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A STUDY ON CHARACTERISTICS POLLUTANTS LOAD RUNOFF FROM URBAN DRAINAGE SYSTEMS

wH 2, ¥H B, & F¥
Akira SAKAI™®, Masaro HIRAI*, Sheng Ping ZHANG®

ABSTRACT: It has been recognized that nonpoint source is an impotant element to improve water
quality conditins. To discuss the comprehensive management policy of water pollution control
including nonpoint source, it is needed to quantify nonpoint source and understand its runoff
mechanisms.

In this study, we shall construct a model including restoring and runoff processes of point
and nonpoint sources, and apply it to analyze differences of pollutants load behaviers between

combined and separated sewer systems for wet weather and dry weather.

KEYWORDS:nonpoint sources, urban drainage system, water pollution control,

pollutants runoff model
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Tablel Kinds of pollutants and these behavier during dry weather

Fig. 1 Material cycle concerning pollutants load in urban area

type of sewer system

pollutants sources
storm sewer/ .
combined sewer system

urban drainage waterway

- nonpoint source

dust and aerosol in air
rain air pollution - sediment on road surface and roof
traffic - descreasing by sweeping
sediment scatterated garbage
left garbage
+ point source—sediment in sewerage systems - defectiveness of urban - sedimenting goes on rapidly,
draimage system such as: and at last gets stationary.

--miss connection,
un—connection
—-point source inflow to
storm sewer
- during dry weather a part of
pollutants are sedimented.
- sweeping makes pipe
sediments descrease.
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Table2 Inputs and model parameters
Parameters Value
Drainage drainage basin area(ha) 100
basin impermeable area ratio 0.7
condi tions population density(persons par ha) 180
specific wastewater amount(l/day/person) 350
specific COD pollutant amount(1/day/person) 30
inflow ratio of point source to storm sewer(%) 0,025
DWF (storm sewer)(m/s) 0,010
(combined sewer) (m/s) 0,083
DWL(storm sewer)(m/s) 0,16
(combined sewer) (m/s) 6. 25
(supply rate of nonpoint source(kg/ha/day) 0.2
decrease rate of nonpoint source(l/day) 0.1
Parameters rainfall COD concentration(COD mg/l) 3.0
of nonpoint initisl rainfall loss(mm) 2.0
source runoff | critical rainfall intensity of nonpoint source runoff (mm/hr) 0.5
model non-point source runoff coefficient(l/mm) 0.2
Parameters pollutant discharge coefficient(1/mm) (storm sewer) 0.25
of sediment (combined sewer) 0.23
runof f model dimension of sediment 1.0
dimension of specific discharge 1.3
Concentration | COD concentration of secondary C)50mg/1 Cx0. 2
of treatment treatment ettuluent(mg/1) 10{C{=50mg/1 10
elluluent (C:inflow concentration) C{10mg/1 C
COD concentration of primary Cyo0mg/1 Cx0,7
treatment elluluent(mg/1) 35(C{=50mg/1 35
(C:inflow concentration) C{35mg/1 C
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Table3 Composition of annual COD pollutants runoff
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(CODt/year)

wet weather | dry weather | annual tatol
storm sewer rain source 3.26  14,5% 3.28 1,6%
nonpoint source 3.22  14,3% 3.22 1.6%
DWL 0.33 1.5% 1.73 2,06 1. 0%
sedinent in seweq 2.87 12.8%| | 287 1.4}
TTheral Y 9.68 43.0% 1 1.73] i 41 T 58%
sanitary sewer 12.81  57.0% 179.36 | 192,17 94.4%
separated sewer system total | 22,49 100.0%] 181,091 20358 _ 100.0%

11, 0% 89, 0%
combined sewer system | rain source 3.26 9.7% - 3,26 1.68%
nonpoint source 3.22 9.6% - 3.22 1.6%
DWL ) 13.14  39.2% 170,09 | 183.23 90, 0%
sediment in sewer 13,87 41.4% -|.13.87 6.8}
GRAT ]SS IO, B4 T 69 ) 90556100, 0%
""" 16. 5% 83,5% | 100. 0%
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Tabled4 Comparison of annual discharged COD load between separated and combined sewer system

(CODt/year)
wel weather dry weather annual tatol
total nonpoint sourcd
@® @ 0] @ ® @ @ @
storm sewer 9.68  0.68| 6.48__ 6.48] 1.73  1.73| 11.41__ 22.9%]
sanitary sewer/secondary treatment 12,81 2. 56 ~ -|179.36 35.87| 38.43 77.1%
total of separated sewer system 22,49 12,24 6. 48 6.48( 181.09 37.60} 49.84
removal 45.6% 0.0% 79.2% 1 75.5%
combined sewer secondary treatmeny 8.70 2.73 1.21 0.47 | 170.09 34.02
system primary treatment 3.47 3.40 0,80 0.79
(storage capacity: [storage 16.53 3. 41 2.73 0.57
50m3/ha) joverflow 4,78 4,78 1.74 1.74
total 33.48 14.32 6.48 3.57 (170,09 34.02| 48.34
removal 57.2% 44, 9% 80.0% | 76.3%

@ : generated (@ : discharged @ : constitutive rate(%)
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<BEXE>
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2)E. Nakamura, "Factors Affecting the Removal Rate of Street Surface Contaminants by Overland
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