2)

b)

c)

a)

b)

Disadvantages

- Requires very sophisticated technologies.
- Investment and operational costs are hilgh.
-~ Requires a large area for construction

smelting plant.

of a

- Requires speciglized engineers and skilled

operators.

- Requires coke and oxygen as supporting fuel.

Critical points

- High rate of supplement fuel, such as coke
oxygen

- High opecrational cost

- Limited size of waste to be charged into
furnace

- Capacity of smelting furnace

Evaluation

For =~ evaluation the following factors will

examined.
Recovered materialis

All materials in waste can be treated and wil

recovered as slag.
Maln system

It is almost the same as the incineration sy
but requires  supplementary fuel facilities
coke and oxygen, siagging facilities for
handling and a different type of furnace.

and

the

be

1 be

stem,
for
its




c)

d)

e}

1)

£)

h)

Maturity of technology

The technology is basically similar to that for
the * blast furnace steel industry in general usec
today, however that for waste treatment is at the

beginning stage for practical application.

In this sense it could be said that this
technology for waste is still premature.

Recycling effect
Nothing will be recovered from the smelting system

except for heat energy, but substances in the form
of slag that are chemically changed will Dbe

produced and will be reused.

Quality of recovered material

Only fully molten slag will be reused.
Marketability of recovered material
Refer to item number e).

Volume reduction

The most important feature of this system: the

original waste volume is reduced to about 1/98.
Environmental aspects

Environmentally no analytical data on slag have
showed any harmful bhemical content. On the other
hand, the flue gas from the smelting furnace will
contain - appfoximately the same pollutants as an

incineration system.



(1)

1)

1} Acceptability by the public

This is difficﬁlt to evaluate now, acceptability
might be achieved in the future, in particular
from an environmental viewpoint.

This system is the best environmentally and for
minimizing final disposal site area, however, it
is presently uneconomical.

RDF (Refuse Derived [Fuel)

An RDF system'is a mechanized waste volume reducfion 
method on a relatively small scale.

This system scparates wastes into the combustibles
such as paper and plastic, and the incombustibles by
a mechanical means, for producing fuel from the
combustible fraction of waste.

The combustibles will be formed to a specific shape
as fuel, and the remaining incombustibles will be
processed for recovering the valuable materials.
Remained non-reusables will be disposed of at the

Tinal disposal sites.
Advantages and disadvantages
a) Advantages

- Performs as an entire system from resource
recovery to recycling.

- Makes waste usable as fuel.

- Stores waste as fuel.

- Recovers -and recycles glass, ferrous metals and
non-ferrous materials.




§§= k) Disadvantages

Requires relatively high investment cost.

Requires a large area for construction.

Requires environmental protection equipment.
- Requires engineers and operators.

- Requires a stable market.

Relatively small scale facility will be possible
for one plant, so many plants will be necessary

for a huge amount of waste.

¢} Critical points

- Content of the light fractions, such as plastic
and paper, in the waste.

- Market price of products in competition with
other fuel

2) Evaluation

For - evaluation the following factors wilil be

examined.

a) Recovered materials

Mostly paper and plastic will be treated to

" produce fuel.

b) The maln system consists of the following

equipment.

- " Receiving and feeding equipment
- Separating and sorting equipment
- Thermal treating egquipment

- Storage facility



d)

e)

)

g)

h)

Maturity of system

In terms of big mass treatment with thermal
processing, the technologies for this system are
premature.

Recyeling effect

For the case with good marketability the recycling
effect by RDF would be considerable.

Quality of recovered materials

Preoducts as fuel by RDF would be in the range of
2,500-3,500 kecal/kg, heating value, Accordingly
the products could be used as = supplemental fuel

for existing thermal facilities.

Marketability of recovered materials

VIt is likely to be difficult to establish a stable

market because no computable price will be
possible.

Volume reduction

Because of the plastic's ablility to bind other
fractions in a thermal process, the amount of
recovered materiails depends on the quantity of

plastic content in waste.

About 1-2% of the total amount of waste can be

recovered as fuel in maximum.
Environmental impact

Ne envirommental lmpacts will be caused to the
ountside, but Inside odor, dust and noise problems

=N
f
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need to be solved.
i) Acceptability by the public

in principal this would be acceptable merely from

the environmental viewpoint.

RDF in general will not be adopted. This 1is
because of a lack of enough space Tor construction
of waste handling facilities and of the expenses
for making RDF from the MSW which already contains
combustibles in it. This is not suitable for the

§§ situation in Hungary.
3) Conclusion

C/P  and the JICA Study Team agreed not to plan the
RDF system as a component of the M/P.

(8) Matrix-Evaluation of intermediate treatments

All components evaluated in the Section 4.3.4. as the
possible intermediate treatments are summarized in a
matrix for comprehensive evaluation in the Table 4-5.

For evaluation, a scale of four is used (excellent,

good, falr and poor).

In the environmental evaluation the type of poténtial
impact 1s shown. The overall evaluation indicates
that the preferable component 1is an 1incineration
system. Second is a resource recovery and recycling

system, followed by composting and shredding.

Mechanical waste compactibn is evaluated as
inadequate, and smelting treatment and RDF are

technically premature.
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4.3.5 Municipal Solid Waste Final Disposal

The function of the final disposal site is to store the
MS5W and to make 1t harmless by applying natural metabolism
without any environmental problems to surroundings  of the

site.

In order to obtain the above functions, the following

components must be considered.

- a) . Methods
b} Structure of landfilling
¢} . Monitoring systems for environmental problems

There are the four final disposal sites operating in
the Budapest city. Today's situation of the above three
components of these sites is presented in the Section 3.7.

In this Section, the alternatives for the above three
components are discussed with consideration of local natural
conditions and with reference to the Hungarian technical
final disposal guidelines, named Guide for Systematic
Disposal of the MSW.

(1) Methods

In this field there are basically three disposal

methods as below.
- Open dumping method
- Controlled landfilling method
~ Sanitary landfilling method
1}  Open dumping method
The open dumping method is the lowest grade method

with a number of  environmental problems. This
method ‘is quite primitive. The ceollected waste is
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2)

3)

Just dumped Intoc a site without use  of heavy

machines or soll covering.

The  collected waste is just dumped Into  the site,

‘therefore, many kinds of environmental problems . may

cceur, like air pollution caused by spontaneous
combustion, and bad hygiene caused by harmful
insects and beasts. Some kinds of waste are
Scatteréd'by wind blowing'long distances. :

Ground water and superficial water from the site may
be contaminated by leachate. Leachate is generated
by interaction between dumped waste and rain fall on
dumping site.

Controlled landfill

This method 1s an open dumping using heavy machines
to control the dumped waste. However, even if this
method 1is employed, most of environmental problems
will remain.

Sanitary landfill

This method uses heavy machines to cover waste'_with

soil to prevent environmental problems.

There are two covering methods: the cell method and
sandwich method. The cell method is to cover the
dumped waste after shoving by a heavy machine
wrapping the waste with soil at the end of daily

worlk.

The sandwich method is to cover the dumped waste,
which has been flattened out by heavy machines, with
a soll layer. These methods are shown in the Figure
4-11. ‘Generally, to cover the dumped waste with

soil can reduce the environmental problems.
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Covering waste with s0il reduces many kinds of

environmental problems which are discussed above.

Comparison of the three disposal method is presented
in the Table 4-6.

Financially, sanitary landfill is the most costly
methed but the first priority from technical and

environmental peoints of view.

Figure 4-11 Covering Methods

Cell Hethod

Solid Waste

Sandwich Kethod

. - . . - .
“Vaoo T 1o Solid Wastel Dot T
= =57 N\
o Solid Yaste / Covering Soil
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Table 4~6 Comparison of Three Landfilling Methods

Controlled Sanitary

Open_dumping landfill landfiil
A. Operation
1. Necessity of
heavy machines No need Need Need
2. Necessity of
soil for covering No need Need Need
B. Environmental Aspect
1. Air pollution . Heavy Heavy Negligible
2. Soil contamination Possible Possible Negligible
3. Ground water Highly Highly Preventabie
contamination possible possible
4. Superficial water Highly Highly Preventable
contamination possible possible
5. Quantity of
generated leachate Much Much Less
6. Bad odor Yes Yes Negligible
7. Harmful jhsects
& beasts, ectec. Yes Negligible  Negligible
C. Financial Aspects Negligible Mediun High
Evaluation X 0
o: Good
Acceptable
x: Inacceptable
Note: VFinancial Aspects are only for operational costs.
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(2)

1)

2)

33

4)

Structure of landfilling

Generally, structure of landfilling is classifTied
Into five types as shown in the Figure 4-12.

Anaerobic landfill:

Solid waste is dumped into an excavated hole or a
valiey, and dumped waste is flooded in an anaerobic

environment.
Anaerobic sanitary landfill:

Condition of landfilling is basically anaerchic but

covering soil is used for a sandwich method.
Improved anaerobic sanitary landfill:

On the bottem of anaercobiec landfill, leachate
coliecting pipes are installed to drain out of the

site.

But, situation of solid waste surroundings is still

anaercbic environment.
Semi-aerobic sanitary landfill:

The leachate collecting pipes installed in an
improved anaercobic sanitary landfill will have
enough sectional area and its open end reaches to
the air, and the pipes are wrapped with
cobblestones. The collecting pipe’'s Tunction is to
drain water out of the solid waste and to supply
oxygen -to the waste, so that the surroundings of the

pipes may be aerobic.
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5)

Aeroblic sanitary landfill;:

By setting up the additional pipes for supplying air
in the seml-aerobic sanitary landfill site, air
shail be sent in by blowers so that the waste layer
can be more aerobic sanitary
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Figure 4-12 Classification of Structure for Landfill

Anaerobic landfill

Leachate

Anaerobic sanitary la
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At present, there are the four anaerobic sanitary
landfills in Budapest.

In the past, the anaerobic sanitary landfills have
been In acceptable  condition because of

meteorological and financial conditions.

Fnvironmental probléms in connection with a final
disposal site are bad odor, water contamination
including ground water, and alr pollution caused by
spbhtaneous_ waste combustion, etc. These are
influenced by decomposition of dumped waste which is
affected indirectly by precipitation and
temperature.

in this sense, water balance between  supply and
evaporation in a final disposal site_is important.
In a final dispoéal site, the main sources of water
are rain fall and ground water:; the main sinks are
evaporation and capacity of waste to keep water in

voids of waste.

Meteorological data for Budapest are given 1in the
Tables 2-3 and 2-4.

[n the past 10 years, the maximum precipitation was
671 mm in 1980 and minimum preclipitation was 414 mm
in 1986. As for monthly data in 1890, the maximum
was 80 mm in September, and the minimuwin was 4 mm in
March.

Concerning temperature, in the past 10 years, the
maximum was 36.6° C. the mintmum was -18.1°C and the
vyearly mean  for the past 10 years was 11.3 C.
Monthly temperature data in 1990 show that maximum,
minimum and average of yearly mean for thé past 10
years were 34.6°C, -9.7C and 12.0°C respectively.
According to the Study on Forecast of Leachate




Quantity followed time series, there is some

correlation between possible evaporation quantity

and mean temperature, as shown below.

Figure 4-13 Correlation between Evaporation and

Daily Mean Temperature
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Source: Sapporo Meteorological Observatory in 1989.

When daily mean temperature is 12°C, the poss

ible

evaporation 1is approximately 1.5 mm/day, according

to the above Figure 4-13.

Therefore, yearly possible evaporation wiil be
day x 1.5 mm/day = 547.5 mm/year. This quantity
almost equal to yearly precipitation. This m
that 1if it rains steadily at the average
through a year, leachate will not be generated

the case of Budapest.

As for the capacity of the MSW to keep water
voids of the MSW, this capacity will be 10% of

reclaimed MSW volume in the final disposal site.

Froem the above reasons,. even anaerobic sani
landfills might be performed acceptably. Howe
it does not rain steadily and in order to estab
further improved sanitary landfilling in the fut
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an improved anaerobiec sanitary landfill structure is
desirable.



4.4 System Alternatives

Prior te the selection of a M/P, the alternatives
corresponding - to each system component constituting a MSW
management systenm were selected. Then, the alternatives for
cach system component were carefully evaluated, mainly from
technical, economic and environmental view. points, to

determine the adequate system components Tor Budapest.
The system components are listed below.

MSW discharge and storage

MSW collection -and transportation

MSW  intermediate treatment (Matfix-evaluation was
performed for: resource recovery and recycling,
green waste composting, shredding, mechanical waste
compactibn, incineration, smelting treatment and RDF
{Refuse Derived Fuel))

MSW final disposal

Based on the evaluation, the conventional system was
selected Tfor discharge and storage; a transfer station
system was selected for southern districts (9 districts of
district number IX-XIT and XVII-XXI) of the city with
collection vehicles purchased for T/S and transportation; an
incineration with a shredding system was selected for
intermediate treatment; and a sanitary landfilling method

was selected for the final disposal.
Summary of system alternatives

The selected components for the M/P are summarized as

follows.

Construction of T/S

Purchase of collection vehicles, case 1

Purchase of collection vehicles, case 2
Operation of HHMI1
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- -Construction of HIMZ
- Plan of the final disposal sites

In the plan for T/S and new collection vehicle purchase
as .in case 2 connected with the HHM2 construction, these
will have a technical relationship to each other; the HHM2
construction will be a premise for planning of T/S and new
collection Vehicle purchasing. New collection vehicle
purchasing can be planned in consideration of increase of
the MSW in the future and locations of new final disposal
sites.

In- this Chapter, two system alternatives which & were

formed by means of combination of the selected components
will 'be examined to form the M/P for the MSW management in

Budapest.

For convenlience the c¢omponents are expressed by

abbreviations as follows.

Construction of T/S, (T/S}: Covers the MSW from
southern part of Budapest.
- Purchase of collection
vehicles, (Pi): Case 1: Vehicle purchasing
without. T/8

- Purchase of collection

vehicles, (Pa): Case 2: Vehlicle purchasing
with T/8
- Operation of HHM1 (existing

incineration plant), (1): Consists of 4 .combustion
units of a 300 t/day
capaclty each, with heat
supply for district and
electric power generation

system.,




- Construction of HHM2 (new

incineration plant),

(1=): Consist of 2 combustion
units of 480 t/day capacity
each, with electric power

generation system.
- HHM1 + HHM2, (Is):. Both plants

- Plan of the final disposal _
sites, (L}): MSW, harmless industrial
' waste, construction wastes

and combusted residues

{including ash) are to
be disposed of at the final

disposal sites.

The two system alternatives, accordingly, are as

follows.
(1) Alternative~1
The Alternative-1 consists of operation of HHM1L (I),

plan of the final disposal sites (L)} and purchase of

collection vehicles (Pi}.

In this case, the treatment capacity of incineration,
after modification of the HHM1 boilers, was fixed at
310,000 t/year. However, since another modification
of boilers will be needed during the three years from
1998 to 2000, the fixed capacity will be adjusted as
shown. in the Table 4-12, . It will obviously be
_necéssary for the main equipment of the plant to bhe
maintained or renovated in order to keep the capacity
as much as possible up to 2005, and to satisfy thé

new environmental requirements.




Formation is as below. ' : %g

Alternative-1 = I + L + P,
L L. | S
(]
—] e =i
— +- s - + (A
S oo
. : (Plan of {Purchase of
(Operation the Final Collection
of NHHL) _ ’ Disposal Sites) Vehicles)_

(2)  Alternative-2

The Alternative-2 consists of the Alternative-1 plus
HHMZ2 and T/S including Pz. The location of HHM2 is
to be at the same site with HHM1, in district-XV,.

The capacity of M2 will be determined according to
the Table 4-12. T/S to be located at the Akna site
will be responsible for transporting the combustible
MSW collected in southern districts of DBudapest to
HHM2,

Formation is as below.

Alternative-2 = T/S + 1Is + I, + Py
T7S TS T —_—
A o .
} . ) /|
ahte _Jj mj] el e
et N I P el A ) 5J2E5;n91344 . P
(Construction . {Operation (Construction (féinfgial ‘ (gggingfoﬁf
aof T/8) of Ni¥i) ' of HNY2) Disposal Sites) Yehicles)
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@% 4.4.1 System Alternative Evaluation
{1} Methodology
1) Procedure

The procedure adopted for evaluation of the system
‘alternatives 1is shown in the Figure 4-14 in which
the following three steps are applied.

a) Formulation of alternatives
b) Evaluation of individual alternative basing on
five evaluation criteria

¢) Synthetic evaluation of all evaluated results

2) FEvaluation c¢riteria

The five evaluation criteria used for the evaluation

of the system alternatives are:

a) Social requirements,

b) Technical evaluations,

¢) Economic and financial evaluations,
d) Transactional evaluations, and

e) Environmental aspects.

The system alternatives identified are ranked on the
basis of qualitative and guantitative examinations

of each of the above-mentioned evaluation criteria.




Figure 4-14 Procedure for Evalhation of the System

Alternatives

Selection of sites for Evaluation Evaluation of the :
final disposal and criteria components of the MSW
construction of management; discharge,
intermediate storage, collection,
facilities transfer & transport,

' intermediate treatment

and final disposal, etc.

Formulation of system alternatives

Economic/ | |Transactional

financial evaluation
evaluation

Enviroﬁmental
aspects

Social Technical
requirements evaluation

Synthetic evaluation

Modification

Acceptable

I ' 2
M/P : §

Note:

- Selection of the site for final disposal of the MSW was performed
and is shown in the Sectien 5.3, and the site for the HHM2
construction was selected by Hungarian side.

~ Evaluation of the components of the MSW management was performed
and Is shown in the Section 4.3.



(2)

Social requirements

The public has come Lo pay much attention to
enviromnental issues in Budapest through becoming
aware of worldwide information concerning the
environment through the mass media.

This phenomenon was confirmed in the JICA Study

Team's public opinion survey.

The Social requirements for the MSW management in
Budapest were determined in our public opinion

survey, and summarized as follows.

- The first réquirement is to reduce the MSW volume
generated. .

- TQ recbver'réusablé materials for recycling

- As one. of the ways to reduce the MSW volume
generated, an MSW incineration system is required.

- In any case, environmental protection is required.

- 1/3 of people require minimizing the number of the

final disposal sites. Obtainability of the new

disposal sites 1s very difficult in any case.

In this regard the Alternative-2 satisfies the

requirements in the following ways.

- T/S system will be acceptable, because the numbers
of collection vehicles will be reduced, and
eventually air pollution problems in Budapest will
be relieved to a éértain degree.

Construction of HHMZ will also be acceptable.

- In connection with the HHM2 construction, the
necessity of obtaining the new final disposal sites
in ~ the = future will remarkably be curbed,
particuiarly in terms of long term operation.

- Electric power will additionally be generated in
HHMZ as reéycling.



(3)

1)

Tec

The
wil

req

hnical evaluations

technical evaluation of each system alternative
1 be examined in terms of the following five
uirements.

Requirements .. Break-down
Maturity of technology - reliability
- operational stability
- operational efficliency
Degree of operational - operational requirements
difficulty - ¢ontinuous operation
Required level of - qualification for
engineers and engineers and operators
operators - license of operators
- special education or
" training for engineers
and operators
Present state of art - emploYment'of technology
used in the world
Future trends

In

case of the system Alternative-1 (I+L+P1)

Maturity of techrnology to integrate the system
Alternative-1 is definitely satisfied, but HHMI
does not fully satisfy reliability, operational
stability and efficiency, even after modification
due to insufficientiy designed equipment.

In the present woridwide situation of the MSW
management systems, incineration systems are
widely emplioyed and considered the most
appropriate type to reduce the generatéd MSW
volume, landfilling is also still much in use.

In the future, incineration systems will be kept
in use widely, while landfilling systems will be
minimized due to a lack of avéilabie land.

Flue gas emission conditions of HHML will be
lmproved to satisfy the new regulations.
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'@E‘ - The Alternative-1 requires 4.5 million m® more of
the final disposal sites than the Alternative-2 in
terms of total system operational efficiency.

- The Alternative-1 requires 12 more collection

vehicles than the Alternative-2.
In case of the system Alternative-2 (T/S+Is+L+Ps3)

- With the sophisticated technologies of special
boilers and flue gas cleaning system, the system

Alternative-2 = will ensure high coperational
efficiency of the compounded plants HHM1 and HHMZ.

- For reguired level of engineers and operators Lo

§§ handie boiler, flue gas cleaning facilities and
electric&l and control equipment, special
qualifications and license for HIMZ2 are required,
but not for others. However, some training on
site will be necessary.

- In the present worldwide situation of the MSW
management systems, incineration systems are
widely employed and considered the most
appropriate type with the sufficient environmental
protection facilities to meet the national legal
conditions.

- T/ 1is also widely employed, particularly in the

United States of America and Europe.

In view of a lack of the final disposal sites Iin
Budapest, a T/S system will be of much Iimportance
in the future from environmental and economic view
points.

- In the future, incineration systems will be Kkept
in usc widely, while lahdfilling will be minimized
due to a lack of availablc lands.

- With the effect of reliability and operational
efficiency, the Alternative-2 can reduce much more
combustible MSW than the Alternative-1.

- HHMZ can back up the lack of HHM1's capacity.




(4) FEconomic¢ and financial evaluations
1} Definition of alternative scope

The scope of the two alternatives 1is defined as
foliows. The capital requirements for both are
based on these scopes. The cost is estimated only
for new investment and oberation. Similarly,

revenue is calculated only for new investment.

Alternative-1 = I + L + Py

i L : | S|

S B

. (Plan of (Purchase of
{Operation the Final Collection
of "“HU_ Bisposal Sites) _ . Yehicles)
Alternative-2 = T/85 + Is + L + P,
T/S ' Is | P2
Pl ) . .
7 '“.(“[L L. WWP ___ﬂ S eEETY 14 asanmenns |
E:Jof_}a Y 4 {..___.MUI ER [__7‘._",_ + _/ 4 [MRre I s )
P chase of
(Construction (Operation {(Construction (lthgnf‘?lﬁal (ggﬁggﬁoﬁ
of T/5) of HHYL) of HH¥2) Disposal Sites) Yehicles)




a)

bj

c)

d)

Collection vehicles

New collection vehicles consist of two types of
collection trucks namely trucks having a minimum of
12m*® and contalner trucks. Vehicles will be
purchased depending on demand for the projected
period (1994-2005). |

Transfer station

The construction work of T/8 will commence from
1997, and operation will start from the beginning
of 1999 in accordance with the operation of HHM2.
The cost estimate items for T/S consist of the

-following,

- Land acquisition

- Civil work

- Building construction

- Truck scale

-~ ‘Compactor (50 HP/unit x 2)

- Dollying facility for container service
- Press container (24 m® x 15 sets)

- Container - trailer trucks (7 trucks)

New incineration plant

The  specifications and conditions for the new
incineration plant are defined in the Section 5.3.

New disposal site

The new final disposal sites are calculated based
on the mass balance of the MSW, in case of the
Alternative-1, the total of 20.2 million m® of the
new diépoSal sltes are needed, while in case of the
Alternative-2, 15.8 million m= are needed for the
project period.



2)

a)

b)

c)

d)

e)

£)

h}

1)

Conditions used for estimate

The cost estimation is based on. the following method
and ‘conditions. These conditions are also applied
for cost estimation for the financial evaluation of

the Tfirst priority project in the Chapter 10.
The estimated cost is presented in US Dollars.

The price level of the estimate is the beginning of
1993. ' '

The exchange rate used is'1US$=84Ft;1.65DM=¥120.

The estimated cost for newly installed facilities,
operation and maintenance are according to
Hungarian data and quotations collected by the JICA
Study Team during the third field survey.

The cost, insurance and freight, and local handling
charges, account for 5% of Free O0On Board ([FOB}
prices.

The cost of imported machinery and goods: includes
10% customs duty, 2% of customs clearance fTee, and

an average 3% statistical fee.

The cost of locally purchased machinery and
material is estimated as including delivery to the

site.

In utility cost, the public utility supplies such

as  water, natural gas and o0il are charged 5% VAT,

the chemicals and others are charged 25%.

All needed chemicals for the project are supplied
by domestic manufacturers.




3

k)

1)

m)

nj)

o)

p)

3)

In the estimated personnel cost social security
cost of 44% and 7% for unemployment insurance fee

are included.

The projected site of HHM2 is located within the
existing HHM1I site that belongs to the Budapest
municipality so that land acquisition incurs no

cost.

No new final disposal sites have been determined
vet as contract basis. Therefore the construction
cost for the final disposal sites.is estimated on a
unit price per cubic meter basis and all necessary

land is assumed to be rent.

The engineering services fee (Consultant engineer—
ing fee) 1is estimated only for HHM2. This fee
ihcludes licensing or purchasing manufacturing
drawings of the boiler and overhead cranes in HHMZ.

The revenue consists of incineration fees, final
disposal fees and sales revenues from power supply.
The estimation for each item is shown in the Table
4-9,

As for revenue, the container leasing fee and
collection fee are assumed to be the same in both
cases, and these are not new revenue sources, S0

they are not compared in the Table 4-9.

The service fee in the estimate is assumed Lo be
the 19893 fee tariff including 6% VAT.

Cost estimation and financial comparison

The Tables 4-7 to 4-92 summarize main cost and
revenue items. On the basis of comparing the cost
and revenue of both alternatives, the following

advantages and disadvantages are noted (Table 4-101}.
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a)

b}

d)

There 1 more than a seven—fold- difference in
investment costs between the Alternatives. 1In the
Aiternative—l, only the investment costs for the
new final disposal' sités and purchasing new
vehicles are nceded, while in the Alternative-2 the
costs for several new ltems are incurred.
Especially. the investment 'cost for a new
incineration' plant makes a big difference between
the estimates. ' '

The cost difference in operation and maintenance is

narrower - than the investment cost, however, there

- is still a 1.2-fold difference. The Alternative-2

costs more than the Alternative-1.

In terms of revenue, however, the Alternative-2 is
slightly higher (1.25-fold) than the Alternative-1.
The main factor is that the service fee, for final
disposal, is higher than the incineration fee under

the present service fee system.

Revenue from energy sales contributes little to the
profitability of the project.




ég Table 4-7 Cost Estimation Tor Fixed Capital Investment
- (1994 - 2005)
Unit: Thousand US$

Alternative-1 Alternative-2

Transfer Station - 4,311
Incineration Plant - 257,783
Final Disposal Sites 33,080 24,233
Collection Vehicles 6,994 4,536

Total ' 40,074 290,843

Note: The above investment cost includes Import Duty and VAT,
but excludes Interest During Construction (IDC).

Investment Schedule for the Alternative-2

Unit: 1,000 USS

Items ' 1934 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Transfer Stabion - - - 1,724 2,587 - - - - - - -
Ineineration Plant - 24,441 10,704 77,774 77,14 - - - - - - -
(1hi2)

Final Disposal Sites 10,74 - - - - - 9,543 - - 3,978 - -
Collection Vehicles 1,695 848 445 445 445 212 - - - - - 446

Total luvestment Cost 12,409 25,289 78,219 79,943 80,806 212 9,543 0 0 3,876 0 446

Financial Barden to 1.63  3.33 10.31 10.54 10.66 0.02 1.26 0 0 0.52 0 0.06
Monicipality (%)

Note: Financial burden to the municipality bases on
the case that the municipality totally finances
and manages the master plan project.




Table 4-8 Cost Estimation for Operation and Malintenance

(1994 - 2005)

_ Unit: Thousand US$

. Alternative 1 Alternative 2

Transfer Station - 290
{1999-2005)

Incineration Plant - 11,9867
{1999-2005)

Final Disposal Sites *1 18,271 14,288

Collection and Transportation 13,130 11,891

Tofal ' 32,410 38,536

Note: #1 including covering soil cost and bulldozers,

Table 4-9 Revenue Estimation (1894 - 2005)-
Unit: Thousand US$

Alternative-l]

Alternaiive.2

Incineration Fee

(A} = MSW collected by FKFY - 14,112
Total incineration volume at HHMZ
x 90% x 1.4US$/m3
(B) = ¥SW collected by others . - 2,128
Total incineration volume at HHM2
x 10% x 1.90US$/ad -
Sales Revenue from Power Supply ) - 14, 282
Total power generation -
own power consumption x 2,72Ft/kwh
Final Disposal Fee *1
{A) = linal disposal volume 45,304 31,960
% 0,90 x 1,4US$/m3 (brought by FKEV)
(B} = {inal disposal volune 11,327 7,992
x 0.10 x 3.15US$/m3 : s :
Total ' ' 56,631 70,474

Note: *i Fee for disposing residue and ash from incineration plant is

included in Incinaration Fee.

Table 4-10 Financial Comparison for the Alternatives (1984 ~ 2005)

Alternative-l

Alternative-2

Total Investment Cost (Miilion US$) 40.1 280.8
Total Operation Cost (Million US$) | 32.4 38.5
Total Revenue (Million US$) 56.6 70.5
Landfill Saving Effect (thousand cub.m) 0 -4,450
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e)

£)

In comparison between operation/maintenance cost
and revenue over the projected period, the revenue
exceeds 'the operation/maintenance cost by a great
margin in both cases. That means the operation/
maintehanpe cost 1is within the present revenue

structure.

The Alternative-2 will have a cash shortage after
1999 (started operation of HHM2)} due to inbalance
hetween the investment cost plus cperation cost and

revenues.

In this case, however, the economic, social factors
for the project and sociceconomic benefits as well
as political backgrounds in conpection with the
decision of the Budapest City General Assembly,
which agreed with the necessity of HHMZ should be

taken into account for making judgement. First of

all, there is the major premise of considering the
Master Plan of the MSW management system in
Budapest, that is the acquisition of the new final
disposal sites is in practice very difficult for

the municipality.

Newly reguired final disposal sites in both cases

for the project period are 20,250 miillion m® in the
Alternative-1 and 15,800 million m® in the
Alternative-2 respectively. It is more natural to
judge that the municipality will find It rather
difficult to get all of the necessary sites. As a
matter of fact, the effect of reduction. of final
disposal volume (that is, area of sites needed)
should be regarded as the first priority even from

a financial view point.

The benefit of executing the MSW management by the
municipality is considered as equal to the cost
which - will occur if the municipality does not

execute the MSW management work. 1In this case,
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the Budapest citizens  have toe rely on - private
companies (if there are any) for the MSW management
or they have to manage it by themselves.

The main cost to individual households.to dispose
of sollid waste by themselves 1is the cost of
acquiring the land to do it. In case of the
Alternative-1l, {If disposal sites are not -acquired
at all, the total 20.250 million m® disposal sites
would be acquired by citizens anyhow. 20.250
million m® can be converted to 20.250 wmillion m2
for 1 m landfill-depth. (Thé conversion factor
from landfill volumé to landfill area varies
according to the dépth of the landfill but, in this
case, the depth 1is assumed to be 1 m so the

conversion factor will be 1.)

The average land cost in Budapest was estimated as
2,500 Ft/m2 in 1992, so that it could be calculated
the total land cost is 50,825 million ¥t (80Z2.6

-million US$):. This does not include the operation

cost of waste disposal. - The amount of the total
land acquiring cost much surpasses the project
investment. cost of the alternatives. (The Budapest
citizens tive mostly i1t public apartment houses so
that to materlalize the above idea 1is difficult

practically.)

Regarding the effects of reduction of  the final
disposal site volume in the alternatives, for the
Alternative-2 there could be a saving of a capacity
of 4.450 million m® but this is only calculated up
to the " year 2005, Taking the lifetime of an
itncineration plant into consideration, the
equivalent of two more same capacity disposal sites

can be saved.

In the same way as above, reduction of the

necessary disposal site area (4.450 million m® x 3
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= 13.350 million m®) can be converted, to 13.350
miliion m®, and it c¢an be calculated that the total
land acquisition cost is 33,375 million Ft (397
million US%). This cost estimation is a mulitiple

of 1.3 of the Alternative-2 project investment

cost.

This cost estimation and preliminary economic
. analysis are made on the basis of various
assumptions, but the above-mentioned premise,
namely that the acquisition of the new final
disposal sites is in practice very difficult for
the municipality, is one of the most important

factors for selecting new countermeasures for the

future MSW management in Budapest.

If the municipality cannot secure the necessary
capacity of the final disposal sites, the MSW

management ‘cannot be carried out.

On the other hand, the cost of waste treatment by
individual households is higher than the projected
investment cost. Froni these viewpoints, the
Alternative-2 1is more realistic. This is because
the land acquisition cost is taken into

consideration; the Alternative-2 has the least cost

in preliminary cconomic analysis.

Further economic evaluation of the incineration

plant project is examined in the Chapter 10.
(5) Tfansactional evaluations
1} Stéps to put a sjstem into practice
WhateVer the most appropriate system alternative is,

nothing will happen without effective step to put

the system into practice.




Speclal circumstances in Hungary, such as the shift

to a free economy and economic instability, should
be taken into account.

For both system Alternatives-1 and Alternative-2
Transfer station system for the system Alternative-2

In order to make a success of this system, the
following steps should be taken.

- To- purchase the land to . construct the T/8

facilities at a closed final disposal sité such

as the Akna site as the first priority

- To carry out the EE for the T/S construction site

- To take inté account necessary countermeasures
for environmental protection

~ To obtain public understanding and cooperation by
adopting environmentai protection measures in the
planning of T/S

The publie should participate in - the planning,
particularly in the Ef stage,

Final disposal

Prior to discussing final disposal, it is very
important to recognize today's situation.

There 1is an absolute lack of the final. disposal
sites in Budapest city, and the Budapest Capital
City Government has recently been driven to obtain
the new final disposal sites not only in but also
outside the city.

In view of this fact the following should be
carried out to implement the M/P effectively and on
schedule, and to Improve the MSW management in
Budapest .




3)

The Budapest Capital City Government has the
responsibility for the MSW management in all city
areas, and local district governments and land
owners are asked to be involved in planning for
obtaining the new final disposal sites as a matlter

of first priority for Budapest.

In this, the Budapest Capital City Government has
to put into practice the following as common

coﬂcepts for both alternatives.

- To show the absoclute necessity of the final
disposal sites in the MSW management system in
the hity in the long term

- To let other interested parties participate in
the planning from the initial stage, for example

-in ‘an EIA study

- To consider an environmental monitoring system
not only during an operational period but also
after accomplishing the disposal for a few years

- To plan to reuse closed sites in a way which will
be favourable to the public and land owner

- To strengthen the present organization of

the Budapest Capital City Government
Incineration system

Although incineration systems for the MSW have
widely .been put into practice all over the world,
the environmental protection measures in some cases
are not adequate because of poor - technology’' or

insufficient financing.

In this respect it will be absolutely necessary 1o
obtain public consent by taking into account the
technologies - and facilities needed to satisfy the

environmental conditions that are legally specified.



(6)

1)

Prior to the detailed design of all facilities for
HiM2, the result of the EE carried out will be fed
back to the detailed design to ensure good

performance of the facilities.
Environmental aspects

in the MSW management, the main environmental impacts

-to be discussed are air {including odor), scil and

water pollution, noise and vibration. The present
situation as well as the environmental issues are
listed 1in the Chapter 3. In this Section, the two

alternatives are compared from. -the environmental

point of view with the results of the EE Study. The

environmental effects, related to the construction

phase; or related to the location of future plants
(landscape, fauna, flora), will be described in the
Chapter. 11 on the EE study.

‘The main difference beiween the two alternatives can’

be = Tound in the intermediate . treatment and
consequently in the need for the final disposal site
capacity.

It scems more convenient to study one by one the
elements included in two alternatives and to finally

summarize the environmental evaluation in a matrix.
In both system Alternatives-1 and Alternative-2
Transfer Station for the system Alternative-2

It 1is very clear that environmental effects from
traffic due to the rational functions of T/S for
HIMZ, by reducing_the number of collection vehiéles
between T/S and HHMZ, will be of considerable

importance in comparison of both alternatives.




2)

3)

Incineration plant HHM1

In the present state, HHM1 does not comply with the
requirements concerning air and water pollution.
The flue gas treatment system will be improved in
the near future, '

[IHM1 has the special permission to exceed the salt
concentration in the effluent discharged into the
public sewage systenm, glven by ‘ the local
environmental authority. Actually, there 1is no
planned schedule for the improvement of this
situation.

it is nécessary to consider in the evaluation that,
in the future, HHM1 will comply with the
regulations. In that case, the impacts on the air,
the water and consequently on the soil will be
extremely reduced, since the regulations are very
severe (compared to the EC standards for example).
Not - only . the flue pgas, effluent water, noise and
vibration but also particularly the disposal of ash
to be generated from the incineration process may
cause adverse effects on the environment. Actually
ash and residues -are not considered by the
legislation as hazardous waste; the residues and ash

are disposed of at the final disposal site now.

Actually no noise or odor problems seem to occur in

the neighborhood of the plant.
Incineration plants HHM1 and HHMZ2

The construction of HHM2 in addition to HHM1 will

have a. good effect on the overall environmental

- situation because it will decrease substantially the

amount of the MSW to be landfilled and it will be
designed to comply with the regulations (air, water,

noise).



4)

By the construction of HHMZ, the environmental
impact sources such as incineration residue and ash
from HHM1 will also be treated in HHMZ, when the
regulations - concerned are established in Hungary,
and the treated water from HHM1 will be reused in
HHMZ by means of a closed system.

lLandfilling

The: major problems related to the final disposal
sites are explained in the Section 3-7.

Depending on the fFfinal disposal site soil
conditions, the contamination of the ground water
and of the soil 1is the main element to  be

considered.

In case such contaminaticn 1is clearly caused by the
residues and ash from incineration, this "kind of
problem can be reduced with the use of soil instead
of incineration ash and residues " as covering

material.

At present protective layers on all the surfaces of
the final disposal sites and leachate collectors are
not Installed, except for a c¢lay layer on the

bottom.

A minimum requirement is needed to improve the
present situation related to the HIM1 operation and
the operating final disposal sites by complying with
the legal and social requirements. In this respect
HHiMZ is designed to be free by reducing environment
impacting sources. In consideration of Tfurther
improvement .for the future, legal regulations on
handling of incineration ésh Iin particular, will Dbe
legislated - because it 1is 1likely to contain heavy

metals and harmful materials.




(7)

Synthetic evaluation

On the basis of evaluation results carried out
according to the procedutre of the Flgure 4-14, a
synthetic evaluétion'is performed in the following
manner. In this evaluation the  results of the
decision of the Budapest City General Assembly, which
agreed with the necessity for the HHMZ construction
was considered as well for selection of the most
favorable alternative. The evaluation results are
indicated in the Table 4-11.

The Evaluaticon of the Two Alternatives

1)

2)

Evaluation Criteria
i) Social Requirements
ii} Environmental Aspects
iii) Economic and Financial Evaluations
iv) Technical Evaluations

v) Transactional Evaluations

Examination and Setting of Priorities for Evaluation

Criteria
(1) Necessary ltems of Examination

- The items that need to be examined in this
Study concern the effective 1improvement of
present and future issues of the MSW
management system of Budapest. That is, the
top priority 1Is to improve the present MSW
management system and establish a system that
will meet the requirements of the society in
the future.

Measures that should be given a top priority

in this Study are the following.

# incineration of the combustible MSW

# final disposal of the MSW at the sanitary
final disposal sites
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(11}

- Environmental protection measures are
socially demanded as a measure for
prerequisite of each measure.

- Finaneial burdens are inevitable for the
realization of improvements in the MSW
management system.

- Since the technology required to solve the
issues of the MSW management system is
already establishéd, no technological
difficulty would be existed.

Taking consideration on the order of importance
as stated above, the order of evaluation

c¢riteria should be determined.
Priorvitization.

In view of the above considerations, the order
of priority of evaluation criteria was decided
as shown below.

1 Social Requirements

2 Environmental Aspects

3 Economic and Financial Evaluations
Technical Evaluations

5 Transactional Evaluations

The . qualitative evaluations of the
Alternatives-1 and Alternative-2 to the
evaluation criteria given above were performed
as shown In the Table 4-11.

Qualitative evaluations were made for more
specific subcriteria df the above each
evaluation criteria.

The evaluations. were perfofmed by the JICA
Study . Team with the cooperation of Hungarian

side according to the following procedure.
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{iii)

Four evaluation'ranks, A, B, C and D were used,
with A presented the best, B presented the
better, C presented the worse and I presented

the.worst.

D signifies a critical factor for  the
implementation of the alternative and when- an
alternative has an item evaluated as D, the
implementation of that alternative is deemed
extremely difficult.

Results of Evaluation

14 items 1in the Alternative-2 were ranked A
while seven items were ranked A and one item
was ranked D for the Alternative-1. Taking
into account of the deéision of the Budapest
City General Assembly, which agreed with the
necessity of HHM2Z in addition to these results,
the Alternative-2 was selected as the M/P.
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4.4.2 Municipal Solid Waste Mass Balance of Each

Alternative

Explanation

(1)

(2)

Generation of waste

Puring the JICA Study Team's field survey it is found
that 69% of the generated MSW is a potential object
for incineration, and the remaining 31% of the
incombustible wastes to be difectly disposed of at
the final disposal sites. (Table 4-12).

Final dispoéal
The factor 0.85 is the compaction ratio of the
residues and ash and similar materials, and 0.5 is

that -of the MSW which consists mainl& of organic
combustibles.
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CHAPTER 5 MASTER PLAN



5.1 Geoals, Targets and Policy of the Master Plan
5.1.1 Goals_of the Master Plan

The goal - is to ensure a beautiful and clean living
environment by overcoming the present issues of the MSW

management in Budapest.

The goal of the M/P will be achieved practicing the
following matters.

- As a rule, to contain management of ai]_the MSW generated

in Budapest within the city

- To establish an adequate MSW management system in
consideration of environmental protection

- To reduce the MSW volume before collection (by means of

separate collection, etc.)
- To reduce the MSW volume after collection

- To minimize potential environmental impact. in the MSW

management system

- To strengthen: present organization'to enable it to set up
the most suitable MSW management system to cope with

various environmental changes in the future
5.1.2 Targets of the Master Plan

- To secure and construct the new final disposal sites as
follows:
By 2005, . the disposal sites of 16,500 x 108 -
_20,950 X 10°m® are to be secured. in accordance with a
.system_alternative to. be selected.



To introduce a new fee collection system to strengthen the
financial capacity for the MSW management activities of
the Budapest Capital City Government

To establish a suitable intermediate treatment system to
reduce about 70% of the combistible MSW volume generated
in 1999 and 90% in 2005

To ‘establish a Transfer Station (T/S5) by the end of 1998
and secure collection vehicles to cope with the 1increase
of the MSW in the future '

To. continue experimentation with separate collection in
order to establish a resource recovery and recycling

system by the year 2000

To establish the technical guidelines for the disposal of
incineration -residue and ash by 1894, and to review the
present disposal system based on the gunidelines to be
established

To adopt a sanitary landfill method for the new final
disposal sites by purchasing bulldozers after 1994

To sel up a specific section, to strengthen the present
organization of the Departiment of Communal Matters, with

ten experts Lo manage the following matters by 1995

1) Implementation and supervision of the M/P

2) Contrel of information and data concerning ' the  MSW
management

3) Research and development of the MSW management system
by separate collection, recycling, treatment by
composting and a new fee collection system;'etc.

4) Strengthening of cooperative relationships between the
residents and the Budapest Capital City Government in
the MSW management system

5) Supervision of FKFV




- To strengthen _the present organization of FKFV
particularly related to general management fTor the public

relations and the technical department by 1998
5.1.3 Planning Policy of the Master Plan

In order to formulate the M/P the following concepts

will be integrated intc the policy.

(1) To create the cleaner and environmentally better

Capital City of Budapest in association with:

- Identification =~ of issues ih the present MSW
management in Budapest,

- Formulation of alternatives to improve the present
situation, and

- Implementation of the selected systém alternative
(M/P}).

{2) To respecf the nature and environment of Budapest
with the adequate MSW management system technologies,

for which the following should be considered

- Environmental evaluation
- Establishment of guidelines and regulations

(3) To consider the positive pafticipation of the public
to create their better environment, for which the

following should be very essential

- In Budapest, the environment surrounding the MSW
disposal management is hecoming increasingly
difficult. - Under such circumstances, it is
necessary that the NIMBY {(Not 1In My Backyard)
Syndfome be eradicated in order to solve the issues
for the MSW management. Positive and responsible

-actions for public education and public relations




by the Budapest Capital City Government, FKFV, etc.

are necessary.

- People have to participate in the MSW management.
For example, people should be involved in
implementation of a system of resource recovery and
recycling as well as the separate collection of
hazardous wastes in the future.

5.2 Municipal Solid Waste Collection and Transportation

In order to deal with the increase of the MSW

generation by 25%, approximately one miliion m® in 2005, it
is necessary to increase the number of collection vehicles

in connection with the establishment of T/S.
- (1) Transfer Station (T/8)

The MSW to be generated in the southern part of the
city has to be handled by T/S where the collected MSW
by the existing collection vehicles in use with
capacity (i) over 12 m®, (ii) 12 m® and (iii) less
than 5 m® will be transshipped to detachable
specifically designed containers with a capacity of
24 m*, '

A compaction machine with a compaction fatio of 1:5
will be installed for transferring the pressed MSW to

the container (FFigure 5-1).
(2) Location of T/8

According to FKFV's report, the MSW to be generated
in the southern area is 1,350,000 m3/year (200,000 t/
year) in 2005, which will be hauled to the Akna final
disposal site if HHM2 is not constructed.

For selecting the location of T/S the following
factors were taken into account and evaluated.




- No traffic disturbance and good accessibility

- Location to be as equal distance as possible from
each southern district

- Kasy acquisition of land

- Less environmental effects

- Less cost for land purchasing

~ Enough space for construction of T/S

With the precise evaluation of the factors the Akna
final dispbsal site was selected by the Budapest
Capital City Government as the most suitable location
-with an additional advantage in terms of land reuse

after the completion of the MSW disposal.






(3)

(4)

Capacity of 1/S

‘As mentioned in sub-section (2), 200,000 t/year of

the MSW will be dealt with by T/5 in 1.4 ha area with

2860 working days for the MSW collection schedule in

2005; 770 t/day will be the capacity.

T/S will reduce the number of the MSW <transport

‘trips., between T/S and HHM1 and HHMZ by container

trailers trucks. Only 49 trips will :be enough for
this press-containers with 18-ton payload container-
trucks. Capacity of 18 tons will be legally allowed
in terms of traffic load. With an assumption of
seven trips per day for each container trailer truck,
seven trailer trucks in total will be enough to
transport ‘' the MSW to HHM1 and HHM2. However, in
consideration of operatioconal fluctuation And
unexpected happenings the final numbers of containers

and container trailer trucks should be declded.
Plan of T/S with seven operators
Ma jor equipment of T/S will be as follows.

- 2 lines of compactors

- 2 hoppers

- Container moving facility

- 15 containers

-~ 7 container.trailer trucks

- 1 truck scale

- Civiil engineering works and building for
administration

- Wastewater treatment system

- Miscellaneous



(5)

Implementation

Construction will be completed by 1998 after starting
in 1997 and operation will be commenced from the
beginning of 1999, jointly with the start .of HHM2

operation.
Number of collection vehicles

Two major strategies can be considered in deciding on
the number of collection vehicles needed in 2005.

One 1s to increase the number of vehicles to meet a
demand for the increasing MSW generation volume; the
other is to purchase new vehicles for replacing aged
ones to ensure transporting efficiency. In the
evaluation of the. two, increasing the number of
collection vehiclés with capacity over 12 m® and
purchase of new vehicles for replacing the aged ones
will obviously be important, economically and

functionally.

FKFV has already decided to purchase 15 <collection
vehicles with a capacity over 12 m® in 1993,

This was discussed in the Section 4.3; purchasing
plan of collection vehicles is presented in the Table
4-3.




5.3 Plan for the Municipal Solid Waste Intermcediate
Treatment

‘The municipal solid waste incineration plant in térms
of mass-burning of the MSW will contribute to remarkable
volume reduction and neutralization of the MSW and
utilization of waste heat to be generated in the 'p}ant,
resulting in improvement of the environment  with
installation of adequate eguipment.

An incineration system can be friendly to the environment
and'economiéal if properly designed and operated.

Flue gases will be a source of potential air pollutants from
incineration, so that prudently selected technologies and
measures f{or environmental protection must be - employed to
satisfy the environmental vregulatiocns and standards of

Hungary.

Objectives

- By means of incinerating the MSW to be generated in
Budapest, the 1life of the present and future final

disposal sites should be increased.

- Through the fully continuous operation of HIIMi and HHMZ,
electric power will be effectively generated and sold for
contribution to economical operation.

~ Minimal impact on the environment. In order to comply
with the Hungary's emission standards, the flue gases will
be «cleaned with a semi-dry type system consisting of a
quenching reactor by means of chemical reaction with
Ca(OH)=: and activated carbon, followed by bag filitering
for removing dust and other pollutants. In additlon, two
80m helght stacks with nozzle effect will assure adequate

gas dispersion.

[
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- An effluent water free type plant is planmned with the
following measures.

Recycling the treated wastewater to the ash discharging
.system - '

Adopting a semi-dry type system for flue gas cleaning
Adopting the air-cooled type steam condenser

In this Chapter the major related equipment and methods

presented as several alternatives are examined below.

(1) Comparison of type of furnaces

There are, in general, three types of waste
combustion furnaces in use now. They are the stoker
type (8T}, fluidized bhed type (FB) and rotary drum
type (RD). Comparative evaluation of these types of
combustion furnace is summarized in the Table 5-1.
From a technical viewpoint, the stoker is the best
with a wide applicable range for different kinds and
. characteristics of the MSW. In addition, the
capacity of the stoker type furhace allows 'variation

of the load from-a few tons per day to -over one

thousand tons per day. Therefore, in selection of
the type of combustion furnace, especially in case of
the capacity over 300 t/day, the stoker type Tfurnace
should be considered. FEach type furnace is shown in
the Flgure 5-2.

[ )]
I
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Figure 5-2 Type of Furnace
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Table

5-1

Comparative Evaluation of Combustion Furnaces

Comparison item

Type of combustion

furnace

ST FB RD

Remarks

0 ps A

FB needs preseparation

Feeding
systenm of waste by size
Furnace Furnace capacity (o] X X FB and RD do not have
capacity of over 200
t/24 h
Combustion A 0 x  FB's combustion speed
efficiency is the highest, ST's is
middle and RD is low
Operational ease §] X A ST is superior'in
and adaptability starting and shut down
to fluctuation of the furnace and easy
adaptability to
filuctuation; RD is next;
FB is superior in
starting up after a
short period shut down.
Fluctuation of o X +] Quick temperature
heat load in ~change in FB, followed
combustion by ST and RD.
chamber
Flexibility to 0 X’ X Refer to remarks of
change of waste furnace capacity.
quality
Ignition loss 0 0 X FB is the best with
minimum ignition loss
followed by ST and RD.
Genera- Dust 0 X a B is likely to
tion of produce much dust
pollu- :
tant HCL, S0. Almost same
Waste heat According to furnace

utilization

capacity

ST=Stoker type, FB=Fluidized bed type, RD=Rotary drum type




- continued -

Operation Operational 0 A & . 8T is easy to operate.
and. characteristics
mainte-
nance Administrative: 0 X X FB and RD need more
personnel due to the nuamber of
furnaces for same plant
capacity
Repairing cost 0 X X Same as above
Economy Construction ¥ X X ST is cheapest due to
cost the number of furnaces
for same plant capacity
Annual 0 X X ditto
operation cost -
Reliability 0 X X FB and RD are inferior
and degree in the range over a
of perfec- capacity of 300 t/24 h.
tion of
technology
0: Superior & :  Good x: Inferior



(2)

Comparison of flue gas treatment systems

-~ In-general combustion Tlue gases from furnace contain

noxious matter, dust, sulphur oxides, nitrogen oxldes
and - hydrogen chloride, as well as some heavy
materials.

These pollutants including dust shall be controlled
by means of adequate systems to meet the Hungarian
emlssion standards for incineration plants, which
were legislated in May, 1991.

Besides'the pollutants stated abbve. the most crucial
pollutants are dloxins and dibenzofurans that are

" much more severely regulated in Hungary than the EC's
~standards.
A COmprehensive evaluation of the cleaning systems in

consideration of dioxins and dibenzofurans should be

conducted,

There are, generally, three types of flue gas

cleaning systems which are in use now. They can be

"elassified into the following three types in terms of

pollutant removing process.

- Wet type scrubbing with alkali

- Semi-dry type absorption with alkali followéd by
bag filter

- Dry type absorption with alkali followed by bag
filter

Three types of system are presented in the Figure 5-3.

In the Table 5-2 all aspects of technology, economy
and operation are evaluated.

In this respect the dioxins and dibenzofurans are the
most dangerous pollutants to be eliminated by a
cleaning system after thermal treatment under high

temperature combustion in the primary and secondary

-14
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Figure 5-3

Type of Flue Gas Cleaning System

| bry Type

G Descripticn

Systee flow = TC 3 BA

Out line

Flve gas i5 cooled dowo to sbout180Y in
the TC by water spray injection and
Abkaline power. €a{08) . is injected in
the flue gas duct before BRE vo react with
haraful acid ceatents.

The reacted contents are resoved by BR
and thz remainiog not reacted Ca(OH}
deposited on the filters will be reused
in the 8B ensuring reacting efficiency
more higher.

! Semi-dry tvpe

Syster flov = QF + BB

Qut line

By using QR in which calcive slurry is
injected a removing efficiency of acid
hareful contents in the {lue gas is
bighly increased,

Further rore Dioxine is 2lso eificiently
reduced by geans of quick temperature -
decreasing in Q. .

Rencted contents are reeoved by BA.

Wet type i

Systen flow = EP + 13

After EP the flue gas is washed by
serubber vith a quick tesrperature reducingl
effect and reacted xith Alkaline cheeical
injected, .

After scrubber the gas is entered the
filters chanber cuntinuéusly.

Basically acid bharnful contenis are
dissoluted in Alkali-waler and recoved by
wastevater treataent.

Abkali-varer has to be circulated in the
scrubbing systen and certain asount of
Atkali-sater sbould be taken out to the
eastevater treatrent o control a
concentration of salt in the circulation
water in a range of 3: %

After ¥S the flue gas teeperature should
be reincreased up to 1801 to avoid white
pluee generation,

& Schepatic

flox
. : C e ¥ater injecti
Alkeline porder injection _______“hh'ne porder injection L‘klyilﬂ cheaical nff}: ;:;ﬁ:iéli):l)'
i
TC T ’ L
EP
b L
3
qr
-y
S B o !
i lig%ﬁﬁ At
\ Fsaler 7 7 N\ K i PR
NARNS \/’\/f\\/ A ny < :
@] _ i j /0 :
: P : warine [/ \ :
: s i S Cherpical v ;
he 1 "7 Calcivo slurry Serubber g
! ; : : !
Note TC: ’fem;;erature Control QR: Quenching Reaclor WS: Wet Scrubber BH: Bag-House

EP:

Electrostatic Preclptator



combustion chambers.
As a conclusion, the sémi-dry type system is
proposed,

Table 542 Comparative Evaluation of Flue Gas Cleaning
Systems

"pr e _
_ Dry type Semi~dry type Wet type
Items : : C

- Removing availa- _ _

bility to HC1,
S0x, Dust, Heavy o © : O
metals, Dioxin

Removing ' _
efficiency % 60-70 90-992 90-99.5
Chemicals to be  Ca(OH)z Ca(OH)=, activated NaOR
uased - Mg {OH) carbon, accelerator
Consump~ Water less less a lot of
tion
Elect. © O A
power
Area © O :
requirement AN
Effluent water nothing nothing a lot of
Construction 0.6-0.8 1 1.5-2.0
costs
Operational 1.04-1.08 1 - 1.3-1.5
costs

Note: @ : Best, O : Good, A : unrecommendable




(3)

Comparison of steam condensers

In a waste incineration plant, it is necessary to
install a heat exchanger (also called a steam
condenser) by which all the geherated steam will be
condensed after belng used in the plant and steam
turbine.

The condensateé are pumped back to the boilers.

There are 'génerally two types of steam condenser
which  have been widely in ‘use. They can be

classified 1into the water-cooled type and the air-

-¢cooled typé. (Figure 5-4)

The Table 5-3 shows a comparison of water-cooled and
alr-cooled condensers.

The air-cooled condenser, in which only natural air
is used for steam condensing, is now widely adopted
in the MSW incineration plants, particularly in
inland areas for saving water consumption, investment

and operation costs.

According to the comparison in the Table 5-3, the
air-cooled type is preferable in cases where water is
short; it also offers lower operational cost and less

environmental impact with noise protection measures.

Common use in Hungary is Héller—Forgo condenser where
the cooling medium for steam condensation is water
that is cooled by alr.



Figure 5-4 Type of Steam Condenser
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Table 5-3 Comparison of Water-Cooled Type and

Air-Cooled Type Condensers

Description

Water-cooled type

' Air-cooled type

Constiuction cost 1 1.3
Maintenance and 1 0.8
operational costs

Installation space 1 3

Environmental problems

. Scéttering of watcer
from the cooling unit
. White plume by water

. Noise
generation

evaporation o
. Water consumption is . No water
large consumption
at all
Adaptability Can be used Ditto
for the MSW  as condenser
incineration
Flexibility
for load [ 0
change

Antifreezing
measures

. For the cooling

tower, necessary
during winter.

. Not necessary
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Comparison of resldue discharge system

Residue removal equipment has to be installed wunder
the furnace and uséd Cor _residue discharging
after quenching, as fllustrated in the Figure 5-5.
There are two types of residue discharging equipment
in_ use now, The wet type residue discharging
cQuipment and the semi-wet type residue extractor. .
ln_'the wet type residue discharging eQuipment! a
scraper  conveyor is ihstalled in a chaﬂnel filled
with water. The semi-wet type residue extractor has
the following cﬁaracteristics. compared with the wet
type residue discharging equipment:

a) The system is completely sealed. Therefore, there

b)

is no gas or pressure leakage out of the furnace.

The residue contains less water than the wet Itybe.
almost dry residues will be produced, therefore no
poilution by wastewater is likely.

Water content will be between 15 and 20%.
Automatically, water cohsumption will_be less than
the wet type which may have over 35%.

Supplementary water 1is needed to compensate for
water evaporated into the furnace from the extractor
and water removed with residues. The consumption of
supplementary water can be minimized with the semi-
welt type; furthermore, boiler drained water and
effluent water from the demineralizer can be reused
for this purpose.
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% Figur

e 5-5 Type of Residue Dischargling Equipment

Tater level

;‘ ’ ‘jku z-_:...:’;,/

W

Under-return noler-driver type residues conveyor

' Tater Leve]
- lsr= -
=
i/

1 1

Upper-return ootor-driver type residues conveyor

Gutlet

Extracting rao

Seml-wet type residue extractor
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(5} Main process flow

As the result of technical examination of
:incineration process components, a main process flow
i1s structured as shown below.

HSY - : Quench )
Truck receiving : ‘ Reactor - . Stack
Scale facilities Furpace Boiler Bag Filter

Induced Fan

(@] @ H ® a.@"'—)cs)—a.@ &

| ~ )
Residue and ash *‘_@3 [ . ® —
to disposal site

Ash Extractor

~) Turbine Generator

| Condenser @

Condensate Tank

Spécificafion :
(D Truck scale : Automatic scaling type
@ MSY receiving : Pit and overhead crane éystem
facilities
@ Furnace : Stoker type, water-cooled tube wall,
Automatfically programmed combustion control
GD Boiler : Natural circulation type
® Flue gas : Semi-dry, bag filter type

treatment system
® Induced draft fan: Motor driven turbo fan
@ Stack : Two steel wade inner stacks with 80m height and one concrete
made outer stack, |
® Turbine generator: Steam turbine - cohdensing extraction turbine
Max. power capacity; Approx. 35, 000k¥ (at 212 ton/hour)
@ Condenser : Air-cooled type condenser

@ Ash extractor : Semi-wet type extractor fgia
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5.4 Plan for the Final Disposal Sites

In the discussion on the final disposal sites in
the Chapter 4, the present issues were ldentifled chieflly as

folliows.

- Lack of the operating final disposal sites
- Difficulty of obtaining the new final disposal sites

- Sanitary landfill method is not applied.

Since a plan for a final disposal site should inciude
obtaining a new site along with technical details, first of
all methods of site selection will be discussed and then

technical details will be examined in this Chapter.
5.4.1 Methods of Obtaining, Construction and Operation

According to the Table 4-12, the capacities of the new
disposal sites during the period of 1993 - 2005 require
20,950,000 m® for the Alternative-1 and 16,500,000 m* for
the Alternative-2. 1In both cases a capacity of 700,000 m=
will be obtained in the Akna site and 9,000,000 m® will be
obtained in the Bajna site. At present the 114 potential
sites ‘will be given first priorities to fulfill the

remainders.

Detailed methods of site selection can be found in the
Progress Report (II), in which three major steps in a site
selecting procedure are presented. They are “"Selection of
Potential Sites”, "Selection of Candidate Sites” and "Final

Site Selection”.
In view of the issues identified in the Chapter 4, 14
potential sites have already been selected; however, the

following steps are still under execution.

- Land acguisition

- Consensus by neighboring residents
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- Compatibility with regional plan
- Economic fcasibiliﬁy study
- Environmental acceptablility

Land acquisition, obtaining consensus from neighbors
and environmental acceptability have proven difficult so
far. Hungary presently has serious social lssues connected
with privatiéation. so land dchisition is 'partly a
complicated legal matter. - On the-othér hand, cobtaining the
consensus of neighbors and reducing environmental damage
will be solved technically by means of sanitary landfilling.

(1) Improvement of landfilling structure

Generally, in a sanitary disposal site the following
~facilities should be provided. '

a) An embankment to prevent the MSW from flowing'out

b) A liner to prevent leachate from permeating through
the bhottom of the site

¢) An open channel system to prevent rainwater from
flowing into the site and a leachate collection pipe

system to drain out of the site

A leachate collection pipe system leading to the

leachate pond
1) Equipment
a) Truck scale
b} Heavy machine to shove and compact the MSW

The specific compactor is better than other kinds
of heavy machines to compact the MSW.
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¢) A sprinking truck to prevent dust due to wind
blowing

2) Other facilities and necessary materials

a) Administrative house to check the quality and
quantity of the MSW and to handle the truck scale

b) Washing pond to wash the tires of collection

vehicles

¢) Electric power line, supply water line and sewer

system

d) Fence to keep people out
¢) Covering solil

3) A monitoring system to check environmental condition

during and after iandfili operation
a) Observation wells for ground water contamination

An Improved sanitary landfill structure is shown Iin
the Figure 5-8.
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erobic Sanitary Landfill

Plan of Improved Ana

Figure 5-6
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(2)

1)

3}

4)

5)

8)

Landfill: operation

A landfill operation involves not only shoving and
compacting the MSW, but aiso reclaiming it safely and
hygienically. Moreover, the landfill ~operation
should be economical. ‘To achieve these goals, the

- following daily work should be done.

In order to operate safety, the site supervisor
should indicate the place where the collection
vehicles should unload the MSW.

Before the vehicle is unloaded, the MSW should be
~checked whether it 1is appropriate or not for

disposing.

The unloaded MSW should be shoved and crushed by a
heavy machine; at the same time, compacting work
should be well done.

Covering with soil should be done after the daily
landfill operation; additionally, when wind blows,
water should be sprinkled by the trucks to prevent
the MSW from blowing.

Before the covering operation, disinfectant should
be sprayed. Especially, during summer this work is

indispensable.

When the same disinfectant has been used for a long
time, it can 1lose 1its effectiveness. It is

recommended that the disinfectant should be changed.

After daily landfill work, covering soil work should
be done. This work also should be done well so that

the MSW is well compacted. Sandy soil is
recommended for daily covering work. Soil which
contains organic matter should not be used. There



are two kinds of covering, the cell method and the
sandwich method expiained in the Section 4.3.5.
Generally, as thié-method will wrap the - MSW with
soll, the cell method is adopted 1in  Japan. The
séndwich method. is adopted usually for small sites.
This method does not wrap the MSW; then, as the
slope of the Shoﬁed MSW is open to .air, it may cause
environmental problems.

5.4.2 Plan for Machines for the New Final Disposal Sites

In proportion to the increase of the MSW in the future,
the quantity of the MSW to‘be'hauléd to the final disposal
sites 'will =alsb increase. 1In order to . .deal with this
increase, additional bulldozers will be necessary.

Calculation conditions
The following calculating conditions are considered.
{1) Speccific weight of the MSW at the final disposal site
When the MSW is hauled to the sites, its specific
weight will change. When the MSW is unloaded at the
site, its specific weight 1s assumed to be

approximately 0.25 t/m=.

Therefore, the following correlation can be written.

where:
V ! Necessary volume of the MSW to be shoved by
bulldozer :
Vw: Generated MSW volume of which specific weight
is 0.15 (in 2005).
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(2)

(3)

In other words, the volume of the hauled MSW will be
six tenths the volume of the original MSW.

Necessary quantity to be shoved by bulldozers at

the final disposal sites

By the equation (1), the necessary volume to be
shoved pef year is shown on the top line in the Table
5-4 for the case of the system Alternative-1. The
volume to be shoved per day is shown on the second

line.
Capacity of bulldezers for the future

Number_ of operating bulldozers and their specificaf
tions are presenteﬁ in the Table 3-9. Theéoretically,
a  shoving capacity per bulldozer is calculated from
the following equation,

Yb = (80/Cm) x q x E

whereé:

Vb: Shoving capacity per bulidozer
(cubic meters per hour) '

q :'Excavating capacity of one cycle operation per
bulldozer

Cm: Time for one cycle excavation
Cm_is calculated from the following equation.
Cm = 0.027 + 0.79
distance of one cycle=40m is assumed 1Iin
this case.

E : Coefficient of operational efficiency=0.9 is
assumed in this case. B

_Results of calculation
Capacity of 240 H.P. bulldozer
Capacity of 130 H.P. bulldozer
Capacity of 110 H.P., bulldozer

133.71 m=/h
49.96 m3/h
36.97 m®/h
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Operating

8 hours x 0.8 = 6.4 hours/day.

Therefore,
as follows.

Akna

Capacity of 2 bulldozers with a capacity of 240 H.P.

= 2 x 133.71m® x 8 x 0.

Capacity of i bﬂlldozer with

=1 x 49.96m® x 8 x O

_ Capacity of 1 bulldozer with

ﬁg = 1 x 36.9Tm®
Total

X 8 x 0.

Micsurin
Capacity of 1 bulldozer with
= 1 x 133.71m® X 8 x 0.
Capacity of 1 bulldozer with
49.96m*® x 8 x 0.
Capacity of 1 bulldozer with
36.97Tm= x 8 x 0.

= 1 X

= 1 X
Total

Peteri Major

Capacity of 1 bulldozer with
49.96m® x 8 x 0.
Capacity of 1 bulldozer with
36.97Tm® x 8 x 0.

= 1 X

= 1 x
- Total

Dunakeszi

Capacity of 1 bulldozer with

8
a
8
a
8

time is assumed to be:

(=T <R « <R+ B I =

w B o® P

=1 x 133.71m® x 8 x 0.8
Capacity of 1 bulldozer with a

= 1 x 49.96m% x 8 x 0.

Total

the capacity of bulldozer at each site

= 1,711.48m3/day
capacity of 150 H.
319.74m=/day
capacity of 110 H.
= 236.61m3/day
2,267.83m*/day

capacity of 240 H.
= 855.74m®/day
capacity of 150 H
= 319.74m3/day
capacity of 110 H
= 236.61m=/day

1,412.09m=/day

capacity of 150 H.
= 319.74m3/day
capacity of 110 1.
= 236.61m7/day

556.35m%/day

capacity of 240 H.
= 855.74m3/day
capaciﬁy of 150 H.
= 319.74m3/day
1,175.48m%/day

is

P.

P

P

P.



(4}

Present total capacity at the Tour sites is 5,411.75
m=/day '

It ‘is presumed that this capacity will remain up to
2005. '

Comparison between the necessary capacity and present
capacity 1s given in the Figure 5-7 and the Table G&5-

-4, From this result, for the system Alternative-1,

four bulldozers should be purchased from 1994 to 1997
and three bulldozers should be purchased in 1999 and
2000. For the Alternative-2, four bulldozers should
be purchased from 1984 to 1997. The purchasing plan
1s shown in the Table 5?5. ' |




Figure 5-7 Comparison between Present Capacity and

h=T 2 o]

-y

O ORI o QO
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Necessary Capacity of Bulldozers

x1000a*/day - ‘ Alternative-1
19

9._.

1998 1992 | 1994 1996 1998 2000 & 002 | 2004
1991 1993 1995 1997 1999 2091 2003 ogS
Year

-~ Necessary cap. - Present cap.

Estisated Capacity

-

after Purchasing

x100022/day - Alternative-2
9

i | 1] T

1990 © 1992, 1994 = 199 = 1998 = o90@ = 2002 = 2004

1991 1993 1995 1997 1999 2021 2003 2005
Year

- Necessary cap. Present cap.

Estimated Capacity

aflter Purchasing
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Table 5-5 Purchasing Plan of Bulldozers

Alternative-1

1994 1995 1996 1997 1998
Spec. of 210HP  ~ 110HP 210HP 320HP L
bulldozer 1 unit 1 unit 1 unit 1 unit

1999 2000 2001 2002 2003
Spec. of 320HP. 110HP . . ,__
bulldozer 2 units 1 unit

2004 2005
Spec. of e -
bulldozer

Alternative-2

1994 1995 19986 1997 1998
Spec. of 210HP 110HP 210HP 320HP __
hulldozer 1 unit 1 unit 1 unit 1 unit

1999 2000 2001 2002 2003
Spec. of . . o . s
bulldozer .

2004 2005

Spec. of
bulldozer




5.5 Plan for Organization, Administration and Management

~In order to achieve the goals and targets stated in
the Chapter 5, strengthening the’ present municipality's
organization for dealing with the MSW management is very

important and urgent.

Tn addition, although a system of resource recovery and
recveling as well as composting were not included in the M/P

this time, those will be another main subject in the future.

In view of those facts and expectations it is necessary
to establish a new special sector consisting of ten experts
which will belong to the Department of Public Utility Works

independently from the other three departments.

This sector has to take responsibility for the

following matters.
- To implement the M/P effectively and successfully
- To control all information and data concerned

- To plan and elaborate schemes for future management

systems and developing technical systems

- To organize companies and local district authorities to
concentrate their tasks and targets 1in the right
direction

- To study a methods to increase revenue levels

- To study an integrated MSW management system of a large

region including other surrounding cities

It is recommended that this department be set up before
the end of 1993.

1]
H

35



5.6  Plan for RFducation and Training

The objéctive of public education is - to strengthen
citizens' cooperation in the following aspects.

- Redﬁctioh of the MSW generation

- Proper storage and discharge

- Separate collection for experiment to be continued

- ‘Necessity of land for final disposal and construction' of
intermediate treatment facilities

- MSW transportation

- Necessary costs for the MSW management

The Budapeét Capital City Governmeht. local district
governments and FKFV should be responsibie for . public
education.

For resource recovery and recycling, . FKFV should
positively collaborate with MEH and private recycling
companies for public education.

(1) Publiec (children) education by the Budapest Capital
City Government

Public ecducation on the MSW management in the city
can be given by the Budapest Capital City Governmeﬁt
by means of school education and mass-media. In
addition to cleanliness and public health connected
to the MSW management, it is recommended that some
programmed cducation on the MSW management should be
given at primary and secondary school levels;
Educational contents would be expected to incliude the
following: -

- Waste and public health

- Necessity for proper the MSW discharge and storage
- Structure of the MSW management and environment

- Kinds of wastes
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(2)

(3)

- Importance of resource recovery and recyeling

.- Public responsibilities, duties and cooperation

In publiic education, each district government should
cooperate with the Budapest Caplital City Government.

Public (adult) education by the Budapest Capital City
Government

Principally the following items should be taught by
the Budapest Capital City;Governmént in cooperation
with 1local district governments and FKFV. Without
these effective activities the ultimate target of the

. MS5W  management 1in the c¢ity will not be achieved.

Mass-media and/or pamphlets would be useful in these

activities.

- Necessity for the proper MSW discharge and storage

-~ Structure of the MSYW management

- Importance of resource recovery and recycling

- MS¥ generators responsibilities and duties

- Necessary costs for the MSW management, environment
in other words

- How to treat organic matter by means of compost

- Use of vinyl bags for separate discharge

- Necessity of -tand for - final disposal and
construction of related facilities

- Participation in visits to related facilities, such
as HHMI1

-~ Open door actions

Public (aduit) education and instruction by FKFV

Through mass-media and/or the distribution of
booklets and pamphlets FKFV should educate the
public. |

The following subjects should be covered.



(35)

~ Separate dilscharge and storage

- Collection schedulc'fori'separate discharge and

storage
~ Composting
~ How to minimize the MSW generation

- Cooperation for separate collection
Personnel whe should receive training

Since the present technical and administrative 1level
of personnel running the MSW management system in the
city 1is already sufficient, only personnel who will
be involved in the future administration or operation
of intermediate facilities will require training
which composes of classroom lecture and On the Job
Training (0JT).

Types of knowledge and experience required
The knowledge and experience required are as follows:

- Relationshlp between the MSW management and inter-
mediate facilities

- System and process of each Intermediate Tacility

- Theorctical structure of sophisticated system to
eliminate environmental impacts

- Details of control system

- Mechanism between kinds of ‘waste and chemical
components in gases and wastewater

- Relationship between metal and corrosion,. chemicals
and harmful gases, chemicals and harmful elements
in wastewater

- Sanitary engineering




5.7 Implementation Schedule of the Master Plan

In order to make the implementation schedule of the
M/P, it .is necessary to plan the schedule for each component
of the selected M/P respectively, and then its individual

schedule should be integrated into a comprehensive schedule.

According to the system Alternative-2 as the selected
M/pP, Tirst of all T/S has to be planned so that 1{its
construétion will commence from early 1997 and be completed
by the end of 1998, including commissioning to meet the

commencing schedule of HHMZ, from 13889.

Along with T/$ construction, the containers and
container trucks should also be purchased by the end of
1998.

Next, the number of collection vehicles planned in the
Table 4-3 should bhe purchased.

Since the planning of collection vehicle purchases
depends upon the locations of the new final disposal sites
to be obtained in the future, it is necessary to reconfirm

the planned numbers of vehicles before actual purchasing.

Next, the construction of HHMZ should be started in

accordance with the schedule presented in the Figure 8-1.

In order to integrate the individual schedﬁle, the
schedule to obtain the new final disposal sites, and sites’
capacities will be very important factors to 1link the
individual schedules with each other. At the present time,
in addition to the operating final disposal sites two new
sites in Akna and Bajna areas will be in operation in 19893
and 1994 respectively. Before closing the Akna and DBajna
disposal sites in 1998, other 14 new sites selected as
potential sites should bé obtained In accordance with the
MSW mass balance for the Alternative-2 presented 1in. the
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Table 4-12.
According to the Table 4-12, at least 4.8 million m®
and 2.0 million m® of the new final disposal sites should be

obtained by 2000 and 2003, respectively.

The implementation schedule is shown in the Figure 5-8.
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5.8 Cost and Financial Plan
5.8.1 Cost Estimation

The costs of investment and operation in implementing
the Alternative-2 are estimated as shown in the Tables 4-~7
and 4-8. For the convenience of this Chapter the project
investment cost for the Alternative-2 can be summarized as

follows.

Table 5-6  Investment Cost for the Alternative-2 (M/P)
(Fixed price basis in 1993)

Unit: Thousand US $

- Local Foreign Total
Transfer Station 4,311 = 4,311
Incineration Plant 152,696 105,067 257,763
Final Disposal Sites 24,233 ~ 24,233
Collection Vehicles 4,538 - ' 4,536
Investment Cost 185,778 105,067 290,843
Note: The above investment cost includes Import Duty and

VAT, but excludes Interest During Construction (1DC).
5.8.2 Preliminary Financial Plan
(1) Affordability to the municipality

Even though it may be possible to realize the 'Master
Plan alternatives, the financlal afferdability to the
Budapest Capital City Government is ancther point
that Should he considered. The total investment
amount of the Alternative-2 is about 40% of the
municipality's budget for 1993 and greater than the
municipality's MSW management budgét by‘a'factor of
13.

In the municipality’'s budget, funds for the facillity

construction such as an -Incineration plant are
apptropriated as an item for "development and

~42
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construction -expenditure".  The budgeted amocunt for
these items in 1993 is 135 million US$ in total and
it «covers all kinds of facility construction in the
city.

Thus, under the present financial condition of the
municipality, it seems to be difficult for it to
finance all of the investment independently for this

project.

Regarding the operation cost for the present MSW
management, equilibrium between income and outge has
been almost maintained. Income comes mainly from
consignment fees from .the municipality,  waste
container leasing fees and general service fees which
are charged for the MSW collected and transported by

private .companies.

0f these, the consignment fees are the largest; they
are calculated on the basis of the MSW management
cost by FKFV. The management c¢ost consisls of
operation cost and administration cost, but capital
investment cost 1s excluded. That is, revenues cover

only flow but not the stock portion of costs.

As long as the present tariff system continues there
will never be capital funds generated from ordinary
management work for new investment. Other means of
raising capital must be considered. Therec are three
possible ways to raise capital funds for a new
Pproject: one is support by the central government,
the second 1s use of a concessional loan, and the
third 1is to introduce a new tariff system on the
basis of the "Polluter Pays Principle” or  "Burden

Share Principle",



(2}

1)

2)

3)

Financial support by the central government

As fof financlal support by the central ‘government,
the following three schemes are assumed  to be
avallable for this project: namely "Targeted
Support” (CELTAMOGATAS), "Special Support” . (CIMZETT
TAMOGATAS) disbursed from the ~governmernt's ‘special
account, :and the Central Enﬁironmental Protection
‘fund (CEPF) handled by the Ministry of FEnvironment
and Regional Policy.

"Targeted Support"

Thé -goverument assists the municipalities to
implement 'specific projects ' or dévelop' specific
areas. - The municipalities .have to submit
applications which describe the ‘outline ‘of the
project to the Ministry of the Interior before April
15 every year. The final decision is made by the

government.
'"Special Support”

The scheme concept and procedure .is the same as the

Fargeted Support" bul the project scale is smaller
than the above,

Central Environmental Protection Fund (CEPF)

CEPI" originally aimed at serving as an important
financial tool for accomplishing state tasks in the
area of environmental protection and nature
conservation. Applicants must submit project
proposals which are evaluated and ranked by an
Inter-ministerial committee. The final decision is
made by the Minister for Environment and Regional
Policy.




(3)

Out of three types of government support, the first
two schemes are preferable for the project and quite
within the bounds of possibility, while the total
annual amount of CEPF support is rather small (about
14 million USS$ in 1991). In any case, these forms of
government financial support should be considered as

the Tirst priority in raising funds for the project.

Use of concessional loans

As secondary financial sources, a loan from a bank or
the flotation of municipal bonds could be considered.
In general, the conditions of available lcocans in the
local market are- quite severe for the project;
the interest rate is assumed to be more than 20% per
year. . 1t is more recommendable to borrow from a
fofeign financial institution such as the

Internaticnal Bank for Reconstruction and Development

(IBRD), European Bank for Reconstruction and
Development {EBRD) or a foreign governmental

financial institution that can offer c¢oncessional

conditions.

There is also a possiblility to float a municipal
bond;  the government will be the' main subscriber,
however  the Budapest citizens also coultd be
subscribers. The present interest.on the national
bonds is around 20%, so that from the interest
viewpoint the flotation of municipal bonds are not
recommerided,  however, from the viewpoint of raising
funds widely from the local market it 1is the

preferable means.

In any c¢ase, a loan from 'a foreign financial
institution or governmental institution, and the
flotation of a municipal bond, require government
approval. Also as a general rule in Hungary, a
project for which the investment cost is . more than



(4)"

- 0.002% of the state budget (equivalent to approx. 2.5
billion Ft) requires official approwval by parliament.

Introduction of new tariff

The third financial source is collecting: the cost
directly from the Budapest citizens.. ‘As mentioned
above, the present tariff system can only cover the
flow cost portion, and also, FKEFV now does not charge
any service fee except to some rich households. 1In a
sense  the consignment fee 1is regarded -as  the
equivalent of the Budapest citizens-indirectlyfpaying
a fee to FKFV.. But not onlty from the view point of
raising funds but also Management. to ensure that the
investment cost .for the MSW is falrly shared by the
generators of waste, and to keep pebple aware: of the

importance of the MSW management, it is  recommended

" to introduce a new "Fee Collection System" - for the

project.

It is necessary to revise "City Council Degrees on
public hygiene and activities relating to:. the MSW
management" 1In order to introduce the new tariff
system and this requires approval by .the
Municipallty's General Assembly. It means that time
is needed for political debate so that this . can bhe

considered as a financial source in the future.

Besides the above flnancial sources, the utilization
of leasing system of fac¢ilitlies and equipment is one
possible idea; however, the leasing system 'i1s not so
popular 1in Hungary so far. Therefore it should be
considered as one possibility, but within the scope

of partial Investment.
As a result, it is concluded that the raising of

funds for the project should rely mainly on
government financial support, with use of
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concessional loans and a new tariff system to Dbe

examined as finance sources over the 1ong run.

A detdiled Tinancial plan for the construction of

HHMZ is studied in the Chapter 10.

-4
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5.9 Envifonméntal Evaluation of the Master Plan
5.9.1 ‘Municipal Solid Waste Collection and Transportation
(1) T/S

An  EIA study has been done by Hungary for the
constiruction of T/S at the Akna site. The conclusion
of this study is that the effect on the air pollution
and on the noise load due to both the operation of
T/S and truck trafflc can be considered negliigibile.
The only point is to conétruct T/S as far as possible

from the nelghbouring residential area to avoid noise
complaints. The effect of the MSW'compacting ratio
(1:5) will decrease the traffic of transportation
vehicles from this area to HHMZ2.

(2) Access roads

Now and in the future, noise emission from vehicle
traffic can be considered the main problem for
neighbours along the access roads to HHMZ .
The construction of T/S has a favorable effect on

this topic, along with the construction of a new road

that is investigated in the city's development plan,
presently under study. The traffic conditions on
existing and possible access roads to HNIM2 site have
to be conéidered in the Environmental  Impact
Assessment (EIA), in evaluating the noise load due to
the transportation vehicles and in the possible
countermeasures in accordance with the noise control

standards.

5.9.2 Plan for the Municipal Solid Waste Intermediate
Treatment

The main environmental problems caused by HHM1 are
described in the Chapter 3. The potential impacts from HHM2
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are similar, but the present state of the art of
incineration technolegy can assure compliance with the
environmental regulations, even with the strict 1limitations
in force 1in Hungary. In this- Section, the different
components of HHMZ are described in order to identify the

preferable-solutions from the environmental viewpoints,
(1) Stack

The height of the stacks is the parameter which
determines the concentration of pollutants around the

plant in given conditions for the fellowing data.

- Concentration of these pollutants in the exhaust
flue gas

- Speed and temperature of the exhaust flue gas

- Meteorolegical situation in the area

The - s0 called dispersion study is done in order to
determine the 'height of' the stack by means of
calculation of the immission levels corresponding to
the stack height and emission levels from HHMZ. It
necessary, | in case of exceeding of immission: limit
values, these calculations are done several times, by
increasing the 'initial height of the stack. In such
a way the minimum height of the stack can be found.
The result of a preliminary calculation, according to
the - standards in force in France and Switzerland,
taking into consideration the Hungarian limit values,
is a minimum height of about 44 to 66 m.

The dispersion study started with a height of 80 m.

A more detailed explanation of this topic is given in
the Chapter 11.



(2)

(3)

Flue gas treatment system-

The. objective 'of the Flue Gas Treatment System (FGTS)
is to meet the 1limit emission - values for ‘the
poliutants in the exhaustjflue gas...PreSently,.'HHMl
is equipped with an electrostatic precipitator (EP).
This System is ndt adequate to comply with
requirements and, accdrdihg to the repgulation, a new
FGTS should be implémented.

Basically, the three following processes could be
considered:

Dry system,

t

Semi-dry system,

Wet system.

A technical comparison of these systems is given in
the Seection 5-3. From the environmental viewpoint,
the semi-dry system 1ls preferable because it is not
producing any wastewater. However, a large quantity
of ésh is collected in the bag filter. The same FGTS
should be implemented in both HHML and HHMZ for

technical and economical reasons.

Ash and residue handling and treatment

The incineration process produces residues which are:

- Residue from incineration, which contains a small

quantity of heavy metals,

- Ash from the boiler and the FGTS; the latter
contains heavy metals and a few dioxins.

The residue can be removed by a wet or semi-wet
discharging system as described in the Section 5-3.
The water from the handling facility has to be
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treated; consequently the -semi-wet system is
preferable for 1ts almost nothing of wastewater

produced,

According to the Western European standards,
residue and ash have to be treated separately, as
their toxicity degrees are different. The residue
can be used as a construction material for roads or
airport - runways, or disposed of in a normal final
disposal . site, separately from the organic waste.
The ash cannot be discharged in a normal f{inal
disposal site without treatment. - Different
processes for ash treatment are described 1in the
Chapter 7. An additional possibility is to wash
the ash, which allows storage of the ash In a
normal final <disposal site. Only - the  sludge
produced - by the washing process, in much smaller
quantity, has to be disposed of in a controlled
final disposal site and wastewater should be

chemically treated.

The operation of HHM1, disposing of residue and ash
together with organic waste in the final disposal
site will have to be changed, according to a new
regulation to be legistlated in Hungary. HHMZ will
dispose of the residue in the existing or future
Tfinal disposal 'site and the ash in a controlled

final disposal site if necessary.
Wastewater treatment

Presently, wastewater treatment is one of the weak
points of HHM1. The quantity of salt in the effluent
water 1is much higher than thé limit -value, but the
local - authorities have given special permission to
HHM1. An atomizatlon unit should be installed to
solve this. problem, by evaporation of -the water. The
salt separated hy this atomization process c¢an be



(5)

5.9.

(1)

3

discharged in a  normal final diéposal site or
recycled for industrial purposes. This atomization
unit could be designed in order to treat the total

amount of wastewater from HHM1.

Noise protection

In this evaluation, noise protection for the

neighbourhood of the plant is studied. The noise
exposure to the workers 1s regulated _by work
regulations. Obviously, outside noise depends

partially on the inside noise of the! plant. The

noise " evaluation will consider the different noise

sourcés- in order to comply with the ' requirements,
which. specify emission limits of noise levels at the
boundary - of the plant. As the location of - HHMZ is
the .. same as the existing one, the total noise level
will be calculated. If necessary, - some - counter-
measures will be deslgned (sound insulation wall,

sound proof construction, ete.).
Plan Tor the Final Disposal Sites
Existing fTinal disposal sites

The disposing of the MSW in  the existing final
disposal sites 1s far from environmentally friendly,
mainly because of disposing of residﬁe and ash mixed
together with the MSW. This situation. with an
insufficient protective layer at the bottom of the
sites and without any leachate collection system,
might contaminate the ground water. Also, the ground
water monitoring system is not developed enough to
assure water protection.’ The.use of soil as covering
material for the MSW, and the separate disposal of
reésidue, should at least be Implemented as :a new
operational mode after new regulations ére - issued.

The ash, if not treated, should be transported to the




E
g% existing contreolled final disposal site at Aszod.
(2) TFuture final disposal sites

The difficulty of obtaining the new final disposal
sites 1s known mainly because of the opposition of
the 1local Authorities. A study of the possible
impacts of a final disposal site can demonstrate
that, with adequate design of theidlsposal site, no
effects will be feared in the neighbourhood and these
new sites will be safe for the environment.
Regarding ash disposal, a specially controlled final

disposal site has to be considered if the capacity of

the Aszod site is insufficient. According to the
regulation. the Tfuture final disposal site will be
subjected to the EIA and a meonitoring system will be

" implemented.
5.9.4 Evaluation

In the light of the description of the environmental
aspects of the components of -the M/P, the future improvement
of the situation is demonstrated in the Table 5-7. 1t is
important not to forget the significant effect on the MSW

volume reduction given by the M/P.




" Table -7 - Trends ofﬁEnVironmehtaL'Conditions

o Evaluation
Component Environmental element '
Actual Future
Collection and transportation
/s Air - A
Noise- - FAN
Intermediaﬁe treatment
Compostihg Odor A Fa
_ Nolse FaY AN
HHM1 Air © A
-Odér TAY _é
- Ground, surf. water - O O
Noise O O
Natural background ©. A
HHMZ2 Alr - A
odor - pal
Grbhnd,'surf. water - Fa\
Nolise - O
Natural background - : A
Land Ground water © A
filling
Nolse H FAY
Natural background © FA

AN No impact with countermeasures,
©®: Remarkable impact

O:

Slight impact,

)%
& F




5.10 Conclusion of the Master Plan

The results of examination of technical, institutional,
economic and environmental aspects were concluded as
follows.

5.10.1 Composition of the Master Plan

The M/P consists of;

Construction of 1/8,
%E - Operation of HHM1,
- Construction of HHMZ,

- Plan of the final disposal

sites, and

- Purchase of ccollection

vehicles.
5.10.2 Technical Aspects

- T/8 with two compaction lines will be constructed at
the district-X Akna site.

- The number of collection vehicles te be purchased can be
minimized 1in cooperation with the functional effects of
T/S. '

- HUM1 will be continuously operated with the modification
off boilers -to maintain an incineration capacity of
2,100,000 m3®/year.

- HHMZ will be located in district-XV at the same site with
HHM1 and will satisfy the national environmental standards
and regulations of the Republic of Hungary.




For the new final disposal sites, a sanitary landfill
method. will be adopted:

- Capacitles of the new final disposal sites are énticipated
to be 16,500,000 m®=, {(Refer to the Table 4-12 1in the
Section 4.4.2.})

5.10.3 Organizational and Institutional Aspeéts

T/8 will be operated by a new organization established in
FKFV with seven FKFV employces.

HHM1  and HHMZ2 will be  managed under a common
administrative organization; HHMZ2 requires fewer employees
(89) than HHM1 (182).

For the new final disposal gites' " operation,
administrative control of the Budapest Capital City
Government will be strengthened to establish a sanitary
landfill method. |

The establishment of a special section comprised -~ of ten
experts by the year 1995 will be needed to strengthen the
present Department of Communal Matters Orgénization.
particularly in order to strengthen the following matters
of management:

1) JImplementation and supervision of the M/P

2) Management of information and data concerning the MSW
management ' '

3) Research and development of a MSW management system by
separate collection, recycling, treatment- . by
composting and a new fee collectioh system,. etc.

4} Strengthening of cooperative relationships between the
residents and the Budapest Cépital City Government - in
the MSW management system

5} Supervision of FKFV




- Continuation of experiments on resource  recovery and

recycling systems and on a compost pilot plant should be

carried out by the Budapest Capital City Government.

5.10.4

both

Financial and Fconomic Aspects

On the basis of cost and revenue comparison for the

system alternatives, the Tfollowing advantages and

disadvantages are noted.

(1)

(2)

(3)

(4)

(5)

There is a considerable difference in the .investment

costs of the two alternatives. In the case of the

Alternative-1, only the investment costs for the new
final disposal sites and purchase of new vehicles are
needed, while 1in the Alternative-2 the costs of
several new 1items are incurred. KEspecially, the
investment cost for the HHMZ2 construction makes a big

difference between both estimates.

The cost difference between: both estimates for

operation and maintenance. 1is narrower than the

. investment cost; however, there is still a 1.2-fold

difference. The Alternative-2 costs more than the
Alternatlve—l;

In terms of revenue, however, the Alternative-2 is
slightly higher (i.25-fold) than the "Alternative-1.
The main factor for a small revenue difference is the
service fee for final disposal which.is higher ‘than
the 1incineration fee under the present service Tfee

System.

Revenues from energy sales contribute a little to the
profitability of the project.

In comparison between the operation/maintenance cost
and revenue over the projected perlod, the revenue
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excecds the operation/maintenance cost by a great
‘margin in both cases. This means that the operation/
maintenance cost 1is covered within the present

revenue structure.

(6) The Alternative-2 will have a cash shortage after
1999 (when the operation of HHM2 is started) due to
ran 1inbalance hetween the expenditures (investment

cost plus coperatiocn cost) and revenues.

In this case, taking Iinto account of the économic.
social  factors for ‘the project and -~ the :following
socioeconomic  benefits as well as political backgrouhds in
connection with the decision of the'Budapest City- General
Assembly, which agreed with.the-necessity of HEMZ, and the
difficulty of securing the final disposal sites, the
Alternative-2 was selected as the M/P.

Sociceconomic benefits

i) Creation of clean environment and contribution to
public health
ii). Prolongation of the final disposal sites’ lives by
reducing the MSW volume generated _
iii1) Benefit from electric power generation by utilizing
the waste energy from the MSW incineration causing
fuel import reduction
iv) Contribution to tourism industry

5.10.5 Environmental Aspects

- T/S will be free from environmental problems since noise
protection and odor protection as well as  a wastewater

treatment will be provided.

- The national emission and immission limit vélues can be
satisfied for HHM1l if a new flue gas treatment system 1s
installed properly. However, this issue is not included




in the Scope of Work {(§/W) of:this Study.

HHM2 will satisfy the national emission and Jimmission
limit wvalues from the initial stage of  operation, if
necessary countermeasures defined by the Environmental
Evaluation (EE) are applied. However the night timé noise
level at two points on the site boundaries will not
satisfy the noise 1limit value due to the facility

location being close to the boundaries.

For the new final disposal sites the environmental
problems such as ground water contamination and odor will
“be minimized by adoption of a sanitary landfill method.

Environmental impacts of traffic will be minimized in

cooperation with the functional effects of T/S.



5.11 Selection of-the First Priority Project

One of the main objectives of the-Study'is to formulate
the First Priority Project that will be the measure to
improve the present insufficient situation of the MSW
management system  In the Budapest city in a short-term
condition.

At the same time this project must be the foundation in
cooperation with the M/P as a long-term project.

Through the selection process of the system
alternatives and planning the M/P, the most essential
necessities to satisfy the goals, targets and policy of the
M/P were summarized as follows.

- Lack of - the MSW final disposal sites and difficulty of
obtaining the new final disposal sites

- Insufficient capacity of the MSW disposal

- Insufficient fCunds

In order to fulfill the essential necessities, the
system Alternative-2 was selected as the' M/P in the
Chapter 4, and the construction of HHMZ2 can be selected as
the First Priority Project that will be able to comply with
the necessities most effectively in the shoftest time.

At the same time, technical evaluation on the soft and
hard basis of technologies for putting the plan of HHMZ2 1in
practice was performed in the Chapter 5.

In October 29, 1992, the General Assembly of Budapest
Capital Clty Government decided on the construction of HHM2
as the First Priority Project on the basis of a preliminary'
study prepared by the city government.




In the fTollowing Chapters, the construction of HHM2

will be studied chiefly concerning the following aspects.

~ Technical aspects

- Economic and financial aspects

- Organizational and institutional aspects
- Environmental aspects

- Operational aspects



PART I
FEASIBILITY STUDY




-~ 'CHAPTER 6 DIRECTION AND CONDITIONS OF THE FIRST
PRIORITY PROJECT IN THE FEASIBILITY STUDY







i

6.1 DBirection
6.1.1 General

The annual MSW amount generated in Budapest in the
target year 2005 1s anticipated to increcase by approximately
1,000,000 m=. '

The area that can be secured as the final disposal
sites within the Budapest c¢ilty decreases steadily in
proportion to the increase in the MSW quantity. In other
words, securing of the final disposal sites is becoming

increasingly difficult.

This is one of the most important factors that needs to

be considered in order to establish an optimal MSw

management system for Budapest in the future.

It was concluded that the  establishment of a new
incineration plant (HHMZ2) for the maximal incineration of
the combustible MSW 1is optimal and, at the same time,

urgently required.

In the F/S, the financial, technical and environmentail
aspects for the first priority project of the HHMZ2

construction were examined.

Furthermore, the first priority project was predicated
upon the decision of the Steering Committee of November 12,
1992. The decision of the Steering Committee is based on
the decision of the Budapest City General Assembly of
October 29, 1992 which underlines the necessity of the
construction of HHM2 and the decision to 1locate it in
district-XV at the same site with HHMI. '

_ The d4nstallation of a flue gas treatment facility at
HHM1 must satisfy the emission and immission wvalues of

Huﬁgary as a prerequisite for the construction of HHM2.



In order to construct and maintain HHMZ, it is very
Important that revenues be secured and financial conditions
be improved In the Budapest Capital City Government.

Thus, this Study concludes that implementation of the
"burden share principles" towards this purpose is necessary.

In other words, the government, 'municipality and

citizens must share expenditure within suitable ranges.

Considering that presently, citizens in other cities of

Hungary are paying fees for waste collection, the adaptation

of similar systems in the city of Budapest should by all

means be possible.

Thus, the most fundamental issues have been oriented.
In the Chapters 6 and 7, the extent, configuration and
characteristics of HHM2 are discussed. Further examination
of financial and environmental issues is presented in the
Chapters 10 and 11. |

6.1.2 Financial Analysis and Plan of Project
Implementation

On an incremental basis, the Financial Internal Rate of
Return (FIRR; for the period 1994 - 2013) is -3.81% and the
Economic Internal Rate of Return (EIRR; for the period 19894
- 2013) is 0.49%.

Although the ratio of revenue to operation/maintenance
cost is balanced, Investment cost is high relative to the
revenue structure. Therefore, total year-end cash balances
show deficits for every year,

The execution of the following financial substantiation
is therefore necessary.

3




o

Te minimize the investment cost

- Tax deduction or exemption on the project

Te lighten the municipality’'s financial burden

- Use of government's subsidy or grant Tfor the
project

- Use of concessional loans under government's
guarantee

- Introduction of a new fee collection system

the burden share principles (government,

municipality, citizen), a desirable financial plan for the

project is a combination of the following.

- Total tax exemption by the central government
- Use of foreign concessional loans and budgeting a
repayment in the municipality's budget

- New fee collection system from citizens

The model plan based on this combination is described

below (Refer to the Figure 6-1).

It 1is necessary to exempt all custom duties and VAT
on the project and on the other hand to collect the
user charges at 118 Ft/month-household for first five
vears (1994-1998) then increase to 235 Ft (1999-2013)
by FKFV. The municipality as the project owner takes
responsibility for - loan repayment on the project.
It is assumed that the municipality's burden amount
will be 840 million Ft (=10 million US$) every year

after .the commencement of the HHM2 opcration.

- Financial plan
Tax exemption (by the Government)
Duty/VAT exemption



Repayment of loans (by the Municipality)
10 Million US$/year
New fee collection (from citizens) _
118 Ft/month-household {1994-1998)
235 Ft/month-household (1999-20138)

In this case the Findncial Internal Rate of Return
{FIRR) is as follows and the project can be
considered financlally feasible.

- Financial Internal Rate of Return {1994 - 20183)
On the incremental basis
FIRR: 3.97%
On the "With" case*)
FIRR: 4,54%

The degree of the burden for the - government,
municipality and <c¢itizens, in the event that this
financial plan {is executed, is respectively shown

below:

- Degree of burden
Government
Ratlo to naticnal import
duty : 0.014%
Ratio to national VAT : 0.016%

Municipality
Ratio of 10 million USS$
to Municipality budget :1.32%

Citizen
Ratio to average monthly earning (42,100 Ft in
1992) of houschold
'1994-1998: 0.28%
{118 Ft/Month-household)
1999-~2013: 0.56% _
(235 Ft/Month-household)




In comparison with the collection fees (200 - 1,200
Ft/month) collected from citizens in other cities in
Hungary, this burden should not be difficulty for the

citizens of Budapest.

The Figure 6-2, image of cashflow describes the

conceptual lmage of cashflow Iin this financial plan.

Note*): "With" case
The scope of the Feasibility Study (F/S) is defined as
the construction of HHM2. It is, however, a fact that
in the future the MSW management system cannot be
achieved only by maintaining HHMZ. Complementary
components such as vehicles fo transport the MNSW to
HilM2 and the final disposal sites for disposing
residues from HHMZ are at least needed. The "With"
case refers to'the project in which such necessary

components are included.
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6.2 Basic Conditions of the New Incineration Plant

Planning

Fundamental conditions for planning HHMZ are described
in two phases., The fTirst phase ls for key conditions 1in
generél} In the second phase, more detailed plans are

presented in the Sections 6.3 and 6.4.

6.2.1 Amount of the Municipal Solid Waste to be

Incinerated

According to the MSW mass balance in the Table 4-12,
the total_amountiof the MSW to be incinerated by HHM1 ‘and
HHMZ2 in 2005 is about 3.7 million m3, 2.1 million m3 by HHM1
and the rest by HHMZ2.

However. in the Table 4-12, the usual amount of the MSW
‘incinerated by HHM1, 2.1 million m3/year, will be reduced
during 1996 to 2004, because the boilers of HHML will be
modified again during that period.

6.2.2' Characteristics of the Municipal Solid Waste

In comparing analyzed data of the MSW for the off
heating and heating seasons, no remarkable differences are
observed In physical and chemical compositions, and heatihg
values.

Data which have been obtained by FKFV, presented in
the Section 3.8, can be used for planning for HHMZ. In the
SectiOn 4.2.2 the medium (normal} heating value was examined
with the second method, that iIs 8000 KJ/kg. Low heating
values of the MSW summarized in the Table 8-1 are shoﬁn in
the ¥Figure 6-3, the Firing Diagram, by taking inte account
the ratio 2:1 between the maximum and minimum heating

values.
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