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Hydrochemical observation of groundwater in the west Niigata dune
by
Osamu SATO, Hideaki TAKEUCHI, Toshikazu SAKATA

(Abstract)

We determined the chemical compositions and tritium concentration of precipitations sampled
from the rooftop of our institute building and the groundwater collected from four wells in
the Niigata University campus and irrigation wells in the dune area in west Niigata city.

The precipitations were classified into two types on the basis of chemical compositions :
the low electrolyte type collected in the “baiu” season and the high electrolyte type sampled
in the snow fall season. The high electrolyte water was rich in sea salt and sulfate ion. The
sea salt must be carried from the Japan sea by strong NNW winds. The exess sulfate ions
carried by the winter-monsoon are concluded to be of continental origin taking into account the
direction of winds and the geographical situation of Niigata city.

The sulfate and nitrate i1ons concentration of the irrigation water were higher than the ex-
pected values from the chloride ion concentrations of precipitaion samples. These anions must
be condensed by the percolation process caused by irrigation in farmlands.

The mean tritium concentration of precipitaions was 27.7 pCi/1 (1987). The groundwater from
observation wells in Niigata University can be separated into two layers, the upper layer
having low T and low elctrolyte concentrations and the lower layer having high T and high
electrolyte concentrations. Many groundwater samples showed a low T-concentration corresponding
to that of recent precipitation but some samples had a higher T-concentration than 40 pCi/l
and three samples contained quite low tritium (less than 20pCi/1). A model of the groundwater
having more than two layers is necessary to explain the behavior of the chemical composition
and T-concentration of groundwaters in the dune.
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Table 1 Spesifications of obsevation wells in Niigata university campus
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Fig. 1 Variations of groundwater level at obsevation wll No2 (line graph)
and monthly mean precipitation in Niigata (bar graph)
(Modified from K. Suzuki unpubulishied figure).
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Table 2 Analyticl results of precipitaion.

Nat| K | ca™| Mg™| C17 | NO3™| S04 " |HCO3| PH | EC OELPAE-¢ T

A g ot
(meq/%), (1S/cD (pCi/L) | (mm)

5.6 0.024 | 0.006| 0.068 | 0.020 | 0.052 0.05210.013 59| 103| 406+ 12.5 125

5.11 0.511 10.040 0.185| 0.102| 0.515| 0.363| 0.355 | 0.298 48| 854 25

5.14-15 0.038 | 0.010| 0.065 | 0.020 | 0.047 | 0.042| 0.030 | 0.013 55| 158 316% 115 19.5
5.20 0.077 | 0.009 | 0.063 | 0.026 | 0.095| 0.022] 0.047 52| 202| 36.0% 120 10.5
5.24 0.154 |10.013 0.125 | 0.084 | 0.401{ 0.028 0.109 { 0.013 | 6.1 | 327|153.0=* 12.6 6.5

5.29-6.25 [0.154 [0.0041 0.039  0.012 | 0.048 | 0.056 | 0.023 | 0.149 54| 147 274+ 88 98.5

6.25-7.3 |0.034 |0.007 [ 0.044 { 0.018 | 0.048 | 0.013 | 0.037 50| 22.6 520
7.5-28 0.031 |0.006 | 0.032 | 0.011 | 0.035 | 0.006 | 0.034 49| 138] 57.7+ 118 | 1505
B.4-6 0.053 [0.007 | 0.062 | 0.021 | 0.053 0.021(0.038| 64| 304| 160% 113 45.5
8.17 0.059 |0.013 | 0.095 | 0.020 | 0.050 | 0.028 | 0.085 | 0.013 54 14.7( 309 11.2 135
9.3 0.098 |0.013]0.155 [ 0.049 | 0.128 | 0.067 | 0.040 | 0.109 62| 422 109 108 30.0
9.10 0.609 (0.031]0.318 [ 0.072 | 0.638 0.167 (0.041 6.4 137 | 39.0% 11.2 85

9.14-15 0.039 (0.005°| 0.045 | 0.013 | 0.048 | 0.007 | 0.027 | 0.013 54| 224 518+ 104 215

9.18-19 0.026 |0.002 | 0.030 | 0.012 | 0.036 0.022 | 0.013 6.1 | 144| 112+ 100 30
10.1-3 0.531 [0.034 | 0.147 | 0.122 | 0.643 0.161 | 0.030 56| 980| 576+ 95 16.0
10.10-21 0.077 |0.008 | 0.050 | 0.023 | 0.091 | 0.009 | 0.048 52| 230| 300 9.2 | 1360
10.21-11.10 | 0.289 (0.017 | 0.047 | 0.061 | 0.319 0.088 48| 480 11.1x 9.0 87.0

11.10-20 6.32 (0.143|0.379 {0.678 | 7.41 |2.24 | 0.092 [ 0.114 4.6 | 410 | 213 91 155

11.20-30 1.66 [0.053 [0.131 |0.361|1.93 |0.023(0.285 46 | 113 | 25.0+ 11.2 470
11.30-12.7 |1.85 |0.056 | 0.139 |0.395|2.08 |[0.019]0.308 441235 | 237 96 26.5
12.12-15 1.86 |0.066 }0.160 (0.396 | 2.10 |0.038 | 0.358 4.6 |236 | 3B.5x 9.2 8.0




Nat | Kt | ca™| Mgt™| CI~ [NO37|SO4THCO3| PH | EC | ruFvs |G@E|Xk %
A 8 R ket

(meg/®) @S/w| (pCi/®) | @) | (@
4.29-5.29 | 0.171 0.023] 0.043' 0.029] 0.186 0.045 52| 347 | 178+ 57 | 1450
5.29-6.25 | 0.065 | 0.008| 0.052| 0.013| 0.085 0.051 51| 225 | 474+ 9.6 | 520
6.29-7.9 | 0.055] 0.020 | 0.029| 0.029| 0.053 | 0.054 0.059 46| 270 463115 [ 125
7.9-13 0.081| 0.009| 0.013| 0.017 0.096 | 0.010| 0.055 43| 248 | 319+11.3 | 855| 84
7.13-14 | 0.026] 0.005| 0.010{ 0.003| 0.027| 0.005| 0.018 49| 847|460+103 | 110 M4
7.14-15 | 0.017} 0.006| 0.005| 0.002 | 0.014 | 0.007| 0.024 45| 889387114 80| 16
7.17-18 | 0.022| 0.008| 0.008| 0.004 | 0.033| 0.017| 0.015 55| 950|394+ 95| 285| 11
7.24-25 | 0.050| 0.012| 0.020| 0.009 | 0.049| 0.022 0.053 47( 187 | 173+ 11.2 | 240| 18
7.25-27 | 0.029( 0.008| 0.006| 0.004 | 0.031 | 0.013| 0.015 48| 947372+ 114 | 205 7
7.27-28 | 0.007|0.002{ 0.001| + |0.010 + 51| 4.13]|166x11.2 | 375| 57
7.31 0.075 { 0.012] 0.017| 0.015 | 0.072| 0.042| 0.037 46| 274 | 256+ 11.3 75 6
8.4-6 0.029| 0.005( 0.011| 0.006 | 0.035 { 0.012| 0.020 51] 122 | 269+ 10.0 | 685| 45
8.6-31 0.104 | 0.008| 0.023| 0.024 | 0.118 | 0.027} 0.052 46| 29.1 | 283+100 | 970| 68
8.31-9.17 | 0.848{ 0.041| 0.081| 0.184 | 0.911| 0.007| 0.162| 0.030 | 6.2 | 151 259+ 98 | 275 15
9.17-10.1 | 0.341 0.016 | 0.041 0.074 | 0.370 0.023| 0.072 53| 644 | 391+ 99 | 325| 30
10.1-16 0.705 | 0.052 | 0.097 | 0.142 | 0.781 | 0.054 { 0.184 45(130 | 378+ 114 90| 19
10.16-19 | 2.93 | 0.098]0.198| 0.647| 3.54 | 0.054| 0.416| 0.013 | 5.5 [432 [ 326+ 11.3 | 205 7
10.19-20 | 0.500| 0.018| 0.046 | 0.111| 0.601 | 0.032 | 0.083 56| 73.0 | 411+ 11.5 | 340| 33
10.20-23 | 1.72 | 0.059| 0.103] 0.375| 1.98 | 0.011] 0.260 47287 | 118= 96 | 120 10
10.23-31 | 0.261]0.019| 0.056| 0.066 | 0.307 | 0.056 | 0.144 4.1 697 | 424x 113 | 170 1
11.2-4 0.080| 0.008 | 0.013| 0.020 | 0.101 | 0.007 | 0.032 48| 231 | 179+ 11.6 | 535| 52
11.4-10 4.74 | 0.167| 0.281] 0.995 | 5.44 0.650 5.3 | 731 298 10.6 | 135 8
11.10-17 | 0.557 | 0.049| 0.086{ 0.130 | 0.691 | 0.057| 0.143 49(112 | 288x106 | 160 10
11.17-24 | 1.35 | 0.020 0.122| 0.313| 1.78 | + |o0.21 5.1 |251 217109 | 245| 28
11.24-30 | 6.13 |0.182] 0.380| 0.32 | 7.30 | 0.044 0.960 4.5 [997 315+106 | 155 5
11.30-12.2 | 3.69 | 0.124| 0.214| 0.819| 4.51 | 0.018] 0.527 48632 | 225£10.0 75| 9
12.2-3 2.86 | 0.085] 0.157| 0.633 3.55 |0.009 | 0.423 48 (477 | 271£10.9 | 150 7
12.3-5 0.891] 0.031| 0.052| 0.188 1.07 | 0.008 0.154 43169 | 181x11.0 [ 300 19
12.5-14 0.465| 0.021| 0.122| 0.114 | 0.592 | 0.034 | 0.171 49108 | 307x1.2 | 140 16
12.14-15 | 0.203| 0.008 | 0.041| 0.048 | 0.256 | 0.012] 0.061 49| 49.0 [ 139110 | 225| 17
12.15-17 | 1.63 | 0.052 | 0.126| 0.359| 1.91 | 0.031] 0.262 4.3 299 208111 | 305| 26
12.17-22+ | 4.65 | 0.115 [ 0.113| 0.317| 1.52 | 0.021] 0.256|3.11 | 89559 [ 253+11.1 [ 530 24
12.22-23 | 1.23 [0.061]0.108( 0.246| 1.27 | 0.031 0.223 | 0.051 | 6.2 |220 152 £ 11.0 80| 10
12.23-27 | 1.52 [0.080 0.198 | 0.388| 1.69 |0.065| 0.294 4.6 |286 198 £ 11.0 9.0 7
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Fig. 4 Pattern diagram for major ions in groundwater.
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Table 3 Chemical compositions of soil water.

%5 | N& Kt | cat™| Mgtt| c17 | NO3| S04 [HCO3™| %k %
{(meq/) ©o)

I 37.2 1.94| 1.09( 1.70| 20.5 | 143 6.51| 1.87| 4.15
18 32.3 4.37 ) 194 114 11.5 | 444 6.10| 1.32| 4.96
m 10.8 7.01| 301 102 3.23| 238 | 103 4.53
v 7.98 | 3.21| 261 13.7 4.64) 436 5.00 4.23
\' 17.8 | 134 | 20.7 18.7 4.74] 604 6.12 6.95
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Table 4 Chemical compositions of soluble salts from pine leaves.

Nat | k* | ca™| Mgt c1” |NO3T {so4
(meq/0)
0.557 | 0.031| 0.045| 0.110| 0.670| 0.007| 0.106
0.325 | 0.024| 0.036 | 0.059 | 0.410] 0.010| 0.060
0.145| 0.016 | 0.034 | 0.032 | 0.179| 0.008| 0.040| 0.015
0.218| 0.023| 0.045 | 0.041 | 0.228| 0.009| 0.050
0.694 | 0.045| 0.080 | 0.122| 0.710| 0.022| 0.128
0.444 | 0.041| 0.101 | 0.084 | 0.471| 0.015| 0.115
0.394 | 0.036| 0.070 | 0.086 | 0.436| 0.015| 0.085
0.524 | 0.047| 0.075 | 0.120 | 0.638| 0.028| 0.098 | 0.015
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Fig. 8 Tritium concentration in precipitation.
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