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Analysis of the Discharge Characteristics of Non-point Pollutants
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Abstract: This study was carried out to understand the water quality characteristics of the initial
stormwater runoff and the origin of soluble pollutants according to various rainfall conditions from
a non-point source reducing facility. The water sample from this study was collected among 10
collection facilities in the G-drainage area. Specifically, five of the collection points including #1, #5,
#8, #9, and #10 were reported with unknown water inflow even during non-rain conditions. The
leakage characteristics of non-point pollutants from the collection facilities were then able to identify
accordingly. The water quality characteristics of the stormwater runoff from the collection facilities
were strongly affected by the amounts of rainfalls. The average concentrations of EC, BOD, TOC,
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and TN during non-rain were found to be higher than their concentrations during rain; on the other

hand, the average concentrations of DO were found to be lower than its concentrations during rain.

In addition, the distribution of organic components existing in the effluent of collection facilities were

identified based on the dissolved organic matter analysis. In summary, the stormwater runoff was

highly affected by pollutants flowing from the surrounding environment, and the amounts of hard-

to-decompose humic substances were greatly increased in the collection facilities due to rain.

Keywords : interception facility, non-point pollution, initial rainfall, dissolved organic matter
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Figure 1. Location of the interception facilities and the
transportation route to the underground settling
tank in drainage area

Table 1. Interception facilities in drainage area
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Table 2. Descriptions of cases for the water characteristic sampling in different interception facilities

T2 AL ZAFUA| 7g-5-=F (mm) A4=217 EAE
Case | 2021.05 8.9
PARDA Case 2 2021.08 143
Case 3 2021.08 132 A #1, #5, 48, #9, #10 T"gf&f)%,%%?\;[
7oA Case 4 2021. 05 -
e Case 5 2021. 07 -

HIAE Bt ATTA 242 Origin
2010 Z2IHE o] §3}0]
824 47]12(DOM) FAE
o}5}7] 1—]3]'01 FFEAHS
Ho 71o8
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v o o
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sto] L2 714 54 248 &
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F-7000) AH|E o] &3l o 7] at & (Excitation
wavelength, Ex) 200~450 nm, W<3(Emission
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EEME Z7d5klct

Jo

)

of X0 I fr it o o
1%
°
N
ol
9‘1:‘
=
UH\I? A
N

), —_
A
s
g

ofd
_IlN-
O_\.,

3. EEM SZHE2H(EEM Fluorescence Spectroscopy)

FRI(Fluorescence region integration)= EEM 2
W= Astetat Agstglon, of7[iE st
e} DOMO] 57) B39 oS Faste] 8&771E
43S A5t tHChen et al, 2003), #&47]%
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F93}2) #(HIX, Humification Index), A&+ 7|

Oll

2

,_

F°1' 4>

=

#(BIX, Biological Index)Z ©]-&38}o] 43174 U
EA71E9 e Pt nAEol ot whgof et
AR E 5ol3}t 4 9},

FFA® FIZEE o713 370 nmof| 4] 2= 3
450 nm®} 500 nm =] 7= vlgo|th &4
SR HIX+= 943 o}7]9H 254 nmojlA| S4et
WEua AgEY ARl EM 300~345 nmof gt
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CEUERTEREREEE EERS S E]
242 2-83F 4= QIth(Zsolnay et al, 1999; Ohno et
al, 2008). AE3H2] 2| % BIX+= o]7]3 310 nmoj|

;

Table 3. DOM types by fluorescence 3D excitation-emission

wavelengths
Tegion Excitation | Emission Compasivon
(nm) (nm)
I 210-250 | 280-320 Tyrosine-like
I 210-250 | 320-380 Tryptophan-like
111 210-250 | 380-550 Fulvic acid-like
Soluble microbial

v 250-360 | 280-380 by-product-like (SMB)
\Y% 250-430 | 380-550 Humic acid-like

EX(nm)

400 450
EY(nm)

Figure 2. Five EEM distribution regions.




URLR - 2HZE - o{8% - 20| - 2B / ZR2U0| ME ATAHM HIHFSH FEEMEM 5
A &b 430 nm BRAZI0 BEIE 380 nm 2 AT 9] 2 AR XA efA] 94
o HlgEA, BEVIBY ANV S8 AN §E40 BF SRt HZRA] A el 0]
vl S5l ot Ae] M B ol Wi 2EEES Table 49} Figure 30] AXISHATh

ZFo]tH(Table 3). Figure 29} Zro] 18f= o] I, 11,
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Table 4. Assessment of water quality during the rain and non-rain conditions

pH EC (us/cm) DO (mg/L) | BOD (mg/L) | TOC (mg/L) TN (mg/L) TP (mg/L)
Location . w/o . w/o . w/o . w/o . w/o . w/o . w/o
ram . ram . ramn . ramn . ramn . ramn . ram .
ram ram ramn ramn ram ram ram
ZFRI A A1 7.8 83 | 839.7 19349 | 64 5.7 4.8 13.2 44 10.6 7.6 12.2 0.9 1.1
R AHS | 7.9 84 | 545016773 | 74 5.1 32 10.5 4.0 42 5.0 7.1 0.9 0.4
A IPNESE 8.0 7.7 168039267 | 7.0 5.8 2.6 8.2 4.8 2.2 3.8 7.7 0.5 0.5
ZFRAAH9 | 8.1 82 | 483.8 6122 | 8.6 8.2 2.7 5.6 53 3.7 5.7 8.9 0.4 0.1
ZRIA|A#10| 8.1 83 | 6593|6326 | 7.8 8.8 34 6.8 43 2.2 3.0 42 0.2 0.7
%] [E0] Rein [N pH [ TN [ Do [E Bop [ 1220 10
- I ToC [l EC TP
B — e — e il HIZLAl
Ea5] ' | 1000
= g 1 0.8
E 1l '
E40 i
="
€35 s [80
I 1 | mos6
2ol ; 9 3
= 1 | [- 600 &l 3
Q25 . ) B
€ & 't 3loa
8 20 '
= . [400
g 15 |
2 I 4 0.2
g 10 i 200 |
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Date

Figure 3. Average concentrations of water quality under rain and non-rain conditions.
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olth(Hallberg et al, 2014), A7| A== (EC)2] HA4
A= 79-A AR A A#1S] EC Hatgto] 839.7
us/em® 7H A ZAFE| QY] w]7-9A] o] 2|7
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1) DO % BOD
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Lo Ao BAYQITh E3F BODY H¢e= 7
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Figure 4. Correlation coefficients between the measured
urban stormwater characteristics across all
sampling locations.
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A DOM FAAE9] Integral values7} =33t 2}
o5 K Folstgl o, o]= I(Tyrosine—like)
T4, I(Tryptophan—like) T+ 3} III(Fulvic acid—
like) 902 FotA HEET, 2494 A A
oAl DOM®| & /g 4dH-& 1179 (Tryptophan—
like) (Qma: 2,42+1,28x10%), 7 (Fulvic acid—
like) (®mn: 1.59+0.59x10%) 2 ZALE|QlOoH, 4L
o (Tyrosine—like)=1.16+1.69 x 102, V7 (Humic
acid—like)= 0,77 0,29 x 10%, IV (Soluble

microbial by—product—like)+~= 0.70+0,30 x 102
2 2AE T BI7AIY A9 T (Ot 2,14+
2.09%x10%), I7-9 (01 1.66+£2.81x10%), IIIF+<
(®rmn: 0.82+0.37%10%), IVHES (O wan: 0,73+0.53
x10%), V7 (Dl 0.5140,28x107) 0.2 BAH
H}, A3 DOM TLAAEY] integral values= TOC
L} AR W3 HFS Helth

L ITH Vo] ¢, ettt 3= 9 vjd=
Fakzol vehute, 280 ol MAshe ndE

®i,n(x 10°)

#1

#5 #8 #9 #10 #1 #5 #8 #9 #10

Locations
[ 1:- Tyrosine-ike [] Ii:- Tryptophan-like [ lli:- Fulvic acid-like [_] IV:- Soluble microbial by productdike
[ v:- Humic acid-like g apundant in Rain & Abundant in w/o Rain

Figure 5. Component abundancy from the DOM analysis across all locations during rain and non-rain.

Rain I‘ ————————————————————————————— -|w/o Rain
I
S |
o I
- |
I
I
m| 28w 39% 6% 35% a1% |
T T — T e — T e pe— ( N e ey ma T l
0 20 40 60 80 100 0 20 40 60 80 100

| == Tyrosineslike [ Il - Tryptophan-like P o/

[ - Fulvic acid-like [ IV:- Soluble microbial by product-like in ( 0)

B V - Humic acid-like

Figure 6. Percentage distributions of the components found from DOM analysis in different locations.
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Qlth(Huguet et al, 2009). FH A& HIXZO| =&
5 ﬂ—ri—r’ﬂ ?JQ ER7IEY Fust s

olgl= WA 714, %‘915} XJ;B X*Eﬂ 32 ﬁ
o8 M2 BAE f71ER Idd 4 Slok(Huguet
et al, 2009).
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