/

\

re-

You have downloaded a document from
RE-BUS
repository of the University of Silesia in Katowice

Title: The influence of waters from hard-coal mines on the hydrochemical
relations of Upper Silesian Coal Basin (USCB) rivers

Author: Andrzej T. Jankowski

Citation style: Jankowski Andrzej T. (1997). The influence of waters from
hard-coal mines on the hydrochemical relations of Upper Silesian Coal Basin
(USCB) rivers. "Geographia Polonica" (No. 68 (1997), s. 51-64).

Uzname autorstwa - Uzyele niekomercyjne - Licencia ta pozwala na kopiowanie,
@ @ mmiendanie, remiksowanie, rozprowadzanie, przedstawiente 1 wykonywanie utwor jedyie
w celach niekomercyynyeh. Waminek ten nie obejmuye jednalk ubtworow zaleziych

(mogs zostac objete g lcencig).

m Biblioteka N Ministerstwo Nauki

== Uniwersytetu $laskiego i Szkolnictwa Wyzszego




-

)
qu”ﬂlmjdu;.\-hﬂ,
_...lhwa -wv.‘\...
¥ Lceny

o

: ik

gl

]
-

+7
q

~|".—.
)
!"‘t i
=
. s A1
Al -
T

Il
e
LR

b it

(R 4

St - 2

s

nh?....h..
Tty e ee iy
bmmmmm&n.&;ug

AN RS R Pl

..";‘




http://rcin.org.pl



http://rcin.org.pl



54 A.T. Jankowski

TABLE 2. The amount of minewater pumped out from the mines of the Upper
Silesian Coal Basin (USCB) in the years 1967-1994

Amount of water pumped out in m%s

pungs 1967-1976 1980 1985 1987 1990 1992 1994
Stowing sand 4.08 4.08 3.70 3.16 3.05 2.61 2.96
Zinc and lead ores 6.35 6.38 5.85 5.36 3.23 3.14 3.08
Hard coal 1045 1041 1100 1190 10.15  10.51 9.94
All 20.88  20.85  20.65 2042 1643 1621  15.98

Fig. 1. Places of minewater discharges to the surface water network of Katowice province
(after Czaja & Jankowski 1992)
1 — rivers, 2 — watersheds, 3 — areas of stowing sand exploitation, 4 — areas of zinc and lead
ore exploitation, 5 — areas of hard coal exploitation, 6 — directions of drainage and places
of the minewater discharge: a — from hard coal mines, b — from stowing sand mines,
¢ — from zinc and lead mines

Half of the minewater pumped out, above all waters from mines of stowing
sand and zinc and lead ores, is used as drinking or industrial water and
after use is discharged to the sewerage system in the shape of wastewater.
The remaining minewaters — mostly strongly-mineralized ones — are

discharged directly to the surface hydrographic net (Czaja, Jankowski 1992),
vide Fig. 1.
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56 A.T. Jankowski

Vistula and the Oder basins was estimated in the mid-80s by M. Rogoz,
A. Roézkowski and Z. Wilk (1987) at 6900 tons per day, but in 1993
W. Szczepanski and others (1995) evaluate it at 4834 tons per day including
4453 tons of chloride ions (Cl-) per day and 381 tons of sulphate ions
(SO 2-) per day. In 1994 the salt load discharged by the Vistula and the
Oder rivers from the mines of USCB, calculated by the author on the base
of data from the Centre of Research and Monitoring on Environment (OBiKS)
(Monitoring... 1995), amounted to 6793 tons of chloride ions per day (for the
Vistula — 6442.2 and for the Oder 1351.0 tons per day) and 1062.5 tons of
sulphate ions per day (Table 7).

An estimation of Visula river pollution in the region of the Przemsza
confluence, caused by the discharge of minewaters, was made by A. Rézkowski
and others (1986) and by B. Gajowiec and J. Rozkowski (1988) on the basis
of hydrochemical analyses of river waters realized in 1985 (Table 4). Hydro-
chemical research was performed then in the winter, spring, summer and
autumn seasons in some sections (Fig. 2A).

Differences in chemical composition and overall mineralization between
sections investigated on the Vistula are presented in hydrochemical profiles
(Fig. 2B). Mean mineralization of the Vistula waters in 1985, specified for
mean low and mean flows, increased from 0.2 g/dm® in the section of
Goczalkowice to the maximum value of 3.1 g/dm3 in Czernuchowice, where
minewaters from three coal mines are discharged to the Przemsza above
its confluence. The salt load of the Little Vistula waters from the USCB
area minewaters caused multiple and overstandard increase in the pollution
indicators as follows: dissolved compounds 1400-2550%, chlorides 1500-
2750% and sulphates 1550-3900%. It conforms to the following absolute
values: dissolved compounds 7400-9300 tons per day, chlorides 3600—4650
tons per day and sulphates 640-800 tons per day (Gajowiec, Roézkowski
1988). The mineralization in the Dwory section amounts to 2.7 g/dm3 in
consequence of the inflow of the more-badly mineralized waters of the
Przemsza and the Sola rivers (Rézkowski et al. 1986).

TABLE 4. Concentration of ions and salt loads in waters of the Vistula and its
tributaries in 1985 (after A. Rozkowski et al. 1986)

Concentration in g/m? Load in tons
Stream Profile = o : =T per day
Cl SO § mineralization CI"+ S0
Vistula Jawiszowice (1)’ 386.0 55.75 826.7 242.0
Vistula Nowy Bierun (2) 1740.0 146.30 3169.3 2098.0
Vistula Dwory (3) 1371.0 234.00 2786.5 5034.0
Gostynia Bojszowy (4) 6037.5 406.50 10 498.5 1779.1
Potok Golawiecki Czarnuchowice (5) 16 912.2 1009.20 29 229.0 919.6
Przemsza Jelen (6) 456.5  274.20 1492.0 1011.6

* numbers of profiles are as in Figure 2.
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Iig. 2. Sketch of the hydrological net in the region of the Przemsza confluence
with the Vistula (after Rozkowski et al. 1986):
A — loation of hydrochemical profiles: 1 — hard coal mines which drain saline minewater,
2 — paces of water sampling for hydrochemical analyses (numbers in brackets comply
with he profiles in Table 4), 3 — localities, B — hydrochemical profiles of the Vistula:

a — overall mineralization, b — content of Cl” ion, ¢ — content of S04~
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On the basis of archival materials from the 1980 analysis, verified by
measurements in 1985, A. Rozkowski and others (1986) state that the amount
of minewater discharged to the Vistula catchment closed by the profiles
Jawiszowice and Dwory (Fig. 2) amounted to 8.49 m%/s. These waters contained
a total load of both chlorides and sulphates of 4027 tons per day. In the profile
of Dwory the salt load discharged by minewaters made 78% of the river pollutlon
total load. In 1993 — 388.1 thousand m® per day of minewaters (4.49 m°/s)
containing 3382.4 tons per day of chlorides and 270.7 tons per day sulphates
were discharged to the Vistula. 79% of this load was discharged to the Vistula
by its tributaries: the Gostynia (57%) and the Potok Golawiecki (22.6%). The
amount of minewater, as well as the salt load, which were discharged to the
Vistula in 1993 are presented in Table 5.

TABLE 5. Amount of minewater and salt load discharged to the Vistula and its
tributaries in 1993 from the area of the USCB (after Szczepanski et al. 1995)

Amount Load in tons per day
River of minewater cr SO 3_ CI-+ SO 3-
m- per day
‘Gostynka 71,261 1931.18 91.55 2022.73
Potok Gotawiecki 35,693 878.99 50.63 929.62
Przemsza 251,418 268.75 123.40 392.15
Little Vistula 14,006 271.88 1.42 273.30
Vistula (Gromiec profile) 15,842 31.61 3.75 35.36
Total 388,220 3382.41 270.75 3653.16

In 1993 — 126.7 m” per day of minewaters with a total load of 1181.7
tons per day were discharged to the Oder. The quantity of waters and salt
load introduced into the Oder tributaries are presented in Table 6.

Excessive pollution of the Vistula and Oder waters caused by the
discharge of minewaters from coal mines has been observed since the 70s
(comparison of salt load in the water of the Vistula between the profiles
Jawiszowice and Dwory in the years 1976 and 1985 is presented in Figure
3).

TABLE 6. Amount of minewater and salt load discharged in 1993 to rivers of the
Oder catchment from the area of the USCB (after Szczepanski et al. 1995)

Amount Load in tons per day
River of r{linewater cr SO’ CI + SO 3_
m- per day
Klodnica 74,735 315.37 83.92 399.29
Olza 28,886 555.51 7.94 563.45
Bierawka 13,868 164.34 8.47 172.81
Ruda—Nacyna 9228 35.74 10.37 46.11

Total 126,717 1070.96 110.70 1181.66
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The course of reliable concentrations of chlorides and sulphates in three
profiles on the Vistula is presented above. In Jawiszowice, with mean annual
low flow (MLQ) in the period 1976-1985 a more than 3-fold increase in
chlorides concentration took place (from 520 mg/ dm3 to 1750 mg/dm?3) but
the concentration of sulphates increased insignificantly. In the profile of
Bierun Nowy a sixfold increase in the concentration of the Cl- ions (from
850 mg/dm? to 5000 mg/dm3) took place and the concentration of sulphates
increased by 170 mg/dm3, which means that it almost doubled. In the third
profile — Dwory, a small increase in concentration was noted (chlorides by
650 mg/dm3 and sulphates by 70 mg/dm?® — Fig. 3). The comparison of the
salt load in the waters of the Vistula and the Oder and its tributaries in
the years: 1980, 1985, 1989 and 1994 is presented in Table 7.

TABLE 7. Mean annual salt load in waters of the Vistula and the Oder and their
tributaries

River — measuring Indicator Mean annual salt load in tons per day in the years
section of salinity 1980 1985 1989 1994

The Vistula river and its tributaries

Little Vistula — chlorides 183.2 186.6 189.2 217.4
Jawiszowice sulphates 31.1 23.3 19.0 16.8
Little Vistula — chlorides 336.1 1308.1 2218.7 2643.3
Bierun Nowy sulphates 89.0 99.4 139.9 182.3
Gostynia — chlorides 99.1 1076.1 2027.5 1715.5
mouth to Vistula sulphates 45.4 73.7 124.1 114.6
Potok Golawiecki —  chlorides 953.5 876.4 1022.4 877.1
mouth to Vistula sulphates 52.3 43.2 48.1 47.8
Przemsza — chlorides 604.4 732.9 1012.9 730.6
mouth to Vistula sulphates 459.0 595.2 465.2 418.6
Vistula — chlorides 2043.3 3250.5 5158.3 5442.2
Bobrek sulphates 659.8 544.7 621.5 659.5
The Oder river and its tributaries
Oder — chlorides 205.2 213.2 269.5 217.1
Chatupki sulphates 155.2 266.1 337.7 207.7
Olza — chlorides 200.1 148.8 357.4 419.0
mouth to Oder sulphates 37.3 50.3 40.1 478
Ruda— chlorides 74.7 90.1 142.9 281.3
Ruda Kozielska sulphates 31.1 36.7 39.9 50.2
Bierawka — chlorides 389.7 287.4 829.8 3139
Tworég Maty sulphates 37.0 35.5 55.5 45.8
Klodnica — chlorides 45.6 112.9 164.1 119.9
Lany Male sulphates 50.8 471 51.4 51.5

From the data presented in Table 7 it results that in 1980 the largest
salt load was discharged to the Vistula by: the Potok Golawiecki and the
Przemsza and since 1985 by the Gostynia and the Potok Golawiecki.
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In the Oder basin located within the range of influence of the USCB,
i.e. its left-bank tributaries (the Olza, Ruda, Bierawka and Klodnica) the
largest amount of salt is discharged by the Olza and therefore by the Bierawka,
Ruda and Klodnica. In the case of the Klodnica the role of "specific" settling
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Fig. 3. Reliable concentrations of chlorides (a) and sulphates (b) for mean low flow (MLQ)
of Vistula waters in 1976 (a and b) and 1985 (A and B)

tank in the years 1965-1994 was fullfilled by the Dzierzno Duze reservoir,
which was finished in 1964. In the measuring section above the inflow of
the Klodnica to the reservoir, the mean annual concentrations of chlorides
in the years 1969-1975 amounted to from 835 to 1740 mg/dm3. In 1977 the
concentration of chlorides in this section amounted to 1635 mg/dm3 and in
1994 — 1458 mg/dm3. In the years 1969-1975 water in the reservoir contained
significantly fewer chloride ions in relation to the water which flowed to it
because the concentration of these ranged from 750 to 990 mg/dm3. At the
outflow from the Dzierzno Duze reservoir the concentration of chloride ions
in 1977 amounted to 941 mg/dm3 and in 1994 — 1368 mg/dm3 (Rzetala,
Wach 1995). It betokens the general increase in the salinity of the reservoir
waters. The content of chlorides in water which outflowed from the reservoir
conforms to its concentration in the water which inflowed. This situation
now has a permanent (stabilized) character because the mean concentration
of chloride ion in the period 04. 1994 — 04. 1995 in the reservoir water
was still at the level of 1300 mg/dm?® (Jankowski 1995).

It is very odd that the values given in Tables 5, 6 and 7, which confirm
salt load discharged to the Vistula and the Oder and their tributaries are
very different. It is rather unlikely that the load was bigger and bigger by
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the minewaters. These exertions reduce the concentration of radium Ra226
to 0.4 kBg/m3 in the case of the "Krupinski" mine.
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Fig. 4. Output of hard coal (1),
amount of minewaters pumped out
(2) and salt load (3) discharged to
the rivers of Katowice province in
1972, 1977, 1980, 1985, 1989-1992
(after W. Szczepanski — archival
materials of IMGW — Katowice)

The above-presented data reveal that the influence of minewaters on
the mineralization of river waters of the USCB area is very big and
determines the salinity of rivers including the Vistula and the Oder. The
excessive salinity of both rivers’ waters is observed on rather long sections
of their courses. As the years go by one should estimate that the excessive
salinity of the Vistula and the Oder will move to the upper courses. The
total salt load which is discharged to both rivers from the USCB reaches
5 thousand tones per day and thus accounts for over 50% of the overall
chloride load and about 35% of the sulphates introduced into surface
waters in the country.
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