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Staees of systematic hydrogeolo~ical research related to 
bauxite mining are discussed together with some current 
hydrogeological problems and the possi~le means and methods 
of protection against mine water. 

The organization of hydrogeological research as an inte~rRl 
part of prospecting for bauxite is a leo reviewed and the most 
widely used methods of observation and evaluation of 
hydrogeological data are briefly acco•mted for. 

ft'drop:eological research has a ti'I'Ofold target i.n bauxite 
geolor,y. Closely related to exploration occasional hydro­
geological observations, measurements ann investigations 
are carried out in exploratory holes on the one hand; a.nrl 
either simultaneously with or independent from the explo­
ration, special holes of hydrogeoJ ogical purpose are estab­
lished on the other. These special holes are mtilt out to 
permanent monitor-wells where fluctuations of the water-tab­
le can be regularly recorded and evaluated, 

A new method of the interpretation of geophysical well-lo:.,s 
is introd•1ced by which important hyrlrogeolo,o:ical infonnnt ion 
can be obtained and thus utilized for practical hydrogeolo­
gical purposes. 

A special t'ieled of hydrogeological activity is the one re­
lated to shaft-sinking by big-hole drilling, Optimum siting 
of large-diameter holes drilled for dewatering purposes is 
possible only when preceeded by detailed and careful hydro­
geological study of the area in question. 

Since, although operating m1ccesfully, the hydrogeological 
service has its own problems, the author gives an outline of 
the most urgent fields of development, too. 
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.&.bout two third of all workable reserves of the coPntry 
beinp; situated below the karst water-table, banxi te mininp; 
in Hurv,ary is threatened first of all by karst waters bf 
of the Upper Triassic &qllifers /i.e. cracked and fiss>~red 
limestones and dolomites/ of the Transdanubian Central 
Mountains. 

Since thl!re are no impermeable l~Q"ers between ore and wall­
rocks, karst-water inrushes mQ' practical]Jr be unol>struc­
ted in the mines. 

Thorough knowledge of all recharge, discharge-and flow 
phenomena of the karst-water regime is therefore essential 
from the point of view of the mining activities. Actual 
in-situ prices of the ore and thus the economy of mining 
are name]Jr the direct consequence of water-hazard and the 
possible means and wa;rs ot protection against water-inr11shes. 

IIE\'IATERING SYSTEM OP THE BAUXITE MIN"!':S OF HT11TGAI1Y 

From l'l5o on various methods of protection had to be put 
into action against karat-water jnn1shes. Since the methods 
of protection have to be cRrcfnlly fitte!\ nlwnys to t,e hyd­
ror:Polop;ical s cttiftlj of the area in l'!llf>Stion, the methodo 
workefi out for the three mRin hauxitc-protiucinr: nreas -
- namely t~irdd-Naotdrkdey, Hal"imba and Kincsesoaeya - arc 
of course different. These three main areas - each repre­
senting a more-or-less independent hydrogeolor,ir.al nnitcan 
be taken also for the examples of the three standard types 
of dewatering used in ~tngar,y. The characteristics of these 
standard types are given in the followints. 

t{'firdd-tlap:ytlirkaey 

It is the area most seriously threatenE>d by the we.ter-h~ard. 
!'rod'lction of l:>aaxite began in 1035 here, and 'IP to lQro 
minilli.S vms r.:oitv, on safely, wi thont any water-r'!"ob1em to 
he r.~atched. Having had a discharl';e of 3 cubic meters l')ro min 
the first water-inrush was minor enonr:h not to cause 
insoluble problems: mininp, operntiono 1"11"nt on vti th the 
widely used passive dewatering systen in action. The cas~, 
however, called the attention to hydrogP.oloeY Anrt i~s prac­
tical implications. From 1963 on, when minine: operations wE>~ 
extended to deeper-seated parts of the deposit, to owi.tch 
over the active -preventive - dewateri.M became inevitable. 
At first active dewatering Ttas realized t-y means of water­
galleries driven into the dolomitic aquifer but 'in 1~61) the 
most economic method of dewatering by submersible pumps in­
stalled into large-diameter holes took over. From 1 ')1)6 on 
in all 33 big-holes had been drilled, 25 of which are in o­
peration even now. With an end-diameter of 14oo to 2ooo 
mi.llimeters each hole has an output of 3 to 21 cnbic meter 
water pro min. They are located always along the periphery 
of the mining concentration to be protected. As a result of 
active dewatering going on in the ~irr.{d-Nagytarkaey area, 
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since 1 'l66 the difference betvorP.Pn the orie;iruo.l and the 
drawdown water-table has reached the loo meter and minin?, 
operations are goinr on in a safe dry envirorunf'>nt. 

Halimba 

Por eeolop,ical reasons 1 water-hazard is less serious here 
than it is in the other bauxite producing areas. It has a 
peculiarity, however, namely that it is not only the Trias­
sic but also the Tertiary /Eocene/ aquifers which cause tro­
uble in the mine. Accordingly protection has to go on alone; 
two parallel lines. Karst-water in~tshes from the roof-side 
are averted Q1 means of the active protection system while 
occasional inrushes from the Triassic bedrock are handled 
by the conventional passive dewatering method. The reasons 
for the Triassic aquifers' being not so serious a hazard here 
is that all the fissures and cracks of the bedrock are sealed 
by a la3"er of impenneable argillaceous bauxite un!ferlying the 
industrial-grade ore. 

As to the rate of pumping, it should be noted that in the 
case of the Eocene aquifers it is only the recharge that has 
to be pumped out, while from the bedrock discharges not ex­
ceedi!"'-e; a few hundreds of li tree pro min are to be counted 
with as maxima, and water-inrushes as minor as that can fairly 
be considered as negligible from the point of view of mininc;. 
It is to be admitted, however, that when extended over the 
western part of the Halimba basin, mining operations will most 
probably be faced by more serious water-hazard. The aquifer 
underlying the ore is namely of the dolomitic type there 1 and 
- having a higher discharge capacity - dolomites, even if 
partially sealed, are more apt to cause water-problems than 
limestones are. 

Kincsesblir(Ya 

The first water-inrush took place in 1048 with a discl-Jarre 
of l,o r/min. ".'/hen procecdinp: towards deeper-seated prJ.rts of 
the deposit minil'IF, 1ms faced 'Jy the problem of increro.sec 
frequency and discharP,e of the water-inr,_shes. Thl' idc!l of 
some artificial tappinr; of th.e water-reservoir a.'1.d tht:.c t'J.E>· 
establishment of an active dew::o.tcrin.~ system cmerred in 1153. 
Accordi:ne: to the Fincsesblinya~ethod water-gall~>ries are dri­
ven into the dolomitic bedrock and dewatering is executed 
by drilling several tapping holes from the r,alleries. ~he 
water thus collected is beine p~unped by submersible pumps 
via water-shafts onto the s•.trface. '!:'he pumped-alit W!'.ter is 
P"-'re and essentially of drink-water (l.'_tality. As a result of 
continuous pumping the drnvol!'lo•!f."l l:arstic water-t~thle is now 
?.bo•.lt 15o meters less than it had beE>n previonsly. nisc"ar("e 
fron the> a(lllifers of the Eocene cover-sE'auence is not worth 
nentionin~·here. At the eastern part of the deposit, hov~ver, 
minine: operations are seriously hindered ey consiclerablE' 
P!no;•nts of water stored in the qnick-sand type l'lh•cene 
cover-beds. 
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The ahove outlinerl devmtr-ri!1f" oystr'no, altl1o,,,.h r'ffee­
tively pJ:otectinr. the mines ar;ainot !lll wPter-h~.:-ards, 
have their shortcominps from·the c~vironmental side oo 
thl'lt nowada.vs the worldnr, ont of sornf' altPrnativC' mr-thorts 
is one of the most imTJorta'1t prol'1lnns nwaitinp; solution. 

THE ORGAniZATION OF HYDRO::EOLOGICAI, RESEARCH Iii S.!':R'.'ICE OF 
THE BAUXITE ltUfTSS OP HUNGARY 

As a consequence of the above outlined hydroe;eoloe;ical proh­
lcms it t'.trned out as early as the beginnings of underc:ronnd 
working, that without regular hydroreolop,ical observations, 
both the plannine and the executio:'l of any ·mdere;ronnd 
mining operations may be illusory. An inter:ratcd h,ydror:eological 
service was established therefore during the early fifties, 
in order to solve all hydroe;eoloe;ical problems emere;ing in 
connection with both prospecting and mining. The complex 
process of hydrogeological research includes the analysis of 
all available stratigraphical, structural geoloeical, geo­
physical and hydrogeological information and by gynthesizi~ 
them its ultimate goal is the setting up of the hydrop,eo­
logical model of the area in question. 

The stages of this complex activity can be outlined as follows. 

The first stage - called also the reconnaissance stag£' - is 
caiTied out by several scientific research instibtions and 
variovs companies specialized in general hydrogeological re­
oearch. It consists of basic research on the one hand and 
applied hydrogeology on the other, the latter being eaiTied 
ont on contract with one or the other of the several mines, 
water-supply associations and prospecting comp~~ies workinp, 
on the area in question. According to our partic11lar field of 
interest, during this early stage of research we are e;oine 
to reveal the most important general hydrogeological 
characteristics of the potentially bauxitiferous areas of 
the country. 

Preliminary hydrogeological research is focussed already on 
to bauxitiferous areas where reconnaissance survey indicated 
a karstic water-table elevated high enoup,h to necessitate some 
dewat.ering B"'Jstem to be worked out when plannine the mine. 

The preliminary stage of hydroecolop;ical research is clooely 
related to the preliminary and proving drilling stap,eo of 
exploration. 

The objects of preliminary hydrogeological research are 
- establishment of the depth of the deposit as related to 

the water-table, 
- establishment of the expectable permeability of the 

rocks building up the arcn concerned, . 
ectablishment of the location, r,eometry ~~ trari~misoi­
vity of the most important frnlts, 

- estimation of the expectahl e Wl'lter-damar.cs and st·•u:' of 
the possibilities of t•tilizntion of tha pnm!Jerl-o·:t .... ~trr 
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h."V<Irop;!'O lo~ical mRppinr: in orclt>r to revf'nl r-11 ~rri n.'"n, 
sin"s, caves n.n.d other l.:'lrnt nh~'nomrna in tloj" !trl''l t:on­
Cf'rneil 

- colleC't'i.on a."l.d revi~.>w of all ilt>.tt\ proil •c~.>cl l•y the mt'teo­
rolo~ict\1 stations of thP. area. 

- beP,innil:lr, the building out of a hydrogeological obser-
vation network 

Detailed tcy-drogeolo8ical research h!IS to provide all basic 
r~droeeoloeical information necessar,y for plannine of the 
mining o~erations. It has to reveal 

- the litho logy of ever,y stratum both horizontally- and 
vertically-

- the permeability or imrcn!!NtJ:!ility of the rocks 
J:!•!ililinr; 11p the area in l'l'E'Dti.on 

- all I'!Rter-tables and thE'ir nat,ral fluctPations 
- permeaJ:!ility and transmissivity of the rocks 
- the fi~tres of precipitation end the ratP o~ 

infiltration 
- wht>n the deposit in question is the immerliatr continuation 

of another deposit already under develo]'lme::t, detailed 
hydro~eological research has to review all ~eolo~ical 
and hydrogeolo~ical information prodticed by the active 
mine, 'tP<tt releva."l.t to the new e.rea, too. 

Continuous record of tcy-dro@'ieoloeical data is a task to be 
performed in active mines /or in areas prepared for 
developmP-nt/ which are serio•Asly threatened by the water­
hazard. Observations are carries out both in the vnder,v.round 
workings and at the surface. Rate and effects of dewateri.ne: 
as well as the progress of the depression cones can be 
monitored by recordinp, the data of severalobservation 
stations located in drifts, cross-cuts and other•.mdereround 
rooms. Investigation and possibly also prediction of 
vmter-dam~es belong also to the tasks of detailed hydro­
~eoloP,ical research. Since new geological or hy-drop,e­
ological observations m~ of course modifY' the hydroge­
ological model of a given area, as minine operations 
progress, all eeological and hydrogeolor,ical information 
produced by them are to be carefally recorded by the 
hydrogeoloeist. 

The most imsportant data to be- recorded are 
- location, direction and filling of faulta, major 

fissures or other elements of structure, 
- degree of fragmentation, permeability-, transmissivity 

and discharge-capacity- of the wall-rocks, 
- water-temperature and rate of spontaneous and 

provoked inflows and their variations, 
- water-quality-

All hydrogeologict\1 data recorded d•.tring the mining operations 
are utilized later on when preparing final reports on a given 
deposit, or when planning the development of adjoining areas. 
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'l'he h)-dro~eolo,t'.ical obst'rvation network 

In order to reveal the details of hydroe;PoloP.Y of the 
bauxitiferous areas a h)-drogeological observation network 
was established. At first this network covered the areas 
under development only, but later on it has gradually bet'n 
extended over the potential areas, too. Prom lQ~) on in all 
318 observation wells had been established~ 145 of them are 
being in operation even now. In the majority /about ?o per­
cent / of the observation wells the variations of the 
water-table of the main karstic reservoir /the J,:ezozoic 
carbonate complex/ are being measured, rut in the Nyir4d­
Csabpuszta area also water-tables confined to the Eocene 
aquifers are being monitored, and some of the wells at Kin­
csesbBnya record the fluctuations of the water-table of the 
Pliocene strata. Together with local networks of other mining 
companies, our network is an integrar part of the Transdanubian 
Regional Observation Network established and operate~ -~ the 
State Institute for Water-Supply Management and ~drop;eolop;ical 
Resrarch. Thus, Whenever the establishment of a new well is 
propopsed,its exact site is selected by nr..ttual 1\o!.ret'ment of thP 
partners concerned. 

'l'he first observation wells were established at the cente-r of 
the mining concentrations the water-table v~ri~tions of v~ich 
were to be monitored. Later on as the dt'pression conP rrew 
larger, additional WPlls were established along the periphery 
of the depression, yet within the P.xpectable a""a of influPnce 
of the drawdown. The pattern of the wells is fitt~d to the es­
timated flow-pattt'rn of the karst-water so that part of the 
..ells are A.li~ed parallel, pRrt of them perpendicular to the 
flow lines. 

Than.ka to regular repair am maintenance of the partly or 
coapletP.ly d~f\ wella, the record of h)-drop:eolo~ical data 
in st've!'&l wells can be taken for near-continao•w for the last 
few decades. /See Pig. No. 2 / 

:tttter-table meuurements and processin,; an<l evAlHation of the 
datil 

Depthwto~tPrtable in most wells is recordt'd by the trA-diti­
onal ~oint-measurement" method, usinr normal hanrl-opernt~d 
devices. When 8ettli'nf': out the schedule of the merotsnrements, 
individual characteristics of the wellS /such ae fluctvations 
of the water-table or the intPnsity of the re~ional variations 
in the surrounding area/ were all taken into considPration. 
At places close to the pumping site water-table mea~trements 
are carried out weekly, while along the periphery water-table 
is recorded once in every fortnight. 

22 of the observation wells are installed with automatic 
REPLINPTfEU water-table recorders. Of the continuous records 
microcopies are made which are processP-d pror,ressively in the 
office. The results ot the point-measurements are evaluated 
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monthl.7. The cause of anomalons fi,I'," 1 T'f'B - j f' 'U1Y - Rre 
trRcr.d down inctantl,-. De.tlt collect('cl :tt l\j nNtr.ol'rlJV!l Mrl 
Nyirtid /which are most aerio:;sly threRtend by the water-hazA.rd/ 
are su-arized in detailed hydrof:eoloP,ical charts /=contollr-maps/ 
<JltRrterly. Urunatched in the co•mtry, it is our Compan:r, which 
compiles a 1: loo thousand sc~tle general hydrogeolol'.'ical chart 
annually, This chart comprises alwa1s the latest fi~res of 
the karetwater table of the TransdanubiAn Cf!ntral Mountains. 
The 1 January 1981 issue of the chart is shown by Jl'i~.No. 3 
Changes of the mtter-table contou'r lines are being evaluated 
continuously. 

HYdrological and hydrogeological investigRtions 

HYdrogeological info:nnation obtainerl from exploratory boreholes 
is alwars indirect, thus - independent from the actual stage of 
exploration - it has to be taken for preliminary. This kind 
of preliminary hydrogeological infoi'II&tion includes the 
stratigraphy of the rocn enetrated, the rate of penetration, 
the geophysical well-lo .. , and th~ lithologY. of the cores 
recovered, Loseee of the circulating fluid /with both th~ 
exact depth of the highl7 pe:rweable strata N1d the rate of 
fluid losses recorded/, t~ther with the 111.1d-levels -.asnred 
after penetratiNr, the pe:nteable sections, altho•,ttr:h providin,­
approximate fi0.1re• onl.7 r are all to be coneid~red u i!lportant 
hydrogeolo~ical infon.etion, too. 

The next stage of hydro~eoloeical research is the drillinr, of 
special holes directl.7 for the sake of hydrogeolo~ical obser­
vations. In order to provide exact fip,ures of local hydro~eo­
logical parameters the siting of such holes has to be basr.d on 
sound F,eolo,a;ical and hYdrogeolop:ical considerations. \Then 
having a sufficient number of point-measllrem~>nts, mathematical­
statistjcal methods can be used to calculate averRP,e fir,tres, 
1'1hich stand rather precisely /= l'lithin !'.n order of maeni tt•r'l e/ 
for the actuA.l hydrogeological parameters of the area in 
'!"est ion. 

The ti'IO basic methods of hydrogeolo~ic~l researcP, in 
connection' 1"fi th the prospect ill{': for b,nxi t", ar" rPchari"P-tests 
0:1 the one hand and the plottinP,' of drl'\wdown c"rves on the other. 
Both methods are simple and rapid, with a hiP,hly '!conolllic ttme­
~~ cost con$tmption and almost nil instrumentation. Recharge­
tests should alwa;rs be preceeded by ?4 to 72 hour periods of 
simple cleaning or pumping. When cleaning of the hole mts, 
Hndertaken by pumping the rate of spontaneous discharP,e can 
also be studied before the rechRree m~~o•tvre is set on. One 
of the most common problems of rechnr~e-tests is the effective 
record of the rate of decline of hend, especially when the 
de:!)th-to-water table is great and/o:r- the rech~trr;e-capaC'it~· is 
hic;h. ',"/hen Psing the convention~>.l methods of observptio!1, 
sonetimes only those sections of th"! rtrawdoi'¥!1-C"'"VP. can be 
tnken "P vthich are clos'e to the stf!~ry-stntr. l'mter 1 eve-1. 
0tep-type rechRr~e-tests offer a solution to this ~roblcm. 
',','hen recharp;e is effectuated stepwise a."ld the dynrunic levels 
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1-<'loJV:ii'IF. to various constant yielil s !tre MeasnrPrl, the 
yi C'!ld-vs~J"A.wdOWI'l-<'"rv" of thf' 1'1~"'11 C!'\'1 h" conr:tr•<'t"'l h:r 
usitll': the re91tlts of these measnrf!mcnts. ·:/hen pennitted 
br local conaitione, all of the above described methods may 
be put into action so that the rf!sults be really represen­
tative of the hydrogeology of the area of influence of the 
well in question. 

The results are interpreted by usine common eqvations of 
hydraulics. I 1 / 
Point-measurements are processed qy means of mathematical 
statistics. /See Fig N£ ~ / 

HYdrogeological information contained by conventional P,eo­
physical Vlell-logs may be extremely helpful when tryi~ to 
outline the hydrogeology and the details of the flow-pattern 
of a given area. B,y means of special hydrogeology-oriented 
processing of well-logs of both the "ordinary" prospectinr: 
holes and the hydrogeological observation wells, coefficients 
like the areal fracture-porosity ma;r be calculated and mapped. 
Together with the figures of specific fracture4;1orosity and 
specific transmissivity /both related to unit lengths of 
coring in the bedrock/ these coefficients ma;r remarkably 
contribute to the recop,nition of tectonic lineaments and all 
zones most probably threatened qy the water-hazard. An 
example of such a complex evaluation of geophysical and 
hydrogeolo~ical data is the one carrtctl. out in the NBQegy­
haza area ;see Pig.No J/. Collection and critical review of 
all relevant data was succeeded here qy a comparison of the 
characteristics of the area of prot~·ction with the 
characteristics of areas where effective dewaterinr, is already 
going on. 

Probability and density functions of the transmissivity­
coefficients of the Nagyegybaza and N'y'irad areas respectively, 
are shown in Fig. No t. Note that the Nagyegyhaza figures were 
calculated on the basis of hYdrogeological data obsPrveil in 
individual holes, while the transmissivity figures of the 
Nyirad basin are lmown by experience, from the results of the 
active dewatering having been in operation since more than 
lo years already. 

The figures of specific fracture"1'orosity and specific trans­
missivity of both of the above areas were also compared /see 
Pig.No 7/. It can be seen at the first glance that as to trans­
missivity, there is a rather remarkable difference between the 
two areas. 

~ater-flow is practically unimpeded within the argillite-free 
fracture system of the aquifers of the N,yit4d basin, while at 
flae;yeg-Mza, althou~ due to i.ntense tectonism the bedrock is 
fractured and loose, tMIDSIIIissi vi ty is remarkably lower than 
in I!yirad. It can thus be stated that it is not merely fractv­
rine; which is responsible for transmissivity. /Despite the 
fact that about 5o percent of the Nar;yeP::"haza wall-rocks are 
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,ractically loose, accessible wate~~s are restricted to 
about lo to 12 percent of the total volnme of the wall-rocl~. 

It is to be admitted that the reliability of the results atta­
ined by the abovE' on.tlined methods of hydror,eoloeical rescarch 
has its limitations /=the accuracy of hydrogeolo~ical para­
motero may be rather low, and there may be several details 
which have had to be ne8lected durin?, the investigations/, 
rut all the same, the accuracy of these results beine within 
an order of ma,gni tude, they may serve as a fim basis during 
the first stage of planning of the dewatering-system of a 
given area. 

ConstJ'Itction of detailed plans ani planninP, of the execution 
needs of course more exact averap,es and more reliable local 
figures of the above mentioned hydrogeological parameters. 
The calculation of these additional data is the task of 
special hydrogeological research. The siting of large-diameter 
abstraction wells and the planning of the maximum rate of 
abstraction is a typical example that calls for snch special 
hydrogeological research. In the N,yirad area, for instance, 
the drilling of each large-diameter hole was preceeded by a 
series of hydrogeological measurements carried ont in"pilot­
holes" sunk in the axis of the. projected big-hole. 

Before siting the pilot-holes a complex struct'tral geolo~ical 
study of the immediate surroundings has to be nndertaken. All 
the results of the examination of the core samples recovered 
from exploratory holes of the area in question has to be taken 
into consideration, too. The aim of this complex study is to 
select those points where the aquifer is situated at optimum 
depths and where the expectable transmissivity of the strata 
.is highest. The deeper the aq1tifer is seated, the longer the 
life of the abstraction-well will be. The rate of abstraction 
is in turn the function of the transmissivity of the strata 
penetrated: higher transmissivities facilitate a higher rate 
of abstraction. 
As to drilling technology it is important that hardly pe­
netrable aquifers of the cover /e.g. conglomerates/ be as 
thin as possible. 

The effectiveness of the structural-geological study preceeding 
the actual drilling work is clearly demonstrated b',y the fact 
that in 1981 the percentage of pilot-holes resulting in cancell­
ation of the proposed site of the abstraction well was as low 
as 2o. 

The main target of drilling pilot-holes is to obtain detailed 
hydrogeological information concerning the deep-seated parts 
I= at present below 2oo ms/ of the main aquifer. As a result 
of hydrogeological measurements carried out in the pilot-holes 
also horizons of maximum discharge can be marked out, and thus 
the installation-plan of the filters can be completed with 
greater accuracy. 
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The possibility of water-absorption alone those sections of 
the main aquifer which are situated above the afore-4!1ention,.n 
limit~epth of 2oo m has of course to be excluded. 

The aim of investigation of the aquifers of the cover 
seq_uencc is to provide hydroReological data necessary for the 
execHtion of the eo called ''Preliminary•• shafts /snnk by the 
traditional WR7/• Based on these investigations the rate end 
nennanency of inflows provoked by the shaft-sinkine procedure caa be estimated and likewise the ~ppropriate methods of 
prevention can be selected. 

Experiences of big-hole drilling having been accumulated during 
the put decade are also to be taken into consideration when 
interpreting the data of snr particular pilot-hole. That is 
why all the operating abstraction"""'ft!lls of the ~tyirtid area 
are under continuous observation. In addition to this also 
hydrogeological information obtained from the pilot-holes is 
al~s croos-checked on those obtained later on from the 
abstraction-wells themselves. Based on analoc;y, "factors of 
correction" can thus be calculated for every pP.rti C"lar P..r£>a, 
and the differences between hydroe:eoloe-ical paramE'i.ern 
calculeted from normal pilot-hole data, end those expectable 
in the larp;e~iamP.ter abstl"fi.Ction-wells or the prelimin~I'!" 
shafts can be estimated with a remarkable reliability for the 
area in (!Uest ion. 

The effectiveness of the above-described complex hydrop,eolo~ical 
activity preceeding and accomnanyi~ the drilling of larr.e-dia­
meter hole is provP.d by the fact that only 7 of the 33 shafts 
drilled for the sake of dewatering had to be abandoned befora 
reaching its goal, and their failure was due to drillinr­
technological problems rather than to hydrogeological ones. 

To snm up all,it has to be pointed out that hyuroe:eologr,as an 
integral part of prospecting for bauxi te,can 1'e taken for 
fairly euccesful, at least at the present level of our 
knowledge about karst regimes. It is to be admittea, however, 
that despite the effective dewatering-systems built out 
during the past decade, there are a series of new and 
unexpected problems emerging nowada;rs. 

As an example let us recall the unexpected environmental 
impact of the rryi~d dewaterine: operations: The thermal 
springe of Heviz /= a world-famous hydropathic establishment 
of tradition/ ma;r be seriously affected by the extension of 
the depression cone of the NYi~d dewatering system. 
Another example in Kincsesbdnya, where an active dewatering 
system based on abstract ion of provoked inflows was bu i1 t out 
With an exemplary water-utilization establishment. Despite 
careful preparations and proper execution, however, the 
~ter-table could not be satisfactorily lowered, not even 
1n the closest surroundings of the tapping units. Recently 
the development of the new Bit6-II dfosit is being 
threatened by an unusually hot /3ooc water-inflow. The 
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presence of thennal water m~ leP.d to failures of the pumpinr: 
installations and also the utili:::ation of the,umpen out vrater 
tn the rural water-supply /as it was ]ntended may involve 
difficulties when the temperature is as hir;h as that. 
It is clear fra. the above that active dewatering - althour;h 
essentially succesful - h&8 its probl~s, too, and that minine 
companies will have to seek for some other eolution soon, to 
facilitate the exploitation of deep-seated deposits without 
severe environmental impact. 

TRBrm~ OF DRVEI.OPr.tEflT 

For the sake of an efficient t'l.evelopment, nationwit'le 
stand9.rdization of both the tecl'>niq1.tes of meafll•!"il'lf" t>.nd the 
methode of data-processing is imperative. i-{lro.ro-':.eolop:ical 
parametero meftsured md calculated by various instit·>tiorU:l 
vrill be eomparable only when brou,r,ht under ree;ulation by an 
overall compulsory state order. The adaptation of conventional 
instruments to o11r O'lm special problems is another important 
field of development. As for nn e:r.ample let us rccnll that 
beca·tse of the deep steady-state l<>vel of the lmrst-wa.ter, 
the low st~cility of the hole-walls and the small di~ctcr 
of the hole, the purchase of s•1itahle pumps af\11. co!!!pressorc 
is r,enerall;r problematic. Geophysical soJ:~tion o-r cl'rtain 
special h;rdro~eological problems calls for development also 
in the field of the well-loggine inst~>mentation. 

It seems to be favourable, all the sAme, thnt l'!espite the 
present successes of active dewaterine, research has already 
been directed to new fields and that the search f0r soae new, 
most probably complex method of effective dewatering has bec~n. 
Settlinr, of the new methods into daily r~n of hydrogeology is, 
hov~ver, the task of the future. 
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Fig. 1. Transdanubian part of bauxite zone 
/Szantner Ferenc/ 

Fig. 2. Alteration of water table in bauxitic areas, in 
comparison with that of the control station Nemes­
vamos No. 1, where the water table is not influenced 
by tapping. 
1. Control station Nemesvamos No. 1. 
2. Fenyofo /Hgf-1/ 
3. Border area of Nyirad /HgN-37/ 
4. Border area of Kincsesbanya /Ma-56/ 
5. Central area of Nyirad /HgN-48/ 
6. Central area of Kincsesbanya /Rp-47/ 

Fig. 3. Triassic karstic water-system of the Transdanubian 
Central Mountains 
1. Contours of Triassic carstic water-system /above 

sea level/ in Jan. 1981 
2. Monitoring station of water table in the Trans­

danubian Central Mountains 

Fig. 4. Density diagram of water drip index /lx/ in the 
Nyirad basin, constructed from water-sinking test 
data 

Fig. 5. Isometrical line map constructed from the specific 
water drip index /1~/ in the Nagyegyhaza basin 

Fig. 6. 

Fig. 7. 

Diagram of the transmissivity-coefficients /Nagy­
egyhaza, Nyirad/ 

Relativ frequency of siecifi~ break up /tx/ and 
specific water drip /1 / indexes 
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