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A PROPOSAL OF URBAN DRAINAGE SYSTEM AND STUDY ON ITS APPLICATION
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ABSTRACT : For water quality management, it is important to control not only point pollutants load, but also
nonpoint pollutants load during wet weather.

In this study, we have first discussed the principles and measures to control nonpoint pollutants load during
wet weather. Based on the results, a new drainage system, which takes advantage of both combined and
separated drainage systems, has been proposed.

Some simulations on pollutants load behaviors has been performed and the results have shown that the
proposed drainage system is possible to collect and treat nonpoint sources more efficiently in comparison with
the traditional drainage systems, and very suitable to high— density urban area nonpoint pollutant control.
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[proposed storm sewer]

BEEE THRWTEVEN DS, ISIT. W oot T body
KL BRBUTL D Wk UcmmamE
X3 BB R AR T 3 2 AN H 5, Fig. 1 Concept of the proposed drainage system
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Table 1 Drainage basin conditions

Table 2 Concentration of rain water [mg/1]

items conditions
drainage basin arealha] 100 Rimm] CoD T-N 1-pP comments |}
impermeable area ratio 0. 65 20.0 3.4 0.75 0.016] Tokyo
road area ratio 0.25 7.0 2.7 2.00 0.027]
population density{ person/ha] 160 12.0 3.0 0.90 0. 017
specific wastewater amount[1/person/day] 400 5.0 5.0 1. 90 0.031f ~
specific pollutant amount[kg/ha/day] 11.6 4.0 0.44 <0.010| Kitakyushu ¥
COoD 4.48 5.5 0.6 0.38 0.022{ Kobe %
T-N 1.92 24.0 3.3 1.50 0.320| Yamagata *
T-P 0.224 11.0 3.3 1.20 0.130} ~
inflow ratio of point source 2.5 9.0 1.8 1.42 0. 048] Chiba x
to storm sewer(%) (0. Ox x reference 3)

% case for draining management
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Table 3 Parameters of nonpoint source supply and decrease
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E LTz, Table 3ic/ v BA v b

Y — AR DR R TR T .
ik, CODIIDNTIE, / vt
A 2 b= ZDORBIT L AU AN EOR KK HREA
ORI 2 REZ T T 5720, HERVKE.
J URA Y b= A EHEA 3 — ZABRE LT,

F/:. Fig 2, 306, JvRAL U b —RADH
HEBNC B O TSR RE Ul 3/KEER T
REUERNTHEHMEIhBEZ S, 2 R
MY —ZDOREETFNVERRI—D LD & U, ARG
HI3A—DHSDOS L TRET S L& Ui, (BRA
FIREICED B ETIN/NF A —F % Table 41757,
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BKEEREOMBKE . DOEOHRT T RLEL
BICH I 2 PN RERAKE., @ELEETE
BAEKE A 5% & LT Table 5

itenms case-a case-b case-cC
oD 1. 000 0. 500 0. 200
T-N - 0. 050 -
1-P - 0. 005 =
CoD 3.00 2.00 1.50
T-N - 0. 60 -
T-P = 0.02 =
coD 5:1
T-N 5:1
1-P 10:1
decrease rate of nonpoint source[l/dayl 0.1
Table 4 Model parameters
items value
initial rainfall loss[mm] 2.0
critical rainfall intensity
of nonpoint source runoff{mm/hr] 0.5
nonpoint source runoff coefficient{1/mm} 0.2
pollutant discharge coefficient[1/mmn]
storm sewer 0.25
combined sewer *
initial value of sediment estorm sewer 23
combined sewer 1/2xD¥L
dimension of sediment 1.0
dimension of specific discharge 1.3

% set to fit dry weather condition

*x limiting value for long time simulation

D¥L:dry weather load

Table 5 Relationship between inflow and outflow concentration
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C:inflow concentration
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Average COD concentration

generated COD load during
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) @ @ @ ®

Cob cop
Orain source Bnonpoint source BDWL

. . ] @ separated sewer system
Bsediment in sewer Nsanitary sewer

©@ combined sewer
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@® proposed combined sewer Fig. 5 Average inflow concentration during wet weather

® proposed storm sewer

Fig. 4 Composition of generated load during wet weather 15:
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Table 6 IZHHK. V) OEMNIREZE YRR R RT . SMBERANRIOSE 2 BAFRILICIE S HHR ATk
HEBSEBY RS LB I NTHERIIT/ NI O o, B ERIAE & bITIET 28R 5 TR
REFIZRIHAKIC L2 HROBEIKRE . WAMKILAGOLEIIRITIIEL, T, FRARICE
oY, BRAELNLVDSETIE. T—N. T - P OWEKEERARMICHT 3 HIBREHINI OI20, E0
OB AMEIL 5D M RSERAFRORSIINE L E->T 03,

Table 6 Comparison of annual T-N, T-P load between three drainage systems

(t/year)
wet weather dry weather annual total
total nonpoint source
Q@ Q 2 Q ) 2 ___ 0
storm_sewer 2.62 2.62 1.36 1,36 0.49 0.49 3.11 0. 06
sanitary sewer 4. 56 3.19 63.78 44.64 47.84 0.94

T separated system total 7.18 5.81 1.36 1.36 64. 27 45. 13 50. 95
removal rate 19. 1% 0. 0% 29.8% 28.7%
combined sewer 10.97 9.25 1. 36 1.22 60. 47 42.33 51.58

| _removal rate 15. 7% 10, 3% 30. 0% 27. 8%

N | storm seser 1.78 1.78 0. 56 0.56 0.53 0.53 2.31 0.04
combined sewer 8.99 7.17 0.80 0. 63 60.13 42.09 49.26 0.96
proposed sewer total 10.77 8.95 1. 36 1.19 60. 66 42.62 61.57
removal rate 16. 9% 12, 5% 29. 7% 27. 8%
storm sewer 0.25 0,25 0.11 0.11 0.06 0. 06 0.31 0. 06
sanitary sewer 0.53 0,32 7.44 4. 46 4.78 0.94

T separated system total 0.78 0.57 0.11 0. 11 7.50 4.52 5. 09
removal rate 27.2% 0.0% 39.7% 38. 5%
combined sewer 1.23 0.98 0.11 0.09 7.05 4.94 5.92
removal rate 20, 3% 18, 2% 30. 0% 28. 6%

P storm seser 0.18 0.18 0.04 0.04 0.06 0.06 0.24 0.04
combined sewer 1.03 0.77 0.07 0.05 7.01 4.91 5.68 0.96
proposed system total 1.21 0.95 0. 11 0.09 7.07 4.97 5.92
removal rate 21. 5% 18. 2% 29. 7% 28. 5%

(D:genarated, @:discharged, @ constitutive rate(%)
inflow rate of point source to storm sewer = 2.5% of DWL
combined sewer and proposed system has 20m3/ha storage capacity
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