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ADS TRACT 

Groundwa~;er conditions are conside!"ably L.1.fluencir.g under­
ground coal mine planning development and oper~tions. 
Hydrogeological problems are expected in East Slovakia 
wherA groundwater o~cur under artes~an pressure and r::>..se,;; tc 
hi.gh water inflow~ • ThA hydrogeological co:nplexity i" demo­
strated on example of the Sejkov :~grrite deposit • 

INTRODUCTION 

Due to continuous oxhausting of the home raw material case 
and a world power crisis as well, there is an increasing in­
terest in utilization of domestic coal resources thuugh cha­
racterized by lower caloricity,iess amount o:f !"eserves hut oi 
favourable geographic position, anQ rather difficulc mining 
and hydrogeological conditions . 

Several coal deposits are known in Eas~;orn Slovakia having 
been subject to geological prospection and investigation bu"t 
not used from industrial point of viAw until now. I'here are 
lignite deposits involved of Sarmatian-Pliocene age occurine 
in the Sub-Vihorlat Coal Ba.sin situated on the Yihorlat-Po­
pricny Volcan1c Massi:f slope • 
In ~;his coal basin mentio:aed, the Hno jne and the Se jkov-\" ys­
ne Nemecke deposits were in 1951-1?57 most intensively cxp1o­
<'ed the Sejko\' deposit having been sul:.JeC t to experim9ntal 
openings , too • 
In the :frame of' geological survey uperations .:>arried recently 
out for proving oil and gas-bearing horizon occurence in th,,, 
Eas~; Slovakian Lowland . possiblE> ,•oal-bearing areas tla\ e b0e'. 
tl1ere s tud.ied at the saino- tim8 . F:!:om among ':llem, the :'-iicila­
lovce-Inacovce-Bezov~e and the Secevce-Halcice-J.'ret:isov re­
gions seem ~;o be e.c. :'iS very promissilltt ones whera new lic;­
nite deposit indices to be subjec+. to i'cl':llr'3 1nvestigatton 
have been noticed, ~ee Fj~.!./. 
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::'be H:1.o.._in8 dPpos:.. l: lies in the Sub-VitJorlc'.. r >:.tnd Zd.~uz:..ce i~ii 
cas1.. oi' Miehalo"\'0e Cit)'" and i6 o::' the ::'ollc•"',.iri.£,· sr:ra.tigraplli'~ 

development. In the iowbrmost part of the subject basin there 
arc MesOIOuiu. Cehtra~ Carpathian Pa~eogen<e and marine rorto­
nian rocks dcpos1t8d Mesozo1r being present in Middle Trias­
sic to Cretaceous evo~utions. Central Carpatbian Paleogene for­
tilir..g the remaini.P_g part oi' i~eogene Basement: is representoed by 
a variegated Eocene :formation consisting o:f cong;lomera tes, san­
dstones and s!:la~es i'rom among which s"l.ndstones predominate. 
Tbo e;oal-bearing :formation i" to a considerable extent under­
~ain by mar:i.ne sedimentos rei'erred to Tortonian and consisting 
of sands"tones , oonglomerates and sa~t-bearing beds as we~~ . 
In the area whe-re coal seams are developed , Neogene sedimen­
toa tio1. beg·ins with a 200 m thick Lower Sarma tian formation o1' 

c~ay and mar~~- c~ay to marJ. composition characterized by varia­
l:le sandy admixturt>. and -::ompact sandstone intercalactions vci tiJ 
calcar·eous cement as well. 
Overlying this, there is an co.gglomerate-touffaceous group dro._ 
posj toe<! being formed by lava flO\·ls of ampnibole-pyroxene andc­
site nature where volcanic reeks predom.Lr..a ce, The lc.1•er grouj: 
represented chiefly by fine sandy and marly clays of grey too 
dark erey colours comprising several coal seams of mineatlc 
thickness has been gradually developed from this volcanic g-rolip 
mentioned. The lower coal group is overlain by a 30 to -'+0 m 
thick interjacent tuffaceous group consisting predominantly 
of pumiceous tuffites of garnet nature. Overlying this, coal 
group comprising tohe main seam formation is developed.It is 
oreated by clay , less tuffaceous clay and marly horizon. 
In addi.ti.on to the main seam mentioned , there are 10 to 1~, 
smaller ones o:f nnmineable widt;h and some negligible gravel la­
yers composed of Paleogene pebble material are here presenc, 
too • The coal group is overlain by varieg-d. ted clay beds with 
frequent gravel layers, 
The coal deposit in question is charakterized by rclaJ;ively 
simple t;ectomc pattern, Due to fault systen; o:f ~TW-SE strike. 
gradual field downthrow/ of dip and fault nature/took there 
place the de9pest; downthrown block being of SW direction • 
Cross fault te~tor~cs represented 8y a conspicuous fault baE 
been i:;bere noticed, tvo • Tectonic ~?vents ar9 s~rnchronous in 
toimo with the upper coal gro•.tp or gina tion • ,, 
Tro<e HnoJne <lcpos::.t covers an area e11.ceeding JO km-. It is tl1e 

main seam ubi cO is there considered. as Lhe most impc~ ~ant or~.c 
C~.nd may b8 in tbc seam complex \veil co!,'relatod. It ic- dcvc•­
l8ped throught tbt:;> -v,~hol€ deposit its thick.:ne~s V"aryinr_~; ::ct­
ween 2,5 ano ,:.,0 m. The subjecc <ieposir is te~tor.ic3.1ly li.-
mi ted 'l.nd rpsiricted by the underlying rock configura cion crc~­

dually d.yi.~ out so.uth1.;ards in ,::be s<>dimentoarr enmplex, 

:'hoc:.g't; of mineable cni <Jl;:ness, coal seams unoerlyin(!C the ma:i_;; 
a~a~ are of l~at~c~lai· evol,Ition, ~~at iE wby arl· con5i~exed 
as quflst1onablo from exploitation point; '.>f •Jim> . 
In the •1nderlying Paleo<5811e and .'lesozoic:o t'ormations 3.nd i,n 1:h" 
a~glomerate-'!;uffacHous group ,-_.,_:;:: \~ell, a.!'tesiB..n w:::: ... t2:rs f'ro?-qlt­
ently cf pie?:ome-cri.c .!.evei. aY'e _!Jre.sen"t. 
In the N~i ~lart of dAp0sl ~ \Ja tor r.rl1TJt:i Oli::" ... \.;01( :!'J l.ac~~ ·::;lr 
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v·ie~d having been. 2000 ~/mi.rh ::!:.n tba !.ower coal gr\.l:.l.f• ct.HU _._~1-

l;erjacent tu..ff'aceous group there are lower amount.~ C•f ,-ra"t~! 
in storage of standing level close to surface. 
Variegated l:Jeds and Quarternary sediments are hydrau.Lical.L~ "c­
nnec ted wi tb surface waters and are of conf'1.ned nature, "teo 
Because of intricate mining and hydrogeological conditions 
supposed resulting from the so-called Zemplinska Sirava dam 
partly covering nowadays the coal seam area . the Hnojne depo­
sit is not considered to be extracted in the next time 

The Se.jkov-Vysne Nemecke deposit lies in the Popricn)· RaJ:I€:e 
foot-hills situated at the Czechoslovak-Soviet boundar:' and 
will be soon subject to detailed investigation/see Fig,l 1 

For stratigraphic division of' the Hnojne and Sejkov-Vysnf N.;­
mecke coal deposit sediments see Fig,2 • 

Flli.2 

STRATIGRAPHIC AND LITHOLOGIC CONTROl OF LIGNITE DEPOSIT 
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In the deeper-seated parts it is underlain by Mesozoic ~ormi:ag 
there an immersed ridge- the so called Humenne-Uzborod Horst the 
continuation o:C whtchin the Hncjne deposit area has oeen notl.­
c-od. 
From lithological point of view, Mesozoic consists chiefly o:C 
limestones,dolomites and breccias of Triassic age. 
<)n both of two sides of the bors t, ca.lcare<>us sands tones and 
shales of Central Carpathian FlyEb evolution have been hy ge­
ological survey works encounterd. 
The volcano-sedimentary coal-bearing complex reachinG more t~an 
100 m in width is deposited on t~is -oascJmrcm.t mentionud, In its 
i:'asal par-:: sandy-tuffaceouscia:,·ey f'orma tions predomin::. te whi­
le-' upwards ar, increasir..g amount of volcanoeene component;" ba:"' 
been observed.Overlying tbose.tuf'.faeeous-claycy beds ·.vi-::h cca.l 
seams involved are emplaced. F'ive coal seams are de\'el;:>ped 
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_r:. :lJP sucject a.r8a rbe 7~1J..Ck:n.es:=, o:f tbem l:eing the lower 
'.·o;l.~ ::scam 'J(Jn&J"~-;;.::.llt~ of' !.i"?,ni-r;e material wit.n c~ay and "tt::.l'­
t~i"te ~c,~~ther~ 

1.'e·:..l;OD1C e,'·o::.uJ.ion is considered to be relatively quiet na­
t:urc.Tvo normal faults, however,throwin& down the coal seam 
som~ 60 m have been there noticed, for geologic cross-sect:ion 
~f d9~osit see Fig.J 

:=tG.3 SCHEMATIC GEOLOGICAL CROSS-SECTION OF THE SEJKOV UGNITE DEPOSIT A-A' 

-151 .. 
5I 

·SI .. 
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-
The direct roof of coal seams is mostly composed of clayey 
sediments, clays and sandy /tuffaceous/clays /20 to 60m 1;bick/ 
of very low permeabili~y £arming sufficient protection against 
water inflows. It is in the nothern and norteastern parts of 
ueposits only that there is a lower-grade protection w·here l>a­
ter-saturated sand and sandy gravel layers occur but they are 
mostly of isola~ed nature not interconnected one with the otbe.r. 
Some more permeable layers may be hydraulically connected with 
surface streams.When performing experimental opening by under­
ground workings, the hydrogeological observations made proved 
a maximum inflow of 150 to 200 1/min. coming :fr0m the roof, 
From mining point of view, the underlying aquifers arc consi­
dered as the most important onAs, They are prAdominan~ly formed 
lJy '\"OloaJ.tic rocks/tu:f:fites, conglomera-css and andesites/ with 
fav(lurablA conditions :fo!:' groundwater f"lOl>ing and accumula­
tion ae WAll. There is artosian water with piezometric leva~ 
involved. When sn(;oc:ntcred by drilling, water flows from ''ells 
havA been .in many cases observed. 'Water present in th&se a'-J.u­
ifers iii' mostly ir: direct co::uact with . the seam and shows 
con.<>iderably high pressure xelated ~o the coal seam deptb. 
In case o:f r.be Sejko\• II. Shaft, breakdown of the inclined 
shaft •:wttom has been c}.ose to ~he fac"l obser,;ed !:'esul ting 
1:roru high -.va t"lr pressure of a standing infl~)'K ,n' JOC l;'mir<. 
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::.::omlnt; i'rorr; rne underlying tu1't·:_ ~es ..:.··tocdlng ::1.1: are;.... '>:'~'f"'­

~jn:? l!JC min the incli.nBd shaft/. 
ti~~derl·:;-i.nE tbe,•J-:.. aquif'£r.=: mGntioned. MEsozoJ..c rock.5 l.;..m7'-
~torteE and carbonat~c breccias /are in deptbs r0~Cblne m0-
.ce than .200 m .5i~uated. T'hE: waters in'Volvt:-d may- be intercon­
nect:ed ·witb the volcanic rock aquif'ers. In pumping tests per­
+-ormed, the well yie~d was vary:t.ng bet,veen (J,l and 0,4 l/s 
:.n cas£- of a l to 40 t!l drawdown, 1-fate:!:"' i'lows from wel1s and 
~at:•-.1ra-cion ty carbon dj~oxide nave been somewhere obser·ved. 
,,-hi~e a:f-rer encou:1tering tbe aquifer , in some wel~s eru:r-­
t.Lons "took place. It is Humenne RangE' which iE cons:t.dered as 
t:be infi~-cration area o:f these horst waters , while a cer­
<:ain amount a:f those is derived :from neovolcanit;es of· the 
western part o:f the Vihor~at Range .Under favoural•le litbc­
J.ogical-tec-conic conditions , waters may migrate ±'rom Meso-
zoic into ~eogene formations. The drainage function supposed 
:>f .1-lesozoic rocks 'Clnderlying the volcanic ones is proved t: 
eonsiderably high water-bearing capacity of the subject 
horst related to the ex-cent of Mesozoic autcrops in the Hu­
menne Range / f' ew springs, low run-off values/ • 
Hydrogeological data coming from positive hydrogeological 
..r•~lls are present; ad :t.n -rhe f'ollowing -cable: 

Table l.Hydrogeological Data from Exp~oration Wells in the 
Sejkov-Vysne Nemecke Deposit Area 

Well 

VR-1 

H-4 

H-5 

H-6 

H-7 
H-9 

H-11 

H-12 

Dept:b 
/m/ 

1?.2 1 0 

28l,l 

8.<:,0 

88,0 

288.0 

96,6 

115' 0 

136,0 

Proved Rocks 
interval 

/m/ 

15-100 andesite 

244-298 dolomite 

65,5-82 andesite 

76-88 andesite 

255-289 dolomite 

83-96 andesite 

101-115 andesite 

129-136 andesite 

Yield Draw- S-can. level 
1/s down below. sur-

/m/ face/m/ 

2,38 9,0 (J, 7-1. 6 

O,J 65,0 5,6 

a.6 1,8 l,J5 

0,41 2,8 0 .• 
'' 

0,9 1,0 w.:flow 

7.4 s.o l~Cwell 

0:5 LO ·w, f' lo~: 

4,7 2,0 -.~ ~ .f l.Oi.f 

On tbe basis of -che results and evaluation o:f so01e byd1'~'­
dynamie tests carried out , 1::he following basic hydraulic 
param.eters of aquifers could have been stated : 

~08 

Tuffaceous clay , 
tu1'1'i te 
I'ufface>Jue breccia. 
andesit:E 
Limes-cone, dolomite 
/Mesozoic/ 
Sandstone,shale 
/Pa.leogene 

Coefficient of Coefficient of 
Transmissivity T Permeabili~y k.,. 

-4 2 ' 
1,5, lC m J:::. 

) 
-I m , s 

-'i 
2.0.10 · m/5 
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G:'•'J~·~nd..wa_~ers !..?1 Jol:...:ar~i.c ccoplaxt;<.s u..re v:t" rre:i.i.ul'£1-gro.de 
sal:il!i '-'Y /0, j r..v 0, ~J fS/ 1../ and oF "bj c~rho::kl 't~ -..:;al c.i. uta tYP'"=' 
t~eir te~peracur£ vary1ng between !6°anti 18J C. 
~escz0:i.c watsrs are high .saliai~y enos /2,~~-~~,6 g/1/ ~1· 
complex cherr.ical type /bic::..rbonate-nat~iuo-cc..lcium/ tbe1.r 
temperature rf'lJ.ching :!OuC or even more . 

~ Table .;., Basic Hydrochemical Parameters 

Well Salinity sl A, s2 . 
g/1 "" 

Al 

II-5 0,41 15,68 70,73 13.57 - anJ.esi";e 

IJ-!{9 O,JJ 76,23 23,72 - a.ndesit:f.: 

H-4 2, 65 30,77 :;6,68 12:53 
H-7 4,61 13,01 34,06 52,1):. dolomite 

DEWATERING AND DEPRESSURISAl'ION FOR MI:lffi DE'IELOP:l-iEl-:T -· 

DISCUSSION 

From the above mentioned it f"ollo'is that l!ydPJgeoloc;ical 
conditions ruling in the Se,ikov depos:!.t J:>ut in tre otbe:­
ones , too situated in tbe subject azea seem to be h1ghly 
unfavourable from mining point ol' view ana possible ~'Xplai­
ta tion will inevitably depend on tb;:o stage 0f ctc:n•a t8r ing 
performed. It is necessary to poi.nt ont that: axpl:>::.tation 
without dewatering of" deposits is there not possil:>lc ""'' alL 
Fron: dewatering point of vie"'• the :follol-.•ing qucstiur..s roo!l-
cernine-

-dynamic groundwater resources i~ ca~e o~ denp de­
pressions ~armed due dewatering 

-time f'aetor o:L' pre-dewa rer1ng, and 
-dewa:Gerin.g inf" luence Oil the Sohrancc, tl'ir"r,ral "a cer s 

cannot be answered at the present time 

In case of" not; succeeding in lowerinc t;he pic3zomc rric l<?V<-).L 

of the underlying aquit'er /below t:1e output level/, extr cJmely 
;.;.nf"avou.::-able mining condit;ions including danger of continu­
ous inrushes as well as possi J::le f'ace and S'J.ppor t de.fr.rmc. tic no 
could have been there expected • 

:§Y n.nalogy from similar Czechoslovak deposits /e.g·, tboe DPj­

nany Seam situated in the f'outh Moravia!" Lignite :hst:rict/ , 
rle\\'atering can be made by .:>oml::ining sui"~a..:>r, dewa.ce::-ing ~rc}_l, 

•vi th •..tndergrour.d v:orkings • Surf"aco wells \io'0u:LC'. serve as pre­
dewatering ones b~' means of' drilling I'ilters and c'le proc<>s.-; 
w:>:.tltl be terminated by undBrgrou.nd working drc..inagc . 
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In tbe course of previous investJ..gatl.Yn5 . .:Jo a tt:e·r~t:·..:._on na.~ 

been paid to gas hydrogeol.og~cal sur\•e:•'• In f::tc"t, '-n some 
wells encountering Mesozoic rooks , mineral waters erucid:H'ld 
in carbon dioxide /about 2000 mg/1./ have been there noticed, 
Some lower enrichment ,however, of similar nature in the 
underl-ying volcanic co:nplex /andesites,tuffs/, E-,g. in borP­
hole U-49 /about 400 mg/1 / has beer. also found • 
Thus, it is necessary to know, whether there is a ~~o-pbase 
system /i.e. water;.e;as/ or a one-phase onP/gas-s.aturated wa­
ters/ involved in rocks underlyir..g the subject deposit. 
Groundwaters occur~ng in the immediate base , however, are 
generally supposed to be of monophast1 system to be changed 
into a biphase one due to dewatering influence, i.e. water 
pressure lowering , and an increased gas saturation pressure 
will be there observed at the same time. 
Gas occurence in groundwaters points to well permeable tec­
tonics ·and may be considered as tbe result of post-volcaDic 
acti~·i ty. 

For better demonstration of possible dewatering of the under­
lying aquifers /groundwater inflo\Y yields/, groundwater fl.ol\ 
simulation for water level cbange forecasting has been per­
formed. The groundwdter flow simulation has been carried out 

by two dimmensional fir.i te diffez'enco analogy using digital 
computer • The subject modal has been sim1..0lated for steady 
stato flow /by I.Mucha,l985,Dept,of Hydrogeology,Comenius 
DDlvarsity, Bratislava/. 
For basic data /boundary conditions , hydraulic paramet~rs , 
groudwater levels /see Fig. 4./. The total inflow into the 
d~posi'C bas been first stated by equivalent well mothod/0,08 
m /s/. The water take-off· facilities /wells/ individual no­
des following the deposit course and dip to the south have 
located in such a way so that the drawdown requested could 
have been achieved. 

On the basis of the results obtained l:y simulation it may be 
said that dewatering even under such difficul~ conditions 
l\-i.ll be virtually possible but it will have to be convenient 
to mining plans and the hydrogeological condi t~ons given. 
The maximum groundwater inflows fro' the underlying aquifers 
are expected to be 0,080 to O,lOO m /s. 

A t·uther problem to be taken into account is the question of 
possible influence o:f dewatering and eA.-pJ.oitation on the 
Sobrance Spa mineral waters being some 8 km :far from tne de­
posit only /see Fig.l.and 5./ There are mineral waters of 
chloride-carbonate and calcium-sodium-sulphate nature o:f an 
:i.ncreased fluoride content/total salinity 10,5:2 g/1 ,890 mg/1 
co2 and 49 mg/1 H?S saturatio~l. 
From genetic point: of view, these l\-a'Cers are related to Ca1'­
pathian and Mesozoic sediments ,where groundwaters orig:lnally 
coming from volcanic rocks are responsible for Carpathian eva­
porite dissolving and are then accumulated in Mesozoic rocks 
referred to the Humenne-Uzborod Horst, After being enriched 
in carbon dioxide derived from marginal faults, these waters 
are penetrating through volcanic rocks and Quarternary sedi­
ments and are outflowing at the surface/Mlyn.ircik ,1985;. 

21G 
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In order to establl.sb a pr;::,te~tl.:lL zcne <:o.r·-=>'.1J.lU the .3ot.l""anc.::­
Spa , detailed hydrogeological survey lla"' t;aen cc1bre in l98~ 
carried out. 

FIG.S 
SCHEMA TIC GEOLOGICAL CROSS - SECTION B - e· 

SOBRANC! 
SUCOV-DEPOSIT SPA · N 

~~·: ·~ I I 

~~·;:i;); r:·;-Jl!~§(( / ~f!0'SC 
I 1 I I I 

Zla 

Tins third-stage zone necessary fox· pro tee tin;; tbe in.t'il tra­
t1on area and that of mineral water formation is situated in 
tt1e close vicinity of the subject deposit. Just dewatering 
oi the underlying rocks will ~reatly 1nfluence groundwaters 

od deeper circulation and due to water pumping , extensive 
aepressions reaching the protection zone are there expected 
t:o be formed • 

For better demonstration of possible dewatering influence on 
mineral waters , groundwater depression ranges in various 
time intervals have been according to Theis calculated/see 
Fig.6/. 

Ft6.6 
GROUND WATER DEPRESSION RANGE 

...-------· I 1 2 :; 

!.~ 
-~ 

s 

0.. ...... •;. 
T• t5.10"' rhc 
s. z.w-• 

•• I 

From the results obtained it follows that when dewatering , 
depression levels will reach the protection zone of Sobrance 
Spa and :for this reason increased attention will have this 
question to be paid to. 
rbat is why a group o:f observation wells is there supposed 
to be established :for indicating possible changes during de­
watering , on the basis of' whioh protective measures neces­
sary will be immediately taken • 
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