¢.  Introduction of Resource Recovery and Recycling System

The recycling centres and the sorting plant are effective measures for recycling,
while the composting plant and incineration plant are important in resource recov—
ery. The benefits obtained through the alternative systems were calculated and
summarized in Table 6.7.3-2.

Table 6.7.3-2 Level of Resource Recovery and Recycling (mill ZI)
Alternalive "
i 2 3 4 I
Benefit 0 78 246 328,166 328,054 | 6779 | 20,112
- Recycle 0 78 246 190 78 282 78
- Heat recovery 0 0 0} 327,976 | 327976 0 0
~ Compost 0 0 0 S | 0 6,497 | 20,034
Order of recycling 7 6 5 i 2 4 3
and resource recovery
Note: Economic price base amdd totat benefit from 2001 1o 2010.

f.  Transactional Facilitation

Obtaining the approval of the neighbourhood on Alternatives 1,2 and 3 would
requirc cnormous cffort due to the possibilities of environmental pollution by
organic wastcs.

It will not be that difficult, however, to obtain the approval of the neighbourhood
for the establishment of an incineration plant operation unit required in Alternatives
4 and 5.

It would also take cnormous cffort to gain the approval of the ncighbourhood

concerning the establishment of a composting plant operation unit in Alternatives
6 and 7, duc to the odour that would emanate from the plant.
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J) Summary of Secial Evaluation
Social evaluation is summarized in Table 6.7.3-3.

Table 6.7.3-3 Summary of Social Evaluation

Altematives
Criteria '
1 2 3 4 5 6 7
a. Possibility of land A A A Al A A A
acquisition
b. Compatibility with regional A A A A A A A
development
c. Possibility of acquiring C C B A A B B
people’s consensus
d. Intreduction of public C B B B A B A
rooperation
e. hntroduction of resovrce C C B A A B B
recovery and recycling system
f. Transactional facilitation C C C A A B B
Overall Assessment Resuli C C B A A B B

Note. A: Good, B: Fair, C: Poor

6.7.4 Environmenial Evaluation

1) Evaluation Factor

Since the 7 alternatives may have a diverse environmental impact on the surround-
ing arca, cstimating the extent of such impact will not be easy, due to difficulties
in obtaining pertinent data at this stage of the study. Efforts are made, therefore,
to examine the possibilities regarding the following scnsitive issues associated with
the planning considerations.

~  Surface water pollution

- Groundwater pollution

- . 8Soil contamination

- Air pollution

~  Odour

—  Dust and scattered wastes
-~ Traffic noise



- Traffic safety

—~  Operation noisc

~  lmpact on landscape

—  Others (treatment of hospital waste and sewage sludge)

2}  Evaluation

a. Surface Water Pollution, Groundwater Pollution and Soil Contamination
There is still a minimum possibility of leachate secpage cven if a liner is applied
at the proposed landfill to prevent groundwater pollution in accordance with the EC
standard.

The possibilities were estimated based on the final disposal amount, and the results
arc shown in Table 6.7.4-1,

Table 6.7.4-1 Possibility of Water Pollution

Alternative
1 2 3 4 3 6 7
Final disposal amount from 4,573 4,531 4,096 2,697 2,762 3,038 3,199
1993 until 2010
(1,000m*)
Possibility of pollution i 2 3 7 & 5 4

At the composting plant site, water pollution may occur due to run—off rain water
at the compost stock pile during the second fermentation done outdoors for a
period of 6 weeks.

The possibility of water pollution occurring at the incineration plant is only
minimum as the plant is completely covered.

b. Air Poliution

The incineration plant can also produce a minimum amount of air pollution, but
its effect on people is within the permissible amount because of the installation of
a flue gas cleaning system bascd on the semi~dry principle, which is fully in
compliance with the EC standard.
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¢. Odour

Among the facilities, the composting plant, followed by the landfill site, produces
a lot of pungent odour.

d. Dust and Scattered Wastes

The production of dusts and scattercd wastes is difficult to prevent in landfill sites
regardless of the perfect and immediate execution of the earth coverage operation.
The impact is said to be related to the final disposal amount.

e. Traffic Noise and Safety

This impact is related to the traffic volume of the SWM facilitics. The biggest
traffic volume is observed in Alternative 3, an estimate of 348 trucks daily, which
the smallest is in Alternative 4, an estimate of 270 trucks daily. Only a small
difference was observed between impacts related to traffic noise and traffic safety.

f. Operation Noise

The sources of noise in landfill sitcs and intermediate plants arc heavy construction
machines and composting plants, the former being the noisicst.

g. Impact on Landscape

In terms of the required scale for the final disposal site, the impacts of Alternatives
1,2 and 3 are respectively bigger, and in terms of the scale of the intermediate
treatment facilitics, the composting plant has the biggest impact.

h. Others

There is a scrious possibility that the environment could get polluted by hazardous
wastes, due to the sewage sludge and hospital wastes disposed of at the landfill
site. And this situation will not be improved in Alternatives 1,2 and 3. In Alter-
natives 6 and 7, the compost produced from sewage sludge will act as secondary
pollutants due to the contamination of heavy metals.

Incineration is the only method that would enable the ncutralization of such
hazardous wastes. Therefore, it is most preferable for environmental protection.

6 - 45



6.7.5

3) Summary of Environmental Evaluation

Table 6.7.4-2 Summary of Environmental Evaluation

Alternative II
Criteria
1 2 3 4 5 6 7 ”
a. Surtace water pollution . B B B A A AB A/B
b, Groundwater pollution B B B A A AB A/B
. Soil contamination B B B A A A/B A/B
d. Air pollution ' A Al A B B A A
e. Odour B B B A A B B
f. Dust and scattered wastes C C C A A B B i
g. Traffic noise B B B B B B B
h. Tratfic safety B B B B B B B
i. Operation noisc B B B A A A/B | AB
i Impact on lalitlsc;lpc C C Cc B | B B/C B/C
k. Others (hospital waste, sewage C C C A A C C
sludge) '
Overall Result C C C A A B B H

Note. A: Good, 13: Fair, C: Poor

Economic and Financial Evaluation

i} Principles for Evaluation

The cstablishment of a rational and cheap SWM system shall take precedence over
other factors in considcration of the increasing tendencies inherent in public
scrvices. '

However, the system should not only be determined according to a country or
region's rational and cconomic conditions in terms of .a global environmental
vicwpoint. At present, it is supported by the majority with the idca that costs for
environmental protection should be fairly shouldered by everybody.

Although a rapid economic and social development is difficult to attain duc to the

current recession, the following principles were formulated for the evaluation of the
MSWM Master Plan.
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-~  To quantitatively and qualitatively analyze the dircet benefits in terms of
the above view regarding cconomic evaluation.

~  To conduct a financial evaluation bascd on long—term views, considering
not only the lcast cost but also the affordability of the Poznan citizens
and municipality.

2) . Economic Evaluation

The cosis and benefits between 1998 and 2020 were computed based on the pre—
conditions described below.

a. Pre~Conditions for Economic Evaluation
i.  Economie Effects
The following cffects were calculated as dircct effects:

- Recycling and resource rccovery
- Reduction of collection cost and disposal cost

The effect brought about by the prolongation of the lifc span of the final
disposal site was included in the shadow price of the land as cffective use of
fand. '

ii. Economic Prices

The economic price was calculated on the basis of the cost estimation result
of the proposed project. However, for the following prices, the economic
prices were used instead of the market prices.

~ Heat price The heat price of the incineration plant
was sct at 3.5 USD/GJ similar to the
price offered by the heat plant of equiv—-
alent scale.

- Land producti'vity The land price was calculated to be
241.5 USD/ha based on the wheat pro-
duction rate since this land is for agri-
cuitural use.



- Compost The present price used for fine compost,
3.7 USD/ton, was maintaincd. The price
established for the compost produced in
alternative 6 is 1.2 USD/ton, 1/3 of the
fine compost price, as it is of lower
quality.

- Recyclable material The prices sct for recyclable materials
were based on the present price data in
Poznan and Japan.

fii. Investment Schedule for Facilities

-~ The scheduled construction period is 3 years.
- All proposed facilitics arc supposed to be constructed in this

period.
- Investment schedule is as follows:
in 1998: 43 %
in 1999: 24 %
in 2000: 3%

iv. Final Dispesal Site

- Expiration of the term of use is 2010.

- The required term for monitoring is 10 years after the completion
of landfill.

- The evaluated term is until 2020, and only costs for monitoring
and land occupation arc included after 2011.

v. Book Value of Plant

The cconomic cvaluation of the incineration plant will cover the years 2001,
the year when it starts its operation, to 2011. Since the plant is expected to
have a life span of 15 years, the salvaged book value will be included in the
final calculation.

vi. O & M cost of SWM Facilities

O & M cost is assumed to vary in proportion to the disposal amount.
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b.

Evaluation of Benefits
i.  Benefits from the improvement of service coverage

The objectives of SWM are to maintain satisfactory public sanitary conditions
and to maintain a fine environment through the immediate collection and
removal of wastes generated by urban activities.

The general benefits from the improvement of service coverage are as follows:

- Periodical collection is cffective for the prevention of the wide—
spread of diseases as it contributes to the suppression of the gen~
cration of flics, mosquitoes and maggots.

- Periodical collection is indispensable to the maintenance of the city
landscape as it prevents wastes from scattering.

- Periodical collection creates a fine cnvironment which would
charm the tourist.

- Improvement in the collection work condition improves collection
work cfficiency. '

The bencfits of an improved service coverage were not quantitatively analyzed
because of difficultics and because they are cqually generated in all Alterna—
tives. Only qualitative analysis was thereby conducted.

The cost incurred by the present waste collection system was considered to be
beneficial.

Increase in the recovery rate of recyclable materials obtained from the intro-
duction of separate collection was calculated as a direct benefit.

ji. Benefits from Sanitary Landfili

The benefits that can be obtained from the final disposal site,
Franowo-Michalowo, is the minimum effort nceded in its acquisition, The
land can be used for a long term as it is wide and located within Poznan City.
Morcover, the compensation money presently spent on Such Las can be used
for other purposes.
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These benefits were not quantitatively analyzed duc to difficultics and becausc
they are also equally gencrated in other alternatives. Only qualitative analysis
was thereby conducted. '

The cost incurred by the present system was considered as a benefit.

iii. Benefits from recycling centres

The benefits obtained from the introduction of recycling centres are divided
into two: recovery of reusable materials and the reduction of collection cost.
Further, this system also reduces the final disposal amount, albeit at a small
scale.

The collection cost will be reduced by 10% as compared to the total cost of
collection and recycling centres. The collection amount will decrease by 20%
and the final disposal amount by 1.5%.

- Benefits from rccj'cling' arc shown in Table 6.7.5-1.

Table 6.7.5-1  Bencfits from Recycling in Recycling Centres

Material Recycled Unit rate Amount
amouni
tonfday zl/ton mill. zl/year
P e e e e e S o e
Glass 1.4 50,000 25.55
Textile 0.7 500,000 127.75
Paper 4.2 350,000 536.55
Metal 4.8 4,010,000 7.025.52
Total 7,715,377

Benefits from the reduction of collection cost is as follows:

. Alt.1 Alt.2
Collection cost 43,360.3 36,507.5
Reeycling centres cost 2,517.4
Total cost {(mill.zl/ycar) 43,360.3 39,024.9

Benefit = 43,360.3 - 39,024.9 = 4,335.4 mill. zl/year

Benefit from the reduction of the final disposal cost

Alt.l Alt.2
Disposal amount (m*/day) 926.4 912.5
Disposal cost (mill. zl/year) 17,760.5 17,494.0
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Benefit = 17,760.5 - 17,494.0 = 266.5 mill. zl/ycar

This benefit was not included in the cconomic cvaluation because it is
very small.

iv. Benefits from the soriing plant

The benefits obtained from the soriing plant are divided into two; recovery of
reusable materials and the reduction of final disposal cost. The collection cost
will increase due to the introduction of scparate collection.

The final disposal amount will decrease by 17 %.

Benefits from recycling are shown in Table 6.7.5-2.

Table 6.7.5-2  Benefits from Recycling in the Sorting Plant

Material Reeycled Unit rate Amount
amount
ton/day “zlfton mill. zl/year
H
Glass 24.6 50,000 448.95
Textile 10.9 500,000 1,989.25
Plastic 13.0 100,000 474.50
Paper .65.4 350,000 8,354.85
Metal 12.2 4,010,000 17,856.53
Totat 29,124.08
- Benefit from the reduction of the final disposal cost
Alt.1 Alt3
Disposal amount (m*/day) 926.4 768.8
Disposal cost 17,760.5 14,739.1

Benefit = 17,760.5 - 14,739.1 = 3,021.4 mill. zl/ycar
v. Benefits from the incineration plant

The benefits from the incineration plant are mainly divided into three; waste
volume reduction, waste ncutralization and heat recovery.

- Waste volume reduction will prolong the life span of the landfill site and
reduce the final disposal cost.
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Neutralization of hazardous waste will facilitate safe treatment of hospital
waste and sewage sludge.

As for the heat encigy situation in Poznan, 60 % of the total demand is
covercd by the district heating plants which do not have proper environ—
mental protection measures. It is said that 10 % of the GDP is lost to
environmental pollution, 46 % of which is caused by air pollution. The
introduction of the recovery of heat energy generated by the incineration
plant, which meets the severe environmental standard specified by the
European Community, will reduce the effect of coal, a raw resource, and
help in protecting the environment. These benefits werc estimated by
conducting a comparison with the conditions of the plant providing an
cquivalent amount of heat.

The incineration plant with a capacity of 224,000 tons/ycar supplics the
same amount of heat provided by a heating plant of one million GJ/ycar.
(Note. Calorific vale of waste is 7,000 kJ/kg; working hour is 8,000
hours/ycar; and efficiency is 0.8)

Table 6.7.5-3 Comparison of Hcat Supply Plant and Incineration Plant

[tems Heat Supply Plant | Incineration Plant
Inijtial .iuveslmcm {mill.z) 185,000 643,500
O & M cost {mill.zl/ycar) 35,000 29,000
Bepreciation (mill.zl/ycar) 12,300 42,900
Total cost {mill.zl/year) 47,300 71,900
Amount of heat generation 1,000,000 1,000,000
{Gl/year)
Price (Ush/GY) 35 53

Accordingly, the calculated benefits of heat supply in 2010 amount to
30,080 mill. zl, using 3.5 USD/GI as the economic price.

The final disposal amount in weight (in volume) will be reduced to S0
% (34 %) in Alternative 4 and 52 % (35 %) in Alternative 5 by the
ycar 2010. The reduction will result in curtailed final disposal costs,
saving an amount of 8949.4 mill.zlfycar (50 %).

A reduced final disposal amount will also Icad to the reduction of the
area required for the disposal site, enabling the usc of the surplus arca for
other purposcs.

If the surplus arca is used for the cultivation of wheat, the benefits will
include the following :
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the crop of wheat in Poland in 1987 3.7 ton/ha
the imported amount of wheat in 1986 155 mill. USD
the imported quantity of wheat 1.662 mill. tons

The direct expense rate for production is assumed to be 30 %,
3.7 x (155/1.662) x 0.7 = 241.5 USD/ha
241.5 x 13,500 zl/USD x (70-45.5) = 79.9 mill. zl

—~  The old method of disposing sewage sludge at the landfill site is still
pmétiscd at present. [t is most recommendable to incinerate sewage
sludge prior to disposal. The benefits from the treatment of sludge by
incineration are as follows:

amount of sludge in 2010: 69.2 tons/day
required coal for incinerating 1 ton of sludge: 99 kg
international price of coal: 25 USD/ton
Hence;

Bencfit = 69.2 x 365 days x 0.099 x 25 x 13,500 zi/USD = 843.9
mill. zi

~  The total benefits from incincration are summarized in Table 6.7.5-4.

Table 6.7.5-4  Benefits from the Incincration Plant

ftems Benefits

(mill. =z
Heat supply 47,300
Reduction amout of final disposal 8,949
Reduction of final disposal arca 80
Sewage sludge treatment 844
Total 57,173

Table 6.7.5-5  Cost of the Incincration Plant (Annual Expenscs in 2010)

licms Cost
Alternative 4 71,985 mill.zl
Altemative 5 60,073 mill.zl

According to the analytical results of costs and benefits, the costs exceed the
benefits in both alternatives.



vi. Benefit from the composting plant
The benefits that can be obtained from the introduction of a composting plant
are divided into three; waste volume reduction, neutralization of waste, and

production of compost.

- Compost production

The possibility of sclling the fine composts produced in Alternative 7
according to the market price is considered a direct benefit. If the price
of compost produced in Alternative 6 is only 1/3 of the market price, this
compost is not of good quality and can only be used for re-cultivation
and dressing of garden soil.

-~ Reduced final disposal cost

The final disposal amount in Altcrnatives 6 and 7 will be reduced to
46% and 52%, rcspectively, by the year 2010 through composting and
will deduct 37%, 6,592.5 mill. zl/ycar, from the final disposal cost,

- Reduced final disposal site area g

The reduction in the final disposal amount will lead to the reduction of
the area required for the disposal site, cnabling the use of the surplus
arca for other purposes. If the surplus area is used for the cultivation of
wheat, the benefits will include the following:

the crop of wheat in Poland in 1987 3.7 tons/ha
the imported amount of wheat in 1986 155 mill. USD
the imported quantity of wheat 1.622 mill. tons

The direct expense rate for production is assumed to be 30 %,
3.7 x (155/1.662) x 0.7 = 241.5 USD/ha

Alternative 6:
241.5 x 13,500 zl/USD x (70 - 57.0) = 42.4 mill. zl

Alternative 7: .
2415 x 13,500 zI/USD x (70 - 56.0) = 45.6 mill. zl

~  The total benefits from the composting plant arc summarized in Tablc
6.7.5-6



Table 6.7.5-6  Benefit and Cost of the Composting Plant

Items Benefits

(mill.z)
AlL6 Ale7
Compost production 650 2,005
Reduction of final disposal amount 6,593 6,593
Reduction of final disposal area 42 46
Total 7,280 8,638
Cost of the composting plant 32,814 26,849

According to the analytical results of costs and benefits, the costs exceed the
benefits in both alternatives.

¢. Summary of Economic Evaluation

All the benefits from 2001 to 2010 are summarized in Table 16. The cost saving
benefits and the indirect benefits were included in the cost of each alternative, and
the purc cost which is obtained by excluding recovery benefit from the total cost
was used for the cvaluation.

The total cost and benefits between 1998 and 2020 are summarized in Table 17.
The cost benefit ratios of the alternatives are below 1. The cconomic internal rate
of return is thereby meaningless. The total cost of cach alternative varics depend-
ing on the discount rate. The composting plant alternatives are better than the
incincration plant alternatives in terms of the net cost because the total investment
is less.

=2
1
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Table 6.7.5-7 Benefits (from 2001 to 2010) of Each Altcrnative
unit: mill. zl in 1992 price level

Discounl Rate 0% 5% 104
Benefits

Al 2 Direct Recovery Heat Supply ' 0 0 0
Compost Sugply 0 0 0

Recycling 78 . 43 24

Cost-save Transportation 58,597 30,746 16,358

Landf(ill 8,297 4,194 2,228

Indirect Land-use .0 0 L}

Total 66,971 34,982 19,111

Alt3 Direet Recovery Heat Supply 0 0 0
Composl Supply ¢ Q 0

Recycling 246 133 75

Cost-savg Transportation = 103,994 C 65071 42,599

Landf{ill 16,503 8,621 4,132

Tndirect Land-use -29 -17 ~11

Total _ -87,274 -56,334 -37,803

Al 4 Ditect Recavery Heal Supply 327976 177,631 100,817
Composl Supply ] 0 0

Rcci;cling 190 104 0

Shulge Treatmenl 7,242 3,921 2,225

Cost-save Transporfation 85,601 49,362 29,975

Landfill 108,813 63,510 38,789

Indirect Land-use 366 154 72

Total 530,188 294,681 171,937

AlLS Direct Recovery Heal Supply 327,976 177,631 100,817
Compost Supply a 0 0

Rcc]vcling 78 43 po!

Sludge Trealmemt 7242 3,921 2225

Cost-save Transporiation 2,154 -2,817 ~4,165

Landtibl 103,718 60,740 37,212

Indirect Land-use 365 154 72

‘Total Land-use 441,532 239,671 136,184

Alt 6 Direct Recovery Heat Supply 0 G 0
Compost Supply 6497 3,511 1,988

Recyeling 282 155 59

Cost-save Transportation 35,601 49,362 29,975

Landiut 91,604 53,285 2,452

Indirect Land-use 242 93 39

Total 184,227 106,404 64,543

Al 7 Direct Recovery Ticat Supply 0 0 0
Compost Supply 20,034 10,825 6,131

Recveling 78 43 24

Cost-save 'l“mns;mtlalion 2,154 -2,817 -4,165

1andfill 91,604 53,286 32,453

Indlirect Land-use 254 100 43

Total 114,123 61,436 34,486
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Table 6.7.5-8 FEconomic Evaluation unit: bill. zl
Al AlL2 A3 Al 4 AlLS AlLo AlLT

Discount Rale (0%)

Total Cost 1998 593.9 5080 878.1 11259 17235 7982 8101

2010

Total Renefit 0.1 0.2 282 328.1 68 2.1

2001-2010

Net Cost 5938 507.9 8779 7977 7954 7914 790.0

Rank 2 1 7 6 5 4 3
Discount rafio (5%)

Total Cost 1998- 69 297.6 550.5 788.9 7736 5256 5252

2010

Total Benefit 0.0 0.1 1777 1777 3.7 10.9

2001-2010

Net Cost 346.9 297.6 5504 6112 5959 521.9 5142

Rank 2 i 5 7 6 4 3
Discount ratio (10%)

Total Cosl 1998- 2139 184.1 1620 565.9 548.0 3602 3554

2010

Total Benefit 0.0 0.1 100.8 190.8 21 62

20012010

Nel Cost 2139 184.1 1619 465.1 4472 358.1 3492

Rank 2 1 5 7 6 4 3
Assessment A A B C C B B




3) Financial Evaluation

The financial cvaluation for the ycar 2010 was carried out and the following rates
were assumed:

_Tablc 6.7.5-9 Basic Ratcé

Items ' Unit rate ]

Heat price /G 49,000
§ .

Recyceling _ !
— Glass (zl/ton) 50,000
- Texlile (zlikg) 500
- Plastic (zl/kg) 100
- Paper : (zl/kg) 350
~ Metal (l/kg) 4,010
Compost (zl/ton) . 50,000
(lhe compost in the allernalive 6 can not be sold duc to the
poort qualily.)

The expenditure includes depreciation and no interest.

Alternative 2 requires the lcast cost. Among the alternatives with intermediate
facilitics, alternative 5 requires the least cost alternative if the 6% interest is not
taken into consideration.

If the Municipality of Poznan bears the cost required for item iii below, the
financial share for all aitcrnatives will only amount to 6% of the overall municipal
budget. Long term and low interest loans will be nccessary for alternatives
requiring incincration plants however, as the estimated expenses will exceed the
total budget by 10% from 1998 to 2000.

On the other hand, it would be difficult to transfer the financial burden to the
citizens, cspecially with regard to Alternatives 3,4,5,6 and 7, because they are onty
capable of allocating 1% of their average annual income to the cause, an amount
cstimated by the case 2 cconomic growth forccast,

In order to identify the financial source, the assignment of the cost burden was
calculated by cach alternative on the basis of the following pre—conditions.

i.  The defrayments of cach party in the year 2010 for Alternative 1 is
shown in Table 6.7.5-10




Table 6.7.5-10 Decfrayments of Each Party

Collection | Cleansing Landfill Total Defray-
(mill.zl) (miltzl) | (mill.2) | (mill. 21) | ment per
ton
(zl}
Citizen 36,741 11,081 47,822 305,413
Enterprises
- Collection and disposal 9,780 3,230 13,010 305,413
~ Direct haunlage 3,520 3,520 70,770
Municipality
- Collection and disposal
~ Road sweeping 6,178 174 6,352 | 2,597,039
Total 46,521 6,178 18,005 70,704

The ratio of the share to the incomie of the citizens is shown in Table 6.7.5-11
for Case 1 and Casc 2, respectively.

Table 6.7.5~11  Citizens' Defrayment

Case 1 Casc 2
Number of houscholds (nos.) 194,950 194,950
Average income {real term) 5,653,800 3,972,600
(zl/houschold/monih)
Citizen's burden (mill. zl) 47,822 47,822
Rate of burden lo income (%) 0.36 0.51

As for Alternatives 2,4,5,6 and 7, the citizens will be requested to cooperate
by carrying wastcs to the recycling centres, and incentives will be formulated
to smoothly implement this. The introduction of recycling centres will reduce
collection cost by 10% and coliected amount of waste by 20%. Assuming a
similar fee system, the revenue of Alternatives with reeycling centres, which
is gained through the collection of fces, will be less.

In the analysis, a constant incrcase in the rate of the collection fee was
assumed to avoid a sharp increase.

ii. The loan conditions for the initial investment was assumed as follows:

- Grace period:

- Term of redemption:

- intcrest rate:

5 years
20 ycars
6 %/ycar




[y
—
—_

The Municipality is assumed to bear th(.:'following:

- O & M cost for road sweeping and public area cleansing services

= Investment for refuse trucks and landfill site

- Repayment of loan for intermediate treatment

- Subsidization of household waste collection during the implemen—
tation of a higher fee tariff.

According to the Table, the municipality must spend 4 to 6 % of its
budget on SWM in the year 2005 for Alternatives 3, 4, 5, 6 and 7.

4) Summary of Economic and Financial Evaluation

Alternative 2 involves minimum cost both in the economic and financial evalu—

ation. Therefore, it is considered as the optimum technical system of the MSWM
Master Plan.

Table 6.7.5-12 Summary of Financial Evaluation
unit:bill, z!

T
e e e A B3 g

Aliemative 1 2 3 4 S 6 7
Investment Cost 465.9 442.2 742.7 1002.4 1011.1 7038 7357
Rank 2 1 5 0 7 3 4
Ammwal Expenses 9.8 374 535 67.3 627 51.6 50.8
(excluding depreciation)

Rank 2 1 5 7 6 4 3
Annval Expenses
{(including depreciation)
©) .
70.7 664 1013 130.1 1264 93.3 95.0
Rank 2 1 5 7 6 3 4

Sale of Heat cte.

w 00 0.0 395 39.5 00 24
Q- 70.7 66.4 1013 93.0 .5 933 932
Rank 2 1 7 4 3 6 5
e ————— e e e
Actual Cost 70.7 6.4 106.5 1136 1084 1029 101.0
(including interest of 6
%)

Rank 2 i 5 7 [ 4

l@

Assement A A B B B B

=

6 - 60
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Table 6.7.5-13 Changes in the allocation of share of MSWM Cost (Interest Rate:

6 %) unit: mill. zl/ycar
Preseat 2001 2010

Alternative 1

Citizen 19,147 (6,586) 27,349 47,822
Income (mill.zl/year/houschold) 24.1 253 47,7
Burden (3000 =/ycar/houschold) 101.6 (34.9) 1436 245.3
Ratio (% 0.5 (0.15) 0.3 0.5

Enterprise 6,128 7,704 12,662

Municipality 14,579 19,‘254 10, 220
Total Budget (bill.zlyear) 849.7 1, 6?3 7 2,829 0
Ratio (%) 1.7 04

Total 39,854 54, 30? 70,704

Alterpative 2

Citizent 19,147 (6,586) 21,879 38,258
Tncome {mill.zVyearMousehold) 24.1 293 471.7
Burden (1000 zl/year/houschold) 101.6 (34.9) 114.9 196.2
Ratio {% 0.5 (0.15) 04 04

Enterprise 6,128 7,704 12,662

Municipality 14,579 22,896 15,497
Total Dudgel (bill.zl/ycar) 849.7 1,673.7 2,8290
Ratio (%) 1.7 0.4 0.5

Fotal 39,854 52,479 66,417

Altcraative 3

Chlizen 19, 147 (6,586) 27,349 47,822
Income (millzVyear/household) 24, 203 47.7
Burden {1000 zlfyear/houschold) 101 6 (34.9) 143.6 245.3
Ratio (% 0.5 (0.15) 0.5 0.5

Enterprise 6,128 7,704 12,662

Municipality 14,579 52,471 46,032
Totat Budget (bill.zlycar) 849.7 1,673.7 2,829.0
Ralio (%) 17 31 1.6

Total 39,854 §9,748 106,516

Alternative 4

Citizen 19,147 (6,586) 21,879 38,256
Income (mill.zVyearhouschold) .1 293 479
Burden SIDGO Zlfycar/houschold) 1016 (34.9) 114.9 196.2
Ratio (% 0.5 (0.15) 0.4 04

Enlerprise 6,128 7,704 12,662

Municipality 14,579 85,776 59,618
Total Budgel (bill.zl/ycar) 840.7 1,673.7 2,829.0
Ralio (%) 1.7 51 2.1

Total 39,854 115,359 110,537

Alternative 5§

Citizen 19,147 (6,586) 21,879 18,258
Income (mill.zVycarhousehold) 24.1 29.3 47.7
Torden {1000 zlfycar/houschold) 1016 (34.9) 114.9 196.2
Ratio (% 0.5 (0.15) 04 .04

Enterprise ,128 1,704 12,662

Municipality 14,579 77,537 53,281
Total Budget (itlzlyear) 849.7 1,673.7 2,829.0
Ratio (%) 1.7 4.6 1.9

Taotal 39,854 107,120 104,200

Alternative 6
Citizen 19,147 (6,586) 21,879 38,258
Income (mill.zl/year/ouschold} 24.1 203 47.7
Burden (1000 #l/ycarfhousehokd) 101.6 (34.9) 114.9 1962
Ratio (% 0.5 (0.15) 04 0.4
Enterprise 128 7,704 12,662
Municipality 14,579 64,490 52, 024
Total Budget (bill.zlfyear) §49.7 1,673.7 28290
Ratio (%) 1.7 3.9 18

Fotal 30,854 94,073 102,944

Alternative 7

Citizen 19, 147 (6,586) 21,879 38,258
Income {mill.zVyear/household) 293 47.7
Burden {1000 zl/yearhouschold) l(ll 6 (34.9) 1149 196.2
Ratio (% 0.5 (0.15) 0.4 0.4

Eaterprise 6,128 7,704 12,662
Municipalily 14,579 52,471 52,471
Total Budget (bill.zlfycar) 849.7 1,673.7 2,829 i}
Ralio (%) 17 31 1.9

Total 39,854 89,751 160,996




Note:

vi.

Interest (6%) is only considered in the depreciation of intermediale treatment facilities for the
Altemative 3, 4, 5, 6 and 7. ‘

_ Present share was calculated based on the revenue and expenditure of the SANITECH in 1991,

The figures in parentheses arc based on the present fee tarilf.

Enterpriscs inchude disposal fee for market, commercial, istitutional and dircct havlage

wasles. '

Citizen refers to collection and disposal fee of household waste. .
Income of houschold and budget of Municipality increase in accordance with the cconomic’ %

growlh forecasted in Casc.



Table 6.7.5-14 Changes of Burden of MSWM Cost (Interest Rate: 12%)

mill, zl/ycar

Present 2001 2010
Alternative 1
Cilizen 19, 147 (6,586) 22,349 47,822
Income (mill.zlycar/household) 24, 29.3 417
Burden (1000 zlfyeavhousehold) 101, 6 (34.9) 143.6 245.3
Ratio (% 0.5 (0.15) 0.5 0.5
Enterpnise L 128 7,704 12,662
Municipality 14,579 19,254 10, 1220
Total Budget (bill.zl/ycar) 849.7 1,673.4 2.829.0
Ratlo (%) 1.7 12 0.4
Total 39,854 54,307 70,704
Alternative 2
Citjzen 19,147 (6,586) 21,879 38,258
tcome {mill.zlfyearmousehold) 4.1 29.3 47.7
Burden (1000 zlyear/houschold) 1016 (34.9) 114.9 196.2
Ratio (% 0.5 (0.15) 0.4 04
Enterprise 128 7,704 12,662
Municipality 14,579 22,596 15,497
Total Budget (billzlycar) 849.7 1,673.7 2,82%.0
Ratio (%) 17 14 0.5
‘Total 39,854 52,479 66,417
Alternative 3 .
Citizen 19, 14? (6,586) 27,349 47,822
hicome (mill.zl/yearhouseliold) 293 47.7
Burden (1000 zl/year/houschold) 101 6 (349 143.6 2453
Ratio (% Q.5 (0.15) 05 0.5
Enterprise 6,128 1,004 12,662
Municipality 14,579 64,475 51,249
Total Budget (bill.z¥yecar) 349.7 1,673.7 2,829.0
Ralio (%) 1.7 31 18
Tatal 39,854 99,528 111,732
Alternative 4
Citizen 19,147 (6,586) 21,879 38,258
Tncome {mill.#lycarMousehold) 24.1 29.3 477
Burden (1000 zlfyearhouschold) 101.6 (34.9) 1149 1962
Ratio (% 0.5 {0.15) 0.4 0.4
Enterprise 6,128 7,704 12,662
Municipality 14,579 124,386 80,210
Total Dudger (billzlycar) 849.7 1,673.7 2, 829 0
Ratio (%) 1.7 7.4
Total 39,854 153,969 131, 129
Alternative §
Citizen 19,147 (6,586) 21,879 38,258
. Income (mill. zl/)earlhousehoid) 24.1 293 47.7
Burden (1000 zl/year/nouschold) 101.6 (34.9) 1149 1962
Ratio (% 0.5 (0.15) 0.4 04
Enterpnse 6,128 7,704 12,662
Municipality 14,579 111,194 71,231
Total Budpet (billzlyear) 849.7 1,673.7 2,829.0
Ratio (%) 1.7 6.6 2.5
Total 39,854 140,777 122,150
Alternatlve 6
Cilizen 19,147 (6,580) 21,879 38,258
Income (mill.zlVycarmouschold) 24.1 293 417
Burden (1000 zl/yearhousehold) 1016 (34.9) 114.9 i96.2
Ratio (% 0.5 (0.15) 04 04
Enlerprise 6,128 7,704 12,662
Municipality 14,579 82,550 52,024
Total Budget (bilk.zlycar) 849.7 1,673.7 2,829.0
Ralio (%) 1.7 4.9 18
Folal 39,854 112,133 112,576
Alternative 7
Citizea 19,147 {6,550) 21,879 38,258
Income (mill.z/ycarhouschold) 4.1 29.3 47.7
Burden 51000 zl/year/houschold) 101.6 334.9) 114.9 196.2
Ratio (%) 0.5 (0.15) 0.4 04
Evlerprise 6,128 7,704 12,662
Municipality 14,579 52,471 52471
Total Budget (bill.zl/year) 849.7 1 673 7 2,829.0
Ratio (%) 1.7 31 1.9
Total 39,854 104,451 108,830
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6.8

6.8.1

Selection of the Optimum Alternatives

Overall Evaluation

The cvaluation results based on each of the four evaluation criteria are summarized
in a matrix form in Tablec 6.8.1~1.

The matrix shows the following overall ranking of the alternatives:

i.  Interms of techmical, social and environmental evaluation, Alternatives 4 and
. 5 excel regardless of any sct of weights associated with the evaluation criteria.

ii. Theé economic and financial evaluation in Table 6,7.5-7 and —11 show Alter~
native 5 as superior to Alternative 4. '

ili. The economic and financial evaluation in Table 6.7.5-7 and —-11 show Alter—
native 2 as superior over the other alternatives.

iv. Conscquently, the optimum alternative will be selected from Alternatives 2
and 5, and the sclection will be made by Steering Committee of the Study.

Table 6.8.1-1 Overall Evaluation

‘Alternatives

Criteria

1. Technical Evaluation B B B

A A A
2. Social Evaluation Cl|CiB|]A}A B
3. Environmental Evaluation C C C A A B

4. Economic/Financial

.
=
O
]
ws]
s

a. Economic Evaluation

> >
g
o
e
@
w
w

b. Financial Evaluation

o ow b

Overall Result C C cl| A A B B

Note. A: Good, B: Fair, C: Poor
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6.8.2

Selection of the Optimum Alternative

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

i.  Upon consideration of the financial viability of thc Municipality and its
citizens, Alternative 5 should be sclected as an optimum technical system of
the MSWM Master Plan if Poznan Municipality 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 selected as an
optimum technical system of the MSWM Master Plan because the financial
and economic cvaluation results show Alternative 2 as superior.

1) Selection of the Optimum Alternative

Scven alternative plans were analyzed and evalvated for the selection of MSWM
technical system in the Interim Report which was submitted to the Polish side in
October, 1992,

The Steering Committee selected Alternative 5, which constituted separate collec—
tion, recycling centres, an incineration plant and a sanitary {andfill, as the MSWM
technical system for the master plan on October 12, 1992, provided that this
decision was confirmed and approved by the Poznan City Council by November,
1992.

This decision made by the Steering Committee had been approved by the environ—
mental committee and the communal management committee of the Poznan city
council by the end of November, 1992. The Poznan main city council also
approved this decision on December 15, 1992.
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CHAPTER 7 THE MASTER PLAN

This chapter describes derails'of the Solid Waste Management Master Plan for
Poznan City until the year 2010. The Master Plan will cover a Planning Frame—
work, Technical System Plan, Institutional System Plan and Phased Implementation
Plan. The special feature of the Master Plan is to adopt an incineration plant for
a primary processing facifity.

7.1 PLANNING FRAMEWORK
71.1 Goal, Targets and Strategy

1) Goal

Development of Environmentally Sound
Solid Waste Management System

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

-- Citizens' Participation,
- Establishment of Self-sustainabie Solid Waste Management and
-  Resource Recovery and Recycling.



2) Targets

-~ To attain a 100% collcction service rate by the year 2001.

~  To incinerate all combustible waste by the year 2010.
~  To operate the sanitary disposal site by the year 1995,

-~ To terminate illegal dumping. by the ycar 2001,

Table 7.1.1~1 Target Schedule

Unit:%
Target 1992 1995 2001 2006 2010
Collection Service 90 93 100 100 100
Incineration 0 0 33 66 100
Sanitary landfill *1 100 100 100 100
Illegal dumping 10 7 0 0 0
Note: *1 The present landfill operation is not considered as a 100% sanitary

landfill duc to the insufficicnt dnvironment protection measurcs.

3) Strategies for the Attainment of the Goal

The proposed strategics for the attainment of the Goal arc detailed in the following

six paragraphs:

a. Provision of facilities to apply to the basic objective for the execution of
Solid Waste Management:

- Solid wastc management must be able to control or mitigate the adverse
impacts of wastc on the environment and human health.

- Solid waste is a natural resource to be utilized through appropriate

mecans.

b. Provision of solid waste services and facilities to comply with the following

priority:

~  Minimization of solid waste production

-~ Minimization of the need for landfill



C.

-~ Sanitary Landfill

~  Utilization of solid waste as second raw materials, production of compost
and encrgy productions, 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. lllegal dumping
must be eliminated.

—~  The offered solid waste services must comply with the generation of
waste.

—  The offercd solid waste services should make it relatively casy for the
citizens to get rid of their waste.

—  The easy access to waste services must be encourage producers to use the
services appropriately.

Self--financed solid waste management through the increase of citizens’
burden.

- The "polluter pays principle” will be advocated, but where appropriate (to
minimize administration), gencral principles for financing will be
cmployed.

-~ All costs (also capital costs) must be covered by fees and charges.

- One activity may "subsidize" another activity (diffcrentiation in fees to
promote solid waste stratcgy ~ cg. in case composting is infroduced, the
fee for delivery to composting plant could be equal to delivery to
landfill).

Increase in public involvement in environmental protection and increase
in public attention on environmental inatters.

~  The citizens must be made responsible for/aware of his own role in the
production of pollutants and the proper handling of waste (however,
everybody should have the right to solid waste scrvices, provided they

pay).

- The citizens must participate actively in the solid waste services (eg.
through waste segregation).
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3)

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

Involvement of private enterprises will be encouraged when appropriate
and feasible,

Private enterpriscs will be invited to participate through competitive
bidding. '

Private cooperation will be supervised and controlled by the municipality,
The municipality will maintain the full contact with the citizens in
matters related to payment, complaints and exemption.

Strategy Elements

The goals are specifically obtained through the following:

Establishment of a sclf-sustainable solid waste management system
Establishment of resource recovery and recycling system which employ
sufficicnt measures for the protection of the environment and human

health

Construction of a sanitary disposal site which employs sufficient
measures for the protection of the cnvironment and human health

Establishment of Beneficiary—Pay-Principle under which service recipi-
ents pay waste collection and tipping fees

Establishment of proper local regulations through the modification and
revision of the cxisting oncs.

Establishment of proper roles of the organizations involved in solid waste
management

Strengthening of the management and administration system
Developmcent of public participation and cducation programmes

Training of human resources involved in solid waste management



7.1.2

Target Year and Population

1) Target Year

The master plan covers the period 1994 to 2010. The targeted years for the master
plan arc as shown in Table 7.1.2--1.

Table 7.1.2-1 Target Ycar

Plan Target Year

Master Plan 1994 to 2010

Long Term lmprovement. Plan 2004 to 2010
Medium Term Improvement Plan 1999 to 2003
Short Term Improvement Plan 1994 to 1998

2) Service Coverage

The present service coverage level of Poznan city is approximately 90 %. The city
aims to attain and maintain 100% service coverage by and after 2001.

In order to achieve this goal, the service coverage of waste collection services
ought to be improved to 100 %. In terms of the development level and the arca of
Poznan City, as a whole, a 100 % collection service is obviously reasonable.



3) Population Forecast

a. Present population

The Urban Development Master Plan of Poznan City estimated a population
ranging from 610,000 to 620,000 by 2010. Conscquently, the 620,000 population
estimate in 2010 was adopted for the SWM Master Plan.

The annual population growth rate is, thercfore, estimated at 0.275 %. The
population forccast are shown in Table 7.1.2-3, 7.1.2-4 and Fig.7.1.2-1.

Table 7.1.2-3 Population Forccast : unit:person

Year 1992 1995 2001 2005 2010

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

(person)
620,000,
543,422 o6k 604 g{ Pt
uosof |\ \ T
2 \ N o V
3 /‘/ /
£ 560,000 {90 100 . 515,015 630,00
/
//
/
590,000
St
| agr | - Blage 2 - Stige 3 -
1992 93 94 95 96 97 98 99 2000 0i G2 03 04 95 06 07 09 03 20010
Year

Fig.7.1.2-1 Population Forecast
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7.13

Forecast for Waste Amount and Compaesition

1) Forecast Model

The Waste Amount and Composition Survey (WACS) carried out by the JICA
Study Team was used as a reference in the claboration of the MSWM cstimate of
Poznan Municipality.

The forecast model will include interim estimates for the years 1994, 1998, 2001,
2003, 2007 and 2010 of the planning period. The types of waste to be forecast are:

i. MSW

—  Household waste (including domestic ash)
—  Commercial waste

- Market waste

- Institutional wastc

- Road sweeping wastc

—~  Bulky wastc

ii. Other wastes
a. Factors in waste increase and composition

The following factors will have an influence on the future generation of waste and
its composition:

- The social welfare and the financial capacity of the single consumers/families
- Industrial technology
~  Import of goods

Forecasts are difficult to conduct in Poland due to its particular situation. From a
financial viewpoint (e.g., thc GDP), the wastes of Poland should identify with the
developing state of the country, However, with the breakdown of the iron curtain
and the opening up to the west, rapid changes in the nature of wastes can be
obscrved due to the inflow of western goods. The Polish industry with its new
business environment seems to be buzzing with competition, unlike in the socialist
regime where it was protected from it.



Conclusively, it is not reliable to solely base estimates on predictions concerning
the general economic development and comparisons with other country's develop-
ment. The nature of the wastes in Poland compared to its present welfare system
will most likely resemble that of Western—-European countries faster.

b. Methodology for the Forecast-Model

The forecast-model covers two (2) items. The first item is the forecast of the total
amount of waste and its composition. The forecast of the total waste amount will
require a study on the relation between GDP and the generation of waste.

The sccond item is the forccast of the calorific value for the evaluation of the
quality of waste to incincrate.

For the type of wastes to be forecast, the following assumptions were made:
i.  Household waste

The weighed result for the PEC and non-PEC residential areas will be used.
Waste generation will be projected based on the number of inhabitants, with
a margin for the increasc in generation ratio as a result of a GDP increase.

ii. Domestic ash

Discharge ratio of domestic ashes from households is assumed to decrease to
zero {(0) by the year 2001. The reasons are as follows:

-~ According to the "Research on Technological Properties of Poznan
Municipal Waste", the heat supply population in 1985 was 276,000,

—  The heat supply population increased to 354,060 in 1992. The annual
increase ratio in 7 years is 11,150 persons/ycar.

~  Supposing the incrcasc ratio will be kept up to 2001, the heat supply
population will be about 454,410, equivalent to 75.1% of the total popu—
lation in 2001 (605,000).

- In addition, the population not using coal for heating and those not using
the heat supply from the district plant is increasing rapidly. The remain—
ing 25%, thercfore, is assumed to cover the population not using coal for
hcating,

5&?'!""2



2)

- In most developed countries, the rapid change in heat source, from coal
heat to the other modes, in houscholds occurred with economic growth.

ifi. Commercial waste

Waste generation will be forecast based on the floor area of shops which wiil
increase in accordance with the increasc in population, with a margin for the
increase in generation ratio as a result of a GDP increase.,

iv. Market waste

Waste generation will be forecast based on the number of shops in the market
which will also increase with the population, with a margin for the effects of
a GDP increasc.

v. Institutional waste

Waste generation will be forecast based on the number of employees which
will also increase with the population, with a margin for the effects of a GDP
increase.

vi. Road sweeping and bulky waste

Waste generation will be projected based on the number of inhabitants, with
a margin for the increase in generation ratio as a result of a GDP increase.

vii. Other wastes
Waste generation will be forecast based on the population, with a margin for

the cffects of a GDP increase.

Increase in Population

The most direct influence on waste generation is the change in population. Accord-
ing to section 7.1.2, the estimated annual population growth in Poznan Munici-

pality for the planning period is 0.275 %.



3) Relation between GDP and Waste Generation

To determine the relation between GDP and the generation of waste , the increased
amount of welfare was taken into account. A strict relation is not expected in
advance, but some indication for further analysis may be identified.

An increase in the GDP is expected to have a big impact on the gencration of
waste per capita of developing countries than of developed countries.  Also, at a
certain welfare level, increase in GDP will remarkably change the composition of
wastc,

Japan has fine statistics allowing for the analysis of the relation of GDP and waste
generation in a developing economy (1963 - 1970) and a developed cconomy
(1975 - 1988). The years 1970 — 1975 are excluded duc to fluctuations in data
resulting from a new treatment law and economic recession and instability caused
by the oil crisis.

a. Developing economy

Bascd on the data of Japan for the period 1963-1970, a developing cconomy can
be characterized as follows:

— Average increase in waste generation per capita: 5,789 %/year
~- Average increase in GNP *: 10.438 %/year

* GNP was used duc to the unavailability of a GDP.
b. Developed economy

Based on the data of Japan for the period 1975-1988, developed cconomics are
characterized as follows:

- Increase in wastc gencration per capita: 1.276 %/year
- Increasc in GDP: 4.415 %/ycar

Bascd on these figures, we assume that the change in GDP will affect waste
generation as follows:

—  Flexibility for a developing cconomy: 0.55 of GDP-change in %
- Flexibility for a developed economy: 0.29 of GDP-change in %

7~ 10
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A 4% annual increasc in GDP would result to increase in waste gencration due to
increased welfare, 2.2% and 1.2% for developing cconomies and developed ones,
respectively.

The ratio to be sclected will depend on the estimated actual capacity of the econ-
omy. Although the increase in the GDP ratio may be high, the actual value could
be low, thus effccting a lower impact ratio than the figures shown in the data of

Japan.

The GDP of Poland (taken from the 1990 constant) is supposcd to develop as
follows:

- 1993 - 1995 0 %
- 1995 - 2000 +30%
- 2001 - 2010 + 6.0 %

It is assumed that a 0.45 % increase in GDP can be constantly observed in the
planning period 1993 - 2010 due to increased welfare on waste generation. The
increase in waste generation per capita per year is, therefore, estimated as:

- 1993 - 2000 3.0 x 0.45 = 1.35 %/ycar — Say 1.4 %/year
—~ 2001 - 2010 06.0x045=27 Y%)/ycar

4) Forecast on Waste Amount

The forecast on MSW and other wastes is presented in Table 7.1.3-3 based on the
WACS results, the assumptions in section 1) (Forecast Model on cach type of
wastc) and the impact of GDP growth, and the cocfficients from Table 7.1.3~1 and
2.

Table 7.1.3-1 Forecast on Waste Discharge Ratio

Unit 1992 1994 1998 2001 2003 2007 2016
1. MSW
Household g/peis/d 480.0 493.5 521.8 551.0 581.1 616.5 T2
Domestic ash g/persid 1740 { 1306 | 438 - - - -
Shop g/md 24.0 2.7 26.1 27.9 29.1 123 35.0
Calering giid 160.0 164.5 173.9 183.7 193.7 215.5 2334
Market ginos./d 3040.0 | 3125.7 | 33045 3489.4 | 36803 4094.2 4434.9
Institutional glemplfd 58.0 39.6 63.0 66.6 70.2 78.1 84.6
Road Sweeping | wpers/d 6.8 7.0 7.4 7.8 82 9.2 9.9
Bulky glpers/d 26.6 274 289 30.5 322 358 388
2. Other Wastes gipers/d 139.6 143.5 151.7 160.2 169.0 188.0 203.7
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Table 7.1.3-2 Forccast on Population and Others

Unit 1992 1994 1998 2001 2003 2007 2010

Household parson $90,100 | 593422 600,066 | 605049 | 608371 | 615018 | 620,000
Shops m? 202,966 | 204,107 06393 | 208107 | 209249 | 211,534 | 213249
Catering m 172,725 173,695 175630 | 177098 | 178070 | 180015 | 181,474
Market nos, 1,970 1,082 2,004 2,021 2,032 2,054 2,071
Institutional | employee | 161,085 161,992 163,806 | 165166 | 166073 | 167,887 | 169,248

Table 7.1.3-3 Forecast on MSW and Other Wastes in Poznan Municipality
unit:lonfday; 1 year=365 days

1992 1594 1998 2001 2003 2007 2010 {
i R ——
1. MSW
Household 283.2 2929 313.1 3334 3535 397.6 434.1
Domestic Ash 18 715 263 0 0 0 0
Shop 4.9 50 54 5.7 6.1 6.8 15
Catering 276 28.6 30.5 32.5 34.5 38.8 42.4
Market 6.0 6.2 6.6 7.1 7.5 8.4 9.2
Institutional 93 9.7 10.3 110 11.7 13.1 14.3
Road Sweeping 4.0 4.2 4.4 4.7 5.0 57 6.1
Bulky 15.7 16.3 17.3 18.5 19.6 22.0 24.1
2. Other Waslces 824 85.2 91.0 96.9 102.8 1156 126.3
Total 5359 525.6 504.9 509.8 540.7 608.0 664.0

5) Forecast on Waste Compeosition

A change in the composition of waste is expected duc to new products and a
different consumption pattern.

In table 7.1.3-1, WACS results for domestic waste are compared with the data in
Poland provided in the EC-Study; Municipal Waste — Strategy for Waste Manage—
ment and Applicable Methods for Collection and Treatment, 1992. Data from a
developed country, like Denmark, were also included.
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Table 7.1.3-4  Comparison of Waste Composition Data for MSW unit: %

* WACS WACS EC- EC-Study, | Denmak
1992 with~ | 1992 with Study, torecast 1985
oul Ash Ash 1992 201

1. Combustibles 76.6 58.5 56 64 85
Garbage 33.9 25.9 a8 27 35
Paper 19.3 14.7 14 28 41
{Dry Paper) - - - - (17)
(Wet Papern) - - - - @24
Textile 73 5.6 2 2 -
Plastic _ 719 6.0 2 5 6
Grass and Wood 5.9 4.5 - - -
Leathor and Rubber 2.3 18 - - -
Other Combustibles - - - 2 3
2. Non-Cembustibles 234 41.5 44 36 15
Metal 3.8 2.9 2 14 4
Glass : 15.2 1.6 7 - 7
Ceramic and Svil 15 1.2 - - -
In-organic - 23.7 35 22 -
Other(Non—Comb.) 2.9 22 -~ - 4
Total 100 100 100 100 100

Note: * The figure shows the composition of MSW (without ash and measurcd) other than

road sweeping and bulky waste,

Provided that the figure for grass and wood is added to garbage, cquilibrium can
be achieved among the WACS figures.

The JICA Study Team found that the existing data on Poland to be insufficiently
updated and has obscrved rapid changes in waste composition, especially the
change in heat source from coal to other modes.

The analysis was, therefore, focused on the comparison of the data provided by
WACS and Denmark assuming that changes in waste composition would result to

wastes characteristic of a developed economy.

Denmark was chosen for its reliable waste data and its geographical and demo-
graphic fcatures which is similar to Poland.

The fraction papers necessitate considerations on the carrying out of cstimations.
Development on the other hand will only be considered as a minor change.
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Compostion

Paper

The (liffcrcncc in the amount of paper is probably smaller than the figures indicaic
as recycling activitics were not yet fully implemented in Denmark in 1985 contrary

to Poznan where it is well implemented duc to economic incitement.

A level lower than Denmark but higher than the present is expected in the planning

period.

Table 7.1.3-5 shows the forecast on waste composition.

PN

Table 7.1.3-5 Forecast on Composition of MSW without Ash, Poznan unit:%

Composition 1992 1994 1998 2001 2003 2007 2010
Garbage 339 139 339 34.0 | 34.0 34.0 34.0
Paper 193 203 22.2 236 24.6 26.5 28.0
Textile 173 7.0 6.5 .61 59" 54 5.0
Plastic 7.9 79 7.9 8.0 8.0 8.0 8.0
Grass and Wood 59 57 5.3 4.9 4.7 43 4.0
Leather and Rubber 23 2.2 1.9 1.7 1.5 1.2 1.0
Metal 38 39 4.2 4.4 4.5 4.8 5.0
Class 15.2 14.6 13.5 12.6 12.9 10.9 10.0
Ceramic amd Soil 1.5 1.8 23 2.8 3.0 36 4.0 P
Others (Non-combustible) 2.9 2.7 23 1.9 1.7 1.3 1.0 g
Total 100.0 100.0 10400 100.0 106.0 100.0 100.0
Note: MSW here excludes road sweeping and bulky waste.
1607
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The calorific value of waste differs according to physical composition and threc

content, moisture content, combustible waste and ash. The ratio of combustible

wastc and ash depends on the chan'gc: in physical composition. Table 7.1.3-6

shows our survey data and the data in 1984/85.

Table 7.1.3-6 Comparison of Three Contents and LCV, Poznan

1992 JICA .
1984/85
MSW MSW Coal Heat Waste
Without With Ash Household Study
Ash With Ash
Maoisture content (%) 357 37y 41.9 41.8
Combustible (%) 38.0 314 20.0 24.1
Ash (%) 26.2 30.7 38.1 34.1
Lower calorific value
Measuvred (kcal/kg) 1,854 - - 856
Estimated (kcalfkg) 1,805 1,437 806 -
Nete: MSW excludes road sweeping and bulky waste.
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The above 1992 data by the JICA Study Team are weighing average figures, taking
the waste discharge amount by each gencration category into account. The mois—
ture content of each data ranges between 30% and 50 %, and this result is quite
close to the data in 1984/85. Consequently, the lower calorific valuc was deter—
mined only taking into account the possibility that the physical composition may
vary, because the moisture content is forecast to remain constant.

Actually, the lower calorific value of each waste COmposition item is estimated
based on the data obtaincd by the JICA Study Team. Thesc lower calorific values
were multiplied by the waste composition forecast result for futurc lower calorific
. values.

a. Lower calorific value of each physical composition item
Each combustible component of MSW has a calorific value in dry base. The dry

base calorific valuc of cach combustible wastc obtained in Japan is shown as
follows:

- Garbage 4,000 kcal/kg
- Paper 3,800 kcal/kg
- Textile 3,700 kcal/kg
- Plastic 9,800 kcal/kg
- Grass & Wood 4,000 kcal/kg

—  Lcather & Rubber 5,000 kcal/kg
Examining the above—mentioned calorific values and waste composition data
obtained by this study, the LCV of combustible wastes in the wet base are calcu-

lated as shown in Table 7.1.3~7.

Table 7.1.3-7 Lower Calorific Value of Each Item

Iiem Lower Calorifie Value
(kealfkg)
Garbage 1,400
Paper 2,550
Textile 2,450
Plaslic 6,900
Grass and Woad 630
Leather and Rubber 3,400
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b. Lower Calorific Value Forecast

The future LCV of MSW is estimated by multiplying the LCV in Table 7.1.3-7
by the ratio of the future physical composition shown in Table 7.1.3-5, as
described in B.5.1, 2 Waste Composition, iii. Estimation of the LCV.

The introduction of a separate collection system will, if not thoroughly, partly stop
the inclusion of non-combustibles in combustibles. Consequently, based on the
experience in Japan, the LCV of scparated waste is cstimated in Table 7.1.3-8,
assuming a 10% inclusion of non-combustibles into combustible waste.

Table 7.1.3-8 . Forecast on Lower Calorific Value

Year Lower Caloritic Value
(keal/kg)
Mixed Scparate
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.

Future Waste Stream
The waste streams for the year 1998, 2003, 2007 and 2010 were forccasted.

1) Conditions of the Forecast

—~  The coverage rate of houschold waste and domestic ash is 90 % in 1992.

—  The coverage rate of houschold waste and domestic ash will be 100 % in
2001.

- Discharge of ash from houscholds will be terminated in the year 2001.

-~ The wastc amount received at public recycling centres is 15 % of total
discharge amount with reference to the actual data in Denmark.
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2)

The sort of wastes received at the public recycling centres are some paper,
textile, plastic, leather & rubber, metal, glass, ceramic, soil and all kinds of
bulky wastes.
The recycled amount of material in public recycling centres is 10 % of the
received amount with reference to the actual data in Denmark. -
The sort of wastes reeycled at public recycling centres are some paper, textile,
metal, glass and bulky wastes.
Eight public recycling centres start operation in:

3 sites: in 1996

3 sites: in 1997

2 sites: in 1998
The amount of wastes received and reeycled at public recycling centres
increase in proportion to the number of operating public recycling centres.
Residucs from incincration plants amount to 34 % with reference to the actual
data in Denmark.
The incineration plant is 80% efficient in producing heat from waste with
reference to the actual data in Denmark.
The incincration plant starts operation in:

1st incincrator in 2001: 1/3 of the combustibles is treated.

2nd incinerator in 2006: 2/3 of the combustibles is treated.

3rd incinerator in 2010: all combustible wastes are treated.
Apparent specific gravity of waste after compaction at the final disposal site

is:
Residue of tncineration: 1.1
Domestic ash: 1.1
Others: 0.8

Future Waste Stream

The future waste streams are shown in Fig.7.1.3-3 to -6.
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7.1.5

Economic and Financial Condition

The economy of Peland is being restructured at present. The economic growth rate
for the past scveral years showed a downward trend due to the collapse of the
former cconomic system although steady growth can be expected if the social
economic condition becomes stable after the socio—-cconomic structure is success—
fully reconstructed,

1) Forecast on Economic Growth
The following two cases of cconomic growth rate were projected:

- case A: 1995 same as 1990 level
1996 ~ 2000 3 % increase/year
2001 - 2010 6 % increasc/year

-case B 1995 same as 1990 level
1996 — 2000 3 % increase/year
2001 - 2010 4.5 % increasc/year

The income level of Poznan is higher than the national average, and its GRDP is
expected to increase more than the GDP duc to the higher development potentials
of regional economics which may be attributed to a border—less and free market
system. Nevertheless, the ratio of the GRDP and the financial capability of the
municipality is in proportion to the GDP, although population growth rate is lower
than the overall population growth rate of the country.

The changes in income level estimated from GDP per capita arc shown in Table
7.1.5-1.

‘able 7.1.5~1 Changes in Income level

1985 1986 1987 1988 1989 1990
GDP (trillion zI) 8.7 10.7 14,0 250 105.0 506.3
Exchange rate  (Z/USD) | 1472 175.2 265.2 430.6 1446 9500
.Populalion (million ) 37.3 37.6 378 379 38.0 382
GDP per capita (usSB) |1,577 1,624 1,398 1,531 1,910 1,395

ir

Reference: (USD)
GNP per capita 1,860 1,790 1,690
WEIS* (6,470) 6,883) | (7,270) | (1,560)
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Sources :  Rocznik Statystyczny 1991, World Development Report
: * mark WEIS ARC report (CIA,Leconomic Statistics 19903

The calculation results are shown in Table 7.1.5-2.

Table 7.1.5-2 GDP Estimated in 1990 Constant Price {million USD)

I | 1690 1992 1995 2000 2005 2010 .

ot Atk
T AP WA ot P Sy e ] B
%

GDP (bill.USD)

Case A 63.6 63.6 63.6 73.7 98.7 132.0

Casc B 63.6 63.6 03.6 73.7 91.9 1145
IE——— E—" —— S I U Wmm—

Financial affordab-
ility of the munici-
pality (bill.zl}

Cast A 216 916 1,062 1,421 1,902

Case B 9i6 916 1,062 1,323 1,649

The income level (GRDP per capita) will be between 3,339 USD(case A) and
2,896 USD (casc B) in 2010.

ﬁ‘-“ T

A shift to a post-industrial socicty will take place in which trade and scrvices will
take the lead. The composition of industries in 2010 will be determined by exten—
sion of change in the term from 1970 to 1989, as shown in Table 7.1.5-3.

Table 7.1.5-3 Change in GDP (%)

Business calegory 1976 1980 1989 2010
Industry 54.6 52.1 479 36.5
Agriculture 17.3 15.8 12.7 9.1
Trade 9.9 12.8 18.5 312
Other Industries 8.2 - 19.3 209 233

The number of employces in each business category will increase in proportion to
the share of GDP, although the ratio of the total number of employces to the total

population shall be maintained at the present level (about 43%).



Conditions for Cost Estimation

All design and cost cstimates presented arc based on the assumption that new
facilities for Poznan will be designed and constructed to meet prevailing EC stan-
dards. However, onc must bear in mind that the present economy of Poland cannot
realistically afford overnight steps to change the level and standard of the facilitics.
Improvements can only be obtained gradually.

All cost cstimates were conducted based on the following:
-~ The prices were based on the January 1993 prices.

~  Labour costs and investments for constructions and cquipment available in
Poland reflect Polish price level. These prices are presented in Zloty (Z1).
Table 7.1.6—1 presents information on the January 1993 unit prices in Poznan.

—  Prices for equipment not available in Poland reflects price {evel available in
Western Europe. These are presented in CIF prices of USD (1 USD = 15,700
Z1, January 1993).

-~ Costs for the acquisition of lands as well as for connection fees (electricity,
water and sewerage) are not included.

—  Costs for preliminary studies and design works to be conducted to gain the
approval of the authorities for the construction of facilities is not included.

- All salarics arc net salaries, including 20 % tax and 45 % social security

services.
~  The inflation rate is not taken inte account.

In order to obtain information on price levels avaitable in Poznan, information on
typical unit prices for ecarthworks, concrete works, buildings, ctc., were obtained
from the following companies:

- AKO-consulting is an enginecring company in Poznan specializing in provi—
sion of services for construction works.
- Eud-Eko, a contractor in Poznan, is mainly involved in carthworks.

Table 7.1.6-1 presents information on unit prices available in Poznan in January
1993.



Table 7.1.6-1 iInformation on Unit Prices Available in Poznan

DESCRIPTION

security charge:
- manager
- engincer and mechanic
— driver and operator

Salary within construction works including 20 %o tax and 45 % social

UNIT PRICE INCL. ALL
MATERIALS AND WORKS
POZNAN, JUNE 1992

232 mill. ZVmonth
22.6 mill. ZY¥month
11.6 mitl. Zi/month

~ Excavation of soil and 50 m transport to slorage heap

- Excavation of soil and 500 m transport o storage heap

- Excavation of soil, 50 m transport and compaction in an
embankment

- Supply of gravel for drainage including laying in a 0.3 m thick
fayer

- 12110 PVC laid in a 1 to 1.5 m deep trench

- Supply and laying of stones for a stone drain (1m’/m)

~- worker 6.4 mill. Zi/mouth
- clerk 4.1 mill. ZVmonth
Earthvwerks

20,000 Zlm?
58,000 ZlV/m?

35,000 ZVn®
$8,000 Zhm?

348,000 Zl/m.
551,000 ZYm.

FPavements
Consisting of:
3 cm asphalt top layer
7 cm asphalt bottom layer
- 15 cm mechanical stable gravel
~ 3(} cm course gravel
Consisting of 30 cm layer of mechanical stable gravel

406,000 Zlm®

81,000 ZVm?

Concrete works:
Formwork, reinforcement, conerete and all works for the following:
- wall
~ slab
- column
- coitlinuous fooling foundation

3,944,000 7lm’
3,132,000 Zym’
3,596,000 Zlm*
1,856,000 Zl/ay®

Buildings
~ Garage from a steel structure with steel cladding, including
foundation and concrete floor
- Office building of brickwork, including all works

2,668,000 Zym?

4,292,000 Zifm*

Fences
- 2 m high galvanized wire mesh erected on galvanized steel posts
cach 2.5 m
- Gate (8 m wide)

383,000 Zl/m
8,120,000 71

Electrical works
~ 4 x95m (aluminium) including earthwork for trench

232,000 ZYm

Purchase of Pelish equipment
-~ Dump truck, 3 axle
-~ Dump truck, 2 axle
- Fractor (lype)

446,600,000 ZI
371,200,000 71
145,000,600 ZI

Materials
- Diesel oil
- Cement
~ Steel beams
- Energy

4,900 211

34,000 Z1/50kg

17,000 Zikg
760 ZUkWh




Technical System

1} Oautline of Technical System

The proposed technical system for the MSWM Master Plan is summarized and

tabulated in Table 7.2-1.

Table 7.2-1

Outlinc of Technical System in 2010

Technical Sub-Systems

Contents and

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

196,261 ton/year (537.7 ton/day)
In addition to the present system, paper bags will be used for
detachied houses.

2. Collection and Hawlage
a. Coverage Ratio
b, Collection Sysiem Provided

¢ Amount of Waste Collected
(304 days of work a year)

100%
— Repular separate coltection of combustibles and non—com-—
bustibles
— Bulky waslte collection
- Recycliug centre collection _
- Regular collection of combustible  : 4397 ton/day
~  Regular collection of Non-combustible
: 1018 tenfday
~  Bulky waste collection
1 29.0 ton/day
- Recycling centre collection
1 67.8 ton/day

Total : 6384 lon/day

3. Public Recycling Centres
a. Number of Cenires

b. Waste Amount
(304 day/year)

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

fromt bulky waste collection

from recycling centre colleciion
Cutput:

to incineration plant

to recycling

to final disposal

1 29.0 tonfday
: 67.8 wn/day

1 57.8 wonfday
1 9.7 wn/day
1 29.3 tonfday

4. Road Sweeping and Public
Area Cleansing

The same as the present syslem

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

¢. Capacity
d. Working Hours
e. Heat Recovery

Franowo-Michalowo, Area 5.0 ha

MSW cxcloding road sweeping and non-combustible wastes,
sewage sludge and hospital wastes

10 ton/hour/line x 3 lines and 720 ton/day

24 hour/day and 7,000 hour/year

Hot water supply 1,215 "Tj/year

6. Final Disposal
a. Proposed Site
b, Daily Disposal
¢. Cumulative Disposal
Amount
d. Landfill Method

¢. Landfill Area

l?ranO\vo—Pviicha]bwc) and site area 47.4 ha
369 cu.m/day and 341.1 tonfday
3,100,000 cu.m from 1995 o 2010

Sanitary landfill and lcachate is carricd to scwage treatment
facilily
24.8 ha from 1995 1o 2010

7. Recycling
a. Recycling Facility

b, Others

Non specific facility will be provided except for those in the
privale sector,

Administrative support o private recycling business and intro-
duction of on-site composting.




2} ~ Location of MSWM Facilities

The location of MSWM facilitics proposed in the Master Plan are presented
in Fig.7.2-1.

Legend
@ Public Recycling Centre %

# Incincration Plam

% Sanitary Landfill

Fig.7.2-1 Location of MSWM Facilitics
3) Franowo-Michalowo Site Development Plan
The site development plan for Franowo-Michalowo sanitary landfill and inciner-

ation plant up to the year 2010 is claborated, as shown in Fig.7.2.1-1.

7-26



AONADV NOLLVHEJ00D TYNDLLVNEELNI

Nvavr

ANVI04 S0 DITANGIY JHL NI ALID NVNZOd H04

INAWIOYNVIA TLSYM (1108 SHL NO AQNLS HHL |

77

‘oN Ruimesg

COGE L 81025

¢ o0z ot

"nHpudy #yi jo Juewsbuoiay

OMODUDIW - OMOUDIS 1D TTIZ0ONVYT AHVLIINYS

PUINNSHOD UG ISN] $TY b PUB
dn PATIY B1F £an PUT 'TA 1M SO0T 7294 g "010¢ Stk o dn yse puT ejs 1ng sadd)
15T 330 JO [USOASIP JOF I SAy PUT pAA DAL TTAA T1AA SUOISSS [IypuE oyl

“pIoRISUES Usoq 1snl sey 7§ put dn paiiy 51 1S SO0T JuIf Ag
00T rzak o1 dn yst puT Sejs Jo [Esedste JOf 2re €F PUT 7§ 1S SHONIIE |1ypuer

aul

45 Bumig

yt afpsamas 1DCITIVAW Byy

] Pai2duvoy s adid ayjl

‘2j0yo0R) Jo; 881d dung

N, Doy
A ABUBIIUD

ES

~

Luiu

e

'
el vusba| o,
uoiDs dwhd

Fig.7.2-2 Franowo-Michalowo Site Development Plant up to 2010

7~ 27



4) MSWM Master Plan Waste Flow

The MSW Master Plan wastce flow is presented in Fig.7.2-3.

ey G- 1
Generation E

Sources g-2

Incisieration

Plant
’ 7%
R:3 Recycling

Fig.7.2-3 Planned Waste Flow

Centres

The cxplanation of the waste flow shown in Fig.7.2-3 follows hereafter.

From Generation Source:

The houscholder discharges categorized wastes and disposes them separately to G1,
G2 and G3 flows. Flow G-1 and G-2 are obligatory but Flow G-3 is a non—
obligatory activity. '

Flow G-1: Non-combustible wastes are carried to the final disposal site.
Flow G-2: Combustible wastes are carried to the incineration plant.
Flow G-3: Unsuitable wastes for regular collection and recyclable wastes

are carried to recycling centres.

¥rom Incineration Plant:
Flow I-1: The residues from the incineration plant are carried to the
final disposal site.
Flow 1-2: Heat gencrated by waste incineration is delivered to users.

From Recycling Centres:

Flow R-1; Some of the combustible wastes are carried to the incincration
plant.
Flow R-2: Some of the non-combustible wastes are carried to the final

disposal sitc.
Flow R-3: Some of the recyclable wastes are recycled.

oot



1.3

Phased Implementation Plan

1) Examination of Implementation Schedule

The designed basic conditions to formulate the phased implementation plan of
MSWM Master Plan are as follows:

-~ The Master Plan period is from 1994 until 2000.

~  All municipal solid waste in Poznan will be carried into the Franowo-
Michalowo site after the year 1994,

- The master plan will be implemented by in three stages.

~  The phased implementation schedule of the incineration plant will be given
more importance than the rest.

- The incineration plant consisting of 3 lines will be constructed line by line.

- Scparate collection will be implemented on a gradual basis in accordance with
the capacity of the line of the incinerator plant which will be constructed.

- 2 years of training will be conducted for scparate collection.

- construction of public recycling centres will start in 1995 to control illegal
dumping cases as soon as possible.

2) Phased Implementation Plan

Bascd on the above-mentioned conditions, the phased implementation plan of the

MSWM Master Plan is claborated in Fig,7.3~1 and Fig.7.3-2. For better under—
standing, the activity schedule of MSWM Master Plan is tabulated in Table 7.3-1.
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Table 7.3-1  Activity Schedule of MSWM Master Plan

Year Category Activilics

1993 Organization —Collection company founded by Poznan Municipality and
Rethman Recycling GmbH starts operation.

Organization ~Strengthening of municipal organization with formation of
Departinent for MSW,

1994 Organization ~Formation of municipal company responsible for sanilary
landfill and later incineration plant (Poznan Waste Treatment
and Disposal Company).

Organization ~Inlensive training of persounel at all levels to hring skills 10 an
updated level.
Organization ~Revision of local regulations for municipal waste services.

1995 Collection ~Intreduction of compulsory houschold waste collection. _

Financing ~[atroduction of municipal coilection of fee tor municipal waste
services.
Landtill ~Shift landfill from Suchy Las to Franowo—Michalowo.
Landfiti -WI1 section of landfill operation.
Collection -Bulky waste collection operation,
1996 Public Recycling Centre ~No. L.2.3 public recycling centres operation.
1997 Incineration -Detailed design on Incinerator.
Public Recyeling Centre ~No. 4.5.6 public recycling centres aperation.
1998 Landfiti -W2 section of landfill vperation.
[ncineration ~Tender and construction of Incinerator Phase 1.
Landfill -No. 7.8 public recycling centres operation.
19499 Collection ~Operation of separate collection for 1/2 area of Poznun.
2001 Incineration ~Incinerator Phase I operation.
Landfill -W3 and S1 section of landfill operation,

2002

2003

2004 Coilection ~Operation of separate collection for 2/3 area of Poznan.

Landfill ~W4 section of landiill operation.

2005 Incineration ~Incineralor Phase 2 operation.

2006 Landfill =52 section of landfill operation.

2007 Landfil] =W5 section of {andfiil operation.

2608 Colicetion ~Operation of separate collection for whole Poznan.

2009 Land{ill =53 section of fandiill operation.

2010 [neineration ~Incinerator Phase 3 operation.

o
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7.4

7.4.1

Institutional System

This section will provide recommendations for institutional development for the
optimum MSWM for Poznan Municipality. The activitics to be considered in the
institutional development are:

Administration

~  Planning

- Administration

- Financing/cost recovery
- Control and supervision

Technicai systems

- Collection systems

- Recycling centres

- Incineration Plant

~  Sanitary Landfill

~  Road sweeping and public arca cleansing

In upgrading of the institutional system, also the implementation of the technical
system and administration must be considered as an carly modification of the
institutional system may ease implementation (or cven be decisive for implementa—
tion) of the technical system.

Strategy for Institutional and Organizational Development in Poznan Munici~
pality

The general modernization of MSWM in Poznan Municipality and the increase in
activities to be carried out make it appropriate to determine some gencral
guidelines for the institutional and organizational development.

The basic philosophy is that MSWM is a public task and, thus, should be opcrated
under public control. it is, however, recommended that subordinate municipal
companies, busincss—like in structure and orientation, should be formed to



smoothen he daily operation. Aside from recommending the introduction of
compelitive bidding the following guidelines were also recommended:

~  Services of MSWM will be exccuted by sub-ordinate 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, ctc.) must be introduced to sccure the best service for least costs.

- Facilitics that will contribute to the pollution of the environment after their
primary operation shall be owned 100% by the Municipality (eg. a sanitary
landfill).

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

- In case a private investor becomes a sharcholder of municipal company, the
Municipality must securc ultimate public control for services related to com—
pulsory waste services.

- Fees and charges will be imposed and collected by the Municipality for public
services 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).

0N



1.4.2

Overall Institutional System for Poznan Municipality

Bascd on the defined activities, we recommend the overall institutional system
illustrated below for Poznan Municipality.

Table.7.4.2—-1  Proposed overall Institutional System for Poznan Municipality

BODY TASKS
Department for Municipal Solid — Planning
Waste Management in Poznan ~ Administration
Municipality as the overall respon— - Collection of foes
sible body for MSWM ~ Controf and supervision
Subordinate municipal companics -~ Operation of collection services
under municipal control as ~ Operation of recycling centres
implements bodics (or through — Operation of incineration plant
direct tendering from responsible — Operation of sanitary landfill
body) - Exccution of road sweeping

— Execution of public area cleansing

The proposed structure necessitates a strengthening of the municipal administration
and supcrvision of MSWM. Today, these dutics (among other dutics) are carried
out by the Department for Communal and Residential Affairs and to some extent
the Department for Environmental Protection.

The future organizational structure is expected to strengthen the administration and
supcrvision of MSWM by joining the duties and responsibilitics in one department
by cither strengthening the present organization in the Department for Communal
and Residential Affairs or establishing a new department under the auspices of the
Vice-Mayor of Technical Affairs.

We consider both alternatives to be appropriate, but for comprehension we will usc
the name "Department for Municipal Solid Waste Management” in the subsequent
text. A change in organization as rccommended here is under consideration in
Poznan Municipality at present.

For cxccutive tasks, we recommend a combination of direct tendering and forma-
tion of municipal companics business-like in orientation with smooth decision—
making processes and who are financially independent of the municipality.

The above structure will enable the introduction and implementation of a busincss—
oricntated MSWM and will make municipal control over the duties through the



7.4.3

Department for Municipal Solid Waste Management. Tendering will also bring
about cost minimization and well defined scrvices.

Department for Municipal Solid Waste Management

The strengthened Department for Municipal Solid Waste Management shall carry

out the following main duties:

Overall planning of MSWM

- Implementation of competitive bidding and tender of services
~  Collection of fees for municipal services

— Control and supervision, including handling of complaints

- Administration

1) Overall Pianning of MSWM

The Department will be responsible for the overall planning of MSWM, including
definition of standards and guidelines for the performance of services.

The Department will take care of all major matters in relation to MSWM, but main
executing activities are handed over to the municipal companies,

The Department will formulate the current waste strategy and describe the necess—
ary actions for implementation.
2) Competitive Bidding

In accordance with privatization and in order to cnsure best services for least costs,
compctitive bidding must be implemented.

The Department will be responsible for the definition of appropriaic arcas for com-~
petitive bidding and for the bidding procedure.

7 - 306
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Generally, arcas which are not delegated to municipal companics must be subject
to competitive bidding.

3) Collection of fees and charges

An important new role to be added to the Department will be collection of fees and
charges for municipal waste services. At, present SANITECH and other private
contractors who offer waste collection services to the citizens, who are given the
frecdom of choice, carry out collection themselves.

The idea behind municipal collection of fees and charges is to make municipal
services compuisory and to provide the municipality with the best tool to control
the fees. Thus, the implementation of the recommended municipal collection of
fees and charges depends on the legal possibility for the Municipality to decide on
the contractor for the houschold waste collection.

Collcction of fees and charges necessitates the forming of a register and introduc—
tion of a payment procedure. The payment procedure could be combined with
collection of municipal taxes including property tax or other municipal services
(water and sewage).

To casc the administration, the fee system must be simplified and generalized.

Fees and charges for waste services, which are not part of the compulsory munici—
pal services, will be collected directly by the contractor based on individual
contracts.

With the proposed fee collection system, it is possible for the Municipality to
cngage a contractor for municipal services and, thus, apply competitive bidding.

4) Control and Supervision

By delegating main executive activitics to the municipal companies, the Depart—
ment for Municipal Solid Waste Management can exercise supervision and control
over the activities. Also, it is recommended that complaints from citizens over
municipal services are handled, investigated and solved by the Department.



7.4.4

Fxecutive Bodies

Generally, cstablishment of a municipal company is the recommendable way of
organizing cxccution of MSWM where complex technology or high level of
activity arc involved, while direct tendering can be applied for well defined
services as eg. road sweeping and public area cleansing.

The idcal institutional plan includes 2 companics under municipal control for
cxecution of services rclated to collection of waste and trcatment/disposal of waste
respectively.

The limited liability company formed by Poznan Municipality and the private
investor Rethman Recycling GmbH could be appointed as the municipal company
responsible for all collection services, but since the latter holds majority of the
shares, the company will be categorized as a private contractor. This would mean
subordination to the municipality in the cxccution of the services.

Basically, municipal wastc management is a public duty and a non-profit business.
Thus, a municipal company should not be profit orientated. The diviston of the
shares of Rethman~Poznan Waste Management Co. Ltd. cannot secure municipal
conirol over activitics related to compulsory waste services without special
arrangements.

We recommend that the responsibility for execution of compuisory municipal waste
collection services are maintained in the Department for Municipal Solid Waste
Management and that the cxccution is carricd out as follows:

~  Through the tender of districts (at least 25% of the volume, or may be more
as Rethman-Poznan Waste Management Co. Ltd., may participate in the
tender). The tender must be made in appropriate districts, so smaller com-
panies may also take part in the tender.

~  Through direct contract with Rethman—-Poznan Waste Management Co. Ltd.
with determination of fees based on the result of the tender for the districts.

For execution of dutics related to Incincration Plant and Sanitary Landfill, we
propose the formation of a company with the municipality as a major sharcholder.

For road sweeping and public arca cleansing we proposc to maintain the present
system with dircct tender of the activitics.
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These considerations led to the following institutional plan.

Tabie 7.4.4-1 Institutional Plan

Solid Waste Management in

‘Poznan Municipality

Catcgory Responsible Organization Work Items
RESPONSIBLE | Department for Municipal - Planning
BODY Solid Wastc Management in | ~ Administration
Poznan Municipality - Collection of fees
~ Control and supervi
sion
EXECUTIVE D.cpartment fot Municipal Opration of:
BODIES Solid Waste Management in | - Collection system
Poznan Municipality through | - Recycling centres
direct tender ~ Bulky waste collection
Poznan Waste Trcatment and | Operation of:
Disposal Company ~ Incineration plant
- Sanitary landfill
Provincial Road Authority Execution of road
and Department for sweeping
Municipal Solid Waste Man~
agement through direct ten—
der
Forest Authority and Green Execution of public arca
Area Authority through cleansing
direct tender
INVESTMENT Dcp.artment for Municipal - Recycling centres

— Bulky waste collection

Rethman—Poznan
Waste Management Co., Ltd.

- Regular collection

Poznan Waste Treatment and
Disposal Company

— Incineration plant
- Sanitary landfill

Others

— Regular collection
— Public area cleansing




7.4.3

Financial Plan

1) Targets

In accordance with the Master Plan targets, the following targets were sct up for
the formulation of the financial system.

~  To cstablish independence of financial source
- To establish the fair fee collection system
- To promotc more privatization
2) Allocation of Cost
a.  Principle of cost allocation
In accordance with the "Polluter Pay Principle”, the fee system based on the weight
of waste amount discharged will be introduced by 2(10. The allocation of MSWM

cost is shown in Table 7.4.5-1.

Table 7.4.5-1 Allocation of MSWM Cost

Paycr Costs 1o be shouldered

Citizens Coliection, haulage, treatment and disposal of

wastes discharged from houscholds.

Enterprises Collcetion, haulage, treatment and disposal of

wastes discharged from enterprises.

Public Collection, hanlage, treatment and disposal of
authorilies wastes discharged [rom public arcas such as roads,

parks, squares, and public recyeling centres,

b, Criteria of Affordability

The affordability of citizens and the municipality was estimated and the following
guideline was sct up for the formulation of the financial plan.

7 - 40
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Table 7.4.5-2 Affordability

Paycr Payable Amount

Citizen less than 1 % of the total income

Municipality less than 5 9% of the total budget

In case their allotments exceed the above criteria, some modifications on the
Master Plan such as postponement of implementation arc required.

c. Ttems to be paid by Citizens
Citizens shall bear the following costs:

- collection fee

—~  solid waste tax

- bulky waste collection fee
-~ purchasc of 110 | dustbins

*1  Collection fee is calculated based on collection cost.
*2  Solid waste tax is calculated based on trcatment and disposal costs.

d. Itenis to be paid by Municipality
The Municipality shall bear the following costs:

~  Investment costs of public recycling centres

— O & M cost of Public recycling centres

—  Cost of public cleansing works

- Cost of supervision

—  Subsidy for purchasing containcrs required through introduction of
separate collection



3)

a.

Financial Sources

Basic conditions

The following institutions werc assumed to be involved in MSWM:

[1] MSWM department in Poznan Municipality P
{2] Rethman-Poznan Waste Management Co., Ltd
[3}] Poznan Treatment and Disposal Company

[4] Others

Costs arc allocated as shown in Table 7.4.5-3

Table 7.4.5-3 Allocation of MSWM Cost

Type of operalion Iuvestment O&M Remarks
Regular coliection f21,4] i2L.14] Municipality sublet this to
contractors.
Bulky waste collection [1] {1] Shouldered by bulky waste
collection fee.
Public reeycling centres m [1] é
Treatment {3} [3]
Disposal 3] (3]
Public arca cleansing (4] 4] Municipality sublet this to
contractors.

*I  The municipality of Poznan is responsible for fee collection from houscholders, shops, etc,

*2 The municipality of Pozian subsidizes the O & M cost of public recycling centres.

*3  Regular collection work and public cleansing work are sublet to contraclors.

*4  The municipality of Poznan pays coniract fee for collection work to Rethman—Poznan Waste
Management Co., and Rethman-Poznan Waste Management Co., pays fee for trealment and
disposal to Poznan Treatment and Disposal Company.

*5  Poznan Treatment and Disposal Company gets income from selling heat and treatment and

dispusal fee. g



b. Money Flow and Financial Source

Overall money flow for MSWM is presented in Fig,7.4.5~1.

The Municipality collects fees from houscholders. The expenses of the activities
of Poznan Treatment and Disposal Company are covered by the sale of heat and
tipping feces.

Residents Sheps etc.
Sotid Collection Feej
Waste tax | [~ Sale of
Reusable
N , Material
L Subsidy _|Recycling Recyclin
Municipality A centre e Bus{n msg
.._M__]L |
Sublet *é’{ Bulky waste collection ]

A \l,' J/
Rethman-Pozan Other Collection Cleansing Servicd
Collection Co.Ltd. (Comp:mies Co.

Tipping Fee

N/ Sale of
[Pozoan Treatment Heat WPEC or
Disposal Co. Enterprises

Fig.7.4.5-1 Money Flow for MSWM

4) Fee System
The fee system consists the following:

Collection fee

Regular collection fee
Bulky waste collection fee

- Treatment and disposal fee
Standard fee
Special fee



5) Required finances and their sources

The required financial amount and its proposcd sources are presented in Table

7.4.5~4.

Table 7.4.5-4 Required Financial Amount and Source

unit: mili.z!

1994 — 2000 | 2001 - 2005 | 2006 - 2000 Total
Public Recycling Centres 17,644 5,864 5,394 28,902
Incineralion Plam 539,155 252,770 252,770 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
Budget of Poznan Municipality 18,284 6,504 6,034 30,822
Poznan Treatment & Disposal Co, 643,081 208,506 299,336 1,240,923
(long-temy Toan) (379,155) (252,770) (252,770) (884,695)

Note:

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

included.

- {aong~term loan is only for the incineration project. As for the sanitary landfill project, the investment

for Section 1 will be covered by short—term loan and the investment for Section 2 will be made by the

internal reserves.

The required annual expenditure is presented in Tabie 7.4.5-5.

Table 7.4.5-5 Annual Expenditure

unit: mill.z

Category 1995 2000 2005 2010
Regular Collection 46,073 38,211 44,686 51,689
Public Recycling Centres - 9,989 18,390 16,390
Incineration Plant - - 48,010 104913
Sanitary Tandfili 15,034 14,884 15,393 14,291
Bulky Waste Collection, Road 9,008 9,008 9,008 9,008
Sweeping amdl Public Area
Cleansing
Total 70,115 72,092 127,487 190,251

Note: - O & M cost and depreciation are included in the figure above.

Based on the following conditions, the waste cotlection fee shown in Table 3.2-14

were estimated.

- International lending agencies shall be the financial sources of the incin—
cration plant and the landfill project.

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

Table 7.4.5-6 Solid Waste Fec unit: zl/ton
in 1992 1995 - 2000 2001 - 2010
Treatinent and Disposal 117,000 139,000 537,000
Collection 278,000 314,000 314,000

6) Fee collection system

Every fee collection system has its advantages and disadvantages. A fec collection
system according to weight of waste discharged should be introduced by 2010 in
order to maintain cquality. However, the waste fece system based on the number
of persons and waste fax based on their income were proposed, because there are
many- difficulties involved in introducing the former. The wastc fec list is shown
in Table 7.4.5~7.

Table 7.4.5-7 Waste Fee List unit: zi
Fee unit Tresent 1995 — 2000 2001 - 2005 2006 - 2010
Cellectien Fee
— General ‘_Waste
. Household Zl/person/month 5,500 5,635 5,635 5,940
. Shops zl/m%/month NA 1,210 2,420 2,910
. Market zlfton NA 453,000 851,000 851,000
— Bulky Waste z}jton - 625,000 1,023,000 1,023,000
Solid Waste Tax Z/household/ — 8,290 27,920 33,580
month
|} Tipping Fee
— Standard zlfton 117,000 139,000 537,000 537,000
- Special zijton - - 1,790,000 1,790,000
Note:

- Cotlection fee for shops, market and bulky waste shall include collection, treatment and disposal
cosls,

- Collection fee for household waste shail 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 Comporative

apartments.



7 Ameount shouldered by citizens and Poznan Municipality

Amount shouldered by citizens is presented in Table 7.4.5-8.

Table 7.4.5-8 Amount shouldered by Citizens

unit 1992 1995 2000 2005 2010
Citizens' Cost-Burden (per year)
— Solid Waste Tax milt.zl - 17,914 18,164 62,019 75,604
—~ Collection Fee mill.zl 41,486 40,240 40,801 41,363 44,194
- Bulky Waste Collection Fee mill.z] - -1 1129 1,225 2,330 2,700
- Dustbin mill.zl - 3,248 4,748 5,882 5,882
Total mili.zt 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 {per month) 2l 19,360 28,937 29,637 50,238 57,021
Average Monthly Income 1066 21 3,824 3,79 4,335 5723 7,556
Rate of Citizens' Cost—Burden % 0.51 0.76 0.68 0.88 0.75

H

Amount shouldered by the municipality of Poznan is presented in Table 7.4.5-9.

Table 7.4.5-9  Amount shouldered by Poznan Municipality

unit 992 1995 2000 2005 2010
Municipality’s Cost-Burden
~ Capital Investment *} millzl 10,500 6,508 1,380 1,380 2,320
-0 & M caost of PR.C, mill.zt - o 11,034 20,832 22,890
- Public Area Cleansing mitl.zl 13,1400 8213 8,233 9,039 2,196
- Control and Supervision mill.zl ¢ 6,083 6,083 6,083 6,083
~ Subsidies for Containers *2 milk.zl 0 } 0 0 0
Total millzd 20,600 20,804 26,730 37,334 40,489
Budget of Municipatity bilt.z1 916 216 1,062 1421 1,902
Municipality's Cost--Burden % 225 227 252 263 213

Note: *1 “Ihe eapital investment includes the construction cost of P.R.C,, replacement cost of

containers for P.R.C, and the first purchase cost of bulky waste collection equipment.

*2 Subsidies for purchase of containers are required only in 1998, 2002 and 2006. They

are, therefore, not shown in this table.
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7.4.6

Setection of First Priority Project

1) Contents of the First Priority Project

Since the Poznan City Council approved the scleéction of Alternative 5 in December
1992, the contents of the first priority project for feasibility study are 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"?km from the centre of the city, as a
disposal sitc will reduce transportation costs. To obtain the consensus of the
residents, however, the proposed facilities must meet the strict environmental
protection 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 carried out in accordance with the European Standards and arc
summarized in Tabies 4.1--1, 4.1-2, and 4.1-3. The illustrations are Plates 2,3 and
4,
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CHAPTER 8 FEASIBILITY STUDY OF THE FIRST PRIORITY PRO~
JECT

This chapter firstly describes the preliminary designs of the MSWM technical sub—
systems, the institutional plan and estimation of project cost concerning the first
priority projects.  Secondaliry the project evaluation was conducted and it con—
cluded that the first priority projects were feasible.

8.1 Preliminary Design of Technical System
8.1.1 Design Conditions

The following conditions are set up for the formulation of the preliminary design.

-  Waste categories for incineration
—  Waste Amount for incineration
—  Lower calorific value of waste incincrated

Upper limit value
Mean value
Lower limit value

1) Waste Categories for Incineration
The following wastes arc planned to be treated with an incincration plant.
~  Combustible components of municipal solid wastc such as:
Kitchen waste
paper
textile
plastic
leather

rubber

- Sewage sludge



2)

Waste Amount for Incineration

The waste amount to be incinerated is as shown in Table 8.1.1-1.

Table 81.1-1 Decsign Waste Amount for Incineration

Unit | 1992 2001 | 2006 2010 2005

Total amount of combustibles t/d 3023 | 360.0 421.0 477.1 408.0

Incineration amount t/d 0 159.0 318.1 477.1 159.0
Breakdown

MSWwW t/d 1] 110.9 2624 414.4 104.8

Sewage sludge il 0 48.1 55.7 62.7 54.2

Incineration ratio o 0 44,2 75.6 100.0 39.0

3} Lower Calorific Value of Waste for Incineration

The lower calorific value of wastes to be incinerated is presented in Table 8.1.1-2.

Table 8.1.1-2 Design Lower Calorific Value of Waste for Incineration

| 1992 2001 2006 2010 2005 "
MSw keab/kg | 2,149 2,270 2,309 2,338 2,300
Sewage sludge keal/kg 400 400 400 400 400

~  The lower calorific value of MSW presented in ANNEX 1.1.3, "Forecast
for Waste Amount and Composition”, is used.

— 'The datum in Japan is used for the lower calorific value of sewage

studge.

Table 8.1.1-3 present the design lower calorific values which was calculated by
weighing average of those data.

Table 8.1.1-3 Design Lower Calorific Value of Waste for Incincration

Yeur 1992 2001 2006 2010 2005

Waste Amount  (lon/day) _

Incineration Amount 0 159.0 3181 477.1 159.0
MSW 0 1109 262.4 414.4 104.8
Sewage Sludge 0 48.1 557 62.7 54.2

Lower Calorific Value
MSW {kealfkg) 2,199 2,270 2,309 2,338 2,300
Sewage Studge (keal/kg) 400 400 400 400 400

Weighing Average (keal/kg) 0 1,704 1,475 2,083 1,652

¢S]



Although the data shown in Table 8.1.1-3 represents the yearly mean lower
calorific value of waste, in addition, the yearly fluctuation has to be taken into
account.

The yearly fluctuation rate obtained by the survey arc shown in Table 8.1.1-4,

Table 8.1.1-4 Fluctuation of Lower Calorific Vaiuc

Suminer Winler
Upper 1.14 1.22
Mean 1.00 1.00
Lower 0.83 0.87

Based on the data in Table 8.1.1-4, the design fluctuation rates are determined as
follows:

- 1.22 for upper limit value
- 100 for mean value
- 0.B3 tor lower limit value

The lower calorific values were calculated and shown in Table 8.1.1--5.

Table 8.1.1-5 Lower Calorific Values

T
Year Rate 1992 2001 2006 2010 2005

Lower Calorific Value 1,704 1,975 2,083 1,652
Upper linit 1.22 - 2,079 2,410 *2.514 2,015
Mean 1.O0 - 1,704 1,975 *2,083 1,652
Lower timit 0.87 - 1,414 1,639 1,729 *1,372

Thercfore, the design lower calorific valucs of wastes were determined as follows:

- Upper limit value : 2,500 keal/kg
- Mecan value : 2,100 keal/kg
- Lower limit value : 1,300 kcal/kg



8.1.2

Intermediate Treatment: Incineration Plant

1) Introduction

fncincration is a hygicnic and cfficient method for waste treatment. The main
reasons arc as follows:

—  Disinfection of the waste. The method reduces the risk of polluting
ground water. Ground water pollution has caused serious cpidemic in
other citics.

—  Substantial reduction of the weight (75% reduction) and the volume of
combustible waste. The method reduces the pressure on finding areas for
new landfills and is prolonging the life of existing landfills.

—  Production of heat. Encrgy from waste incineration can be utilized for the
production of district heating and/or clectricity. The income from salc of
encrgy contributes to the cconomics of the plant.

Modern waste incineration and flue gas cleaning technology make minimization of
emissions and the location of incincration plants cven in urban areas, possible,
lcading to reduced waste transportation costs, '

2) Design Daia

Though incincration is a versatile treatment method, the waste to be incinerated has
to meet some basic requirements. The main requirement concerns the lower calor-
ific value of wastc. Another requirement is that bulky combustible waste must be
reduced in size by shredding prior to combustion.

Calorific Value

[n relation to this study, surveys on wastc composition and quantity have been
carricd out in June and December 1992, The results are presented in ANNEX H.

Generally, waste with a calorific value of morc than 5,000 kJ/kg (1,200 keal/kg)

can be combusted without use of auxiliary fuel. However, the incineration plant
must be specially designed for such low calorific waste. For the function as well

8 -4



as for the feasibility of the incineration plant, higher calorific wastc values are
preferred.

Forccasts on wastc composition has been prepared in ANNEX 115,

The following determination of the capacity of the incincration plant is based on
an assumed average calorific value of 2,100 keal/kg in 2010. The plant must be
capable of accommodating a possibic future incrcase of up to 2500 keal/kg and
must also be able to incinerate waste with a calorific value down to 1300 kcal/kg,

Working Hours

It is assumed that the incineration plant will be operated 24 hours/day, 7 days a
weck: 6 shifts witl be required per day.

The number of effective operation hours per year is calculated as follows:

- Hours per year 8,736
— 2 stops per year, every 3 wecks - 1,008
— Additional small stops (4 weeks) ~ 072
Effective operation hours per year 7,056

Thus, the annual operational availability of the plant is assumed at 7,000 hours per
year.

Waste Quantity

Forecast on the quantity of combustible waste to be trcated at the incineration plant
is presented in ANNEX 1.1.5. The main figures appear in the Table below assum-
ing the incineration plant starts operation in year 2001.

Table 8.1.2-1 Quantity of Combustible Waste from Poznan

Year Combustible wasic
from Poznan
{tonsfyear)
H
2001 131,000
2006 154,000
2010 174,003




3) Required Capacity

* The required capacity of the incineration plant is calculated based on the following
preconditions:

- Waste quantity: 174,000 tons/ycar in year 2010.
~  Calorific value of waste: 2100 keal/kg in year 2010.
— 7,000 operation hours per year %
- 20% monthly variation in generated waste quantity.
- The required capacity of the incincrators is specificd at a calorific value
of 2100 kcal/kg.

174,000 x 1.20

= 30 tonsfhour
7,000

Required capacity:

or 3 incineration lines for cvery 10 tons/hour.

The construction of the incineration plant is recommended to be carried out in 3
phases based on financial considerations.

Phase 1 comprises:

~ 1 incineration linc including machinery for flue gas cleaning, energy produc—
fion, etc.

- All building facilitics for 3 incineration lines.
Phase 2 comprises:

- 1 incineration line including scparate line for flue gas cleaning and encrgy
production.

Phase 3 comprises: g

— 1 incineration linc including scparate line for flue gas clcaning and energy
production.

Alternatively, the plant might be built in 2 phases, allowing for 2 incincration lincs
in Phasc 1. This alternative is more attractive from a technical point of view, since
the whole plant nced not to be closed in case one incineration line has a break
down,

B-06



4) Sale of Energy
a. Conditions for Sale of Energy

The present conditions for sale of heat and clectricity in Poznan City are in
short described as follows:

- The supply of electricity is covered by the national network. Poland pro-
duces and exports clectricity.

- Approximately 60% of the population of Poznan (590,000} is supplicd
with hcat from the heat distribution network that is operated by the
municipal heat supply company, PEC.

This network is supplied with heat from the following sources:

i

The district heating plant Karolin (630 MW).
The district heating plant Garbary (245 MW),
Approx. 300 local heating plants (total 320 MW).

In 1991, a total of 8,760 TJ heat was distributed by PEC. The monthly
fluctuation appears in Fig.8.1.2-1.

Supply of Heat in 1991

1800 -
1600 | 3
1400 - g ;; %
1200 | 7 ] . g 7
1000 (] % ; @ Z
200 - Z 7 7 ? o /
w001 7 A 8 Z
400 % / 10

A 7 § g 5 & /
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0 / // 7 ‘ %%/’ %
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Fig.8.1.2-1 Supply of Heat to the City of Poznan in 1991
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- Approximately 40% of the population of Poznan independently produces
heat from coal, cokes, ctc. '

~  The former plan for the City included the construction of a new district
heating plant at Franowo-Michalowo. All former plans, however, were
cancelled after 1989.

~  The new plan for the City includes the construction of a new industrial
arca (Nowe Miasto) west of the recommended incincration plant. New
plans for heating plants have not been drawn yel.

5) Selection of the Location of the Site for the Incineration Flant

The Municipality of Poznan has chosen approximately 180 ha of land in Franowo-
Michalowo for the construction of the future sanitary landfill and waste treatment
plants.

The proposed incincration plant is estimated to require an area of 5 ha.

The location for the incincration plant has been selected duc to the following
advantages:

—  The Site is located at a distance of approximately. 1 k from apartment build-
ings to the nostheast and approximately. 1 k from a residential arca to the
south. Thus, the site was sclected for the incineration plant due to the exist—~
ence of important residential arcas.

~  Geotechnical investigations carried out at the Site showed an upper, 12 m
thick layer of sand, making it less appropriate for the construction of a sani—
tary landfill. Other parts of the sclected arca of 180 ha are considered more
appropriate for the construction of the sanitary landfill since they comprise
boulder clay.

~  The Site is located next to the arca planned for the sanitary landfill. Thus, the
distance for transport of skag and ash from the incineration plant is minimized.

~  The Site is located next to a main road, therefore minimizing the length of the
new access road to the incineration plant.

The proposed location of the incineration plant is shown in Fig.8.1.2-2,



Present network for
N
-

\ Site for _ )
"\ 7"\_Incineration Plant

{planned industrial
area) TN . .

Fig 8.1.2-2  Location of the Site for the Incincration Plant

The location of the incincration plant at Franowo-Michalowo complements well
the present plan for the construction of the new industrial area, Nowe Miasto.

Because of the well-established network for district heating in Poznan and the
present surplus in the production of clectricity in Poland, the waste incineration
plant should only produce district heating.

Bascd on the forecasts on waste quantity and composition (refer ANNEX 1.1.5),
the estimated heat production from the incineration plant appears in Table 8.1.2--2.
80% of the encrgy taken from wasie is assumed to be utilized.



Table 8.1.2-2  Estimated Input and Output for the Incineration Plant,

l Waste received Heat for
Year e e — ——— sale
ton/ycar Calorific value Tl/ycar
{(kcal/kg)
2001 58,000 1,700 332
2006 116,000 1,970 769
2010 174,000 2,100 1,215

The monthly consumption of energy supplied by the PEC- network in summer of
1991 was more than 180 TJ per month.

Assuming 174,00[} tons of waste per year is incinerated, in year 2010 the heat for
sale is calculated at 120 Tl/month. This quantity of hcat can be utilized ¢ven in the
present PEC-network. Thus, it should not be necessary to dispose combustible
waste on landfills even in summer if 3 fincs (3 x 10 tons/hour) arc operated.

6) Technical Description

Several incineration technologics have been developed, but today the most appro-
priate is considered to be the movable grate incincration system based on mass
burning of waste without pre—treatment (cxcept for shredding of bultky combustible
waste). The moving grate incinerator is very versatile and tolerates large variations
in waste composition.

Other incineration technologies, such as those applying fluidized bed incinerators,
have been developed, but due to technical problems, high costs, and limited data
and experience, the movable grate incineration system based on the mass burning
principle is considered as most reliable.

The movable grate incincrator revolves and transports wastes slowly through the
furnace. The first section of the grate dries waste, while ignition, combustion and
burn-out are carricd out in the following grate scetions. The air needed for com-—
bustion is added through the grates and via injectors above the waste. In the
incinerator, waste is burned at a minimum temperature of 850°C, to cnsure that all
odours are destroyed during the combustion.

8~ 10



The incinerator is followed by a unit like an clectrostatic precipitator or a bag filter
for collection of dust. Dust filtering has also proven cfficient against emissions of
most heavy metals.

During the past 5 to 10 years, the collection of dust has been supplemented by
purification systems for removal of acidic components like HCl, HF and SO,. Thesc
systems are usually cither dry (injection of dry lime), semi—dry (injection of lime
sturry),wet (scrubbing of the flue gas with water or a solution) or a combination of
the three.

Conventional mass burning incineration of waste without prior sorting or shredding
and with a movable grate incincrator is undoubtedly the most widely used and the
best tested technology for the thermal treatment of waste. The combination of this
with an advanced flue gas cleaning system has been developed and tested, and can
meet the current technical performance and environmental standards required by EC
(cmission standards) on incineration of waste.

To excmplify the lay-out of a grate incincration plant, a more detailed description
is presented in the followiﬁg texi. The numbers in parentheses refer to the items
shown in Drawing C.1. Furthermore, reference is made to Drawings C.2 and C.3
presenting the lay-out and bird's eye view of the incineration plant.

The plant is furnished with 3 grate incinerator units each furnished with a boiler for
production of hot water for district heating. Each incineration line is furnished with
a semi-dry scrubber and a bag filter for flue gas cleaning.

It should be pointed out that the tender documents for the incineration plant in
Poznan must be elaborated to cncourage morc contractors to participate in the
tender, Thus, the following text purposes only to present an example of the pro—
posed incineration plant in Poznan,

7} Cost Estimates
This Section presents the cost estimates for the construction and operation of the
incincration plant based on the described lay—out. All estimates arc claborated

assuming the price level described in Annex 1.1.5.

The initial investments for the described incineration plant (capacity 30 tons/hour
at 2100 keal/kg calorific value of waste) is estimated as follows:
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Teble 8.1.2-3 Initial Investments for Incineration Plant: Capacity: 30 tons/hour

PRICE LEVEL IN PRICE LEVEL IN
Descriptions WESTERN EUROPE POLAND
MILL. USD MILL. Z1.
Mechanical and Electrical works:
— Furnaces, boilers, semidry flue .
gas cleaning system incl, bag
filters, blowers and computerized
operation/mwonitoring system: 35.0 )
- Various machinery cranes,
shredder, weigh bridge, compressors etc.: 32 o
Civil works:
— Construction works incl. wastc. silo,
buildings (approx. 5,000 m?), chimney,
cauhwmks, roads cte: 127,600
- Design, supervision and training: 34 17,400
- Miscellanecous 10%: 44 15,000
— Extra work due 10 3 stapges construction 3.0 0
TOTAL: Investments 19.0 160,600

Nole: *

Table 8.1.2-4 Operation Costs for Incincration Plant: Capacity 30 tons/hour

transmission pipe for heat etc.) are not included,
* Tumn over tax is included in the local portion amount,

Operation costs at 30 tons/hour

Pricc. level in Poland
mill. ZL/year

~ Labour Costs (80 persons) 10,440
- Lime, clectricity, cte, 13,920
— Disposal costs of residucs 2,320
~ Maintenance 10,440
— Administration 3,480
TOTAL: Annual opcration costs 40,600

The construction of the incineration plant is recommended to be carried out in 3

Investmem for purchase of land and connection fees {sewcrage, eleciricity, water,

phases. The investments and operation costs are estimated as follows,:

8- 12

e




Phasc 1:

- 1 incineration linc and other machineries

~  Building facilitics for 3 incineration lines

- Operation costs for plant with 1 incineration
line, capacity 10 tons/hour

Phasc 2:

- 1 incineration line

~  Operation costs for plant with. 2 incincration
lines; capacity 20 tons/hour

Phase 3:

- 1 incineration line

- Opecration costs for plant with 3 incincration
lines; capacity 30 tons/hour

8) Su'mmary for Incineration Plant

21 mill USD
160,000 mill ZL,

17,400 mill ZL/year

14 mill USD

29,000 mill ZL/yecar

14 mill USD

40,600 mill Z1/year

Summary for the described incineration plant is presented in the Table below,
including quantity of wastc treated, sale of heat, investments and operation costs.

Table 8.1.2-5 Summary for Incincration Plant, Capacity 30 tons/hour at 2100

kcal/kg, 3 lines in operation.

Capacity of plant at 7,000
operation hours/year

174,000 tons/year

Investment
ZL

49.0 mill. USD + 160,000 mill.

Annual operation costs 33,000 mill. ZL/year

(average year 2001 to 2010)

1

Year Waste received Slag and ash Heat for sale
(tons/year) (tons/year) (TJ/year)
2001 58,000 19,700 332
2000 116,000 39,500 769
2010 174,000 59,200 1,215

8-13
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8.1.3

Intermediate Treatment: Public Recyeling Centres

1) Introduction

The purpose of introducing recycling centres is to make it easier for houscholders
and small enterprises to get rid of their waste (e.g. bulky wastc, garden waste,
materials for recycling and hazardous waste), which is not collected as part of the
regular service for Kitchen waste.

Another purpose is to make surc that waste is separated into categories for maxi-
mum utilization (recycling, composting or incineration), and a minimum for dump-

ing.

The recycling centres receive all types of waste, except kitchen waste. However, it
is a condition that houscholds scparatc their waste into the appropriate categorics
before delivery to the recycling centre.

2) Technical Description
The recycling centre:

~  Covers an arca of 2,000 to 3,000 m” depending on the number of house-
holds to be served.

—~  Paved in asphalt, except for the parking arca for containers which is
paved in concrete.

- Covered with fences and plants.

~  Installed with a guard house. _

—  Has 10 or more maxi containers (8 to 25 m?) depending on the number
of households to be served. These containers are collected by container
hoist trucks.

- Has 2 or more mini containers (1.5 to 3 m?), one for bottics and one for
textiles.

~  Has a storcroom or container for hazardous wastes (used oil, solvents,
batterics, discarded medicine, ctc.).

Each maxi container is designed differently facilitating houscholds unloading of the

diffcrent wastc categorics. It is assumed that the containers can be produced in
Poland.
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The recycling centre is staffed for control and guidance. It is open everyday,

including weckends, Delivery of waste might be frec of charge, except for waste
from smailer enterpriscs, who may pay a fixed fee per load (adjusted to the landfill
fee; so it is cheaper to directly dispose of one's waste to the landfill if the quantity
is huge). It might also be possible to pay houscholds for recyclable materials.

Table 81.3-1 Container Equipping for a Smalt and Largc Recycling Centre and
Treatment Mcasure

Container equipping for recycling tentre
Waste type {nos.) Treatment Measure
' smatl cenlre I large centre
Bottles mini container Recycling
2 4
Metal, including maxi container Recycling
refrigerators, ete.
1 2
13 ;
Textiles mini container Recycling
1 1
Cardboard maxi container with compaction equip Recycling
ment
i 1
Paper {newspapers) maxi container Recycling
1 1
Garden wasle maxi container Incineration or landfil}
2 4
Furniture maxi comainer Landlill or incineration
after crushing
i 1
Combustible waste, maxi container Incineration or landfili
including plastic
2 4
Incombustible (soil maxi comtainer Dump area
amd stone)
1 2
Chemieal amd oil shed or container | Special wreatment
1 1
TOTAL, nos. of 3 mini 5 mini
containers 10 maxi i6 maxi
Area required 2000 m? 3,000 m*
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3) Design Data

Based on Western European expericnces, the typical composition of materials
coliccted at recycling centres is presented in Table 8.1.3-2,

Table 8.1.3-2 Typical Composition of Materials from Recycling Centres

Description Treatment Measure

- Botiles 1.5 %

~ Textiles 0.5 %

- Cardboard 1.0 % Reeyeling

- Paper, incl. newspaper, etc. 3

~ Metal, incl. refrigerators, efe. 4 %

~ Garden waste, bulky 20 % Compaosting,

— Combastible, incl. fumiture and incineration or
plastic 35 % landfill

— Incombustible, seil and stone 35 %

For this study the waste flow for recycling centres is assumed as follows:

| Processing ot
Disposal

L5%

Recycling i

Fig.8.1.3-2 Assumcd Waste Flow for Recycling Centres
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4) Cost Estimates

Bascd on the lay—out described, this section presents the cost estimates for the
construction and operation of recycling centres in Poznan. All estimates are based

on the price level described in ANNEX L1.5.

Table 8.1.3-3 Cost Estimate for Small Recycling Centres

Recycling centre,
Type: Small (2,000 m?, 10 maxi containers)

Price level in Poland,
June 1992, mill. Z1

Investments:

— Earhworks, 1,000 m? pavemen! and sewerage 580
— Fences and plants 116
- Guardhouse (30 m?%) 174
-~ 10 maxi containers 348
- 3 mini containers 20
- Shed for hazardous waste 58
- Miscellaneous 319
TOTAL investment 1,624
Annual Operation Costs: _
- Salary, 2 men, 7 days a week 197
- Treatment cosis for garden waste, combustibles, soil and 406
stones

- Maintenance of conlainers (79%) 29
~ Maintenance of construction (0.5%) 12
~ Administration, 15% of above 110
TOTAL annual operation cosis 754

Table 8.1.3-4 Cost Estimate for Large Recycling Centres

Reeycling centre,
Type: Large (3,000 m?%, 16 maxi containers)

Price level in Poland,
June 1992, mill. Z1

Investments:

- Earthworks, 1,500 m” pavenent and sewerage 870
- Fences and plants 151
- Guardhouse {30 m?) 174
- 16 maxi containers 580
- 5 mini containers 46
- Shed for hazardous waste 58
- Miscelancous 441
TOTAL invesiment 2,320
Annoal Operation Costs:

- Salary, 3 men, 7 days a week 290

~ Treatment costs for garden waste, combustibles, soil and 696

stones

- Maintenaince ol containers {79) 46

- Maintenance of construction (0.5%) 12

- Administration, 15% of above 174

TOTAL annual operation costs 1,218

Note.  Turn over tax is included in the local portion of the above estimate cost,

i,



5) Localization
This study planncd the construction of 8 recycling centres in Poznan.

The Muni.cipality (Town Planning Officc) has proposed the 20 possible locations
presented in the Figure below.

Fig.8.1.3-3 Locations for Recycling Centres Proposed by Town Planning
Office

Based on the above proposal and considering the population density of Poznan, the
following locations are recommended, (refer to Fig.8.1.3-4).

No.l — between Naramowicka St. and Lechicka St.

No.3 - in Marysienki Residential Area

No.4 - in Sytkowo near Dabrowskicgo St.

No.6 —~ at the crossing of Grunwaldzka St. and Malwowa St.

No.11 ~ in Swierczewo necar Opolska St.

No.15 — at the river Cybina near Zamenhofa St.

No.18 — in Polna St. near Dabrowskiego St.

No.L - at the site (Franowo—Michalowo) for the future waste treatment plants,
as family cars are not wanted on the landfill and at the incineration plant.
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Fig.8.1.3-4 Eight Locations proposed for Recycling Centres in Poznan

The proposed lay~out of the recycling centre at Grunwaldzka St (location no.6,
refer to Fig.8.1.3-4) is presented in Drawing No. R1,



This location is sclected for the following reasons:

- Provided the recycling centre is surrounded with plants, cmbankments of soil
and fences, it is considered to gain public acceptance.

- The disposal of garden waste is a problem in the arca as many houses have

gardens.

~ The population is relatively affluent, therefore, transportation of recyclabie
materials to the centre is not a problem.

- It is relatively simple to construct an access road from the main public road
to the proposed location for the recycling centre.

~ The proposed location is appropriate (relatively little carthwork) for the
construction of a recycling centre,
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