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Pollutant Contents with Particle Size Distribution in Bridge Road Drainage Sediment

Jun-Ho Lee' - YongJin Cho - Ki-Woong Bang*

Division of Environmental Engineering, Chungju National University
*Division of Civil, Environment and Urban Engineering, Hanbat National University

ABSTRACT : The purpose of this study is to present the basic data for nonpoint pollutant loads from bridge road drainage sediments using
the results to analyze organic matter and heavy metals from the four bridge drainage sampling sites with sediments of different particle
size ranges. The sediment sample was collected from the bridge road drainage and the masses of nine sediments fractions were obtained
after drying the separated sediment in an over at 85°C: >2,000 um, 1,000~2,000 pm, 850~1,000 um, 425~850 pm, 212~425 um, 125~
212 pm, 90~125 pm, 75~90 pm, <75 pm. The sediment extract was analyzed water quality constituents, including chemical oxygen de-
mand(COD), total nitrogen(T-N), total phosphorus(T-P), heavy metals and particle size distribution. The results indicate that most of particle
size ranges of the bridge road sediments was 125~425 um, and portion of <75 wm was low. But most of the pollutants are associated
with the finer fractions of the load sediments. As the results of analysis, the range and average values of COD, T-N, T-P, Fe, Cu, Cr, and
Pb were 177~198.8 mg/kg(77.6 mgkg), 23~200 mgke(83 mgkg), T-P 18~215 mgke(129 mg/kg), and 1,508 ~5,612 meg/ke(3,835 mg/ke),
92~69.3 mg/kg(49 mgkg), 19.1~662.2 mgkg(214 mgkg), and 28.4~251.4 mgkg(114 mg/kg), respectively. The relationship between
sediment size and pollutants concentration have an inverse proportion. The removal of road sediments with frequently could be reduced the
significant nonpoint pollutant load, because of the bridge road sediment contains considerable micro-particles and heavy metals.
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Site Drainage area(m’) Pavement (vehicles/day) Description of site
GS-Bridge 550 Asphalt 30,000 Inclined road
JB Highway-Bridge 800 Asphalt 33,000 Highway
JD Bridge 460 Asphalt 10,000 Inclined road
JP-Road 440 Asphalt 30,000 Road junction

(c) JD-Bridge

Fig. 1. Monitoring sites for dry sediments and stormwater runoff.

(d) JP-Road
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Fig. 2. Separated bridge road sediments with particle size.

Table 3. The results of sediments weight percent with parti-
cle size distribution

Particle size Percent of Weight (%)
fraction(um) GS-Bridge JB-Highway Bridge JD-Bridge JP-Road
> 2,000 8.9 - 9.1 176
1,000~2,000 1138 76 15.6 9.3
860~1,000  18.0 133 24.5 7.0
425850 10.3 7.7 11.6 40
212~425 27.1 29.0 214 12.6
125~212 16.1 25.0 16.3 213
90~125 32 10.7 1.5 15.1
75~90 1.2 40 - 7.0
<75 3.4 26 - 6.0
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Fig. 3. Cumulative particle size distribution with sediments.
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Table 4. Pollutant concentration with particle size from GS-
ridge road drainage sediment

Particle size COD T-N T-P Fe Cu Cr Pb
fraction(pm) (mg/kg) (mg/kg) (mg/kg)(mg/kg)(mg/ke) (mg/kg) (mg/kg)
>2,000 42,000 2 124 2819 369 209 443
1,000~2,000 62,000 20 224 5465 103.6 360 79.4
860~1,000 46,000 2 208 2,116 360 224 210
425~850 28,000 50 109 1,616 280 168 203
212~425 20,000 66 119 1,387 256 7.6 168
125~212 20,000 46 95 1,056 235 49 161
90~125 66,000 8 200 2,468 540 92 265
75~90 104,000 2 189 4,689 1068 172 514
<75 128,000 11 374 6,112 2089 366 1293
Min 20,000 2 95 1,056 23.5 49 161
Max 128,000 66 374 6,112 2089 36.6 1293
Mean 57,333 23 182 3,081 693 1901 450




Table 5. Pollutant concentration with particle size from road

sediment”
Particle size ~ Weight BOD COD Pb Zn
fraction(um) percent(%) (mg/kg) (mgkg) (mgkg) (mgkg)
3,380 ~850 15 3,600 68,000 800 200
850~420 19 3,000 56,000 3,200 1,000
420~250 24 3,100 51,000 3,400 1,600
250~175 32 3,800 106,000 5,900 1,800
<75 10 6,900 211,000 3,400 1,600
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Table 6. Pollutant concentration with particle size from JB-
Highway road drainage sediment
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Table 7. Pollutant concentration with particle size from JD-
Bridge road drainage sediment

Particle size COD  T-N T-P Fe Cu Cr Pb
fraction(um) (mg/kg)(mg/kg) (mg/kg)(mg/ke)(mg/kg)(mg/kg)(mg/kg)

>2,000 15,000 74 19 5242 677 4584 332
2,000 ~4,000 13,000 111 28 3,059 297 5043 66.6
860~1,000 10,000 102 8 5,257 369 5267 6538
425~850 11,000 102 10 6,676 617 7453 221.8
212~425 9,000 123 10 5;863 452 7574 4265
125~212 17,000 49 9 4206 587 6839 4907
90~125 49,000 17 41 5,667 701 9594 4551
Min 9,000 17 8 3,059 297 4584 332
Max 49,000 123 41 6,676 70.1 9594 4907
Mean 17,714 83 18 5,139 529 6622 2514

Particle size COD  T-N T-P Fe Cu Cr Pb
fraction(um) (mg/kg) (mg/kg) (mgikg) (mg/kg)(me/kg) (mg/kg) (mglkg)

1,000~2,000 48,000 184 143 1,848 113 633 173
860~1,000 32,000 150 89 1,592 8.6 457 286
425~850 20,000 167 74 626 49 507 140
212~425 28,000 192 58 670 56 964 103
125~212 32,000 179 42 1,122 79 1298 233
90~125 28,000 158 68 1,544 6.1 2161 253
75~90 32,000 211 158 1,728 10.1 176.1 425
<75 72,000 361 185 2,938 191 3159 658

Table 8. Pollutant concentration with particle size from JP-
road drainage sediment

Particle size COD T-N T-P Fe Cu Cr Pb
fraction(um) (mg/kg) (mg/kg) (mg/kg)(mg/kg)(mg/kg)(mg/kg) (me/kg)
>2,000 130,000 7 280 6,493 532 407 1205
1,000~2,000136,000 93 279 6472 526 716 1717
860~1,000 60,000 9 108 2,640 143 339 369
425~850 66,000 23 138 4,722 299 283 1237
212~425 122,000 54 93 2,660 280 317 406
125~212 125000 2 217 598 529 292 951
90~125 250,000 32 294 7,008 921 314 1920
75~90 430,000 10 240 7467 1460 362 1775
<75 470000 5 289 7,062 1122 539 2247

Min 20,000 150 42 626 49 457 103
Max 72,000 361 185 2,938 19.1 3159 658
Mean 36,500 200 102 1,508 92 1368 284

Min 60,000 2 93 2,640 143 283 369
Max 470,000 93 294 7467 146.0 71.6 2247
Mean 198,778 26 215 5,612 646 397 1321
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Table 9. Comparison of heavy metal concentration for road
and bridge road sediment(mg/kg)

Constituents  Bridge road'” R(;?:ni?l:ll?? ¢ se(ﬁgiif(;rl:?sr:tﬁiy)
Cr 26 ~69(47) 50~345 19.1~662.2(214)
Cu 44~304(132)  200~800 9.2~69.3(49)
Pb 67~213(112)  114~298 28.4~251.4(114)
Fe - - 1,508 ~5,612(3,835)

oA A 2R T2 9 AFEE HIERY F2
& Fs= H9E AT sH Table 99 Zth Table 99 2
Tt £ dFolA ARG ZAE Ha w PbE Aelen

80.00

60.00 1

40.00

Fe (mg/L)

20.00

0.00

0 1000 2000 3000 4000
Particle Size {um)

~o-~GS8-Bridge —0— JB Highway~Bridge —0~ JD~Bridge —O— JP-Road

(b) T-P

2.00

o
=3

Cu (mg/L}

.50

e

0 1000 2000 3000 4000
Particle Size (um)

—&—GS-Bridge —0—JB Highway-Bridge —O—JD-Bridge O~ JP-Road

(d) Cu

w
o
@

Pb {mg/L)

2.00

0 1000 2000 3000 4000
Particle Size (um)

—®—GS-Bridge —0—JB Highway-Bridge —{—JD-Bridge —O—JP~Road

@ Pb

Fig. 4. Leached pollutants concentration with particle size distribution for bridge road sediments.
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