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The chemical composition of ground water in landslide areas.
2. The Nigorisawa and Kamibaba areas in Niigata Prefecture.
by
Osamu SATO
(Abstract)

This report deals with the water quality of ground and surface waters and the exchangeable
cations of mudstones and soils sampled from the landslide areas, which slided in Nigorisawa,
Nagaoka, and Kamibaba, Arai, during snowy season in 1980 — 1981.

The waters were analyzed for Na*, K-, Ca™, Mg™, HCO;, SO;-, and Cl-. Cation exchange ca-
pacity (CEC) and amounts of exchangeable cations of the mudstones and soils were determined
by using the modified SCHOLLENBERGER method.

The electrolyte concentration is high in some ground waters from boreholes and spring, which
located inside the landslide areas. Their major components are sodium and chloride ions. They
originate from ground water similar to the brine of oil and gas fields widely distributing in the Ter-
tiary system in Niigata prefecture. The Na-,/Cl- ratios are unity in a few samples but are more
than one in many samples. The electric charges of the excess sodium are compensated by them
of bicarbooate and sulfate jons. This means that a part of sodium derived from weathering of
mudstone,

The CEC of samples collected from both research areas is 26—32 meq/100 g soil. Base
saturation of them are 93—100% in Nigorisawa and 70—73 % in Kamibaba. The major exchange-
able cations are Ca’ and Mg™ and monovalent cations, Na* and K* are 2—3 % in Nigorisawa
and 3—10 % in Kamibaba. By using Gapon equation and cation composition data of waters, the
mono-divalent ratios are calculated at 0.06—0.2 for Nigorisawa ground waters and 0.01—0.02 for
Nigorisawa surface waters and 0.02—0.01 for Kamibaba ground waters. The ratios calculated
from exchangeable cations are 0.02—0.04 for Nigorisawa mudstones and 0.03—0.1 for Kamibaba
mudstones. It was conclded that Nigorisawa samples were equiliburium with the surface waters

and Kamibaba samples were with ground water, comparing with the values obtained by two cal-
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culation ways. These results show that a part of sodium ions are supplied by the exchangeable

cations of the mudstones.
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Table.1 Properties of Mud stone and soil samples.
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Fig.2 Sampling locations of waters in Nigorisawa landslide area and their
hexadiagrams of water quality.
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Fig-3 Sampling locations of waters in Kamibanba landslide area and their
hexadiagrams of water quality.
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Table.2 Chemical compositions of natural waters from Nigorisawa and Kami—
banba landslide area.

BEB | HCO3 | SO~ [ Nat Kt catt | Mg" | Date of
pH . Remarks
#s/cm | ppm ppin ppm__ | ppm ppm ppm ppm sampling
Nigorisawa
hB] 8.6 105 13.4 24.9 7.1 9.0 1.9 5.7 2.7 Jun. 17.1981 pond
N2 7.5 72 9.8 9.8 8.8 7.5 1.1 3.0 1.6 17 stream
N3 8.6 535 | 141 59.3 | 57.5 | 108 3.0 3.5 1.7 17 spring
N4 8.5 420 103 27.0 72.0 64.5 3.8 14.3 6.7 17 Bore hole
N5 7.9 | 1,010 57.4 4.5 | 32 203 | 7.6 12.3 5.9 | Feb. 14 Bore hole
N6 9.8 116 32.3 13.7 66 67| 20 8.9 2.6 | Jan. 29 wel |
N7 10.0 260 59.8 | 32.3 9.9 21.0| 45 14.4 1.7 2 well
N8 9.8 160 3.6 | 233 12.6 15.1 1.1 9.4 3.1 29 River
N9 7.5 166 19.5 20.8 | 30.6 8.2 5.9 8.8 3.0 | Feb. 14 River
N10 6.9 105 15. 8 12.4 15.0 8.0 1.5 7.5 2.0 Jan. 17 River
Kamibanba
K1 8.8 740 280 126 1.7 143 1.6 15.0 7.2 Jun. 13 1981 Bore hole
K2 7.6 120 10.0 30.4 5.2 14.5 1.2 4.0 1.1 13 Bore hole
K3 8.0 150 30.5 | 315 8.6 1.2 1.7 7.1 3.5 13 Bore hole
K4 7.6 150 4.2 | 219 8.9 17.1 1.3 8.0 2.4 13 Bare hole
KS§ 7.8 840 | 424 2.7 | 148 18.2 | 6.0 35.8 | 21.0 13 Bore hole
K6 7.8 | 1.180 [ 206 140 167 166 21.5 4.5 | 19t 13 Bore hole
K7 8.0 344 131 32.1 8.9 30.0 4.5 20.7 7.7 13 Bore hale
K8 8.3 316 | 134 3.6 9.7 50.0 | 2.4 1.4 3.6 13 Bore hole
K9 9.5 4,100 ]1,070 2.07 | 950 960 15. 4 8.8 4.3 13 Bore hole
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Table.3 Cation exchange capacity (CEC) and exchangeable cations of mud stones
and soils from landslide area.

BERMRmE B M % BEEfME %
CEC Cationic composition .
meq /100 catt Mg+ Na* K+ Base saturation
# W Nigorisawa
Mud stone (grey) 29.3 58.5 38.1 L7 1.7 93
Mud stone (brown) 32. 4 64. 8 33.0 1.3 0.9 98
Soil 32. 4 . 988 39.2 1.3 0.8 100
LB Kamibanba »
Mud stone (grey) 26.5 68. 5 23.1 59 2.5 72
Mud stone (brown) 28. 7 67.6 29.3 1.8 14 73
Soil 28.9 57. 7 3.9 4 2 6.1 70
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