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/ FD QHQDI QIDJD<KJ KFD IDJN8K 7MFLTI7SD787SGEH8 JKNTGDJ 7M0NO8G< # 7H8 ZHJG< l0# ZfP QHIKGEN8HI8L HK
YNIHJJGE 8D6D89%KGJ HII H<SDT G< JD6DIH8 QHIKJX %f JKIHKGSIHQFLP KDEK7<GEJ H<T 8GKF787SL 7MYNIHJJGE JLJKDR HK0# Z
KDII GK7ILP : f SI7N<TWHKDI TL<HRGEJP Bf EFDRGEH8 E7RQ7JGKG7< 7MWHKDIJP =f FLE8I7SD7EFDRGEH8 JKHOG8GKL
E7<TGKG7<J9 / FD QHQDI H8J7 JNSSDJKJ H MDW RHG< TGIDEKG7<J 7MNJG<S KFD YNIHJJGE WHKDIJ G< QI7QFL8HmGJ H<T
KFDIHQL 7MRH<L TGJDHJDJ9 / FD WHKDIJP E7<KHG<G<S E7<JGTDIHO8L D8D6HKDT nNH<KGKGDJ 7MM8N7IG<D E7RQ7N<TJ
E7RD MI7R YNIHJJGE M7IRHKG7< 8LG<S HKKFDE7<JGTDIHO8D TDQKF9 #7H8 RG<Da7G<J KFDR WGKF JH8G<D#HIO7<GMDI7NJ
WHKDIJ9 ! MKDI QIDKIDHKRD<KP KFDL HID TGJEFHISDT K7 KFD JNIMHED H<E8 K7 KFD IG6DI9 YNIHJJGE WHKDIJ OD87<S K7 KFD
SI7NQ 7M87W RG<DIH8GJDT WHKDIJ9 /F DL E7<KHG< C@> % RS * kTR3 M8N7IGTDJ9 / FNJ KFDL EH< OD NJDMN% G<
QI7QFL8HEKGEJ 7MKDDKF H<E8 QHIHTD<KH8 G88<DJJDJP QHIKGEN8HI8L G< IGJV SI7NQJ9 / FH<VJ K7P M8N7IGTDJ E7<KHG<DT G<
KFDJD WHKDIJ KFDL EH< OD NJDT TNIG<S H<T HMKDI KIDHKRD<KH<T K7 JNQQ7IKJNISGEH8 7QDIHKG7<J 7I IDFHOG8GKHKG7<
DMMDEKJ9
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Fig. I. Lithological - stratigraphical NW-SE cross section of the Lublin Coal Basin 
I - Quaternary and Tertiary formations, 2 - formations of Upper Cretaceous, 3 - Upper and Middle Jurassic, 

4 - the younger seams of Westphalian, Lublin beds (West. A and B), 5 - Kumów seams (Namurian C), 6 - Bug 
seams (Narnurian B), 7 - Komarów seams (Namurian C), 8 - Lower Carboniferous formations. 9 - major faults 

(H - height of the fall throw), I O - mine shafts, 11 - coal seams. (after Konstantynowi cz) [ I OJ 

particularly well insulated from the upper and bottom layers especially from the surface. 

The main direction of the flow depends on hydrostatic pressure gradient. The high 

territory of Roztocze and Podole gravitational forces flow to NW direction. It is 

possible to distinguish three water-bearing levels. Jurassic formation is in the 

middle zone [l-3]. The depth of it varies from 400 to 1100 m under the ground 

level. Mean fi ltration coeff icient for this formation, depending on the kind of rock kind, 

range from 4.9 10·3 
+ 6.7 · 10·5 mis. Mineralization of these waters is about 0.6 + 10 

g/drn '. Hydrogeochemical type of Jurassic waters is Cl - HC03 - Na with one specific 

fluoride ion. The studies carried out in last years show that there are no hydraulic 

connections between neighbouring seams and the ground surface. Local dislocations, 

connected with coal mining, have small influence on the flow direction and have no 

effect on the water quality. Changes of water flow direction are limited only to faults 

[2, 3, 8]. 

JURASSIC WATER QUALITY 

Mine water analyses were not performed regularly before. Due to enlargement 

of coal mines ,,Bogdanka", ,,Nadrybie", ,,Stefanów" and depending on the mining, 

quantities of all water discharged from mines underwent changes. Available chemical 

analyses show that its ionic composition is stable. The quantity changes of some ions 

occurring in water are not essential. They result from the reaction with rock in fi rst days 

of mining and from connecting to new mining walls during next stages. For the security 

of coal mining it is necessary to uptake the waters occurring in the overlying seams, and 

to discharge them to the surface. Detailed analyses display the unique chemical 

composition of these waters, particularly fluoride ion content. Jurassic waters are 

slightly mineralised with approximately 7 + IO mg F/dm3
. The fluoride to calcium and 

other ions ratio is characteristic for specific fluoride waters. Occurring at a very big 

depth, these waters do not contain heavy metals and microorganisms [3]. 
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In Poland, drinking water quality is defined by special regulations. Below, the 
regulatory MCL for selected parameters of Jurassic waters is presented: 

MCL (maximum concentration level) Concentration in 
for drinking water (less than) Jurassic waters 

mg Pt/dm3 20 4 - Colour 
-pH 
-TDS (total dissolved solids) 
- Hardness CaCO3 

-Fe2
+ 

-Na2+ 

-Cr 

- sot 
- F 

6.5 7 8.5 8.0 
mg/drrr' 800 1025 
mg/drrr' 500 8.84 
mg/drrr' 0.5 1.10 
mg/drrr' 200 387.38 
mg/drrr' 300 297.86 
mg/drrr' 200 35.80 
mg/drrr' 1.5 more than 0.5 10,00 

To conclude, the water of Jurassic origin can be used for drinking, but under 
control, with regard to fluoride ions. With respect to TDS Jurassic water can be 
classified to the group of mineral waters. Elevated concentrations of fluorides are 
valuable as they make it possible to use this water in special forms of therapy [ 4]. 

W A TER ST AB !LITY 

Water analysis carried out since the beginning of coal mining in the Lublin Coal 
Basin have not been statistically assessed up till now. Calculations made now show 
stability of all chemical compounds (Tab. 3). Simple diagrams present selected 
chemical and physical parameters. 

Statistical calculation proves that hydrogeochemical characteristics of Jurassic 
waters from mines of Lublin Coal Basin is stable (Tab. 3). Calculated values of 
standard deviation, correlation coeffi cient, variance, arithmetic mean, median value, 
coeff icient of variation confirms this stabili ty. 

SUGGESTION FOR USING THERAPEUTIC PROPERTIES OF JURASSIC WATERS 

Ground waters owe their therapeutic properties to defined content of 
microcomponents. These components are presented in quantities, which quality waters 
as mineral waters. This usefulness depends also on gases, temperature, natural 
radioactivity or elevated content of one mineral component. Jurassic waters from 
Lublin Coal Basin contain one characteristic ion, fluorine, which concentration is higher 
than in other waters in Poland. Ground waters in Poland usually contain 0.2 -'- 0.5 mg 
F/dm3

• This is too low regarding the content recommended by physicians for health 
reasons. According to WHO, the necessary quantity is about 1.0 -'- 1.5 mg F/dm3 in 
drinking and tap water, which complies with Polish Standards. Jurassic waters from 
Lublin Coal basin contain 6.0 -'- 11.0 mg F/dm3

. The origin of fluorides is of interest 
here. To find it out we have to analyse geological and mineralogical cross-section of 
Jurassic sediments that are built of malm limestone. This formation is fissured and 
cavited. Fluoroapatites, phosphorites and fluorite fi ll many of these empty spaces. 
Flowing water dissolves the minerals and this is the major source of fluoride ions in 
water [6]. 
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Fig. 3. Quantities of Jurassic waters pumped up from Lublin Coal Basin [2] 
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Table 3. V alues of calculated selected parameters of Jurassic water fr om LCB 

V alue 
Quanti ties M inera- 

pH Hardness Ca2+ Mg2+ Fe2+ Na+ K+ er soi- HCOj F 
of water lization 

thousands m3 mg/dnr' mg/dm" mg/dm" mg/dm' mg/dm' mg/dm' mg/dm" mg/dm3 mg/dm' mg/dnr' mg/dm' 

Mean 
2956.32 1437.01 7.94 1.15 7.36 5.95 0.10 428.64 10.44 364.91 40.71 665.25 8,18 

SD 465.38 56.45 0.07 0.28 0.41 0.35 O.Ol 25.16 0.51 32.89 3.99 48.42 0.65 

Variance 
216582.6 3187.14 O.Ol 0.08 0.17 0.12 2.5E-05 632.78 0.26 1081.65 15.93 2344.41 0.42 

Median 
2917.00 1429.05 7.90 1.10 7.52 5.83 0.10 433.55 10.00 383.15 40.66 686.23 7.86 

Correlation 
0.34 0.32 0.54 0.11 0.16 0.26 0.34 0.08 0.38 0.11 0.62 0.22 

coeffi cient 

Kurtosis 
1.37 0.25 1.68 0.21 0.65 1.93 0.53 2.22 1.31 0.68 8,09 4.71 

Standard 
116.35 14.11 14.11 0.07 0.10 0.09 0.001 6.29 0.13 8.22 Q_99 12.11 0.16 

error 

Coeffi cient 
15.74 3.93 3.93 24.32 5.62 5.90 4.82 5.87 4.96 9.01 9.80 7.28 7.97 

of variation 
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