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Table 2 Hydrological parameters of the three Rainfall runoff events

P [CaT i N ES TN Hﬁiﬁﬂﬂlﬁ Femite  FET TR
/min /min /(mm-h™) /mm i/h
2009-06-16 230 225 18.8 77.4 24
2009-06-18 430 85 7.7 38.3 12
2009-07-06 105 95 2.7 4.6 412
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Table 3 The demographic characteristics of physical and chemical

indicators in the road of different functional areas

HIfgIX pH EE%F% {0 )3/ HhE SS/(mg-L™)
/(us-cm’™) (NTU )

W JEHl 5.99~7.52 112~1687 16~180 13~250 52.50~1946.50
W EEIE 6.80 430.19 5625  89.10 747.29
X sSD 0.48 49320  53.60  84.84 639.10
o i 6.80~7.54 75619  12~65  20~79 86~258
®, Or¥E 117 27026  27.14  36.88 197.96
X sD 0.28 203.55 1937 2075 158.92
FEoOJEE 6.92~7.88 90~703  15~53  31~154 134.25~445.50
£ FiE 7.63 340.9 30.2 64.72 246.9
X sD 0.29 2335 2047 4051 129.5
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Table 4 The demographic characteristics of metal ions in the road of different functional areas mgL!
5 Rl X X JEAE X i’@%ﬂ(lﬁ%
T P SD Tl P SD FiiEs] P SD brifiE VR
22 0.02~1.46 0.32 0.52 0.007~0.469 0.113 0.177 0.007~0.101 0.028 0.041 2.0
5 17.71~167.99 73.82 46.40 12.08~52.24 35.59 18.55 20.99~59.12 35.65 16.48
B 1.06~36.85 10.15 12.10 0.351~14.806 5.14 5.79 1.29~16.14 7.59 7.21
il 0.002~0.07 6 0.017 0.026 0.008~0.041 0.02 0.012 0~0.022 0.014 0.009 1.0
] 0.006~0.026 0.011 0.007 0~0.01 0.004 0.004 0~0.012 0.006 0.006 0.01
% 0~0.22 0.11 0.07 0.005~0.189 0.122 0.07 0.019~0.22 0.128 0.088 0.1
7S 0.10~4.26 1.86 1.62 0~0.54 0.09 0.20 0~3.65 1.47 1.55 0.3*
[ 0.024~0.47 0.195 0.161 0~0.095 0.05 0.03 0~0.03 0.02 0.01 0.1*
i 0.01~0.137 0.116 0.069 0~0.198 0.105 0.093 0.008~0.179 0.128 0.069 0.1
fi 0.002~0.01 0.005 0.003 0.001~0.002 8 0.002 0.000 9 0.002 3~0.002 8 0.002 5 0.000 2 0.1
IR 0.000 51~0.000 8  0.00059  0.0001  0.000 48~0.008 3  0.000 66 0.0001 0.000 62~0.000 86 0.000 72 0.000 09 0.001
T PR O K FOK bR FEI F AR TR
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Table 5 The demographic characteristics of inorganic anions in the road of different functional areas mgL!
e LR LSS D R
T el P SD T el P SD T FHMHE S BRifEV %
FAeW 0~0.015 0.008 0.005 0~0.128 0.059 0.059 0.004~0.106 0.071 0.055 0.2
TR 5.86~106.98 29.06 35.28 6.99~44.59 24.71 16.79 15.49~118.60 55.27 4247 250*
EERia] 0.27~1.97 0.85 0.55 0.305~1.058 0.552 0.245 0~3.65 1.47 1.55 L5
R4y 2.92~126.92 27.88 43.86 0.11~40.85 14.95 16.23 3.36~47.31 23.55 19.11 250*
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Table 6 The demographic characteristics of nutrients and organic pollutants comprehensive index in the road of different functional areas ~ mg-L™

5if Rl X SCHIX JEAEX lﬂ%?kﬁ%
ElAig] FHE SD Ak FHE SD Ak SRR SD FriE V

COD 90~2266 524.14 682.79 38~268 103.96 92.42 14~199 109.7 70.7 40
Jixi 0.03~2.14 1.06 0.94 0.03~1.5 0.479 0.58 0.16~0.33 0.26 0.077 0.4
BAR 0.04~0.45 0.16 0.12 0.049~0.295 0.161 0.107 0.052~0.131 0.088 0.029 2.0
AR 1.82~6.01 4.02 1.62 2.4~941 5.25 2.89 1.62~5.2 3.02 1.63 2.0
BODs 61.15~2361.43 528.24 902.29 4.25~28.74 16.72 10.67 4.41~11.42 7.72 2.94 10
TOC 25.96~1202 266. 44 415.58 7~61 29.38 29 3.53~20 10.76 8.51
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Table 7 The demographic characteristics of organic pollutants in the road of different functional areas mgL!
B Rk IX X JEfEIX HFK i
i —— — —— — — "
L FEIE SD L FHE SD G P sD FRifEV ¢
R 0.017~0.189 0.095 0.065 0.013~0.092 0.054 0.030 0.022~0.121 0.054 0.039 0.1
BEs F3RIEEIER 2.235~25.64 11.12 8.50 0.526~12.757  5.109  4.45 0.562~3.67 1.89 1.26 0.3
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Characteristics of pollution and monitoring of water quality in Tianjin

ZHANG Na', ZHAO Lejun?, LI Tielong', JIN Zhaohui'

1. College of Environmental and Science and Engineering, Nankai University, Key Laboratory of Pollution Processes and Environmental Criteria,

Ministry of Education, Tianjin, 300071, China; 2. Tianjin Municipal Engineering Design and Research Institute, Tianjin 300051, China

Abstract: Many kinds of pollutants such as heavy metals, inorganic anions, nutritive salt and organic pollutants derived from traffic
activities were enriched in urban road runoff, and they could significantly degrade the quality of the receiving waters and affect the
hydro-ecosystem. Based on this, 30 water quality parameters of road runoff sampled in different functional areas which included
cultural and education zone, commercial zone and residential zone, were monitored and analyzed to find the characteristics of the
road runoff pollution in Tianjin. The results showed that pH was closed to 7, and the average concentration of physical and chemical
indicators was: commercial zone> residential zone > cultural and education zone. The concentration of Pb was 1.16, 1.05 and 1.28
times higher than the guideline in commercial zone, cultural and education zone and residential zone respectively, and the heavy
metal concentration of road runoff in Tianjin was similar to that in Nanjing and Macau. The concentration of inorganic anions was
lower than the grade V of the Surface Water Quality Criteria, however, the maximum value of TN, TP, COD and BOD;s were 2.5, 2.0,
10 and 50 times larger than the grade V of the Surface Water Quality Criteria seriously respectively. Furthermore, the concentrations
of volatile phenol in the three functional areas were also within the scope of the criteria, while the concentration of LAS in the com-
mercial zone, cultural and education zone and residential zone were 37, 17, 6.3 times higher than the grade V of the Surface Water
Quality Criteria respectively.

Key words: functional areas; road; runoff stormwater; water monitoring and analysis; characteristics of pollution
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