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Abstract

In this study the Best Management Practices (BMP) and Low
Impact Development (LID) were employed to optimize the
management and control of urban runoff. The hydraulic and
hydrological models of urban runoff were simulated by the
Storm Water Management Model (SWMM) and combined
with None-dominated Sorting Genetic Algorithm (NSGAII).
Three objective functions were defined as: minimizing the cost
of BMP (Investment) in dollar, minimizing the runoff volume
over the catchment in m?, and minimizing the pollutant load at
external node. The urban catchment studied was part of the
northeast of Karaj city namely Azimiyeh located in Alborz
Province. In order to achieve more accuracy, the catchment
was splitted into 67 sub-catchment using ArcGIS software
based on the urban stream network. In this research five types
of LID-BMP structures with various types and areas were
defined into NSGAII. The NSGAIIl presented a proper
combination of LID-BMP structures considering land use of
the 67 sub-catchments and produced suitable solutions.
Finally, seven scenarios were defined to assess the NSGAII.
The results showed that by applying the solution obtained by
NSGAII for the study area, the quantity and quality of flood
decreased by 41% and 23%, respectively. Also, the use of LID-
BMP structures in separated form, could only fulfill one of the
objective functions but did not resulted in any optimal choice.
The use of LID-BMP structures in combination form with
appropriate area had a better performance compared to
separated mode. Moreover, higher cost did not result in more
efficiency, especially in the flood quantity. In addition, with
reducing the amount of flood, pollution was not always

reduced and depended on the type and area of the BMP.
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Table 1- Used parameters for TSS and Pb pollutants in each landuse (first model) (Huber and Dickinson,
1992)

(Js! Je) 52/ 2 ;3Pb 9 TSS (gla Sdgll (g1 o3liiuwl 390 (gl il )y =Y Jg

Low-Density

High-Density

Buildup Parameters Residential Residential Industrial Undeveloped
C1 C C1 C Ci C2 Ci1 Cz

TSS 20.00 0.660 50.00 2.060 130.00 6.150 40.00 1.330

Lead (Pb) 10.00 0.014 21 0.038 50.00 0.140 8.00 0.013
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Table 2- Used parameters for TSS and Pb pollutants in each landuse (second model)
(Huber and Dickinson, 1992)

(095 Jo) (559,18 32 ;3Pb 9 TSS (g 53901 (515 o3liiw] 5,90 (1 ol yb —Y Jou>

Low-Density

High-Density

Washoff Parameters Residential Residential Industrial Undeveloped
Ct C Ct C C: C C: C

TSS 0.40 200 070 220 03 25 0.1 1.70

Lead (Pb) 0.02 1.80 030 1.80 040 2.00 0.09 15
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Table 3- The cost of investment and operation of BMPs in Dollar (Strecker et al., 2010)
M4 g g0l (51350000 9 SIS Alopw Ay Y Jgaa

BMP Type Investment Cost

Operation Cost

Bio-retention BCpio-retentio = 0.093x (2 —3)xA

BEBio—retention = (5 - 7)0/0 x BCBio—retention

Rain-garden BCrain—garden =1.44x ;%%

BERain—garden =(5-10)% x BCRain—garden

0.63

Infiltration-trench BCnfittration_trench = 1.83% V4

BEInﬁltration—trench = ( 5— 20)% x Bclnﬁltration—tnench

Permeable-pavement BCPermeable—pavemenl =0.093x (3 - 4)>< A i

BEPemneable—pavemem = (5—-20)% < BCpermean le—pavement

Vegetation-swale

BCuyegetation-swale = 0-093x (0.25—0.5)x< A,

BEVegetation—swaIe = ( 5— 7)% x BCVegetatiomswale
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Table 4- The results of the comparison factors among seven scenarios

. Cost of BMPs  Flood volume  TSSload Pb load Area of
Rows Scenarios (million $) (m?) (kg) (mg)  BMPs (%)
1 Non-BMP 0 14158 76.67 367 0
2 Bio-retention 5.7684 12700 57 223 20
3 Rain-garden 5.7440 12104 60 223 20
4 Infiltration-trench 5.3018 13853 60.4 223 20
5 Permeable-pavement 6.4282 10922 58.87 218 20
6 Vegetative-swale 5.0000 14104 63.7 222 20
7 NSGAII 4.7140 12930 59.12 219 16
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