Ground Water Hydrochemical Composition Dependence

on Hydrogeological Position in Bohemian Switzerland
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WATER HYDROCHEMICAL COMPOSITION
SAMPLING | i

Sampling has been implemented in ;
springs, moors and small creeks. ;
Special water samples have been
gathered from sandstone unsaturated
zone - leakages under rock overhangs.

RESEARCH METHOD

Water hydrochemical composition has
been investigated on more than 60 new
samples and ca 150 archive samples.
Sampling has been grouped for specific
rocks - sandstones, volcanites, granites,
gravels, moors, limestones and permian
rocks.Main anions,kations, heavy metals,
pH, conductivity and content of dissolved
substances have been analysed. Depen-
dence of hydrochemical composition on
hydrogeological position and rock type
has been searched.

Sandstone area in infiltration zone is s
springless because of high sandstone
conductivity. On the contrary in the
drainage area in the western part
groundwaterdrainage takes place in a -
spring form and inflow into the water
courses. Main drainage takes place in
places, where deep valleysand canyons
interrupt groundwater level.Many springs ”
are situated around volcanic rocks.

eulgOlEY
nslox

1d Anjebu3 [

o
1A
weyin [Em——
Isow un) [T
‘doyipiA N [

PUNIBIooS

woj 82/9n0Q

conductivity (uS

40 - 1

30

°
puNIBIooS

RL -|dissolved substances (mg/l)
400

350

300

250

200

150

100

The Kamenice river canyon - drainage in the western
part of national park. The whole territory represents
an area with full hydrogeological cycle, excellent
porous and fractured conductivity.
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Groundwater leakage through .. L
unsaturated Sandst‘gne zonge Jetrichovicka Bela creek - pure clear

characterised by high content ~ water coming through concentrated
of dissolved heavy metals groundwater drainage

Spring of water with ferric algae,
which indicate high Fe content
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GROUP ROCK TYPE CHARACTERISTICS
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Saturated sandstone zone water is characterised by pH 5-6,conductivity 10-20 uS, S e A ') Vifhara
2 L }\ &t 2 “-(' : -’\( . £ ‘- A
low Alluminium and HCO3 content. Dissolved substances are ca 50 - 100 mg/l. =y < —/ i 4) = ‘ _NOTSN \43@\
“07 20 £ I ¥ X }
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Moor water is characterised by extreme acididy of pH 3 - 4, dissolved substances 0\ ,J . " - n»»-/ig G
(- ] T °0.q I Ypucing
ca 100 mg/l, very low is Calium content and HCO3 is totaIIy absent. : o /s ‘ly f;/\ Ay
rtmic, \>\‘3 \ J ¥
"X/ WITE
Limestone water is charact. by dissolved substances content ca 200 - 400 mg/I, BRI R \méﬁ o | S v ¥
neutral pH 6,5-7,5, absent Zn, very low Al and high Ca and Sr content. N S 1 == ';} -2* N . v _ 91}»
Granitic rock water is charact. by neutral pH, dissolved substances 100 - 150 mg/l, QP o ™ N : . _jx“:
low Al and medium content of other substances | ) Zn (mgi)
Volcanic rocks water is charact. by EIH 7-8, dissolved substances 150 - 400 mg/l, '-,.
very low Al and high Sr. Content of HCO3 is 50 - 200 mg/I. &{T—
\ \;NW\
Ny
Unsaturated sandstone zone water is char. by very low pH 3-4,5, high Al and Fe 1
Zn content, very speciall is Cd content and absent HCO3. gl -
g:‘ws‘i‘d 0.06 I
M% 0.04
List of ground water and surface water samples "“A‘T?K / I
name pH [No3|F  [poafci [soa[nHa [knk45slus [RL [ar [Be  ca [cd fcu [re |k Mg [Mn [Na [Ro [sr [zn  |ncos [co2 ¥ f“"a_”:_\ f / I
Soorgrund 5.24| 4.7 3.8] 17 0.11 9.3 46| 0.03 6.6 0.026 1.3] 1.8/ 0.0024] 2.4 0.025 6.71 17.6 L, £ ;] { ¢ ¢ % £z ¢
Sucha Kam. 6.26 0.27 1.7 12 1.51 18] 110f 0.004 34 1.2 1.9] 2.8 0.067] 3.1 0.02] 0.052 92.1 82.3 s od < $8:3 g
Sucha Bi 1a 49| 94 3.8] 28 0.05 12 74| 0.11 8.9 0.04 24| 23| 0.051] 2.6 0.035 3.05 11.4 _‘//4"' 2 = 3
Ostrov 1 4.66] 15 3.5| 27 0.1 12 80| 0.18 11 0.018 1.1] 2.6| 0.064] 1.7 0.042] 0.004 6.1 18.9 7'('—'—' \g@
Ostrov 2 4.74] 16 4| 29 013 13 84| 021 & 0.019] 1.2] 28] 009 1.9 0.043] 0009] 7.93] 163
Doubice lom | 6.38] 6.8] 0.21 35 39 0.54] 17| 110] 0.086 2 0.0047] 0.067] 093] 3.7] 0.054] 1.8 0.056] 0011 329] 321
Jela Bi & 5.86] 16 6.3] 30 0.27] 16| 120] 0.034 17 0.016] 2| 36| 00073 4 0.05 165 22 350
Sternberk 459] 33 2.7] 49 0.08] 17| 87| 0.24] 0.0012] 16 013] 19| 29| 011 23 0.057] 0012] 183 264
Hajenky 5.57] 5.1 6.7] 77 0.19] _21[ 180] 0.034 27 24| 55| 0.026] 4.8 0.016] 0.081] 0009] _116] 238 w0
Engelivpr.__| 473 4 2.1] 43 0.13] 16| 100 0.19 1 0.038] _1.7] 2.9] 0092 1.6 0.052] 003 793 585
Terezka 59| 5.5 0.3]0.31| 2.1f 49 0.29 17 64| 0.11 25 0.005 1.8] 2.4| 0.014f 1.3] 0.015( 0.075] 0.005 7.93 14.1
Souti ska 5.93] 3.4 29[ 10 0.13] 7.4 42] 0.003 46 1.1] 0.93[ 0.0033] 2 0.014 7.93] 141 20
Z.Doubice 4.75] 9.2 0.2 54| 40 0.05 14] 140 1.2 0.003] 6.1 0.003] 0.017 26| 6.2 0.49| 2.8 0.073] 0.062 3.05 28.2
Hesbc. dul | 5.96 01| 19 56 0.13] 15| 140 0.068 15 0.004] 0079] 1] 52] 0.01] 23 0.055] _0017] __7.93] 145 200
B la 5.82] 12 0.09] 59 17 0.22] 10| 52| 0.033 9.5 0.0036] 0.035] 078] 2.1] 0.0037] 3.6 0.031] 0006] 134] 251
Janov 560 48 15 64 0.09] 30| 240 046 35 0.015] 65| 6] 0.025] 8.9] 0.027] 0.083] 0.011] 549] 114 .
T ) N ) X)) W10 5% ool iz s oerar oo oo —zo—d] M MIAIN CONCLUSION
ZTschand | 613 0.07] 22| 30[ 072] 2.18] 26| 220 0.09 36 98] 12| 14| 18] 24| 0017] 015 133|174 o ) ) ) )
7 . N 2 ) Y el o e osierom s co—o—r7 l| Groundwater shows explicit differences with various rock groups in
Prysk.Dul__| 3.48 1 66 o 52] 82 13 0.54 2.3 0.23] 0.17|_0.086] 0.46 0.005] 0.0095 o 321 hydrgchemmal composition even within small distances. Hydrochem|ca|
Tur. Most 4.07] 34| 03 1.4 28 0 10 96 3.2 1.8 0.0015f 0.23| 0.84| 0.72 0.51] 1.2 0.02| 0.054 0 40| . . .
Kuni vrch 764 0.19 081 008 81 87| 09 7 0.0027] 25| 1.8] 0.35] 022] 03 0.006] 0.015] _ 4.88] _17.2 anaIyS|S then may be used for QGOIOglcal prOSpeCtlon. z
Doubice vap. | 7.49] 5.5] 0.27 23| 48| 0.18] 3.84] 43| 300] 0.04 71 0.032] 1.4] 29[ 0.0016] 17 0.038 234 77 g
Bilyp.vép. | 7.15 0.18] 3.2 62 3.27] 42| 280] 0.098 o7 063 16| 69| 057] 41]0.017] 0417 199 153 ) o
S ) N N N 670l 170l 0et = 5 A Y I ) w—=, M As the most applicable rock type indicator seems pH,
Luz. Poruchal | 6.68] 6.7 0.07| 44| 49] 0.08] _049] 18] 98] 012 22 031]_2.1] 51] 0049 53 0.085 299] 268 minaralization COﬂdUCthlty Ca. HCO3. Sr. Zn. Al. Cu (Ing/)
[Kopec 6.58] 6.5] 0.38 2.4 36 1.33] 23| 130| 0.095 37 0.005] 0.1 0.84] 3.1] 0.002] 6 0.045] 0.058] _81.1] 686 ! ! ! ! ! ! 002
KdZovyvrch | 6.66] 66 0.29] 25 32 146] 22| 150] 0.039 34 0.03] 12| 7.7]0.0006] 47 0.093 891 735 o _ o _ . obrs
Fiad: prarmen | 73] 53107 28] 47| z6[ 38| a0l % D S X 5 R =— B Aluminium of atmosferic origin is present in unsaturated zone and moors. |
Berwinkel 7.02] 2.1 0.13] 31| 44 147] 25| 150] 021 43 025 14| 75| 0026 3.1 0.13 897  69.1 oote
Ponova I 6.79] 6.1 017] 1.3] 25 1.15] 17| 140] 0.051 26 0.11] 0.79] 56| 0013] 22 0.11 683 594 : 0ota
Miyny 7.65] _11] 028] 0.61] 3.3] 15 3.18] 31| 240] 04 4z 0.0019] 0.72] 16| 13| _013| 13| 0.016] 021] 0072| __194] __ 147 By the V|||age of Hensko and Janov the ground water shows
Limberk 7.38] 3.3 0.1] 45 61 3.31] 43| 320 0.04 81 0.044] 12| 13/ 0.0083] 7.6 0.018] 0.19 202] 156 . . : . . . . ootz
Kategna 6.97| 24| 025/ 0.16] 4.3 63 2.86] 38| _300] 0.008 80 0.004] 0.28] 11| _0.005] 3.6 0.22]_0.006] __174] 153 increased contents of NO3 and Cl orlglnatlng In agrlcultural prOdUCtlon
Rudolfstein | 7.69 0.14] 45| 69 343] 42| 350] 0.032 63 0.021] 14| 31 0043 3 03] 0004] 209 160 oot
Koligt 8.07 0.21]0.18] 5| 99 341] 46| 400] 0.017 68 0.002] 0.016] 11| 37| 0.002] 2.9 0.22]_0.006] __208] __158 near Janov. 0008
Ruzak 781 12 0.18] 3.7] 55 18829 250] 0.049 52 0.002] 0.032] 0.21] 11] 0.001] 41 0.15] _0.019] __115] 88
gﬁ k2 5.95 0.1] 39 56 0.18] 16| 140] 0.025 14 0.001] 0.045] 0.73] 32| 0.003] 83 0.087]_0.007 T 194 ; ifost pH 3.5-4.5 g tai oos
itk 6.22 0.09] 34| 69 0.15] 19| 170] 0.062 18 0.002] 0.057] 0.85] 43| 0.003] 8.1 0.086] 0007] 9.15 15 - . 1
Kachni p. 3.58] 13| 0.35] 05| 1.9] 30 o 12| 150] 3.4] 0.0026] 2.9] 0.0017] 0.0017| 043 096] 1.1] 0.82 0.82 0.039] 0057 o 396 Waters_ rom unsaturated sandstone Zone manitest p . -0 and contain oons I
Jansky pa 3.82] 9.1] 1.2[0.07] 6.8] 66 o] 19] 200] 11] 0.0014] 5.8] 0.002] 0.0015] 0.36] 12| 13| 0.25] 37 0.059] 0.15 0] 735 Cd haVIng been Inﬂuenced by atmOSfer'IC depOSItlon_ o I [
Memento 346] 4] 0.31]0.08] 24| 24 o 13| 48] 25 17] 0.001] 0.0017] 052] 0.36] 0.37] 0.083] 0.98 0.02] 006 o 453 } ol 1 I Mallnnnnl
Bmzak | 3.81] 58] 0.27]0.06] 1.9] 16 o 10| b2] 29 12 0.0015] 021] 1] 021] 058] 095 0.016] 0.057 o 317 _ _ _ T TIEE T E I RN 14 e e
T ) ) T T ) | O ) 0 O T O B B °9§ oo oo —o—rs| @ 1€ moors surface waters manifest pH 3-4 having been influenced by 114 :
TemsTasteoost Tafal T orwk f srfoon ca oot contoro et oAl ok Toostom——o- = atmosferic deposition.
: : : : . 2 o g2
el mg/l In the surroundings of volcanites water shows increased mineralization, pH £ 5 |8 2 e Eo
Sandstons and Sr content. £ g 2 g g SE
sandstone rocks moor limestone granitic rocks volcanic rocks quaternary gravel unsaturated zone w = g 17;)

BOHEMIAN SWITZERLAND NATIONAL PARK - LANDSCAPE CREATED BY WATER




