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Abstract: Pe³cznica River is the right-bank tributary of the Strzegomka River. There is an inactive mine
nearby which releases the outflow of mine waters. They connect with the Pelcznica River influencing its
water quality. In 2007 five research localities were investigated: 1 – the source of the River on the eastern
slope of Borowa massif approximately 625 m above sea level, 2 – 50 m above the point of mine waters
discharge, 3 – the point of the mine waters drop, 4 – 50 m below the point of mine water drop and 5 – 200 m
below the point of mine water drop and 50 m above the sewage treatment plant. The analysis of the results
showed that mine waters have a considerable influence only on a few water parameters of the Pelcznica River
especially related to electrolytic conductivity, nickel, chlorides, sulfates, calcium concentration and alkalinity
or hardness.
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Civilization development results in a considerable human influence on the natural
environment [1]. An example of anthropopression may be found in the effect mine
industry on the condition of surface waters. Mine industry results in topography, soil
quality and fauna alternation along with the change of the amount of water and its
quality [2]. Walbrzych region belongs to an area under great anthropopressure, where
the contamination of local rivers and streams by industry is on the rise. Out-of-date
technologies and the lack of human responsibility resulted in total degradation of the
rivers in the region of Walbrzych. A few places at the bottom of the Pelcznica River
were covered with thick sediment of coal dust which was a remnant of coal flotation.
The Pelcznica River is reported to be the most polluted tributary of the Strzegomka
River due to its long-term negligence.
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The collapse of Walbrzych mines posed another threat linked with possibilities of
local undercuts. Creation of complex drainage system which would provide the
drainage of inactive mines became necessary. The Friedrich-Wilhelm adit fulfilling a
similar role till the middle of the XIX-th century was used. The adit was linked by the
system of drifts with all the mines located in Walbrzych region allowing their drainage
[3]. Mine waters flew into the Pelcznica River gravitationally without previous
purification. An average flow of the Pelcznica River in the region of the mine waters
drop was measured at 0.86 m3

× sec–1 while an average flow of mine waters was 0.32
m3

× sec–1 which comprised 59 % of an average flow of Pelcznica River [4]. Such a high
contribution of mine waters in the River composition may have resulted in considerable
change of physical and chemical properties.

Water Framework Directive 2000/60/WE obliges Poland to protection and improve-
ment of water quality in Poland [5]. It would be advisable to conduct research on the
types of contamination which flow into the water to determine possibilities of pollution
prevention. The aim of the research was investigation of the mine waters influence on
the condition of the Pelcznica River.

Materials and methods

The samples were assembled 3-fold in 2007 at five research sites: 1– the source of
the River on the eastern slope of Borowa massif, 2– 50 m above the point of mine
waters discharge, 3– the point of the mine waters drop into the Pelcznica River, 4–50 m
below the point of mine water drop into the River and 5–50 m above the sewage
treatment plant in the Piotrowski street. At each site 3 samples of water were taken. The
water was examined in terms of the following physical and chemical parameters such as
water reaction (pH-metr 204), electrolytic conductivity PN-EN 27888:1999, hardness
(wersenian method PN-ISO 6059), alkalinity PN-90/ C-04540.03, calcium (versenate
method PN-ISO 6058), magnesium PN-ISO 6059, copper, zinc, nickel, lead (using
atomic absorption spectrometry with atomization in the flame PN-ISO 8288:2002),
sulfates (titration method [6]), chlorides (argenometric Mohr method PN-ISO 9297,
nitrates(III) using atomic absorption spectrometry method PN-EN 26777, nitrates(V)
using atomic absorption spectrometry method PN-82/C-04576.08, ammonia (Nessler’s
solution method PN-C-04576-4), phosphates PN-EN 1189.

The results were verified statistically (calculation of average values, standard
deviations, significance of differences) using Statistica ver. 8.0.

Results and discussion

Chemical substances comprised in mine waters resulted in the alternation of
Pelcznica River reaction into more alkaline which confirmed the Pelcznica’s tendency
towards alkalinity [4, 7–9]. However, such tendency was not always common as Indian
and American mines showed acid reaction [10]. An elevation of electrolytic conduct-
ivity was observed.
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Although it was difficult to compare two different mines due to different location and

variety of extracted fossils an elevation of electrolytic conductivity in the Pelcznica

River was observed while in both the Indian and the American mines electrolytic

conductivity was measured at a higher level [10]. A similar influence was observed in

water hardness and alkalinity. It may suggest high concentration of dissolved salts [11]

in mine water, especially calcium and magnesium, which was confirmed during the

research (Table 1).

An elevation in nickel and zinc concentration was observed after the introduction of

mine waters. Before the drop of mine water nickel content in the river was low and

similar to the values occurring in the Scinawka River [12]. The mine water drop to the

Pelcznica River resulted in a sharp increase in nickel concentration up to 0.105 mg

Ni × dm–3 which was the highest reported value occurring in mine waters flowing into

the Pelcznica in the last years [13]. Such a considerable growth in nickel content may

have been caused by a ceramic plant where it is used. Despite the fact that zinc

concentration rose 2-fold it was still measured at lower level in comparison with the

zinc content in the Klodnica River which plays the same role –0.9 mg Zn × dm–3 [12] in

a different region.

Copper concentration in the Pelcznica River was higher above the point of the mine

water discharge than at the point of discharge. The Pelcznica River contained equalized

concentration of cadmium and lead. It suggested a lack of fossil influence on these

metals’ concentration in the River.

Elevated sulfate content was characteristic for the mine water discharge, however, it

was still considerably lower than in Klodnica or Bierawka Rivers where mine sewage

was dropped too. It was measured for the Klodnica and the Bierawka at a maximum

value of 766.6 mg SO4 × dm–3 and 1009 mg SO4 × dm–3, respectively, with the maximum

concentration in the mine water discharge at 154 mg SO4 × dm–3 [12] or even 5000 mg

SO4 × dm–3 [7]. In comparison to the previous years when sulfates content was measured

at 927.3 SO4 × dm–3 [13] it decreased (in mine waters). Sulphates could dissolve

sulphides and created sediments, which are below the point of discharge. The research

showed the discharge of mine waters was low in chloride content. In the Klodnica River

it ranged from 685 to 2760 mg Cl– × dm–3 while in the Bierawka River – 1265 to 6150

Cl– × dm–3. Fisher [4] and Kowalski [13] reported a considerable growth in sulfates in

mine waters. According to Kowalski [13] mine contamination may occur in the

environment for ages. It provokes a duty of mine waters purification.

Both waters of the Pelcznica River and the discharge of mine waters was not reported

rich in nitrate(III), however, the highest concentration of nitrate (12.0 mg NO3
–

× dm–3)

was measured in mine water discharge. Although mine waters may be the reason for

elevation of nitrate concentration other discharges show greater content of nitrates. The

growth of nitrates concentration below the point of mine waters discharge may have

been caused by a decrease in the ammonia content which transforms to nitrates during

the nitrification process occuring in that point.

Before the introduction of mine waters into the Pelcznica River, phosphates

concentration was quite high and mine waters discharge resulted in phosphate content

decrease.
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Conclusions

Mine waters chemical compound depend on types of mine minerals. That was the

cause of huge differences among chemical compounds of mine waters [8–10, 14, 15].

The analysis of the obtained results revealed that mine waters have considerable

influence only on some physical and chemical parameters especially connected with

salinity of the Pelcznica waters such as elevation of the electrolytic conductivity,

alkalinity, hardness, nickel, chlorides, sulfates and calcium content. The examinated

mine waters do not cause higher cadmium, copper, lead, ammonia or phosphate

contamination as the research showed a decrease in their content below the point of the

mine water discharge. Constant monitoring of such waters should be advised.
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WP£YW WÓD KOPALNIANYCH NA JAKOŒÆ WÓD RZEKI PE£CZNICY

Zak³ad Hydrobiologii i Akwakultury, Instytut Biologii
Uniwersytet Przyrodniczy we Wroc³awiu

Abstrakt: Rzeka Pe³cznica stanowi prawobrze¿ny dop³yw Strzegomki. Z nieczynnej kopalni po³o¿onej
nieopodal tej rzeki wyp³ywaj¹ wody kopalniane. W roku 2007 zdecydowano siê na przebadanie wody
pobranej na piêciu stanowiskach badawczych: 1 – Ÿród³o rzeki na zachodnim stoku masywu Borowej ok. 625
m n.p.m, 2 – 50 m przed zrzutem wód kopalnianych, 3 – miejsce zrzutu wód kopalnianych, 4 – 50 m poni¿ej
zrzutu wód kopalnianych oraz 5 – 200 m poni¿ej zrzutu wód kopalnianych, 50 m przed oczyszczalni¹
œcieków. Analiza uzyskanych wyników wykaza³a, i¿ wody kopalniane maj¹ istotny wp³yw tylko na niektóre
parametry wód rzeki Pe³cznica, zwi¹zane z zasoleniem wody: konduktywnoœæ (przewodnictwo elek-
trolityczne), chlorki, azotany, siarczany, zasadowoœæ, twardoœæ, wapñ, a tak¿e nikiel.

S³owa kluczowe: rzeka Pe³cznica, kopalnia, jakoœæ wody
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