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THE CONTRIBUTION OF ISOTOPE-HYDROGECLOGICAL
INVESTIGATIONS TO MIRING SAFETY

Hanspeter Jordan
Mining Academy, Preiberg (GDR)

ABSTRACT

Information about application of imotopes, stable and radio-
active as well, with respect to mining and mining safety is
Ziwen., The identyfication of undrground waters of different
origin is possible and the correlation with open or closed
hydrological systems real. A gystem of monitoring ie repre-
sented,

Water-problems are nearly always relevant in connection with

wining. It is neceassary to dewater large open pit mines to

enable minirg, to prevent influx of groundwater or brines into

mines, to use the precious resource groundwater and to reculti-

vate after finishing the mining process. So there are = lot of

problems concerning, :

- the endangering of mining and mines

- the stebility of alopes and shafts

- the balance of groundwater influx with respect to quantity
and quality/mineralisation

= the exploitation and use of mine waters

- the groundwater protection in conneection with discharge and
recharge /groundwater uplift, respectively end recultivation.

Igotope hydrogeologicel methods, i.e., the application of envi~
ronmental or artificial stable or radicactive isotopes in hy-
drogeology, are a useful remedy to solve such problems (1),

By meazns of environmental isotopes as global tracers one has
the opportunity to estimate genesis, groundwater flow-velocity
§n¢ direction and mean residence time of groundwater as well
\2)0

These are a fundamental information, for mining in connection
with groundwater with respect to safety and water manegement
and environmental protecticn as well.

By means of stable isotopes suckh D and ') one can estimate
the origin cf water, mainly metecric (cf., CRAIC-line) cof
different climatic conditions, i,e, different times. In con-
nection with Tritium it is possible to identify open exnd clossd
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tydro;ogi;,syst?gs and nydéraulic commusicarticns, The radicov~
ztides T,7¢%%, C with halflifes of 12,2 a, 105 a and 873C a
give the cpportunity ¢ date groundwater flow Tregimes iu wining
regicng hetweer O erd 50,000 years, This ucigue method, baszed
on the radicactive deca o§ these ruclides, which are compo~
nefta)of grounawaters (gs*' or dissolved combouds (80‘03 ;
S1%Ca):s

folldwa the equation C(%) ?Jf"Co('h-"C') f(’t)e"wd’t,

wherein C(t) - measured concentration of a radionuciide
o(t~L) = iaput concentration
£(T) « function of age-distridution.

The principle of interpretation is the following (3):

1. ’8 charasterizes waters infiltrated after 1952 {bombe
tritium), IZ there is no %\ agrovndwaters, the water is
older than 3% yuars. If the “H-concentration in grounwaters
is similer o thoege cof actral precipitation with similar ve~
riations ore can postulate & direct and fast hydraulie commu-
rication between groundwaters and aurface waters,

2. 14c-measurements and 323;1.-:|.n'nuai:iga.1;:l.ons as weil, espe-~
cially in combination with allow the determination of
nantitiee of groundwater mixture of different ages ard dif-
erent origin {paleoweter and young water),

3, By D and ‘S0 it ie possibla to differ recemt and paleo-
infiltrated waters, waters of different origin (Fig.tj.

4. The ratio of 2340/2382 oha.ractegégg: very oid paleowa~
ters and the redox miliet. 22°Ra and 92<Rn are semsible indi-
cators for fanlts and movements because of the high mobility
of noble gases,

or.e of the most important and economically relevant problems
ie to identify the amount, origin and age of groundwater in-
filux intoe mining areas, High quantities of zecently infiltra-
ted water are dangerons. Th?x’ are characterized ®y high tri-
timnconeeq ations, 2 high '*C-sontent, d D betwesn -55 and
~80%0, o between =2 agd ~18%c,

Ctherwise concaentrations and rations, regpectively, of re-
liet watera paleowaters aud csryesal waters or intersiitial
wvaters se well are without tritlum witrout or lazss "{c-

D between ~45 and +25%c; 47 19C betweer 7 and +15%0, Open
and dangercus hydrclogical systezms are ndicatad by recent
meteoric Infiltratices (3. 1f cne suggests open systens
hyirogevlozical, gevpbyeizil ard gecchemical inveatigations
gre necenaery to save aduing or e wmake it mors sure,

& Lleguvepe nydrogecingical menitnrning syster 1a Tepresantec
uf Pigeie

In connection with dewsterary dy minizg aia less w

charge ¢li 0o ant nf recherge were expla
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After dewasting the agquifers by brouwncoal / lignite-mining

a8 hydrogeclogical landscape of dumpe remaine anc the mozt
important task is to replenish groundwater to ine ;rimary e
val, the groundwater level uplift {5).

In huxid zonea it is real, in arid zcnes it seemz Y2 be impo-
8sible, because of less or no groundwater rechnerge. S we fingd
in arid gones a more or less decreasing groundwaisx ievel &s
an irreversible process. Tne portion of modern water is ar in-
digator fop the degree of replenishment and trend of uplirft,
MC- and 6Cl-dating gives informaiions sbout the rsgionai
and jongterm dynamics. Result from these dating one car esti-
mate the capacity of gromndwater resources and the amount of
gly;:amjjg | regenerating ana static parte of grourdwater balancs
\E e .
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