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Fig.1 Location of sampling points in some river waters in Niigata Prefecture. ((1) : Kouen Bridge, Bunsui Town ;
(2) : Kounin Bridge, Yahike Village; (3) : Koake Bridge, Niigata City; (4) : Hodou Bridge, Niigata City ;
(5) : Namikiri Bridge, Niigata City; () : Hachioji Bridge, Tsubame City; (8) : Ajikata Bridge, Ajikata
Village : () : Shinanogawa Bridge, Niigata City ; (I} : Zuiun Bridge, Sanjo City ; (I} : Usui Bridge, Shirone
City ; (II) ; Shinanogawa Bridge, Niigata City; (A) : Tsurihama Bridge, Mikawa Village; (B} : Yasuda
Bridge, Gosen City; (C) : Oun Bridge, Yokogoshi Town : (D) : Taihei Bridge, Niigata City; (E) : Matu-
hama Bridge, Niigata City)
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Table 1 570 valuesin Agano River and the groundwater near Agano River
Sampling Sampling points &20/%

Month A B C D E a b

20014 -10.56 -10.54 -10.60 -10.49 -10.36 -8.92 -8.49
20015 -10.23 9.94 -10.00 -0.84 -10.01 -8.19  -791
2001.6 -10.71 -10.28 -10.81 -10.80 -10.73 902 -854
2001.7  -11.12 -11.02 -12.05 -10.91 1050 . -898 -8.68
2001.8 -9.51 8.58 «9.93 -9.75 -10.45 -920 -8.81
20019 -10.14 -10.30 -10.23 -16.03 -10.10  -9.13 -8.81
2001.10 -10.20 -10.35 -10.23 -10.36 -10.37 -9.15 -9.05
2004.11  -9.20 -9.08 -8.97 -9.04 -9.03 -899 -8.57
2001.12 - — -10.08 -9.95 10.00 - -8.34
20024  -11.34 11.43 -11.24 -11.80 -11.43 -958 -9.40
20025 -11.08 10.99 -10.99 -11.05 11.09 051 933
2002.6 -9.40 10.64 -10.58 -10.39 -10.37 952 -9.02
2002.7 -10.66 -10.40 -10.97 -10.86 -10.63 -941 -8.87
2002.8 -9.91 -10.10 -10.28 -10.28 -9.83 -9.37 -8.89
20029 -10.62 -10.02 -10.41 -10.61 -10.51 -9.43 -8.62
2002.1¢  -10.08 -9.64 -9.58 -9.51 -9.39 -9.29  -8.65
2002.11 -1048 10.42 -10.85 -10.77 -10.66 -943 -8.84
2002.12 -10.62 10.76 -10.54 -10.54 -10.59 -9.28 -8.86
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Table 2 Analytical results of the representative river water (Nakanokuchi River (y)) in Niigata Prefecture

o) pH _cond Na" K Ca”  Mg” cr NO: SO,

Month %o mS/m ppm

2000.5 -1097 750 853 130 285 877 210 792 229 118
2000.6 -1126 752 111 19.8 460 106 250  9.80 310 140
2000.7 1123 722 118 19.9 450 119 300 107 333 140
2000.8 -1082 759 167 240 410 168 462 144 403 196
2000.9 21136 737 141 240 460 139 440 112 647 206
2000.10  -1092 769 157 163 500 111 340 145 567 217
2000.11  -10.56 717 139 13.8 450 103 280 112 430 163
2000.12 991 713 119 144 570 830 250 114 388 152
2001.1 -1043 710 178 1638 360 117 340 171 314 165
2001.2 1050 723 163 181 415 128 400 174 690 203
2001.3 1042 683 127 137 330 883 290 120 473 147
2001 .4 -10.65 621 875 8.48 162 382 202 114 383 134
2001.5 -1141 685 105 11.0 275 615 221 9.13 372 140
2001.6 -11.54 6384 117 893 2.75 562 217 78 367 140
2001.7 1056 814 157 13.7 370 779 330 130 213 181
2001.8 21042 743 127 111 305 661 254 949 353 158
20019 -1067 697 174 14.7 3.55 793 330 138 419 206
2001.10  -10.60 761 167 143 475 119 344 134 518 239
2001.11 930 741 138 13.7 500 864 278 140 443 166
2001.12 951 173 157 15.2 340 884 327 163 314 145
2002.1 41023 732 178 19.9 430 122 350 199 338 139
2002.2 -10.52 748 1638 176 4.75 126 410 168 674 207
2002.3 -1073 684 129 143 300 918 295 120 441 152
2002.4 -1130 593 9.51 820 210 607 138 171 1.82 101
2002.5 -11.13 662 103 9.85 2.45 742 187 860 366 147
2002.6 1081 699 121 12.1 305 919 229 737 340 141
2002.7 <1148 696 126 110 1.80 834 317 123 308 185
2002.8 1049 740 176 15.0 5.20 132 329 197 579 177
20029 -10.19 753 138 127 3.57 136 296 116 444 204
2002.10  -1020 676 108 .2 326 9.5 206 121 455 199
2002.11  -1061 727 974 917 256 892 208 114 333 134
2002.12 998 745 137 122 313 1120 270 135 3.81 13.8

(17)
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Table 3-1 pH in Nishi River

Sampling Sampling points
Month i 2) &) () (5)
20005 740 54 6.96 687 1.0
2000.6 T.48 7.64 1.56 12 7.06
2000.7 7.20 718 6,78 6,92 6.84
2000.8 .95 7.94 7.66 738 V.26
2000.9 7.24 kil 7.28 7.586 197
2000.10 795 k.01 813 B.08 7.57
2000.11 6.94 7.25 724 7.20 6.97
2000.12 7.08 7.21 137 7.22 17
20011 131 742 732 7.50 .00
2001.2 7.81 7.80 &1 191 7.3%9
20013 6.80 6,88 .02 717 6.64
20014 635 6.33 6.58 6.70 6.68
2001.5 6.64 6.67 6,59 6.95 6.96
20016 6.72 6.86 6.39 6,79 6.64
20017 B8.4% 122 6.51 697 6.69
10018 7.59 7.52 747 .19 7.14
20019 7.63 7.20 132 716 692
2001.10 7.98 748 1.50 785 738
200111 6.98 7.35 7.40 1.50 T
2001.12 6.96 7.24 1.52 1.52 1.67
2002.1 T.15 1.25 7.0% 7.06 6.98
2002.2 736 7.41 7.68 7.5% 7.38
2002.3 698 6.96 7401 7.02 6.83
20024 6.88 5.95 6.30 6.61 6.14
2002.5 674 6.67 6.59 6.5 6.57
2002.6 1.00 102 6.92 6.86 6.59
2002.7 6.69 6.50 6.9% 6.75 6.85
20028 7.62 7.53 7.27 699 119
2002.9 6.86 732 7.87 T.70 7.28
2002.10 7.02 6.96 714 7.38 698
2002.11 6.81 7.03 6.96 7.08 6.83
2002.12 6.88 1.21 718 730 104

Table 3-2 pH in Agano River and the groundwater

near Agano River
Sampling Sampling points
Month A B C D E n b

20004 731 729 7.60 .77 738 6.30 5.96
20015 7.53 1.28 747 743 732 6.67 6.34
20016  B.d0 8.06 197 705 6.99 6.30 5.72
2001.7 114 6.93 6.43 7.18 7.01 631 6.30
20018 778 729 7.54 775 7.70 6.68 6.45
pd 1 K ) 6.65 6.67 6.69 6.74 632 6.28
200110 9.3 8.80 712 7.60 746 715 699
200111 630 6.34 621 756 6.82 6.61 6.42
2001.12 - — 7.41 .21 765 — 649

20024 877 584 5.96 59 582 543 6.04
00285 7.01 T.04 7.03 698 689 6.15 6.34

. 2002.6 e 6.75 6.99 6.83 6.65 6.52 6.25
20027 6.6l 6.88 7.56 113 6.78 6.32 6.22
20023 1.06 .25 .55 702 707 747 6.59
20029 632 635 6.49 6.50 6.55 648 6.17
200210 740 131 735 747 753 609 6.34
HH2.11 641 6.60 6.84 6.82 &N 639 6.39
2002.12 6.75 6.78 6.7% 662 679 6.2 6.27

mEhENELONDE, T 2 DEERE
2 ebusrlE, BAETHLD, REHTK
OEFESHIHEMIICAEL R, B T VBRE
RRLECEbELONRD, KRIT, AMICKS
BAEEE LT, BAOREERIEENT

(19)

Table 4-1 Conductivity {mS/m) in Nishi River

Sampling Sampling points
Month (1] (1) )] L] (5
2000.5 143 8.2} 10.2 362 499
2000.6 12.7 13.0 13.0 20.6 432
2000,7 137 134 13.6 498 9.1
2000.8 16.8 158 17.0 160 95.4
10009 150 151 4.1 15.0 186
1000.10 148 143 152 19.7 13
2000.11 149 13.1 13.7 135 137
2000.12 176 12.1 1.7 13.1 128
2001.1 237 201 17.6 17.4 412
2001.2 189 171 148 155 62.7
2001.3 13.6 137 124 154 1ns
2001.4 8.65 7.79 851 38.0 £
2001.5 1.1 12 1.6 15.6 514
2016 128 10.5 10.7 516 918
20017 155 14.4 164 21.8 621
20018 142 144 123 100 92.6
0019 14.0 156 4.8 157 105
200110 171 15.1 165 171 8.4
2001.11 18.0 125 123 12.3 429
200%.12 18.2 14.7 14.5 157 30.5
1002.1 194 209 19.7 i8.8 356
2002.2 16.5 16.1 i85 17.1 411
20023 9.30 11.1 92.61 169 419
20024 1.4 9.49 4.5 104 0.9
20025 9.96 92.90 n? 14,1 338
20026 12.6 124 131 304 112
2002.7 129 43 14.4 80.2 62.7
2002.8 153 15.5 1.6 3.6 17.0
20029 15.9 138 14.6 155 170
2002.10 7.88 %.99 158 16.1 187
2002.11 138 10.0 9.11 10.6 B&.8
2002.12 122 13 8.36 134 57.5

Table 4-2 Conductivity (mS/m) in Agano River and
the groundwater near Agano River

Sampling Sampling points

Month A B C D E ] b

20014 4,65 559 4.7% 4.75 4.76 4.20 0.5
20015 8.08 731 6,10 6.04 .23 6.74 19.4
2001.6 644 6.70 6.63 6.54 9.07 4.7 224
20007 714 7.81 723 195 152 5.96 20.5
20018 8.74 8.8 749 9.75 130 S0 19.1
20018 870 753 1.83 LE 9.41 635 18.9
200110 929 9.61 8.7 9.67 29.3 454 18
2001.11 641 6.75 636 6.59 6.63 4.44 18.8
200112 —_ - 719 8.17 7.85 — 211

2002.11 6.3 6.82 617 6.46 6.62 449 106
2002.12  6.61 6.4t 622 6.87 6.85 6.9 20.2
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Abstract

Environmental Assessment of River Water and Groundwater in Niigata Prefecture

by Using Oxygen Stabie Isotopic Ratio and Major lon Concentration
Naoki Kano, Akihito SaTo* and Hiroshi IMAIZUMI

Department of Chemistry and Chemical Engineering, Faculty of Engineering, Niigata University
*Graduate School of Science and Technology, Niigata University
8050 Tkarashi 2-nocho, Niigata-shi, Niigata Pref. 950-2181, Japan

To reveal the characteristics of envirommental water in Niigata Prefecture in recent years, and 10 es-

tablish a new evaluation method for the behavior of the environmenyal water, oxygen stable isotopic ratios
(i.e., 6™0), concentrations of major ions, pH and EC (electric conductivity) in water samples from several
rivers and those from groundwater in Niigata Prefecture were measured. Isoiopic measurements were per-
formed with a stable isotope ratio mass spectrometer Micromass PRISM). Consequently, the following
matters have been found. (I) The 8"0 values of river waters in Niigata Prefecture are generally —11%
to —10%0. (2) The 6"Q values of groundwater in Niigata Prefecture are generally 1.5%0 higher than that
of river waters and the variation is about = 1% throughout the year. (3) The 8"0 values and the conduc-
tivity of groundwater located in the downstream area are higher than those in the upstream throughout the
year. (4) The concentrations of major ions of river waters were almost higher in summer and winter than
those in spring. (5) The concentrations of major ions in groundwater were higher than those in river water.
(6) The concentrations of major ions in river water tend 1o increase with the downstream from the upstream.
(7) The relationship between the conductiviry and 8"O values in river water was relatively close (i.e. The
correlation coefficient between them is large) in the upstream area (by comparing with that in the down-
stream).
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