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Research of the water environmental capacity and the sewage
control amount in the lower-middle reaches of the Fen River on
the condition of pre-reflow and after reflow
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Xi’an University of Technology ,Xi’an,Shaanxi 710048,China)

Abstract: [Objective] The study was done in order to know the environmental capacity and improve
the continual deterioration of the water quality of lower-middle reaches of the Fen River,and promote the
harmonious development of economy and aquatic environment. [Method) Based on the 1-D steady-state wa-
ter quality model,we generalized the outfall, then derived the formula for calculating water environmental
capacity of each reach. We chose COD and ammonia nitrogen as main control factors,with the information
of water quality, hydrology data and the discharge points distribution of dry year, normal-water year and
wet year in pre-reflow and after reflow,and calculated the water environmental capacity of COD and ammo-
nia with the formula. [Result)] Annual water environmental capacity of COD and ammonia in the lower-
middle reaches of the Fen River on the condition of dry year,normal-water year and wet year in pre-reflow
is respectively 27 454,63 t,1 107. 40 t;40 910.53 t,1 621. 34 t3;55 832. 85 t,2 202. 48 t,and after reflow is
respectively 26 512. 22 t and 1 031. 60 t. [Conclusion] There is serious pollution in lower-middle reaches of

the Fen River,under different design terms with the status quo emissions, the annual quantity of pollutants
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reduction of COD and ammonia arrive at 0—20 949. 08 t and 6 443.72—7 614.61 t.

Key words: lower-middle reach of the Fen River;water environmental capacity;1-D water quality mod-

el;quantity of pollutants reduction
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Table 1  Water quality target in each section of lower-middle reaches of the Fen River
T o x I Hp1 L E - L—
B B K RE 44 B 5 Bound Agap  KEAE
Function Name of - - Water Water
section f( €o ) i 1 1B T 2%k Wi K % /km i o ) quality
number water function areas Starting section End section Length quality status target
Y TAT R S HE 7 4 ) X rE N IR I AR %V
1 Emission control area of the South Inner Xiaodian 13 Worse than Vv
Fen River in Taiyuan Ring Bridge Bridge grade V
Y] /N 2o X AN — 41 £V
2 Xiaodian transition Xiaodian ;d\D 24 Worse than V
zone of the Fen River Bridge nd bam grade V
Y] R gl K X — i 5t HV
3 Agricultural water district of the ;ml\qu Municipal 23 Worse than V
Fen River in Taiyuan ‘ border grade V
Y Rl K X i A RA %5V
4 Agricultural water district of Municipal Jiexiu 65. 4 Worse than V
the Fen River in Jinzhong border Songgu grade V
Y A R RS ] X MRR A P #V
5 Emission control area of Jiexiu Yit 12 Worse than \
the Fen River in Jiexiu Songgu 1tang grade V
Y A R R A X y A 3 £V
6 Transition zone of the ;(t% Iﬂﬁ& d 10. 3 Worse than V
Fen River in Jiexiu Lingshi ttang -angdu grade V
YT R A Tolk Al K X 5 9 ik %V
7 Lingshi industrial agricultural I i'i J Municipal 36.7 Worse than V
water district of the Fen River -langdu border grade V
L A K I i ot - 5V
8 Irrigation water for agricultural use Municipal N ewan 58.7 Worse than v
zone in the east of the Fen River border angwang grade V
YT Al FH K X B E Jex8 £V
9 Agricultural water district of N Northern 30 Worse than Vv
the Fen River in Hongtong Hanwang suburb grade V
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4% 1 Continued table 1
4 I'Lé = e _ 4\
M KIS 447 i Bound wmm R
Function Name of _ Wato Water
section f ame o . L 5 7 THT I K&/ km i é f'r . quality
number water tunction areas Starting section End section Length quality status target
YA I V3 S oW 458 S K X J6%8 SR #V
10 Landscape entertainment water Northern Quter 6 Worse than vV
district of the Fen River in Linfen suburb Bridge grade V
U TAT I U HE S 5 ) X . - HV
U 0 B - - ] 5V r
11 Emission control area of Outer Brid Y . 5 Worse than vV
the Fen River in Linfen uter bridge aomiao grade V
Y SATIe U5 3 9 (X 3 " 2\
{}}(ﬂ‘l‘ll‘lfﬁ'lgf};,: S Py _ 5{’7\‘ i
12 Transition zone of v . Mi 5 Worse than vV
the Fen River in Linfen aomiao lrage grade V
T Al K o i %V
13 Agricultural water district of ﬁiﬂx Municipal 54.9 Worse than V
the Fen River in Linfen rage border grade V
Y Yy R ARl F K X it Bl #V
14 Agricultural water district Municipal Millet 62.7 Worse than V
in the north of the Fen River border Mountain grade V
Y AR 1L HE S s o X Bl 5 £V
15 Emission control area of the Millet /X di 8 Worse than V
Fen River in Millet Mountain Mountain fndian grade V
(ARG RTIRE £57 30 1P 5 AHH £V
16 The buffer area of ,X di Into the 38.3 Worse than v
the Fen River in Hejin ndian yellow port grade V
3.2 MMEFREKRERERE R i RBUEICR 0. 20~0. 48 d ', F¥2H 0. 34

R A A5 W et AT Vs e 1 v Ak
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Table 2 Standards for surface water
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Table 3 Different parameters in different function areas of lower-middle reaches of the Fen River pre-reflow
X B Hili K AE (95 %6) K AR (75 %) FIKAE(50%)
oa= Dry season Normal-water period Wet season
Function wi/ Ve fifk Z 4/ d ! W/ Wit i R B/ d ! Wi/ P fift A/ d !
section (m? + s 1) Degradation factor (m? + s 1) Degradation factor (m3 » s 1) Degradation factor
number Flow COD NH;-N Flow COD NH;-N Flow COD NH;-N
1 2.110 0.42 0.31 5.320 0. 44 0.33 9. 44 0.46 0. 34
2 5.970 0.41 0.32 9. 180 0.43 0. 34 13. 30 0.45 0. 35
3 0.110 0.28 0.18 1. 940 0.29 0.19 2.15 0. 31 0. 20
4 0. 140 0. 25 0.15 1. 970 0. 26 0.16 2.18 0.28 0.17
5 0. 300 0. 32 0.28 2.130 0. 34 0. 29 2.34 0.35 0. 31
6 0.110 0. 25 0. 20 1.270 0. 26 0.21 3.18 0.28 0.22
7 0.110 0. 25 0. 20 1.270 0. 26 0.21 3.18 0.28 0.22
8 0. 990 0. 35 0. 25 2. 260 0.37 0. 26 4,17 0.39 0. 28
9 3.580 0.38 0.32 9. 600 0.40 0. 34 11.70 0.42 0.35
10 150 0.32 0.28 8. 580 0. 34 0. 29 11.12 0. 35 0. 31
11 3. 980 0.33 0. 30 8.470 0. 35 0.32 16. 38 0. 36 0.33
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4%k 3 Continued table 3

IhE X B i 7K AT (95 %) TARAECT5 %) FARAE (5000
o 12 Dry season Normal-water period Wet season
Function Wi/ Wit i 2 K/ d ! R/ Wit fi 22 B /d ! R/ Fie fi 22 B/ d !
section (m? « s~ 1) Degradation factor (m3 » s~ 1) Degradation factor (m? » s 1) Degradation factor
number Flow COD NH;-N Flow COD NH;-N Flow COD NH;-N
12 3. 810 0.38 0.30 8.300 0. 40 0.32 16. 21 0.42 0. 33
13 4.180 0.41 0. 30 8.670 0.43 0.32 16.58 0.45 0.33
14 4.180 0. 30 0.23 8.670 0.32 0. 24 16. 58 0. 33 0. 25
15 4.770 0. 38 0. 30 9. 260 0. 40 0. 32 17.17 0.42 0. 33
16 4. 370 0.42 0. 35 8. 080 0. 44 0. 37 20.58 0. 46 0. 39

R4 DATRPTHEERESKIERNITESH

Table 4 Different parameters in different function areas of lower-middle reaches of the Fen River after reflow

e X B 45 it =/ Rie i R 0/ d ! Ty g X B 4 5 it =/ Rt i R A/ d !
Function section (m?® « s 1) Degradation factor Function section (m? « s 1) Degradation factor
number Flow COD NH;-N number Flow COD NH;-N
1 1.04 0. 46 0. 33 9 1.81 0.42 0.34
2 4. 90 0.45 0. 34 10 1.23 0. 35 0.29
3 2.50 0. 31 0.19 11 1.14 0. 36 0. 32
4 2.53 0.28 0.16 12 0.97 0.42 0.32
5 2.61 0. 35 0.29 13 1.34 0.45 0.32
6 1. 81 0.28 0.21 14 1.34 0.33 0.24
7 1.81 0.28 0.21 15 0.93 0. 46 0. 33
8 2. 80 0. 39 0. 26 16 1. 10 0. 46 0.37
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Table 5 Capacity of COD and NH;-N in different seasons of Fen River pre-reflow and after reflow kg/d
X B SR Pre-reflow HRE
yoa= COD NH;-N After reflow
Function o VK4 ok E Hik 4 FokAE ok ]
s Normal-water Wet Dry Normal-water Wet COD NH;-N
number Dry season period season season period season
1 16 771.50 20 369. 90 24 738.54 797. 20 968. 40 1174.02 15 792. 10 745. 48
2 5 157.58 7 586. 74 10 490. 30 202.13 298. 06 403. 02 4 896. 05 185.78
3 213.90 1 149. 06 1 288. 81 7.72 37.57 41. 34 1 564.42 47.35
4 2 701. 81 4 608.71 4 971.04 71.09 135.97 144. 05 5312.78 145.07
5 1 020.07 1 494. 25 1525.92 49. 30 69.09 71.74 1 737.64 78.12
6 57.72 327.02 720.17 2.30 13.11 28.07 502. 25 18.63
7 736.10 1273.14 2179.51 31.05 52. 85 86. 38 1582.02 60.91
8 13 223. 34 14 938. 68 18 849. 71 509. 85 586. 37 754. 65 17 371. 32 648. 55
9 6 590.98 10 538. 24 11 875.53 294. 41 461. 08 508. 62 6 419.74 278. 60
10 1 101. 25 1 570.55 1 827. 36 50. 74 69. 95 83. 20 732.82 33.94
11 1637. 86 2 087. 20 3 205.49 79. 37 100. 02 151. 28 1 366.18 66.75
12 494. 45 902. 47 1 495. 26 19.53 36.06 58. 64 203. 33 7.80
13 8 009. 56 14 323. 20 23 927,47 272. 80 500. 28 826. 10 5 838. 26 179. 85
14 12 442.67 23 258.72 32 296. 58 435.12 794.07 1 139.50 5 330. 20 171.93
15 1 641. 68 2 454.51 3 725.56 69. 55 102. 47 150. 66 932. 35 40. 04
16 3417.69 5 201. 27 9 849.48 141. 83 216.70 412.92 3 054.74 117.49
41t Total 75 218.15 112 083. 65 152 966. 71 3 033.98 4 442.02 6 034.18 72 636. 21 2 826.29
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Table 6 The quantity of pollutants reduction of COD and NH;-N in different seasons of
Fen River pre-reflow and after reflow t/a
g X Bt ST Pre-reflow R
ETRe COD NH;-N After reflow
Function oK K TR K K FREE ]
A Normal-water Wet Dry Normal-water Wet COD NH;-N
number Dry season period season season period season
1 19 525. 30 18 211. 89 16 617.33 5 563.62 5501. 14 5 426.08 19 882.78 5 582.50
2 —412. 32 —1 298.96 —2 358.76 141.42 106. 41 68. 10 —316. 86 147. 39
3 —2.87 —344. 21 —395.22 1. 38 —9.51 —10. 89 —495. 81 —13.08
4 443, 34 —252.68 —384.93 142. 95 119. 27 116. 32 —509. 67 115.95
5 1 665.07 1492.00 1 480. 44 359.71 352.48 351.52 1403.16 349. 19
6 —15.87 —114.16 —257. 66 —0.74 —4.69 —10. 14 —178.12 —6.70
7 824. 62 628. 60 297.78 41.47 33.51 21. 27 515. 86 30. 57
8 852.08 225.98 —1 201. 54 636. 41 608. 48 547. 05 —661.93 585.78
9 1 963. 89 523. 14 35.03 264. 34 203.51 186. 16 2 026.40 270. 11
10 201.75 30. 45 —63.29 60. 58 53.57 48.73 336.22 66. 71
11 1 566. 88 1402. 87 994. 70 300. 03 292.49 273.78 1 666. 04 304. 64
12 —167.37 —316. 30 —532.67 —5.13 —11.16 —19. 40 —61.12 —0.85
13 —2793.39 —5 097. 87 —8603.43 —80.07 —163. 10 —282.03 —2 000. 87 —46. 15
14 —4 413.97 —8361.83 —11 660.65 —131.62 —262.63 —388.72 —1817.92 —35. 56
15 877.79 581.10 117.17 271.12 259. 10 241.51 1 136.69 281.88
16 —108. 26 —759. 26 —2 455. 86 —26.67 —54. 00 —125.61 24,22 —17.78
411 Total 20 006. 67 6 550. 77 —8 371.55 7 538. 80 7 024. 86 6 443.72 20 949. 08 7 614.61
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