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Characteristics of Particle Size Distribution and Heavy Metal Concentration in

Pavement Road Runoff
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Park, Hai Mi Kim, Young Jun Ko, Seok Oh

Abstract

Objective of this study was to characterize the particle size distribution(PSD) and quantify the pollutant concentration in highway
runoff. Runoff samples during two rainfall events at four road sites in Gyunggi-Do were collected and PSD and associated pollutant
distribution was quantified. Also, rainfall amount, flow rate, and other pollutants in samples were analyzed. PSDs in each sample were
analyzed and compared with temporal trends of other pollutants. High partial event mean concentrations(PEMC) of particulates were
observed at the beginning of runoff and rapid decrease thereafter. Other pollution parameters such as turbidity, TSS, BOD, TN, and TP
also have similar temporal runoff trend with the PEMC. Especially PEMC was well correlated with total suspended solids(TSS) and
turbidity. Cu, Pb, Zn had high concentration both runoff and sediment. Heavy metals in sediment were strongly bound to fine particles
that have the large surface area-to-volume ratios.

Keywords : non-point source, particle size distribution, partial event mean concentration, storm runoff), heavy metal
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(Runoff duration), B# %74 %= (Average WA2CODmg/LE14.5~52mg/L, TSS= 57.1~
rainfall intensity), &< (Runoff coefficient)  168.5mg/Le] HHE YeRaL 9lom duk o] H]
= YERHSIT. 7t Eventd] 17144 = 2~15¢ 8l 2&ER9] $27t A4 vepta giok. TN=
O]Di, Z g 3~76mm, Bt A= TPY Afole 47 1.8~23.3% 0.02~0.19mg/L
2.19~6.91mm/hr, fFZ2AFE 0.38~1.00¢] M9l o WHAE W o 159 A7t 14%

2 247 eIt Ht} 22 32 B3 gt} AA 8oz 2o
o] 9% EMC #2 B A7 Lee et al.(2008)<}
3.22¥E s AR 22 e ol dubE o2 EMC 42
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E 1. Monitored event table

. Area ADD | Precipitation Run(.)ff A\.’g' rai.nfall Runoff
Site Event Date () (days) (mm) duration intensity fFcient
§ ays mm (hr) (mm/hr) coeflicien
Site 1 E-1 07/06/21 3,000 6 28.5 13 2.19 0.76
1te
E-2 07/07/29 3,000 2 3.0 1 3.00 0.76
Site 2 E-3 07/06/21 7,700 6 28.5 13 2.19 0.38
NS e | 070729 | 7700 2 3.0 1 3.00 1.00
Site 3 E-5 07/09/14 1,000 4 76.0 11 0.91 0.49
10e
E-6 | 07/10/19 | 1,000 15 6.5 2.5 3.25 0.66
Site 4 E-7 | 07/09/14 | 9,522 4 76.0 11 6.91 1.00
1te
E-8 07/10/19 9,622 15 0.5 2.5 2.60 0.81
E 2. EMC of Various pollutants from road and highway
site | Bvent TSS BOD CODMn DOC TN T-P
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 1 E-1 60.2 13.5 234 15.2 8.3 0.04
R 64.8 2.9 52.0 28.7 21.9 0.19
E-1 58.0 12.2 27.2 12.5 12.1 0.03
Site 2
E-2 57.1 15.6 14.5 12.2 23.3 0.20
Site 3 E-1 68.2 4.25 58.07* 5.2 3.6 0.02
1
A R 142.0 16.19 130.8° 205 73 0.05
E-1 61.7 411 49 8* 3.2 1.8 0.02
Site 4
E-2 168.5 16.84 71.3* 194 8.9 0.06
* CODer
L L oo BIRE 28] 2
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71 27 vk AAEoH(L et al., 2006). & 3o YeERIIT. 2 AF} Site 33 Site 4904
Cu, Pb, Zn7t Hlu A & 552 &Y€ 55
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I 3. Event mean concentrations of heavy metal in runoff

Site Fvent Total Cd | Total Cr | Total Cu Total Fe Total Ni | Total Pb | Total Zn
(ug/L) (ue /L) (ue /L) (ue /L) (ug/L) (ue/L) (ue /L)

E-1 3.34 7.65 11.81 171.51 0 4.02 27.92

Site 1 E-2 4.61 52.89 107.13 2676.36 183.66 853.79 708.75

B 3.98 30.27 59.47 1423.94 91.83 428.91 368.34

E-3 4.99 11.86 19.35 120.50 0 41.00 18.73

Site 2 E-4 23.76 41.53 129.08 3990.55 70.39 240.03 518.81

B 14.38 26.70 74.22 2055.53 35.20 140.52 268.77

E-5 99.01 277.20 313.11 1024.68 73.45 687.74 491.98

Site 3 E-6 57.48 152.68 186.94 1115.43 186.59 835.52 1117.13

B 78.25 214.94 250.03 2140.11 130.02 757.13 804.56

E-7 156.32 155.53 514.72 305.60 201.06 1059.24 399.67

Site 4 E-8 42.71 92.44 81.50 625.95 191.78 802.03 96.25

B 99.52 123.99 298.11 465.78 196.42 930.64 247.96

4. Concentrations of heavy metal in sediment size distribution
Size Cu Cr Cd Ni Zn Pb Al Fe
(mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) (mg/Kg)
#16 56 51 1.5 20 399 62 6465 15750
#20 102 75 4.5 26 645 68 7350 26700
#30 123 86 1.5 26 608 135 5730 17400
#40 182 51 3.0 20 450 116 3495 15750
#60 107 68 3.0 27 629 101 6555 22650
#100 116 54 1.5 21 599 84 6000 18750
#140 123 59 3.0 30 672 98 8175 22350
#170 158 78 3.0 35 830 110 11550 29850
#200 194 99 4.5 45 1115 179 15150 36300
#400 237 87 4.5 39 1268 195 12870 30300
> #400 261 92 4.5 44 1250 204 13560 32100
a0 i) “0 @ 3
5 e -m [ z -.: i g
':3'» m| 50 S s W Ex 29

- D +a 10 +a_1q
(1] 0 0 ] [1]

v

H11#H3=(2009. 9)

. £
O IR
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g eess e
R e

gL eLeeEe
B ik
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1%l 5. Concentrations of heavy metal in sediment size distribution
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