IMWA Proceedings 1982 B | © International Mine Water Association 2012 | www.IMWA.info

The geological methods and resultats of the preliminary de-

watering of the water-bearing layers in environment of coal
seams in Borsod Brown Coal Basin

Béla Balogh
Borsod Coal Mines, Miskole, P,O0,Box 190, Zipcode 3501
Andrew Juhész dr,.
Borsod Coal Mipe, Miskoic, P,0,Box 190, Zipcode 3501

Summary

In the paper we make known the localization, the boundaries
of the Borsod Coal Basin, the geological structure of jits
coal seam groups, the thickness of the secondary protectiv
clayish rock and sand layers of the coal seams, theilr thick-
ness variation, and rock physics characteristics,

The sand layers have water supply, and contain stressed plene
of ground water, We make known the functional system of the
layers, ¥We define the rate of danger of the ground water on
the basis of the specified datma and documentations, We per-
manently do the dewatering in advance of the water-hazard
mines,

We describe the known relations those we desipgn the derwnter-
ing /the yield, the number of the walls, the distance ot the
wells one from another, the time of dewateringz/ with, Thess

calculated data are confirmed by the practical othsevations,

We discuss the placement of the filtering wells in the road-
ways, the method of their countersink and filtering, and

the erection of the walls ocbserving the stratum water,

We observe the troubles these have influenced the desizn and
effectuation, We count the thiungs to he done which can con-
tribute to better erection of dewatering / the enlargement
of the diesmeter 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 throush
totally, and the pipe in that iayer is fitted with filter,

Borsod Brown Coal Basin /Figure 1,/ is situated on the east-

ern part of North Hungary, Tie character of the basin is
determined by the mountalns representinz the Loundaries or
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rather by their continuations under the aurfhce,/In the
south is Biikk mountain, in the north are Szendr& and Ruda-
banya moutains,.,/ The floor formations /Oligocen, recenily
determined Under Miocen/ shows the boundaries of the conl
seams in the west, /Here the end of the coal seams is

caused by erosin,/ The brown coal basin is open in the east,
The coal seams come the an end in the direction of the deep-
sloughs respectively of the paleotypal sen,

The coal seams occuring are formed in the Helvatian substn@e
/recently named Ottnangien substage/ of the Miocgn ﬂpe.ljj

The serie of strata of the coal senms /Figure 2,/ -thnt the
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 fleoor is ac-callad under riolit
tuff /tufit, green clay/ which is developed on the total
srea of the basio, Its roof is younger formations /Tortonien
substage, recently named Badenien substage/ which meinly

are tufacoeus as well, The serie of strata of the conl sesms
is incomplete in wmost places /mainly iu the west/, because

a part of these has been denuded by erosion, It facilitates,
- increases the wrter supply of sand layers, Its thickness

is between 20-400 m,

¥e know three sesums Iin the weat part, five seams in the
east part of the basin in the Helvatien serie of atrata,
/All the five seams are not in the total area of the bnasin,
because the ccocal forming process connected with the trans-
gressjon 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 0,6 8-
12 m, /This time no more than } m thick coal section -
excapting Ormos Colliery - 1s stripped, and more than
threes seams beicog under the others will be not stripped

in the future, too,/ We identify the Third seam in the
wost basin with the Fifth seam in the east bmsin,

The seris of strata of the coal seams is formed by brown
coal, clay, clayey marl, rock flour /aleurit/, sand end
their transitional rocks: sandy clay, dawk etc,[4] Often
clayey formations are found accompanied by the brown coal
seams /excepting the Second seam/. The thickness of

clayey formations is changing, We give an illustratiocn of
the isoline thickness map of the conl seames protectiv
layers of a part of the south basin demonstrating the
change of thickness, /Figure 3,/. The sitmation is more
unfavourable in the west basin in respect of the protectiv
layers, because there are some places /e.,g. the Second coal
coal seams in Egercsehi, Farkaslyuk Collieries/, where
either sand layer is located directly on the coal seam or
they are separeted by some centimetres clayey formemtion,
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 26 - 31 %
Sand content 8 - 0o 7
Density 2210 =~ 2380 kg/e
Young's modulus 140 - 1350 MPa
Unidirectional compressive streugth 1,3 - 12,5 MPa

/The smaller value is charasteristic of clay, the bigger one
of aleurit/,

There are sand layers among the coal seams in the serie of
atrata of the coal seams., As we have seen the sand layers
are located directly on the coal sdeams in some places, in
other places they are above them with some protectiv inter-
bedding, /We examine the sand layers in their position ebove
the coal seams/, The number and thickness of sand layers
changes /Figure 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 Fourth seam/, The ratio
of sand layers in East Borsod Coal Basin is sbout 43 %, in
the West Borsod Coal Basin is about 55 % on average,

Stucture of sand layers s2re inhomogeneous, We can observe
regional /econsiderably/ end local changes., The regional
changes have ccarse granular structure, The locel 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 geophysiosprofiling/
they are separable,

We add the granulometric compositicn curve of sand discovered
Feketevilgy I, Colliery to show the average granular struc-
ture of the sand layers, The rock physicscharacteristics

cf the sand layers provide an opportunity for dewatering

in advance, There is stressed plane stratum water in the

sand layers, their dynamic water plape is slightly lower

in the vallies, than the groundwater level, But positive
layer pressure system occurs, too, The water plane in the
hills follows roughly the configuration of the terrain of

the surface, but it is slightly flatted, /The water planes
are relatively in deep position,

The structural disturbances /faults/ bear a siznificant
part in the movement of strata water, It bhroke the agui-
ferous layers, moved them away from thelr original position,
it narrowed down the water-course space, surface, But it
made hydraulic contact in the layers being one above other,
This hydraulic contact shows up only regionally in natural
/primer/ condition, because some faults are impermeable

- as we observed -~ and they only beacome equiferous effected
by the movements in conseqgquence of coal worked out,

The expectable formations have water supply, The later:xl

water supply through the strata basset is bhigzer than the
vertical infiltration, The supply can originate from

karstic water or ground water, In general, we can determine
the places of water supply and direction of the flow,

375

Reproduced from best available copy



IMWA Proceedings 1982 B | © International Mine Water Association 2012 | www.IMWA.info

The most significant case of the strata commuinication system
is, when the aquiferous layers /in a position formed by

the erosion/ in the presence of a cosl seam contact better
the aquiferous layers /karst, gravel/, and they are in hicher
position, the ground water is compressed in consequence

of thias, There is a case, for instance, in the Sajo valley,
/Figure 6./ :

The plane of dewatering is need the determination of the ¥
filtration factor, We make 1it, if it 1s possible, with water
production in the geological reaearch and in the mining, too.
The value of the filtration factor is mainly 10 cm/s, raraly

107 -3 em/s,

The following dats, documentations /with geophysics sections/,
are at our disposal to the determination of the ground water-
hazard:
1,/ Drilling successive layers, and on the basis of
these we make the followings:
a,/ 1scline map of the thickneas of the protec-
tiv layer,
b./ isoline map of the thickness of the sand
layer,
¢c./ tectonic map
2,/ Levels of water, They are used to draw the iscline
map of water level,

We draw the isoline map of the thickness of the specific
protectiv layer collating the data 1, and 2, and the maps,

We use the rock physic charscteristics for distinguishing
the layers determining their water-leading capacity,

We counted our working collieries by water-hazard on the
basis of XIII, Chapter, Water inrush of ABBSz /General
Mining Safety Rules/, Half /6/ of our 12 working collieries
are water-hazard according to Rules, These are Farkaslyuk,
Putnok, Kirédld,Feketevidlgy, Szeles and Edelény,

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

of mining.

Minig water was 59,95¢/minute pumped from the Rorsod
collieries on the 1lst of July 1981, 66,6 % of that water
is pumped from water-hazard collisries, In 19Q0 wa drill
427 drainage holes 4211,5 m long for dewatering

The main developing roadways are perpendicular to the faults
according to the fault situation /the strike of the fmults
is north-east - south-west and their characteristic is such
as a trough, an upthrust/ in Borsod Coal Mines /in the work-
ing collieries of Borsod Coal Mines/, The preparntion of the
stopes occurs in the intermediate space of faults, So the
length of the logwall faces comes mainly abnut the frequency
of faults, In 1980 the lenght of the logzwall faces wns
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betwaen 41 - 12i metres, 70 ~ HU m lone lonewnll faces
were most typical, Dorsod Coal Mines produced 5,3 millioo
tons coal in 1980, 42,1 % of the production cama from
water-hazard collieries, The size of the worked out aren
was 2,29 square kilometras, _

Water hazard very rarely appears in the form of water in-
rush /at strata water 200-300 1l/minute/ in the collieries
of Borsod basin, but it delays the pace to drive drifts,
Dripping water in longwall workings caused a decrease

in strength of the secondary rocks in consequence of
sinking into the floor the powered supports and the cutt-
ing machines, The infiltrating water keeps bLack the better
output per manshift in the stopes, The output per man-
shift ipn the stopes can decrease 25 % under the effect of
dropping water,

_ So the chosen dewatering methods have to be such which
decrease the stress or the water level on bhig area as far
as possible that the drift driving or the stope can occur
in a depression space,

We are concerned with a lot of dewatering versions in the
Borsod Coal Basin, These are:

& £°??3858.y. driven in the roof of conal

a.,, dewatering by provoking stope

b, dfilling

bl. dewatering by inclined roof wells

b2’ dewatering by floor wells

b.,. dewatering by compressed air pressed in
3 vertical roof wells

bh' dewatering by wells drilled from the

surface
b5. dewatering by vertical roof wells,

About these a speciml lecture will be deliversd mbout

the dewatering by wells drilled from the surface and its
resultats, ¥We are net cenceruned with the estimatien of

the results of the different dewatering method by vertical
roof wells preves simplest, most effective and most
economical emong the underground dewatering methods,

For the time being we adopt alone this, so we are con-
cerning with a detailed account of the desizgn, working
method and efficiency of this,

We determine the follewing data for the dewaterinsg plan

1. Ve cmlculate the water discharge accerding to the
relationship Dupuit - Thien as a function of time,

hg - hi
Q= 1,3k ——yp> 1.
i t
¢
where
h

2 the height of water colwmn after relesse of

stresses /m/
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h0 the remainins wnter colusn /m/
Ry the dintance an a function «f time /m/
3. the equivalent radius of the area

We determine the water discherge as a function of the
number of the established wella, too,

Q' = 1,36. k

where
hj the water level in the weall relating te

the floor of the strats
R then distance action belenging 6 moths

~

n- 1
o/ =‘Jr°‘1'2“'n‘ 3.

where
r, the radius of the well

The water discharge derives from the collatimnm of the two
values,

2, The relation mentioned helow gives the numbar of
the necessary wells,

maXx !l,

qt the water discharze of a filter-hammeread
roof well which we deatermine with the
graphic method of Scmieder, A, as a
function of the permeability coefficient,
the plerometric pressure of the stratnm,
and the diamater of the well,

B = 1,2 asafety factor
J., If we established wells all in the roadway

surrounding a longwall working the distance nof the wells
derives from the relation mentioned below,

y = 2./Lsb/ .

- N

L, The time of dewatering /release of stresses/ derives
from the relstion mentioned below,
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| |
1

9 e K oM. an
t = G 1 aXxp ‘ tH
i {
2,25 a i 10 |
where
3 k .H : .
a = w——— pilezo-elektric-conductivity
Do /w/sec/
H = piezometric pressurs
o, = free porosjty '

We can calculate the time of dewatering, too, but it is

not necessary in the mining industry /only thers, where

the time of dewatering is longer, than the optimel dis-
covered coal resourches respectively the ares determined

on tha basis of other respects/ therefore we determine it
on the hasis of the optimal discovery,

The wells necessary for dewatering - on the basis of calc-
ulations, which have been verified by experiences - are
14-90 metres apart, The time of dewatsring is 18-26 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 mare drilled from
‘the developing roadways oftenest 18-23 m from one another,
/Figure 7,/ We make an effort to limiting by wells man ares
as big as possible at the same time /adjecent 3-4 coal
panels/, But this is determined by panels developed or pre-
pared by roadways, Would be good to increase the arees of
the developed coal fields so dewatering of the longwall
faces would be more economical,

If we know the direction of water flow we decrease the dis-
tence of the wells at right angles to the direction. We
increase the distance of the wells in roadways drived
heside longwall faces,

We have a lot of type drilling rigs /Craelius MY LO, SzFh-1,
MDR-03 and MDR-06/to drill the roof wells, In the future

we will standardize them for the MIDR drilling rigs after
wearing out the old rigs, The diameter of the wells is 100

millimetres, The Fipsure 8, shows ihe shematic sketch of
drilled wells, '

We know from experience that we can make wells without
locked boring head till 2.2,5 metres/bar water pressure in
cur roof sand layers, If the pressure is hicher the roof
drainage bore hole is drilled with locked borins head and
cemented standpipe, The filter pipe is drived into sand
layers because the sand wall is collapsible, We are not
able or we should be able to do a complete well onlty very
difficult in consequence of collapse, Generally, we are
satisfied with putting some metres long {ilter pipe into
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sand layers,

Sometimes it is very difficult to drill a bhorehole lircause
sand in large quantity can flow in through boreholes at
some places, We defend ourself against it respectively we
regulate it with locked boring head,

We use iron or synthetic filter plpes for dewatering in the
welis,

The filter pipe made of iron is 63 millimetres diameter, it
consists of 0,6-1,% metres long pieces, Perforation i=
longitudinal or round holes, We use screening cloth or
corrugated separator plate cover - depending on size of
grain - to protect the filter pipe against clegming, At
present we use it rarely because synthetic pipe superseded

it because of its advantageous quality and economical use-~
fulness,

Synthetic pipe applied as a filter pipe is similar te iron
pipe., But the joint of the pipe pleces was worked out with
shrinkage Jjunction,

Catch and diversion of water brought out of mining places
creates trouble . Wa try to make use of water produced from
isolated mining places.fl]

We hegan the development of our observina system of rround
water in the mines to make the plane of dewatarin~ more
accurate, and to study the efficiency of dewaterine,

In the future we should like to progress in particulars
mentioned below of the plane aad effectuation of dewater-
ing,.

a, We have observed the yield of the water drainage horm-
holechanges to a high degree, The cause of this is the
grain composition, the free porosity of water bearings
sand layers are changeable, ¥We can show the chanse of the
grain composition, the rourh grainy lentiform sand ty
underzround geophysical measuring, So we shall not locate
the drainage walls equidistant from one another, but in a
interspace, So we shall place the filter pipe in the roush
grainy layers, and as a result we can increase the water
yield of the wells and the amount of the produced wnter,
¥e determine the section of a borehole where we have to
place the filter to similarly by geophysical maasurinsz,

b, We will increase the lenght of the filterin~ horehnles
drilled into the water bearinc~ sand layors, We strive to
do a complete well,

c., ¥e shall increase the dismeter of the drainare wells
and the inlet surface of the filters,

The dewatering method preceding the longwall workinss, as
stated above proved the efficiency in the Rorsod hasin,
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Figure 1,
Lketch map of Borsod Conl Minms naren

1, belimitation of the coal basin
2, Area of the workins collieries

Figure 2,

Column section of the coml semm zroup of Borsod Brown Conal
Basin

1., Eastern basin region

2, Western basin region

3. Surface soil

4, Clay

5. Gravel

6. Sendy clay

7. Taff and rocks originated frem tuff
3, Aleurit

9, Sand

10, Clayey gravel

11, Sandy sravel

12, Twff rock with lignite band
13, Clayey marl

14, Limestone

15, Shale

16, Coal

17. Boumdary of stratigraphic discordanee
18, Send with gravel

19, Clay with leaf residue

20, Sandstone, lentiform sand

21, Clayey ceal, ceoaly clay

Figure 3.

Change of the pretective layer thickness on the horth re:jon
of East Coal Basin

1. hesipmed live of thickness
2, Suppesed linme of thickness

FipFare L,

Change of sand thickness en the North reerion of the l'msat
Coal Hasin

l1, Imsirned lime of thickness
2, Supposed lime of thickmess

Figure 5,

Grain-size characteristics frem the Sewth Coal Fiseld of
Fekatevoley 1, Colliery

1. Sand
2, Sand flour
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Figure 0,
Hydraulic model of thas groundwater supply

1. Clay
2, Sand

FiF’Uro 7 »
Places of the filtering wells in the developing roadway

Water observing place -
Drainage walls

Inclined drift

Treansport roadway with rubber band

Py WO VI
. ..

Figure 8,

Technologic drawing of the drainage groundwater borehole
with drived filter in Feketevilgy I, Colliery

. Sand

. Sandy gravel very watered

. Sand, grey, fine grain

. Sandx aleurit

. Aleurit

y Calcareous clay

7. Perforated, filtered section
8, Establisment of well head
9., DBorehole wall

10, Synthetic pipe

11, Cemented locked boringz hend
12, Roof
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