacki 700 p.
3 2 Social Wellare Office. ul. Dabrowskiego 570 p.
Total 2 INSTITUTIONAL ‘WASTE ‘
market; Market . 1 1 PLAC WIELKOPOLSKI 225 p.
fiuit & veg- 1 2 RYNEK JEZYCKY 300 p.
etable
Total 2 MARKET WASTE

Survey Period of Discharge Ratio Survey

The survey was conducted in summer from 10th to 17th June 1992, and in winter
from December 4th till 11th in 1992,

Method of the Discharge Ratio Survey

Method of the Survey is tabulated in Table B.4-1. Upon consideration of the daily
fluctuation of discharged waste, the survey was conducted continuously for 8 days.

1) Collection of Sample

Before the execution of the WACS, a required numbers of plastic bags distributed

‘to residences, shops and offices selected as sampling points. Then, the samples

collected by the Study Team are classified or distinguished with a sticker.

Samples discharged in markets were collected by the container.

2} Waste Amount Survey

Amount of waste was measured at each sampling point. Samples taken from plastic
bags were measured by spring balance and samples from containers were measured
at the truck scale installed by the Study Team.



3) Waste Composition Survey
a. Method of sampling

The composition of wastc mcasured in the dry base in summer and in wet
base in winter in accordance with the following categories.

- residential area (PEC) ' 4
~ residential arca (Non PEC) K
~ commercial

- market

~ institutional

~ mixed waste from new apartiment area {only in winter)

Each category of waste was gathered and mixed together. Then, waste mixed
together was reduced in volume by applying the reducing method described
below many times until the volume became 30 to 50 litres as shown in Fig.
B.4-1. '

i.  Mixing
In case that, large size waste e.g. cardboard, textile etc. was contained in
the waste, those big size waste was made small and mixed again.

ii. Dividing
Waste mixed well was divided into four blocks which should be almost

same volume.

ili. Reducing
The diagonal two blocks of waste divided into four was removed.

Above i-iii method was continued until remaining waste volume became the
designated amount for waste composition analysis (30 to 50 litres). Then, the

waste was put into a plastic bucket.

The plastic bucket containing waste tapped on the ground several times and
measured the waste volume with eye and the weight by the platform balance.

ASG (Apparent Specific Gravity) was calculated by following formula.

ASG = Weight of Waste (kg) / Volume of Waste (1)



After ASG was measured, waste was applied to the composition survey. Items
of wastc composition survey were shown in Table B.4-1.

I Mixing

MX’I  ——s——

Il Dividing

D=

i Reducing D removed

S

Y]
W

removed

L
@ waste for | mixing

Fig.B.4-1 Waste Reduction Method

Table B.4-1  Method of Survey

Dischirge source Collection of Sample Wasle Amouni Survey Waste Composition Survey
Residential Area (PREC) by plastic bag by spring Analysis liems
balance - ASG {Appaent Specilic Gravity)
- Physical composition ... dry base
Residential Area {(NO by plaslic bag by spring {earbage, paper, lextile, plastic,
PEC) balance glass, prass and wood, leather and
. A . rubber, metal, ceramic and soil,
Commercial Area by plastic bag by spring others)
balance

- Chemical analysis
+ Three contenis (moistare,

Market by container by weighbridge combustibles, ash)
+ Lower calorific value
Institulional by plastic bag by spring + Ultimate analysis {carbon, hydro
balance gen, nifrogen, suiphur, chlodne,
OXYREN)
Residential Arca from communal con- nil
{Mixed Waste) tainer




- b, Composition ana]yéis

Physical composition and chemical analysis were conducted on the following
items:

i Physical composition

The Physical composition was measured in dry base in summer. The
samples was dried in the dryer (100°C, 3 days). After drying samples
was classified into the following 10 items.

Physical composition was measured in wet base in winter. Before
drying, sample was divided into the following 10 items, then the weight
of cach item was measured.

~ garbage

- paper

- textile

- plastic

- grass and wood

— leather and rubber
- metal

- glass

-~ ceramic and soil
- other

Result of the physical composition was described in percentage.

ii.  Moisture content

Samples after measured physical composition were dried by nature drying
for 3 days, then they were dried in the diyer for 1 day (106°C, 24 hours).
After drying, the weight of cach—item of sample was measured. Mois-

ture content was calculated by following formula.

Moisture content(%)=(before drying weight (kg) ~ after drying
weight (kg)/before drying weight (kg) x 100

fil.  Chemical analysis
After drying, sample was applied to chemical analysis. The sample was
took out combustible samples from the after drying sample. The com-

bustible samples were following 6 items.

B - 10
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— garbage

~ paper

- textile

- plastic

~ grass and wood

— leather and rubber

Each combustibic samples were pulverized into the fraction less than
2mm size by the cutting mill. After pulverization samples were mixed
together again, then the sample was applied to chemical analysis.
Chemical analysis was practised for the following items. -

- Ash content
Ash content in this Study includes ash after the combustion of the
combustible matters and the following non-combustible items:

. metal

. glass

. ceramic and soil
. other

- Combustibies content _
Combustibles content was got from the subtraction the weight of
combustion ash from the weight of the combustible matters.

~ Lower calorific value
Lower calorific value was obtained by the combustion in the
calorimeter bomb, measuring water temperature increase in a
calorimetric vessel which surrounded the bomb.

- Ultimate analysis
Ultimate analysis was done for the following 6 itemns.

. carbon

. hydrogen

. nitrogen

. sulphur

. chlorine
oxygen

Result of the ultimate analysis was expressed by percentage.

B - 11



B.5

B.5.1

Results of the Survey

Resuits of the Survey' in Summer

1) Wasie Amount

a. Household waste

The result of waste amount survey is tabulated in Table B.5.1-1.

Amount of waste discharged from residence per unit per day was different in
PEC and Non PEC. Discharged ratio of waste from residence was 427
g/day/person in PEC and 674 g/day/person in Non PEC. Average discharge

-1atio of waste was 529 g/day/person.

Table B.5.1-1

Discharge Ratio of Household Waste in Summer

Category Number of | Total Number Average ‘Average

Residence of Family Discharge Discharge

Members Amount Amount

(/) (/d/pe)
ilouseheld (PEC) a5 151 64,425 427
Houschold (Non PEC) 25 107 72,375 676"
Average 60 258 136,800 530

Note: * The figore included domestic ash,

b. Commercial, market and institutional waste

The result of waste amount survey is tabulated in Table B.5.1-2.

Table B.5.1-2 Discharge Ratio of Commercial, Market and Institutional Waste

Category Number Taotal Total Averape Average Average

of num- Rumber Discharge Discharge | Discharge

Samples ber of arca Amount Amount Amount

(m’} (g/d/m’)

Commercial (i)' 7 - 2,534 62,083 - 24.5

Commercial (2)" 3 - 1938 33,605 - 1734
Market 2 5257 - 1,682,463 3,204.7 -
Institwtional 2 1,270" - 80,264 63.2" -

Note: *1 commercial {1} shops
*2 commercial (2) calering
*3 Number of shops
*4 Number of employee
*5 gfshop/day
*6 g/employeefday
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2) Waste Composition
a.  Apparent specific gravity

The result of Apparent Specific Gravity survey is tabulated in Table B.5.1-3.

Table B.5.1-3 Apparent Specific Gravity in Summer
Category Apparent Speeific

Gravity
Household (Heal Supply) 0.216
Household (Non-heai supply) 0.206
Market 0.199
Commercial (Catering) 0.228
Institotional 0.074

b. Waste composition

The results of waste composition survey are tabulated in Tables B.5.1-4 to
B.5.1-10. The following iterns shall be noted for the usc of the results:

i. Domestic ash

- Domestic ash was mixed together with other wastes for obtaining
the sample (30 1 - 50 1} for physical composition analysis at the
first day.

- Therefore, the data of the first day was excluded for the prepara-
tion of the average of household (non--PEC) and summary.

- Domestic ash was not observed among the other wastes than
houschold (Non PEC).

- Due to the confusion, domestic ash in household waste (Non PEC)
was included in the category of ceramic and soil in summer, and
in the category of other in winter.

ii. Analysis base

- Physical composition analysis was done in dry base in summer and
in wet base in winter.

- For the better comparison, the result of summer (in dry base} was
converted into wet base, using average water content of cach
category of waste in winter.

B~ 13



iii. Estimation of the lower caloric value

The lower calorific value (LCV) of waste can also be cstim.ated_ by the
following formula based on the result of the study in Poznan and data
obtained in the Japan.

Due to the limitation of the sample amount for the LCV analysis (about
1/5000 of the sample amount for the physical composition analysis, i.c.
1 to 2 g), the measured LCV highly depends on a chance and may not
represent the actual figure. Therefore, the LCV cstimated by this form-
ula was 'applicd to the design of the incineration plant in this study,
referring to the LCV measured in the laboratory.

LCV = (RGa' * 1,400 + RPa™* 2,550 + RT™ * 2,450 + RPI™* 6,900
+ RGr™® * 630 + RL™ * 3,400) / 100

RGa™  ;Ratio of garbage in wet weight (%)

RPa  ;Ratio of paper in wet weight (%)

RT" ;Ratio of textile in wet Weight (%)

RPI™ ;Ratio of plastic in wet weight (%)

RGr®  ;Ratio of grass and wood in wet weight (%)
RL® ;Ratio leather and rubber in wet weight (%)
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Table B.S.1-4 Summary of Waste Composition Survey in Summer

Classification Household Household Market Comm | Institu-
(PEC) {(Non PEC) ercial lional
garhape (%) 3136 - 20.32 32.64 29.99 9.38
paper (%) 16.94 1671 2240 14.64 62.33
combust- | textile (%) 8.66 7.93 7.89 6.63 1.69
ibles - plastic (%) 3.14 730 8.51 3.4 519
grass and wood (%) 11.96 1229 19.47 721 115
father and rubber (5%) 2.54 364 0.44 0.15 0.00
Physical
composi- Total (%) 79.54 7719 91.35 66.76 87.74
tion
metal (%) 400 4.03 249 | 719 4.55
non- " glass (%) 11.02 ) B.76 236 23.10 518
comb- ceramic and soil (%} 144 6.32 2.08 1.68 1.17
ustibles other (%) 4,01 3.69 1.71 1.26 1.37
Total (%) 2047 22.81 8.64 333 12.27
Total (%) 10001 99.99 99.99 99.99 100.01
Three moisture (50} 42.19 40.34 7011 40.94 20.50
contents combustibles (%) 36.4 35.32 21.59 26,07 63.56
ash (%) 21.77 24.34 830 32.99 15.94
Total (%) 100 100 160 160 100
Chemical s
’ Chemical | catbon (%) 1835 18.92 10.90 13.37 29.08
analysis  { ontents | hydropen (%) 39 405 246 | 290 6.68
of nitrogen (%) 0.88 0.80 0.34 0.37 0.32
combu- sulphur (%) 004 0.08 004 0.02 0,06
stible chilorine @) 0.31 0.19 0.19 0.14 0.25
oxygen (%) 12.54 1128 7.65 9.27 27.16
Total (%) 36.04 3532 21.59 2607 63.56
Measured LCV (keal/kg) 1,662 14% _ 536 1,126 2,987
Estimated LCYV (keakkg) 1,806 1,736 1946 [ 1,568 2,287
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Table B.5.1-5 Result for Houschold (PEC) in Summer

10 11 12 13 14 15 16 17 Aver-
Classification Sdun, p Jun. Juz, Jun, Jun. Jun., Jun. Jun, age
1992 1992 1992 1992 | 1992 1992 | 1992 1992
garbage (%) | 3476 | 3445 | 3146 | 22.79 - 3750 § 26.60 | 31.97 | 3136
Paper (%) -3 1545 | 1662 | 1908 | 1553 - 18.60 15.81 1747 | 1694
com- textile (%) 8.88 9.23 10.37 4.1 - 610 |1238 9.55 8.66
bustibles plastic (%) 6.56 8.53 9.22 44 - 92.67 7.28 6.28 8.14
Physi- T} ograss and wood (%) | 1407 | 1250 { 1013 | 947 - 1234 | 1055 § 1427 | 11.90
¢al leather and rubber (%) 0.69 0.60 0.49. 042 - 4.21 3z 8.16 2.54
comp- lotal (%) | 8041 | 8193 | 8075 | 6176 - 8842 | 7580 | 8770 | 79.54
osi-
tion melal (%) 237 3.03 337 4.65 - KAV 84 139 4,00
noR- glass (%) 932 11.09 | 1046 | 27.82 - 338 4.98 5.08 11.02
comb- ceramic and soil (%) 0.00 0.00 2.18 kEy)| - 1.60 2.87 045 1.44
uslibies other (%) 197 3.97 3 2.76 - 344 i3 338 4,01
tolal (%) 1966 § 1808 19.24. | 38.24 - 1159 24.20 1230 | 2047
Totat (%) 100 100 - 99.99 100 - 100 100 100 100.01
Three | moisture (%) | 5451 ] 47.55 | 3878 | 33.07 - 41.21 39.67 1 40355 | 4219
contents combustibles (%) 28.41 35.10 3954 | 284 - 4019 34.19 46.51 36.04
ash (%) 17.08 17.35 21.68 | 38.59 - 18.60 26.14 1294 | 2.7
sotal (% | 100 100 100 100 - 100 100 100 100
Che- "
mical Chemi- carbon (%) ] M.60 | 37.03 | 1910 | 15.05 - 19.93 1845 | 2431 | 1835
cal con- hydrogen (%) .00 374 4.23 3.28 - 4.28 407 483 3.92
analy- lenls of nilrogen (%) 0.63 1.10 0.97 042 - 0.62 1.01 1.3% 0.88
sis com- sulphuy (%) 001 0.06 002 0.01 - 011 0,02 0.07 0.04
busti-ble chlorine (%a) 0.26 0.18 0.42 0.26 - 0.23 0.56 0.18 0.31
oxygen (%) 9.91 13.00 14.79 9.23 - 15.02 1009 1573 § 1254
lotal %y | 2841 | 35.11 3953 | 2835 - 40.19 | 3420 | 4651 | 3604
Measured 1OV (keaVkg) | 1,156 | 1,582 | 1,986 | 1,451 - 1,883 | w01 | 1975 | 1662
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Table B.5.1-6 Result for Houschotd (Non PEC) in Summer

1 11 12 13 14 15 16 17 A-
P Jun, Jun. Tun. Tun, Jun. Jun, Jun. Jun. ver-
Classificat
aestlication 1992 § 1992 | 1ov2 | wov2 | woez | ooz | 1992 | 1992 | age
garbage (%) [ 2043 } 2643 | 3271 | 3140 - 3600 | 2390 | 2539 | 2932
paper (%) | 1401 { 1626 | 2022 | 1442 - 1445 | 1898 | 1594 | 1671
com- | iextile %) | 272 | 1084 | 68 | 817 - 673 | 94l 559 | 793
Physi- | busti- | plastic % | 44§ 647 | 7211 | 7201 - 737 { 973 | 610 | 730
cal hies prass anil wood (%) 6.93 12.91 10.31 13 - 1148 10.79 14.56 12.29
comp- leather and ubber (%) 319 416 271 310 - §.00 2.12 1.71 3.64
osi~
tion total @) | 5342 | 7707 | 9 | 178 - 8413 | 7493 | 69290 | 77.19
metal (%) | 254 | 604 | 354 | 386 - 399 | 494 181 | 408
non- glass (%) PRY 12.59 9.23 7.98 - 3.10 1645 3.21 876
com~ ceramic and soil (%) | 30.64 0.00 3.50 6.21 - 425 0.7¢ 23.27 6.32
busi- | other (%) | 349 | 420 | 383 | a3 - 453 | 297 | 24 3.69
itiles
total (%) | 4658 { 2292 | 2010 | 2218 - 1587 | 2506 | 3070 { 2281
Total (%) § 100 99.99 { 100 99.99 - 100 99.99 [ 99.99 | 100
moisture (%) | 3103 | 4688 | 4184 | 4514 - 4944 | 3247 | 2627 | 4034
‘Three | combustibles %) | 2259 | 3140 | 3503 | 30.20 - 3234 | 420 | qo00 | 3532
con- § ash (%) | 4638 | 2072 | 2313 | 24.66 - 1822 | 2460 | 3373 | 24.34
ients
total (%) | 100 100 100 100 - 100 100 100 100
- Chem | cabon (%) | 9.9% | 1678 | 1954 | 1742 - 13 | 22a | 2o | 1892
Chem= | 5 hydrogen @) | 250 | 374 | 400 | 345 - 392 | 487 | am | 405
al con- | nilrogen @ | oa1 | 102 §{ 077 | oas - 084 { 046 | 128 | os0
fents sulphur (%) 0.04 0.04 0.06 0.00 - 0.12 0.07 0.16 008
snaly- 1o chlorine ) | o042 | oar | o | oas - 019 | o200 | 009 | 019
sis co- oxygen @ | 923 | 946 | 1056 | 868 - 1094 | 1489 | 1315 | 11.28
mb~
wstie  § ol %y | 2259 | 3141 | 3503 | 3009 - 3234 | 4292 | 4000 | 3532
bl
Measured 1OV (kealkg) | 627 1,376 | 186 | 1,082 - 1,262 | 1,977 | 1,754 | 1,490
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Table B.5.1-7

Result for Market in Summer

10 11 12 13 14 15 16 1 A-

Classification Jun, Jua, | Jun, Jun. Jun, Jun. Jun. Jun. ver-

1992 1 1992 [ 1992 | 1992 § 199 | 1992 | 1992 } 1992 | age

2

garbage (%) | 3367 | 3485 | 3276 | 3.4 -} 307 | 3127 { 3358 | 3264
paper (%) § 2376 {2218 | a2 | 257 -~ 12650 | 2072 | 2198 | 2240

com- textile (@ § 752 | 775 | 837 | 838 - B2S 7.15 779 |- 7.89

bustibles | phstic (@ | 814 | 17 867 | 849 - 9,14 8.81 861 | . 851
Physi- grass and wood (%) | 1681 | 1863 | 19.66 | 19.98 « P91y | 2329 | 1874 | 1947
cal leather and subber (%) 0.24 025 0.27 027 - 0.26 1.55 0.25 0.44

comp-

" osie total (%) { 9014 | 9137 | 8885 | 9143 - | s405 § 9269 | 9095 | 135

tlon . —
metal %) | 246 | 245 206 | 30 - L82 2.23 329 249

non- ghss %) § 469 | 212 | 428 | L37 - 057 194 | 238 § 236

comb- ctramic and soil {%) L1 239 | 299 227 - L7 2.8 1.67 208

ustibles | other @) | 160 | 168 | 182 .| 182 - 1.79 1.56 1.69 171

total (@) ] 986 | 864 | 11as | 856 | - | se5 | 731 | soa | se4
*Fota} @) | wo | wo 100 $5.99 - 100 100 ] 99.98 | 99.99
. moisture (%) | 6574 | 69.04 | 7450 | T4.69 - | 73548 | 6377 1 591 | 701
‘Three cvombustibles (%) | 2651 | 20.67 16.31 18.15 - 21.99 24.50 2298 1 2159
conients ash (%) 7.5 10.29 $.10 716 - 447 11.73 761 8.30

tolal wy | 10 100 100 100 - 100 100 100 100
Chemi- | carbon @y 1275 | 1091 § 741 § 859 - | sz | 1338 | 1ne7 | 1090

gl““‘ cal hydrogen @ | 287 | 278 § 170 } wes § - | 267 | 289 | 269 | 246
oontents nitragen (%) 026 0.27 636 0.2% - 0.36 0.44 0.43 0.34

of sulphur (%) 004 0.04 0.02 0.04 - 0.04 0.07 0.01 0.04
maly= | comb- chiorine %) | 007 | on 0.2 0.24 - 0.20 0.36 012 0.19
ss vsti-ble | oxygen @y | 1052 ] 687 | 692 | 706 - 6.89 755 | 196 | 165
total (%) | 2651 § 2067 | 1632 | 18.16 - {2198 § 2449 | 2298 | 2159

Measured LCY (keal/kg) | 820 421 i) 311 - 509 676 712 536
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Table B.5.1-8

Result for Commercial in Summer

10 1 12 13 14 15 16 17 Ave-
Classification Jun. Jun. Jun, Tun, Jun. Jun. Jun. Jun. rage
- 1992 1992 1992 1992 199 1992 1992 1992
: 2
garbage (%) | 3856 | 33.02 | 3343 | 2970 - 2393 | 2854 ] 2273 | 20.99
paper (%) 996 | 946 1778 | 19.25 - 1792 | 1651 11.62 14.64
combust- textile (%) 5.31 320 8.05 7.56 - 10.84 5.59 578 6.63
bles plastic (%) 522 4.93 10.26 10,73 - 8. 9.23 B.58 8.14
Physical grass and wood (%) 533 330 735 7.58 - 5.70 5.84 1537 721
composi- leather and rubber (%) 0.00 0.00 0.00 0.00 - 1.03 0.00 0.00 0.15
tion
total (%) { 6438 | 5400 § 7687 | 7482 - 6746 | 6571 6408 | 66.76
metal (%) 10.24 3.66 617 3.95 - 8.72 7.46 10,14 719
non-— glass (%) 24.19 40,68 9.02 16,75 - 22.02 244 24.62 23.10.
comb- ceramic and soil (%6) 0.00 0.91 6.33 281 - 0.57 L16 000 1.68
ustibles other @ | 119 | o7} 16 | 1566 - 124 | 126 1.15 1.26
tolal {%) 35,62 | 4599 | 23.13 | 2517 - 32.55 34.29 35.91 3323
Total @) { 100 99.95 | 100 99,99 - |10 100 9999 { 99.99
moisture (%) 38.61 2393 | 52.19 | 53.78 - 40.28 40.64 3718 40.94
Three combuslibles (%} 27.53 2936 § 25.38 22.37 - 2737 2534 25.13 26.07
contenls ash (%) [ 3386 | 4671 | 2243 § 2385 - 3235 | 3402 | 3769 | 3299
total (%) 100 100 100 100 - 100 100 100 100
Chemical carbon (%) | 1270 1 1452 | 1370 | 11.82 - 1454 1 1390 1 12.39 13.37
Chemical | contents hydrogen (%) | 288 | 33 | 280 | 262 - 309 | 291 | 268 | 200
analysis of nitrogen @ | o015 | 022 | o0aa | 051 ~ 043 | 057 027 | 037
combu-- sulphur {%) 0.01 0.03 0.04 0.02 ~ 0.00 001 0.02 0.02
sti-ble chloring {%) 0.12 0.11 0.17 0.09 - 0.21 018 0.13 0.14
oxygen (%) 11.68 11.17 825 731 - 9.10 777 9.64 9.27
Total {%) 27.54 20.36 25.44 22,37 - 27.37 25.34 25.13 20,07
Meastred LCV (kealkgy | 1,009 ] 1,251 | 1,073 | 883 - | 1313 | 1173 | 1081 |} 1,126
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Table B.5.1-9 Result for Institutional in Summer

10 11 12 1 .13 | s 16 17 | Ave-
I Jun. Jun, Jun. jun, Jun. Jon, Jun, rage
fical
Classification 1992 | 1992 § 1992 | 1992 | w99z | 1992 | 19%
garhage @+ 972 | 670 § 2347 | 1255 - w56 | 727 | 938
paper (%) t 6195 | 6969 | 3582 | 5152 - 6413 | 6435 | 6233
combust- | texlile (wy [ 617 | 479 1 950 | 6.52 - 123¢ | g63 | 769
fhles plastic %) | 284 | 59 | 441 | 545 - 493 | 477 | 519
Physical gress and wood @ | 406 | 215 | 468 | 477 - 2.84 192 | 35
COMposi- Ieather and nbler {%) 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00
tion
total (%) | 8674 | 80.38 | 77.88 | ROS1 - 0480 | 8694 | 87.74
‘metal (%) 178 508 | 520 | 497 - 267 224 4,55
non- glass @ | 634 | o009 | 987 | 1011 - 043 | m 518
comb- ceramic and soil () | 156 1 031 ] 475 | 245 - o072 | om 117
ustibles other @ | 158 | r14 | 220 | 166 - 1.61 0.84 1.37
total (%) | 1326 | 1062 { 22.81 | 1919 - 5.9 | 1306 | 1227
Total (%) | 100 100 .{ 9999 | 100 - 9099 | 100 | 100
‘moisture () | 2374 | 1703 § 3437 | 2ae - 2415 | 1257 | 232
Three combustibles %) | 6025 | 6805 § 4506 | 5286 - 67.64 | 6898 | 6047
contenis ash (%) {1601 | 1482 1 2057 | 2220 - 821 | 1845 1.t6m
fotal @ two {1we fw Jwo | - Fwe Lo |00
Chemical | carbon %) § 2570 { 3228 | 2077 | 2436 - 2994 | 331 | 2769
Chemical | contents hydrogen (%) 6.29 728 468 53 - 7.32 7.19 6,35
analysis of nitrogen (%) § 020 | 023 | o015 | o036 -t o2 | o6 | 0%
combu-— sulphur (%) 0.09 0.07 0.06 0.05 - 0.04 0405 0.066
stible chlorine ) § oz | 033 | 017 | o027 - o190 | o026 | o2
oxygen (%) 12776 | 2786 | 1923 | 2248 - 2993 | 2076 | 2584
tolaj (%) § 6025 | 6805 | 4506 | 5286 - 67.64 | 6898 | 6047
Measured LCV (kealkg) | 2,569 | 3,068 | 2,150 | 3,281 - 2,797 | 3222 | 2848
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B.5.2

Results of the Survey in Winter

1) Waste Amount

a.

Household waste

The result of wastc amount survey is tabulated in Table B.5.2-1.

Table B.5.2-1 Discharge Ratio of Houschold in Winter
Catepory Number of | Total Number Average Dis— Average Dis—
Residence of Family charge Amount charge Asmount
Members {g/d) (g/d/pex)
Household (PEC) 35 146 72,839 499
Houschold (Non PEC) 25 90 99,340 1,082
Average 60 236 170,183 721
Note:

*The figure includes domestic ash.

b. Cominercial, market and institutional a waste

The result of waste amount survey is tabulated in Table B.5.2-2.

Table B.5.2-2 Discharge Ratio of Commercial, Market and Institutional
Waste
Category | Num-- Total Total Avcrage Average Avcrage
ber of | number number Discharge Discharge | Discharge
Sampl of area Amount Amount Amount
€s (m?) (&) {g/d/m’)
Commercial (1)" 6 -] 1,858 42,548 - 22.9
Commercial (2)" 4 - 315 45,234 - 143.6
Market 2 525" - 1,502,130 2,861.2" -
Institutional 2 1,270™ - 66,929 52.7'¢ -

Note:
*1 commercial {1} shops
*2 commercial (2} catcring
*3 Number of shops
*4 Number of employee
*5 gfshop/day
*6 g/employece/day



2) Waste composition
a. Apparent specific gravity
The result of Apparent Specific Gravity survey is tabulated in Table B.5.2-3.

Table B.5.2-3 Apparent Specific Gravity in Winter

Category Apparent

' Specific

Gravity
Household (Heat Supply) 0.216
Household (Non~heat supply) 0.222
Market 0.248
Commercial {Calering) 0170
Institutional - 0129
Houschold (from collection truck) 0.247




Lo

Ko

b.

Waste Composition

The result of waste composition survey is tabutated in Table B.5.2~4 to B.5.2~

10.

Table B.5.2-4 Summary of Waste Composition Survey in Winter

Classification Houschold | EHousehold Mar- Com-— Insti- Vehicle
{PEC) {MNon PEC) ket mercial tutional Sample
garhage (%) |} 43.63 3528 32.40 29.31 9.01 39.76
paper (%) 1 1631 19.20 2114 21.54 36.11 18.51
combu- textile (%) 576 917 2.03 146 2.81 4.16
sti— plastic (%) 6.90 8.i3 7.63 13.64 8.11 6.89
Physical bles grass and wood (%} 2.43 L17 16.39 0.50 0.86 333
lather and rubber {%) 206 2.55 0.26 0.00 0.00 141
COmposi- ;
Total (%) | 71709 75.50 79.85 66.75 76.%0 74.06
tion
metal (%) 337 252 2.54 827 3.04 4.71
non-— glass (%) | 1834 1742 1273 24.40 18.94 14.74
comb- ceramic and soil {%) 0.00 0.00 0.60 043 0.76 1.34
ustibles other (%) 1.19 4.50 431 011 0.34 310
Total (%) 22.90 24.43 20.18 KENA 23.08 25.59
Total (%) | 100 100 100 100 100 100
Three moisiure {%) { 3312 3234 48.26 29.56 16.46 32.82
contents combustibles %) | 3948 39.61 27.83 3522 54.91 37
Chemical ash @) | 2740 28.06 23.91 | 35.21 78.63 29.95
analysis
Total %) | 100 100 100 100 100 100
Chemica! | carbon (%) | 1936 19.72 12.57 16.93 24.51 19.60
contents hydrogen (%) 428 445 3.09 3.87 6.06 3.82
of nitrogen (%) 0.75 0.63 0.60 0.70 0.46 0.76
combu— sulphur (%) 0.64 0.09 0.01 om 0.05 0.03
sti-ble chlorine (%) 0.84 0.22 0.53 0.56 0.11 0.33
oxygen (%) | 1421 14.50 11.03 13.08 23.72 12.71
Total %) | 39.48 39.61 27.83 | 3523 5491 3125
Measured LCV (kealkg) 1,993 2075 1,110 | 2004 2,870 1,788
Measured LCV (kcalkg) 1,729 1,863 1,681 1,942 2,191 1,675
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Table B.5.2-5 Result for Household (PEC) in Winter

o 05 05 o o8 oy 10 11 ] Aver-
Classification Dec. Dec. Dec. Dec. Dec. Dec, Dec. Dec. agc
1992 1992 1992 1992 1992 1992 1992 1992
garbage (%) | 6%.00 | 22.50 - 4340 | 5560 § 4400 | 3590 § 3500 | 43.63
papet @) | w60 | 25.10 - 1760 | 1090 { 1510 | 2140 | 1350 | 1631
com- textile (%) 9.30 71.50 - 310 570 2.50 4,80 740 5.76
busti- plastic (%) 330 9.80 - 9.60 6.80 .70 6.30 4.80 6.30
Physi- bles prass and wood (%) 0.30 330 - 0.30 1.40 2.00° 8.20 -1.50 243
cal’ leather and rubber (%) 200 2,10 - 040 | 160 0.00 2.80 5.50 206
mmp— . .
asi- tolal @) | 9450 § 7030 - 7440 | 8200 | 120 | 7o40 ) 6770 | 7709
tion ' s
metal (%) 0.70 440 - 4.20 3.60 _ 500 ] 200 § 37 337
non- glass (%) 310§ 2340 - 2100 } 1260 | 2370 | 1600 | 2860 | 1834
comb- ceramic and soil (%) 000 | 000 - 0.00 0.00 0.00 0.00 - 0.00 0.00
ustibles other (%) 1.70 1.90 - .30 1.80 0.00 2.60 0.00 1.19
total {%) 550 29.70 - 25.50 18.00 2870 20.60 32230 22.50
"Total @ | w0 | 100 - lovso|wo |00 [100 |10 |09
Three molsture %) | 4361 } 2054 - 3735 | 3824 | 3297 | :303 | 2602 | 32
OOl oombustibles (%) 43,17 45.00 - 3431 40.74 3488 41.46 35.20 39.48
tenls ash (%) 12.64 | 3446 - 2835 | 2100 3213 25.51 37.69 27.40
Chemi- total (%) 100 100 - 100 99.98 99.98 100 100 100
cal -
Chem- carbon (%) 23,60 19.16 - 17.08 | 2008 16.38 2211 17.09 19.36
analysis | ical- hydrogen (%) 534 4.22 - 3.60 4.54 373 456 394 428
con- nilrogen (%) 0.56 0.50 -~ 0.64 D.98 0.88 100 071 Q.75
tents sulphur (%) 0.00 0.14 - 0.03 0.11 0.G2 0.00 0.01 D04
of chlorine (%) 1.39 0.80 - 0.54 0.68 0.67 133 | 044 0.84_
combus § oxygen (%) 1287 1 2018 - 1242 1 1435 13.20 1245 14.00 14.21
t-ibul
totat (%) 43,76 45.00 - 3431 | 4074 34,88 41.46 36.19 39.48
Eower calorific value (kcalkg) § 2,098 2,413 - 1,797 1,940 1,742 2,119 1,830 1,993

.



Table B.5.2-6 Result for Houschold (Non PEC) in Winter

o4 05 06 o7 L] 09 10 11 A-
et Dec. Dec. Dec. Dec. Dec. Dec. Dee. De¢. ver-
Classification 1992 | 1992 | 19vz | 199z | 1992 | 1992 | 199z | 1992 | age
coni- garbage (%) 3140 | 3080 - 4140 1 3950 | 4710 | 20,30 32.60 ) 3528
busti- paper (%) 750 | 3240 - 2L.70 | 23210 | 10410 18.00 9.90 19.20
bles fextile {%) 270 840 - 8.90 7.90 6.50 6.00 17.00 917
plastic (%) 270 6.90 - 7.60 13.50 | 1010 6.20 4.50 8.13
Physi- grass and wood (%) 0.40 1.30 ~ 1.20 .50 0.20 0.50 330 1.17
cal leather and rubber (%) 0.10 000 - 4.80 0.00 140 2.60 7.10 2.55
conp-
osi- fotal (%) 44.80 79.80 - £5.60 84,50 1570 53.00 7440 .{ 75.50
lion
metal (%o} 1.50 4.50 - 1.70 270 0.30 240 300 | 252
non— plass (%} 3.70 13.70 - 4.60 6.50 21.20 | 39.70 18,70 17.42
comby— ceramic and sofl (%) 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00
ustibles | other (%) 50.00 2.00 - 7.90 6.10 220 5.00 180 4.50
fotal (%) 55.20 20.20 - 1:4.20 1540 2420 47.10 25.50 2443
Total {%) 100 100 - 92.80 { 9990 | 9990 100 9990 | 99.93
Three moisture {%) § 3018 | 358 - 38.83 | 3565 3737 | 23.05 24,53 | 324
con- combustibles (%) 17.60 | 41.69 - 44.39 | 46.25 3490 26.96 43,48 39.61
tents ash (%) 52.23 2372 - 1679 18.10 27.73 49.98 3201 28.06
total (%) 100 99.99 - 100 100 100 99.99 100 100
Chem-—
ical Chemi- | carbon (%) 8.54 21.37 - 22.12 18.88 17.96 13.68 24.33 19.72
cal hydrogen (@) | 214 | 495 - 473 | 49 | 3 | 292 | 549 | 44s
analy~ con— nilrogen (%) 0.41 L.10 - 0.69 0.60 0.43 0.49 046 0.63
sis tenis sulphur (%) 0.01 0.12 - 0.15 0.14 0.04 0.08 0.00 0,09
of chiorine (%) 0.09 0.17 - 0.2t 032 0.15 0.13 0.31 0.22
combus oxygen (%) 640 13.96 - 16.48 21.39 12.59 .67 12.89 14.50
tible
total (%) 17.59 41.68 - .38 4625 34.88 26.97 43.48 39.61
Measured LCV tkecalkg) | 724 2,356 - 2,322 { 2,341 1,647 1,428 | 2,356 | 2,075




"able B.5.2-7 Result for Market in_Wintcr

04 05 06 o7 08 09 10 11 A-
Classification Dee. Dec. Dec. I3ec. Dec., Dec. Dec. Dec. ver—-
. 1992 1992 199 1992 1992 1992 1992 1992 age
2
com-" gathage (%) | 3000 | 5410 - 4000 | 27.60 | 1540 | 2990 | 2280 § 3240
busti- paper (%) 1 30.80 § 1530 - 2290 | 160 | 23.00 | 1470 | 2670 | 2114
Physi- bles textile (%) 1.40 1.10 - 1.50 5.50 240 1 010 2.20 2.03
cal plastic (%) 7.10 3.70 - 9.70 3.30 13.90 7.40 8.30 7.63
comp- grass and wood (%) | 25.10 8.80 - 19.60 £ 1680 | 2550 | 10.10 8.80 16,39
0si- leather and mbber (%) | 0.00 0.00 - 0.00 0.00 0.00 1.80 000 0.26
lion ) . .
total (%) 94.40 83.00 - 9370 | 67.80 80.20 6400 7580 T9.85
no- mefal @ | ow | 33| - [ 250t 230 | 240 | 330 [ 390 | 254
comb- glass (G} 1.30 11.30 - 3% | 2990 1740 |1 500 20,30 12.72
“ustibles | ceramic and soil (%) 4,20 0.00 - 0.00 0.00 0.00 0.00 0.00 0.60
other {%) 0.00 2.40 - 0.00 .00 0.00 27.80 0.00 4.31
toial (%) 5.60 § 17.00 - 640 | 3220 § 1980 | 3510 | 2420 | 2018
Total (%) | 106 100 - 100 100 100 100 100 100
Three moisture (%) | 57.11 | 4073 - 5543 | 44.45 | 5006 } 4039 | 49.565 | 4826
oon~- conbuslibles (%) | 31.33 | 3659 = 3328 | 2052 ] 2715 § 2168 | 2423 | 2783
tents ash (%) | 11.57 | 22.69 - 1129 | 3503 § 2278 § 3792 | 2612 | 230
Chem-
ical tofal {%) | 100 100 - 100 100 9999 1 9999 § 100 100
analy- : :
sis Chemi~ | carbon (%) | 14.58 | 16.54 - 1685 | 10,09 § 11.91 871 9.30 12.57
: cal hydrogen (%) 157 395 ~ 409 240 2.86 2.35 242 30
oon- nilrogen (%) 0.70 0.74 - 0.81 0.29 0.37 058 0.69 0.60
ients sulphur (%) 0.00 0.00 - 0.0 0.01 0.01 003 .01 0.01
of chiorine (%) 0.71 0.54 - 0.68 045 0.46 041 0.46 0.53
combu axygen (%) § 1178 | 1482 - 10.84 127 1153 9.61 1135 § 11.03
si-ible
total (%) 3.3 36.59 - 33.28 | 20.51 27.14 n.6Y 24.23 2783
Mcasured LCV (kcalkg) § 1,204 1,482 - 1,298 | 808 1,079 923 78 1,110
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Table B.5.2-8 Result for Commercial in Winter

04 05 (£ 07 08 09 10 1n Aver-
Classification Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dee. age
1992 1992 19492 1992 1992 1992 1992 1992
com- gabage (%) | 4740 | 44.90 - 4080 | 2240 | 970 | 2930 | w070 | 2931
busti- | paper %) | 23.10 | 23.00 - 1450 { 3610 | 2550 | 1440 | 1420 | 2154
Physi- | bles texiile (%) 110 0.50 - 0.30 110 130 0.10 540 1.46
cal plastic (%) 6.50 | 1740 - 1180 1 1970 | 1370 | 1300 | 1330 | 1364
contp— arass and woxl (%) 1.80 0.00 - 0.80 0.70 0.10 0.10 2.10 0.80
osi- leather and rubber (%) 0.00 0.00 - 0.00 0.00 0.00 06,00 0.00 0.00
tion ;
total (%) | 79.90 | 86.20 - 68,30 1 80.00 | S030 | 5690 | 43.70 | 66.75
non- metal {%0) 320 | 1070 - 3.80 740 740 120 | 1420 827
comb- plass (%) 16.60 000 - 2750 | 260 | 4220 | 30L.% | 4000 | 2440
uslibles | ceramic and soil (%) 0.00 300 - 0.00 0.00 0.00 .00 0.00 0.43
other {5} 0.30 000 - 0.50 0.00 G.00 000 0.00 0.11
total (%} | 200 | 13790 - 3180 | 2000 | 4960 | 43.10 | 5420 | 3321
Total (%) | 100 99.90 - 100 100 99.90 | 100 9990 | 99.%
moisture (%) | 3842 § 30.00 - 4741 | 3072 §j 2002 | 279 46 | 2956
Three- combustibles (%) § 3843 | 5340 - 2027 ) 4593 | 2837 | 2761 | 3256 | 3522
con- ash (%) § 23.17 | 1659 - 3232 | 2333 | 51.60 { 4449 | 5498 | 3521
Che- tents
mical {otal (%) { 100 95.99 - 100 99.98 | 9999 | 100 100 99.99
analy-
sis Che- carbon (%) | 17.68 | 2630 - 857 { 2339 | 1335 | 1337 15.88 | 16.93
mical tiydrogen (%) 422 5.94 - 193 5.20 323 3.15 3.45 387
con~- nitrogen (%) 0.34 133 - 0.26 145 0.34 0.85 0.88 0.78
fenls sulphur (%) 0.00 0.02 - 0.00 0.01 0.01 0.01 0.00 0.01
of chlorine (%) 0.40 057 - 022 1.09 027 0.61 0.75 0.56
combu oxygen (%) 15.79 | 19.25 - 2.30 14.79 | 1117 9.63 11.60 | 1308
stible
total (%) | 3843 | 5341 - 2028 | 4593 | 2837 | 2762 | 3256 | 3523
Measvred LCV (keal/kg) 2,000 | 2,948 - 1,040 2,879 1,584 1476 2,102 2,004




Table B.5.2-9 Result for Institutional in Winter

. 04 0s 06 07 a8 03 10 11 Aver—
Classitication Dec. Pec, Dec. | Dee, Dec. Dec. Bee. 1. Dee. age
1992 1992 1942 1952 1992 1992 1992 1992
com- parbage %) | 1080 | 690 - 15901 630 -] 680 | 170 § 470 ] 9.01
busti- paper (%) | 69.90 | 4420 - 6160 | 5220 | 53.00 | 4250 § 6340 } 5611
Physi~ bles textile ' (%) 8.10 0.20 - 1.90 1.10 1.70 0.30 0.40 281
cal plastic (%) 370 13.40 - 10.10 8.50 320 5.10 12.80 8.1
comp-- : grass and wood (%) 0.40 0.50 - 1.50 | 0.00 0.20 220 0.80 0.86
osi- Teather and mbber (%) 0.00 0.00 - 0.00 0.00° 0.00 0.00 0.00 0.00
tion
total ' (%) | 9290 | 6520 - 9740 | 68.10 | 64.90 § 6180 | 88.10 | 76.50
non- melal (92) 0.60 9.20 - 250 1.50 0.80 4.90 1.80 304
comb- | glass (%) | 550 1 1940 - 000 | 3030 | 3440 | 3320 | 100 } 1894
ustibles | ccramic and soil (%) 0.00 5.30 - 0.00 000 -1 000 | 000 G.00 0.76
other (%) 1.00 1.20 - 0.00 020 0.00 0.00 0.00 0.34
tota) (%) 7.10 § 3480 - 250 1 3200 | 3520 [ 3810 | 11.90 ] 23.08
Total (%) § 100 100 - 9950 | 100 100 9950 ] 100 99.98
Three moisture (%e) 29.08 12.90 - 2219 13.47. 13.87 10.54 13.16 16.46
Che~ con- combusiibles (%) 1 5647 } 4895 - 6798 | 5047 | 4613 | 4663 -] 67.72 § 540
mical tenls ash (%) | 1445 } 3814 - 983 | 3606 | 4000 | 4282 | 1912 § 28.63
anzly— i
sis 1otal (%) | 100 99,99 - 100 | 100 100 5599 | 100 100
Chemi~ | carbon . (%) } 2705 } 2139 - 2949 | 2049 | 21.09 | 2373 { 3035 § 245%
cal hydrogen (%) 6.30 5.04 ~ 179 5.43 5.13 529 7.47 506
con- nitrogen ) 1 051 ¢ o7 - 045 | 033 026 | 026 | 068 | 046
tenfs sulphur (%) 0.04 0.03 - 0.07 0.05 0.04 0.04 005 ‘| 0405
of chlorine (%) § 0.6 | 008 - 014 1 007 | o1e o1 § o | om
com- axXygen (%) | 2241 § 2171 - 30.04 ] 24.10 19.51 19.20 29,06 1372
bustible
total (%) | 5647 | 4895 - 6798 | 5047 | 46.13 | 4663 | 6772 | 3491
Mceasurcd LCV (kealkg) 3 2,829 | 2,635 - 3245 § 2,524 | 2,538 | 2326 | 3,997 | 1,870




Kisecd

Table B.5.2-10

Result for Houschold Waste ( from Container) in Winter

™ 08 06 07 08 09 10 11 A~
Classification Bec. Dec. Dee. Dec, e, Dec. e, Dec. ver-
1992 | 1992 | 1992 | 1992 | 1992 | o992 | 1992 | 1992 | ape
com- | garbage @) | 5160 | 3200 - 4140 | 41.80 | 2470 | St.80 | 3500 | 39.76
busti~ | paper (@) | 17.10 | 1050 - 1780 | 2150 | 2950 | 1940 § 1350 { 18,51
bles textile @) | 170 | té0 - 260 | 320 1 1130 | 150 | 740 | 406
Physi- plastic %) | 500 | 640 - 850 | 570 [ 1040 | 740 | 480 | 689
cal grass and wood (%) | 240 | 530 - 600 | 460 | 160 | 190 | 150 | 333
comp-- leather and rubber (%) 0.00 030 - 319 0.00 0.50 0.50 5.50 141
osi~
tion total (%) | 7780 | 5620 - 7940 | 7650 | 78.00 | 8250 | 67.70 | 74.06
gon- | mefal @) | 220 | 910 - 800 | 370 | 230 | 400 | 370 | 4n
com- § glass @) | 610 | 1780 - 450 1 1580 { 170 | 1320 | 2860 | 147
bust- | ceramic and soit (%) | 940 | ooo - 000 | 000 { 000 { 000 | 000 | 134
ibles | other (%) | 4.60 | 1670 - 800 § 370 | 250 | oz | 0w | 510
total @ | 2230 | 4360 - 2050 | 2320 | 2200 | 1740 | 3230 | 25.89
Total %) | w0 | 930 - 99.90 | 100 100 9990 | 100 99,95
molsture (%) | 3438 | 22.89 - 3717 | 3450 | 3233 | 4232 | 2602 | 3282
Three | combustibles (%) { 38.79 | 3007 - 37.96 | 36.87 | 4291 3694 § 377 | 3724
con- | ash %) | 2633 | 4704 - 2488 } 2864 | 2478 | 2074 | 3672 | 2995
tents
total (%) | 100 100 - 100 180 100 100 160 100
Che- | carbon @) | 2275 | 1505 - 2051 § 17.38 | 220 | 1836 | 2007 | 19.60
Chem- 1 rical | nydrogen @) | 399 | 3 | - 380 | 390 | 457 | ss3 | 352 | 3s
ical con- | mitrogen @ | o9s | ooz | - | ose | 074 | o8 | 057 | 067 | 076
tenls sulphur (%) 001 0.10 - 0.00 001 0.04 0.02 0.00 0.03
amaly- | of chiorine @) | 046 | 013 - 043 | 020 | 035 | 043 | 021 | 033
SIS comb 1} oxygen %) | 10.60 | 1086 - 1265 | 1454 | 1377 { 1382 | 1270 | 1271
ust—
ible total (%) | 3879 | 3007 - 37.95 | 36.86 | 4291 | 3693 | 37.17 3125
Measured LCV (keal/kg) 1,720 1,401 - 1,792 1,965 2143 1,790 1,702 1,788
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B.6

B.6.1

Findings

Waste Amount

1)

Discharge Ratio

a. Houschold waste

The waste diséhargc of households receiving heating supply from the district

~ in winter was almost the same as in summer. On the other hand, the waste

discharge of houscholds not receiving any heating from the district in winter
is much higher than the data in summer. Ashes resulting from the burning of
coals used as heating sources were observed to cause the increase in waste
discharge. Table B.3-1 presents the comparison of the waste discharge ratio
of the population supplied and not supplied with heating,

Table B.6.1-1

Waste Discharge Ratio of Household Waste

unit; g/person/day

Calegory of Papulation Summer Winter *Weighing
population Average
Heat supply 354,060 427.0 499.7 469.4

H Non-heat supply .236,040 676.4 1,081.6 912.8 H

Note:

* According fo the information from PEC, summer period is May to Sept. (5 months)
and winter period is Oct. to Apr. {7 mnonths). The weighing average is deduced based

on this period.

Noa-coal Household
118,020 pereon

Ceal Heat Houschold
118,020 person

i

Domastic Ash
(Coal Ash)
870g/pessan/day

Household Waste
480gfperson/day



R

Fig.B.6.1-1  Component of Houschold Waste

Although the population that discharges ash fluctuates by scason, about 50%
of the populiition not receiving heat from the district uses coat for heating
according to the POS and WACS done by the Study Team. Table B.3-2
shows the comparison of waste discharge ratio of the population using coal for
heating and those not using coal among the household not having district
heating.

Table B.6.1-2 Waste Discharge Ratio of Non-hecat Supply Popula-
tion unit: g/person/day
Category of Population Summer Winter Weighing
population Average
Coal heat 118,020 903.0 1,663.6 1,346.7
Non-Coal heat 118,020 4498 499.6 479.0

Table B.3-3 presents the comparison of the waste discharge ratio of household
waste and domestic ash of the population using coal for heating. Domestic
ash here means the ash discharged by houscholds using coal-heating.

For better understanding, the component of houschold waste is illustrated in
Fig.B.3-1.

Table B.6.1-3 Waste Discharge Ratio from Coal Heat Population
unit: gfperson/day
Category of Population Summer Winter Weighing
Waste Average
Household waste 118,020 449.8 499.6 479.0
Ash from coal 118,020 453.2 1164.0 867.8

As clearly shown in Fig.B.3-1, houschold waste is divided into two categor—
fes: household waste and domestic ash. Consequently, the discharge ratios in
1992 are concluded as follows:

household waste : 480 g/person/day for total population

domestic ash : 870 g/person/day for ash discharge population

: 174 g/person/day for total population
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Hence, the discharge amount of wastes is:

Houschold Waste : 283.2 ton/day
Domestic Ash : 102.8 ton/day

Total : 386.0 ton/day

b. Commercial, market and institutional waste

Based on the average of the data in summer and winter, unit discharge ratio
was determined as shown in Table B.6.1-4.

Table B.6.1-4 Waste Discharge Ratio
" Waste Category unit Sumimer | Winter Average Adopted
Figure

Commercial Waste

Shops g/m?/day 24.5 229 23.7 24
Catering g/m?fiay 173.4 143.6 158.5 160
Market Waste g/shop/ 3,2047 12,8612 3,037 3,040

day '
Institutional Waste glemploy~ 63.2 52.7 58.0 58

eefday

Accordingly, the discharge amount in 1992 of cach category of waste is as
follows:

i Commercial wasle
The floor arcas of cach business category are as follows;
Catering shops _ : 202,966 m*

Other shops than catering : 172,725 m?

Hencee, the amount of wastes discharged were cstimated as follows;

Catering shops : 27.6 ton/day
Other shops : 4.9 ton/day
Total : 32.5 ton/day



ii. Market waste

The number of shops in markets given were 1,970 shops in 1992.
Amount of waste discharged  : 6 ton/day

jiii. Institutional waste (Office waste)
The total number of institutional employces were estimated at 161,085
persons by the statistic data, hence;

Amount of waste discharged  : 9.3 ton/day

¢. Road sweeping waste

Based on the Time & Motion Survey conducted in Junc 1992, the following
discharge ratio was obtained:

Total discharge amount : 410 kg

Total milage : 7.2 km
Hence,

Unit discharge ratio : 57 kg/km

Average sweeping distance per day per truck : 20 kmy/day

Average number of sweepers working per day @ 4 units

Average sweeping length per day : 80 km/day
Hence,

Amount of waste collected : 4.6 ton/day

However, if the number of working days a yecar is 315, then,
Discharge ratio per day : 4.0 ton/day

d. DBulky waste
The amount of the bulky waste was obtaincd by the three days observation of

" incoming vehicles to the SLL{Suchy Las Landfill) in May 1992. The amount
of the bulky waste is deduced as follows;

~ average number of vehicles per day : 13 units
- average weight : 1.4 ton/day

~  disposal amount per day : 18.2 ton/day

The working days of the SLL a year is 315 days. Hence,
Discharge ratio per day : 15.7 ton/day



e. Other wastes

The Suchy Las landfill received wastes other than MSW mentioned above and
they are categorized as follows;

- PEC ash

- sewage sludge

- others

The total disposal amount of the other wastes was obtained by the record of
truck scale installed in June 1992. Considering the working days (315 days)
of the SLL and the results of interview survey to the PEC and two sewage
plants, daily disposal amount of the other wastes are as follows:

- PEC ash : 14.9 ton/day
- sewage sludge  : 40.9 ton/day
- others : 26.6 ton/day

f.  Conelusion

The waste discharge and disposal ratio was concluded as shown in Table
B.6.1-5.

Table B.6.1-5 Waste Discharge
Wasle
Category of Waste Discharge Ratio Quantity Amount per
Day
{tonue/day)
1. MSW
Houschold Wasie - - 386.0
{Houschold Waste) (480) {590,100 persons) (283.2)
{(Domestic Ash) (870 (118,020 persons) (102.8)
Commercial Waste - - 325
{Shops) 24) (202,966 m%) 4.9
{Catering) (160) (172,725 w®) (27.6)
Market Waste 3,040 1,940 shops 6.0
Institutional Waste 58 161,085 employee 9.3
Road Sweeping Wasle - - 4.0
Bulky Waste - - *15.7
4
Sub--total 453.5
2. Other Wasles

PEC Ash - - 14.9
Sewage Sludge - - 4.9
Others _ - - 26.6
Sub-total *82.4
Total 535.9

Note: * The figure is disposal amount.
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Accordingly, the following major figures on waste discharge ratio are deduced:

- MSW discharge amount : 453.5 ton/day
- MSW discharge ratio per capita : 769 g/person/day
- Annual MSW discharge : 165,500 ton/year

Waste Disposal Amount at Suchy Las Landfiil

The waste disposal amount at Suchy Las landfill obtained by the usc of the
truck scale is as follows;

in summer : 573.4 ton/day
in winter : 600.6 ton/day
Average : 589.3 ton/day (5 months summer and

7 months wintcr)
Assuming the working days per year for the disposal site is 315 days/ycar, the
total disposed amount per day is 508.6 ton/day.

According to the observation shown in Table B.6.1-5, the disposal amount of
wastes other than MSW was 82.4 ton/day. Consequently, the actual disposal
amount of MSW is calculated at 426.2 ton/day. The figure is equivalent to
93.9% of the estimated discharge amount of MSW.

Considering the present collection coverage ratio is 90 % and permissible
error of the WACS, these results are observed to be quite rcasonable.



B.6.2

Waste Coniposition

Upon consideration of the ratio of the discharge amount of each category of waste,
the composition of MSW cxcept for domestic ash, road sweeping and bulky wastes
is cstimated and tabulated in Table B.3~9 and B.3-10: i.c. thc weighing average
waste composition of houschold waste excluding ash, commercial, market and

institutional wastes is calculated.

Table B.6.2-1 Physical Composition of MSW (Wet Base)

Calegory Item Ratio (%) "
Combustible Garbage 33,95
Paper 19.33
Textile 7.27
Plastics 7.89
i Grass & Wood 590
Leather & Rubber 2.26
Sub-total 76.60
Noncombustible Meial 3.76
Glass 15.16
Ceramic & Soil 1.53
Others 293
Sub-~total 23.38
Total 100 il
Note: MSW here excludes domestic ash and road sweeping and bulky waste.
Table B.6.2--2 Chemical Composition of MSW
=
Category Item Ratio (%)
Three contenls Moisture 35.74
Combustible 35.04
Ash 26.23
Chemical Contenis | Carbon 19.03
of Combustible Hydrogen 421
Nitrogen 071
Sulphur 0.05
Chlorine 0.40
Oxygen 13.63
C/M Ralio 26.8 H
Lower Calorilic Value 1,854 kt:éng
(All Waste and Measured) .
7,762 kijkg
Lower Caloritic Value 5,442 kecalfkg
{Combustible Matter) )
22,785 kj/kg

Note: MSW here excludes domestic ash and road sweeping and bulky waste.
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In order the clearly understand the lower calorific value (all waste) of MSW
excluding road sweeping and bulky wastes, the following figures are calculated by
the formula described in the previous section b, iii Estimation of the LCV.

Table B.6.2-3 Lower Calorific Values

Waste Category Lower
Calorific
~ Value
{kcal/10g)
MSW' without Ash (Measured) 1,854
II MSW withoul Ash (Estimated) ' _ 1,805
MSW with Ash (Estimated) 1,437
Houschold Waste without Ash (Estimated) 1,792
Houschold Waste with Ash (Estimated) 1,384
Houschold Waste (Coal~heat household) with Ash (Bstimated) 806
| Household Waste (1984/85 Waste Study)™ 855
Note: *1 MSW here excludes domestic ash and road sweeping and bulky waste.

*2 1984/85 Wastle Study means "Research on Technological Properties of Poznan
Municipal Waste" done by Engineering College of Warsaw.

For more reference, the comparison figures are prepared as shown in Fig. B.6.2-1
to B.6.2-5.

The figures show the relationship between non—-combustible, combustible, moisturc
and calorific value. The figures also indicate the data of household waste in
1984/85 and MSW in 1992, This comparison figure also show the reference lines
which are prepared by supposing the lower calorific value of combustibles were
5,000 kcal/kg and 4,000 kcal/kg.

For the claboration of Table B.3-11 upon consideration of the 1984/85 Waste
Study, the three contents of the coal ash were supposed as follows: i.c., coal ash
can still be used as a heating stimulant.

-  Moisture 145 %
~  Combustibles : 10 %
-~ Ash 45 %

According to Table B.3-11, the estimated LCV of houschold wastes with ash from
houscs with a coal based heating system is calculated at 806 Kcal/kg. This is very
similar to the figure (855 Kcal/kg) of the 1984/85 Wastc Study.
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Mcasured Data of Three Contents of Institutional Waste
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APPENDIX € FPUBLIC OPINION SURVEY

Ci

C2

This chapter describes the public opinion survey which was carried out during the
Ist study period. This survey found citizens' problems, intentions, opinions, etc.
concerning MSWM.

Objectives of the Survey

The public opinion survey was carricd out to understand the people's view on
SWM, which will be taken into account in the formulation of the SWM master
plan. The main objectives are summarized below.

a. To collect basic information conceming SWM.
To understand the present SWM problems.
To understand the present waste discharge, storage and coltection Sys—
tems.
To obtain the ratio of the families discharging ash.
To comprehend the citizen's understanding ievel of SWM.
f.  To obtain public cooperation in waste scgregation at the generation
source,
To understand the given waste collection fee for citizens
To understand the present SWM level considered satisfactory by the

= e

citizens.

Selection of the Survey Area

In order to obtain the public opinion of and the basic information concerning the

majority of the citizens in Poznan City, the samplc residences and shops were

selected in the following manners:
1) The residential arca was classified into the three categories shown below and
intervicwees were sclected in each categorics in the proportion to the actual

population of these residential arcas.

~ New buildings constructed after 1945 : 60 interviewees

- Old buildings constructed before 1945 : 30 interviewees
— Detached or semi-detached house : 30 interviewees
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2) The disposal of ashes from residential stoves to waste containers is considered
to be very important in determining the composition of wasie. Forty percent
of the interviewees in residential arcas were selected from areas not receiving

 heat supply from the municipal company, PE3.2. Therefore, the population
in Poznan City receiving heat supply from PEC was 60% in 1991.

3) For sampling in shops and restaurants, areas with various shops were sclected
so that the average composition of waste represents will be obtained.

Table C2-1  Sample Points of Public Opinion Survey
A e e e e e e e e — !
No Category Heat Sample Location I
: No. '
" 1 | New Apartment PEC’ 10 Piatkowo I[
: after 1945
2 10 Piatkowo
3 10 Winogrady
4 10 ‘Winogrady
5 10 Rataje Osiedte Orla Bialego 47-71
6 Not PEC 10 Wilda ul. Rolna
7 | Old Apartment PEC 10 Centrum 1'
before 1945 ‘
8 Not PEC 10 Lazarz Rynek Lazarski H
I 9 10 Wilda ul, Madalinskiego
“ 10 | Detached or Semi- PEC 10 Winogrady, os, Kosmenantow/os,
detached House Przyjazni
i1 Not PEC 10 Junikowo ul, Braniborska
12 10 Solacz
13 | Shop, Restaurant, ele. | —wemme 15 Sw, Marcin
[ 15 Stare Miasto
Toial 150
=

Note: * PEC means central heating distributed area.
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Fig.C.2-1 Sampling Points Map of Public Opinion Survey

Method of the Survey

Considering the present condition of SWM and the characteristics of Poznan Citj,
a draft questionnaire was written in English by the Study Team. After translation
into Polish, the draft questionnaire was reviewed and corrected through discussion
with the counterparts in order to meet with the situation Poznan City.

Before the execution of the survey, the Study Team performed a lecture for the
interviewers in order to let them understand the objectives and the contents of the

survey.

POS was conducted by interviewing cach resident, shop and restaurant owners or
employees. The interviewer visited each interviewee and collect answers from
them at the same time. All thc answers were imputed into a computer for analyz—

ing.
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Results of the Survey

Q1-3  Category of House

—

Residential Arca

Conmercial Area

New Apartment Building (after 1945) 46 % 7%
0id Apartment Building (before 1945) 28 % 80 %
ll Detached or Semi-Detached House 26 % 3% H

Q1-4  Distance from the house to communal container of'discharge point

e o
Residential Area ] Commercial Area
In front of the premises 10 % 19%
Less than 10 m 0% B3
10-2m 33 % 36 %
30 - 49 m 13 8 0%
" 50 n or nore 7% 6.% I
H There is no comsunal container or discharge point in 1% G % E
this area. —




II General Questions

Q2-1 Bﬁsiﬁcss Category of the House

Residential Arca | Commercial Area
Residence 97 % 0%
Restaurant 0% 23 %
Shops except restaurant 0% 40 %
Private Office 0% 3%
i Others 1% MK

Q2-2  Type of Interviewee

H Residential Area | Commercial Area
" Housewife 18 % 0%
The master of house or oswer of shap 62 % 30 %
Children 1% 0%
Other family wmember 1% 0%
Housekeeper or employee L § 60 %
Others 2% 1) %.

Q2-4  Number of persons staying in the house/shop/office.

1 Residential Area

Comnercial Area "

| Nusber of persons staying 3. 95 persons

22.3 persons "

Q2-5  Number of dwelling ycars at this place

Residential Area | Commercial Area

less than § years 23 % 57 %

5 - 10 years 16 % T%

10 - 19 years 26 % 13 %

20 years or nore 5% 235
Q2-6  Area of the house/shop/office

Residential Area Conmercial Area

l Apartment | Detached
" Area of the house/shop/office 56.9 m2 125.3 m2 356.5 n2




02-7  Heat Supply System

" Residential Area § Comsercial Area H

" Municipal Meating Network 65 % 43 % ‘ﬂ
Stove 22 % 17 %
Gas 1R 13 %

" Others 3% 21 %

Q2-8 If so, is the ash collected scpératcly from the other waste?

_
Residential Arca | Commercial Area Total

Yes 2% 75 % 49 %
Ko 58 % 25X 51 %

Q2-9  How many month per year the ash is discharged?

Residential Area

Commercial Area | Total Average

" Discharge month per year

6. 44

8 87 6.9

——
e —

Q2-10  Employment of The Master

" Residential Area | Commercial Area i
" Public Servant H % 40 %
Esployec of Private Company 16 % 30 %
Ovner of company, shop, etc. 10 % 30 % E
Il No working people 9% 0%

Q2-11 Total expenditure of your family per month
Residential Area

Less than 2 million zlotych/month 13 %
2 - 4 nillton zlotych/month 50 %

‘4 - ¢ million zlotych/month 11 i
6 - 8 million zlofych/month 4 S
Nore than § million zlotych/sonth G %
I don’ t know. 22 %




11X Questions on Discharge of Waste from Your House
Q3-1 Do you discharge ash from your heating cquipment?
Residential Arca | Comumercial Area
Yes 35 % 21 %
No 65 % 3%

If yes, please answer 3~2 and 3-3.

Q3-2 Do you discharge ash with other mode of wastes?
Residential Area | Commercial Area
Yes 7% 17 %
No 21 % 83 %
Q3-3  How many months per ycar do you discharge ash?

|

Residential Area

Commercial Area "

month per year

6. 44

8. 87 "

Q3-4  Who discharges waste from your house?
Residential Area
Housewife 28 %
The master 412 %
Children 2%
Other family member 17 %
Guardian or employee 3%
Others 3%




(Q3-5  Where do you discharge waste from your house?

Residential Area Comme}cial Area
Individual container 3% 3K
Communal container 63 % 50 %
Pust chute 3% 0%
Others 1% 13 %

Q3-6  What type of container do you use for carrying waste to discharge point
in question No.3-5?7

Residential Area | Commercial Area
Plastic bag 29 % 21 %
Plastic bucket . 64 % 43 %
Metal bucket 8% 1%
Others ¢% 23 % H

Within the replics of "Others", more than half interviewees replied for "Cardboard".

Q3-7 Why do you usc it? (Multiple answers were made by interviewee.

Residential Area | Commercial Area
1t is clean after collection work. 38 X% R
It prevents foul odour. i6 ¥ 21 %
1t is easy handling. 3% 46 %
Keep away pest such as flies. ix 0%
Others b X 5%

Q3-8 Do you discharge waste at fixed time?

Residential Area | Commercial Area

Yes 8% 37 %
No 57 % 63 %
I don £ know. 6% 0x




v

Q3-9 If "Yes", what time do you usually discharge your waste?

Residential Area | Commercial Area

I 6:00 - 8:59 22 % 0%
9:60 - 11:59 4% 5%
12:00 - 14:59 0% ]
15:00 - 17:59 7% 19 %
18:00 - 20:59 23 ¥ 1%
21:00 - 23:59 9% 8%
24:00 - 2:59 0% 0%
3:00 - 5:59 L % 1%

I don’ t know. M% 35 %

Q3-10 What type of container do you use for waste collection?

Residential Arca | Commercial Area
Individual container of the SANITECH (110 litre) % 37K
Individual container other than the one of SANITECH 1% 0%
Conrunal container of the SANITECH 14 % 3l %
Comnunal container other than the one of SANITECH 9% 0%
Others 1 % 19 % i
1 don’ t know. 8 % 7%
Q3-11 Where is your container for waste collection located?
Residential Avea | Commercial Area

In front of. my premises % 24 %

Behind the premises 20 % 1Tk

Comsunal container yard of the building 43 % 59 %

Curb side pear my building 1% 0%
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