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Water quality of the Tamanoki landslide area
— Chemical composition of ground water in landslide area 5 —
by
Osamu SATO

(Abstract)

This paper is dealing with classification of waters from the investigated area and weathering
process in the Tamanoki landslide which occurred on the 15th of February, 1985.

The water was classified into three types, calcium bicarbonate type, sodium chloride type and
valley water type which contained small amounts of electrolytes. The sodium chloride type water
was found on the outskirts of a sliding mass and the calcium bicarbonate water was collected
from a hole bored in the middle of the landslide. Their chemical composition was explained as
the mixing of sea salt and dissolution products on weathering process.

Sea salt carried by strong wind was the main sourse of sodium chloride. Contribution
of chemical weathering was estimated by subtracting the contribution of the sea salt from the
analytical results. The main components of the remaining salt was calcium bicarbonate. The
low concentration of the remaining calcium bicarbonate suggests weak chemical weathering in

this area.
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in waters from the Tamanoki landslide.
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Table 1 Chemical composition of groundwater.

W.T.| E.C. ce | HCoy[ 5077 Na™| K'Y | Ca™T [ MgTH| W.L. A.T.
Na Sample PH Date
C | uskn ppm | epm | ppm | ppm | ppm | ppm | ppm | m C

1| Bore BV-—1 9.4 (173 7.8 |1 21.5] 0.47| 50 | 136 | 1.8 15.9 | 3.4 |29.07]60.3.9] 6.0
2| Bore BV—2 | 11.1 |13l 7.7 7.2 0.54 | 20 6308 16.1 } 2.3 [10.10(60.3.9

3| Bore BV—-3 | 11.4]106 1.5 83( 040 20 6.3]1 06 123 | 1.8 |11.86(60.3.9

4| Bore BV—4 | 11.1| 99.5 | 7.2 9.2) 033 20 6.7] 0.6 10.2 ] 1.8 |14.70160.3.9

5| Bore BV—5 | 12.2 209 6.9 | 372 032] 6.0 | 23.1 | 4.2 10.2 | 3.2 [24.59(60.3.5

6| Bore BV—6 | 10.9] 80.1| 6.4 1331 013 1.0 79105 501 L4 6.26(60.3.9

7| Bore BV—7 [ 1L1| 73.4 6.9 | 100 0.18 | 0.5 6.4 0.5 48| 1.4 [12.50(60.3.9

8| BV—7 deep | 11.3]| 69.4| 6.9 | 10.4| 0.17| 0.5 63| 10 48| 1.3 60.3.9] 8.4
9| Valley water | 7.6 | 644 | 6.8 | 11.1| 009 | L0 6.2 04 39109 60.3.5
10| Spring water | 9.5) 75.9 | 6.9 | 136 | 0.12| 20 8403 41| 1.4 60.3.5
11| Rain water 6.2 57.3| 57 | 11.7] 0.00| 2.5 58] 04 24110
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Fig. 2 Trilinea diagram of major ions in water from the
Tamanoki landslide.
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Fig. 3 Trilinea diagram of major ions in water from the
Mushigame and Takakura landslide.
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Fig. 4 Cluster dendrogram for water from the Tamanoki
landslide.
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Fig. 5 Correlation between electrical conductivity and ions
(calcium, sodium and chloride ions) in groundwater from
the central part of the landslide.
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Fig. 7 Correlation between chloride ions and sodium ions in
the groundwater from the Tamanocki landslide and the rain
water collected in the Hachijo island.

— 100 —



CORDAHED S+ b Y o L b4 + v HEFHFL, K- 7T=AEARTRALK, HTKD
BIEMIYAKES EDE & D HFF b Y © 20OHADEOH, REALOELF Y v aMSTEEICHERY
BEEZTENTLEERLTWS, L LS, \LBOHDEM1 & BEH0.18epmTDH 5 D
extl, 3E5 TR 1 epmPd LDELYA & Y2 BATV ., B/ KL, BRBHRETE, L0
WILBERIC &L, ALBLE X Y BROEEMNB ENIC Ltk b, BiFEDOOEHENE REMT
WA FBAEHADOFICONT, IR (1984) (IMEBER200us/coll EOFEBEL TEY, E/ A Tbd
DL REESOKRBPREINBLEBHELEL LN,

B SEEE / A~ 0 A S 1 B EBER D DBER DO K D DO EEBBDT/NEW, MIYAKEN
EDOHOEBERUT, B = BT RTHBERFETHELRELT, EWI 4 vHEEER-2
DN\LEDRDILFMELD & 4 DIKDR S OHBEICHR T MR ERDI, £— 1 OKOAMEESE
BICHEELT, HEMROBEEELSIC ER-20hIRLEESMSE 5. ChoDfER#EELE RIiC,
KASER, HHEESUGLAEREERLTV 5,

®-2 BERSOSH

Table 2 Separation of sea salt components.

Sea salt components estimated by chloride ion | Cations supplied by rock weathering
Na Sample ce” Na™* K* ca™t | Mgt [ mNat K" et | Mgt
epm epm epm epm epm epm epm epm epm
1 |Bore BV-—1 0.61 0.53 0.01 0.04 0.13 0.06 0.04 0.36 0.01
2| Bore BV-—2 0.20 0.17 0 0.01 0.04 0.10 0.02 0.39 0.06
3 |Bore BV-3 0.23 0.20 0 0.01 0.05 0.07 0.02 0.10 0
4| Bore BV-—4 0.26' 0.23 0. 01 0.02 0.05 0.06 0.01 0.24 0.02
5| Bore BV=5 1.05 0. 91 0.02 0.06 0.22 0.09 0.09 020 (—-009
6| Bore BV-6 0.38 0.33 0. 01 0.02 0.08 0.01 0 0.12 |-0.02
7| Bore BV-T 0.28 0.24 0.01 0.02 0.07 0.04 0.02 0.04 -0.03
8| BV—T deep 0.29 0.25 001 0.02 0.06 0.02 0.02 0.10 —0.01
9 | Valley water 0.31 0.27 0.01 0.02 0.07 0. 0 0.08 |)—0.03
10 | Spring water 0.38 0.33 0.01 0.02 0.08 -0.03 0 008 |-0.02
11 | Rain water 0.33 0.28 0.01 0.02 0.07 —0.03 0 0.04 —0.03
12| Rain in island” [ 0.180 | 0.156 | 0064 | 0.010 | 0.037

« Miyake and Tsunogai (1965)
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Fig. 8 Correlation between hydrogencarbonate ions and calcium
ions from soil and rock.
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