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PREFACE

In response to a request from the Government of the Republic Qf Poland, the

Government of Japan decided to conduct a master plan and feasibility study on the Solid

Waste Management for Poznan City and entrusted the study to the Japan International
Cooperation Agency (JICA).

JICA scnt to Poland a study team headed by Mr. Shinya Kawada, Kokusai Kogyo
Co., Ltd. and composed of members from Kokusai Kogyo Co., Ltd. and Pacific
Consultants International, four times between April 1992 and March 1993.

The team held discussion with the officials concemned of the Government of
Poland, and conducted ficld surveys at the study arca, After the team returned to Japan,
further studies were made and the present report was prepared.

I hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concemed of the
Government of the Republic of Poland for their close cooperation extended to the tcam.

May 1993

Kensuke Yanagiya
President
Japan International Cooperation
Agency



May 1993
Mr. Kensuke Yanagiya
President
Japan International Cooperation Agency
Tokyo, Japan

Dear Mr. Yanagiya,
Letter of Transmittal

We are pleased to submit to you the study report on the Solid Waste Management for
Poznan City in the Republic of Poland. This study contains the master plan until 2010 and
the feasibility study on the first priority projects.

The master plan proposes the construction of an incineration plant, 8 public recycling
centres and a sanitary landfill, and the feasibility study was conducted for the first priority
projects which consist of the incineration plant (phase 1), 8 public recycling centres and the
sanitary landfill (1st section).

Throughout the study, we have taken into full consideration the present situation in
Poznan, and have concluded that the proposed first priority projects are feasible. We
reccommended to the Municipality of Poznan that the first priority project should be
implemented provided cconomic and financial status would exceed the assumption made in
this study.

We wish to take this opportunity to express our sincere gratitude to your Agency, the
Ministry of Forcign Affairs, and the Ministry of Welfare. We also wish to express our deep
gratitude to the Ministry of Physical Planning and Construction, the Municipality of Poznan,
the Municipality of Lublin, and the Embassy of Japan in the Republic of Poland,

At last, we hope that this report will be effectively used for the implementation of the
project.
Respectfully,

Shinya KAWADA

Team Leader

The Study of the Solid Waste
Management of Poznan City
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1.2

INTRODUCTION
Background

The Central Government of Poland has been planning a study project to formulate
an MSWM master plan for the City of Poznan as a model for other major cities.

In Poznan City, the MSWM system has not been sufficiently established and many
problems such as mixed waste collection, unsanitary waste disposal and illegal
dumping can be observed. It is, therefore, essential to establish the comprehensive
MSWM plan immediately to cope with the expected increase in the demand for
MSWM services, both in quantity and quality,

In response to the request of the Government of Poland, the Japan International
Cooperation Agency (JICA}, the official agency responsible for the implementation
of the technical cooperation programmes of the Government of Japan, undertook
the Study in close cooperation with the concerned authorities of the Government
of Poland. Kokusai Kogyo Co. Ltd., and Pacific Consultants Intcrnational were the
consultants selected by JICA to carry out the Study.

Scope of the Study

1) Obieciive of the Study
The objectives of the Study are:

- to formulate a master plan for the improvement of the Muhicipal Solid
Waste Management of Poznan City in the target year 2010;

—~  to'make recommendations on the future Industrial Solid Waste Manage-
ment strategies of Poznan City;

~  to conduct a feasibility study on the priority project to be identified in
the said master plan;

~  to prepare a manual for the formulation and implementation of the
MSWM master plan; and

— 1o carry out a case study in Lublin in order to i. check the applicability
of the draft manual to other Polish cities, ii. make necessary modifica~
tions on it, and iii. to prepare recommendations for the improvement in
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the City of Lublin including a concept of her municipal SWM master
plan.

2) Study Area

The study area was the whole arca within the boundaries of Poznan City. The

-future landfill site and its environs, however, were included in the study arca even

if thcy arc located outside Poznan City.

3) Study Waste

The wastes studied were houseliold wastes, market wastes, commercial wastes,
road sweeping wastes and institutional wastes.. Medical wastes, however, were
cxcluded. As for industrial solid waste, a quick diagnosis was carried out based

on existing information and data, resulting in the proposal of general recommenda— _

tiens for the improvement of industrial solid waste management in Poznan City.
Policy of the Study

1} Utilization of Local Consultants

In addition to thc eminent characteristics of an MSWM study due to the rapid
change in the socio-economic as well as the political situation in Poland, it was
very important to identify the present status of the institutional system on MSWM
and to make an appropriate institutional development plan. This task, however,
was not easy for foreign professionals without the appropriate support of the Polish
professionals. Therefore, a team of Polish consultants was utilized to successfully
conduct the Study within a limited period and to formulate a master plan compat-
ible with local conditions.

2) Joint Study

In order to conduct the Study successfully, the Study Team proposed the joint
implementation of the Study and asked the cooperation and active participation of
the Polish side.

o

P
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3) Environmental Standard

For sanitary and environmental protection, the EC standards as well as the Polish
Standards were taken into account in the Study. Environmental evaluation of the
first priority project for the Feasibility Study was carricd out taking into account
the existing EC (Europcan Communitics) environmental legislations and/or
guidelines.

4) Model Project

In Poland, there are several cities with more than half a million population urgently
requiring the improvement of Municipal Solid Waste Management. As such, the
Government of Poland hoped to use Poznan City as a model for such cities.
Therefore, as a result of the Study, a manual on the formulation and implementa—
tion of the municipal solid waste management master plans was prepared taking
into account the local conditions which differed from city to city.
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Key Assumptions

Key assumptions used in this study area arc as follows:

1) Socio-economic Conditions

Items Unit Descriptions "
1. Population
- Projected Population 1992 2000 2010
persons 39G,100 604,000 620,000
|- Annual Growih Rate % 0.275%fyear
2. Economy
- GbP bilLUSD 73.7 in 2000
1320 in 2010
~ Annual Increase Rate of GDP % 1993 — 1994 0%
in Real Temm 1995 - 2000 3%
2001 ~ 2010 6%
~ Future Budget Scale of the bill.ZI The budget in 1992 will increase in
Poznan Municipality accordance with GDP increase in
real temm.
1,062 in 2060
1,902 in 2010
~ Income Level of the Citizens Zl/month | The income will increase according
{per houschold) to the GDP increase in real
tenn+population growth.
4,335,000 in 2000
7,556,000 in 2010
- Currency Exchange Rate 1 USD = 15,700 Zloty
= 125 Yen
oz

Inflation Rate

0% in 1991

40 - 45% in 1992

0% from 1992 io 2010 for the
economic and financial analysis
of the Study




2)  Waste Amount and Compeosition

llems Unit Descriptions
1. Wasie Amount
1-1 Waste Discharge Ratio 1992 2001 2010
- MSW g/persow/day 769(166) 683(151) 867(196)

- MSW excluding Road Sweeping
and Bulky Wastes with Ashes

—-. MSW excluding Road Sweeping
and Bulky Wastes without Ashes

i-2  Collection Ratio of Household

Waste

1-3  Amwal Increase Rate of Waste

Discharge
- MSW with Ash
— MSW without Ash
Note:  Ash discharge from house—
holds will be ended by
2001.

(1,000 ton/ycar)

%

%
%

735(158) 644(142) 819(185)
S61(121) 644(142) 819(185)
9 100 100
1992 - 2000 2001 - 2010

- 1.33 2.70
1.40 270

2. Waste Composilion
2-1 Forecast for Waste Composition

Compostion

W -
0% - Sy
0% |
40%

0%

0%

2-2 Lower Calorific Value

- MSW for Incineration (MSW
excluding Road Sweeping and
Bulky Wastes with Ashes)

~ MSW without Ashes for Inciner—
ation

- Separately Coliected MSW for
Incineration

- Sewage Sludge and Secparaicly
Collected MSW for Incinerztion

keal/kg

keal/kg
keal/kg

keal/kg

|
1

Ceramie & Soil

Ghass

Metal

Lentker & Rubber :,_
Grass & Weood .
Plastica

Textie

Paper

B C # 2 ¥ 00 % R B

Gurabage

{

1992 2001 2010
1,437 1,865 1,924
1,805 1,865 1,924
2,199 2270 2,338

1,956 2,020 2,083




3) Life Span of Equipment and Facilities

Life Span (ycars) Salvage value (%)
Container s 0
Vehicle and Heavy Equipment 7 10
Machinery i5 0
Building and Civil Works 30 0 H
Note: The life span of other facilities for the disposal site depends on the period of s

operation.

4) Executing Bodies for Technical Systems of MSWM

Technical System ~ Exccuting Bodies

1. Collection
. = MSW cxcept Road Sweeping Department for Municipal Solid Waste Management
amd Bulky Wastes :

- Road Sweeping Wastes Provincial Read Authority in the City

Depariment for Municipal Solid Waste Management
~ Bulky Wasles Department for Municipal Solid Waste Management
i
2. Recycling Centres Department for Muni#ipal Solid Waste Management
3. Incineration Plants -~ Poznan Waste Treatment and.Disposa! Company
4, Sanitary Landfill Poznan Waste Treatment and Disposal Company

5} Loan Conditions

Repayment Scheduole and Interest Rate in Real Term

I

~ Long Term Leans Repayient over 10 years with a 3 years grave period,
7.5%
- Short Term Loans Repayment in the Following Years, 13.5%
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1.5

Work Processes of the Study

The study commenced in April of 1992 and will end in May of 1993. The study
consisted of the following two phascs:

Phase 1: Formulation of a Master Plan  (April - October, 1992)
Phase 2: Fcasibility Study on the First Priority Project
(November 1992 - May 1993)
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PRESENT MUNICIPAL SOLID WASTE MANAGEMENT
Profile of the Study Area

1) Location and Population

Poznan City is located in the central-western part of the Republic of Poland. The
City is the fifth largest city in Poland and by the end of 1991, its area of 261 sq.
km is inhabited by 591,000 people. Poznan can be called a "green city" because
more than 20 % of its area is occupicd with forests and parks. '

2) Climate

Poland lies in a temperate climatic zone. Its climate boarders between marine and
continental and is characterized by largely varying weather conditions. According
to the meteorological data of the past 10 years, the maximum and minimum
temperatures are 35.7°C and -28.5°C, respectively. There is not much annual
rainfall and the values observed only ranged from 390mm to 600mm.

3) Land Use

The present land use of the study arca (26,100 ha) is as follows:

. o

I] Category Area (ha) Share (%)
Developed area

I Residential arca 5,640 21.6
Commeqeial arca 840 3.2
Industrial area 1,620 6.2
Transportation area 1,150 4.4
Public facilities 70 0.3
Public green area 2,380 9.1
Agricoltural facility arca 520 2.0
Others 380 15

| Sub-total 12,600 48.3
Non-developed area
Forest 3,300 12.7
Water arca 600 2.3
Meadow 2,100 8.0
Cultivated land 7,500 28.7
Sub-total 13,500 51.7

Total 26,100 100 %
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4) Regional Economy

Poznan city is one of the large industrial cities in Poland due to the introduction
of large-scale industrial investments in the 1970s. ‘The city has great potentials for
economic development due to its location where transportation routes linking Paris
and Berlin with the capital city of Warsaw and Moscow are established. In March
1992, the city has 17,476 enterprises including 170 foreign firms. Due to a hyper-
inflated economy, the average wage of employees increased 50 times in 5 years,
from 1985 to 1990, though the indices of consumer prices increased 60 times in
these terms. This condition made life difficult for pensioners. Although the
average wage of a government employee was about 2 million ZI1 in 1991, the
income level of Poznan city is higher than the average income nationwide.

5) Administration

The Republic of Poland consists of 49 Provinces and the City of Poznan is located
at the centre of Poznan Province. The Provincial Governments (Voivodeships) are
executing bodies under the central government, having the right to suspend deci-
sions taken by the municipalitics. The Local Governments have their own councils
and only the directly elected unit of local government and the councils can decide
on all matters affecting their locality.

The City Council of Poznan has 65 scats. The exccutive body, the Board, consists
of a Mayor, three Vice-Mayors and 2 Board Members.

Field Survey

1) Field Survey

- Basic information such as the quantity and quality of solid waste generated in the

study arca, population covered by collection services, etc., is the principal and the
key factor for a successful and feasible municipal solid waste management plan.
In order to clearly understand the present MSWM, the following field survey were
conducted: '

- time and motion study for waste collection and cleansing works;

~  SUIvey on scavengers;

—  survey on the recycling system and the market for reusable materials;
-~ POS (Public Opinion Survey)(totally 150 houscholds were surveyed)

9



- investigation of present and future final disposal sites (four sites were investi-
gated); and

~ Snidy on waste amount and composition both in summer and winter (75
samples were sclected and énalyzcd in each season).

Updn consideration of the importance of the surveys, the WACS and POS arc
briefly described below.

2) Waste Amount and Composition Survey

a. Method of the Survey

A WACS (Waste Amount and Composition Survey) was carricd out both in
summer (June 1992) and winter (December, 1992) in order to obtain the basic
information on waste generation ratio, discharge amount, amount of self-disposal
and collection, and finally to clarify the waste stream in the Study area.

The method applied in the waste amount survey is tabulated in Table 2.2~1.

Table 22-1 ~ Method of Waste Amount Survey

K _ Category Discharge Ratio Disposal Interview
Survey Amount Survey Survey
MSW (Total) X
Houschold Waste' X
Masket Waste X
“ Commercial X
" Institutional b
" Road Sweeping X
" Bulky Waste X
" Other Wastes (Total) X
" PEC Ash X
" Sewape Sludge ' X
" Others X J
Note: The item given "x" was surveyed in the Study.
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b. Findings
i. Waste amount

The waste discharge ratic and waste amount were concluded as shown in
Table 2.2-2.

Table 2.2-2  Waste Discharge Ratio and Waste Amount

Calggory of Waste Discharge Ratio Quantity Waste Amount
(gram) per Day
(ton/day)
1. MSW
| Household Waste - - 386.0
(Household Waste) (480) (590,100 persens) (?83.2)
{Domestic Ash} {870) (118,020 persons) (102.8)
Commercial Waste - - 325
{Shops) 24) (202,966 m’) 4.9
(Catering) {160) (172,725 m?) (27.6)
Market Waste 3,040 1,940 shops 6.0
Institutional Waste 38 161,085 employee 9.3
Road Sweeping Waste - - 4.0
Bulky Waste - - *15.7
Sub-total ' 4535
2. Other Wastes
PEC Ash - - 49
Sewage Shudge - - 40.9
Others - - 26.6
Sub-total *233 4
‘Total 5359

Note: * ‘The figure is for disposal amount.

Accordingly, the following major figures on waste discharge ratio are deduced:
- MSW discharge amount {(estimated)  : 453.5 tons/day
- MSW discharge ratio per capita : 769 g/person/day
- Annual MSW discharge : 165,500 tons/year

The average daily disposal amount at Suchy Las landfill observed by truck
scale is 508.6 tons/day.

The actual disposal amount of MSW is calculated at 426.2 tons/day (508.6 -
82.4 tons/day). The figure is equivalent to 93.9% of the estimated discharge
amount of MSW,

Considering a present collection coverage ratio of 90 % and the permissible
crror of the WACS, these results are observed to be quite reasonable.
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il. Waste composition

The composition of MSW excluding domestic ash, road sweeping and bulky
wastcs is estimated and tabulated in Table 2.2-3 and 2.2-4.

Table 2.2-3

Physical Composition of MSW (Wet Basc)

Category Item Ratio (%) é
Combustible Garbage 33.95 ‘
Paper 19.33
Textile 727
Plastics 7.89
‘Grass & Wood 590
Leather & Rubber 2.26
Sub-iotal 76.60 ll
Noncombustible Metal 3.76
Glass 15.16
Ceramic & Soil 1.53
Others 293
Sub-total 2338
Total _ 100 H
Note: MSW here excludes domestic ash and road sweeping and bulky wastes.

Table 2.2-4 - Chemical Composition of MSW

ﬁ:""

Category ftem Ratio (%)
Three contents Moisture 35.74
Combustible 35.04
- Ash 26.23
Chemical Contents | Carbon 19.03
of Cembustible Hydrogen 4.21
Wastes Nitrogen 0.71
Sulphur 0.05
Chlorine 0.40
Oxygen 13.63
C/N Ratio 26.8

(All Waste)

Lower Calorific Value

sy
Foakiey

1,854 keal/kg

7,762 kj/kg
Lower Caloritic Value 5,442 keal/kg i
(Combustible Matter) .

22,785 kifkg H

MNote: 1.

MSW here excludes domestic ash and road sweeping and bulky wastes.

2. The lower calorific values were measured using the calorimeter.
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In order to clearly understand the lower calorific value (all waste) of MSW
excluding road sweeping and bulky wastes, the following figures are calcu-
lated by the formula elaborated by the Study Team.

Table 2.2-5  Lower Calorific Values

Waste Category Lower
Calorific
Value
(keal/kg)
MSW'! without Ash (Measured) 1,854
MSW without Ash (Estimated) 1,805 ||
MSW with Ash (Estimated) 1,437
Houschold Waste without Ash (Estimated) 1,792
Houschold Waste with Ash (Estimated) 1,384
Wasles with ashes, of houscholds with coal based heating sys— 806
tem (Estimated)
H Houschold Waste (1984/85 Waste Sludy)™ 855
Note: *1  MSW here cxcludes domestic ash and road sweeping and bulky wastes.

*2  1984/85 Waste Study refers to "Research on Technological Preperties of
Poznan Municipal Waste" done by Engincering College of Warsaw.

13



fili. Waste stream

The waste strcam of the Study arca was prepared as a draft for the future
study, as shown in Fig. 2.2-1. '

hoso s ] "
Generation : !
v % ——¥
Recycling .{ Discharge Self-Disposal
Y-
42622 tontday : 13 tefday 9
lss,soom?mg»mi J, 10,000 tonfyear
Collection Service Blegal Mp'mg :
426.2 ton/day
155,500 tonjyear _
Other Wastes
(PEC Ash)

¥ 824 tonfday

.6 toafds *ﬁi 30,000 ton/ycar (Sewage Shidge)

Fig.2.2-1 Present Waste Stream of MSW

gimn,

3) Public Opinion Survey

A POS (Public Opinion Survey) was carried out in order to understand the rcason-

ing of the public regarding MSWM, which would be taken into account in the

formulation of the master plan.

The salicnt features of the resuits of the POS are as follows:

- The citizens are obscrved to be very aware of recycling (almost 100%
answered that resource recovery and recycling were necessary and 93% are

willing to cooperate in waste scgregation),

- 37% of the citizens living in detached houses answered that they are not
receiving any waste collection services.
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—  Half of the citizens think the Municipality should provide subsidies to supple--
ment the cost of SWM.

- Morc than 90% of citizens consider public cooperation as necessary to main—
tain the city and its environment beautifufly and state that they will cooperate
in the works.

—  Almost all citizens think that public educational campaigns for maintaining the
city and its cnvironment beautifully is necessary.
About 60% think that the Municipality should take such actions.

Present Municipal Solid Waste Management

1) Technical System
a. S:én_itary condition

Poznan is generally a very beautiful and clean city, a fact that may be attributed
to the efforts made by the Municipality on sanitation. However, an increasing
number of insanitary places can still be found within parts of old apartment
building areas, detached and semi-detached housing arcas, and the present Suchy
Las landfill site.

b. MSWM situation

MSWM is the responsibility of the Municipality, and two departiments are desig—
nated for it, namely the Investment Department and the Communal and Residential
Affairs Department.

The implementation of MSWM is left to the municipal enterprise, SANITECH, and
the municipality is not directly involved with the management. Further, the
Municipality is considered to have little influence on the SWM since all subsidics
to SANITECH have been terminated,

15



c. Final disposal

Except for the old incinerators installed in hospitals, the city of Poznan has no
waste processing facilities. The Suchy Las Disposal Site located outside of the city
to the north of Poznan, is the only disposal site used by the city and virtually all
kinds of wastcs, i.e. municipal, industrial, construction, hospital, are disposed of at
this area. The operation of the sitc started in 1984.

d. Waste collection

Waste collection services are carried out by the enterprises in accordance with the
contract cstablished between the customer and the enterprise.  The enterprise
independently collects waste collection fees from the customers according to the
number of containers and the frequency of collection.

The present service coverage is 90% and the distribution is summarized in Fig.
2.3-1.

Ssrvice Coverage

o,

[B%)

(00%)

Fig.2.3-1 Present Condition of MSW Collection Service

In spite of the increase in waste generation, the administrative authorities have not
taken any cffective countermeasure. In fact, the number of waste collection
vehicles decreased within the past 5 years, resulting in the decrease in waste
collection frequency. This also reduces the efficiency ratio of the waste collection
scrvices and haulage operation as well.

e, lllegal dumping
[llegal dumping is a very serious problem in Poznan City and has been observed
to have particularly increased since 1989. The budget allocated for the reinstate—

ment of lands has been increasing lately and is becoming a heavy burden to the
municipality.

16
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2) Institntional System
a. Status for organizational and institutional development in Poland

The ongoing transition of Poland from a centralized, socialist community to a
decentralized community with free market economy and strengthened local author-
ity affects execution of all public services including MSWM.

At present the responsibility for MSWM is divided among several ministries and
divisions of responsibility and authority between national, regional and local levels
are not yet finally determined.

Ministry of Environmental Protection, Natural Resources and Forestry and Ministry
of Physical Planning and Construction are the most involved ministries in MSWM
as they define environmental policies, draft legislation and govern municipal
enterprises. The local authority is strengthened and powers from the regional level
are transferred to national or local levels.

Finally, the environmental legislation is under revision and new acts related to
MSWM are drafted, but not yet passed by the Parliament. The present legislation
lacks important tools for the local authorities exccuting MSWM, e.g. with regard
to enforcing compulsory participation in municipal collection services.

A drafted Law on Waste will provide adequate tools for the municipalities for
planning and execution of MSWM in the future.

b. Status for organizational and instifutional development in Poznan Munici-
pality

The organizational and institutional development in Poznan Municipality is also
undergoing considerable changes at present.

MSWM is placed under the authority of the Vice~Mayor of Technical Affairs and
this arca is proposed to be strengthened with the introduction of a City Engineer.

In January 1993 SANITECH, a municipal company of Poznan Municipality,
became the new company Rethman-Poznan Waste Management Co. Ltd., by
cntering a joint venture with a German coniractor. Poznan Municipality holds 49%
of the shares and the German 51%, thus, holding the majority.

17



2.4

Evaluation of Present MSWM

1) Technical System

a. Collection and haulage

Irregular collection services mainly caused by different collection fre—
quencics agreed upon and stipulated in individual waste collection
contracts should be improved. '

The use of dust chutes should be terminated.

The waste discharge system in old apartment areas and detached and
semi-detached areas is not adequate.

A collection for bulky waste has not been established.

In terms of road sweeping and public area cleansing, therc scems to be
no urgent issues except for the limiting budget.

b. Final dispoesal

The methods employed at the present Suchy Las landfill are considered
not adequately hygienic and waste volume is not precisely monitored by
weight.

The most scrious problem concerning the construction of a new disposal
site is the difficulty in obtaining permits for land use.

Compensation for the residents residing at the Suchy Las landfill area
started in 1989 and the total cost for 3 years, from 1989 to 1991,
amounted to approximately 6 million US$. The cnormity of the cost
seems to weigh down the finances of the municipality, making the further
use of Suchy Las as a disposal site or the use of a disposal site outside
of the city very difficult. |

¢. Processing and recycling

There are no MSW processing facilities in the city of Poznan.

18



Although a recycling system has been established already, it does not
work sufficiently yet.

2) Institutional System

Based on the study of the present MSWM, the following conclusions can be

presented:

a. General conclusions

Incomplete legislation and the absence of administrative and managerial
tools at local level hinder proper MSWM with regard to enforcing
compulsory household collection, enforcing competitive bidding of waste
service, and financing of waste services including raising of loans for
investments.

Many Polish municipalities are ineffectual in providing an appropriate
MSWM (and other public services as well) due to insufficient public
backup. '

The tradition of public subsidization inherited from the former socialist
system causes very low financial contributions from the users for public
services.

It is very difficult to overcome opposition and obtain land for new waste
facilities.

There is a general lack of experience in competitive bidding and the
supervision carried out in the construction of facilitics is poor leading to
frequent deviation from design.

Conclusions related to Poznan Municipality

MSW-services in Poznan are generally carried out in a satisfactory way.

Since Rethman is the major stockholder of the Rethman—Poznan Waste
Management Co. Ltd.,, Poznan Municipality is necessary to obtain
appropriate administrative tools from the central government in order to
secure municipal control over MSWM including the exercising of control
over decisions related to compulsory municipal services.
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The municipal wastc regulation allows the citizens to choose freely from
among the contractors in the market. The same street, therefore, may be
served by several contractors depending on the individual contracts, a

situation that leads to unnccessary use of transportation, too expensive

and diversified services,

The drafted Law on Wastc states the responsibility of the Municipality
in Municipal Waste Management and the sclection of a collector.
Although Poznan Municipality is involved in the new collection com-
pany, it must consider competitive bidding as a tool to provide the
citizens in futurc with the best services their money can buy.

The waste collection service fee is collected by the collector (SANITECH
or private contractor). The futurc fee coliection system must be incor-
porated under municipal jurisdiction to provide unificd scrvices to the
citizens.

20
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3.1

THE MASTER PLAN
Examination of Technical System Alternatives for Master Plan

1) Work Flow of the Examination

The following work procedures for the examination of technical system alternatives
for the MSWM master plan are applied in the Study:

i.  Setting up of a planning framework for the examination

ii. Examination of technical system components

iii. Presentation of the technical system alternatives for screcning
iv. Conceptual design and cost estimation of cach alt@rnative

v. Examination of institutional requirements for each alternative
vi. Evaluation of each alternative

vii. Selection of the optimum alternative

The brief examinations on the above—mentioned items are made below.

2} Planning Framework for the Examination

The planning framework, i.e. target year, future population, forecast on waste
amount and composition, future economic and financial condition, ctc., was set up

- for the examination work. Bascd on additional data obtained during the progress

of the Study, the planning framework was partly modified for the preparation of
the Master Plan.

3) . Examination of Techpical System Components

The MSWM technical system consists of several sub-systems, ic. collection,
transfer, intermediate treatment, etc.. Each sub-system has various technical
system components, ¢.g. incineration, composting, RDF (Refuse Derived Fuel), etc.,
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for intermediate treatment.  Various system components of the sub-systems were
examined and primarily screened for the comparison of the technical system
alternatives.

4) Presentation of Technical System Alternatives

After the examination of the possible intermediate treatment facilitics, seven %
technical system alternatives are presented as shown below.

Alternative 1

Mix Collection (present system)
Sanitary Landfill

Generation
Sources

Alternative 2

Mix Collection
Recycling Centres (2-large and 6-small)
Sanitary Landfili

Finat Disposal
Site

N

Recycling /W/Z
7 Centres 7 Recycling

A
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Alternative 3

Separate Collection
Recycling Plant
Sanitary Landfill

l Generation  §

] Sources

Final Disposal |
Site f_"-

~ 1 Recycling

NN,

§

Alternative 4
Mix Collec_tion

Recycling Centres (2-large and 6-smali)
Incineration Plant
Sanitary Landfill

Genesation i « | Final Disposal

Sources
Incinerati %
eration
Plant l | ]| et Sy
4 '
Recycling i / : a
Conttos ) Recycling

N

N

Y
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Alternative 5

Separate Collection

Récyclihg Centres (2~large and 6-small)
Incineration Plant

Sanitary Landfill

Qeneration
Sources B

Alternative 6

Mix Collection

Recycling Centres (Z-large and 6-small)
Composting Plant

Sanitary Landfill

Qenceration Final Disposal '
Sources _ p| Site

24
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Alternative 7

Separate Collection

Recycling Centres (2—large and 6—-small)
Composting Plant

Sanitary Landfill

Generation i

Sources o] S

p . | sz
omposting Cotmpast 7

Plant . I

TR
R tin yzzm

| BECYyCLDg ¢ i
ol e

5} Conceptual Design and Cost Estimation

Regarding the 7 alternatives presented, the conceptual design and cost estimation
of the following systems and facilities for each alternative were carried out:

- Storage, collection and haulage system

-~ System for road sweeping and public area cleansing
- Incineration plant

- Composting plant

~  Sorting plant

- Recycling centre

~  Sanitary landfill

For the comparison of the 7 alternatives, annual expenses in the year 2010 of the

alternatives were calculated in addition to the required investment cost, as shown
in Table 3.1-1.
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6) Examination of Institutional Requirements

The institutional requircments for the alternatives are presented as general require—
ments to be applied at national and regional levels and specific requircments
addressed to Poznan Murﬁcipality and the recommended technical Master Plan
alternatives.

The seclection of the most appropriatc Master Plan alternative should not be
determined from the institutional aspect. Since institutional demands generally
result from prevailing technological conditions, attention should be given instead,
to the selection of the optimum technical system.

v Evéluati(m of each Alternative

The four evaluation criteria used for highlighting the distinguished features of the
alternatives are:

- technical desirability

~  social acceptability and public cooperation
- environmental acceptability

—  economic/financial viability

The alternatives identified are ranked quantitatively and qualitatively based on the
above-mentioned evaluation criteria.
8) Selection of the Optimum Alternative
a.  Overall evaluation
The cvaluation results based on each of the four evaluation criteria are sum—
marized in a matrix form in Table 3.1-2. A neighbourhood consensus is

difficult to obtain for the construction of a final disposal sitc for alternatives
1 and 2 duc to the absence of an intermediate treatment facility.
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Table 3.1-2  Overall Evaluation

Altemnatives
Criteria

. 1 2 3141516 7
1. Technical Evaluation BiBiBlAlAa]A]lA
2. Social Evaluation C CI|BiA|]A]B B
it 3 Environmen_l_al Evaluation CI|C|ClAIA]|B B

4, Economic/Financial ' _ I
a. Economic Evaluation AjfA]B|CICI|B B
b. Financial Evaluation AJTJAIBIB B B B

Overall Evaluation Ci1Cl|Ci{ A
Nole: A: Gaod, B: Fair, C: Poor

Although Alternative 4 and 5 were ranked "A", Alternative S, including
scparate collection, is superior because of higher reliability regarding inciner—
ation of municipal solid waste.

b. Recommendation

At the Steering Committee mecting on the Interim Report, the Study Team
based on the overall evaluation, recommended that:

i.  Upon consideration of the financial viability of the Municipality
and its citizens, Alternative 5 should be selected as an optimum
technical system of the MSWM Master Plan if the Poznan Munici-
pality can afford its share of the burden and wishes to achieve the
goal established.

ii. If the Municipality as well as its citizens will not shoulder the
finances for the introduction of an incineration system, Alternative
2 should be sclected as an optimum technical system of the MSWM
Master Plan because the economic and financial evaluation results
show that Alternative 2 is superior.

c.  Selection of the Optimum aiternative
The Steering Committee sclected Alternative S for the MSWM technical
system Mastcr Plan for Poznan City, provided that this decision would be

confirmed and approved by the Poznan City Council by 30 November, 1992.

The Poznan City Council approved the decision on 15 December, 1992.
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3.2

The Master Plan

1) Planning Framework

a. Goal, targets and strategy

. Goal

Development of an environmentally sound solid
waste management system

The goal of the Solid Waste Management Master Plan is achieved through:

-~ Citizens' participation

- Establishment of self-sustainable solid waste management
- Resource recovery and recycling

if. Targets

—  To attain 100% collection service rate by the year 2001.
—~  To incinerate 100% combustible waste by the year 2010.
-~ To start operation of the sanitary disposal site by the yecar 1995.
—~  To terminate illegal dumping by the year 2001.

Table 3.2-1  Target Schedule unit: %
ﬂ Target 1992 1995 2001 ;006 2010
{existing)
Collection Service 90 93 100 100 100
Incineration 0 0 33 66 100
Sanitary landfil) *1 100 100 100 100
Illegal dumping 10 7 0 0. 0 "

to the insufficient environment protection measures.

29
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fil. Strategy for the attainment of goal

The proposed strategy for the attainment of the Goal is detailed in six para-
graphs as follows:

Provision of facilities to apply to the basic objective for the execu—
tion of the Solid Wastc Management. '

Provision of solid waste services and facilities to minimize of solid
waste production and the need for landfill, and to utilize solid waste
as second raw material and for energy production, according to the
nature of the solid waste.

Provision of appropriate and scheduled services to the citizens for
the proper storage, collection and reception of solid waste. Illegal
dumping must be eliminated.

Self-financed solid waste management 'thr_ough the increase of
citizens' burden. '

Increasc in public involvement in environmental protection and
increase in public attention on environmental matters.

Full control over activities related to Solid Waste Management and
the cleanliness of the City.

Target year and population

i.

Target year

The master plan covers the year 1994 to 2010, The targeted years for the
master plan are as shown in Table 3.2-2.

Table 3.2-2  Target Year

Master Plan 1994 to 2010

Plan Target Year

Long Term Improvement Plan 2004 to 2010

Medivm Term Tmprovement Plan

1999 1o 2003

Short Termt Improvement Plan

1994 io 1998

30
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ii. Population forecast

The Urban Development Master Plan of Poznan City estimated a population
ranging from 610,000 to 620,000 in 2010. Conscquently, the 620,000 popula-
tion estimated in 2010 was adopted for the SWM Master Plan, as shown in
Table 3.2-3.

Table 3.2-3  Population Forecast unit:person

II Year 1992 1995 2001 - 2005 2010 ||

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

Forecast on waste amount and composition
i Forecast on waste amount

Methodology

Waste gencration will be projected based on the increase in population,
however creating a margin for the increase in generation ratio attributed to
increase in GDP.

Discharge ratio of domestic ash from households is assumed to reach zero (0}
by the ycar 2001 due to increase in PEC consumers and change in heating
source from coal to other modes.

The most direct influence on waste generation is the change in population, and
the estimated annual population growth in Poznan Municipality for the
planning period is 0.275 %.

Based on the Japanese statistics regarding the relation between GDP and waste
generation, the increase in waste gencration per capita per year is estimated
as:

~- 1993 - 2000 1.4 %/year
— 2001 - 2010 2.7 %fyear

Forecast on wasie amount

The forecast for MSW and other wastes is presented in Table 3.2-4 based on
the WACS results and the above-mentioned assumptions.
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Table 3.2-4

Forccast for MSW and Other Wastes, Poznan Municipality

unit:ton/day; 1 year=365 days

il. Forecast on waste composition

1 MSW. I
Houschold 2832 2929 | 3131 1 3334 | 3535 | 3976 | 4341
Domgestic Ash 102.8 71.5 26.3 0. -0 0 0
Shop - 4.9 50 5.4 5.7 6.1 6.8 7.5
Catering 27.6 286 30.5 32.5 34.5 B8] 424
Market 6.0 6.2 6.6 71 1.5 8.4 9.2
Institutional 93 9.7 10.3 11.0 11.7 13.1 14.3
Road Sweeping 4.0 42 4.4 4.7 5.0 57 6.1
Bulky 15.7 16.3 17.3 18.5 19.6 220 24.1

Z, Other Wastes 82.4 8521 910 969 | 1028 1156 | 1263

l Total 5359 | 5256 1 5049 | 5098 | 5407 | 6080 | 664.0

In Table 3.2-5, results of the MSW from the WACS are compared with the
data in Poland provided in the EC-Study; Municipal ‘Waste -Strategy for
Wastc Management and Applicable Methods for Collection and Treatment,
1992. Data from a developed country like Denmark were also take into

account.

Table 3.2~5  Comparison of Waste Composition Data for MSW  unit:%

* WACS WACS EC~ EC- Denmark
1992 1992 Study, Study, 1985
without forecast
Ash 5 2010
1. Combustibles 76.5 §8.5 56 64 85
Garbage 339 259 38 27 35
Paper 19.3 147 14 28 41
(Dry Paper) - - - - (17
{Wet Paper) - - - - (24)
Textile 7.3 5.6 2 2 ~
Plastic 79 6.0 2 5 ]
Grass and Wood 5.9 4.5 - - -
Leather and Rubber 23 1.8 - - -
Others - - - 2 3
%. Non-Combustibles 234 41.5 44 36 15
Metal 3.8 2.9 2 14 4
Glass 15.2 11.6 7 - 7
Ceramic and Sail 1.5 1.2 - - -
Inorganic - 237 35 22 -
| Others 2.9 22 - - 4
Total 100 1 100 160 100 100 &
Note; * Compasition of MSW (without ash and measured) excluding road sweeping and bulky

Wastes,

WACS : Waste Amount and Compnsition Survey
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Referred to Table 3.2-5, the frame of the waste composition in 2010 is set as
follows:

- Paper ratio will increase up to 28% as forecasted by the EC study.

- Non-combustible ratio will decrease up to 20%, a ratio in between
the WACS without ash and Denmark 1985 ratios.

—  Other fractions would only be considered as minor changes.

Based on the above, forecast for composition of MSW is done and tabulated
in Table 3.2-6. '

Table 3.2-6  Forecast for Composition of MSW without Ash, Poznan

unit:%

I Composition l 1992 l 1994 I 1998 I 2001 l 2603 l 2007 | 2010
Garb_age 339 | 339 33.9 34.0 34.0 340 34.0
Paper 19.3 203 22.2 23.6 24.6 26.5 28.0
Textile 7.3 70 | 65 6.1 5.9 5.4 5.0
Plastic 7.9 7.9 7.9 2.0 8.0 8.0 8.0
Grass andd Wood 5.9 57 53 49 4,7 43 4.0

# Leather and Rubber 2.3 2.2 1.9 1.7 1.5 12 1.8
Metal 3.8 39 4.2 44 4.5 4.8 5.0 "
Glass 15.2 14.6 13.5 12.6 12.0 10.9 10.0
Ceramic and Soit 1.5 1.8 23 2.8 3.0 3.6 4.0
Others (Non-- 29 2.7 23 19 1.7 1.3 1.0
combustible)

" Total 1000 {1000 l1000 {1000 {1000 |100.0 }100.0 "

Note: MSW here excludes road sweeping and bulky waste.
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iii.,

Forecast for calorific value

Table 3.2-7 shows our survey data and the data of the 1984/85 waste study.

Table 3.2-7  Comparison of Three Contents and L.CV, Poznan
1992 HCA
1984/85
MSW MSW (Coal Heating) Waste 4
Without | With Ash |  Houschold Study ¥
Ash With Ash
Moisture content (%) 35.7 37.9 41.9 41.8
Combustible (%) 38.0 314 20.0 24.1
Ash (%) 26.2 30.7 38.1 © 341
Lower calorific value
Measured (keal/kg) 1,854 - - 856
Estimated (kecal/kg) 1,805 1,437 806 -
Note: MSW excludes road sweeping and bulky waste,

The data shown above in 1992 by JICA Study are weighing avcréges, taking
the waste discharge amount by cach gencration category into account.

The LCV (Lower Calorific Value) of MSW in future is estimated by multi- ,;g
plying the LCV of combustible wastes in the wet basc by the ratio of the
future physical composition.

Based on the data in Japan, the LCV of scparated waste is eStimated in Table
3.2-8 assuming a 10% inclusion of non-combustibles into combustible waste.
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Table 3.2-8  Forecast for Lower Caloiific Value
Year Lower Calorific Value
(keal/kg)
Mixed Separale
1992 1,805 2,199
1994 1,820 2,214
1998 1,844 2,244
2001 1,865 2,270
2003 1,877 2,284
2007 1,904 - 2,315
2010 1,924 2,338
Note: MSW excludes domestic ash and road sweeping and bulky waste,



d. Future waste stream

The waste stream forecast for the year 2010 is as shown in Fig. 3.2--1.

3
W Stage 3 Waste Stream in 2010 I
Generatlon
Recycling  § Discharge Self Disposal
7 . o 7 onlday o S
(196,261 ton/year)
451.0 ton/day 6.1 on/day 80.7 ton/day
(164,615 tonfyear) (2,227 ton/year) (29,456 ton/yenr)
n Collection Service I I Road Sweeping ! Citlzen Transport
ey —_
] pEES
S _ GRS
g § - ) 338
) "‘%’ E o &
313 ] 23ad
g ri Bl § N e
8 § &g Lt
B3 4=y gy
Sg2 2ae 2 8
Combustible B o
2 | ] 48.2 ton/day ¥s 8
H (17,593 tonfyear) |
z Incineration Plant - E Recyeling Center I
7 CRpaclly 47T T fonsday | ooge Sidge
hg (174,142 tonfyear) | (33 gge0 ymlh
£
E1hY :
-2 8
i i
f-a)
BEN| - — e e Others
V Non-combhustible 63.6 ton/day / l Recycling
x (23,214 tou/year) Comhusithle 3.7 ton/day
E Landli Non-combustihle 244 ton/day (1,354 ton/year)
(5,906 ton/year) Non-comb. 4.4 ton/day
341.1 ton/day {1,606 {on/year)
(124,502 ton/year) {otal 8.1 ton/day
(2,957 ton/year)

Fig.3.2-1 Waste Strcam in 2010
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e. Economic and financial condition

The economy of Poland is being restructured at present. The economic growth rate
for the past several ycars showed a downward trend due to the coiiaps'e of the
former cconomic system although steady growth can be expected if the social
cconomic condition becomes stable after the socio—economic structure is success—

fully reconstructed.

The following two projected cases of economic growth ratc (GDP) are assumed in

the study:

— case A: 1995

1996 - 2000

2(_}{)_1 - 2010
—case B 1995

1996 - 2000

2001 - 2010

same as 1990 level

3 % increase/year

6 % increase/year

same as 1990 level

3 % increasef/ycar

4.5 % increasc/year

Table 3.2-9  GDP Estimatc in 1990 Constant Price (million USD)

Case A

Case B
Financial affordability of
the municipality (bill.zl) *

Case A

1,062

1,421

Case B

916

916

1,062

1,323

1,649 H

Note: This is assumed to increasc in accordance with the increace rate of

GDP,

f. Conditions for cost estimation

All design and cost estimatcs presented are based on the assumption that new

facilities for Poznan will be designed and constructed to meet prevailing EC stan-

dards. However, one must bear in mind that the present economy of Poland cannot
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realistically afford overnight steps to change the level and standard of the facilitics.
Improvements can only be obtained gradually.

2) Technical System

a. Qutline of technical system

The proposed technical system for the MSWM Master Plan is summarized and
tabulated in Table 3.2-10.

b. Phased implementation plan

The phased implementation plan of the MSWM Master Plan for the technical
system is elaborated as shown in Fig. 3.2-2.
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Table 3.2-10 Outline of Technical System in 2010

‘Technical Sub-Systems

Contenls

1. Discharge and Storage
a, Amount of discharge
b. Type of Refuse Bins

196,261 tons/ycar (537,7 tonsfday)
In addition to the present system, paper bags will be used for
detached - houses,

2. Collection and Haulage
a. Coverage Ratio

¢. Amount of Waste Collected
(304 days of work a year}

b, Collection System Provided-

100% : :
- Regular separate collection of combustibles and non-com—
bustibles
- Bulky waste collection
-~ Recycling centie collection
- Regular collection of combustibles : 439.7 tons/day
-~ Regular collection of Non~combustibles
: 101.8 tons/day
~ Bulky waste collection :
: 29.0 tons/day
~ Recycling centre collection
: 67.8 tong/day

Tatal . . : 638.4 tons/day

3. Public Reeycling Centres
a. Number of Centres

b. Waste Amount
(304 days/year)

8 places in total, 2 for large (3,000 m?)
and 6 for.small (2,000 m?)
Input;

from bulky waste colleciion

{from recycling centre collection
Cutput:

to incineration plant

to recycling

to final disposal

1290 tons/day
: 67.8 tons/day

: 57.8 tons/day
;9.7 tons/day
1 293 tons/day

4. Road Sweeping and Public
Area Cleansing

‘The same as the present system

5. Intermediate Treatment
a. Proposed Site
b. Received Waste

c. Capacity
d. Working Houss
c. Heat Recovery

Franowo—Michalowo, Area 5.0 ha

MSW excluding road sweeping and non—combustible wastes,
and sewage sludge and hospital wastes

10 tonsfthourdline x 3 lines and 720 tons/day

24 hours/day and 7,000 hoursfyear

Hot water supply 1,215 Tlyear

6. Final Dispuosal
a. Proposed Sile
b. Daily Disposal
¢. Cumulative Disposal
Amount
d. Landfill Method

¢. Landiill Arca

Franowo-Michalowo and site area 47.4 ha
369 cu.nvday and 341.1 tons/day
3,160,000 cu.m from 1995 to 2010

Sanitary landfill and leachate is carricd to sewage treatment
facility
24.8 ha from 1995 to 2010

7. Recycling
a. Recycling Facility

b. Others

Non specific facility will be provided except for public recycl-
ing centres in the private sector.

Administrative support 1o private recycling business and intro-
duction of on-site composting,
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3} Institutional system

a. Strategy for institutional and organizational development in’ Poznan
Municipality

The general modernization of MSWM in Poznan Municipality and the increase in
activities to be carricd out make it appropriate to determine a stratcgy for the
institutional and organizational development.

The basic philosophy in the strategy is that MSWM is a public task and, thus,
should be operated under public control. It is, howcvcr, recommended that subor-
dinate municipal companics, business—like in structure and orientation, -should be
formed to smoothen the daily operation. Aside from recommending the introduction
of competitive bidding, the following guidelines were recommended, too:

~  Service of MSWM will be executed by subordinate independent companies
under municipal control in a business—like manner to facilitate decision—
making and administration.

~  Competitive bidding regarding cleansing services (i.e. collection, road sweep-
ing, etc.) must be introduced to sccure the best service for lcast costs.

-~ Facilitics that will contribute to the pollu.tion of the cnvironment after their
primary operation shall be owned 100% by the Municipality (e.g. a sanitary
landfill}.

— In case a private investor becomes a shareholder of the municipal company,
the Municipality must secure ultimate public control for services related to
compulsory waste services. '

- If compulsory municipal waste scrvices are performed parallel to commercial
waste scrvices, a division of these group of activities must be done in order
to control costs.

—  Fees and charges will be imposed and collccted be the Municipality for public
scrvices determined by the Law or by municipal regulation,

~  Activities related to overall planning and administration will remain in the
municipal organization under strengthencd power.

~  The Municipality will exercise independent control over the activities (munici-
pal control). :
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The study also includes important recommendations for solid waste management
at national and regional levels. One of the recommendations is the vesting of the
rcgional level, which is in a continually weakening state, with discretionary powers
regarding SWM, to cnforce improved operation of waste trcatment and disposal
facilities and improved training of staff.

b.  Overall institutional system for Poznan Municipality

Table 3.2-11 shows the proposed institutional system for Poznan Municipality. A
Department for Municipal Solid Waste Management will be formed from the
present Department for Communal and Residential Affairs and will be responsible
for tasks related to planning, administration, collection of fees and control and
supervision. ‘

~ For cxecution of waste services the following is proposed:

-~  Compulsory municipal collection systems and operation of recycling centres
are tendered to private contractors. If parts of the districts are entrusted
directly to Rethman—Poznan Waste Management Co. Ltd., the contract price
for tendered districts should be the basis in determining the price for the
services of the company.

- Incincration plant and sanitary landfill shall be operated by a mu'nicipally
owned company.

- Road sweeping services will be tendered to private contractors by the Provin-
cial Road Authority and the Department for Municipal Solid Waste Manage-

ment.

~  Public area cleansing services will be tendered to private contractors by the
Forest Authority and the Green Arca Authority.
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Table 3.2-11 Institutional Plan

H Category | ‘Responsible Organization Work Items
- A
RESFONSIBLE Depariment for Municipal Solid - Planning
BODY Waste Management in Poznan ~ Administration
Municipality - Collection of fees
~ Control and supervision
IMPLEMENT- Department for Municipal Solid | Operation of:
ING/BODIES ‘Waste Management in Poznan ~ Collection system
Municipality through direct ten- - Recycling centres
der — Bulky waste collection
Poznan Waste Treaiment and Operation of;
Disposal Company ~ Incineration plant
~ Sanitary landfilt
Provincial Road Authority and Execution of road sweeping
Department for Municipal Solid
Waste Management through
direct tender
Forest Authority and Green Area | Execution of public area
Authority through direct tender cleansing
INVESTMENT Department for Municipal Solid ~Recycling centers

Waste Management in Poznan
Municipatity

~Bulky waste collection

Rethman~Poznan
Waste Management Co.,Lid.

~Regular coliection

Poznan Waste Treatment and
Disposal Company

~Incineration plant
~Sanilary - landfill

Others

~Regular collection
~Public arca cleansing

4)  Financial Plan

a. Required finances and their sources

The required investment cost and its proposed sources are presented in Table 3.2-

12.
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Table 3.2--12 Required Investment Cost and Its Financial Sources

unit: mitl.zl

1994 - 2000 | 2001 - 2005 | 2006 - 2010 Total

Investment Cost

Public Recycling Centres 17.644 5,864 5,394 28,902
Incineration Plant 539,155 252,770 252,170 1,044,695
Sanitary landfill 103,926 45,736 46,566 196,228
Bulky Waste Collection 640 640 640 1,920
Total 661,365 305,010 305,370 1,271,745
Financial Svurces

Budget of Poznan Municipality 18,284 6,504 6,034 30,822
Poznan Treatment & Dispusal Co. 643,081 298,500 299,336 1,240,923
(long—term loan) (379,155} (252,770 (252,770) " (884,695)

Note:

- The cost of replacing old trucks for regular collection, road sweeping and public area cleansing is not

included.

- Long-term loan is only for the incineration project. As for the sanitary landfill project, the investment

for Section 1 will be covered by shori~term loan and the investment for Section 2 will be made by the

internal reserves,

The required annual expenditure is presented in Table 3.2-13.

Table 3.2—-13 Annual Expenditure

unit: milt.zl

1]
Category 1995 2000 2005 2010
Regular Collection 46,0073 38,211 44,686 51,689
Public Recyeling Centres - 9,989 10,390 10,390
I Incineration Plant - - 48,010 104,913
Sanitary landfill 15,034 14,384 15,393 14,291 H
Bulky Waste Collection, Road 9,008 9,008 9,008 9.008
Sweeping and Public Arca
Cleansing
Total 70,115 72,092 127,487 190,291
Note: — O & M cost and depreciation are inchuded in the figure above.

Based on the following conditions, the waste collection feec shown in Table 3.2-14

were estimated.,

— International lending agencies shall be the financial sources of the inciner-

ation plant and the landfill project.

~ Required internal rate of return is more than 15 %.
—  Other projects should be sclf-financed.



Table 3.2~14 Solid Waste Fee unit: zl/ton

in 1992 1995 - 2000 2001 - 2010 "
Treatment amd Disposal 117,000 139,000 537,000 I
Collection 278,000 314,000 314,000 l

b. Money Flow

Overall money flow is presented in Fig.3.2-3.

The Municipality collects fees from householders. The expenses of the activitics
of Poznan Treatment and Disposal Company are covered by the salc of heat and
tipping fees. |

Residents Shops ete. j
Solid Collection Fee T Sule of
Waste u.x‘ ;'“ &mble
- Subtdy —— } el [ g
Municipality [ v Cmi::m' ¢ [Mm
l
Sublet Bl Bulky Wasie Collection i 1 '
y & 4
-poznan Oiher Collection Cleanring Seavios
Collection CoLtd, Companies Co.
i
Tipping Fec I l
N7 Sals of

Pozarh Treatment & Heat WPEC or
Disposal Co, ¥ Bnterprprisis

Fig.3.2-3 Moncy Flow for MSWM

¢. Fee collection system

Every fee collection system has its advantages and disadvantages. A fee collection
system according to weight of waste discharged should be introduced by 2010 in
order to maintain cquality. However, the waste fee system based on the number
of persons and waste tax bascd on their income were proposed, because there are
many difficulties involved in introducing the former. The wastc fec list is shown
in Table 3.2-15.
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Table 3.2-15 Waste Fee List

unit: zl

‘Fee unit Present 1995 - 2000 2001 - 2005 2006 ~ 2010
Collection Fee
~ General Waste
. Housekold zl/person/month 5,500 5,635 5,635 5,940
. Shops zm*/month NA 1,210 2,420 2,910
. Market zljton NA 453,000 851,000 851,000
- Bulky Waste zlfton - 625,000 1,023,000 1,023,000
Solld Waste Tax zl/household/ - 8,290 27,920 33,580
month
Tipping Fee
~ Standard zlfton 117,600 139,000 537,000 537,000
— Special zHlon - - 1,790,000 1,790,000
Note:

—  Collection fee fur shops, markei and bulky waste shall include collection, treatment and disposal

costs,

- Collection fee for household waste shall include collection cost only.

- Solid waste tax shall include treatment and disposal costs.
~  Collection fee shown at “present” excludes disposal cost from the collection fee of Corporative

apartments.

d. Amount shouldered by citizens and Poznan Municipality

Amount shouldered by citizens is presented in Table 3.2~16.

Table 3.2-16 Amount shouldered by Citizens

H unit 1992 1995 2000 2005 2010
Citizens' Cost-Burden (per year)
— Solid Waste Tax mill.zl - 17,914 18,164 62,019 75,604
- Collection Fee mikll.z] 41,486 40,240 40,801 41,363 44,194
- Bulky Wasle Collection Fee mill.zl - 1,129 1,225 2,330 2,700
- Dustbin niilk.z] - 3,248 4,748 5,882 5,882
Total mill.zl 41,486 62,531 64,938 111,594 128,380
Number of Family nos 178,573 180,081 182,594 185,108 187,621
Burden per Family {pcr month) z} 19,360 28,937 29,637 50,238 57,021

” Average Monthly Income 1000 =t 3,824 3,792 4,335 5,723 7,556

l Rate of Cftizen's' (.;t)siuBurden % 0.51 0.76 0.68 0.88 0.75

Amount shouldered by the municipality of Poznan is presented in Table 3.2-17.
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- Table 3.2-17 Amount shouldered by Poznan Municipality

unit 1992 1995 2000 2005 2010
it Municipality's Cosi-Burden o o
- Capitél Investment *1 mill.zl 19,500 6,508 1,380 1,380 2,320
-0 & M cost of P.R.C. mill.zl - o 11,034 20,832 22,890
~ Public Arca Cleansing mill.zl 10,100 8,213 8,233 9,039 9,196
- Control and Supervision mifl.zl 0 6,083 6,083 6,083 6,083
— Subsidics for Containers *2 mill .z} ¢ b 0 ] -0
Fotal mitlzl | 20,600 20,804 26,730 37,334 40,489
Budget of Municipality bill.zd 916 916 1,062 1421 1,902
I! Municipality's Cost-Burden % 2.25 227 2.52 2.63 2.13
Note: *1  The capital investment includes the construction cost of P.R.C, replacement cost of

conlainers for P.R.C, and the first purchase cost of bulky waste collection equipment.
*2  Subsidies for purchase of containers are tequired only in 1998, 2002 and 2006. They are,

therefore, not shown in this table.
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4.1

FEASIBILITY STUDY
Feasibility Study of the First Priority Project

1) Contents of the First Priority Project

Since the Poznan City Council approved the selection of Altcrnative 5 in December
1992, the contents of the first priority project for feasibility study arc as follows:

- Construction of 8 public recycling centres;
—  Construction of Franowo-Michalowo incineration plant Phase 1; and
—  Construction of Franowo—Michalowo sanitary landfill Section 1(W1).

2) Preliminary Design

In contrast to a disposal site distanced remotely from the city, the recommendation
of Franowo-Michalowo, located within 7km from the centre of the city, as a
disposal site will reduce transportation costs. To obtain the consensus of the
residents, however, the proposed facilities must meet the strict cnvironmentat
standard, hence the preliminary designs of both incineration plant and landfill for
Franowo were made in accordance with the EC environmental standard. The
designs were carricd out in accordance with the Europcan Standards and are
summarized in Tables 4.1-1, 4.1-2, 4.1-3. The illustrations are in Plates 2, 3 and
4.
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Table 4.1~-1  Public Recycling Centres

licm

Plan

a. Number of Centrcs

b. Location

c. Waste amount through
recycling centres
(304 daysfyear)

d. Proposcd Area

e. Equipment

f. Personnel

8 places in total, 2 large and 6 small centres

R e R S R

00 =~ N

. beiween Naramowicka St. and Lechicka St
. in Marysienki Residential Area

. in Sytkowo near Dabmwskiego St.

. at the crossing of Grunwaldzka St. and Malwowa St
. in Swierczewo near Opolska St

. at the tiver Cybina near Zamenhofa St.
. in Polna st. near Dabrowskiego St

. beside the incineration plant in Franowo

Inpu:

from Bulky waste collection
from Recycling centze collection

Output:

to Incineration plant
to recycling
to final disposal

: 29.0 tong/day
: 67.8 tons/day

: 57.8 tons/day
1 9.7 tons/day
: 29.3 tons/day

Large centres
Small centres

Large centres
Small centres

Large centres
Smalt cenlres

: 3,000 m? x 2 sites = 6,000 m®
1 2,000 m? x 6 sites = 12,000 m®

: 5 small and 16 large containers
¢ 3 small and 10 large containers

: 3 workers
: 2 workers
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Table 4.1-2

Outline of Incineration Plant

Items

Contents

Remarks

a, Target Year

b. Service
Population

¢. Proposed Site

d. Received Waste

e. Capacity
i. Working Hours

g. Facilities
QOutline

h. Heat Recovery
i. Personnel

j- Construction
Period

2001

206,000

Franowo--Michalowa

Combustible Waste
~ Hous¢hold Waste
~ Commercial Waste
~ Market Waste
— Institutional Waste
— DBulky Waste
— Sewage Sludge
- Hospital Waste

10 ton/hourfline x 1 line
24 hour/day
Reception Facilities
— Access road
— Weigh bridge
- Building for waste reception
Waste pit '
Waste cranes
Incineration Lines

Beiler

Bottom and Fly Ash Handling System
Flue Gas Cleaning System

Auxiliary Equipment
Hot water supply
80 persons

4 Years

Site area 5.0 ha
Calorific value
Low 1,400 kcal/kg

STD 2,100 keal/kg
High 2,500 kecal/kg

240 tons/day

7,.(}00 hours/year

Movable grate system

Water tube boiler

{(Natural water circulation)

Semi-dry system

Emission Gas Quality

Dust: 30 mg/MNm®
HCI: 50 mg/MNm®
S02: 300 mg/Nm’

332 Tlfyear

1997 Planing and Basic Design
1998 TFender and Construction
1999 Coenstruciion

2000 Coenstruction and Test Run

2001 Take over
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TFable 4.1--3

Outline of Final Disposal Site

ltems

Contents

Remarks

a. Target Year
b. Service Population
¢. Proposed Site

d. Waste to be Disposed

e. Capacity
f. Life of Site

g. Landfill Method

h. Landfill Area

i. Facilitiecs Ouiline
~ Main Facilities

— Environmental
Protection Facilities
- Building and

Accessories

j- Equipruent

k. Personnel

1. Construction Period

1995
595,000
Franowo-Michalowo
- Household Waste
— Commercial Waste
— Market Waste
~ Institutional Waste
- Bulky Waste
- Road Sweeping Waste
~ QOther Wastes
700,000 cum

3 years

Sanitary landiill

4.0 ha

Enclosing structure, drain system
Buffer zone, gas removal,
{cachate collection and monitoring

facilitics.

Office and weighbridge, garage
and workshop

Compactors, traxcavator, dump
truck and tractor

18 persons

1 Year

Site area 47.4 ha

From 1985 to 1997

Leachate is carried to
sewage treattnent facility

from 1995 1o 1997

1994 Design and
Construction
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3) Project Cost
a. Investment cost
The foreign currency portion of financial cost includes 10% of import tax and 5%

of turn over tax. The local currency portion of it includes only 5% of turn over
tax. The cconomic cost excludes the import tax and turn over tax.

Sdn

The investment costs of the 3 projects are estimated and shown in Table 4.1-4.

Table 4.1-4 . Investment Cost unit: mill.zi

Financial Cosl’ Economic Cost
Foreign Local Total
Publie Recycling Centres 0 16,264 16,264 14,941
Incineration 379,155 160,000 539,155 401,852
Final Disposal 5,417 41,100 46,517 42,071
Total 384,572 217,364 601,936 458,864
Note: L. Investment was estimated based on 1993 price.

2. vestments for Public Recycling Centres is a total of 3 years from 1995 to 1997,

3. Investment for an incineration plant is a total of 3 years from 1998 to 2000.

4. Cost for final disposal is the investment in 1994,

5. Total cost includes engineering fees and physical contingencies.

b. Operation cost

Operation cost consists of the depreciation cost and the operation/maintenance cost

which covers costs for fuel, personnel and management, etc.

Based on the above assumption, the operation cost in 2005 is calculated and shown

below in Table 4.1-5.

Table 4.1-5

Opcration Cost in 2005

unit: mill.z!

Operation & Mainten-
ance : Depreci-
Person-- Fuel & Main- act.g:: Total
nel Cost Others tenance
Cost
Publie Recyeling Centres 2,457 5,606 567 1,730 10,390
[ncineration 6,380 7,540 3,480 30,610 48,010
Final Disposal 1,465 2,895 690 10,343 15,393
Total 10,302 16,041 4,767 42,683 73,793
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4) Environmental Evaluation

The environmental evaluation of the first priority projects is presented in Tables
4.1~6, -7 and 8. In terms of the atmospheric impact of the incincration plant, it
is confirmed that the estimated air quality near the plant complies with the Polish

environmental standard.

Table 4.1--6

Environmental Evaluation of Public Recycling Centres

Item

Btfect

Mitigation of Adverse Impacts

Water pollution

Pecrease in the possibility of surface and
ground water pollution by termination of
illegal dumping.

Noise Noise of incoming vehicles is negli-
pible.
Landscape The landscape is protected from illegal du-
mping.
Table 4.1-7  Environmental Evaluation of the Incineration Plant
Item Lffect Mitigation of Adverse Impacls

Adr Pollution

Watcr Pollution

Nuise

Odour

Picservation of
Nature

Improved air condition because incineration
plants replace old district heat plants,

Improved water condition at landfill
because some organic components are
incinerated.

Odour at {andfill is minimized because
some organic components are incinerated.

Heat recovery from waste saves consump-—
tion of fossil resources.

Emission from the incineration plant
complies with the EC standard.

Effluent from the incineration plant
is treated property.

Low noise from the incineration
plant.

Odour fiom the waste pit is emitted
into furnace.
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Table 4.1-8

Environmental Evaluation of the Disposal Site

Item

Effect

Mitigation of Adverse Impacts

Water Pollution

Gdour

Nuoise

Landscape

No surface and ground waster pollution

No odour.

Elimination of noise around the existing
site and along the access road.

The landscape would be improved if the
exisling site is covered with green trees.

Scattering of Waste | Termination of waste scaltering at the

existing site.

Surface and pround water pollution
by leachate can be prevented with

‘the application of a waterproof liner.

Odour will be reduced because some

_organic components are incinerated

and immediate soil coverage is
applied.

Detectable but low.
The change in the landscape is miti-
gated by the construction of a green

belt.

A movable fence and immediate soil
coverage reduces wasle scatlering.

Note, ~ All effects described in this table arc attained by the termination of the
operation of the existing Suchy Las landfill.

5) Project Evaluation

a.  Methods of project evaluation

The method of project evaluation applied in this study are shown in Table 4.1-9.

Table 4.1--9

Project Evaluation Methods

Project Public Recycling Centre Incineration Plant Sanitary Landfill
Economic ~ Cost-benefit analysis - Cost-benefit analysis { — Least cost method)
Evaluation — Qualitative analysis - Qualitative analysis - Qualitative analysis
Firancial nil - Income and éxpen— ~ Income and expenditure
Evaluation (1} diture analysis in 2005 analysis in 2005
Financial nil - Financial analysis on Poznan Treatment and
Evaluation (2) disposal Company from 1998 uniil 2015

The method presented in the table were adopted for the following reasons:

- Economic cvaluations on environmental projects are usually carried out

bascd on a least cost method because quantitative benefits are too diffi-

cult to estimate,
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- A cost~bencfit analysis is used for the project that proposes an inciner—

ation plant in order to analyze its economic value on a national scale.

- The cost—bencfit analysis is adopted for public recycling centres in order

to analyzc the cost saving effect of collection work.

- Qualitative analysis is adopted for a sanitary landfill project which fulfil
the EC standard. Because it is an indispensable facility for MSWM,
although the quantitative benefits are not expected.

Financial cvaluation is carried out on the following:

Income and expenditure of the incineration plant in 2005.

Income and cxpenditure of the sanitary landfill.
Cash flow analysis of the Poznan Treatment and Disposal Com-~
pany from 1998 to 2015.

—  Financial evaluation is not carried out for public recycling centres
becausce the Municipality proposes to operate them directly.

b. Methods of economic evaluation

The economic evaluation methods applied in this study are shown in Table 4.1-10.

Table 4.1-16  Benefits, Costs and Criteria

Public Recycling Centre

Incineration Plant

Sanitary Landfili

Benefit - Recovery of reusable - Recovery of heat * — Environmental
substances * ~ Saving havlage cost improvements
- Cost saving on collec— — Reduction of final dis— . Improvement of
tion * posed volume * sanitary conditions
- Cost saving on final — Incineration of sewage . Preservation of
disposal * studge ground water
- Termination of illegal — Incineration of hospital . Protection from
dumping * wasle scatiering waste
— Others
. Environmental
improvement
. Promaotion of regional
development
Cost ~ Investment — Investment - Investment
~-0&M -0&M -1 -0&M
— Treatment and disposal ~ Treatment and Disposal
Critetia B~C>0 EIRR > 15%
Fvaluated from 1993 from 1998
Period ** uniil 2010 until 2015
Note: * These were analyzed quantitatively.

%

Evalualion period was determined based on the construciion
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¢. Metheds of financial evalution

The income, expenditure and evalution criteria for financial evalution are tabu-

lated in Table 4.1-11.

As for public recycling centres, the financial evaluation is not carried out because
the Municipality proposes to operate them directly due to much less income (sale
of rcuscables) than expenditure (O&M cost, disposal cost, depreciation and inter—

cst).
Table 4.1-11 Income, Expenditure and Evaluation Criteria
Incineration Plant Sanitary Landiill
{i Income - Sale of heat ~ Tipping fee
- Tipping fee
. standard fee
. speciat fee for
* sewage sludge
I * hospital waste i
Expenditure -0&M -0&aM
— Disposal cost of residues — Depreciation
— Depreciation - Interest
- Interest {13.5%)
(7.5%; 3 years grace period)
|| Criteria 1 FIRR > 8 % FIRR > 8 % i
! Evaluation Period from 1998 until 2015 from 1994 until 2010 *
Criteria 2 FIRR > 15%
Period for Evaluation from 1998 until 2015 ** i

Note: *

L2l

of the incineration plant.

Main assumptions on income and expenditure analysis are as follows:

The financial evaluation of the only sanitary landfill project was determined
based on the targel year of the Master Plan. '
Evaluation period was determined based on the construction year and life year

- Income and expenditure of the incineration plant from 2010 will remain

the same.

—  The amount of investment, operation, maintenance and income after 2010
will remain the same until 2015.

—  Income and expenditure of the landfill after 2000 will remain the same.
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d. KEconomic and market prices

The economic and market prices used in the economic and financial cvaluation arc

as follows:

Table 4.1-12  List of Economic and Market Prices

Economic Price

Unit Market Price
Sale of heat Zif Gl 92,100 88,300
Haulage of waste zlfton 314,000 314,000
Incineration of sewage sludge zi/ton 1,790,000 1,790,000
Final disposal zlfion 139,000 139,000 II
- Compensation 2iton 52,200 -
=~ Land use -USD/ha 241.5 -
~ Reusable components
. Glass zlton 60 60
. Textile zl/ton 580 580
. Paper zlfion 400 400
. Metal zl/ton 4,650 4,650 ‘
— Incineration plant
. Foreign currency podion miil. USD 21.00 24.15
. Local currency portion mill. zi 75,200 160,000
LO&M mill. zl/year 17,400 17,400 I

.

Proposed waste collection fee and tax

The waste collection fee and tax proposed are shown in Table 3.2-15.

Project evaluation

i.  Evaluation of public recycling centres

The quantitative analysis shows that the construction of public recycling centre

is feasible according to the following reasons.

- B/C = 1.22

-~ Present valuc = 13,426 mill.Z] (discount ratc — 15%)

- EIRR = 29.4 %

The qualitative analysis also concluded its feasibility because of the termina—

tion of illegal dumping cases.
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Since the income and cxpenditure analysis of public recycling centres proved
that the expenditure exceeds the inconic, their operation will not be possible
without financial support.

ii.  Evalvation of the incineration plémt

The economic evaluation concluded the construction of an incineration plant
to be feasible because of a 15.8 % EIRR.

The results of the qualitative analysis on the following effects also concluded
the construction to be feasible. '

- Sanitary treatment of hospital wastes
- Decrease in amount of methane generated at landfills
- Improvement of landfill sanitary level

- Promotion of regional development by using heat chergy

The financial evaluation between 1998 and 2015 only limited to the inciner—
* ation plant Phase 1 also showed an 7.7 % FIRR.

In addition, the FIRR of the whole incineration project including Phase 2 and
3 was estimated to be 9.9 %,

iii. Sanitary landfill

The results of the qualitative analysis concluded the implementation of
sanitary landfill as feasible based on the following reasons:

- To improve public sanitary condition and the surrounding environ-
ment by alternating from controlled tipping to sanitary landfill.

- To protect ground water from deterioration with the application of
a liner.

~ To prevent the surroundings from scattering wastes by fences.

This is also proven as financially feasible due to an 18.8 % FIRR beiween
1994 and 2000.
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iv. Financial evaluation of Poznan Treatment and Disposal Company

Financially it is cvaluated to be feasible due to a 17.5 % FIRR between 1998
and 2015 regarding incineration plant and sanitary landfill. The cash flow
diagram shown in Fig.4.1-1 is based on the present value and excludes future
inflation.

Cash flow of PTDC
(bill 21
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Fig.4.1-1 Cash Flow Diagram of Poznan Treatment and Disposal Company

59



Implementatioh Plan

1) Project Implementing Bodies

The implementing bodics of the 3 projects will be as follows:

- Public Recycling Centres
-~ Incineration Plant

~  Sanitary Landfill

2) Implémentation Schedule

The proposcd implementation schedule for the 3 projects are tabulated in Table

: Department for MSWM

: Poznan Waste Treatment and

Disposal Company

: Poznan Waste Treatment and

Disposal Company

4.2-1.
Table 4.2--1  Implementation Schedule
Project Public Recycl- Incineration Plant Sanitary
ing Centres Landfill
Schedule
1. Design Target Year 1997 2001 1995
2. Service Commencement No. 1,2,3: 1996 | Januvary 2001 January 1995
Year No. 4,5,6: 1997
No. 7, 8§ : 1998
3, Preparatory Period
~ Acquizition of Funds 1994 1996 1993
- Detailed Design 1994 Jan. 1997 - Apr. 1998 1993
- Tender 1994 Machinery: Sep. 1997 - Jan. 1998
Civil: May 1998 - July 1998
4. Construction
- Construction No. 1,2,3: 1995

— Test Run
— Take Over

No. 4,5,6: 1996
No. 7, 8 : 1997

July 1998 -~ Avg. 2000
Sep. 2000 - Deec 2000
January 2001

1994

Januvary 1995
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3} Financial Plan

The financial plan was based on the results of the financial amalysis described in
the section 8.4.2. In the financial analysis of the Poznan Treatment and Disposal
Company, corporation tax was cxcluded. However, 40 % corporation tax is

included in the financial plan.
a. Public Recycling Centres

As shown in Table 4.2-2, required finance and its source will be sccured from the
budget of Poznan Municipality.

Table 4.2-2  Required Finance and Scurce for P.R.C unit: mill.z}
1995 1996 1997 1998 . 1999 2000 Total

Required investment 6,508 6,038 3,718 0 01 1,380 | 17,644
Budget of Municipality 6,508 6,038 3,718 ¢ 0 1,380 | 17,644
O &M Cost 4,370 8,405 10,943 10,984 11,034 | 34,793

' Budget of Municipalitj' 4370 | 8,405 10,943 10,984 | 11,034 | 34,793

Note:

* The investment in 2000 will be based used for the replacement of old containers,

b. Incineration Plant

i. Financial Source

Financial sources arc proposed as follows:

- Long-term loan from an international [ending agency

~ . Short—term loan from a lending agency in Poland

Table 4.2-3 Required Finance and Source for Incineration Plantinit: mill.zl

1968 1999 2000 Total
Required investment 107,831 269,578 161,747 539,156
Brcakdovm‘
Long-term loan 75,831 189,578 113,747 379,156
Short-term loan 32,000 80,000 48,000 160,000
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Table 4.2—-4 Breakdown of Financial Sources for Operation

The operation and maintcnance cost shall be covered by income of heat sale
and treatment and disposal fee.

unit: mitl.zl

2001 2002 2003 2004 2005 Total
Required O & M cosl 48,010 48,0101 48,010 48,010 48,010 | 240,050 flé
Sources
Heai sale 29,297 29,007 28,878 28,620 28,330 144,132
Tipping fee . '
Standlard 21,737 21,443 21,169 20,855 20,541 105,745
Special 31,426 32,406 33,321 34,366 35,412 166,931
Total 82,460 82,856 83,368 83,841 84,283 1 4 16,808

i =

ii. Expenditure

Investment and O & M cost are presented in Table 4.2-5.

Table 4.2-5 Investment and Annual Expenses for Incineration Plant g
unit: mill.zl

IF

Year Invesiment Annval Expense Total

O&M Depreciation

1998 | 107,831 0 0 107,831

1995 269,578 0 0 269,578

2000 161,747 0 0 161,747

2001 0 17,400 30,610 48,010

2002 0 17,400 30,610 48,010

2003 0 17,400 30,610 48,010

2004 0 17,400 30,610 48,010

2005 0 17,400 30,610 48,010

S

Sanitary Landfill
i.  Financial sources
The shoit—term loan of local lending agencics arc planned as investment

source.
O & M cost is planned to be covered by tipping fee.
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Table 4.2-6 Required Finance and Source for Sanitary Landfillunit; mill.zl

Required invesiment 46,517

75,320

Required O & M

15,034

14,984

14,934

lShmi—tcrm loan 46,517 0 0§ 24,103 4,700 075320

19,604 | 14,884

79,440

" Tipping fee

26,397

26,037

25,667

25,332 | 25,083

128,516 "

ii. Expenditure

Investment and O & M cost are presented in Table 4.2-7.

Table 4.2-7 Invesiment and Annual Expenscs for Sanitary Landfill
' unit: mill.zl

Year Investment Annual Expense
0&M Depreciation
1994 46,517
1995 0 5,700 9,334
19%6 0 5,650 9,334
1997 24,103 5,600 9,334
1998 4,700 5570 14,034
1999 0 5,550 9,334
Note: Investment for replacing old equipment is included.

d. Financial Plan of Poznan Treatment and Disposal Company

The balance sheet and the money flow sheet are shown in Table 4.2--8.

These tables prove that the income basically tends to exceed expenditure excepted
for in 1999 and 2000. The total debt decreases after the peak in 2000,
Consequently, the financial status of the Poznan Treatment and Disposal Company
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5.1

OTHER STUDIES
General Recommendations for the Improvement of ISWM

1) Method of the Study

In this study, general recommendations for the improvement of the Industrial Solid
Waste Management (ISWM) in Poznan City arc proposcd bascd on existing
information and data.

Investigation of reports regarding the present status of ISWM, review of plan for
the future wastc management systen, and interviews with relevant organs and some
industries were carried out in this study.

2) General Recommendations
a. Laws and Regulations

Primarily, laws and regulations should be established in keeping with the EC
legislations and guoidelines.

Enterprises must also develop processes which would enable the treatment of
industrial wastc at generation source. It is necessary that enterprises examinc the
raw materials they use and take necessary steps that would mitigate environmental
poilution caused by their waste.

In Japan, all entcrprises are required to plan the utilization of these recyclable
materials and to increase the means for their utilization. They arc also required to
fully equip themselves with the required machineries and to improve their tech-

- nigues.

Similarly in Poland, it is also possible to promote the utilization of recyclable paper
and residues from glass manufacturing companies, and to reuse concrete as raw
material for construction work. '
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b. Administration and Organization

In Poland, the administrative organization for industrial wastes managcmcnt is
getting more structured, although other issues start surfacing in the actual operation.

Guidelines and plans should be made with regard to industrial waste management
to serve as a standard the enterprises have to comply. with.

It will be essential to review the personnel disposition within the administration and
organization and increasc the staff responsible for industrial waste management,
and then conduct necessary training courses.

-Furthermore, in keeping with the EC standards, the administration is required to
have technical knowledge (in discharge, treatment, recycling, disposal methods,
ctc.), collect information and develop néw techniques. The administration has to
transfer technical information to enterprises and provide them with technical aid
through subsidies and other schemes.

¢. Generation of Waste

Every factory submits to the provincial government information on the characteris—
tics and amount of industrial waste they generate. The amount of money charged
for the use of the environment is registered, The information can be uscd for the
management of industrial waste. Inventory system is effective for supervising
ISWM. Therefore, precise registration and continuous updating of inventories shall
be implemented.

Manufactures should adopt new production processes and change the raw materials
they use to reduce the generation of industrial solid waste. They should also try
to reuse and recycle their solid waste to reduce the amount to be disposed of.

Dischargers should try to separate hazardous wastes from non-hazardous ones in

order to reduce the amount of hazardous industrial solid wastes to be disposed of
and facilitate waste reuse and recycling.
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d, Transportatioh

Hazardous waste to be transported should be packaged properly with appropriate
labelling. Packaging and labelling standards should be sct for cach type of hazard—
ous waste by the provincial government. Establishment of appropriate standards
for collection vchicles to be used in the transportation of hazardous wastes is also
important. Accidental mixing of non-compatible wastes should be avoided.

The companies which actually transport or plan to transport hazardous industrial
solid wastes have to get a permit from the provincial government.

The manifest system is an effective method to precisely grasp the flow of the treat--
ment of the industrial waste and to confirm that the wastes have been appropriately
treated. In this system the manifcsts containing the routes from the forwarding
location to the destination, matters to be noted when handling, etc., arc attached to
the cargoes so that the contents of the cargoes can be checked at each transit point
to confirm whether a part or whole of the cargoes is missing or not and the
necessary documents arc signed and invoices rcceived.

e. Treatment and Disposal

Basic treatment and final disposal methods needed for industrial wastes are chemi-
cal treatment such as neutralization, oxidation and reduction, thermal treatment
such as incineration, and secured landfill. The characteristics of industrial solid
waste are so variable that it is necessary to find out the best treatment and final
disposal alternatives from a technical and economic point of view.

In many cascs the most convenient treatment and final disposal method is secured
landfill, because its cost is relatively low. The provincial government may be
requested to construct such facility for the sake of environmental protection if it
is very difficult for the private sector to acquire land and funds for such construc—
tion.

ODPAD an organization for the disposal of industrial waste in Poznan city, was
jointly established by nine enterpriscs and is trying to acquire land for disposal
sites. The provincial government is expected to support the organization to
accomplish the purpose. '

Environmental impact assessment is a nccessity prior to the construction of an
industrial waste disposal site.
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f. Supervision and advice '

Appropriate supervision and sound advices from the provincial government are
most imporiant to steadily implement industrial solid waste management,

It is, thercfore, important to primarily analyze and improve administrative capacity,
then conduct inspection and give advices on the operation of the storage, transpor—

“tation and final disposal of industrial solid wastes.

Case Study of Master Plan Manual for Lublin

1) Background

The draft manual for the formulation and implementation of the MSWM master
plan was prepared and included in the Interim Report submitted in mid-October
1992. Based on the draft manual, this case study was carried out in order to:

~  check the applicability of the draft manual to other Polish cities;

~  make nccessary modifications; and

~  to prepare recommendations for the improvement of municipal solid
waste management in the City of Lublin including the concept of her
MSWM master plan.

2) Field Survey
a. Field survey

Although the existing EC PHARE report elaborated the two scenarios for the
MSWM in Lublin, it did not identify the waste amount and composition in Lublin.
Duce to the study time limitation and the degree of importance for the preparation
of an MSWM master plan, only WACS (Waste Amount and Composition Survey)
in winter and POS (Public Opinion Survey) were conducted. Basically, both the
WACS and POS were conducted using the method applied in the study of Poznan.
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b. Waste amount and composition survey
i.  Waste amount

Based on the WACS, the following major figures on waste discharge ratio are
deduced:

- MSW discharge amount : 178.9 ton/day

- - MSW discharge ratio per capita : 508 g/person/day
(in Poznan 769 g/person/day)

- Annual MSW discharge : 65,300 ton/year

Regarding the disposal amount in the present Jawidz landfill, the estimation
was made based on the discharge ratio in Lublin due to the lack of measure—
ments at the landfill, and tabulated in Table 5.2-1.

Table 5.2-1  Wastc Amount in Lublin Unit:  ton/day
Wasle Discharge Estimated Disposal Wasle Amount
Category of Wasle i Lublin Armount at Jawidz in Poznan
Landfill
1. MSW
Household Waste 140.9 196.9 386.0
(Houschold Wastc) (130.4) - (283.2)
(Domestic Ash) (10.5) - (102.8)
Commercial Waste 4.2 59 32.5
(Shops) (2.3) - 4.9
(Catering) (1.9} - (27.6)
Market Waste 3.0 4.2 6.0
Institutional Waste 11.8 16.5 93
Road Sweeping Waste * 133 18.6 4.0
Bulky Waste *5.75 8.0 *15.7
Sub-iotal 178.9 ** 250.1 453.5
2. Other Wasles - *41.1 * 824
Total ' - 2912 535.9
Note: * Disposal amount,

e The tigure is deduced by multiplying 178.9 by 492,500 (the population including
other local authorilies)/352,500 (the population of the City of Lublin)
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