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Transport and Sources of Runoff Pollution from Urban Area with Combined Sewer

System
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Abstract: Sampling and monioring of runoff and sewage water in Wuhan urban area with combined sewer system were caried out during the
period from 2003 to 2006, to study the transport and sources of runoff pollution at the caichment scale coupled with envionmental geochemisry
method. The results showed a change in quality between the runoff entering the sewer network and the combined som water flow at the sewer s
outlet. A signfficant increase was observed inthe concentrations of total suspended solids (TSS) , volatile suspended solids (VSS) , COD, TN,
and TP, and in the proportion of COD linked to patticles. During the runoff production and transpoit, the concerirations of TSS and COD
increased from 18. 7 mg L and 37. 0 mg L in roof runoff, to 225. 3 mg L and 176. 5 mg L in street mnoff, andto 449. 7 mg L. and 359. 9 mg L
in combined stomn water flow, respectively. The propoition of COD linked to particles was increased by 18%. In addition, the total
phosphorus (P) and iron (Fe) contents inurban ground dust, storm drain sediment, sewage sewer sediment and combined sewer sediment were
measured to identify the potential sources of suspended solids in the combined flow. The urban gound dust and storm drain sediment were rich
in Fe, whereas the sewage sewer sediment was rich in P. The B Fe ratios in these groups were significantly distinct and able to differentiate
them. A calculation of the two stom events based on the P Fe rations showed that 56% 26% of suspended solids in combined flow came
from urban ground and som drain. The rest were originated from the sewage sewer sediments which deposited in combined sewer on the dry
weather days and were erded on the wet weather days. The combined sewer netwoik not only acts as a transport system, but also constitutes a
physicochemical reactor that degrades the quality of urban water. Reducing the in-sewer pollution stocks would effectively control wban runoff
pollution.
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Table 1  Gram sizs of suspended solids in street runoff and combined stom water flow
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Table 2 Comparison of roof and street runoff pollution characteristics
s between Hanyang District and other cities
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Table 3 Comparison of urban munoff pollution characteristics at catchment scale between Hanyang Digrict and other cities
[mgeL” !
/hm? / *hm™? COD TN TP
130 132 12 449 7 3%.9 2. 6 311
144 370 8 684 0 614. 0 2. 8 3.0
42 2% 31 221 331 — —
136 120 5 536 1 467. 7 16. 5 13.5
13 65 — 5 309 4 198. 2 8. 73 1. 69
2
2 2 2
2 2
o
3.2 )



2 375
Bt
( 2008
: 002) ( )2008 ¢
»
)
[ 1] US EPA. Results of the mational uthan runoff program. Final Report
Fe , (Vol 1I)[R]. Washington DC: US EPA Water Planning Diision,
Fe s 1983.
, ( (21 .
6) ’ P Fe . [J]. , 2001, 18(4): 59.
(7 P Fe ’ 1. . 2006, 26(7):
, ( 10571061,
P/Fe [4] , , , .2
P/ Fe [J]. ,2007, 28(10): 22872293
[5] , , .-
[J]. , 2006,
26(7): 1068 107.
[6] ) )
— [J]. , 2006, 26(7):
, 1062- 1067.
[ 7] ,
[J]. , 2000, 27(8): 1565-1560.
[ 8] ) ) )
[J]. , 2006, 27(9): 1753 1759.
) [ 9] Suarez], Puertas J. Determination of COD, BOD, and suspended
s solids loads during combined sewer overflow (CSO) events in some
combined catdiments in Spain[J]. Ecobgical Engineering, 2005, 24
(3): 20£219.
4 [10] Kim GH, Yuw JH, Kim J K. Diffuse pollution loading from whban
gomwater munoff in Daejeon City, Korea [ J]. Joumal of
(1) Environmental Management, 2007, 8(1): 9-16.
. COD [11] KafiM, Gasperi J, Moilleron R, @ al. Spatial vanability of the
, charaderistics of combined wet weather pollutant bads i Paris[ J].
(2) Water Researdh, 2008, 42(3): 539 549.
[12] Chebbo G, Gromaire M C, Ahyemre M, @ al. Prooduction and
P Fe transport of urban we weather pollution in combined sewer systems:
Fe the “ Marais” experimental utban catchment in Paris[J]. Urban
P s P/ Fe Water, 2001, 3 315
[13] Gromaire M C, Gamaud S, SaadM, et al. Contribution of different
( 3) o) 56% sources to the pollution of wet w eather flows in combined sewers| J] .
i26‘7 Water Research, 2001, 35(2): 52} 533.
’ oM : ML)
44% 26% , . 2002.
[15] ; ;

1. , 2007, 28(7): 1430-1434.



