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Abstract

Concrete—paved railway bridges exhibit high imperviousness, causing the rapid discharge of accumulated non—point
source pollutants during rainfall events. Without proper treatment, these pollutants are often directly discharged
into nearby water bodies, raising concerns about water quality degradation. Despite this, few studies have assessed
the pollutant removal performance of treatment facilities installed at railway infrastructure. This study aims to
quantitatively evaluate the removal efficiency of non—point source pollutants using BMP(Best management Practice)
facility installed at a subway bridge in the metropolitan area. Three rainfall events were monitored to calculate
the event mean concentration (EMC) of influent and effluent, focusing on BOD, COD, TOC, TSS, TN, and TP.
The results showed removal efficiencies up to 100% for COD and TP, and up to 64.8% and 71.0% for BOD
and TOC, respectively. However, TSS exhibited a wide range of removal efficiencies, from 10.4% to 57.8%, indicating
the facility has sensitivity to rainfall characteristics. This study provides empirical evidence supporting the need
for runoff treatment systems at railway bridges and offers foundational data for future policy development and
long—term performance monitoring.
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Fig. 1. Monitoring location
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Fig. 2. Schematic diagram of BMP

Table 1. BMP Facility Summary

BMP Facility Summary

Facility Specification 3.4mx2.0m

Processing Capacity Q = 30w’/hr
Sedimentation tank capacity 2.56m’
Processing tank capacity 0.96m’
Discharge tank capacity 2.56m’
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Table 2. Characteristic of monitored rainfall
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A 339 ZFeAdel histe] U EE(Monitoring)<
Fgetdom, I AIE Table 29 YeRHSITE Table 2+
ZFAHE WS (event number), 739 45417 Hrunoff duration),
39 A 742 L4~(ADD, antecedent dry days), A 79K (total
rainfall), A L2} event date), Bt 397 (average rainfall
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Fig 3, Fig 5, Fig 72 2719A2A1d f944=2] BOD, TOC,

Event Date ADD Rainfall Runoff Duration . k7, .
Event No. [yy/dd/mm] [days] [mm] [he] Rainfall Intensity
[mm/hr]
1 24/08/21 21 107.2 5.5 6.87
24/09/20 3 85.1 5.0 2.56
3 24/10/01 9 2.5 2.2 0.73
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COD =43t gtolal, Fig 4, Fig 6, Fig 82 #&52] BOD, . R o
TOC, COD &A% 2 I#iz=z =Fstgch Fig 3.2 . 2 I I I I I I 0
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Fig. 4. Effluent water pollution in Event 1 (BOD, TOC, COD)
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Fig. 5. Influent water pollution in Event 2 (BOD, TOC, COD)

Fig 6.2 22} §2&5:0] BODZ 0.95~6.15 mg/L.e] 9], TOG=
1.73~3.43 mg/L°] H¢]2 Yehf|1, CODE 0.93~8.7 mg/L
#1912 Ho|1 glek. 22k WU EFel|l A= 12t tiH] BOD, TOC,
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FABH =2 215 71E59.

Fig 7.2 32} §914=2] BODE 3.0~6.5 mg/Lo] #$], TOCE
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7Rl diste] MU S Sae mUE ol
= A onq a 73;47} Tab e 3]
ELR
8152 Twsl] Aelston,
AR 38]0] mUEIRS Sae ke 29l Het EMCRE)

A7 32]9] ZFeAell iste] BUEHHS —’F—°§54 HUER9
ANE olgst] 27| 9AAAEY AE AAES A
stom, 11 A} Table 40 73-¢- APFER AR5 o] Q)
TSS A a&2 10.4~57.8%2] <], BOD AH2a&2 48.1~
64.8%2] H9E YErYa 9low, COD AHIagd 55.3~
100%2] "9E Hol1 Qltt. 1121 TOC ziaggt 45.6~
71.0%2] H$1, TN, TP, Turbinity?] A2l&&2 22t 100%,
76.7~100%, 0.0~37.9%% YeR <Qlom, TN 1z}t
BUEoAT AZET o] RUE A= HEEA] dth
ol A AP g o R Ao o] W] ¢l Et
27197 A A o] (FE) ago] FaRA] ghot A2
ago| H2 Aog wE

1. Zr L AEAE 544 EMCO] %, TSS2 0.0004~171.6
mg/L, BODZ 5.57~11.02 mg/L, COD: 14.87~20.91
mg/L ¥ TOCE 9.56~941.84 mg/LE AP=QIct. 1281
TN®] 7 113.78 mg/L 13+ RYE FolA 74"H°*Xlﬂ*
ol HUHY oM AEHA LUk TP &
0.01~7.50 mg/LZ 33]¢] ZUEHY 45 23t RYEH
7t 2 eaF Hept 27 des Ao= Holw, Ejt
A Ao Al A1, A YS Fiote B
datm Hoh eap Heprh 2 Zlez Helth

2. 7t 2 FEAE $E5 EMColA 2] TSSE 0.00~108.78
mg/L, BOD-& 1.96~5.43 mg/L, COD¥ 0~7.65 mg/L
2 TOCE 3.84~512.38 mg/L& APFE|Qict. T12]3 TNS]
fFETollA AEEA ¢, TPl A% 0~0.056 mg/LE
AP | Tk

3. 27195 A YA 7 @ AR A AR|aao] e, TSS7t
10.4~57.8%, BOD7} 48.1~64.8%, COD7} 55.3~100%
9 TOC7} 45.6~71.0%% Herd A2 APg=|glar, TN
100% Fx AZEHZ 48k, TP7F 76.7~100%=

Table 4] Uehdl 2} 0 @4820] A2lag 27 Yo Aelas HASIlT 3310] BUE 43 Aot BUE 54} 2
HRE UL S-S &9 & &4 Stk ol e, A Q2 HePE AA vhe= o= Holw, EeF AV LHos
W AT, D2Ur 5 79 40| 2t wigteh] wHgaie SAAI] A1, FAAAL Fpol o AR He}
Aoz Az, o3} W3t 2 Aoz weld,
4 2= 3 77} AR BHe Chg} B, B A 2ok Ao}
Axjgiee Aol WAlshe <1 Shi} 2o BEelen
2 oAve ARG TP B A e R4 AETRE vEehe 289 4 U8 Ao B E9
Table 3. EMC value of the each rainfall event
Parameters Event 1 Event 2 Event 3
(mg/L) Influent Effluent Influent Effluent Influent Effluent
BOD 5.57 1.96 11.02 4.95 10.46 5.43
COD 17.13 7.65 20.91 7.45 14.87 0
TOC 941.84 512.38 9.56 3.84 66.17 19.19
SS 171.60 108.7750 2.0750 0.8750 0.00 0.00
TN 113.78 - - - - -
TP 7.50 0.06 0.01 0.00 0.03 -
Turbidity 229.89 142.65 15.30 15.32 22.03 20.62
Table 4. Summary of the pollutants removal efficiency for the each rainfall event
Parameters Event 1 Event 2 Event 3
(mg/L) Removal rate(%) Removal rate(%) Removal rate(%)
BOD 64.8 55.1 48.1
COD 55.3 64.4 100
TOC 45.6 59.8 71.0
SS 36.6 57.8 10.4
N 100 - -
TP 99.3 76.7 100
Turbinity 37.9 0 6.4
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