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Environmental Quality of Treated Wastewater and Its Reuse for Irrigation

HU Xue-feng, ZHU Qin, CHEN Bin, DENG Hui-hong

(Department of Environmental Science and Engineering, Shanghai University, Shanghai 200072, China)

Abstract: In order to reuse of treated water from wastewater treatment plants, we monitored the quality of outlet waters from 4
wastewaler treatment plants in Shanghai. The treated domestic wastewater and industrial wastewater were discussed separately as they
differed in the characteristics. The results showed: (1) High contents of N, P and microorganisms were found in the treated domestic
wastewater. Therefore, proper patterns of irrigation, such as trickle irrigation, should be selected when it was reused for agriculture
to avoid pathogen and nutrient pollution to crops and environment. Because of low heavy metal contents in the treated domestic
wastewater, neither soil nor crops have potential of pollutants from heavy metals in a short period. However, risk of heavy metal
pollution could not be prevented as heavy metals are easily accumulated in soil. (2) Organic pollutant contents in the treated chemical
wastewater was high; C1~ was as high as two times the recommended limit value in{Water Quality Standards for Agricultural Irri-
gation); and Zn and Cd et al were also higher than expected. To prevent from disastrous consequence to the agricultural ecological
environments, such secondary wastewater should not be used for irrigation unless it is treated by more advanced processes.
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Table 1~ Physical features of inlet and outlet waters from the wastewater treatment plants, Shanghai
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Table 2 Main pollutant contents in inlet and outlet waters from the wastewater treatment plants, Shanghai
15K TN NH{ NO; NOs; TP sp CODc cl- NI FF
/A - L7
A HEK 49. 62 33.78 0.40 0.45 4.10 3.40 259.90 70.55 > 238 000
HiK 20.70 13. 69 0. 48 1.16 2.15 1.74 62. 34 70. 55 > 238 000
B K 90. 00 52.30 3.41 0.22 3.31 3.27 1441.31 93.12 > 238 000
K 24.55 0.07 24. 46 0.04 2.64 2.60 37.54 92.72 > 238 000
c bii i 28. 86 20. 56 3.10 0.77 1.74 1.61 371. 19 423.28 ARA
HK 35.32 27.97 3.45 1.94 1.76 1.56 186. 52 497. 85 AA
D kK 13.94 10. 41 2.54 0.31 0. 84 0.77 134.16 393.04 ER 53l
K 8.05 3.93 2.10 0.11 0. 60 0.57 53.51 147. 54 A A
F3 LW KAE#H HKECBFETRIER
Table 3 Heavy metal contents in the inlet and outlet waters from the wastewater treatment plants, Shanghai
ok Cu Zn Pb Cd Ni Cr As Hg
/mg + L~! /mg + L~ /mg + L7' /g L7 /mg + L~ /mg + L7' /g L7 /g L7
SN 0. 015 0. 067 0.010 0. 000 0. 000 0. 005 0. 905 0. 140
A K 0. 069 0.303 0.010 0. 150 0. 000 0. 020 0. 655 1.533
7K 0. 041 0.247 0.010 0. 000 0. 000 0.010 0.790 1.487
B K 0. 561 2.429 0. 070 2. 800 0.012 0. 040 0. 900 3.335
HK 0. 043 0. 140 0.010 0.700 0. 000 0. 005 0. 345 0. 448
C HEK 0. 142 3.113 0. 055 2.300 0.017 0. 020 0. 655 0.833
K 0. 195 1. 606 0. 045 2. 600 0. 043 0. 020 0.395 0.371
D HEK 0.016 0.238 0.015 3.250 0.001 0. 005 0. 755 1.910
7K 0. 003 0. 061 0.010 5.400 0. 007 0.010 0.235 1.834
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Table 4 Heavy metal contents in the vegetables of irrigated and control fields
g MK Cu Zn Pb Cd Ni Cr As Hg
/mg kg™ /mg-ke' /mg-keg! /mg-kg' /mg-keg' /mg-ke' /pegcke! /pg- kg
B HUKHERE AT a 11.16 19. 62 0. 68 0. 12 0.48 0. 83 41.52 2.31
b 13. 00 18.37 1.07 0.12 0.50 0.76 28.77 10. 66
c 10. 02 19. 06 0.97 0.14 0. 64 1.57 26. 16 1.53
X 1 a 11.22 19. 84 1.31 0.08 0.82 2.26 15.47 1.51
b 11.37 22.30 0. 88 0.13 0.54 0.78 11.71 1.99
c 12.13 22.33 1.27 0.22 0.70 1.37 16. 10 1.47
B HKHERE  BUR a 10.97 45.29 1.84 0.17 1.02 1.75 11.26 16. 18
b 10. 86 39.71 2.15 0.36 0.78 2.09 10. 01 1.70
c 10. 24 31. 66 2.22 0.18 0.77 0.87 13.52 4.20
papilst a 11.03 46. 34 2.19 0.28 0.79 0. 80 10. 12 2.79
b 9.58 36. 89 2.63 0.34 1.39 1. 89 12.08 5.35
c 10. 86 22.93 1.74 0.18 0. 62 0. 88 12.32 4.95
RS EFBERSKHAEREGETRLZ(0—20cm)ELERT
Table 5 Heavy metal contents in top soils of irrigated and control fields
s MK Cu Zn Pb Cd Ni Cr As Hg
/mg kg™ /mg-ke' /mg-ke! /mg-kg' /mg-keg' /mg-ke' /pegcke! /pg- kg

B HUKHERE AT a 21.17 60. 41 29.96 0. 86 11.98 12.98 1 467.9 20. 4
b 19. 34 57.47 24.77 0.78 12. 38 8.92 1439.9 88.8
c 20. 21 64.21 23.01 0.63 11.70 7. 00 1228.1 66. 6
papild a 20. 71 67.47 31.70 0.70 14.56 10. 90 1594.0 57.0
b 22.56 69. 69 29.95 0.54 14. 68 8.99 1375.8 51.0
c 21.52 64. 86 29.03 0. 62 12. 11 8.01 1293.3 89.9
B HUKHERE  BUR a 18.97 63.31 32.95 0.56 13.68 8. 99 1226.7 97.2
b 19. 94 58. 04 26.79 0.85 11. 61 10. 91 1451.4 32.6
c 20. 06 59.19 26. 08 0.55 13.34 7.02 1212.9 75. 4
papild a 20. 71 67.47 31.70 0.70 14.56 10. 90 1161.6 43.1
b 18. 25 61.41 27.78 0. 68 14.78 8.93 1249.0 81.3
c 20. 16 79.56 35.94 1.02 14.77 8.87 1151.4 66.5
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