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ABSTRACT 

The development o! li3nite ~inin3 in the GDR is c~nructc­
rized by a constant worsenin3 of ~eohydrolo:~icul co ldl­
tion.s, the use of more and more efficic'lt opc;1-cut i1i ;h­
capaci ty machines, and an enormous cartlunovin -~· Con~>li­
cacy and versatility of hydrolojical condicic·1:.; :orce t;o 
proceed more scientifically on the ctipulati01 o: drai1a­
(5e measures. In this context, the hydrolo;icnl calculati­
ons are o! special importance f'or drai'la ~c mca~.u,•eo. ~·.;r 
the future, these calculatio:ls will be car!'ied out b;,- ;·~.'I'­
sono certified as experts on this subject by ~he Surei'i')r 
t.linins Authority on the basis of special qualEic:1tiY1 
criteria. To~ether nith the installn~io3 of ~he Rt~tc of 
an expert, the Superior i.:iui,1 _; Authorit,/ als-> 1.ut u ~1-L­
cial e;uidance schedule into operatioa £or the <:c~nolit:h­
ment of hydrolo~ical calculatio,ls in o!'dcr t:> -:;t.wrant<--c a 
uniformity in kind, extent, and tine of thcoe C~llculati~.1c, 
The most important aspects \:lith re.3ard to co,1t·-:'1t; tuJ :)1.,:_,­
stan.ce of this guidance schedule nrc prcsc•1tc<.l a1u e:;:pli­
cated. -
Coal and energy industries arc Zaccd ·:;i th the tn::l~ of 
using the own rescources, especially those of ~·:1·:1 li.~li':c 
to such a degree that a stable and d~''1nmic dcv.:l·cv·tcnt ~r 
national econo~ is 3uaranteed. 

The minable reserves industrially e:·:cJlorcd up to .101·1 ;ivc 
security for the pro~ressive rise of ro\·1 li_:;.'lite -extrac­
tion, the increased use of raw li~nite for carbo-chernicul 
processes and above all !or ~he ~eneration of clcc~ric 
ener~. 
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~he development or li8nite minin3 is characterl~cd by a 
constant worsening of geophysical conditions, the con­
centration process of open-cut hi;jh-capacity machineR 1 and 
an enormous earthmoving. 

The complicacy of hydrological conditions becom~s evident 
from the increase of soils difficult to drain 1niohin the 
mining area of Leipzig/Helle on one hand, and fror1 the 
i•1c .·ea~j-''f> !Jhiltlng or oten-cut developments to the areas 
with higb water raising (glacial spillways) in the mining 
area of Cottbus, on _the other hand • 

• Drainage and stress-relief problems, respectively, of 
ground-water-bearing beds in the bottom which only played 
an inferior part up to the end of the sixties, ~ained mo­
re and more in importance, especially in lar~e-scale open­
cuts with overburden conveyor brid~es, type P GO. 

The necessar,y share of drainage elements in mined areas 
to be over-excavated is still increasing. 

Due to the steady advance o! mining depths, the extraction 
ratio water a coal is expected to rise from 7.8 1 1 
at present to 10 1 1 in 1990. Increased minin3 depths in­
volve increased reaches of sink holes and must hence re­
sult in an intensification of the i•1flucnce upon the ter­
ritory. Moreover the fact must not be underestimated 
that in the mine! deposit areas, draina~e ele1nents have to 
be used over a far longer period than in the past in or­
der to avoid any danger from the opcncuts in the neiGh­
bourhood. 

Deep-well drainage which has almost exclusively been uned 
since the beginning or the sixties yields decioivo ndvan­
tages also under to-day's conditions of li~nite minin~ aa 
compared with the underground roadway drainac;e. Deep-~·1cll 
drainage guarantees a substantially hi.:;her labour produc­
tivity 1 increases labour safety and removes hard ph,yolcal 
work underground. Nevertheless, the usc of rouuway drai­
nage is believed to be economically advantaseous in defi­
nite particular cases also !or the future. 'fhis will es­
pecially be true for certain areas, \lhere a clraina<;c ef­
fect must be guaranteed over a very lon~ period. 

In this context, grouting curtain technoloc;y becomes an im­
tportant factor, too. This technolor,y is not proposed as 
an alternative to the corwentional draina::;e methods, but 
is intended to supplement them and to improve oirnult;,Eleoua­
ly the environmental protection. The minin~ costs of open­
cut mines are at present chnrGed by draina.~e meaoures 
with about 15 to 20 '· Efforts hnve to be intensified !or 
the increased use of the raw material water accumulated 
durin~ open-cut drainage for drinkinc; and process water 
sup:Jly. \'later whi.ch is qualified as nost imnorta'1t raw mu­
terial in the advanced indual;rial c--uLricD occu1;.ic:..; ~ D;~~.;­
ciul im!JOrtance just in the i.fDR as the poorest country in 
,l'luter in Europe. 
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At present, water consumption is about 0 • 1 o'J m3/a i!l ~hc 
GDR and calls for usc of about 60 J' of the ruenn o'lnunl ;;a­
tar quantity available in the GDR. The water qua"ltity 
raised by lir,nitc minin~ comes UJ'l to nbout 25 ,~ o~ !;he \'la­
ter needed by national economy for industrial purpoDcn, 
to about 2/3 of potable water supplied i'l the cc.1trnl 1mtC'r 
supply network or to rounded 10 ~ of the antlunl preci:,itotion 
on the territory of the GDR /2/. ThWl, it bccooes cvldc:tt 
what enormous intervention means open-out drai•la .:;o to t;hc \Iu­

ter balance of the GDR. 

These facto underline the increasin~ requiremcrJ.ts to be 
met by an optimum open-cut drainaee. Cornplicocy nnd vcrna­
tility of the drainage problem conoequcntly force to improve 
the scientific foundations on the stipulation of drnina0e 
measures. 

In conformity with the legal safety-in-mines rc~ulationo in 
the JDR, drainage measurements for open-cut mines muct uc 

· eotablished on the basis of hydrolo~ical calculationo. The 
hydrolo;:;ical calculations have a decisive influence on the 
moment, kind and extent of drainage and seal in; me::wurec 
andconsequently on the efficiency of draina~e and open-cut 
technology and the lefel of safety-in-mines. 

Thus basing on a comprehensive drainaJe level analysis, 
the Superior llining Authority at the Council of lJinisters of 
the GDR stipulated measures ~ivin~ security for a hi}h degree 
of well-planned, uniform, and scientific mana3f.tent on the 
preparation and realisation of drainage measures. 

The hydrolofSiCal calculations will henceforth be carried out 
by persons certified as e x p e r t s on this nuuject 
by the Superior Mining Authority on the basic of special 
qualification criteria. 

This decision of certifying e::perts on the subject hJdrolo­
~/drainne;e was taken under the aspect thnt Lite certification 
of experts on the subject of slopes by the Superior r.:inin(j 
Authodt"".i has turned out well and has resul~cd in a ne:1::dble 
reduction of the number of slides since the activities or ex­
perts for the dimensioning of slopes ond slope nystems in 
1974. ~ 

Prerequisites to the reco:-;nition and odmiscion ~1s a cer~ified 
expert are a special qualifico tion nr1d prac ~ icn 1 c::p·crir. •1ce 
of several years on the subj oct h.fdrulo:;y /<.irain:.~::c. The rc­
co~ition and admission as a certificJ c:~r-.:rt l'C,lUire" :•~uve 
all a hic;h political conviction or ol).r Stntc n.1<1 n cor.tpre­
hensive politcial knowledge cnablin::; to evalw1te the co•lsc­
quences brou~ht about for society by the propo:;e<l nesul'et:. 
Besides form an education received at a university or tcch'li­
cal school, certified experts expecinlly hnvc ~~ .;orxl 1~1ow­
led~e in the field of ,;eotechnolo~ ond a pruc l.ic"l c::pc·).'i.­
ence of several years on the cxccutio•1 of hytll·ulu ;ic'll c:.l­
culations. Apart from a founded l:no\'/lcd::;e on the sui.Jjcct 
hJ<.lrolo~/draina~e, the reco~r1ition and ad!llis:-.io1 u~ ::~ 
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certified expert re~ui~-es some knrY.J leu ;c 011 ~Ia: .Ll•:l•i u.: 
exploration, projec:tin~ and open-cut t;echnolu~;,y. 

On the basis of lc~al reGulationn ond under co·td kr" t Lu t 
of requirements with re;,.ard to society, the c• r~l.Lleu c:·.­
perts carry out .their activities .-1Hh o;;jectivHy a·1d un­
der the application of recent scient if a:1d tech tical krw.:­
ledge. The direction for certified e:1>crts /J/ ::;ti)UL1te::; 
the tasks and the c:ompetences of certified e:xperteu i:1 or­
der to ~uarantee the execution of ti1cir activities r:ithout 
any difticul~. Further special ri~hta and du~ies or cer­
tified experts are stipulated in ~he proper lc~nl re~ula­
tions of safe~-in-mines. 

The \Yorking results of the C(!rtified e~:pcrt::; :~re put .Ju•.m 
ia written and si:;ned with the :1ote "e::pcrt ccrdficu :J:f 
the Superior Mining Authority". By this, the ::t:~tc oi c.r­
tif'ied experts and the docllr.lentary ciwrnctcr of their :lor­
Icing results is clearly emphasized. 

The hydrological calculations are establi::;hed nccordi:l; to 
a fixed skeleton schedule /4/. In this rmy, a unlfort~cty 
in kind, extent and point o! time of these calcul:~tiol::; i. 
3uaranteed. 

On the basis of the fixed re:f'cre•1cc v:1lues nnd i'l a'lalo ~ 
with stability investigations for :;lope dimc·t::io'lln.:;, 110l'C 
atte!ltion will in future be attributed to the rcnso1s :ud 
opinions 3iven to ':h<> :~ssum >'-ions, co:tditions, i'roce--'t:.r!!s, 
and results of the h;:rdrolo .:;ical culcubtions. So, li ·;:1He 
plants set better posnibili ties of i'lfluencc n'l.J c~·ttrol. 

i"urthermore 1 a comprehensive evaluation of clle :-.,·-.:~·JL _;l­
eal e:>..-ploration level is U!ldcrtaken iJy the ct.:rti.Lied ex­
pert. This is aiDed at reachin;:; the ef.lect of evnluntl~:_; 
conpletely all the foundations which the subcequc."lt calcu­
lations are based on. -

!.leasures necessary for the e=:ploration :1E:t",'lork l;o iJe ti_;h­
tened and (;he ~eotechnical por::uaetcrs to be rc 1)rcoc'lt~. t; Lve 
are specially shown by the c~rtified c~pcrt. Tine reoults 
obtained by accord with the competent ccrtiiied cxp0rt lor 
slopes with Tegard to the h;:rdrolo:;ical cnr--:;i!13l co.!dl ~i-)'1:0 
(residual water level) in stability investi~ati~'ls nrc uo­
cc.;mented. 

Great importance !or hydro1eolo:;icol clacubtions is .:ut 
on speci!:icatlons concerilin.; the reuli::;atio·t of :1o.ldn. 
That's why follo·;;in::; approaches were llUlde ily tile h,;,--dro ·eo-
lo~ical calculations: ' 

- Uathematical sub-model 
Reasons for the applied a'lalytical a:1d dl;ltal culculcl~lon 
methods as wt~ 11 as electroanalo::;ous l:lethous ( p:::o ;r::u.c~ten 
for data dlsp:)Gn l, hydraulic calculations 9 tech'1olo ;ic:tl 
pro3rrullil<~t<; "'v;a,Lu.ation pro,:;rWDJ~~es). 
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Specifications concerinc; the c':ecution of c~lcul"tio.1, 
especially !or discrete sinulotion in locuc c~d tine. 

ueometrical model 
SpecifJcations ror the c:Jasiuer:~tic:1 o.L ~-:? .::t·'wr,; :ntl 
broadenin~ of grou.1d-water aqui.Lers, nydraulic cor.J.:.tU.1i­
cation ana ground-water levels. Reaso~s for 10n-con.r.ide­
ration Ground-water aquifers in the model. 

Parameter model 
Spccific~·tion of the applied pemeability coeo!ficie~tc, 
the uced storage coefficie~ts fC\1' :IO:J.-artccir"l a:1d 
artecian ground-water !low and the colmata:;e coei'ficie"lts. 

Si :;nal model 
Choice of locally and I or tenpornrily diatributed new 
formation of ~ound-watcr, feoa:::ons for the choice o.r 
outer mar::;inal conditions and model bou!ldarics. Discus­
sion about the inner mar";i'lal co·1dition.s. Hy.lroisohyp::ol 
levels for the zero point of model time. 

Technological sub-model 
Evaluation of draina~e analysis for the draina:;e of 
.Lields, marsines, dumps, a.1d sur .Laces also ::i til re.::;:>rd 
to :;eoteca~ical safety. Desc:iption cf the advance in ~i­
nin:; technoloGY and reasons for drabnc;e teclnolo_;y de­
sie;n. 

On documenting and compilin-; h;:;·dro.:;eolo.~ical c~1lculation 
re:Jults, the followin:; specificationc are :1ccdeJ. o.ccordi:1:-, 
to the skeleton schedule under considcratlo!l of euch cpe­
cio.l problem to be solved& 

Drainace of the field in advance of the !o.ce and mar;i•o.l 
drainnge 
dumber and arranr;ement of wells, filter occurre'1ce, punp 
use sequence, rate of utilizatio'l i!"! time, volume r1m1s, 
preliminary draina;:;e, intended vall)es for re;;;-e::;c 1t2. tlve 
level, slope outflo>~s; 

- Dump drainage (analo0ously the same inte~ded v~luec as for 
draiaa.;e of the field in adva·1ce of the face a:1d mnr .:;iaal 
draina<3e) ;-

Surface drainaGe 
Run-offs on worki·lJ levels, bermc a11d bottor.~ for 1r.edium 
and violent precipitations, e::-:tc.1sion of available reten­
tion surfaces, stores and needed ~ump cap~citics; 

Special drainage 
Unwaterins of ,-;orked-out open-cuts or ponds, u-y,;ateri:1::; 
of waste-filled roadwa1s and cllafts, emrt.Ji'l_; din;-;rarn 
V (t)l h (t), a:~d V (h); · 
Calcu at ion of ;'wnpin~ cnpnci t;y; 

- Jround-water lowering in the adjacent terri;;ozr,r; 
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~ Ground-water re-rising· 
Re-rlaing eourse in worked-out open-cuts, fi'lal ~later 

. · levels, ground-water .ricin'; in the rock m:tsr.. 

The specification of information need is proposed to be 
given under the following aspectaa 

• Intended values for the co~trol of 1owerin1 ~'ld 
re-risin;:; course, respec ~i vc ly (number ami ar.~.•a!l..;cwcnt 
of measuring points for ground-water level), 

- Intended values !or well control, 
- Measuring cycles, · , 
- Specitication of the informations to be 3lven to the 

certified .• xpert b.1 the mine. 

The certified expert leads a detailed discussion on the 
calc~ation results with regard to effects O'l ~he ceotcch­
nical and public saf'et;y from the hydro~colo·;icnl point or 
view. Purthermore 1 proporit1ons of' measures arc made ror 
increasin3 the efriciency of draining technolo~. Final!y, 
the certified expert indicates the measureo 17hicb. must yet 
be done for further hJdro~eolo!ical evaluations. 

There ia the possibility of doing hydro~eolo~ical cnlcula­
tiona in two ways, tbat ia as a hydroseolo~ical evalua­
tion or aa a hydroseolocical expertise. 

Whereaa the preparation (projectinG) of drAinin~ meanures 
can be carried out on the basis of hydroceolo~1oal estima­
tions, the realksatioa atase of draining meaaurea is bnsed 
on t~e b:droseolosioal expertiae as the qua11tativel1 hi3hes 
k1n4 of calcUlation. 

Rrdroseolosioal evaluation• are made, when the acienti!io 
knowlodgt ia unaU:tioitnt or when an exclusive use ot 
eat1aate4 valuea aod·analo3ue oonclja1ons had to be modo, 

The realisation of drainins measures is carried out on the 
basis of a hydroceolo~ical evaluation only when the scien­
tific level of knowleQge does not permit to establish a 
hydrogeoloP,icsl expertise. 

81.1111lar detailed intended specifications r1cre put it1to ope­
ration b7 the Superior Yinins Authority f'or tho establish­
ment of hydrogeolo~ical and stabilit7 calculations of 
grouting curtains /4/. 

The certified expert examines the potential risks to ~co­
technical safety on the establishment ot hydror;colo:;ical 
calculations, makes 111 statement on them and is respo·1nnblo 
of' the statements in the hydro.3eolo ~ica.l calculations. 

Ueasures to be derived from the hydro~eoloGical calculations 
for safeguarding and improving geotechnical car~ty oro 
presented in the technical operational plan of each mit1e 
concerned. The technical operational plan is sanctioned by 
~he competent Mining Authority and thua obliGatory for the 
operating maDagement. 
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Due to the introduction of the r.:tnLe r);: a. ccr!.LCicd c::!H'I'L 
and of special intended spec Lc'.lc·, Ll<lllC for· tl~<. u dl'ot'lll 
establishment of hydro::;eolo ;ical cnlculatlons uy t;lle 
Superior Mining Authority, preparol;ion and r·e"llr;ation of 
drainin3 f.leasures in open-cut mines are carried out on u 
basis of hisher quality with resard to science, obli3a­
tion and control, so that the economy of our open-cut 
mines could be improved, too. 
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