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The presented paper is a proposal for the method of map
presentation of chemical time bombs (CTB), which has been
designed for a model region with an area of 1000 sqkm, in
the central part of Slovak Republic. The CTB map has been
compiled on the basis of a re-evaluation of present state of
stream sediments, surface- and groundwaters contamination
as well as of the inventary and evaluation of principal
sources of polution - waste deposits directly or potentially
affecting the environment. The presented method of CTB
map represents a model of map presentation of areal and
hot-spot CTB with categorisation of their toxicity level and
the possibility (probability) of environmental polution.
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Introduction

The contamination of the environment with
chemicals of various origin and varying composition is
at present a very important environmental problem,
which has to be dealt with by all economically
developed countries. A great danger is the accumu-
lation of chemicals, the so-called chemical time
bombs, with possible time-delayed, but sudden effects
of long-time accumulate pollutants, due to an accident,
natural disaster or slow and permanent changens in
the environment, e.g. acid deposition, global climate
changes, drainage regime etc.

Within the complex environmental-geochemical
research in the Slovak Republic, the project "Long-
term environmental risks for soils, sediments and
waters in the Danube river basin" has been
launched in the year 1991 within the National
Environmental Care Program. This project is a part
of the international program "Chemical Time Bombs

- CTB", which has been initiated by the Foundation for
Ecodevelopment, Mondial Alternatief-VROM NL.

As a part of this project in the Slovak Republic, the
Dionyz Stur Institute of Geology has been given the
task of elaborating a method for compiling survey
maps of CTB and compiling a model CTB map on the
scale 1:50 000 of an area of approximately 1000
sqkm.

As model territory, where the method for CTB
map compilation has been elaborated, was selected
the area of Zilina and Martin basins, approximately
the half of which consists of mountaineous regions
(maximum height 1700 m above sea level) and
other half of intermontane basins, with intesive eco-
nomic activiteis and considerable level of antropo-
genic polution. The natural conditions - the charac-
ter of rocks and hydrogeological characterization of
the territory - are evident in the legend to the map
presented on Fig. 1 and 2.

For the compilation of a survey map, criteria for
determination and evaluation of potential places of
chemical bomb occurrences (hot spots) have been
elaborated, as well as their categorisation according
to the level of danger to the water component of the
environment.

For the compilation of the survey map itself, the
following input data have been processed and
evaluated according to the elaborated criteria:
- present state of the chemical composition of ac-
tive stream sediments and their relationship to ex-
isting natural and antropogenic sources of con-
tamination
- present state of qualitative properties of under-
ground and surface waters and their relationship to
sources of polution
- evaluation of hydrogeological conditions of the
studied territory and their classification from the
viewpoint of CTB
- inventory of principal sources of polution - waste
deposits, with direct or potential evironmental
impact.
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Categorisation of areal CTB

low

sediment

1-element anomaly

ground water
quality class

C-D

surface water
quality class

III.

medium 2-element anomaly quality class
E-F

quality class
IV.

high 3- and more element
anomaly

quality class
G-H

quality class
V.

II. Spot critical ctb sites - they can be defined
as places with an occurrence of waste deposit,
characterized by weighted numerical code and the
type of rock environment, which may potentially or
immediately endanger the environment.

The numerical code includes the following pa-
rameters:
- toxicity of deposited waster matter is evaluated
according to the origin and charater of the waste in
4 classes:

0 - non-toxic
1 - low-toxic
2 - medium-toxic
3 - high-toxic

-the quantity of waste (in m )
,31-upto1000rrf

2-1000-10 000 m3
3-over 10 000 m3

- contamination possibility (technical state of the
deposit), the evaluation is based on 4 grades:

0-no
1 - possibly
2 - probably
3-yes

- the waste deposit is situated in an area of toxic
element anomaly in stream sediment:

0-no anomaly occurrence
1 - one element anomalous
2 - intersection of two element anomalies
3 - intersection of anomalies of 3 and more ele-
ments

- the waste deposit is situated in an area of
anomaly occurrence in ground water:

0-no anomaly occurrence
1 - class C-D
2 - class E-F
3 - class G-H

- the waste deposit is situated in an area of
anomaly occurrence in surface water:

0-no anomaly occurrence
1 -class III.
2 - class IV
3 - class V.

The sum of resulting weighted values of nu-
merical codes reached 1-18 and it takes into ac-
count practically the categorisation of CTB ac-
cording to toxicity grade:

1-3 no CTB
4-7 low CTB
8-10 medium CTB
11-18 high CTB

The results of the summing for various waste
deposits are shown in the list of selected waste
deposits presented in the Appendix. In the map, the
criterion is shown as the size of the quadrangle and
the numbers shows the localisation of the deposit
with a detailed characterization in the database
(Appendix).

The categorisation of critical CTB spots ac-
cording to contamination possibility takes into
account also the time factor of contaminated matter
spread at slow or immediate release (explosion).
This factor is shown by the intensity of colour inside
the quadrangles. The categorisation (low, medium ,
high) has been made according to the aquification
grade of the territory (transmissivity coefficient for
collectors with inter-granular permeability, specific
run-off for other collectors).

categorisation of spot aquification grade
CTB according to
contamination
possibility
high very high, high
medium medium
low low
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III. Age of aquifers

Q Quaternary
N Neogene
Pg Paleogene
Mz Mesozoic (generally)
K Cretaceous
T Triassic
7 crystalline rocks (generally)

IV, Other symbols
Aquifer boundaries

68b

Direction of grounwater flow (observed,
,^ presumed), possible direction of conta-

mination spreading

Section of surface stream with possible
entry of contaminated waters

Entries of surface streams into areas of
significant aquifers

Significant local losses of surface streams
to aquifers
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A. Local

CTB classification CTB classification
according to degree according to conta-

of toxicity mination potentiality

B. Areal

CTB classification Potential CTB source

low

contaminated water

contaminated sediment

contaminated both,
water and sediment

medium

contaminated water

contaminated sediment

contaminated both,
water and sediment

high

contaminated water

contaminated sediment

contaminated both,
water and sediment
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