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Analysis of pollution flux in the Nanfeihe River and its treatment / ZHANG Di', TIAN Xin’, WU Shi® (1. Hefe
Hydrology and Water Resources Bureaw, Hefei 230041, China; 2. Anhui Institute of Water & Hydropower Engineering
Design, Hefei 230088, China)

Abstract: The monthly natural runoff of Nanfeihe River System in 2017 and 2018 was analyzed. The pollution fluxes into
Chaohu Lake in each month in 2017 and 2018 were calculated according to the volume of water and the major pollutants into
the river from wastewater treatment plants. The pollution fluxes were analyzed and the idea of harnessing the Nanfeihe River
was proposed. The historical problems of direct and mixed sewage discharge in urban areas should be solved. More
attention should be paid to the initial rainwater in urban built-up areas and the blind spots of rural non-point source
pollution. It’s suggested to ease the lack of river base flow and the unsmooth the problem of river channel. The integrated
treatment model of urban heavily polluted river should be adopted.
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Table 1 General situation of Nanfei

River and its major tributaries
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Table 2 Annual precipitations and evaporations
in Hefei from 1980 to 2018

mm
1980 1112.8 1238.5 2000 895.0 705.0
1981 917.3 1269 2001 788. 4 732.3
1982 980. 7 913.6 2002 1123.7 683.4
1983 1024.0 820. 1 2003 1407.2 597. 1
1984 981.5 791.9 2004 847.8 698. 2
1985 987.0 775. 6 2005 1160.9 646. 3
1986 789.9 881.5 2006 965. 4 658. 4
1987 1304.9 819.9 2007 977.6 666. 4
1988 784.2 947.9 2008 937.9 612.0
1989 1349.2 793.9 2009 944. 5 616. 8
1990 822.7 831. 8 2010 1372.0 564.3
1991 1554.9 693.5 2011 719.6 614.6
1992 875.3 790.0 2012 1019.7 631.8
1993 1110.4 660. 3 2013 829.4 703.2
1994 790. 8 765. 4 2014 1159.2 538.3
1995 659.5 795.5 2015 1150.3 585.3
1996 1189.0 623.9 2016 1575. 1 659.5
1997 723.9 745. 4 2017 1014. 4 691. 8
1998 1023.8 741.7 2018 1270.7 676. 8
1999 951.7 723.4 1028.0 741. 1

2.1
[2,11-13]
o 10

), \ .

[67,



o 2017  .2018 o
\ 4,
’ N ’ 2' 2
’ 3 ’ A
2017 2018 )
5.5414 m’.7.3884 m’, 2017 2018 5,
, 2017 8.1066  m’(
3
15, 2018 341 m’),
125.2  m’/d,2017 COD 22538 t, 4689 t, 6799 t,
341 w2018 347 ;2018 10.0077 m’
* b
3
4.33  m’; ( 4.33  m),
61.5% 58.7%. COD 30063t, 5211t, 76581,
4121,
3 2017 2018
Table 3 Monthly runoff of Nanfeihe River and major tributaries in 2017 and 2018 m®
2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
1 84.0 27 648 211 1211 395 3873 1261 2268 739 8084 2633
2 16.0 29 123 220 230 410 735 1311 430 768 1534 2738
3 29.0 109 219 839 410 1568 1311 5013 768 2935 2737 10464
4 65.0 20 498 152 930 285 2972 910 1741 533 6206 1900
5 36.0 117 280 902 523 1685 1673 5386 979 3154 3491 11244
6 20.0 71 156 548 291 1024 930 3274 544 1918 1941 6835
7 18.0 108 135 830 252 1550 806 4956 472 2902 1683 10346
8 87.0 167 673 1293 1257 2417 4020 7727 2354 4525 8391 16129
9 65.0 47 499 363 933 679 2982 2170 1746 1271 6225 4530
10 141.0 21 1086 162 2028 302 6485 965 3798 565 13538 2015
11 10.0 11 78 82 145 154 464 491 272 288 969 1026
12 6.4 42 49 323 92 603 295 1927 173 1129 615 4024
577.4 769 4444 5925 8302 11072 26546 35391 15545 20727 55414 73884
4
Table 4 Annual sewage discharge in sewage treatment of Nanfeihe River Basin and major pollutants into rivers
/ / /t
( m'-d™h) m’ coD NH;-N N TP
2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
8.0 18. 00 7617 2996 1661 509 67.2 12.0 758 252 11.70 3.00
30.0 20.00 12797 12849 2263 2236 46.0 39.0 453 475 14.23 13. 00
10.0 20. 00 3800 7125 1241 1340 35.8 29.0 266 278 11. 68 7.00
20.0 10. 00 6273 941 18.0 236 8.00
2.5 10. 00 1928 4161 400 749 9.4 8.0 76 141 2.59 4.00
2.50 913 913 183 183 4.3 4.3 35 35 1.19 1.19
5.50 2365 2345 436 424 7.6 7.0 190 167 4.23 2.00
5.00 1766 2138 338 455 8.1 6.0 154 145 4.24 4.00
0.05 18 18 4 4 0.1 0.1 1 1 0.03 0.03
1. 00 365 365 66 66 5.2 5.2 28 28 0.73 0.73
5.0 10. 00 2076 3487 1095 558 91.3 17.0 365 262 10. 95 6. 00
3.00 405 633 1095 241 164.3 4.0 227 181 1.01 1. 00
0.08 29 29 4 4 .1 .1 2 2 0. 06 0. 06
0.02 7 7 1 1 0 0 0 0 0.01 0.01
0.02 7 7 1 1 0 0 0 0 0.01 0.01
72.7 125.20 34093 43347 8787 7711 439.4 149.7 2554 2203 62. 66 50. 03

- 101 -



5 2017 2018
Table 5 Monthly variation of pollution load flux into the river in Nanfeihe River Basin in 2017 and 2018

/t
/ m’
COD NH;-N TN TP
2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
1 10223 4816 3344 1545 712 334 910 554 46 21
2 3670 4920 1360 1685 229 376 363 539 13 25
3 4874 12647 1630 3903 328 735 523 1032 16 60
4 8342 4082 3137 1420 776 197 948 291 50 16
5 5629 13426 1887 5294 375 908 523 1227 28 69
6 4078 9018 1444 2707 360 367 454 599 23 28
7 3820 12528 961 3290 238 739 337 981 16 54
8 10530 18313 2218 4656 338 719 535 969 32 77
9 8362 6713 1826 1572 445 265 585 409 35 21
10 15675 4197 3240 1259 571 109 987 271 64 9
11 3106 3208 750 947 146 184 316 272 11
12 2755 6206 740 1785 171 278 318 513 13 24
81066 100077 22538 30063 4689 5211 6799 7658 347 412
2017 2018 . . 2.3
N 6, a. ,
. 4. 857
1, , m’, 597.92 km®
N N 40% . ( ), 38.7% ,
30% .20% .10% o 1.77 m’,
" 2, 2017 2018 8.1066
6 2017 2018
Table 6 Pollution load fluxes of main and tributary rivers in Nanfeihe River Basin in 2017 and 2018
/t
/ m
COD NH;-N TN TP
2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
577 769 235 328 34 50 58 65 3 3
7446 8991 2330 3014 445 491 709 729 36 44
10955 13779 3967 6244 846 1044 1278 1415 67 93
29209 38112 7762 11091 1219 1537 1760 2196 109 129
32881 38428 8244 9386 2145 2089 2993 3252 131 142
81066 100077 22538 30063 4689 5211 6799 7658 347 412
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Fig.1 Proportion of main pollutant flux in main Fig.2 Pollution Load per unit area of
and tributaries of Nanfeihe River System tributaries of Nanfeihe River System

- 102 -



m’ 10.0077 m’,
3.4093 m’.4.3347 m’,
4.7 m 568 m,
42.0% 43.3% ,

7—9 60% ,
b. 2018 2017 27. 1% ,
COD\ Ay Ay
12.2% .65.9% ,13. 7% .20.2% ,
, (11 3.
10 m'/d,
60% o
c. )
10  wd , COD, \ \
12% 39% 24% 20% ,
d. (2018 ) (2017 )
COD, . . 23.5% |
33.4% 11.1% 12.6% 18.7% ,
s COD (1]
’ [2]
e. (5>—9 )
(1—4 .10—12 ),
’ 4
‘. , [4]
9 N 9 [ 5 ]
3
a. o
20 ,

90% ,

DB 34/2710—2016(
)
b.
o 70%
’ [6-10]
c. .
d. .
» (4]
. ,2013,29 (4) :54-55.

(ZHU Qing, TANG Hongbing. Innovation of lake
management and protection strategies and acceleration of
Chaohu Lake’s management and protection progress [ J].
Water Resources Protection, 2013, 29 (4):54-55. (in
Chinese) )
[J]. ,2001,17(2) :25-26.
(SUN Weihong, YAO Guojin, PANG Yong. Discussion of
asymmetrical coefficient-based calculation method for
water environmental capacity [ J ]. Water Resources
Protection ,2001 ,17(2) :25-26. (in Chinese) )

, ) , - [M].
,2016.
[R]. . ,2018.
, [J1.

, 2006, 22 (5):74-76. ( WU Shi, WANG

Songrong. Analysis of change tendency of surface water

quality in Anhui Province [ J ]. Water Resources
Protection ,2006 ,22(5) :74-76. (in Chinese) )

( 112 )

- 103 -



1798. ( CHENG Liang, XU Li, LUO Tingliang, et al.
Adsorption thermodynamics and kinetics of Cr ( VI) of
nanoscale humic acid [ J]. Chemical Progress, 2015, 34
(6) :1792-1798. (in Chinese) )
[27] s ,
LI

,2018,46(4) :126-130. (GUO Wenjun, LI Jin,
WANG Wenhao, et al. Research of adsorption behavior for
phenol in water on DTAC-modified- attapulgite via
ultrasonic method [ J]. New Chemical Materials,2018,46
(4) :126-130. (in Chinese) )

[28] s
[J1. , 2016, 37 (5):531-535. (YU
Rongtai, FENG Jie, MA Xiang, et al. Phosphate and
ammonium adsorption removal from wastewater by
modified attapulgite [ J ]. Journal of Ceramics, 2016, 37
(5) :531-535. (in Chinese) )
[29]
[D]. : ,2016.
[30]
[D]. : ,2016.
( :2019-04-07 : )

( 103 )

[J]. ,2018 (12):33-35. (WU
Shi. Countermeasures to potential ecological system issues
on construction of the water diversion project from the
Yangtze to Huaihe River [ J]. China Flood & Drought
Management 2018 (12) :33-35. (in Chinese) )

(7] : (]

, 2018 (12 ). 36-37. ( ZANHG Wenping.

Altematives comparison and argument for construction of

the water diversion project from Yangtze to Huaihe across

Chaohu Lake[ J]. China Flood & Drought Management,

2018(12) :36-37. (in Chinese) )

. [J].
,2016(1) :28-29. (WU shi. Current situation of water
quality of large reservoir group in Dabie Mountain and its
protection countermeasures [ J ]. Harnessing the Huaihe

River,2016(1) :28-29. (in Chinese) )

(9] . [J].

,2018 (2):34-36. (TAN Qian. Water quality
protection control study for the Wabu Lake in Yangtze-to-
Huaihe water Diversion Protections [ J]. Jianghuai Water
Resources Science and Technology,2018 (2) :34-36. (in
Chinese) )

[10] . [J]. ,2018(12) :43-44.
(TTAN Xin. Ecological water diversion analysis of Chaohu
Lake[ J ]. Harnessing the Huaihe River,2018 (12) .43-
44. (in Chinese) )

[11] , .

[J1. ,2019,35
(4):9-16. (HUANG Guoru,CHEN Xiaoli, REN Xiuwen.
Characteristic analysis and simulation of non-point source
pollution in typical watershed of Feilaixia Reservoir area
[J]. Water Resources Protection,2019,35(4) :9-16. (in
Chinese) )

- 112 -

[12] , , ,
[J]. ,2019,35(5) . 78-85.
(ZHENG Yu,CHENG Xiangju, WANG Zhaoli, et al. Non-
point source pollution in Hanjiang River Basin and its
relation with landscape pattern [ J ]. Water Resources
Protection,2019,35(5) :78-85. (in Chinese) )
[13] , . LID
[J]. ,2018,34 (5):13-19. (CHEN Sha,
CHEN Xiaohong. Simulation of urban rainfall runoff
pollution and control effect by low impact development
[J]. Water Resources Protection,2018,34(5) :13-19. (in
Chinese) )
[14] . [J].
,2015(6) :20-22. (WU Shi. Discussion on the
need of ecological water supply for water environment
improvement in Nanfeihe River [ J]. Jianghuai Water
Resources Science and Technology,2015 (6) :20-22. (in
Chinese) )

[15] , , , - [R].
, ,2017.
[16] ., [R].
, ,2018.
( :2019-10-06 : )




