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Abstract

This study was conducted water analysis and flow monitoring at the inflow and outflow of
non-point pollutant control facilities during rainfall accidents in Incheon to understand the
effect of non-point pollution control facilities. The pollutant removal efficiency of the
non-point pollutant control facilities was evaluated using the Event Mean Concentration(EMC),
and the First Flush Phenomena was confirmed. As a result, the reduction efficiency of the
non-point pollutant control facilities showed a large deviation depending on the maintenance
and precipitation of the non-point pollutant control facilities, but the maximum efficiency was
93.4 % for SS, 92.9 % for TN, 92.0 % for TOC, 89.2 % for Mn, 84.5 % for Fe, 84.1 % for Zn
and 69.1 % for Cu. In addition, it was confirmed that the First Flush Phenomena occurred
when rainfall was introduced. The purpose of this study is to efficiently manage non-point
pollution control facilities to help reduce non-point pollutants discharged to the water system.

9_}:

2 A7c AHIGAGANEY] aaE Aefstauat AR Al IAAS WY e AR A
of FYF FEFAA 2 AR A 8 FF ZUHP S AASHY #3759 25 =(EMO)
Z o] g3ta] AN oHEH AALELES Hrista, First Flush @44 sttt 1 2
I B L AL AdEES AAde FAHEet Aol weh & HAE Hilow, Hu
BE2 S5 934 %, TN 92.9 %, TOC 92.0 %, Mn 89.2 %, Fe 84.5 %, Zn 84.1 %, Cu 69.1 %% <
A8 Bk =3 A5 7 Al First Flush @4e] 2A%s sl & J+ A3 28§
sto] HIH e QAN A &K 02 At FAR vEH= v edEde] dadd =0
= a2

Key words : Non-Point Pollutant Control Facility, EMC, First Flush Phenomena

_1_



3|
L=

e )

[¢)
Ae Yol )

121 vy e A

12. v edd
=d(HF71=,
1.2.2. P13

<

b= FAolH
FaA 1=

°

7}

°

Y s

7}

=

P
T

}

==

[

L ME
- W o]

42 o]

L

Hdak Ao B oes s

A =G A APl o AER

e A%l A
%7t} tio] £

e

o

o
e AL, olol wet FAZ b

CEEER

22

B

By

—_

__01_
0

}S9tHTable D).

19

= 0=
STT=E <
L —

—

=

o] 87}A]

o

E AKSediment)ell

of o

o

r

SHA

°

=

3l

7wy
]_

[

3 Id=

e AA7=

o= 9
= S

)

_7_|
_E_H

i~
ol
BH

)

—

;OL
WK

el
Hlo

4

Hol 4%

o]
=]

A=A A A&

A Ao EA

[

o] °ol&F

2 U7 & W AgE fET
A2 FA o 4

X
nf
o))
I
_ﬂ%
o
4
- K
(Y
w o
— [9p]
£
[——
P <
=
w
P
0y
B of
X N
T
N
T X
e
%] o
) T
X
) B
B 2
CNCY
T
N
Ck:)
Mo
o
op A
<
-
of I

}.

>=

-5
ol A

| —

—

oo
o,

3l

xul

= >~
=T

3}

o
O

il
2l
=

Hzoll s

[}
Ao zH

= =

[

H]’

1

9] ulg|glole} nlolH A2

H oA
FZa7h e dE o] HH e

FAE oAz

5

HEZ2 ALE-FH
B g]o}e} nlo]d ~(Bacteria & Viruses)

°|
i

9]
2

[e)
1215

T

=ig

S}
=

= o}

=

7

3

I+ (Novotny et al, 1994).

=35

o
o=
L AA AL

4=4
ste] 200458 AA7FA] 3EA o AA A
stan oA A, 2020). THY ofpF&
14

A3

_?4

H

10]

o

&

I 28] 2~(0il & Grease)

.ﬂu_

-

;A\_
0

1|

=

715



Table 1. Varieties of Non-Point Sources

Varieties of Non-Point Sources

Sediment
Nutrients

Bacteria & Viruses

Oils and Grease

Metals

Organics
Pesticides

Gross Pollutants
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Table 2. Non-Point Pollutant Control Facilities.

Sortation Conceptual Diagram

Storage
Facility

Artificial
Wetland

Natural

Facility

Penetration
Facility

Vegetation

-forming
Facility

Filtration

Type
Facility

Eddy Facility

Device
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Facility

Screen Type
Facility

Cohesion
and
Sedimentation
Facility
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Fig. 2. Processing of R-RCS during Filtration.
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l
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Filter Tank Sludge Dredging

Replace Filter
Fig. 3. Processing of R-RCS during Maintenance.
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Filtration Process

3

Fig. 4. Pomt—B and the Surroundmg Landscape.

Primary Backwash
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Table 3. Survey Category

Common | PH Conductivity, n-H, SS, TOC,

Turbidity
Ions | TN, TP, Phenols, F, CN, CI', SO

Cu, Pb, Ni, Mn, Ba, As, Se, Hg, Zn,
Sb, Sn, Fe, Cd, Cr

Metals

1,4-Dioxane, Vinyl Chloride,
Acrylonitrile, Bromoform,
1,1-Dichloroethylene,
Dichloromethane,
Chloroform,
1,2-Dichloroethane, Benzene,
Carbon Tetrachloride,
Trichloroethylene, Toluene,
Tetrachloroethylene, Xylene,
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Styrene
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Discharged Volume
Q TRu (t) dt

C(t) * Q TRu (t)dt

Discharged Mass during Fvent

Runoff Flow Rate Discharged Time,t

Pollutant Concentration

EMC(mg/L)
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Table 4. Table for Monitoring Events.
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Table 5. Table for Monitoring Events.

EC - n-H SS TOC TN TP Cl-
Area PHO gem TU0AY oy mgil)  (mgll) (mgll)  (mgl)  (mglL)
Max. 8.7 962 250 30.2 830 87.1 10.5 2.3 182
Point-A )
Min. 7.0 56 1.5 1.9 71 1.7 0.1 ND 5.3
Inflow
Avg. 7.7 341 64.3 6.6 257 27.5 3.1 0.2 51.3
Max. 8.5 718 209 4.6 318 35.8 13.7 1.3 119.0
Point-A .
Min. 7.3 65 0.1 0.8 31.3 6.1 0.1 ND 5.3
Outflow
Avg. 7.7 260 34.3 2.8 146.6 19.2 4.5 0.2 35.9
Area SO#& Cu Pb Ni Mn Ba 7Zn Fe Cr
(mg/L) (mg/L) (mg/) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Max. 68.0 0.196 0.094 0.051 0.862 0.591 1.162 45.048 0.097
Point-A .
Min. 2.1 0.026 0.014 0.007 0.108 0.065 0.195 5.032 0.016
Inflow
Avg. 22.1 0.072 0.033 0.018 0.293 0.204 0.431 14.432 0.037
Max. 50.8 0.107 0.039 0.030 0.348 0.289 0.576 18.808 0.052
Point-A )
Min. 2.8 0.023 0.004 0.006 0.111 0.078 0.099 2.083 0.004
Outflow
Avg. 15.8 0.052 0.022 0.012 0.210 0.150 0.306 9.518 0.029
EC - n-H SS TOC TN TP Cl-
Area PHO gem TUDAY oy (mgi) (mg/) (mgll)  (mg/)  (mg/L)
Max. 7.9 280 103 3.8 298 26.3 4.3 0.1 34.4
Point-B .
Min. 7.2 60 1.2 1.0 3.6 4.9 0.1 ND 2.1
Inflow
Avg. 7.5 129 17.7 2.4 47.2 11.7 1.7 ND 12.2
Max. 7.7 229 31.1 3.5 48.5 14.9 3.0 0.1 55.3
Point-B )
Min. 7.2 70 1.2 ND 2.3 0.7 ND ND 0.4
Outflow
Avg. 7.5 100 7.8 1.6 10.0 5.9 0.7 0.03 5.2
Area SO& Cu Pb Ni Mn Ba 7n Fe Cr
(mg/L) (mg/L) (mg/) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Max. 18.3 0.211 0.027 0.016 0.226 0.162 0.459 12.881 0.032
Point-B .
Min. 3.7 0.002 ND ND 0.005 0.016 0.037 0.138 ND
Inflow
Avg. 7.9 0.061 ND ND 0.050 0.044 0.139 2.459 0.006
Max. 15.2 0.232 0.005 0.003 0.068 0.041 0.096 2.859 0.005
Point-B .
Min. 2.6 ND ND ND 0.005 0.01 0.012 0.085 ND
Outflow
Avg. 5.2 0.040 ND ND 0.015 0.016 0.033 0.758 ND

¥ Items other than the table are not detected or below the quantitative limit.



Table 6. Evaluation of the Reduction Efficiency of Point-A.

No. of SS TOC TN Fe Cu Zn Mn
Event (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Inflow EMC(mg/L) 233.2 28.2 0.882 14.548 0.073 0.413 0.270
E-1 Outflow EMC(mg/L) 228.2 26.4 0.552 45.687 0.070 0.425 0.292
Reduction efficiency(%) 2.1 6.4 37.4 - 4.1 - -
Inflow EMC(mg/L) 114.8 7.3 1.426 7.388 0.040 0.319 0.152
E-2 Outflow EMC(mg/L) 176.9 14.8 5.893 9.249 0.042 0.375 0.178
Reduction efficiency(%) - - - - - - -
Inflow EMC(mg/L) 1414 11.7 0.564 8.685 0.056 0.568 0.169
E-3 Outflow EMC(mg/L) 94.0 7.5 0.251 7.493 0.046 0.251 0.153
Reduction efficiency(%) 33.5 35.9 95.5 13.7 17.9 55.8 9.5
Inflow EMC(mg/L) 298.9 39.7 7.371 15.259 0.058 0.419 0.383
E-4 Outflow EMC(mg/L) 46.7 18.7 9.701 2.368 0.034 0.128 0.165
Reduction efficiency(%) 84.4 52.9 - 84.5 41.4 69.5 56.9

Fig. 7. Dredging and Cleaning of Filter.
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Fig. 8. Evaluation of the Ron Efficiency of Point-A.
Table 7. Evaluation of the Reduction Efficiency of Point-B.
No. of SS TOC TN Fe Cu Zn Mn
Event (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Inflow EMC(mg/L) 75.0 9.3 2.160 3.413 0.123 0.164 0.067
E-2 Outflow EMC(mg/L) 24.7 10.3 1.608 1.118 0.126 0.055 0.032
Reduction efficiency(%) 67.1 - 25.6 67.2 - 66.5 52.2
Inflow EMC(mg/L) 9.2 7.9 0.224 0.703 0.009 0.056 0.014
E-3 Outflow EMC(mg/L) 3.4 5.9 0.113 0.216 0.005 0.014 0.009
Reduction efficiency(%) 63.0 25.3 49.6 69.3 444 75.0 35.7
Inflow EMC(mg/L) 77.3 10.0 1.803 4.277 0.055 0.245 0.083
E-4 Outflow EMC(mg/L) 5.1 0.8 0.128 1.004 0.017 0.039 0.009
Reduction efficiency(%) 93.4 92.0 92.9 76.5 69.1 84.1 89.2
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== |nflow EMC (mg/A) ™= Outflow EMC (mg/l) ==Reduction Efficiency (%)
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