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1

Fig.1 The geological situation in the Niangziguan spring area

« D, 15x10*m’d,

8x1 O4m3/d )

1

Tablel The wastewater discharge of Yangquan city

(GB/T14848-93)

’ ’ ’

Vv ( 2), (TDS)
lg/L ; , 16.3g/L.

Table2 The surface water evaluation result according to
groundwater classification standard

TDS/mg- L™
431 11
.TDS .SO* . TFe \Mn
3157 Vv
NO,—-N NH;-N
. \TDS .SO.* .
1459.5 A%
TFe Mn ,NO,-N
TDS SO Mn NO—
1638.5 V
N
.TDS SO/ \Mn Hg 2234 Vv
TFe Mn .
479 Vv
NO,-N \NH:;-N
TFe Mn NH;-N Hg 749 v
. S0 TFe NH;-N 893 v
N TDS SO,
1994.7 4
TFe .Mn ,NO,~N .NH;—-N
.TDS .SO* .CL~ Mn
16256.6 v
NH:-N F
pH. .TDS .S0.* .Co 1832 Vv
.TDS .SO,* Mn 1588 A%
TDS SO .Mn NO,—~
1818 \Y
N NH;-N
TDS SO,
5706.5 Vv

CL-.TFe .Co .NO,-N \NH;-N

2006”20/‘1%4 . . 520705 95656 492.11 933.88 7589.60
m-a
2006~20/11%)4 . 14.27 2.62 1.35  2.5586  20.80
-
201310%3'34 615580 102638 712.11 343.69 8237.98
2012 o 1687 281 195 094 2257
2012 o 297241 61380 57079 2243 4157.00
Jogr 800300 200 200 1500
2.2
2013 5,
, 14
, 1( 41 ),

3.1

12.11x10* m¥%d ( 3),



3 (m/d)

Table3 The leakage of the rivers in Niangziguan spring area (m7d)

2248537 2224194 17401.1 2732621

16 741.94 0 3898.70 12843.24

_ 50280.7 0 15306.1  34974.6
_ 19 631.97 2500 16 324 5807.97
B 27 547.08 3100.34 24 446.74

19107.48 1190.744  12303.8 7994.424

35907.84 15325.62 20 582.22

174 960.44 25932.68 79760.96 121132.2

3.2
(
) (
\ , )
0,=0 +Q -Q -0, (1)
Q. 0
( )0
;0 ;0. o
, (
10mm) ,
0 x(1-B)"+0 x(1-8) =0 (2)
(%)
a=1-(1-8)"
B ;L
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(km);L,
(km).,
3.2.1
B=0.0072( 24.56%),
0 x(1B)°+Q  x(1B)°+Q =0  (3)
3.2.2
3,=0.0156( 49.14%), :
0 x(1-8,)"+Q =0 (4)
3.2.3
B:=0.0167( 28.3%),
0 x(1-8,)" -0 x(1-(1-8,) )+
0 x(1-,)"+0 =0 (5)
3.24
B.=0.1536( 88.75%) , .
0 x(1-B,)=0 (6)
3.2.5
2014 5 ,
B5=0.0563( 39.53%) ,
0 x(1-8,)+0  x(1-8,)""=0
3.2.6
15km,
, B=0.0563,
1-(1-0.0563 ) "=
58.07% .
L,=5.27km ),
L,=21.17km,
1-(1-0.0156)*%=33.59%,
s 1
3.3
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4 (10*m¥a)
Table4 The recharge of Niangziguan spring area from surface water leakage(10'm’/a)
/%  2006~2012 2006~2012 2012 2012
24.56 5207.05 1278.85 6155.80 1511.86
40.69 956.56 389.22 1026.38 417.63
49.14 492.11 241.82 712.11 349.93
33.59 933.88 313.69 343.69 115.45
33.59 73 17.8 73 17.8
88.75 1005.47 892.35 1005.47 892.35
58.07 1310.64 761.09 1310.64 761.09
39.53 697.42 275.69 697.42 275.69
10676.13 4170.52 11324.51 4341.81
4 > :
4.2
4.1
, ( 6),
5
TableS The river water quality of Niangziguan spring area (mg/L)
2006~2012 2012
TDS NH, Cl- S0  NOy NOy Mn
/10°m?-a” /10°m?-a™
241.82 1459.5 1040 0 59.2 349.93 773 375 28 1.42
313.69 3157 981 20 110 115.45 1804 432 28 2.84
17.8027 8272 4870 — 111 17.8027 5781 - — -
1278.85 1994.65 909 38 151 1511.86 1171 19 3 0.24
225.94 1588 1046.5 2 13445 225.94 857 27.5 1.515 0.0885
163.29 5706.5 1017 4 2568 163.29 826 42 3 0.089
892.35 893 538 17 53.6 892.35 385 0.56 0 0.1
761.09 749 428 175 63.6 761.09 242 0.56 0 0.62
275.69 479 329 2.8 28.7 275.69 139 581 1.15 024
, . ; )s
S0 CI0 10% , 2006~2012 s
6.71 m*/s=21164.79x10*m%a 5
’ 5
322.8 mg/L,
146.82 mg/l.,  SO* 153.45 (1) “ 7
mg/L,, CI” 50.61 mg/L, s
48.95% .30.3% .62.1%
79.0%. (2) ;

20%, (

12.11x10*'m¥d,



5 45
6 (t/a)
Table6 The recharge water quality of the rivers in Niangziguan spring area(i/a)
TDS NH, Ccl- S0 NO; NO, Mn
3529.4 2514.93 0.00.000 143.16 1869.27 90.68 6.77 343
9903.2 3077.30 62.74 345.06 5658.97 135.51 8.78 8.91
( ) 14726 866.99 0.00 19.76 ( ) 1029.17 — — -—
25508.6 11624.75 485.96 1931.06 14975.33 242.98 38.37 3.07
3587.9 2364.46 4.52 3037.76 1936.31 62.13 3.42 0.20
9318.1 1660.66 6.53 4193.29 1348.78 68.58 4.90 0.15
7968.7 4800.84 151.70 478.30 3435.55 5.00 0.00 0.89
5700.6 3257.47 133.19 484.05 1841.84 4.26 0.00 4.72
1320.6 907.02 7.72 79.12 383.21 16.02 3.17 0.66
68309.7 31074.41 852.36 10711.57 32478.42 625.17 65.41 22.03
fmg-1." 322.8 146.82 4.03 50.61 fmg-1" 153.45 2.95 0.31 0.10
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Influence of Surface Water Seepage on Water Quality in Niangziguan Spring Area
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Abstract: Niangziguan spring as the main source of water supply to Yangquan City is affected by the particular geological structure

and human factors such as water pollution, deteriorating trend and component content exceeding the standard. This paper

evaluated the effect of the river seepage on the pollution of the water quality of the Niangziguan spring with the physical mixing

method by analyzing the karst water system on the basis of geological structure, and making observation and measurement of the

main river leakage and water chemistry.

Key words: Niangziguan spring area; polluted surface water; leakage; karst water pollution degree



