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Arsenic cocentration of hot spring and river waters at Jyozankei hot spring area in Sapporo city, western
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Abstract

Arsenic contamination of Toyohira River water is serious
and lasting problem in Sapporo City, Hokkaido, Japan. The
arsenic contamination in the river water seems to be directly
related to Jyozankei hot spring water. Arsenic and other trace
elements analyses in the Jyozankei hot spring and Toyohira
River waters were performed by inductively coupled plasma-
mass spectrometry (ICP-MS). Arsenic concentration of the
Jyozankei hot spring was from 3,040 to 3,850 png/L. The arsenic
concentration of the Toyohira River water at some distance
above the hot spring area was from 1.38 to 5.01pg/L. On the
other hand, The arsenic concentration of the Toyohira River
water at some distance below the hot spring area was from
57.2 to 288 pg/L. The arsenic contamination in the Toyohira
River water is inferred to be mostly caused by a hot spring

welling from basement in the river.

Key words : arsenic, cotamination, Toyohira River, Sapporo,
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Fig. 1. Sampling localities of the Jyozankei hot spring and Toyohira River waters at the Jozankei hot spa area

in southwestern Sapporo City, Hokkaido. Original map is a part of 1:25,000 topographic map of “Jyozankei”
published by Geographical Survey Institute of Japan.
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Fig. 2. Photographs of fountainheads of the Jyozankei hot spring at T2 (left) and T3 (right).
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Table 1. Analytical results of the Toyohira River water and Jyozankei hot spring around the Jozankei hot spring

area (12 May, 2009). SD: standard deviation.

T1 T2 T3 T9

Average SD Average SD Average SD Average SD
Cr 6.03 0.12 219 0.23 181 1.51 1.79 0.05
Mn 2.18 093 985 3.66 1170 10.1 25.2 0.53
Co 0.09 001 0.43 0.02 1.22 0.03 0.39 0.01
Ni 0.74 0.06 3.54 0.07 50.5 0.55 0.80 0.09
Cu 0.76 0.02 3.21 0.06 6.62 0.03 0.64 0.01
Zn 2.17 029 159 0.34 10.2 0.17 3.76 0.15
As 57.2 0.60 3670 40.2 3850 38.5 1.38 0.10
Se 6.02 027 402 0.54 41.8 1.22 1.34 0.09
Rb 22.9 0.13 1120 5.93 1030 12.4 2.12 0.04
Sr 49.7 041 1330 10.5 1410 3.16 21.5 0.17
Sb 0.70 0.04 296 0.33 35.1 0.24 0.15 0.01
Pb 0.09 001 0.52 0.01 0.56 0.03 0.07 0.01

Table 2. Analytical results of the Toyohira River water and Jyozankei hot spring around the Jozankei hot spring

area (3 July, 2009). SD: standard deviation.

T1 T2 T9

Average SD Average SD Average SD
Cr 10.2 0.13 23.7 0.35 158 0.03
Mn 1.12 0.01 937 12.7 044 0.01
Co 0.10 0.00 0.70 0.15 0.04 0.00
Ni 1.05 0.03 3.01 0.11 042 0.01
Cu 0.91 0.02 2.23 0.13 038 0.01
Zn 70.9 0.27 7.70 0.15 373 0.05
As 288 0.93 3590 26.1 395 0.07
Se 8.50 0.57 64.1 1.72 142 0.08
Rb 115 0.73 1090 8.63 5.67 0.06
Sr 151 1.57 1460 7.23 33.6 0.12
Sb 3.97 0.13 44.1 2.78 034 0.05
Pb 0.35 0.02 1.25 0.07 0.04 0.00




Table 3. Analytical results of the Toyohira River water and Jyozankei hot spring around the Jozankei hot spring
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area (15 October, 2009). SD: standard deviation.

Tl T2 T3 T4

Average SD Average SD Average SD Average SD
Cr 7.70 0.11 81.1 1.02 71.0 1.68 1.83 0.08
Mn 46.8 0.22 1180 5.14 950 7.35 19.3 0.13
Co 1.34 0.02 11.6 0.22 10.3 0.38 1.39 0.03
Ni 4.01 0.06 4.52 0.35 5.13 0.13 0.82 0.02
Cu 4.14 0.05 60.1 0.60 45.8 0.66 3.80 0.05
Zn 11.0 0.17 15.0 0.41 10.0 0.31 4.56 0.09
As 119 0.42 3530 25.0 3040 23.52 5.01 025
Se 9.33 1.25 101 11.9 97.3 4.85 9.90 1.55
Rb 52.8 0.72 1090 7.88 1300 13.2 5.98 0.11
Sr 101 0.33 1360 13.7 1180 13.0 30.8 021
Sb 2.18 0.34 40.0 2.04 021 0.03 0.39 0.04
Pb 0.49 0.02 10.0 0.26 832 0.28 0.17 001

T5 T6 T7 T8

Average SD Average SD Average SD Average SD
Cr 41.4 0.86 443 0.44 231 0.36 1.56 0.07
Mn 442 9.85 477 7.38 27.7 0.58 24.1 032
Co 3.52 0.13 3.54 0.12 152 0.06 1.44 0.06
Ni 3.26 0.07 4.46 0.12 1.01 0.02 1.01 0.03
Cu 29.3 0.29 27.0 0.35 237 0.05 2.02 0.02
Zn 7.45 0.20 8.67 0.10 3.78 0.09 3.16 0.07
As 1930 17.3 1910 9.59 396 0.24 3.53 025
Se 34.4 3.59 35.9 241 10.9 3.69 9.11 2.11
Rb 563 5.49 562 1.82 5.09 0.11 5.33 025
Sr 747 4.43 746 3.53 36.8 0.84 33.7 0.66
Sb 15.0 0.28 15.2 0.29 039 0.04 0.35 0.03
Pb 4.40 0.05 4.42 0.05 0.17 0.03 0.13 001
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A B DA Tl BT 212 Table 1 235 3 |2
IRUTZ. ZHHDORE RICEESLE, BINRIEREO T
A O BN T DIRIIKOEEIREEIEL, T1 His

TS A, 7THBXIO10 HDTRCTOREHIBNT,
BRIEILMEE D 10 pg/L ZRIEISEIEBL TWa. E LR
RIRAEERM, 75 Tl T1 HA T, W)l
KOEFEPRSEIT 57.2-288 pg/L T, FEEHI ORI
R OE RIS ICE-T, FJIKOEFERE

IERELSETLTWAED, Ik OFxbD7en7 AT
RKERSTZ, — 0, EBHIRIERO EFREO T8 X

T H ST AIKOEFRE L, T8 T3.53
ug/L, T9 T1.38-3.95 ug/L &, +_T5 pg/LLLF
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Fig. 4. Arsenic concentration of T4, T7, T8, and T9 (ug/L).

T, RERLEMEL RRDEREE IR SR oT
(Table 1, 2 BL3).

Al BB E (LRIR R IFUR OISR K Y, B3R,
Ly, v UBIORTUOFEAICHELT, BRER
HEES LIT/KIEKE M EZBEL Tz, BRI
BAL T, T XCTORECTZDHEEN 3,000 pg/L %
L, FORAMEIE T2 #1/5C 3,670 pg/L, T3 #f
MC 3,850 ng/L Thotz. BLACEAL T, BRbTlE
YA 3 JOVKE KB F M (B2 10 pg/L BAT),
~ U INAZBEUTIAGERE EEEfE (50 ng/L LAT),
ZLTTrFEACHELUL, AEEHAEE (15
ug/LLLF) ZiEL W e, &Rk KIEEI,
TL U 101 pg/L, <~ A28 1,180 pg/L, BLOT
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CFEUN 441 pg/l THhotz. F, RIROEFEBX
MO E LR IR EOFIZEAE &I NS, 1FIEX
—ETHHIEMMIASLN Iz >7= (Table 1,2 BELU3).
F72, EEERENICE TR0 TS BX
O T6 HSIZHB W CHEBEY SN TODIR R YK O
FPEPEIE 1,910-1,930 pg/L THY, ERMFEHEZEOLHE
IR DK 50 %REETHLHLOD, KIREL T
FaE BRI T AR NP S TD 2 L3
BEIpot=. LNLRNG, ZORTIVOHRRYEK O
O EFAF 15 m (T7) EFHAME 10 m (T4) O
SRTCERRL )KL, ERRAA (T7) Tix3.96 pg/
L, THA (T4) <1 5.01 pg/L &, TiMI<h
RERREO EANRONDLOD, BIRPEKOES
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