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Development of the Mathematical Model to Calculate Groundwater Ages

Using Tritium and Analysis on Groundwater Flow Times
around the Samkwang Mine
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Abstract : Flow times of the groundwater in the gneiss near Samkwang mine in Korea were estimated through
the development of a mathematical model, the field hydraulic tests, and the analysis of tritium concentration of the
groundwater and rainfall sampled in the study positions. Results of this study are as follows: (1) The mathematical
model to calculate the age of groundwater was developed considering the tritum concentrations of rainfall
precipitated in the studied area for period 1961 to 1993. (2) The ages of the groundwater in the tunnel 44, 92,
102, and 205 m below the surface were estimated at 2, 0, 4.0, 4.5, and 9.0 years, respectively. These results were

verified by the data on the trittum concentratons of the groundwater in the tunnel for period 1991 to 1993.
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Figure 1. Location and geologic map of the studied area.
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Figure 2. Vertical cross scction of line A-A'.
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Figure 3. Data on tritium concentration in the precipitation near
Samkwang mine in Korea.
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Figure 4. (a) Configuration of test holes in DS1 (b) Hydraulic con-
ductivity distribution along the depth in borehole B-1
and B-2 in DSI (¢) Concentration ratio along the time
in borehole B-4 in DS1.
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Table 1. Condition of Longitudinal dispersivity.

akbakEs R
Input concentration 2,200 mg/!
Distance between injection and 4.15m
observation hole
Depth of measuring point 23m,27 m

in injection hole
Injection rate
Injection duration

0.083 I /scc(4.98 I/min)
3,000 min

Table 2. Longitudinal dispersivity summary.

Depth(m) Q(!/min) r(m) o (m)
23 4.98 4.15 8.2
27 4.98 4.15 9.8
o 4o ghe AGERHE o] §3}e] AN EelFr st 42
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Figure 5. Tritum concentration distribution calculated by the

AGE and the Cleary models along the depth from the

earth surface due to the rainfall during 1961~1993.
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Figure 6. Hydraulic head distribution calculated by TRAFRAP in
the vertical cross section of the line B-B'.

Table 3. Tritum concentrations of groundwater sampled in study

points. 2R (TU)

! AXH B#|4 Cx 4 DA A

5 1345 11.94 13.08 13.59

1991 7 13.03 11.42 12.06 15.11
10 12.12 12.14 1398 14.67

4 11.19 12.37 12.61 16.43

1992 7 12.81 16.64 17.50 12.42
8 11.31 11.79 1397 13.75

4 10.02 10.71 12.12 12.87

1993 7 9.32 9.64 11.16 1321
10 9.81 10.26 11.52 13.22
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Figure 7. Comparison of the tritium concentrations analyzed in
the laboratory with those estimated by the AGE model
for the flow velocity of 17 m/year.
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Figure 8. Comparison of the itium concentrations analyzed in
the laboratory with those estimated by the AGE model
for the flow velocity of 22 m/year.
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Figure 8. Comparison of the titium concentrations analyzed in

the laboratory with those estimated by the AGE model
for the flow velocity of 27 m//year.
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Figure 10. Comparison of the witium concentrations calculated
by the AGE model with those analyzed in the la-
boratory for groundwater sampled in 1991.
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