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The Use of Na/C1 Ratios to Trace
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ABSTRACT

The CaCOj; dissolution and base exchange reactions in unsaturated zone affect the Na /
C1 ratios of ground water qualities. Contamination of salinity also has the same effect in
changing the ratios.Seventeen shallow wells in Shin-Ma region, I-Lan County were selected
for double samplings to analyze the principal components of groundwater. The use of Na/C1
ratios to trace salinity contamination in shallow groundwater was carried out. The results
show that although the Na/C1 ratios can not replace Piper’s triangle and Collin’s bar charts for
evaluating the water quality structure and tracing salinity sources, it may serve as an import-
ant parameter to point out wells with salinity contamination exactly. As an indicator of salini-
ty contamination in groundwater, the Na/Cl ratio is more definite than E.C. or chloride.
Therefore, in a homogeneous unsaturated zone, it is a favorable choice to use Na/C1 ratios to
trace salinity contamination in groundwater.
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No. pH E.C. Cl S04 (HO3) Na Mg Ca Na/Cl Ycation C1/(HO03)

wuS/em mg/L mg/L. wg/L  mg/L  mog/L mg/L meq/L
a-1  6.56 202 9.4 13.1 97.8 12.0 2.7 28.0 1.97 2.14 0.17
A-2 6.27 264 10.4 8.9 133.9 13.4 3.4 36.3 1.99 2.67 0.13
A-3 6.65 254 18.8 8.9 103.7 19.6 2.5 27.2 1.61 2.42 0.31
A-5 6.82 230 13.5 5.6 116.5 14.3 12.3 15.5 1.63 2.41 0.20
A-6 6.25 255 18.8 15.2 126.0 18.0 14.6 18.6 1.48 2.91 0.26
A-7 6.04 111 7.3 10.6 36.9 10.4 1.7 8.8 2.20 1.03 0.34
a-8 6.53 220 14.6 11.6 97.4 11.0 2.3 31.7 1l.16 2.25 0.26
A-9 6.70 1082 234.5 64.5 — 22.2 2.5 121.0 0.15 7.21 —_
A-10 6.59 231 9.4 10.2 123.3 12.9 3.9 32.4 2.12 2.50 0.13
a-il1 6.60 534 29.2 27.4 308.2 29.0 6.0 94.0 1.53 6.45 0.16
A-12 6.87 2150 52.6 77.1 348.6 36.3 40.5 78.0 1.07 8.80 0.26
a-13 6.50 129 14.6 7.3 49.4 13.9 4.3 8.3 1.47 1.37 0.51
a-14 7.05 388 8.3 24.4 216.6 13.8 23.9 34.6 2.57 4.29 0.07
a-15 6.49 1234 283.5 7.7 296.0 88.5 8.7 169.0 0.48 13.00 1.65
A-16 6.75 389 31.8 21.5 144.8 36.3 10.7 25.2 1.76 3.72 0.38
A-17 7.03 1627 375.7 60.3 887.9 133.1 3.0 408.0 0.55 26.40 0.73
a-18 6.91 1227 253.3 46.6 348.6 113.4 2.5 174.0 0.69 13.82 1.25

Min. 6.04 111 7.3 5.6 -— 10.4 1.7 8.3 0.15 1.03 —
Max. 7.05 2150 375.7 77.1 887.9 133.1 40.5 408.0 2.57 26.40 1.65
Mean 6.62 619 81.5 24.8 202.1 35.2 8.6 77.1 1l.44 6.08 0.40
s.p. 0.27 592 117.3 22.2 200.6 37.1 9.8 97.4 0.65 6.31 0.42
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No. pH E.C. Cl S04 (HCO3) Na Mg Ca Na/Cl Yecation Cl/(HCO3)

uwS/an mg/L mg/L  mg/L mg/L mg/L  mg/L meq/L
A-1 6.54 216 6.3 10.9 116.5 1.0.8 2.9 32.2 2.65 2.32 0.05
a-2 6.23 238 9.4 10.9 125.4 11.4 3.1 36.0 1.87 2.55 0.07
a-3 6.80 231 1.4.6 9.7 111.0 15.2 3.1 30.4 1.61 2.43 0.13
a-5 6.88 226 16.2 5.2 129.7 14.6 14.8 16.8 1.39 2.69 0.12
a-6 6.49 223 21.4 16.8 60.3 15.6 3.7 19.2 1.13 1.94 0.35
a-7 6.09 131 13.0 21.6 21.3 14.8 1.6 7.8 1.76 1.16 0.61
n-8 6.66 225 9.9 13.7 107.3 10.6 2.5 33.2 1.65 2.32 0.09
A-9 6.82 448 70.4 24.4 167.6 37.7 3.1 67.0 0.83 5.24 0.42
a-10 6.48 215 14.6 10.9 97.8 11.4 3.7 28.9 1.21 2.24 0.15
a-11 6.66 463 27.1 28.9 240.8 25.7 5.5 75.0 1.46 5.31 0.11
a-13 6.30 280 10.4 8.4 60.3 9.8 6.7 9.6 1.45 1.46 0.17
a-14 7.20 395 12.5 32.5 197.6 12.9 23.9 34.9 1.59 4.27 0.06
a-15 6.60 1421 370.5 32.4 288.8 132.2 9.9 186.0 0.55 15.85 1.28
A-16 6.70 308 22.4 32.6 106.4 27.7 9.5 21.4 1.91 3.05 0.21
a-17 7.02 1553 399.2 53.0 415.1 146.2 4.5 249.0 0.57 19.15 0.96
A-18 6.82 1483 409.1 49.4 192.5 113.6 3.5 210.0 0.43 15.71 2.13

Min. 6.09 131 6.3 5.2 21.3 9.8 1.6 7.8 .0.43 1.16 0.05
Max. 7.20 1553 409.1 53.0 415.1 146.2 23.9 249.0 2.65 19.15 2.13
Mean 6.64 504 89.2 22.6 152.4 38.1 6.4 66.1 1.38 5.48 0.43
S.D. 0.28 480 146.8 14.1 95.2 45.4 5.6 74.4 0.57 5.65 0.55
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