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Characteristics of Non-point Source Runoff in Housing and
Industrial Area during Rainfall

Kang Suk Kim* / Jong Seok Park®" / Hyeon Seung Hong** / Kyoung Hoon Rhee**

Abstract : Non-point source pollutant is exerting a serious influence on the water quality, since the characteristics of
stormwater runoff is varied by the land usage pattern of an area and a basin, and all sorts of pollutants on the
earth in rainfall flow into the urban stream. This study estimated EMC of each pollutant to investigate the
characteristics of stormwater runoff by separating the urban area as the housing area and industrial area. As a result
of the analysis, the first flush effect occurred in the non-point source pollutant of housing area and industrial area,
as the runoff concentration gradually reduces after it rapidly increases in the initial rainfall, and in case of the
non-point source pollutant the control of first stage rain-water. It is considered to require the continuous follow-up
study such as the scale of long-term rainfall event and water quality data, land usage pattern by GIS method,
database of topography and geological features, and so forth.
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Table 1. Characteristics of site
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r

Monitori . Ar o

om- Oring Location o4 Characteristic

Site (ha)

K1 Nam Kwang Bridge 18.9

Housing Area
K2 Poong Am APT 86.6
K3 Chum Dan Industrial 152.9
Industrial Area

K 4 Ha Nam Industrial 152.7
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Table 2. Description of rainfall events survey

. Sampling Total ADD Runoff
Land uses Site No Event Date Count Rainfall(mm) (day) Rate
2009. 02. 19 7 6.5 5 0.73
K 1
2009. 04. 20 13 22.5 35 0.16
Housing 2008. 09. 20~
Area 2008. 09. 21 8 12 0 0.92
K2 2008. 10. 22 6 10.8 32 0.96
2009. 02. 19 7 6.5 5 0.34
2008. 09. 20~
2008, 09. 21 8 11.5 5 0.59
5 2008. 10. 22 10 10.5 32 0.47
K_
2009. 02. 19 9 5.5 5 0.16
Industrial 2009. 04. 20~
Area 2009. 04. 21 1 20.1 0 0.50
2008. 10. 22 10 10.5 32 0.37
K 4 2009. 02. 19 7 4.5 5 0.03
2009. 04. 20~
2009, 04. 21 11 28.1 5 0.23
AR st FEAIYR] wWEa FEA Y W K13 K 2004 49 Al B2 o] 29&4
K_D9 & 7952 6.5~20.0 me] HHHoH, o] = oz e
RAAYRASAFE 23 F9APge 35900] 71
- - DX o=
A9tk FEAFE 0.16~073 Wglw vepde, 32 HIERHESH wE
. o = H21t71 2 =
6.6~10.8 mm.o/] 1:1134_?,]93\9‘13:]’ ﬁgg‘%]‘ﬂ'*or‘%l‘/l:}i‘ 2 LHJ—:,_ O}T\th Fig 2(3)1—_ K1 x]xqg ﬁ]"rETN ,2'__
PA— y . - — = -
A AR Y N Xe) olo] 71AF 29 S =A== N
Poapardel s2gel JbE A HEATE  wge sqmaz pew v Saws Pe
0.34~0.96 W= FAu4 8l Ae=F & ud B Aol
QU N .
51 =0 7)o L 2 oJo] Aok A
%Oﬂ T %/l—_a ‘j’fr;::]r. sTA g 7‘%5; J’%’ BOD: 2 Wby} glom, SS= 7] 79 A
= o] = 7 o - S oo j ~
URDA T BTEE 05701 WA PR g waph yuua w15k ¥
o AMFPEFFol 1z} oA olo } e
Pl AFAFEEE D ST 29w e A #48 Bk ARe ngl
Vg AT FEASE 0.16-0.59 WAR U Lo 1 bl 2o pe o) ga ZAai9l
- a2 shd Ao o] = 7;oegko _ . ]
}\AE}. ‘ﬂ—]‘ O]’u ]—!(K_4)’] ST OL]— %H]'i ‘b;]}’\jlgf 7)_\]3; q_a‘b\]_q_ Fig. Z(b)
15281 me] Wglon, BAFHRURE 1 L) g ek ean cogae g9
- - =
2} 7FoxAte] 3290 7HA A S =A4= -
e o TR Svis) AP el Al o] Aot
e e et s ey T ASSEA 5 dek el Aol of
< = A= X Eo - 1= - =
SN s g VAT SR ST gesh dAgens o Asd e
=2 A|H2 = 7 al % Al L 2z [ - ==
FEHE F7M geb §E2A57 B4 Ue

- 584 -



Fig. 2(b)ol|l YE}

woW
=
warma
N X
o
Yo B
of
-
SWL
27
]
K x
=~
<3
~
T
e
0
N g
e

o]
=
=

A= 109 219 HAe A

3

o] W37t A9 gl o= ekt

5
A ol

S

s
a

TEHE
ok

Mo

Aoz e

3 gl H15 o)

)
4

!
Bi

3

1

71414

& BgaAel §E5e) Rk 748 3

=

~
N

o
_Z#O
N

)

O

ai]
oF
-

B

-

O~ O
T T

= Y

]

K_4 =z] & o]

1
.

€t Fig. 3(b)

7

7 54e0] @ ek,

b2 2k} i

3 A

K_

KSR
p

Wil glew, Fig. 3(a)

Time(min)
10 25 55 115 175 295 355 415 475 535 595 715

Time(min)
10 25 55 115 175 295 355 415 475 535 595 715

0

o]

(1/8w)uoneayuasuo)y

=) n o wn
o n A - N~

o
&

O H N M S N~ O

(ww)jejuey

(1/8w)uopesyuaouc)

o o o o o o o
o = & m F 0O 0 ~

o
-

80

\
3
\

O = N M s N WK~ 0D
(ww)eyurey

=1
-

———--TP

TN

Rainfall

(a)

------BOD

Rainfall

(20. Apr, 2009, 8:30)

K1

Time(min)

Time(min)

90

210 330 450

150

30

15

[1/Awjuepenuaiuos

wn wn

u h 2 u
= e T T T T

R I R
(wnw)|ejuey

(1/Fw)ucesuacuc)

=] =] o o =1
o = ~ m = e

B0

(=T I I T T Y- - I =

(wiwj|iejuey

S—

T-N

Rainfall

(b)

Fig. 2. Variation of pollutant concentration according to rainfall event for Housing area
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Fig. 3. Variation of pollutant concentration according to rainfall event for Industrial area

------BOD

Rainfall

(22. Oct, 2008, 1:00)

K3

- 585 -



Time(min)
o 10 25 55 115 185 315 425 570

=

Wk e e
g g8 °
Concentration{mg,/L)

o)
o
=1

Rainfall[mm)

Rainfall ======. BOD 55

Time{min)

0 10 25 55 115 185 315 435 570

Rainfall{mm)
o o = B o

._.
o
Concentration{mg/L)

LRI ST, TSNP R Wt

Rainfall —TN ansass: T-P

(b) K4 (22. Oct, 2008, 1:30)
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7] sistel ek Adel EMCE AASHE 2w 394 fEEE f3 9B vud %
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Table 3. Annual unit loads of pollutants in each site (unit : ka/ha/yr)
Site No Location Area BOD SS T-N T-P
(ha)
Nam Kwang Bridge .
K_1 (CSOs) 18.9 57.0 140.0 24.4 1.0
Poong Am APT
K 2 (SSOs) 86.6 192.8 1,053.1 40.1 4.7
Chum Dan Industrial
K_3 (SSOs) 152.9 85.3 553.7 82.9 2.8
Ha Nam Industrial
K 4 (SSOs) 152.7 60.9 531.2 27.2 1.4
Table 4. Runoff Coefficient and EMC in each site
. Area Runoff Coefficient EMC (mg/L)
Land uses Site No
(ha) (average) BOD SS T-N T-P
K_1
(CSOs) 18.9 0.45 11.1 28.8 5.7 0.2
Housing Area
K 2
(SSOs) 86.6 0.74 13.1 82.3 3.0 0.4
K3
(SSOs) 152.9 0.49 8.8 25.5 4.5 0.2
Industrial Area
K 4
(SSOs) 152.7 0.31 12.1 64.4 5.2 0.2
Table 4% 7t ZAHE EMCS tehdl e et $71% 9 JPas EMC A} &
2 FEAYRl K 2 AHo] At og EA e tal S Ed 2 Ao es FaX g T8
1 BOD 13.1 mg/L, SS 82.3 mg/LE Yepgon, Aol A=A dEbstth o]2fd olfrE T
TEAel K4 Aol K3 Afuct Ao o 2% 9% F9A% ¥ ARRLeAS 5
2 G YEbsth 12]la T-N 2 T-Pe T84 BEA Ak} Aol A e ¥ 5
A B A EF vd s UERR 4 miEelgkar ddEtiCharbeneau  and
Ay R (2009)% % 99 s E A Barrett, 1998; Gupta and Saul, 1996; ZA¥
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