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o 110 ~ 230 m 20 m ,
, 110 ~ 170 m, o
3 s 2 ~5m, 2
190 ~ 230 m, 2
3 ~5m, 2.1
1.0 g/L, (
HCO, - CaMg . ), 3~ 4
: m'/d, —
40 ~ 60 m’/h, % ; >
3 260 m, ’
N 30 ’ ’ ’
~ 40 m, °
. 0.33 ~ 0.47 g/L, ’ ’
HCO,; -Ca N COD( 1,
) COD §
40 ~ 60 m*/h )(GB3838—88)V .
b o
1 (mg/L)
Table 1  Analysis on the quality of the polluted water in Zihe River (mg/L)
COD Cr®* As Cd Pb Hg
16. 80 272 0.792 1990
2.26 226 21.17 1990
5.97 635 0.322 | 0.005 0. 023 0. 003 0.001 5 | 1996
0. 06 447 0.233 | 0.045 <0.006 | <C0.008 | <C0.0025| <C0.005 [<C0.000 1| 1999
0.70 311 0.025 | 0.035 <C0.006 | <<0.008 | <C0.0025| <C0.005 [<C0.000 1| 1999
“ H@
2.2 0.18 ~ 0.50 mg/L, §
, »(GB 5749—85) ,
b b 20
COD,
2 (mg/L)
Table 2 Analysis on the quality of the shallow groundwater(mg/L)
COD Cr** Mo
0.38 8. 68 0.002 |<<0.004|0.002 2
0.18 1.06 |<C0.002| 0.005 |0.004 0 )
As<<0. 002 5,Cd<C0. 001,
0.36 0.79 [<<0.002] 0.005 |0.002 2
Pb<<0. 005,Hg<<0. 000 1,
0. 48 1.02 [<C0.002] 0.005 {0.0010
<20. 002
1.32 1.04 |<C0.002| 0.014 |0.001 3
“ 77@
O] ,2000.
) »2000.
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Cr**
, 0 — s 0.44 ~ 1.06 mg/L,
) ( 160 m { »(GB 5749—85),
) ) 3,
’ o
3 (mg/L)
Table 3  Analysis on the quality of the middle and deep groundwater(mg/L)
COD Cr®” Mo
<0. 05 0. 68 0. 004 0. 006 |<<0.001
0.52 | <C0.002|<C0.004|<C0.001
0.08 1.13 [<C0.002] 0.012 0.004 4
<0.02 0.91 |<<0.002] 0.004 |0.0029
0.51 0.90 |<C0.002| 0.013 [0.0015 )
As<<0.002 5,Cd<C0. 001,
1. 06 1.09 [<C0.002] 0.014 0.001 8
- Pb<C0. 005,Hg<C0. 000 1,
0.53 0.94 |<C0.002| 0.016 [0.001 3
0. 002
<0. 05 0.40 |<<0.002| 0.015 [0.000 8 =
0.72 0. 002 |<C0.004|<C0.001
0.10 0.42 |<C0.002| 0.008 0. 005
0.24 0.86 |<<0.002]<C0.004|<C0.001
“ 57@
2.3 5749—85) ,
3.1 Ll
(@D) 3T { »(GB
, 5749—85) ,
.COD,Cl .,S0,*” \NO; .F ,Fe, .
. .Cd.Cr*" .Pb.Mo , 4,
« 4, (2)
DT @
s o Xi, Ui U, U,
D << )(GB S
4
Table 4 Quality Classify standard of the evaluation on groundwater pollution
1 I 1 i} Il
(V) (Vy) (V3) (V) (Vy) (V)
0. 00 0. 05 0. 10 Cd 0. 00 0.01 0.02
C1- 29,00 250. 00 500. 00 Cr®” 0. 00 0.05 0. 10
SO,*" 27.00 250. 00 500. 00 Pb 0. 00 0. 05 0.10
NO; ~ 1.75 20. 00 40. 00 Mo 0. 00 0.10 0. 20
500. 00 1 000. 00 | 2 000. 00 Fe 0. 45 0. 60 1. 20
258. 00 450. 00 900. 00 F- 0.50 1. 00 2.00
COD 0. 88 4. 00 8. 00
) .2000.
©) .2000.
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(2, <V)) (A1), (AD) S
_ V2 - X; _ I[/SI
U,-I - ﬁ(Vl <.2”,<V3) A,‘ - 5 z;
()(l,zVQ) =t Si
()(T,§V1 .]‘,‘ZV}) :(AI: ! ( );
< N el
T Xi=V> . .
U,=1V,-V, 1 ? Si: 1
Vioa :Si=1/3(V i+ V,i+ Vii)
2 xX;
V3 - Vz : ’ Ao
x;, =V, R A
U =— (V,<la,<<V3)
3 vV, -V, 2 3
b
1(x; =V3) 5, B=A « R
:UH\UQ\UB: . B ;A
( ) R )
V1 \VZ \VS : .
(mg/L); ) ,
Xi: (mg/L) ° ”» ,
R,
b
3 5
) 1,
b b
5
Table S Calculate results of the evaluation on groundwater pollution
U, U, Us U, U, U;
0.14 | 0.12 | 0.74 il 0.16 | 0.08 | 0.76 I
0. 11 0. 05 0. 84 il 0. 89 0. 11 0. 00 I
0.17 | 0.01 0.82 I 0.08 | 0.01 0.91 I
0.60 | 0.26 | 0.14 1 0.98 | 0.02 | 0.00 1
0.12 0. 21 0. 67 [l 0.10 0. 11 0.79 11l
0.09 | 0.14 | 0.77 I 0.05 | 0.01 0.94 I
0.12 0.10 0.78 I 0.22 0. 00 0.78 1
0.13 0.00 | 0.87 [l 0.22 | 0.13 0. 65 [l
0.03 0.01 0. 96 il 0. 62 0. 38 0. 00 I
0.18 0.01 0. 81 I 0.13 0. 01 0. 86 1
0.17 | 0.01 0.82 il 0.93 | 0.07 | 0.00 1
0. 05 0.23 0.72 i 0. 06 0. 01 0.93 I
0.10 | 0.00 | 0.90 I 0. 31 0.14 | 0.55 I
0.15 0.00 | 0.85 il 0.27 | 0.32 | 0.41 I
0.52 0. 44 0. 04 1§ 0. 98 0.02 0. 00 I
0.94 | 0.06 | 0.00 I 0.15 | 0.00 | 0.85 I
0.98 0.02 0. 00 1 0.17 0. 01 0. 82 i
0.49 | 0.21 0.28 I 0.38 | 0.08 | 0.54 I
0.08 0. 00 0.92 i 0. 90 0.10 0. 00 1
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o 2010
3.2
@, ( ) (GB
1.39 m’/a e+ km’, 5749—85) « 6,
1. 07 m’/a + km’,2010 2010 o
1.23  m’/a -+ km?,
6 (mg/L)
Table 6 Analysis on the quality of shallow groundwater(mg/L)
PH Fe Mn Zn |SO,* | CI” F~ | COD
6.5~ 8.5 450 0.3 0.1 1.0 250 250 1000 | 1.0 4.0 0.05
7.5 | 309 \ \ \  |21.85|51.40| 393 0.25 ] 0.68 \
8.1 222 1 0.20 \ \ 12.01(12. 41 277 0.24 1 0.52 \
7.9 | 245 | 0.15 \ 0.06 [20.91]14.18| 324 0.251]0.91 \
7.9 | 252 | 0.16 \ 0.07 [35.82]15.59| 360 0.12]0.90 | 0.51
8.1 242 1 0.09 \ 0.03 [19.21]35.45| 329 0.13 | 1.13 | 0.80
7.9 | 242 | 0.09 \ 0.06 [31.22]10. 64| 327 0.25|1.09 | 1.06
7.9 245 1 0.15 \ 0.04 |36.02]12.61 348 0.50 | 0.94 0.53
7.8 260 \ \ \ 42.00(11.06 363 0.20 | 0.40 \
7.5 | 262 | 0.44 \ \  [62.44]19.50| 401 0.25]0.72 \
8.1 245 1 0.26 \ \  [110.47/19.30| 435 0.50 | 0.98 \
5 ; “\7 .
3.3 ;
(4) :
s R 500 m, s
2 km o
125 m,
100 ~ 120 m, 2 km 4
(D ,
, 240 m, 200 ~ 230 m, s
(2) ,
) 1.0 ~ 1.5 km,
; 500 m R
(2) 2 km COD, 0.18 ~ 0.50 mg/L;
80 ~ 120 m s , o
) (3) ,
3
, , 2010 o
() »2000.
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Analysis on Characters of Groundwater Pollution and
Water Supply for Human and Livestock in the Polluted
Area in the Downstream of Zihe River

MA Zhen, SUN Xiao-ming, SHI Peci-xin, GE Wei, FANG Cheng, CHAI Jing-jing

(Tiajin Institute of Geology and Mineral Resources, Tianjin 300170 ,China)

Abstract: In the polluted area of the downstream of Zihe River,water supply for human and livestock
depend on groundwater. Since 1980s,the watercourse has accepted the polluted water from the upriv-
er,the surface water and shallow ground water have been polluted,and the middle and deep groundw-
ater appeared pollution too last years. The polluted belt distributes along the Zihe River with width

about 1.0 - 1.5 km,and the most serious polluted belt is within 500 meters from the banks. The shal-

low groundwater is not suitable for drinking in the belt. The middle and deep groundwater quality is
better and can be used for living,except for a few wells polluted slightly by the tube damage resulting
in the aquifers mixing up. The quality and the quantity of the middle and deep groundwater are e-
nough for the need of the water supply until 2010 locally. Wed better exploit the groundwater in dif-
ferent layers based on the characters of the polluted water and hydrogeology characters of the middle
and deep aquifers in order to prevent the pollution caused by the aquifers mixing,and protect the val-

uable groundwater resource.

Key words: Zihe River; pollution; groundwater; water supply for human and livestock



