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Analysis of Non—-point Pollution Source Reduction by Permeable Pavement
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Abstract

As the Urban area grows and more land is developed both within the city and in surrounding areas,
hydrologic functions of the natural water cycle are altered. Urbanization creates impervious areas that
negatively impact stormwater runoff characteristics. these changes to the natural hydrologic cycle result
in the increased flooding, decreased groundwater recharge, increased urban heat island effects. Finally, the
land use and other activities result in accumulation and washoff of pollutants from surface, resulting in
water quality degradation. Therefore, in this study, evaluating and quantitative analysis of the percolation
effect through infiltration experiment of permeable pavement, which is one of the ways that can reduce
the problem of the dry stream. Also the SWMM model is used to study the effect of the hydrologic cycle
for permeable pavement block contribution.
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Fig. 1.
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Fig. 2. Conceptual Diagram of Experimental
Apparatus (Koo et al., 2013)

5 e
et al,, 2013).
2 AT BLE S B9 A1) ste] B

AA 7194kl Hduhe AAEHI Koo

Table 1. Experimental Conditions (Koo et al., 2013)

= —

Installation Process of the Experimental Apparatus

(Koo et al., 2013)

B g o] EAE AAF T HES
3 AE%(05 %05 x 05m, 7FExA| Zxizo])
o, JrAe] ol Aakre] ol
Ao| 7Fstwes AX|8t

Table 13} 2o 23] o
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hr 7+ 7HA A%, A9l
05m, 1.0m 37F4] Z§-oln, Z9-4%w 213} 2859
205wk Agste] F 6714
stk 714 &) Al7HA ws)

o % FT F 643 B AR, P, HEY W

ol
o
ol
k1
'S
XN
ol
NN

Case No. Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Rainfall Intensity (mm/hr) 50 100 50 100 50 100
Rainfall Duration (hr) 3 3 3 3 3 3
Total Rainfall (mm) 150 300 150 300 150 300
Groundwater Level (m) 0 0 05 0.5 1.0 1.0
EATE F1 20149 1H 51
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Table 2. Experimental Results about the Permeability Coefficient (Koo et al., 2013)

Case No. Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Travel Distance (m)

(Permeable pavement + Foundation) 18 1.8 1.3 13 08 08
Groundwater Initial Outflow Time (min) 140 70 60 60 40 30
Hydraulic Conductivity (cm/sec) 0.021 0.043 0.036 0.036 0.033 0.044
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Fig. 4. Comparison of Runoff Water Quality (Parking lot, Sidewalk, Permeable pavement)
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Power Function:
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Cs=time exponent®]t}.

Exponential Function:

W=Cq?* « B 2)

o714, W=washoff load (mass per hour), C;=washoff
coefficient, Co=washoff exponent, g=runoff rate per unit
area (inches/hour or mm/hour), B=pollutant buildup (total

mass) ]t}
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(a) Satellite Picture

Changwon, Nam Stream
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(C) Land Use Map (Koo et al., 2013)
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(b) Stream Map
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(d) Contour Line Map (Koo et al., 2013)

Fig. 5. The Study Area (Changwon Stream and Nam Stream Watershed)
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Fig. 10. Relationships Between Observed and
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Fig. 12. Results of Water Quality Calibration in Changwon Stream
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Fig. 14. Changes in Accumulated Surface Runoff by Permeable Pavement
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Table 3. Changes in Pollutant Load by Permeable Pavement

Pollution Load (kg)
Permeable Pavement
Flowrate BOD COD T=P T-N TSS
0% 4,657.05 4,042.98 492811 182.11 1,605.74 184,521.82
59 4,364.16 3,840.87 4,682.74 170.31 1,517.94 175,149.35
? (6.29%) (5.00%) (4.98%) (6.48%) (5.47%) (5.08%)
10% 4,085.65 3,646.76 4,446.99 159.15 1,434.06 166,322.36
¢ (12.27%) (9.80%) (9.76%) (12.61%) (10.69%) (9.86%)
15% 3,815.21 3,453.67 4,212.57 148.19 1,350.73 157,539.94
¢ (18.08%) (14.58%) (14.52%) (18.63%) (15.88%) (14.62%)
20% 3,553.60 3,262.70 3,980.66 137.55 1,268.88 148,957.46
? (23.69%) (19.30%) (19.23%) (24.47%) (20.98%) (19.27%)
9504 3,306.34 3,080.50 3,759.49 127.47 1,190.90 140,971.27
? (29.00%) (23.71%) (23.71%) (30.00%) (25.83%) (23.60%)
0% 3,067.18 2,872.42 3,512.54 91.15 1,087.02 132,949.96
? (34.14%) (28.95%) (28.72%) (49.95%) (32.30%) (27.95%)
"} AlZbe] A 5] 28-S wAEES 459 5. =2
17} polglom, A% B AFEN Ao 55
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