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Assessment of the territory of the Slovak Republic for waste disposal - Maps of
the suitability the area for waste disposal, inventory of waste dumping grounds
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'Dionyz Stur Institute of Geology, Mlynska dolina 1, 817 04 Bratislava
*Ministry of Environment of the Slovak Republic, Hibok4 2, 812 35 Bratislava

1. Introduction

Until basic legislation (laws and executive notices)
has been passed, the situation in waste dumping
grounds was unorganised and chaotic. Active poli-
cies concerning environmental protection aimed at
minimising negative effects of waste disposal were
absent.

The year 1989 was a turning point in problems
of waste disposal. Initiated by local institutions as a
reaction to the new approach to waste disposal,
maps of area suitability for waste disposal have
been constructed for different territorial units, with
various accuracy and using different approaches for
their elaboration. Similarly, there were different
registration methods for existing waste dumping
grounds - from questionnaires to very detailed re-
cords of present state.

The necessity of unification of approaches to
both problems led to the project of construction of
area suitability for waste disposal maps for the
whole territory of the Slovak Republic, along with
registration of waste dumping grounds. The project

was initiated by Geological Factors Department of
the Ministry of Environmental Protection of the Slo-
vak Republic in the year 1992, and it ended in the
first quarter of 1994,

The aim of the project was to construct the basic
material for decision-making concerning the situa-
tion of new waste dumping grounds of home and
similar waste.

Participants of the project in the various districts of
the Slovak Republic were selected by competition,
while, in view of the character of the task, renowned
organisations were selected, specialising in geologi-
cal and hydrogeological survey.

Maps of the area suitability for waste disposal

The construction of map of area suitability for
waste disposal maps was preceded by the
elaboration of instructions for its construction
(Instructions for the construction of maps of area
suitability for waste disposal, 1993). The starting
point for the evaluation of area suitability is the
presence of selected relevant factors (Tab. 1). The
selection of the factors, having mostly the character
of geofactors, depended on the scale of the map,
availability of information, coverage of the territory
of Slovak Republic as well as the necessity to attain
uniform coverage density for the whole evaluated
territory (or, in view of existing legislation), various
limitations for making new dumping grounds.

Exclusive factors exclude by their presence the
whole territory, or require special approach for ac-
quiring a licence for waste disposal. Their presence
makes the establishing of new waste dumping
grounds considerably more complicated and in-
creases the costs.

Limiting factors have a lower degree of restriction.
Similarly as for exclusive factors, their complicate
the establishing of new waste dumping grounds and
make them more expensive.

In the maps, besides factors presented in Tab. 1,
phenomena and processes have been presented,
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having only informative character. They are e.g.
seismicity of the territory, groundwater level depth,
important geodynamic phenomena (landslides,
sinking), active tectonics etc. By accepting their real
importance in concrete conditions it was possible to
re-classify some informative factors as limiting or
exclusive.

Selected factors were evaluated and presented
on the scale 1 : 50 000, in two documentation maps
and resulting map evaluating the territory.

Documentation map | presents using marks,
hatching and colour, by legislation determined fac-
tors for the situation of waste dumping grounds,
which are protected deposit areas, protected for-
ests, protected natural areas and protected water-
management areas. For more details see Tab. 1.

Documentation map |l presents other geofactors
(Tab. 1), which are mineral deposits, hydrogeologi-
cal phenomena, geodynamic phenomena and en-
dangerment of groundwater. Endangerment of
groundwater is a characteristic established for this
special purpose, taking into consideration the posi-
tion and thickness (depth) of aquiclude, the aquifer
transmissivity value and the permeability type of
rock environment. The method of estimating the
grade of groundwater endangerment is shown in
Tab. 2.

The map evaluating the territory by "traffic light"
method shows the suitability, while an area suitable
for making a waste dumping ground is free of ex-
clusive and limiting factors, an area conditionally
suitable is characterised by the presence of limiting
factors and an unsuitable area is characterised by
the presence of exclusive factors. Besides this, a
coloured pattern (yellow or red) represents the
presence of legislative factors (limiting or exclusive
ones), not distinguished by type.

In the map there are also registered waste
dumping grounds marked accordingly to show sug-
gested procedures for their further existence.

Maps constructed by the above method were
made for all districts of the Slovak Republic, with
the exception of the cities Bratislava and Kosice,
where, before the construction of the above de-
scribed maps, maps of suitability for wasted dump-
ing grounds had been made on the scale 1:25 000,
with extended contents.

All information collected according to the Instruc-
tions for different districts were digitised and printed
by a uniform method for all districts of the Slovak
Republic. The responsibility for data processing and
map printing was delegated to Geofond Bratislava.

Maps of area suitability for waste dumping
grounds were constructed for 36 districts of the Slo-
vak Republic. The costs varied in the range of 300-
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500 thousand Sk, according to the size of the dis-
trict. The price includes also costs of waste dump-
ing ground registration and map printing.

An overview map of area suitability for waste
disposal of all Slovak territory is presented in Fig. 1.

Tab. 3 shows the proportion of areas suitable,
conditionally suitable and unsuitable for waste dis-
posal in different districts of the Slovak Republic in
km? as well as per cent.

The situation on the whole Slovak territory is the
following:

Total evaluated area

Area suitable

i.e. 14.62%

conditionally suitable

i.e. 36.94%

unsuitable for waste disposal 23 516.204 km?

i.e. 48.44%.

48 545.059 km?
7 094.993 km?

17 933.862 km*

From the above overview it follows that almost
the half of the evaluated territory is unsuitable for
waste disposal.

Territory suitable for waste disposal constitutes
the smallest proportion of the total territory evalu-
ated, while the number of districts with:

0 - 1 % of suitable areas is 6, i.e. 16.67%,
1-10 % of suitable areas is 15, i.e. 41.67 %,
10 - 20 % of suitable areas is 5, i.e. 13.89 %,
20 - 30 % of suitable areas is 5, i.e. 13.89 %,
30 - 40 % of suitable areas is 4, i.e. 11.11 %
40 - 50 % of suitable areas is 0,
50 - 60 % of suitable areas is 0,
60 - 70 % of suitable areas is 1, i.e. 2.78 %.

Of 36 districts, a proportion of areas suitable for
waste disposal sites up to 40 % have 35 districts.
Of these, as much as 17 % have a proportion of
suitable areas up to 1 % and approximately 43 % of
them a proportion of suitable areas of 1 to 10 %.
This indicated unfavourable situation in making new
waste dumping grounds. Reality will force people
responsible for decision making to enter less fa-
vourable conditions, which will cause more confron-
tations of interests and increased costs of new
waste dumping grounds.

Territory conditionally suitable for waste disposal
forms approximately the third of the total territory
evaluated, while the number of districts with:

0- 1% conditionally suitable areas is 1,i.e. 2. 78 %

1 - 10 % conditionally suitable areas is 1, i.e. 2.78%
10 - 20 % conditionally suitable areas is 6, i.e. 16.67 %
20 - 30 % conditionally suitable areas is 5, i.e. 13.89 %
30 - 40 % conditionally suitable areas is 9, i.e. 25.00 %
40 - 50 % conditionally suitable areas is 5. i.e. 13.89 %
50 - 60 % conditionally suitable areas is 2, i.e. 5.56 %
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60 - 70 % conditionally suitable areas is 6, i.e. 16.67 %
70 - 80 % conditionally suitable areas is 1, i.e. 2.78 %

The above overview shows the relatively favour-
able situation in the distribution of per cent propor-
tions of areas assessed as conditionally suitable.
None of the districts (except for Dunajska Streda) is
without conditionally suitable areas.

Favourable is also the number of districts with
low proportion of suitable areas (up to 10%) in rela-
tion to conditionally suitable areas. From the twenty
districts which have only 0-10 % of suitable areas
there is:

1 district with 0 - 10 %
areas, i.e. 5%,

of conditionally suitable

1 district with 10 - 20 % of conditionally suitable
areas, i.e.5 %,

3 districts with 20 - 30 % of conditionally suitable
areas, i.e.15 %,

3 districts with 30 - 40 % of conditionally suitable
areas, i.e. 15 %,

4 districts with 40 - 50 % of conditionally suitable
areas, i.e. 20 %,

3 districts with 50 - 60 % of conditionally suitable
areas, i.e. 15 %,

4 districts with 60 - 70 % of conditionally suitable
areas, i.e. 20 %,

1 district with 70 - 80 % of conditionally suitable

areas, i.e. 5 %.

Only two districts (Dunajsk& Streda and Galanta)
have a low proportion of suitable as well as areas
conditionally suitable for waste disposal. Other dis-
tricts have the low proportion of suitable areas
compensated with a higher proportion of condi-
tionally suitable areas.

Inventory of waste dumping grounds

Similarly as before constructing maps of area
suitability for waste disposal, before taking the
inventory of waste dumping grounds, a registration
form had to be filled for each of them. The selection
of information required has been made with the aim
to obtain basic characteristics of a dumping ground
and the waste, data on geological and hydro-
geological conditions of its underlier, aimed at pro-
posing its further existence.

The characteristics (items) are listed in Fig. 2.

The mode of data input into the registration form
was adjusted to the requirements of simplicity, intel-
ligibility, the possibility of their digital processing and
further complementation of data. An important re-
quirement was the effort to present with each item
the way of data acquisition, which would be indica-
tive of their accuracy and reliability.
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Registered waste dumping grounds, in contrast

to suitability maps, were marked into 1 : 10 000
maps. This scale allows accurate presentation of
the waste dumping ground area. Separate instruc-
tions were given for marking dumping grounds of
line or, on the other hand, spot character.

8 389 waste dumping grounds were registered

on the territory evaluated (Tab. 4).
The number of dumping grounds in the districts, as
shown in Tab. 4, varies considerably. The lowest
number is found in the district of Lu¢enec - 77, the
highest number of waste dumping grounds is in the
district of Komarno - 631. This situation may have
been caused by several factors. An important role
plays the economic potential of the district. In dis-
tricts with developed industrial and agricultural pro-
duction we can expect higher number of waste
dumping grounds. The number is considerably af-
fected by the approach of management and control-
ling bodies (state administration) to environmental
problems. With a benevolent approach, there is no
effort to liquidate "wild" (unlicensed) dumping
grounds, which reflects in their total number. Any-
way, it is not possible to exclude subjective ap-
proach of different registration evaluators. In spite of
having been given instructions before starting to
work on the registration, local pollution, which can-
not be considered a dumping ground, was some-
times included into the evidence. On the other
hand, benevolent approach to waste dumping
ground registration cannot be excluded as well.

Total number of waste dumping grounds, espe-
cially in relation to all environmental components, is
not very favourable. An exact evaluation of this
situation was not the aim of the registration. This
situation is indicated indirectly by an analysis of
data on further existence of waste dumping
grounds. The workers evaluating this should have
proposed, on the basis of data obtained in waste
dumping ground registration, four possibilities (or
their combination): liquidation of the dumping
ground, its recultivation, its further use or monitor-
ing. Some workers distinguished, on their own
judgement, dumping grounds which have been al-
ready liquidated.

The results of the proposals for different districts
are shown in Tab. 4.

4056 waste dumping grounds, i.e. 48.35 % from
the total number of dumping grounds, are sug-
gested for liquidation or liquidation combined with
recultivation, or monitoring of the dumping grounds.
This number indirectly indicates assumed bad
conditions of the dumping grounds, without further
specification of these conditions. We assume that
this assessment results from the complex evalua-
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tion of the material on the dumping ground, its
technical equipment, technology of waste disposal,
lithologic composition of its underlier, hydrogeologi-
cal and hydrological conditions on the site.

The necessity to improve the unfavourable con-
ditions of dumping grounds is reflected in the relatively
high number of proposals for recultivation, monitoring
or recultivation as well as monitoring.

520 waste dumping grounds have been sug-
gested for monitoring alone, which is 6.2 %. We
assume that this way of further management of
the dumping grounds has been selected for
those where only the results of monitoring would
allow to make a decision on their further destiny.

The last group of dumping grounds - liquidated
ones (278 waste dumping grounds, i.e. 3.3 %) were
not evaluated on the basis of any criteria. The
conditions on the dumping grounds, in relation to
ground and surface water, soil (or rock environment)
and air cannot be determined on the basis of an
evaluation of registration results alone. This was not its
aim anyway. The results of the registration may
indicate the priorities of further action. It is essential to
submit a great number of dumping grounds to an
evaluation under Instructions S-1 (1993), and only on
the basis of this to make decisions on subsequent
actions conceming the conditions on the dumping
grounds.

Conclusion

Maps of the suitability of the area for waste dis-
posal are used for basic orientation at decision
making concerning the situation of waste dumping

grounds, while the selection of a locality is subject
to a number of further evaluations. They allow to
avoid sites which from the viewpoint of legislation or
presence of important geological phenomena and
processes are not suitable for a waste dumping
ground. In areas assessed as conditionally suitable
it is necessary to respect the presence of factors
limiting the setting up of waste dumping grounds.
They may be a reason for negative reaction of
bodies and organisations involved in licensing the
construction of waste dumping grounds. In areas
assessed as suitable for waste dumping grounds
maps cannot substitute geological survey of sites
designed for waste disposal, however, they may be
a starting point for this survey.

Maps of the suitability of the area for waste dis-
posal together with existing registration of waste
dumping grounds provide important information
about the relation of a waste dumping ground to
factors evaluated in the suitability maps. Environ-
mental offices may base on this their decision
making concerning further operation or liquidation
of a waste dumping ground. Basic information
about dumping grounds and their environment is
provided by registration forms of waste dumping
grounds.
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