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Water Quality and Particle Size Distributions of Bridge Road Runoff in Storm Event
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ABSTRACT : Water quality constituents, and particle size distributions were characterized in urban bridge road runoff. Bridge road runoff
contains significant loads of micro-particles, heavy metals and organic constituents. Bridge road runoff was monitored on four sites of four
and six lanes bridge road areas along with traffic volume. A total seven storm events were monitored to characterize the bridge road runoff.
The quantity of road runoff and quality constituents, including chemical oxygen demand(COD), suspended solids(SS), total nitrogen(T-N), ortho-
phosphorus(PO,-P), total phosphorus(T-P), and particle size distribution were analyzed. The results indicate that the concentrations of SS,
COD, T-N and T-P ranges were 35~2,390 mg/L, 40~1,274 mg/L,, 0.03~21.25 mg/l, and 0.05~4.58 mg/L, respectively. And the results
showed that the mean range of particle size and Doy for bridge road runoff were 4.75~14.05 ym and 17.33~58.15 pm, respectively.
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Fig. 2. Particle size distributions of combined sewer overflow and road runoff.
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Table 1. Characteristics of bridge road sampling sites

Site Drainagze Road su{'face Average daily Number of
area(m”) material traffic lanes
SY-BR 400 Asphalt 12,000 4
YP-BR 440 Asphalt 14,000 4
BS-BR 480 Asphalt 30,000 6
JS-BR 600 Asphalt 30,000 6
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" (b) YP-BR

(c) BS-BR
Fig. 3. Bridge road runoff sampling sites.

(d) JS-BR

Table 2. Rainfall and runoff statistics of the rainfall events surveyed

Site Date Total rainfalllmm)  Duration(hrs) ~ Peak runoff(L/min) Days since last storm  No. of samples taken
SY-BR 2006.7.26 45 5.0 35.8 5 24
2006.7.26 45 5.0 39.0 4 20
YP-BR 2006.4.1 13.5 6.5 14.9 8 24
2005.8.14 14 3.0 44.0 3 25
2004.8.17 40 6.5 9.4 3 18
BS-BR 2007.6.28 15 1.0 86.7 6 14
JS-BR 2007.6.13 5 2.5 6.5 2 16
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Fig. 4. Hydrograph and pollutograph of the bridge road runoff at sampling site of SY-BR and YP-BR.
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Fig. 5. Hydrograph and pollutograph of the bridge road runoff at sampling site of BS-BR and JS-BR.

Table 3. Summary of bridge road runoff and water quality at sampling sites
Runoff SS VS§S COD T-N T-P PO4+-P  Dwmetian  Dmen  Dio Deo Dgg

dte D RO i) mgl) (mgl) (mgl) (mgl) (mgl) (mgl) G(m) (um) (m) (m)  (um)
Min 9.5 165 400 0.14 0.31 3.16 3.34 0.87 433 16.89
SY-BR  2006.7.26 Max 358 508 600 4.57 1.00 6.84 6.38 1.69 9.22 25.80
Mean 23.1 299 513 1.29 0.56 475 4.52 1.15 7.07 21.09
Min 3.5 83 31 300 2.55 0.01
2006.7.26  Max 39.0 1028 192 550 3.51 1.84
Mean 8.7 211 52 337 2.96 0.34
Min 1.7 33 235 7.21 2.21 3.40 3.17 1.13 4.11 8.02
2006.4.1 Max 14.9 © 2390 1274 10.09 4.58 10.23 8.82 3.28 14.23 45.69
YP-BR Mean 6.6 488 400 8.55 3.04 5.49 523 1.59 6.97 17.33
Min 0.3 49 28 79 1.44 0.34 0.03
2005.8.14 Max 44.0 366 142 416 7.95 1.87 0.12
Mean 7.5 141 61 209 3.66 0.74 0.06
Min 0.8 45 17 40 3.36 0.37 0.01 5.23 6.23 1.21 8.37 24.25

2004.8.17 Max 9.4 307 82 436 10.19 1.01 0.28 3464 2769 3.60 6137 13537

Mean 6.9 150 40 195 6.79 0.58 0.11 1223 11.75 230 1778  54.19

Min 1.7 35 13 40 3.77 0.05 0.01 10.13 980 229 1314 3878

BS-BR  2007.6.28 Max 86.7 1591 287 280 21.25 247 0.16 2998 2796 5.78 43.09 166.86
Mean 253 301 67 127 8.96 0.70 0.04 19.51 1839 3.64 2723 9324

Min 1.1 102 372 0.03 0.22 8.05 7.80 1.75 1118  33.13
JS-BR 2007.6.13 Max 14.0 358 504 3.65 1.14 2396 2033 345 3464 9257
Mean 6.5 216 430 1.33 0.58 1405 1266 254 1934 5815
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Table 4. Comparison of road and bridge road runoff concentration
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Constituent (1998) (1998) (1999) (1998) (2004) (2000) This study
SS(mg/L) 302,678 19-129 153-354 131 62-968 15-5,960 402,390
COD(mg/L) 22-603 37130 143-149 230 85-1650 26-1,645 40-1,274
TKN(mg/L) 1.0-19.4 . 23 i : 1925.0 0.03-2125
T-P(mg/L) 03-9.1 0.1-0.3 . : : 02-13.0 0.05-4.58

ZAAEE FEEEY YFEEY P E Table 30 29
ST GutFos d$HFHo] FI BEESS HAN S
FE AfdA s AR ZT LH9ERY 27780 Z
A 24, dAZ AFRET TAAE oA IFE
b dAdch AR oz xAAYY REEHS EY 3
o DBAR ol SS FAFe=rt TAse AYAHY
71SEd o]l T3] Uetui glom IF{FESFol A

o] Fol= FAEATN Wt BRI} A&For FgAs

2EE JYehidch
AdHez ZARAHAN ILFEE FEFY FA5EY
9= SS 35~2,390 mg/L, COD 40~1,274 mg/L, T-N 0.03~
2125 mg/L, T-P 0.05~4.58 mg/LE 7Z$2719 &7} mj$
=2 54E& etk FuUle] G7RE g8 AAE =
2FEFd g P59 vaste] FEEd Table 4
% 2ok AFHEAG L B BESFAY ol2¥E ¥FEE
oy M&EER, wWF Ut Eoz FAFYLL B A}
o o5t ==2d FAFE F& /5T LgEde d

712 FHY AR AFA 247 #EE 2AE A
gEo] glo] TE A Hjs) x7)HE0] gl PAY =
717F Fol ER2RETE UAZ 20l £ FAS

A3l w2t 3439 Faste 2EE RAh

—

o, rlr i P

rl

O

. ARAISAIZH ME DT E fE0 LARTZEN
Flg. 62 JS-BRAIAGNAM 20073 69 134 253 A 52
BEAEAZ B2 YA Wl A9 PRI A=
HAEZz239'98 ©)8389) Rosin-Rammler®¥ s Ag3 A
o2 AEAFAA 204 20 umYPBAM FFUYF L Y
ERAL Qloh Al7EE T whe} Q1Fo] thh #Adle AES
YeEt AT F33] 47 F7Hetd 169 A8 E 47

ol 2 94FI719 WE B4 FerEF Sl 1
2 #9 W =2HA fd(washoflHE 29829 #&
AEE vehd AcE #ddn 53] A2 A9 Rt
EAT AN PYFL 23, BHOR WEtEA F2 v
A ALl fede dFE Uehlrl: sk Fig
Ta)e & =89 d78E9d A= 2ARAAL oA
% gE #39 FeRETd JFEEE I As
BS-BR A4 AFF FFAsr=dis WEAH(US-CSO)
A At AFER A A8 YBEEZE EAT Ao
o, Fig. 7(b)= BS-BR AR A MBS AZEXEE
Yehd Zeolth A EARE RAF Zo] AFEE fF
FE 10~20 pm ¥ZE 7HA YA dF-Eolu #7439t
FEERFY ZF 100 pm AF9 AFE 7MY vlay 2
UA7E B EAshe AE BAFI Utk o9 o] F
FAE G FHEG dE 4F9 Wk ¥ HELY
A AZAEE HA Ald nEsford Ader ggdh

1.0- USCS0-2 5.4 USCS0-12 S Level: 0
2.4 USCS0-4 6.-a USCS0-14 0 Func:RR
3.4 USCS0-6 7. USC30-16 D Shift: 0
4.4 0503010 8.4 USCS0-18
ag/aiog x

100 ,

20 e il

80 RN

70 3 L

80

50 :
40 g T
30 »
20

<

Normalized Particle Amount

10 }
) =T

0 R
0.01 0.050.1 05 1t 5 10 50 100 00 1000
Particle Diameter (ym)

(a) Combined sewer overflow at site US-CSO

_ N 1.0-88-5 5.0-85-12 S Level: 0
ol AT AL YL A, T D forc
3.4-859 D Shift: 0
446511
1.-0- JSBR-2 5.4r JSBR-12 S Leval: 0 ag/alog x
2.4 IS8R 6.4 JSBR-14 0 Func:AR 100 *
3.4 JBR-8 7.4 JSBR-16 D Shift: 0 90 L )
A JSR-10 0 M| VR
qg/atog x ) é Zg J
- B3 E =} 3 % e S
s T ;o 1
S s 4 8 40 HIBY
g 70 % % 1 \
< 0 g 30
2 ; &
£ s ; L € ®
[ ; 2 1
° H - k% 1 H
& % é : \i oor 0.05 0.1 0.5 1 5 10 50 100 5001000
g @ 38 " \: Particle Diameter (ym)
g 10 e
2 p s ﬂ

ot o0 Feay
0.01 0.05 0.1 05 1 5 10 50 100 500”1000
Particte Diameter (,m)

Fig. 6. Variation of particle size distribution at site JS-BR.

J. of KSEE / Vol. 29, No. 12, December, 2007

(b) Bridge road runoff at site BS-BR
Fig. 7. Difference of particle size distributions between com-
bined sewer overflow and bridge road runoff.
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