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Chloride, Sulfate and Nitrate in
the Groundwater of the Toyohira River Fan,
Sapporo, During the Period of 1976~1986
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FkE HWRSE R’E(m) A bV —F—&E (m) ks SR RE(m) Z b L —F—&E (m)
A 33 25~30 0 100 35~45, 62~78, 89~95
B 20 P 200 139.5~104, 143~149
C 14 0~14 Q v 100 50~70, 76~87
D 30 19~30 R 150 85~90, 100~110, 120~130
E 20 0~20 S 180
F I 27 T 210
G 35 31~35 U 80 30~45, 50~60
H 80 20~30, 50~60 \% 60 15~46.5
I 33 22~33 W 150 98.5~104, 143~149
J 36 X 100 80
K 60 15~25, 32~42 Y \% 65.5 50~65.5
L 70 31~41, 46~51, 56~66 z 140
M 1I 83
N I 65
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F2 1976~1986F BRI L AR OB T KPOERA+ >, WA+ RUBMEERRE

wAkA WESE #AE B H BHERA A WA A B OEE R R
A 1976. 8~1986. 5 31.0% 0.9(11)* 42.4% 3.8(11) 7.05+0.50(11)
B 1976. 8~1981. 2 24.2+ 0.6( 6) 29.1+ 7.3( 6) 2.45+0.65( 6)
C 1976. 8~1986. 5 33.7+ 5.1(11) 56.3+ 9.1(11) 6.50+0.82(11)
D 1978. 5~1985.11 25.1+ 2.2( 9) 37.0+ 4.6( 8) 4.99+1.17( 9)
E 1976. 8~1983.11 37.7+ 4.2( 8) 49.6+ 5.4( 8) 11.3 +0.70( 8)
F I 1981. 5~1986. 5 26.4x 0.7( 6) 30.7% 1.4( 6) 8.09+0.31( 6)
G 1976. 8~1986. 5 28.0+ 2.1(11) 39.9+ 6.7(11) 7.66+1.02(11)
H 1977. 5~1986. 5 23.9+ 1.2(10) 24.3%+ 4.1(10) 4.39+1.08(10)
I 1976. 8~1986. 5 28.2+ 2.8(11) 38.2+ 5.0(11) 5.71+1.10(11)
J 1976. 8~1983. 2 38.3+ 3.8( 8) 45.6%+ 5.1( 8) 9.42+0.63( 8)
K 1978. 5~1986. 5 21.0+ 1.3(9) 42.5+ 4.2(9) 0.80%0.25( 9)
L 1978. 5~1984. 2 27.1+ 1.2(7) 49.2+ 3.9( 7) 3.40x0.07( 7)
M 11 1976. 8~1986. 5 17.4% 4.3(11) 10.0% 2.9(11) 3.57+1.85(11)
N I 1977. 5~1981. 2 74.4£17.8( 5) 27.3+ 3.7( 5) 0.01+0.02( 5)
(0] 1976. 8~1983. 2 12.6+ 0.9( 8) 10.0+ 3.0( 8) 0.38+0.36( 8)
P 1978. 5~1983. 2 10.9% 0.7( 6) 8.1+ 1.9( 6) 0.13+0.14( 6)
Q v 1976. 8~1986. 5 12.9+ 1.3(11) 6.2+ 2.0(11) 1.26+0.58(11)
R 1976. 8~1986. 5 11.0+ 1.1(11) 16.0+16.3(11) 0.05+0.07(11)
S 1976. 8~1986. 5 9.6+ 1.9(11) 11.3+ 4.6(11) 0.05+0.08(11)
T 1979. 5~1983. 8 10.3+ 0.6( 5) 9.3+ 1.9(5) 0.00£0.00( 5)
U 1977. 5~1983. 2 29.2+ 1.1( 7) 30.2+ 4.9(7) 0.79£0.17( 7)
\% 1976. 8~1986. 5 29.0+ 1.3(11) 83.6+13.3(11) 1.09+0.28(11)
W 1980. 5~1986. 5 15.9+ 0.8( 7) 3.7+ 1.3(7) 0.00%0.00( 7)
X \% 1977. 5~1984. 8 11.0+ 0.7( 8) 5.9+ 4.0( 8) 0.00£0.01( 8)
Y 1978. 5~1986. 5 9.3+ 0.3(9) 5.2+ 3.0(9) 0.00£0.00( 9)
z 1980. 5~1986. 5 9.5+ 0.4(7) 6.0+ 0.8(7) 0.00%0.00( 7)
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ks W OE 8 M ' %k 4 & > L2 S S OB B E X
P S IT P S IT P S IT
A 1976. 8~1986. 5 37 19 1.48 12 —31 —2.41 45 35 2.72
B 1976. 8~1981. 2 7 -1 —0.19 4 -7 —1.32 8 1 0.19
C 1976. 8~1986. 5 6 —43 —3.35 5 —45 —3.50 16 -23 -1.79
D 1978. 5~1985.11 17 6 0.74 9 -10 —1.24 22 8 0.83
E 1976. 8~1983.11 3 —22 —2.72 3 —22 —2.72 15 —12 —1.49
F 1981. 5~1986. 5 5 -5 —0.94 7 -1 —0.19 9 3 0.56
G 1976. 8~1986. 5 6 —43 —3.35 6 —43 —-3.35 9 —37 —2.88
H 1977. 5~1986. 5 28 11 0.98 34 23 2.06 31 17 1.52
I 1976. 8~1986. 5 7 —41 -3.19 6 —43 -3.35 6 —43 -3.35
J 1976. 8~1983. 2 3 —22 —2.72 6 —16 —1.98 19 10 1.24
K 1978. 5~1986. 5 14 -8 —0.83 16 —4 —0.42 19 2 0.21
L 1978. 5~1984. 2 3 -9 -1.70 9 -3 —0.45 8 -5 —0.75
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X X BB

The variation level of chloride, sulfate and nitrate
nitrogen in the groundwaters collected at 26 sites in
Sapporo during the period of 1976~1986 was investi-
gated.

The results were as follows;

1) The concentrations of Cl-, SO}~ and NO3-N in
the groundwaters of the Toyohira River Fan were
generally higher than those of other areas in Sapporo.

2) The major source of Cl- and SO%~ in the ground-
water of the Toyohira River Fan was due to the
Toyohira River. On the other hand, most of NO3;-N
was infiltrated from the surface of the Toyohira River
Fan.

3) Except NO3-N, the concentrations of Cl- and
S03%- had gradually decreased during the period of 1976
~1986.

It may be concluded that urbanization is not a direct
cause of deterioration in water quality, and that in
urban area it can be maintained by the improvement of

several hygienic facilities.
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