47

2021 WATER & WASTEWATER ENGINEERING Vol 47

2021

TN

W\

1 2 1.3
(1 s 10087552 s 650034 ;
3 , 810008)
: 17 ,
” . 2015 \ 4 . 2025
. 0 22, COD.NH,-N,
TP 0.093 /m’.0.251 /m®.0.137 /m® 0280 /m’,
. TU992 Y\ :1002—8471(2021)S1—0183—07
DOI.10. 13789/j. cnki. wwel964. 2021, S1. 038

’ ’ [Jl. ,2021,47

(S1):183-188,195. LI Q, DONG H, ZENG W H. Problem identification and cost-benefit a-
nalysis of drainage system in Kunming city[J]. Water & Wastewater Engineering, 2021, 47
(S1):183-188,195.

Problem identification and cost-benefit analysis of drainage system in Kunming city

LI Qing', DONG Hui’*, ZENG Weihua'*

(1 School of Environment, Beijing Normal University,Beijing 100875 ,China ;

2. Yunnan Institute of Environmental Science , Kunming 650034 ,China ;

3. Northwest Plateau Institute of Biology, Chinese Academy of Sciences, Xining 810008 , China)

Abstract: Taking Kunming as an example, the cost function of pollutant treatment suitable for

Kunming is constructed by using the data of seventeen wastewater treatment plants in Kunming.

According to the targets of the 13th Five-Year Plan of Kunming, four emission reduction scenarios

are designed based on 2015 as the base year, and the cost and benefit of Kunming wastewater treat-

ment Plant under different scenarios in 2025 is analyzed. The results show that the urban drainage

network reconstruction and strengthening management is very important to improve the efficiency

of wastewater treatment plant and fully tap the pollutant treatment potential. The cost-benefit rati-

o of the target year for this scenario is 0. 22 lower than the baseline scenario. The unit treatment

cost of COD,NH,-N, TN and TP can be saved by 0. 093 yuan/m’,0. 251 yuan/m’.0. 137 yuan/m’

and 0. 280 yuan/m?®,respectively. The benefit of wastewater treatment plant is obviously improved.
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Fig. 1

Import and export concentration of pollutants
of sewage treatment plants in Kunming
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Fig. 3 The seventh and eighth sewage treatment plant
2 daily influent characteristic ratio
Fig. 2 Network structure model of urban drainage system 3)
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Tab. 1 Network utility matrix of Kunming drainage system ’ ’
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Tab.2 Model and validation results of pollutant treatment ’
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Tab.3 Parameter setting of different scenarios
COD NH,-N TN TP
/C mPed™H PR 1 _ 1 Ny —1 —1y/ -1
/(mgeL™ ) |/(mg+L" ) |/(mg+L™ ) |/(mgeL™ )|/(mgeL”)|/(mgeL")|/(mg+L )|/(mgeL™ ")
BAU 52 594. 62 227. 19 25 91 21. 86 1 48 32. 64 7. 62 3. 82 0. 23
DPS 75 507, 20 328 23 34. 83 30. 42 2.78 46. 48 10. 35 5. 37 0. 33
RMS 87 603. 96 500. 00 50. 00 45. 00 5. 00 70. 00 15. 00 8 00 0. 50
UAR 87 603. 96 500. 00 30, 00 45. 00 1. 50 70. 00 1. 50 8 00 0. 30
BAU 64 685. 34 227. 19 25. 91 21. 86 1. 48 32. 64 7. 62 3. 82 0. 23
DPS 101 424. 38 328 23 34. 83 30. 42 2.78 46. 48 10. 35 5. 37 0. 33
RMS 116 302 02 500. 00 50. 00 45. 00 5. 00 70. 00 15. 00 8 00 0. 50
UAR 116 302 02 500. 00 30, 00 45. 00 1. 50 70. 00 1. 50 8 00 0. 30
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Tab. 4 Unit pollutant treatment cost under different scenarios
’ /C em Y
COD NH,-N TN TP
BAU 0. 431 3. 9591 2. 800 1. 186
DPS 0. 377 3. 505 2. 728 1 020
’ RMS 0. 339 3. 341 2. 665 0. 908
’ ’ UAR 0. 353 3. 400 2. 690 0. 958
. BAU 0. 417 3. 590 2. 794 1 134
DPS 0. 360 3. 483 2. 720 0. 958
° RMS 0. 324 3.339 2. 657 0. 854
’ UAR 0. 339 3,399 2. 674 0. 895
. 4 5 s s
s 4
BAU . DPS UAR ,
, RMS . ., RMS
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Tab.5 Cost-benefit ratio of sewage treatment plant
under different scenarios
BAU 2 765 82 2 682 85 0. 97
DPS 5 576. 67 4 907. 47 0. 88
RMS 10 343. 84 7 861. 32 0. 76
UAR 10 444. 70 8 355. 76 0. 80
BAU 3398 92 3 194. 98 0. 94
DPS 7 406. 95 6 295 91 0. 85
RMS 14 211. 38 10 232 19 0. 72
UAR 14 968 41 11 375. 99 0. 76

Fig. 4

4

Unit pollutant treatment cost on base year

5
Fig. 5 Unit pollutant treatment cost on target year
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Fig. 6 Cost-benefit ratio of sewage treatment plant
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