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TO MINE WATER CONTROL IN HUNGARY

Kreffly, G. and Daerdczy, M.

National Supervisory Board of Mining
Budapest, Marké u, 16, 1363, Hungary

SUMMARY

Due to hydrogeological conditions, one of the most diffi-
cult problems of mining in Hungary is the water hazard,
Its prevention and control poses tasks not only for mining
companies but also for official regulation. The control
system as designed in the planning period is developed
during the construction and operation of the mine. This
practice has been followed in the majority of water cont-
rol systems of existing mines and the related experiences
reflect the degree of knowing natural conditions and of
the protection of man and production equipment. Applic-
ability of control methods is governed by two factors:
economics and environment. The mining supervisory board
has a complex task in the prevention and control of mining
hazards, including the regulation of heaith protection,
labour protection, engineering safety, environmental pro-
tection, general social and legel requirements. During the
last 20 years the board has endeavoured to fulfill the above
tasks in a full degree,

HYDROGEOTLOGICAL CONDITIONS OF HUNGARIAN MINING

It is well known among Hungarian mining experts that one
of the greatest problems in Hungarian mining is the water
hazerd due to adverse hydrogeological conditions. These
conditions can be indicated by various numbere such as the
flow of pumped mine water, the specific flow of pumped mine~
water &s related to production, inrush flow into workings,
number of floodings. These numbers reflect both natural
conditions and the efficiency of control actions. 80 % of
coal production, 95 % of bauxite production and almost the
total ore production - except uranium mining - coincide
with water hazard. This situation will not change in the
future, moreover it is expected that even more adverse na-
tural conditions will be faced as a result of increasing
raw-material shortages. Consequently, water related cost
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mey be as high as 5-3C % of total cost.

Table 1. shows cobserved past and exvected 1965 year amount
of pumped minewater originating from karstic, porous media
and fissured aquifers. Table 1. indicates that the grea-
test amount is being pumped from karstic and porous-media
aquifers, while water hazard from fissured rocke, abando-
ned mines and surface waters is of less importance.

Between 1960 and 1975 the flow of pumped mine water in-
creased from 275 n/min to 770 n/min and is expected to be
825./min by 1985, According to its origin, withdrawal

from karst increased about four times, from porous aquifers
about twofold and from fissured rocks about 15 times.

This considerable increase can be explained by the combi-
ned effects of the following factors: :

- lagrge-scale application of more efficient control methods;
- mining in greater depths; '

- mining under more adverse hydrogeological conditions,

In 1960, the overwhelming part of pumped minewater stemmed
from roadways and faces, but after ten years, 46 % of the
total water was drained in drillings, water shafis and
tunmels separated from workings. This ratio is expected to
increase to 81 % by 1985 as a result of the planned water
control measures, This increase of sperated water ratio
can mostly be expectec in karstic anc porous-media
equifers.,

In ore mines under water hazard from fissured muifers, no
considerable change can be reckoned with since neither
safety nor economic considerations do not call for more
effective control methods, '

-~ During the last 20 years, the applicatiocn of more effective
control methods has resulted in a major decrease .in .mine
water hazard. The observed reduction of the ratio of "wet®
mines demonstirates that the water hazard can be decreased
even in case of more adverse natural conditions by preven-
tive control methods,

'EFFICIENCY OF MINE WATER CONTROL

Control of minee against water hazard commences with the
exploration of hydrogeological conditions. This activity
includes the estimation of the degree of water hazard,
and the preliminary analysis of the following control
ontions:
a./ preventive control by

- water table lowering

- grouting and other methods
b./ subseocuent /passive/ control or
c./ combined /passive-breventive/ control.
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The control system ar designed in the vlanning period i -
developed during the construction and operation of the

mine, This parctice has been followed in the majority of
water conirol systems of existing mines and the related
experiences reflect the degrse of knowing natural condi-
tions end of the protection of man end production equipment.

The application of more effective methods of mine water
control in Hungsry started at the end of the fifties or

the beginning of the sixties, the veriod when mechanized
mining was spreading in larger scale. Earlier, pascive-
preventive methods such as the utilization of the protec-
tive layer and proper mining sequence had been mostly
applied. Water table lowering and grouting had been hardly
used and only locally, :

Water became even & greater problem when the full mecha~
nizetion of mining started since water hindered the ope-
ration of machines, decreased the efficiency of equipment
and thus led to higher production coets,

To overcome these probtlems, first in underground bauxite
mining then in open-cast coal mining large-scale dewatering
activity was initiated. As a result of dewatering, working
conditions improved, efficiency increased and production
became safer and more economic.

The consciderable achievement in the control bf water from
karstic and porous aguifers has been related to the in-
creasing technological possibilities and new scientific
results,

As contrast to the earlier situation when aguifer hydro-~
dynamic conditions were not properly understdod, in the
last 10 years those relationships in porous and karstic
aouifers have been clarified which are necessary for the
design, construction and operation of advanced preventive
mine water control,

Recent research results have offered more information than
ever before on the protective layers explored by mining
activity. Investigations have shown that it is not suf-
ficient to characterize protection by the specific thick-
ness of the protection layer. This number reflects only
the packing effect in case of constant pierometric head.

On the other hand, the sealing effect depends on the
effective protection-layer thickness, while the resistance
against erosion depends on meterial properties. It has
8lso been revealed that the protection effect of these
layers cannot be regarded as perfect., Present safety re-
gulations refer to specific protection as the number go-
verning mine inflow and conditions of water hazard. This
principle and the resulting calculation method does not
seem correct since it leads to either overdesign or under-
design,
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Ir tue Dorof coalfield 54 rnartiazl or tetal nine {looding
events have occurred during the last 100 years. Observation
data show that the underdesien of pumping stations and ine-
proper sediment control have caused partial or total mine
floodings. This was known in tne past too, but the magni-
tude of desipgn inflow was unknown,

Safety regulation in the sixties prescribed a minimum capa-
city of 20 m/min for pumping stations. The modified regu-
lation in 1975 refers to a capacity of 80-120 r/min for

the main punping station of an average Dorog mine. This
would nrotect the mine against inrushes of 60-60 r/min.

The repeated supervision of hydrogeclogical conditions has
shown that mine water ic sufficiently controlled in Doro

- minee only if pumping station capacity reaches 160-180 z/min,
No flooding would have occurred with such capacities.

The lack of proper knowledge of hydrogeological conditions
caused a number of problems in the Transdanubian mining
under karstic water hazard.

For sandy aquifere generally sufficient experiences and
methods are available but the protection against gquick-
sand inflows has not been satisfactorily solved,

The 1973 yesar Putnok guick-sand inf{low event warns that
this aspect ehould be further investigated in the future,
Also, safety regulations should draw a greater attention
to this topic.

Operational experiences of passive-preventive control de-
monstrate that the main pumping station should be located
at the deepest point of the mine, where water can be con-~
veyed gravitationally from any part of the mine. Presetti-
lers should be constructed in water cuts and fine settlers
with continuous sediment removal should be placed before
the pumping station. In order to increase pumping safety,
submergible pumps should be used instead of traditional

centrifugal pumps.

Protection of faces will be developed if the conveyance
system is already protected. Borings are effected in dee-
per coal seams under mining openings to be protected, or
from face water cuts driven in the protective layer in or-
der to perform preventive grouting or preceding drainage at
iower level than the facing level.

If, in spite of preventive grouting, a water inrush occurs
or the drained water flow in the instiantan borings is high-

er than the permitted one, subseguent grouting, sealing or
draining may be used, '
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The application of preventive grouting it poseible mostlis
in karstic rocks of high conductivity. Instantan protection
may be useful in rocks of lower conductivity where grouting
iz not straightforward.

A considerable technological achievement can be the Kinpko-
type clay-slurry grouting procedure applicable in karstic
limestone and dolomite of smaller fractures as well,

During the last 15 years, most of the operational experi-
ences have been gathered in karstic water table lowering.
Now, Hungarian mining has all the necessary information
and experiences for the planning of karstic water lowering
operated with mining schedule in a coordinated way. This
is examplified by the operation of the Nyirdd, Rakhegy and
Tatabanya systems.

There is passive control in Hungarian mines under fissure
water hazard. Planning of passive control means the sizing
of the conveyance system; a basic data thereof is the pre-
diction of mine water flow,

The protection against water from abandoned mine openings
requires the map of the mine since one can avoid or per-
form in a controllied way to tap this water. No such geo-
physical instruments are available at present by which
these filled abandoned openings can be traced from the
necessary distance. As a result, strict measures are ne-
cessary how to approach abandoned openings of unknown lo-
cation,

The protection from surface waters requires information

on flood levels and discharges which can be estimated from
direct measurements, As a consequence, this type of hazard
has caused problems during the last 17 years only in two
cases: 1./ 1963, Ecsed open-pit mining, due to underdesign
of the drainage system, 2./ 1974, Thoreg open-pit mining
due to management defects,

The applicability of control methods is constrained by
two fadprs: economics and environment,

In ore mining under fissure water hazard passive control
will be predominant in the future, too. Here, subsequent
protection is the most economic, satisfying the necessary
safety and causing minimal environmental disruption.

In mining of coal, bauxite and minerals under porous-
media water hazard, environmental protection does not
mean any constraint. Thus, the control method can be se-
lected according to economics and safety.

No life-hazard is caused by gravitationally drainable
sands, except those inclined to gquick-sand flows. As &
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result, both subsevuent an: preceaing control can bve con-
templated,

Neturally, passive protection worsens working conditiones,
it is harmful for health, dfecreases the amount and in-
creases the cost of production.

Control of miningunder karstic water hazard, mostly in the
Transdanubian bountains, requires the consideration of botn
economic and environmental aspects,

lyirédd mines of the Bakony hining Company apply large-
scale water table lowering by withdrawing 300 z/min or
150-200 water/ton bauxite, A2 a result, "ary" mining is
posgeible, There is an economic limit of the continuously
increasing mining depth, ' -

On the other hand, there is also an environmental limit
connected to the eafe yield of the neighbouring Héviz ther-
mal bath, If any of these limite are eurpassed, other conte
rol methods must be sought, or in lack of these, mining
ehould be stopped.

Luch a dewatering activity in the Dorog roal field woul
be economic only if annual coal poduction were 10-12°10
tone at leust, let alore the environmental conetraint re=-
lated to the safe yield of Budapest thermal baths,

In the Transdanubian lountains, the amount of karstic wa-

ter withdrawn reached and veriodically even surpassed the

anount of natural recharge. As a conseugence, not only lo-
cal but regional karstic water level sinking has occurred,
endangering the safe operation of famous thermal baths in

the region.

The same high social interest is attached to avoiding
these disturbances as to preserve the safety of mining;
consequently control methods with less withdrawal should
come into prominence,

Short-range planning does not permit & comprehensive pre-
ventive control. All essential measures should be coordi-
nated with mining vroduction and environmental protection,

TASK AND AUTHORITY OF THe MINING SURVEILLANCE
BOARD IN THE PREVENTION OF WATER HAZARD

The Mining Law /ML/ denotes the task authority and place
of the mining surveillance board /MSB/ in the hierarchy
of national administration. The main organization frame-
work and operational condtions are also regulated,

Task of MSB is formulated in ML as follows: "MSB observes
life, security and health of miners, safe operation and
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trne regulations referring to mineral recources, mine nro-
nerty and land preservation. bGB may take measures for the
nrotection of other social interests related to mining"”.

KL assurese the authority and conditions for KSB in order
to fulfillthe above tasks. Among the conditions of high
importance are its authority in decision-meking of mining
development /modernization, exvpansion/, and its authority
and duty related to the issue of safety repgulations.

However, this duty does not meen that the development and
continuous improvement of safety regulations woula be the
task of the N3B exclusively. It is well known that any
cafety regulation is satisfactory only if it does not ref-
lect solely the ideas of few experts, but evaluates the
messages of practical cases and utilizecs experiences of
mining practice, e.g. on water control,

On the other hand, the necessity of involving vractical
mining experts in the development of regulations is ex-
pressed in one of the principles of KL: mining comnany
must protect miners from mining hazards such as water ha-
zard.,

Heviewing mining desifm

It is an important duty of M5B, enforced by &L to suver-
vise whether the necessary ueasures against natural ha-
zards are properly designed and accomplished during the
consiruction. As an example, the MSB statement on the wa-
ter control of the Manyi mine was issued in 1979 when the
“investment proposal was prepared. :

~In the planning periocd great care is taken in every case

-to supervise the fulifilment of the following NI princicle:
such a technical level is to be strived at in the design
of a new mine or the development of an existing one which
is higher than the average level in mining.

Official regulation ef main issues of water control

It has already been referred to that mining work pertains
to the authority of MSB accerding to section 59 of ML,

I and II issues /1963 and 1969/ of “Water hezard™ in ABBSz

As known, the issue III of waier control regulation from
1975 wae precede by the issues I and II from 1963 and 1369.
Earlier, more important water rzlsted regulations were for-
mulated in the "Genersl Mining Safety and Health Protection
Regulation /ABBRSz/". This regulation contains tasks in

18 cases for the head of the mining company. Regional Ni-
ning Supervision has tasks in 17 cases related to approval,
review and exemption, but even the bMinistry resnonsidle for
mining nar taske.
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Tie 1342 issue nas cetailed regulatiorce Cociiitotin the
authority superviscion of accomnlishment. At trne =time tame,
ine too much cetail voses unjustified tacks Tor chicel en-
rineers of mining companies and for the Regional haning
Supervisions, In spite of these, the rersulation was in
force for 5 years,

The issue II from 1369 can be regarded alco as a detailed

resulation but it was shorter; e.g. regulations related to
the planning eni realization of measures in case of water

inrush are given in the annendix,

Tee issue III from 1975 of chapter XIII of ARLSz

Research Institute /BKI/ took part intensively in the pre-
"peration of this issue IIT,

i-ining was defined to ve under water hazard if the speci-
fic thickness of the protective layer between mining space
and the aquifer is less than a given value. In case of a
karstic aduifer the necessary thickness of the ‘protective
layer ifs prescribved.

Trnough figures, or limit nurbers were determined by eys-
tematic data processing and scientific analysis, some
experts claim that related regulations strive to "perfect
safety", Ac a reeult, an unjustifiec great number of miner
are considered to be under water hazard, when prescribea
water control measures must be taken,

This regulation aims at the maximam protection of miners’
life. Naturally, development poesibility of the water cont-
rol system is an economic question after all which is not
offlclally regulated. -

The evaluatlon of the three earlier issues of water control
regulations shows that, in spite of thdr shortcomings, they
have served the requirements of life protection in a use-
ful wey. During the last 15 years mines have been left
flooded due to excessive inflow or economic reasons /5
mines in Dorog, 2 mines in Tatabdnya/, but fortunately
total accident due to water inrushes has occurred only

once /Gysngyos mine/ when related regulations were strongly
violated.

The last regulation differs from the earlier two issues
also in some principles such as the sizing of the safety
pillar for water control, the definition of water hazard,
the capacity determlnation of water control systems for
mines under water hazard,

The realization of this regulation has required greater
expertise from those responsible for water control acti-
vity in the mine and the NGB as well.
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PrINTL Y OR Gl -0 LEA TG, Liorn

The National Ileanning Jormireion cecide: in 1370 to suner-—
vice rafetr reculations in orier Lo increass econonir ei-

Yiciency of investuents., All those 1tems must be ceared

or moail'ted, wiose lack dnef not vecreate working saflety,

Accoraing to that central principie, mining companies have
nroposed the amendment of rome 21 issues in chapter XIII.

The develovment o7 the planned new repulations startec at
two nlaces /LUB and the Kungarian Zoa? Fining Trust bL2TS
A Jiret verrion of tne new rerulations was prenarea in 1577
by M.zT. Though this text seemed to be tco general, the
definition given for economir prapertv nrotection wae 8
novelitv, In faet, onmly thic can be ollowed in water cont=
rol toretner witn the maximum 1ife nrotection recuirerent,
It teemed aleo uceful that the draft resulated gbuncoried
mines and reaulred the construction of & watler rontroi onr=
canization Lree, According to this araft, responsibil oty
ol there workine directly on the deriyn and anerstion of
anter control would decrense, In turn, aithority ant ey -
oo ibilitvy of technical veputy directors of the mininge
Aomndnies woudd o tneyenre, naely by

raatificstion of niney under water narar:;

cetercination of gFeohyvdroloricnl obrervetion activiy;
:nitial Iecution and lensty of prelininary  Uoringts g

- water coniroel rilldre;

-~ reiief and moaification of water control piilars;

- location and mode of draeinage drillings;

- capacity of the water controi station;

- warning system,

"

Alro, the draft plannea to increase MSB tasks related to
permission and approval considerably, but partly unrea-
conably,

BKTI, in its dicussion, sunpportec the necessity of an in-
cenendent water control expert for & mine. This reccamen-
dation can be arreed il the responsibiiity of the technica:
chief of the mine will not be decreased.

Tne draft regulation vnropoced by NSB includes detailed in-
structions how to control unexnecteu events, mostly !ron
life protection aspects, and general ideas referring to
long-range problems /mixed regulation/,

A codification committee developed a modified text by con-
sidering: _

- useful elements of the WLzT proposition,

- amendnent propositions of the minins companies,

~ the MGB practice and experiences on eXxemntions,

- dirfcunrcion material of B¥I walter control sectiorn.
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Since the regulation in force had been prepared, futher
information on karstic aquifers and protective layers has
been gained. As & consequence, numerical data and calcu-
lation methods are often absolate. As and example, inrush
flow ¢ n be given as related to the aquifer, protective
layer and control method. Also, the simultaneous total
flow can be calculated and, thus, pumping stations and
water conveyance systems can be sized more reliably than
before., As a consequence, instead of detailed regulation
of capacity calculation of the pumping stations, it is
suffice to mention that the pumping station be capable

of punping the expected discharge.

There are no operational experiences on the reliability
of grouted protective layers. As & result, even in case
of grouting the possibility of inrush occurence should be
assumed, and the water conveyance system should be sized
to as high as in the no-grouting case. This assumpticn
leads evidently to overdesign, but as long as sufficient
experiences are not available the cepacity reduction can~-
not be determined.

Further hydrological investigation is necessary in deeper
deposits such as the ore in Recsk and Mecsek.

As special problems are mentioned the blow-out of gas
traps and the hot water inrushes leading possibly %o ac-
cidents. Protection measures are e.g. the jet-breaker
shield, and the fixation of drilling equipment.

In our present level of knowledge, the amount of water in-~
rushes can be predicted and the control can be timely de-
signed, thus severe disturbances of operation can be eli-
minated. Necessary preconditions are the proper information
on natural conditions, and a water control plan throughout
the whole mining period,

Regulation would not fix the control system, the sizing
of its elements and detailed comstruction technology but
prescribe guantitative and qualitative requirements the
various system elements must satiefy. Greatest care should
be devoted to the safety and health protection of miners.

New water control methods, such as instantan protection,
preventive grouting and the combinations thereof are being
applied in the majority of new mines. Details of hazard
stemming from these methods are not known yet.

Deeper deposits/such as in Recsk, Nagyegyhéza, Mény and
lencsehegy under water hazard poses extra problem due to
the greater piezometric head of inrushes, Special care is
to be taken there for the accomplishment of preliminary
drillings.
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In the framework of the esocene program, a number of new
shafts, exploring mine openings, sloping shafits crosses
various aquifers, Hydraulic failure and gquick-sand inrushes
should be taken csre,

Deiineation of the water control piliar and the sizing
procedure of the water control dam should be standardized,
Inctead of the present detailed regulation, it would be
more &ppropriats to state as followst the candidate sur-
face area of a new mine should be explored by borings in
such & degree that the grade of water hazard could be es-
timated with the necessary accursacy, and an gconomic and
gafe control system could be designed,

It ie suggested to include the following new points in the
modified regulation:

- The water authority will advise on the design surface
water flood.
~ The water control expert should be 2 mining, geolcgical
or water control engineer with at least 3 vear practice
in & mine under water hazard,
- It is the task of the deputy technicsal director of the
mining company to qualify new and existing mines according
to water hazard, to determine the number of borings ne-
cessary for the safe and economic design of water control,
and to determine the capacity of the water control syatem,
-~ The mining company should supervise
- after the modified regulation is in force -~ the grade
of water hazard for the different minese, and
- to superwvise the capacity of water control systems,
and decide on the economic and safe developnent.
- The necessary capacity expansion of water conirol sys-
tems should be completed after 2 years from the issue of
the modification.

Construction of etandards

National standards /MSz/ asre issued by the Hungarian
Standardization O0ffice directing and supervising the way
how hranch standards obligatory in various industriez are

e pared.,

A velative new area of standardization refsrs to the

equi yment, sampling , measurement and calculation methods
ueed to labour safety. There ie &an endevour that technical
regulations, permitted values connected to labour protec-
ticn be determined by the help of national for branch/
standards.

According to these principles, SR developed in 1979 con-
ditions of prepsring mining labour protection standards.

el
?4 L8 {I
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As a result, instead of the 7 appendices of the present

regulation 2 mining standards will be issued:

- spacing, sizing and construction of water control dams
/Msz-14 01033/, ,

-~ delineation and sizing of water control pillars
/¥Sz-14 01034/

There are some inportant features of these standards.

MSz-14 01033 considers the esizing of weter control dams
which can be built in circular roadways. Thie calculation
can be accomplished by simple calculators available in
mining offices, However, it is also possible to size wa-
ter-control dame to be built in other crose-eection by
"the help of computers,

It is permitted to use not only compacted concrete but
also shot-concrete or contact-concrete for levelling out.

In addition to cement grouting, bentonite grouting or a
special grouting procedure after a soviet licence can be
used,

The explogion activity in connection with the dam con-
etruction has not been justified to be included in a
standard,

MSz~14 01034 prescribes that the water-control pillar
can be delineated only in such rocks which can satisfy
its duty in given thickness in the long-run.

If conditions of the water control pillsr are satisfied
but requirements of maximum life protection and economic
property protection can be attained by other methods, it
iz a decision problem whether to apply water-control pil-
lare /see mines of the eocene program/.

The draft standard calls for special expertise of deline-
ating water-control pillare in some more complicated ca-
ses, such &8 the sizipg for seepsge flow or limited in-
‘rushes.

In the appendix,; useful advices are given to practical
users on how to construct the map of specific protective
layer thickness pertaining to the design seepage path,
and how to size water control pillars.

The technical committee judged the proposed etandard
as up-to-date in principles. It will be necessary to mo-
dify some parts slong the following lines:

- the sealing effect of the clay protective layer depends
on stress conditions; this was not considered in the ori-
ginal draft,
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-~ Equivalent coefficients of d:{ protective layers can
be directly measured and not only taken from the given
tables,

- Non-fissured sandstone or marl is quite stable rock.
Equivalent coefficients of resp. 0,4 and 0,8 are too low
for such rocks. '

Experiencees of official invetigations related to severe
operational disturbances :

M1, considers emergency situations when in spite of pre-
ventive measures, operational disturbance or accident
happens, Such items are: the requirements of preparing
emergency relief plans and information therefrom for
those interested, organization and operation of mine re-
lief service. -

KSB investigates causes of severe disturbances of opera-
tion or accidents, personal responsibility and takes the
necessary technical or other measures.

There are some experiences of operational disturbances
and accidents due to water inrushes from the last five
yem. )

The Sérisdp XIX-XX mine had to be given up on 20 Janusary,
1976 as an effect of 80 w/min inflow and 56 ®/min pumping.
Mining capacity of 300 x 10° t/year has been lost since
endevours have not succeeded in to reopen the mine.

In mine XII of the Tatabédnya Coal Mining Company an in-
rush of 11 &/min accurred from the overlying rock on Sep-
tember 25, 1976, Investigation showed that longwall
mining drained the stored water in the overlying limestone.

In the Kényés mine, a quick-eand inrush of 3 »/min occurred
in 1976, Investigation showed that the piezometric head

was higher than 100 m in the overlying rock I, and the
protective layer was missing in parts or narrower than

0,6 m, Areal protection, that is safety against seepage

is less than 0,1 m/at. As a consequence, MSB ordered to
perform piezometric head relief in the overlying aquifer
of the southern mine I.

In 1977, only one water-related disturbance of operation
occurred in coal mining causing 10 day production stop of
one longwall mining systeme. However, in 1978 the following
six disturbances of operation were caused by water in-
rushes,

- In mine XV/b, Tatabénya a 58 u/min inrush caused mine
flooding.

- In the Csordakut mine, Tatabénya the longwall mining
system had to be evacuated due to a karstic water inrush,
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~ = In the flooded /in 1976/ Dorog mine XIX-XX, the resto-
ration efforts proved to be unsuccessful and were stopped.
Karstic water hazard has considerably increased in the
Dorog coalfield.
~ On May 15, an inrush occurred in the Borsod Szeles mine
and the production was stopped until 1st August.
- In the Négridd Kényés mine, the pressured air section
had to be evacuated, due to the inflow of metan connected
with water.
- In the Recsk mining exploring work, inrush of water,
sulphur and 002 occurred, hindering the above activity.

In 1979 the situation was more positive, since only three
inrushes of less importance happened. Nonchalant working
caused a severe disturbance of operation and the lack of
observing safety regulations led to the loss of one life.

'Some data on the 1979 events are as follows:

~ In the Hunyadi mine of the Kdzépdundntuli Coalmining
Company, a water inrush occurred from the overlying eocene
limestone. Sediment carried by the flow of 4 s/min silted
the transportation equipment. As & consequence of gediment
deposit in one part of the roadway, the airflow stopped
and the operation of the longwall mining system was pro-
visionally also stopped.

- In the Gydngytsoroszi mine of the National Ore Mines, an
unexpected inrush from an uncontrollable mine openings
caused one death, This casualty could have been avoided

if working had been more carefully effected, and safety
regulations had been observed.

- In the Recsk region of BAV, cne of the outlets of the
mine became impassable.

-~ A smaller inrush happened at the mine XV/c, Tatabénya
in September, 1979.

In 1980, no water inrush to be reported occurred. It is no
doubt that water related safety of mining has been improved
during the last five years. However, the decrease of un-
expected inrushes is attributed also to the fact, that
mines under the greatest water hazard /Dorog/ are not in
operation due to earlier mine floodings.

Experiences of supervision of mine safety regulations

MSB has the right to superviee regularly how safety regu-
lations are observed in mines. This task is performed most-
ly by the district offices of MSB. Experiences of these
supervisions show that existing mines generally have the
punping capacity necessary for life protection and econo-
nic water control, snd equipment required for water control
safety. 131
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Water control pillars have been delineated mccording to
geologic conditions,

Drainage of over-and underlying aquifers for piezometric
head reduction has been successful in the coalfields of
Borsod, Kozépdundntul and Salgdtarjén.

The great number of water-control predrillings protect
Jife from unexpected inrushes. Research and development
has been going on to attain the necessary safety of water
control for mines in the eocene program, '

It has been a problem that the actual capacity of pumps
in mines has gradually been decreased, due to large-scale
wear-out,

It is and important task to supply mines with drilling
equipment applicable to underground work. There is a scar-
city in drilling equipment for predrilling and drainage,
there is no choice since national production stopped and
import is siow. The situsation has been worse from year to
year.
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Tabhle 1.

Karstic water Porous water Fissure wster Total

e & p % /s £ i %

1960 171 100 92 98 12 100 275 100
1970 486 50 121 65 18 100 625 54
1975 662 30 150 40 18 100 770 34
1985 650 15 150 25 25 100 825 19

/%/ : the ratio of water drained by roadways and facings
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