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Quality of Groundwater from Landslide Area with Special
Reference to Chemical Leaching of Rocks
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Abstract : Groundwaters and rocks were collected from 3 landslide areas in Kochi Prefecture.
The groundwaters were analyzed chemically, The rocks were subjected to contact with water,
and their leaching was followed chemically in laboratory conditions. The rate of leaching
depended on many factors such as time of contact, temperature of water, concentration of
initial solutes, CO: pressure, and grain size of rock. -The relative composition of extractable
minerals from rocks seemed to be in general agreement with that of rock-forming minerals,
but differed somewhat from that of solutes in groundwaters. The reason that cause these gaps
in composition may be the solution of edaphic minerals.
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Fig. 1. Outline map of landslide areas from where the ‘water and rock samplés
* - were collected." Letters are : ‘A, Shimanto region; B, Butsuzo tectonic line ;-
C, Chichibu middle and southern region’; ‘D, Kurosegawa structural zoné ;
"E, Chichibu northern region; F, Mikabu structural zone; G, Sanbagawa
region; H, Sanbagawa southern region ; L, Kiyomizu structural zone.
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Fig. 2. Map of Shimojizoji area, showing

the location of sampling stations, Circl-

ed numerals indicate various sampling

stations.

Chemical analyses of groundwater samples from Shimojizouji area

Water sample ion

Alka. Chloride Sulfate. Calcium Magnesium Sodium Potassium
ion

ion ion ion - ion

No. pH linity

Collected from:

sili-
cate
(epm){ppm)(epmXppm (e pm)(ppmXepm)ppm)(epmXppm)(e pmi(ppm)(epm){ppm)

1 Vertical boreho‘]e

0

yertic 7.3 165 410,18 55011272 1,36 1.3 0.11 6.1 0.27 3.6 0.09 18.
2 Horizontal borehole g 3 459 190,08 32007 77038 15012 31014 0 0 185
3 Yorwical borehole 9y o154 350,14 42009 9.1 045 L3011 26012 0 0 166
4 Spring 7.5 0.64 5.60.24 3.90.0811.30.56 1.90.16 3.00.13 0 0  17.2
5 Yertisal borehole 7 4 947 59026 390,08 9.90.49 L3011 2.60.11 05000 12.1
6 Horizontal borehole ¢ 7 o gy 400,17 510,11 124 0.62 1.70.14 2.0 0,09 0.3 0.01 1.4
7 Horizontal borehole g 7 o 63 390,17 490,10 12.50.62 210,17 27012 0 0  11.8
g Horizontal borehole 7 5 g 67 350,15 420.0913.20.66 1.70.14 21009 0 0  17.2
9 [Horizontal borehole g 4 ¢ 65 360,16 4.6 0.1013.2 0,66 1.70.14 24010 0 0 17,2
10 Spring 8.8 0.66 7.60.33 4.80.1014.90.74 200,16 3.2014 0 0 177
11 Horizontal borehole ¢ 5 g 65 53036 48010 14.80.74 220,18 29013 0 0  17.3
' 6, 1977,

Note : The water samples were collected at November
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Table 2. Chemical analyses of

groundwater samples fron Obana area

Water sample

No.

Collected from:

pH linity —100

Alka. Chloride Sulfate Calcium Magnesium Sodium Potassium sili- '

ion ion ion ion ion

cate

(epm)(ppm)epmXppmXepmXppm)epm)ppmXe pm)ppm)epmXppm{epm)(ppm)

1 Vertical borehole 7.2 0.67 5.3 0.23

No. 2

Vertical borehole
2 No. 3 7.9 0.98 3.00.13

3 Verti4ca1 borehole 7.2 1.22 4.8 0.21

No.

4 Horizontal borehole 7.4 0.50 5.0 0, 22

No. 7

5 Vertical borehole 7.2 0.55 4.4 0,19 i

No. 5

8.3 0.17 8.60.43 420,35 490,21 0,6 0.02 15.2
5.6 0.12 15,4 0.77 4.90.40 3.50.15 0 © 13.2
7.50.16 18.1 0.90 6.8 0.56 5.1 0.22 1.10.03 22.3
7.90.14 11.7 0.59 3.7 0.30 5.00,22 0.7 0.02 14.5

7.9 0.14 9.50.47 5.40.4L 500,22 0.30.01 169

Note : The water samples were collected at December 2, 1977,
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Fig. 4. Map of Nakagiri area, showing
the location of sampling stations.
Circled numerals indicate various
sampling stations.
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Fig. 3. Map of Obana area, showing the
location of sampling stations. Circled
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Table 3. Chemical analyses of groundwater samples from Nakagiri area

No.

Water sample :
pH linity —©O8

Chloride Sulfate Calcium Magnesium Sodium Potassium.
Alka- jon

ion ion ion ion

Collected from :

Sili-
cate
(epm){ppm)epmXppmXe pm){ppm)iepmXppmie pm)ppm)(epm¥ ppm)epm)(ppm)

1 Horizontal borehole 7 g .55 2.70.12 3.30.07 6.20.31 3.80.31 22009 0.10.00 80
2 Horizontal borehole 7 6 o 46 300,13 3.40.07 55027 3.70.30 2.00.09 0.10.00 87
3 Horizontal borehole 4 o (.99 2.6 0.11 9.7 0.20 119 0.59 470,39 7.10.31 0.1 0,00 111
4 Horizontal borehole 7.8 0.49 2.9 0,13 41009 48024 44036 27012 0 0 127

Note : The water samples were collected at December 2, 1977,
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Fig. 5. Effect of grain size on the leachnig
out of major inorganic components from
green rock. The grain size was: A,
finer than 250 nm ; B, 250—500 nm ; @,

500—1000 nm,
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Fig. 6. Effect of grain size on the leaching

out of major inorganic components from
clayslate, The grain size was : A, finer
than 250 nm ; &, 250—500 nm ; @, 500—
1000 nm.
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serpentine. The grain size was : A, finer
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Effect of different temperatures on the leaching out of major

inorganic components from rocks. Duration of contact : 11 days.
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Table 4, Chemical composition of the soluble materials released from rocks,

Chloride Sulfate Calcium Magnesium Sodium  Potassium
Rock Alkalinity ion ion ion ion ion ion Silicate

(epm) (ppm){epm)(ppm) (epm)(ppm)(epm)(ppm){epm)(ppm)(epm){ppm)(epm) (ppm)

Green rock 0.31 1.8 0.05 0 0 32 016 1.2 010 1.2 005 0.9 002 4.4
Clayslate 0.24 1.5 0,04 0 0 1.3 007 1.1 0,09 2.7 0.12 0.3 0.0l 3.2
Serpentine 0. 47 1.6 0.05 0 0 40 020 42 035 L1 005 0 0 13.5
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Fig. 13, Diagrammatical representation of water quality for the samples from
Shimojizoji area. Letters show : A, noncarbonate hardness type ; B, carbonete
hardness type ; C, noncarbonate alkali type ; D, carbonate alkali type.



130 Em ALY NBEEE W5 B ¥

NN
SN AVAVAVAVAYAY
INENNONONONO
EWAVAVAVAVAVAVAVAV'S
INONINININININININ
NN NNNNNNN/

~——Ca

i‘ig. 14. Diagrammatical representation of water quality. for the samples from - °
Obana arga. The letters A, B, C, and D are the same as in Fig: 13.
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Fig. 15. Diagrammatical representation of water quality for the samples from
Nakagiri area. The letters A, B, C, and D are the same as in Fig. 13,
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