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Abstract

LIDMOD2 was developed for evaluation of low impact development (LID) and best management practice (BMP) by
modification of Site Evaluation Tool (SET). The modification includes employment of SCS-CN method for annual runoff
simulation, unit load method for annual pollutant loads simulation, and the method proposed by Korean TMDL for calculating
pollutant reduction by BMPs. The CN values were updated with regionalized parameters within Nack-Dong River basin
because these are important parameters for simulating hydrology. LIDMOD?2 was tested by applying to Andong Bus terminal.
As a simulation results, pollutant loads and surface runoff will be significantly increased by post-development without LI1D
compared with those from pre-development. LID technique was simulated to efficiently reduce surface runoff and pollutant
load and increase infiltration. LIDMOD?2 is screening level tool and easy to use because LIDMOD?2 is based on spread sheet
and most of parameters are regionalized. LIDMOD2 was illustrate that it could evaluate LID well by summarizing and
graphing annual hydrology, annual pollutant loading, and hydrograph for event storm. The calculation methods related with
pollutant loads are employed from the guideline of Korean TMDL and it can be useful tool for Korean TMDL to evaluate the

effect of LID/BMP on developing area.
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2.1. Site Evaluation Tool(SET)
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Fig. 1. Two main components and its sheets of the SET
(Tetra Tech. INC., 2005b).
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Table 1. Unit loads of nonpoint source pollution used to LIDMOD2

Upland Paddy Forest Urban Others
BOD (kg/km’/day) 1.59 2.30 0.93 85.90 0.960
T-N (kg/km?/day) 9.44 6.56 2.20 13.69 0.759
T-P (kg/km?/day) 0.24 0.61 0.14 2.10 0.027
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Table 2. Removal rates of BMPs. Values in parenthesis refer to average removal rates (Unit: %)
BOD TN TP
Wet pond 43 31 52
Detention basin 25 24 20
Wetland 18 24 48
Porous pavement 60~90 (75) 83 65
Infiltration basin 50~80 (65) 55~60 (58) 60~70 (65)
Infiltration trench 50~90 (70) 42 50~90 (70)
Vegetated filter strips 0~50 (25) 0~27 (14) 0~40 (20)
Grassed swale 25 38 29
Filtering type 54 32 59
Swirling type 5~10 (8) 5~10 (8) 5~10 (8)
Screening type 20 10 20
Ultra rapid caogulation 80 20 85
Lyp=LoF, (12)  A7A, Lpe AAERRsEel ] Ly, & AAE BEE
sH, Qn & AEEAARYLRE, Cod BARUTESEE
Ly=R,L, (13) ot}
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A 32 T Fakge) ul(ag) sl o, <) L}am 530 %OW DF=o] FLHDE,
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(mm) Ee AA7E ZE2EMmmhn)Z2 58 ZaEuE
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Rp=axIn(Rain;) +b (14)
Ry=explaln(Ry)*+bIn(R,)] (15)
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Table 3. Coefficients for calculating the ratio of treated
rainfall with design criteria

a b
Rainfall criteria (mm) 0.2716 -0.2425
Rainfall intensity criteria (mm/hr) 0.2445 0.3174

Table 4. Coefficients for calculating the ratio of targeted

L|DM0D2°1W-L— BOD,
TE BOD &E& FUte
sheetol &= BOD, TN, TP

TN, TP, TSS & Zﬂ e
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Table 5. CN values used to LIDMOD2

load for reduction by the ratio of treated rainfall Hydrologic soil group
BOD TN TP Land use A B C D
a 0.0184 0.0030 -0.0018 Residential area 89 93 94 95
b 0.6922 0.7509 0.7931 Other urban area 93 95 96 97
Paddy field 69 79 86 89
AZNEHE MALAAAANLY APFS AE £ Upland 9 | 8 | 9 |
P BEF EE 49D AGERA el WPew Other copo area | O L B % ¥
2 (16)~ A7) 2o} Dec!duous forest 37 59 68 73
Coniferous forest 45 71 82 89
Mixed forest 41 65 76 82
Lpyp=Lin = Loy £ Lpyp=Li B (16) Pasture/Lawn 52 73 83 89
Open space 48 65 74 78
L.,=@,C, 17 Source: Jeon et al. (2009c)
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Click to proceed to Land Use | | Comt Component Table 7. Hydrologic soil group at study area
General Site Information Design Storm Selection Curve number for hydrologic soil group
Company O < :‘:;;::::J 2uTerH 'N?“::‘Iw A B c D
b TN ARA B ot i Percentage 2% 20% 78%
Sconio: LIDEMP i 34 542
Runoff Volume jsterm evant)
Sita Infarmation 1 Inch storm )
e acies) G150 —_tyear 2 Table 8. LID design for study area (Unit: m?)
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Sl """"‘c':::: f““"" R “’:L Pollutent Target Selection LID LID
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Goup D |T:rux ’ Wban Rasidential Wood 0 2,719 2,719
- Green roof 0 0 2,643
[+ 954 155 Remwval Requisement | BU|Id|ng -
Impervious area 0 2,643 0
Flg 2. LIDMOD2 |n|t|a| Sheet. Pervious area 0] 0] 17'631
Parking lot -
o)@A 24F LIDMOD2Y %7] SWe Fig. 29 2o Impervious area 0 17,856 0
e/l e = s e i _ Pervious area 0 0 478
Sidewalk Impervious area 0 478 0
o LY ALK A .
23. ATHERIS . Pervious area 1,460 0 234
ATNFALL APEE 5N 24 FEAAH S DIVeway [ pervious area 0 3237 | 3003
Hudg tdoR stAthFig. 3). EXT SRS vl Bioretention 0 0 225
Ee FAE F(2009)°] AHERE ARE ol &stAEH
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2 AFA9 LIDY 712H dAe FrFes SUs A9 A4 152 em (6 in)E Yol AAAFA LW
= ALE a4k wEA, A= =2, FAFS FFF # 225 m*S 2359t LID AAZT= Table 83 2tk
Table 6. Land use of pre- and post-development (Unit: m?)
Paddy Driveways Parking lot Building Sidewalks Wood
Pre-development 25,6235 14596 -
P (95%) (5%)
Post-development 3,236.5 17,856.4 2,793.1 478.3 2718.8
p (12%) (66%) (10%) (2%) (10%)
TIIIIIIL
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Fig. 3. Land cover for pre- and post-development (Jeon et al., 2009a).
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Table 9. Probability precipitation at the Andong rain gage station (Unit: mm)
Return period
2-year 5-year 10-year 20-year 30-year 50-year 100-year 200-year
Rainfall 95.6 119.0 134.5 149.4 158.0 168.7 183.1 197.5
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Table 10. Annual hydrology simulated by LIDMOD2

Table 11. Runoff volume and peak flow for 2-yr 24-hour
storm simulated by LIDMOD2

Existing Design Design

landuse | without BMPs | with BMPs
Runoff volume (m®) 1.895 2.356 0.165
Peak flows (m¥/sec) 1.06 1.44 0.81

Table 12. Annual pollutant load simulated by LIDMOD2

Existing Design Design
landuse without BMPs with BMPs
T-N 69 124 94
T-P 7 19 15
BOD 67 765 579
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Existing landuse

Design without BMPs

Design with BMPs

Annual surface runoff (mm/yr) 573.67

1,068.61

876.62

Annual infiltration (mm/yr) 219.91

10.28

61.13
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