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The major chemical compositions of groundwaters sampled from 25 wells in the Lan-Yang Plain
were analyzed to establish the background water quality, to identify the mechanism of hydrochemical
evolution and to interpret the evolution trend of these waters. The results show that groundwaters in
the Lan-Yang Plain can be classified into three zones of hydrochemical facies: a Ca-HCO, zone in the
upstream areas is formed by the dissolution of carbonate minerals in the aquifer; a Na-HCO, zone
mostly in the middle- and downstream part of the plain is mainly formed by chemical reactions with
cation exchange, calcite dissolution and sulfate reduction; and a Na-Cl zone exists in the northern
coastal area, where active aquaculturing has allowed in seawater intrusion. The evolution of hydro-
chemical facies of groundwaters in the middie- and downstream areas is affected by sea level change
before 6,000 yBP. The groundwaters in the Na-HCO, zone were formed by the regression of seawater
since 6,000 yBP and the incoming freshwater changed the original Na-Cl to Na- HCO,. The evolution
rates of these two hydrochemical facies are i INa-cim Na-bico, = 1.0~1.4 m/yr and (%}M -HCOy—Ca-
Heo, = 0.3 m/yr, based on flow column calculauons which include factors such as groundwater veloc-
ity, Ihe ion concentrations of the fresh water and the cation exchange capacity (CEC) of the aquifer
matrix. According to the evolution rates and assuming that the sea leve! remains the same, water in the
Na-HCO, zone in change will be wholly transformed to the Ca-HCO, type 15000 years in the future,

Key words: Groundwater, Hydrochemical facies, Ion exchange, Hydrochemical evolution, Lan-
Yang Plain.
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Fig. 2. The Piper diagram showing chemical characters of groundwaters from 25 wells. @ : Ca-HCO, type; O : Na-
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Table 2. Selected saturation indices of minerals and ion concentration ratios for groundwaters in

each hydrochemical facies zone

+ 2++ k23 . - - 2-
Samp]e Slcmi(e Slduiumile SIsyPaum Itli_/_(_(.:_a..---..wl.g.-.? _______ (C,:,,I;I,Sg;) .......... I:l .c_:_c.).s_{io_f__-_

Ca-HCO, zone

W1 -0.97 -2.39 -2.48 0.13 ‘ 0.09 1.84

T W3 -1.70 -3.99 -2.39 0.18 0.33 1.08

w4 -1.18 -2.90 -2.14 0.18 0.08 2.07

W5 -0.79 -2.08 -2.35 0.36 0.04 4.10

w6 -1.40 -3.32 -2.57 0.25 0.18 2.10

w7 ‘ -0.08 -1.04 -2.43 0.22 0.10 8.09

WE8 -1.32 -3.83 -2.44 0.15 0.10 4,73

w9 -0.46 -1.37 -2.00 0.30 0.02 313

W10 -1.23 -2.95 -2.60 0.18 0.10 2.57

Wil -0.97 -2.45 -2.47 0.23 0.27 1.39

w12 -1.52 -3.45 -2.54 0.23 0.44 0.93

P3 -0.03 -0.59 -2.46 0.22 0.14 2.98

P10 0.48 0.37 -1.91 0.18 0.01 3.53

P15 0.17 ©-0.23 -2.53 0.38 0.39 1.74
Na-HCO, zone

Pl 0.26 0.32 -3.19 8.18 0.03 116

P2 -0.69 -1.82 -2.76 1.13 0.08 8.49

P5 -0.31 -0.98 -3.52 0.67 0.08 119

Pé6 -0.02 -0.24 -4.21 3.62 0.02 446

P7 0.15 -0.25 -2.94 1.43 0.18 13.48

P9 0.21 0.35 -4.04 1.09 0.01 260

P12 0.11 0.08 -2.80 0.65 0.01 18.15

Pi3 -0.08 -0.05 -4.02 3.53 0.01 207

P16 0.28 -0.10 -2.38 1.50 0.13 8.22

Na-Cl zone
P4 4.01 211 0.06
p8 5.29 127 0.18

T8I = log _].}%ﬂ * IAP = ion activity product, K = equilibrium constant.
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Fig. 4. The SI for calcite, dolomite and gypsum of
groundwaters in the Ca-HCO, ( @ ) and Na-
HCO, ( © ) zones. Dissolution of minerals
should occur if the S1 is positive. The water
is undersaturated when SI is negative. The SI
indices within + 0.2 of zero should be consid-
ered as zero (100% saturation).
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