
The eeoloeicel methods and resultats of the preliminnry de­
watering of the water-beerin~ layers in environmAnt ol' coal 

seams in Borsod Brown Cos~ Basin 

B~la Be logh 

Borsod Coal Mines, Miskolc, P.O.Box 190, Zipcode JSOl 

Andrew Juhasz dr. 

Dorsod Coal Mine, Miskolc, P.O.Box 190, Zipcode 3501 

Summery 

In the pAper we make known the localization, the houndAri"" 
of the Borsod Co a 1 Baa in, the ~·eo logicod structure of it" 
coal seam groupe, the thickness of the secondary protPctiv 
clayish rock and sand layers of the coal seam!!, their thick­
ness variation, and rock physics characteristics. 

The sand layers have water supply, and contain stressed plene 
of ~round water. We make known the functional ~ystem of the 
layers. We define the rate of danger of the ~round wetPr on 
the basis of the specified date and documentations. We per­
manently do the dewatering in advance of the water-hazard 
mines. 

We describe the kno~n relations those we desl~n the d~wnter­
ing /the yield, the number of the walls, the distance ol· the 
wells one from another, the time of dewaterin~/ with. TI1ese 
calculated date are confirmed by the practical ot•sevetions. 
lie discuss the placement of the filterinr, "ellA ln the ro"d­
ways, the method of their countersink and filterin~, end 
the erection of" the wells observing the stratum ~;eter. 

We observe the troubles these have influenced the design and 
effectuation. We count the things to he done which can con­
tribute to better erection of dewatering/ the enlerpement 
of the diameter of the wells, the effort to make a complete 
well/ to increasing by the effectiveness. A complete well 
means that the water-bearing layer is dilled throu~h 
totally, and the pipe in that layer is fitted ~;ith filter. 

Dorsod Brown Coal Basin /Figure 1./ is situated on the e~~t­
ern part of North Hungary. Tile character of the basin is 
determined by the mountains representing the boundnrie" or 
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rather by their continUI•tion" under th" eurfec.,,/In the 
"outh ls Bukk mountAin, ln thP north "r" Szendro And fludA­
bltnya moutain5,/ The floor formation" /Olip;ocen, rf'cently 
determined Under Miocen/ shows the bounderiee of the co~l 
seams in the west. /Here the end of the coAl seam" i~ 
caused by eros in,/ The brown cos 1 bAsin is open in the "'"'t. 
The coal seRmS come the an end in the dirflctlon of thA d""P­
sloughs respectively of the peleotypAl see, 

The coal seams occuring are formed in the Helveti"n substRf:fl 
/recently named Ottnenr;ien substa~e/ of tho ~lioc1n-;:;o:'F,e, [1. 

The 11erie of strata of the coal seAms /Figure '2./ -thAt th" 
coal seams and the secondary rocks developed in- thAt we 
will deal later with, is well distinguished from the floor 
and the roof formations, Its floor is so-celled under riolit 
tuff /tufit, ~reen clay/ which is develored on the tot~l 
area of the basin, Its roof is younger formations /TortoniAn 
substage, recently named Badenien subeta~e/ which mainly 
are tufacoeus as well, The eerie of strata of the conl snRm~ 
is incomplete in most places /mainly in the west/, because 
a pert of these has been denuded by erosion, It fAcilitates, 
incresses the weter supply of sand layers. Its thickness 
is between 20-400 m, 

We know three seams in the west part, five ae~ms in the 
east part of the basin in the Helv~tien aerie of ~tr~ta, 
/All the five seams ere not in the total areR of thP h~~in, 
hecause the coal forming proceseooonected with the trans­
gression or the regression is moved away in the west in 
the northerly direction, in the south in the eastward 
direction, The thickness of the coal seams is between 0,8-
12 m, /This time no more than J 111 thick coal section -
excepting Ormos Colliery - is stripped, and more than 
three seams being under the others will be not stripped 
in the future, too,/ We identify the Third eeau• in the 
west basin with the Fifth seem in the east basin. 

The eerie of strata of the coal seams is formed by brown 
coal, clay, clayey •arl, rock flour /aleurit/, send end 
their transitio-nal rocks: sandy clay, d&wk etc,[4]0ften 
clayey form&tions &refound accompanied by the brohn coel 
seams /excepting the Second &e&m/. The thickness of 
clayey form&tiona is changing, We give an illustration of 
the isoline thickne&s map of the coAl seams protectiv 
layers of a p&rt of the south basin demonstr~tin~ the 
change of thickness, /Figure J,/. The sitaation is more 
unfavourable in the west basin in respect of the protectiv 
layers, because there are some pl&ces /e.R. the Second coAl 
coal seams in Egercsehi, Ferkaslyuk Colli~ria~/, where 
either sand layer is located directly on the coal seem or 
they are sep&reted by some centimetres clayey formAtion, 
Thus we can say that the bigger part of stratum water in­
filtrates into the underground working places because of 
stoppage or petering of the protectiv layer in bigger part 
of the basin. Some rock physics characteristics of the 
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protectiv layer: 
Natural water content 
Sand content 
Density 
Young's modulus 
Unidirectional compressive strength 
/The smaller value ia charastaristic 
of a leuri t/. 

26 - 11 t 
H,fl - (JQ 1 

2210 - 2)~0 k.v,/•' 
140 - 1150 HPA 
1 , J - 12 , 5 MP,, 

of clay, the bigRar one 

There are aand layers among the coal se~ms in the eerie of 
atrata of the coal seams. As we hAve seen the SAnd lay~rs 

are located directly On the coal Seams in SOme plaCP8, in 
other places they are above them nith some protect!v inter­
bedding, /We examine the sand layers in their position above 
the coal seams/, The number and thickness of sAnd layArs 
changes /Figura 4,/, A lot of sand layers have been developed 
where the interval between the coal seams is long /in case 
of the First and Second, Third and {ourth seFim/. The r"tio 
of sand layers in East Borsod Coal Basin is about bJ %, in 
the West Borsod Coal Basin is about 55 ~ on average, 

Stucture of sand layers are inhomogeneous, We can observe 
regional /conaiderably/ and local chen~ee, The regional 
changes have coarse granuler structure, The local changes 
in the development caused them turning into clay or the inter­
bedding of clay /clayey rock/ pocket. Previously we could 
not separate them, today /on the basis of geopbysioe profi linp:/ 
they are separable, 

We add the graoulometric composition curve of send discovered 
Feketevolgy I, Colliery to show the nverRp:e f:renu lAr struc­
ture of the sand layers, The rock physicacharacteristics 
of the sand layers provide an opportunity for dewatering 
in advance, There ia stressed plane stratum watar in the 
sand layers, their dynamic water plane ia slightly lower 
in the valliea, thAn the groundwater level, Rut positive 
layer pressure system occurs, too. The water plene in the 
hills follows roughly the configuration of thR terrain of 
the surface, but it is slightly flatted, /The w~ter pl~nes 
are relatively in deep position, 

The structural disturbances /faults/ bear a si.'l"nific,nt 
part in the movement of strata water, It broke the "'Jld­
ferous layers, moved them a .. ay from thelr urj,.;inAI position, 
it narrowed do10n the water-course epace, 8urface. !Jut jt 
made hydraulic contact in the layers being one above other. 
This hydraulic contact shows up only reginnally in natural 
/primer/ condition, because some fsults 10re impermeebl<' 
- as 10e obeerved - &nd they only bA<:'ome aquiff'rou" effect"rl 
by the movements in consequence of coal worked out, 

The expectable formAtions have WAter supply, The l11ten.l 
water supply through the str,.ta basset is hig:~er thRn tha 
vertical infiltration, The supply cAn originate from 
keratic water or ground water, In ~ener11l, we can dRtermine 
the places of water supply and direction of tha flow, 
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The most signit'icent case ot' the strata comm1.mic•.t.i on '"YS tP.m 
is, when the equit'erous layers /ln "' position form .. d oy 
the erosion/ in the pr .. sence ot' a coal seam cont~ct b"tt"r 
the aquit'erous layers /ksrst, grave 1/, and they ere in hi.o;her 
position, the ground water is compressed in consequence 
ot' this, There is a case, t'or instance, in the Sejo valley, 
/Figure 6,/ 

' '. ~ ,-'':"- -,_<;;;;( 
The plane ot' dewatering is need the d&terminetion ot' the·· 
Ciltration t'actor, We make it, it' it is possible, with kater 
production in the geological research end in the6minin~, too, 
The value of the Ciltration factor is mainly 10- cm/s,rerely 

10-.5 em/a, 

The following data, 
are at our disposal 
hazard I 

documentations /with 
to the determination 

geophysics sections/, 
of the ground .,. ter-.,. 

1,/ 

2,/ 

Drilling successive lsy&ra, Bnd on the basis of 
these we make the t'ollowinga: 
a,/ iaoline map or the thickness or the protec­

tiv layer, 
b,/ iaoline map or the thickness ot' the a~nd 

layer, 
c,/ tectonic map 
Levels or ••ater, They are used to draw the isoline 
map of water level, 

We draw the iaoline map or th& thickness of the specific 
protectiv layer collating the data 1, 8nd 2, and the maps, 

We use the rock physic characteristics Cor distin~ishin~ 
the layara determining their water-leading capscity, 

We counted our working collieries by water-hazArd on the 
basis of XIII, Chapter, Water fnruah ot' AfiBSz /General 
Mining Safety Rules/, Half /6/ of our 12 working collieries 
are water-hazard according to Rules, These are Farkaslyuk, 
Putnok, Kirald,Feketev6lgy, Szeles and Edeleny, 

We permanently unwater our water-hazard collieries, end 
reduce the stress from the roadways drived for the purpose 

of mining, 

Minig water waa .59, 9.5•'/minute pumped from the Rorsod 
collieries on the 1st o1' July 1981, 66,6 ~ of tint water 
is pumped from water-hazard collieries, In 19~0 we drill 
427 drainage holes 4211,.5 m long Cor dewatering, 

The main developin~ roadways are perpendicular to the f .. ults 
according to the fault situation /the strike of the faults 
is north-east - south-west end their characteristic is such 
as a trough, en upthrust/ in Dorsad Coal MinAs /in the work­
ing collieries of Borsod Coal Mines/, The preparAtion of the 
stopea occurs in the intermediate speeR of faults. So thA 
length of the logwall feces comes mainly ahnut the frequAncy 
of faults, In 1980 the lr.ftlt of the logwell feces ""S 
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bet•,.•en 41 - 124 11etres, 70 - Hu '" lono: lonl"""ll '"""" 
ware aost typical, Dorsod Coal Mine~ produced 5,J million 
tone coel in 1980, 42,1 ~of LhA production cAmA from 
water-hazard collieries, Th" !Olze of the work<'d out ~r"" 
was 2,29 square kilometres, 
Vater hazard very rerely eppeers in the form of weter in­
rush /at strata water 200-800 1/minute/ in the colliarle~ 
of AorBod basin, ·hut it delaY" the rece to drive drifts. 
Drippiag weter in Iongwell workinr,s csused e decrease 
in strength of the secondary rocks in consequence of 
ainkiog into the floor the po~ered support" and the cutt­
ing aachines, The infiltrating w!lter kef!ps back the better 
output per aanshift in the atopes, The output r~r aRn­
ahift in the stopes can decrease 25 ~ undRr th"' effact of 
dropping water, 

So the chosen dewatering aethods have to be such which 
decrease the stress or the water levRl on big arfiR '"' f"r 
as possible that the drift driving or the stop~~ csn occur 
in a depression space. 

Ve arfl concerned with a lot of dewaterin~ versions in thP 
Borsod Coal Besin. These are: 

8
' i~~i~t~eaya driven in the roof of coAl 

a
2

• dewetering by provokin~ store 
b, drilling 

b
1

, dewatering by inclined roof wells 
b

2
• dewatering by floor wells 

bJ. dewetering by compreaaed air pressed in 
vertical roof wells 

b4, dewatering by wells drilled fro• the 
surface 

b
5

, dewatering by vertical roof wells. 

About these a special lecture will be delivered Rhout 
the dawetariag by wells drilled from the ""rfArf' And its 
reaultata, Ve are nat cancoraad vlth the eatiMation of 
the reeulta aC t._ •iCCarent do .. tarin~ aethod by vertical 
ro.C vella proYOe SLaploat, aoat effective and Moat 
acon..,ical .-.nc the under~round dawetarln~ .. thoda, 
For tae ti .. Doing we adopt ~lone this, so we erA con­
cerning vita a detailed account of the desi~n, ~orkin~ 

aetbod and efficiency of this, 

We deter.ine the follow!~ data for the dewAterin~ plAn 

l, Ve calculate tae vater diacher~ ~ccordino: to the 
relationship Dupuit - Thien •• a function of tiae, 

b2 - h2 

Q t,:Jo,k 2 0 
:; 

It 1. 
lc 

1'e 
where 

h2 the heicht of water col~ aft .. r rel .. ~se of 
atreaaea /a/ 
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the r .. ainin~ ~nter colu.n 1•1 
the dJ,.tnnc~ ~~t~ " fnof' t I r~n ,.f t. i1.,.. /m/ 

the equival11nt r"dius of th" "r"" 

lo' 8 detet"lll1 ne the ""tar di,.cher~" ""' " funct inn nf th" 
numb8r of' the est,.l>lieh8d w11llto, too, 

h2 h2 

Q' 1,)6, k 
2 J 2. = 

lg 
R 

)/N/ 

"here 
hJ the "ater level in the >iell. rel,.tin:o; to 

the f'loor of' the etrntl'l 
R thea distAnce action belontr.inr 6 ~~:othe 

nr 
" /ll/ = 1 I r • l • 2 • • • n-

1 

I o 

"here 
r the radiua of' the ""11 

0 

J. 

The ""ter discharge derives f'ro• th8 collAtl->n of' tlw two 
valuf!s. 

2, The relation mention8d below giv"" the numher of 
the necessnry well!!, 

N = B 
q 

max 4. 

qt the "ater discher~e of' a filter-bA.-.r"d 
roof "ell "hich we determine with the 
gr11phic .. thod of' Scmieder, A. a11 a 
!'unction of the pt>r""'""bi lity ro.,ffic-ient, 
the piezo.etric pre,aure of the strat,., 
and the dt,. ... ter of the wall. 

8 = 1,2 aaf'ety rector 

J, If' we established walla ell in the roadw•y 
surroundinfl!"" long,.ell working the di!lt!lnce of t!w ""ll!! 
derives f'rom the relation .. ntioned hPlo,., 

X : 
2 /L+b/ 

N 5. 

4, The time of' dewaterin~ /relense of stre~~es/ derive!! 
f'roru the relation mentioned below, 
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t = I 
2,25 a 

where 

• k.H 
no 

a = 

,, • K • ~, • !It r 

piezo-elektric-conductlvlty 
/ .. /aec/ 

H = piezometric pres~ure 

n = free porosity 
0 

,, 

W~ CBD calculate the time of dewatering, too, but it is 
not necessary in the mining industrT /only then>, wlu•re 
the time of dewatering ia longer, than the optimal dis­
coYered coal reeourchea respectively th~ ere~ determined 
on the basis of other r~sp~cts/ therefore w~ dPt~rmtn~ It 
on the heals of thA optimel dl~covery, 
The walla necessary for dewetering- on the basis of calc­
ulations, which have been verified hy experiences - ere 
14-JO metres epert, The time of dewAtf!rin,o: is lq-26 months. 
The water is produced from the water-bearing sAnd lAyers 
in the roof by the drainage wells /fitted with filters/ 
drilled into the roof, The filtering wells Are drilled rrom 
the developing roadways oftenest lfl-2J m from onA anoth~r. 
/Figure ?./ Ve make an effort to limitin~ by wells en Area 
as big as possible at the same time /adjacent J-4 coal 
panels/. But this ia determined by panels devBloped or pre­
pared by roadways. Would be good to increa~a the Ares of 
the developed coal fields so dewatering of the longwAll 
faces would be more economical, 

If "e know the direction of water flow we decrease th" di.~­

tence of the walla at right angles to the direction. We 
increase the distance of the well!!! in roadwa·y!!l driv"d 
beside lon~wall faces, 

We have a lot of type drilling ril':s /CrAelius HY 40, SzFI\-1, 
MDR-O:l llnd MDR-06/io drill the roof wells. In the fnture 
we will standardize them for the MDR drillinP, rife ~fter 
wearing out the old rigs, The dillmater of th" loiell!!l is 100 
•illimetres, The Fic-ure 8. aho•s the shematic "ketch of 
drilled wells, 

We know from experience that we can make wells without 
locked boring heed till 2-2,5 metreA/b8r water pre!!l~ure in 
our roof !!lAnd layers, If the pres!!lur" is hi~her thP ronf 
drainage bore hole is drilled with locked borin~ hAad and 
cemented standpipe, The filtAr pipe is drived Into SAnd 
layers bBcause the sand wall is collapaible. lie are not 
able or we ahould be able to do a complt!te well only very 
difficult in consequence of coll8p!!le. Generally, w" ArP 
satisfied with putting some metres lonP. filter pipA into 
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Sometimes it is very di.fficult to drill A hnrAhol" I•"C"""" 
sand in large quantity can flow in through boreholPs ,.t 
some places, We defend ourself egainst it respectlvAly ..,,. 
regulatB it with locked boring head, 

We use iron or synthetic filter pipes for dewRterin~ in tlJP 
wells, 

The filter pipe m"de of iron is 6) millimetr .. s diAm.,ter, Jt 
consists of 0,6-1,5 metres lon~ pieces, Perfor~tion l~ 
longitudinal or round holes. We use screeninp, cloth or 
corrugated separator plate cover - dependin~ on size of 
erain - to protect the filter pipe "galnst clo~~in~. At 
present we usa it rarely because synthetic pipe ~upPrsPd~d 
it because of its advantageous quality And economic~tl usA­
fu lne ss, 

Synthetic pipe applied as a filter pipe is similar to iron 
pipe, Dut the joint of the pipe pieces w"s worked out with 
shrinkage junction, 

Catch and diversion of water brought out of minlnp, places 
creates troubla,w~ try to make use of water prndt1ced from 
isolated mining places,[lJ 

We ba~an the development of our obsarvi no: system nf ,~round 
t<ater in the mines to make the plana of dewaterin.~ more 
accurate, and to atudy the efficiency of daw .. terin~. 

In the future we should like to pro~ress in particulAr~ 
mentioned below of the plane and effBctuRtion of dAwAter­
iog, 

a, We hRve observed the yield of the water drRinR"'" IJor~­
holachRn~ea to a high de~ree, The ceuse of this is the 
grain composition, the Cree porosity of w"ter l>earin;~ 
sand layers are changeable, We can show the chan!'"e or th" 
~~:r" io compo" it l on, the rou~h 1':ra i ny lentiform "'" nd loy 
under:~round geophysical measuring, So we sh<> 11 not locate 
the drainage WAlls equidistAnt froM one another, l•ut ln ., 
interspace. So we shall place the Ci lter pipe in the rou:>;h 
grainy layers, end as a result we cRn incrAAse the w~tPr 
yield of the wells and the Rmount of the prorluced w~tPr. 
We determine the section of a borehole wher11 we hRvA to 
place the filter to si!Dilarly by eceophy,.ical m .. asur·in~. 

b, We will increase the len~ht of the filter!n~ horeltnlos 
drilled into the water bearin~ sand layors. We qfrivo to 
do a complete well, 

c, We shall increase the di,.ruater of the dr~in~~e well~ 
and the inlet surface of the filters. 

The dewatering method preceding; the lon.<;w" ll workinr:s, a~ 
stated aoove proved the efficiency in the nor~nrl h"s in 
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1. ~li•itation of tbe coal bAsin 
2. Anta of the work in.~ co llJ eries 

Col\lllm section of the eoa 1 seA• ~roup of' Elorsod Orown Ce>"l 

""sin 

1. Eastern 
2. Western 
J. 
4. 

Surface 
Clay 

5. Gra-1 

basin 
basin 
soil 

Sanely clay 

ra,o;ion 
recion 

6. 
7. Tu.Cf and rocks ori~~tinated fr- tufr 
8. Aleurit 
9. Send 

10. Clayey gravel 
11. Sandy ~raYel 
12. Tuef rock •ith li~nite band 
lJ. Clayey 111arl 
14. Li111astone 
15. Shale 
16. Coal 
17. ae..eary of atraticraphic diecordAn .. 
18. Sand with craYel 
19. Clay with leaf residue 
20. ~aft4atono, lantifor. aa~d 
21. Clayey coal, coaly elay 

Fipra ). 

ChaRI':• of the pretective layer thicknft!!IS on the 1\orth r"··inn 
of East Coal BAsin 

1. Haail":fttd. li- ef thickness 2. s .. _.,._d u- ef tide«-·• 

Chan<!~• of sand tbickness ..., the North r.,•ion of th .. h•~t 
CoAl IIAsin 

1. I~<osirn"d line of thickness 
2. ~uppoaod 11 .. of thickness 

GrAi•-aiso eharactariattca fr- th., :"o .. th Ce>"l Fi .. ld c•r 
Faketavol;!'y 1. Ce!lj,.ry 

1. Sand 
:.t. Sand flour 
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Figure G, 

Hydraulic Model of the P:roundw"t"r ~upply 

1, Clay 
2, Sand 

Fi~re 7. 

Places of the filtering wells in the devolopin~ roedw•y 

1. Water observinP: place 
2, Drein~~~ v~lls 
J, Inclined drift 
4, Tr!'lnsport roadway with rubber bAnd 

Figure R, 

Technolo~ic drawing of the drsina~e ~roundw~tPr borAholP 
with drived filter in FeketevoleY I, ColliPry 

1, Sand 
2, Sandy grevel very water~d 
J, Sand, grey, fine grein 
4, Sandx aleurit 
5. Aleurit 
6, Calcareous cley 
7. Perforeted, filtered section 
8, Establisment of well he~d 
9, Borehole wall 

10, Synthetic pipe 
11, Cemented locked borin~ he~d 
12, Roof 
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