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ABSTRACT

A Study on the Characteristics of Non—point Source
in the Urban and Using Precipitates

-Focusing on Gwangju city-

Bae, Chul-ho
Advisor : Prof. Shin, Dae-yewn. Ph.D.
Department of Life Environmental Engineering,

Graduate School of Chosun University

Conclusion is as in the following that estimate reduction of source loadings
for operation of reduction facilities of Non-point source of Gyeonggi—-do A city
implementing Management of Total Maximum Daily Load and reasonable policy
and suitability of treatment facilities. Analyzed removal efficiency of pollutant
according to rainfall fluctuation, organic matter, nutrient salts, heavy metal,
coliform bacillus.

The analysis result of treatment efficiency for treatment facility of Non-point
source pollution appeared that treatment efficiency is 8% more highly than
design efficiency in all point and satisfied removal efficiency by the reduction
facility which presents to management for Non-point source pollution of
Ministry of Environment a guide to office routine.

Result from monitering treatment efficiency of natural facility and system
facility is natural facility —CDS-MEFS—HDS-FSF order appeared and with the
fact that the treatment efficiency of the natural facility which advises from the
Ministry of Environment is high was investigated.

The point by BODwas observed in a high level at the points of the Gonjiam

bridge, the Mokhyeon downstream , the Beolwon stream which in domestic

- viii -



wastewater and Non-point source pollution flow COD was observed to be
higher on the Green park, the Gonjiam bridge and the Beolwon stream with
pollutant sources of roads and residential areas than the Whasin heavy
machinery.

Higher pollutant concentrations were observed on the Tanbeolcho bridge and
the Green Park with woodland, road and residential area for SS and the
Mokhyeon downstream and the Gonjiam bridge for T-N, T-P, nutrient salts
and the Beolwon stream that flow through the downtown area for T-N.

The heavy metal was detected above of 1 mg/L in the Mokhyeon
downstream and the Whasin heavy machinery where flow through early rainfall
of road and watercourse. Cu, Pb, Zn were contained in early rainfall because
of tire road friction and livestock excretions flowing in road.

Reduction plan goals of average a year for non-point source pollutant
reduction facility six points in management plans of Total Maximum Daily
Load that A city implement is BOD 4.3kg/day and reduction of average a
year of six point is 6.8256kg/day, which showed 158.7% more highly than
goal after implementation.

When tries to observe a point by reduction load quantity the Beolwon stream,
continues treatment facility, showed almost reduction load quantity of average a
vear because point of the Beolwon stream has a lot of inflow quantity and
stream water constantly flow every day.

Reduction load quantity of average a year showed that BOD is high in the
Gonjiam bridge and the Mokhyeon downstream which is combined sewer and
low in the Tanbeolcho bridge and the Green park.

COD highly showed in the Gonjiam bridge and the Tanbeolcho bridge and
the Green park is lowest.

SS showed highest in the Tanbeolcho bridge which is caused pollution from
stormwater to downtown and woodland and the Whasin heavy machinery is
low.

_ix_



Reduction load quantity of average a year of T-N and T-P showed highly in
the Gonjiam bridge and lowly the Green park .

Although the concentration of Green park was highly measured, Reduction
load quantity of average a year lowly showed because of small facility
capacity.

When inspected the coliform in 2010 year may between september, the
coliform of 120~40/100 ml was detected so unfit for water reuse. So, should
install facility can disinfect coliform.

Because manage to separate graywater and water reuse in the sewerage law,
confusion of people is worried so need to polysynthetically manage related
regulations.

Media exchange cycle of deviced facility is when removal efficiency of BOD is
subminimum(40~60%), clean by water at first and when exceed twice, change.

The result which measures 2010 year precipitation preparation contaminants
when precipitation is 6~20 mm, pollutant concentration increases and then
distribution of concentration constantly appeared from the average annual
rainfall. So need to highly change urban non-point source pollutant initial rain
assessment probability to 909 precipitation.

When decide treatment facilities scale, it is efficient that consider pollutants
removal time, because pollutants removal of initial rain require about three hours.

When remove road dust by water spray vehicle, 44% is reduced. Should
supplement related regulations to accept to allocation of pollutant loads where
implement Management of Total Maximum Daily Load. Because non-point

source BOD standard reduction loadings of road cleaning is about 8.6%.



. A

1.1 A5 HiE

BFAS H< 19604

RO

0l
[
30

KU
<+

Ok
ol
ol

ok

-

KO
=
<+
=

_

K

t=X 2l &,

Ulo

-

KO

=
<+

o)

lo

K
1}

0l
Rr

Y

n0
<+

Ok

ok

9]

NIOICE.

I.'—D_C
- T

110

2 Bt

0
Rr
qr

0l
Kl
1]
30

R0
il

H

Ll

Al

[0
80

RO

ar
Ok

A0

=
T

20074 53

—

—

olct." Watd HE0A

Ql
=

()
[

o

—
[—

H St 420 dl

ok
Kl
<+

—_

w

OICk.

|

S
(=}

[N
= =2

[e13
s

RPN

=E=PN

!

=2
-/

Ol
|

=2
-/

A
=

2l |

t

nl
i

Lt

=)

otAH =
A

[0

olet &0l

=
It
2 &

=)

(1.0mg/L)

LI W20 M2AIE SH L X210t o1& m2olct?

o3
E

s}
ar
H

~
s

-

10

oI
30

KU
<+

a1
1of
00
Al

1}
RO

=
ol

_

<J

0l

wl
e

1)

11

4+ERY

FAOIA=

il
=]

ol0il

Source)

&0

RO

ol
Rl

o

A
(Non-Point Source)

Ct.

H
Oir

9]

_<,3|;_|

ioll
an
H

KU
<+

<+

ol
=l
I
&0

RO

J
]
ol

Ok
OF

R0

ol
K

_

oJ
R0

ol

9]

Ko
K

s}
K-
iof
Ll

110
ur

folJ|

ALD
= o

FAOA=
BOD 4.3kg/day=

b

=
S

22 %20 dX BODFotE2

o3
E

[

30
OH

)
™3
el
ol
al

A0
=
30

RO



oF
ill

oK

Rr
oir

1.2 A

o
i0
KU
<+

o
Kk

0l

-

20

ol

Al ATH HIB2

K-
&)

&

q

R0

= A720ANE

I[]
R0
<

ol
0
1)
g

-

nO

-

T

ol
=l
Ot
&0

1}
RO
KIr
ol
a0
ol

ok

9)

n0

—_

0
oI

o

ol
Rr
K0

ol

0

ilo]

o

ZSHA

pS|
A

22
==

MZAE0A XMels

otk

o

B2FEMZAIE0]
2

E

1

E
19)

K

ol
oJ

ol
Rl
K0
o)

o]
oF

un

gl
O

tO4 20098 3E£H 20104 9

[¢]

A ATH BIELEMZAIE 6400 CH

ilo]

n0

—_

0

ol
Oir

00

64

=
S

ek

H&

C

’

E
—/

Xl BOD, COD, SS, T-N, T-P, &=

KO
KIr

a

n0
OF

A0

ilo]
()

ilo]

9]

n0

w

0

Kl
<+

E
9)
R0
KIr

delAlE 50K

RS

2o

~
(=]

ot04 Hl
HIH ol

19)

-

nO

-

T

I3
=0
&l

ok

a

n0
110

K0

KIr

a

n0
Ok

U
Ho

}

[¢]

CH

o

2|

PHERA

LEMZ AL

o
Io

2

[N

ilo]

=0l

I.

o4 iyl g

a2 20108

el e AlES

ol

=
[

)

[

S

Z20A HIAl

b2

ol

CH

X2l ==0il

t

e}
ol

3

1t

i
o
K+



Kl
ﬂL
&l
M

0
ur

ok

2.1.1 HIEQEAS &

o &

!

2
=

g Fig. 2.10i LtEHH diet

=K0)

=}
)

[SRSeRes

a!

1) 39

Ju
e}

Ll

oI
Kl
0Kl
30

ot= It

A Xl

M
=

KIAl

oo =228

KD
<+

1o

1o
i1
o
=
ol
o

olail

ol
Kl
0Kl
30

0
Rr
«qr

ulo

i

A0
=]
~
H0
[0

R0

Schematic diagram on non—-point source pollutant.

Fig. 2.1.




0l
Kl
1]

RO

O

ok

s&=0

SX0A

=A T
=T, S

KD

I=NYe]
= =

CH XI

K

1
Kl

10

0l
i\l
oll

oI
Ulo

t= Jt52

110

0ir

gt
=]

X0l

=Ml M

}

110

Ol X2l =AtH ==t

=
[a—

=k

JH0I A BN

XALE

[e] Xe)
Ls

=PNE=DN

It

Ki

o
o0
I

ulo
<+

ol

i)

Ll
Ok

ol
=l
Ot
&0

0l
oM
30

RO

o

oJ

0l
Rr

0l

Rr

-

)

R0

Ll

ok

Ll

OlotCt.

010

= Xl-2t el I

| & et

9
27 o

Ll

X220t oele &

al
22 FloiA

Of A FH2E0] 20 MelAlZ22el &

szl

H ==X 2l Al &-

=S
[a—

A[A =

ilo]
()

e)

Ju
1}
fi

ol
ol

-

10

-

n0

CHHNAMSRH HIE32E822 N

p [EEST

o]

oF
ol
A0
=
30

RO

H

S
ok

JJ
e}
ol
Ok
ol
30

RO

Kl
nl

B

9]

-

A

Al

7S]

Rr

ol
Ulo

SELX

HA BIER2E =20

D SIS

ilo]

Comparison of non—point source and point source

Table 2.1.

_ wor &
N = o B
O E.___%_ =
o ol = 5
ol +Mﬁé%
q__L R Gl |1\_o_u.__
80 | 3 WEZ s
ofll - u z0 o o1 i
RO Em___ Ry &R
ol . B o &) R
O m&mmwm
L4 &0 #S IR gz
o} xg__%c_o
ﬂ,l RFK . " ~NoS
= Ol | oF f % OF & RD
O KO | o) = o 20 B <+
° | T | |
- o
R0 5 0 W
n K = o
< Woe W
_ H K R
ou |11 W WD
30| . B0 0 RO R
SIRG zo . WU B0 S
&0 _.__mu _.__o ur __o_uuol_mHOl
mror = BRI ol WS
| o WK oF K oD
UL = Rl =
RY <\ o8 i = 1 &) K0 kD
M0 W3 = ol &= &<+
: [ | |
| o RO
il
-l = ur




=F

2.1.2 TAXS HE2ZS

<+

T
B
Ul
KHU
0l
Rr

g

[m]

K|0
Wk

oK

ulo

CAXEE SIHE & &2

~
Klo

Rr

[m]

K|0

H
Rl
J-

Kl
1]

=
=]

2F
=

OA BIiE:=
OHILESO0l =X

[ = Ol

INEEDN;

Mo

Z2O2
=2
=, Lt

4ot o120l
Ol AL

o

HAA ALK
1

UEI-/\
2o
=T

=

=

A 012t
= SOl

—

o
X

ot
=,

S A0l
)

KENARZ D0 <

A AIE,
(20024,

stEl) HEE U= ZUOot = &

1010

2
[

1}
R
K0

AtEHILE Ab&

H =l OF

d
o

0

d HAS0l 2

ot Eof

X+
S,

o

SOl

JH

BILE

=20l

K
1}

~™
i0J

E0HS0HA &

20l

g AlE d=29

= O
=9

I.

cql
o

o

oJ

0l

ot

_

oJ
31
O
=
nE
O
0lo

Ju
[}
=

-

W
il

=0

o
=

SEAMXSEMA BiEE = HI

gl

o]

cC
sl

o

|

| =
F(first
SAXE E

0

o

2
[=]

b

=1
—

LM

ot = A<,
= YOHXAH =

HAIEIOf HIFIA X

=0l

=
=)

D= 0ll A
ol

0l

b

[

o
| 28

2+=5 0l

b =EE

Ho

OF

flush effect)Jt LIEFLID 2

XI0IZ 0

=
o,

)

ld 272U,

H
o0

H

Rl
O
0
Uir

Ko

-

nl

B
1

oy
Ho

ol
=l
I
0

Ok
J
Ll
Ok

ok
nO0

~
K

o]

u
()



HEHAHE

&

}

HAFAIZIZD S

S8

DZAA

s}
R

11

J
o)
=

b RUCH

a!

=]

HOlAM 2EH0Ictd 21

t= 20l HlE-g1t

¢}

A Xel

deld FAXS
Of et 2
1.7~2.08H

0l
0
1)

It

=
[=)

Ol 2bH

Ko
<+
U
il

0l

Ll
Ok

Ju
1}

~
Klo

OF

100

It

=
[=)

}

A0
]
o0
I

Ulo

HE EHl

jild

|CH 30HHOI OI=2D1% &tCt.

S20 =

s

=
Table 2.20l SAIXNS =I|S=2F

LIEFLHQICH. Y

11

Ho

Kl
OH
30

<+
i
o

gl

Table 2.2. Result of in Sewer Pipes and CSOs

4+ U
Ho
H

6 &0

100

60

16

1.4

i
| :n_
z
— H
G
ok

16 ~ 68

23 ~ 127

3.3~9.6

0.1~0.5

T
e | o
gl

=~
K
o

ﬁwjo

1014

1936

51

16.2

<r
N

:mw H
— | H0

CSOs

30

121

240

17

2.2

0

00

CoD

SS

T-N

T-P

Ju
)
Rr
JF

g

o

H
Ul
A

o]
lo

~
Klo

ol

.

10
E

1Ho
ol

30
20

i0J
ol

i0J
U

4

Ju

lo

f

_

A.._
@
H

ilo]

Mo

JU
)
ol

Ok

0l

- K

1}
KD

X
s

A

o
T

=
ol

201 Al EI =GO QAT

0l

=
S

ogol et ¢

=
=

A5 20| =H LIEFSCH.”

otALk.

LS MAl

80

Table 2.30l S22 ZAIXIZES <@



loads and other urban areas

Table 2.3. Comparison of rainfall

R
\W m 2 2 ™
o < N
ERILERE R
<
~
O
=
e} <
M
% _._.I 4 4 4

Cn_ [ (@] o

Wi

m (@] ©

o — . .
~ i © |2
— —

S oll

E|H

H

0

30 o
o | — |~ 8

H Y s &
T lg 84
o D ') 92]
00

o0
)

o=
TT=

'OL‘I

(2) TAIXIYHS HE2E

9]

jild

ol
180
K
H0

=
100

H

._._.
o
110

jild

2

H

B0

EHE EXO0I=2

SAXSEE CHAl =AHKX

100
il
Ok

ol
o
&0

RO

[0

ok

o

=}

gt =II

It

=}

Ho

SEX A

SN,

ot
s

=220 T-N = E0l

FAHXEG

o

ur

Kl
O
X0
Ur

ol
H

ill

H
ok

o0

Kl
O
X0
Ur

ok

P
(== ]

=1

=2

PN
(=)

oF 256K

}

%5

102 CAIKIE2 EX0IE et C

SEIES

0

2+
=

et

Table 2.401 LIEFH

EHONl ek X010 =2

[=:|
S

EX0IE2

o =
=EE

}

s&2

9
EX0IE0let: 0l=

LE=E

4,

Aol et

E
=

|01 QAOA A

HNZ=H, =5,

AR,

S0l

=
=

=2
=

ol

HEFAN HE 1l

OtLlct =

F

[m]
—

[=]=]
—

1]

10~50%

0l
| =242 D] & (best

HH

0
Bl

i

e

O8=

HH

management practices; BMPs)Ol 2|8 22|t @R &L},



Table 2.4. Characteristics of urban non-point source pollution
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Table 2.5. Types of non—point source pollution management technologies
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Table 2.6. Removal efficiency of treatment method of Han river
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Table 2.7. Removal efficiency of treatment method of Nag dong river
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Table 2.8. Result of 2006~2008 Monitoring
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Table 2.11. Introduction of non—point source reduction facility
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Table 2.12. Result of 2009 Monitoring of Young san river

XelEE(%)
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TSS BOD C0oD T-N T-P

Li=Al d==| B5E | 33.9~69.6 |56.5~87.7|48.0~91.2|-244.7~10.8|-1823~-98.6

Liz=Al S&2l| 285Xl |-50.4 ~25.7]40.5~57.6/51.3~53.4| 40.0~54.5 | 61.3~82.0

=R NE Ote | 82.5~83.2 |42.1~43.6/39.1~40.9| 28.3~31.8 | 50.8~53.9

&2 R+H2 Ote | 87.4~90.7 |50.2~54.3]48.5~53.6| 54.9~50.3 | 50.8~53.7
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3) N&E XNelgs
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Fig. 2.3. Treatment efficiency of equipment form and natural form
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Table 13. Water quality standards of graywater in Korea(sewage law)

<k - = —
= _ - =
=0 ~ =) U | UG @ Y 7o
b il - WL <3 @ =
g | ® |3 =5 | ¥3 E EC
= DU ~ =4 N
o
= [ =
+ 8 W 0 kS
00 = M o P M 7o
R0 il == @ S
Kd 10 e ¥o) )
] S S
s
2 | - =
S ol — - =
$ 18 = R | 20 © T
~ =) U | e @ M gty
S 22 | 57 “ g
0 ~ £ O
i £ o
[qN] —
o
s
w2 a | R = | =
B | = |2 miy | i g U T
ol 22 | 32 2 | h3 | 82
= w2 ~7 | 8% 8&° | &7
<+ N -
o
uﬁ R0 o~
H it =] = RrMHRE
o - INBUIES
20 0103 © - o} __Lom 07 3
AR f<f= 30 BAS
__A._o MO |..A.._ .A._(\

Of et 2416H0{0F StCY.

fill]
o0
160

U
[0
]

U
ar

U

0

Br
ol
)
i

20

XM
=

X 2IAl

S

ES S|
i —1

= Ol

. &M,

o

Ju
m
0l
oll

i
1o
KO

o

Ulo

alll

Rl
Rr

oI

A =
= S

dl

OlZ&£HI0l CHoHA &, &

al
=

ot
s

210l

CEZ HelAl4,

ol

SR A2 =2 TWoIES AHE

H&EZZ0ILE EHAIZ Ol

20l

=
S

ilo]
()

<
o

<
K]
3

3
I3
3+

19

<
00

-

Ao
<

Al
o wf

J

o

J

<

-

KD

00
oll

3

K0

=
1o

3

19

_40_



DIELCEN

felLtete

Ju

120l A 2005E DI

23

@

i
KD

b UCH

o

Table 2.1400 HIAl

gt =S

H

C

20

o0

PN
=

IH

Table 2.14. Water quality standards of reusing wastewater

L0
— . ()
S © = S
v =
+= || o = i
< [ee) = | o Lo
M I A VWY w8 2 v g
= ) =) DU
R0 E_.Ou
o) )
W IR P © | 9 | o ﬁ 0 Hﬁ Ble |- |9
M| o |V | V|~ = |V w Y vV e
L0
_wd 2 Gl ~ |
K R 7] 0o ) © ™ N i o) . 0 = —
N ¥sE e | T VISV IR W A
r | s
3 ©
Kl mﬁ\m_. = © N < <] 3 ©
<+ g o VoA v DAY @
iy 5
(@) . o
= | b N WS S v T
_ Vv —
o ° ’
0 [Ye)
W <k <F ~oo © ) N ﬁ o) _MF_ =) — —
R IR0 o V|V A v v IR
o < =) DU
[Ye)
WK< o T o | o
W Ol Y A0 9
HrO| =] TR
L0
; ™ il
n il O m | 8|S
RO o s YA
L0
LH — — < G35 ) ) —
040 - —J - ja) - 180= = - - =
o - |5 %5 El=z|YiusBgW=sig 5| B
0 s S 2 2y U peBEEg 222
= bs o = I = R = = = n
Mm A Q 38 ir r %w___(\ /u_l.m\ E W W el

_41_



D12, 2004)"® 5t

=3

e (

o

i0J

HPARE]

b

o
[

X5
[=]

=0l

Set 0l

0l
Rr
0}
KK

&0
o)

ur

nJ

ol
ulo
ar

ol
<0

T
Mo
gl

Ju
o)
Mo
[0

ol

EA= DN RS =

0l
U

<

JU
ot

(-t

olail

5%
<+

i
<

3
o
I

 BOD 6.4mg

o

Ik
[=]

tD (20079 J1E D& Hel =

o

=)

3

o
o

=20l

DEXelol et

Ck.

<+
00

Kio
Al

i
<+

2

[N
<+

19

ilo]

ilo]

OF
K
1}

o

<
00
ol
Ho

~
i

]
ol

oI
180
I
TH

ol
Rl

0}
K
i

z

0l
o0

[0
11

010

o3
<+

on
H
o

11
0{0

3+
12

ol
o0

ilo]

-

al

Hob UCH

110

Il
ol

Ok
OF

R0

ol

HMOZ HIZ2

110

i
<+

Xel

ur

<+
i

ol

ol
<

ok

ar
H

ol
Rl

m
KF
T

ol
ol
3

-

T

a

0
1o
IF
30

E=SIES

g

=S
[a—

NV

=
1od
A0
Rl

ok

BIlE= At

Al

0l
U
[0

21
Rr

oy

ulo
J

2Z0

=
=

[l

24|

SIEN

SN

CH
=

KA

ilo]

ol

T
oy

a0

o]

U
()

5%
<+
i

ol

Industry)2z &=

=2
=

AHEH H|
2 A (The Third Water

JHA

b

o
[y
=

MI3<

=

=2

o 240 <
OF

=
[

b

O
il

2l

o
=
1

(3

N
=

}

A2

+

2
[=]
[ul

b

2t
i
bl 2e 2

T ot=HMeIl=2 i

A
A
=

o
<+
il

oll
s

%
o
K

0l 22 (500m*/

=

A2 (500m /& Ol
al

S PNE=10]

IS

A
T

1,905004) A& E&E 23,946,298m/
, 500m' /< DIEF 130,248m' /), 1 Jt20 DEX™elAl
— 42 —

2,262 2]

—

[a—

aret
ol

J1E &=l
=

=

ar
Ol 4 23,816,050m"/

20074
& 357044, 500m /Y

=

al



&2 9,080,312m /2 (500m /L Ol& 9,027,650m /&, 500m /L O|EH 52,652m' /
)2 LUEtRCH St=XMel&e 18,404,380m /2 OIH, DS HMelAld HMelE2
514,776m /& OIC}.

NAE ot=xel EH2S 24HEH MASSEAls 4942 M2l &AM 5,810,000m/

=
ol
=
6,

U2N SUHot=XI Sl & 24.3%E XXIotH, RAZHAIS AL 2,068,120m/
L2 °F 8.6%, CHAZIAIL B 1,862,490m/L2N 7.7%ZEE XXots A

©Z UEHC. O USlils AEZFAl, HWEEAA, SMHEAAS =2F LE
LI, TE€2&= FJIT0F 5,132,908m /22 =UHIS2 < 214852 XtXlotll
UL dIHeZ M &He HMadEgs NA- FIXNLIXSH=

XMelot d=Ho=z of 0.7%2 AtAIot] UCH.

MelSEHEZE )OI 2450 A2 M 6%E XHXIStD U2
o, g48scX %E(E%%’SQLI, D] S)2 31%2! 1124010, AMEES
S Sof D=MelZ-E2Z dEot= FAHI0ICH

20078 & DJ|E Z3ot=HMlAlE & 2,262014 Jt20l ot=Xcl=E MOlI=Zal

== 121042 THOIEot=s XM2l&E2 HIEE2 & 5.3%8 Tt

=& Hlg2 '0749 7.7%(4.99m/H)2MN A2 64.99m

AAm ez 06E 0l HioH SItotRULt.

00 0f
]
o
«©
Q
ro
»
~

J JI20l 2B 0lAH(58%) S MELFHAW2E = Z| 242 MHolEdt2, U
HX(2.7m)= SIAKANE24+-2HELs0E2r 52 2 842 MoIs8otl U
CH.™ a2l ® X2l MO0 28t XAIEH AFES Table 2.1501 LIEFLHSICEH.
Table 2.15. Status of reusing wastewater
e oS

aa= A | E2 ] | BIA | Al ay OIS 59 | 3Y

oIz &t

o 641,914 | 371,980 | 151,712 | 5458 | 32,614 | 9,131 | 4,453 | 119,502 |269,934| 198,623 | 40,383 | 9,899 | 26,09
o7 | (&m'/4A)

g% | 100 | 579 | 86 | 85 | 51 | 14| 07 | B6 | 21| 02 | 63 | 1.5 | 4.1

oIz &t

Xt /L 40,806 | 244,800 | 115,230 | 2,56 | 18,642 | 8,139 | 1,000 | 69,303 | 245,986 196,816 | 29,347 | 6,919 | 12,94
06| (Em/H)

HIZ(%) | 10 09 | B35 | 66| 38 | 17| 02 | 41|51 | 401]60]14]| 26

¥ BX: 7S S3otHMalAE 2Z2el AEIAL Z0 (2008, SER)



& =M

st

2.4.3 2 MOS0l O

otH

1301 o

24
=2

ilo]

i

2009

0l
o0
30

il

5%
<+

o

oI

ilo]

H KIS ALE 2 AE

0

=2 &£
=2 o

252 1&Xel

M
(S

ilo]

Mo A

]
0l

o)

o)
oF

R0

ol
Kl
O
X0
U

Ok

1)

ur

]
s
a)

_

w

IF
-

od

KIr

|
110

1)

iof

R0

1

o0

Aol &

)
|
iof

2 MA LYl

ok

Rr
KD

Kr

2E HIAHLISS Soto

A0 A 2

IZA,

&l

S2(

J
=

oI

Ct.

Al
ot=HMel&#a =

l[e}
100
IH

ol
U

o0
IH
ol
Kl

ST,

Ho

felltetel

OF

R0

t=xel &
Ol

110

O

A

2005

A AO|C}.
Nonylpheno! (LH2HIH HOMSZEZ HI0IS4d HHEHMS

==
O TT

I 0.5pph2 2=

=
T

t2 A

=
RN

0l

o

AHOILAL Lt

KA

ol

o

=

b

i0J

el Ols

LHEHLH ACE.

i
™3
<+
o
u

Ju

==
1o

Ok

ol
Ll
iy

ol
N

0
o
%0

LH 2B A

=S
[

}

Ll

19

MHolgs <oke

ot==xcl e

et A

SE =)

F=H=Z

SWUHOZ Xl

<+

ol
ar

o

K

2 3

[y

ot= &¢@

o4

b= XMel=2 M

110

A0, Ol=

b2=X 2l

otH & AO0ICtH.

ol J1Gd

|

=
l

E=

- 44 -



t=Xcl= THOIE Al

o}

2.4.4 3

= =
Txl_-l

HZ Al

f

Z 1

)

B2

SEoteXelAlE 292l AE ZAH20084,

t=Xicl== MOlE MIE LF

¢}

ol CHst

IF

KJ
A0

Al

1998 2Xt Z At

AH(350,000m" /&),

ot=E5 XZclot

680,000m" /& 2

=
=)

(330,000m/2)E E=35IN

tO DI

pas ]
=

Xelot

HEgdslgez

Sl

kiJ

del Al 2t

=X

1(47,000m" /L)

OFA
i

Xl &H(45,000m /),

=3

2002

2 M
H=0A #20F JtE 2 S3ot=XcelAI&Z0]

=
[a—

}

o

)ILKI X2l

et DHHUXE

m
o
<

<J
ok

~
180

00

ol
ol
7D

M0

XMelsd2 A0

H
50

ol

BOD 1.9mg/LE HIXOIO Table 2.161 &LCt.

=2Z A2

=S
[a—

HE 2 H

Table 2.16. Discharge water quality(Daegu)

(JH/mL)

805

P

(mg/ 4 )

1.332

T-N

(mg/ 4 )

9.836

SS

(mg/ 4 )

3.7

C0oD

(mg/ 1)

7.4

BOD

(mg/4)

1.9

U
)

2008

_45_



ilo]

pm

Ol E =0l

1}
ok

=

iof
R
ou
W
o

M0

20
(s

el 2010t JUCH.

(s

=

ot&

Lo

t& Ol

e}

LH Oil

0l
o0
X0
K
ol
A0

ol

ol

ol
K]
s}
Ho
ol

oo
ol

&0
o)
rd

K
"

KJ

o)

IH
g

<+

—_

0l
o0

ol

ilo]

4 TH

=)
=

M =X

o)
U
ioll
ar
JJ
e}

Wl
&0

ol

2r96% Olat= ot

b= MOlIE=+2

[¢]

2 20082 &M

2|

=)
=

EH=

E AFEotD UM,

SaTiel

o]
ulo

<+
0

<
RO

A
<t
60

KO
)

<+

LoiXs S8
S < 2.8%h= =R

&

pN|
=

Xel=

PN
=]

pSE|

A
T

}

¢}

Al

(s

%

S

=
T

OICt.

=]
=

H =

2t

s sdU

N

pS|
=

ULH.

ni

2 Table 2.170l LIEFH Bi2H 2tCFH.

}

o

Table 2.17. Water treatment construction(Bucheon)

}

=
S
3

=]

0
T ~8 0w
21l o © | © | ©
)
H | o o | v | ©
Hlag 21NN
ur = oo |l o
2122828
S ¥ |lw|w |~
M
ol 2 ||
e | Ao = A0 | A0 | AD
RO [ D | &~ | T | D | D
i)
o < &8 &
| — ~ ™ © —
T g . . .
E | o|lo|o
=l =882
Al <2 N
Q| E | ov|lo|lm
T o || o
193 ) ) )
2] 0 @ | - -
1S5
Slo |l |9 Y |©
&) T e | O |~ | W0
1S5
Slo|I @2~
o) Ww| o — | o
1S5
KH
Wi o |m 5|4
™= || R0 | & |
el

H

N0

}

o3
B
10
K0
iy

ol
IH
Kir
g

o

<

X0 =

=2
o O

o

O 1109t (2f 50ha)

3
M

oLt Holg =&

_46_

Z0I22 2 Table 2.19%2F £ L.



Table 2.18. Status of

water quality weeklys(Gangjin)

- =2 BOD(mg/L) &E2=2==(H/mL)
Holg s=+2 1.5 <30
MHolE+=& A0J[E 801 at 200015t

Table 2.19. Status of water quality monthly(Gangjin)

=2 (mg/L) Horg 2242 Holg4z ADI=E

cl” 2AE 25001 5t
Al 2AE 50! 5t
As 2AE 0.050] &}

B-total EHE 0.750! 3t
Cd =EEE 0.010|&t
cr'e SAE 0.0501 5t
Co =EEE 0.050| &t
Cu 2AE 0.2015t
Pb 2AE 0.1015t
Li S2AS 2.50| 6t
Mn =EEE 0.2015t
Hg 2AE 0.00101 3t
Ni 0.048 0.201 5t
Se 2AE 0.020| &t
Zn 0.057 2015t
ABS 0.05 0.501 5t
CN 22A45 S2A=
PCB 22A45 S2A=
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Table 2.28. Construction of street cleaning in Incheon(2006)
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= 47 1 (=) 1 (=) N - 53.2
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_ 142
[=RE]
R (2.0 kn/2) 6 (37 km) 2 (42 km) 0.4 32 101.51
139
N7 (2.0 kn/2) 6 (20 km) 1 (40 km) 0.8 21 290
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Table 2.29. Cleaning standards in the United Kingdom England(Recovery time

of the highest grade)
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Table 2.30. Variation and removal efficiency of dust loading to before and

after cleaning road after the change in

CZ2L-Ho FR T2 579 &2
Composite XD Xl
= AKX == AtA S AKX =< AAS
>8504m 0.67 0.84 0.49 18.59 1.77 6.05
250-8504m 0.84 1.09 0.67 33.68 7.76 11.90
125-250um 0.34 0.34 0.22 13.27 4.56 4.98
2 ZE Dust
. 75-125um 0.18 0.16 0.10 6.15 2.53 2.37
loading
53-754m 0.09 0.05 0.04 2.49 1.36 0.75
36-534m 0.05 0.06 0.03 1.34 0.96 0.80
<B36um 0.03 0.04 0.02 2.14 2.24 0.85
Total dust loading 2.21 2.58 1.56 77.65 21.16 27.70
silt loading(>75um) 0.178 0.150 0.084 | 5.964 | 4.549 2.396
2 HACHH - 15.7% | 44.0% - 23.7% | 47.3%
HUASE (%) Xz . .
cama = - - 52.8% - - 59.8%
HESE(%) = (3A2H sL - A & sL)/(HAHE sL) x100
TSAHM SEA AY 2 20% ~ 60%8 = OIMHAE Hd2A2l= Hez LU
EIGCH, St 2L SHAE g9alg A TSP 2 3098 = M2
= Z2UE TS0 D2l HIJMHX SHE=(WRAP)UHIAM BIZHEZ=Z0HAS 23
2 A0l =240 ek 10% ~ 74% HIASCHD oFQLCEH.
2A0A Hel= Table 2.308 AHEH, T2 AU (A, 2L, B
) 2 C2EA2AIT2 )N Ot HA H2ASS0| 10% ~ 97%IHA H2E=s A
2 2 = Alt. Sol s /AL Bde dABU=E s A Al EIF £E2 A2
& 2 QAL =2 2E€SHUSR A X=0 2otH ZHEZ=2=UWA HAs JE
HA AN 15.7% H2EesE B8tH 2 A Al 4% H&dE= JCeZ LIEHSCH
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Table 3.2. Daily precipitation of a point
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Table 3.3. Sample preservation methods and period

g = 2EYY ZU(HE)EE012t = DN ES ) Faly
BOD 4C & 48A12H(BAIZH) 48A| 2t
C0oD 4°C HS0.2 pH 2010t 28 (7€) 5¢
SS 4T 2& 72(-) 2~3<g
T-N 4C HS042 pH 2010t 282 (7)) 5¢
T-P 4°C HS0,2 pH 2010t 28 (-) 5¢
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I

ok

3.2 MelAl& &

0

3.2.1 HXIE Al&(COS-MFS)

CDS-MFS(Cont inuous Deflective Separation — Media Filtration System)= ZEXI
d AE=Z A dXel A2 = XeAl82 REECH 8Xel Ald2 A3d,
AFE A2 MYD|, &= S22 XalotH, Z2HE F= X2AMNEld=s 282

S O&et JIAS Soto XMilots AIZZ A Table 3.500 LIEHLHRUACEH.

Table 3.5. Specifications of equipment form(CDS-MFS)

7 = COS-MFS
ngxs || CEEEAS
o lelmt3
« dEOl EXlE DS= 45 RER=E &
Ol 2ol ZEE2=ZMN W2 WH=FIIE
el ppez & k4
« I8 E
g_tl
EXIA

XceIEE |+ 60%(BOD), 30%(COD), 70%(SS), 20%(T-N), 20%(T-P)

B x & o
XA | A3 B2 5 1% HABK(OS)US BA HAR2 AR AU A

Q4 290 10M0IY T (122H 27 NESH ST
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=axd PRt H2la HEAN SXIE ASHT > 1000m | SEES FUL OPEN
S5 ol SEWD
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3.2.2 &X& A& (HDS-FSF)

HDS-FSF(hydrodynamic separator — Fluid separator filter)= ZXE AAEZA
A A2l Al = XMHelAIE2 REEC. 82l AlIE2 A3E, AFE AL
2 2t 2 RS2 s2 HMlotH, F= M2AE2 HMHE 0186t |II=22

XMelotes LA Z Table 3.6 2 L.

Table 3.6. Specifications of equipment form(HDS—FSF)

P HOS-FSF
N=
qo |(SEE SR, 2D, sas))
‘2529 HIEQY MelFXZ HX2IAIAHR COSHA SUS2 S Al &
g | HOHE Vortex(£8E01)8 0185101 282X 2 AXSS MIHGD O
= NYXES 2 XMelAl&Ql FSFOlA OiTHol s HIREAS Helst =
BHE5t= ZA0ICH
by
ARRI
S
S |*30%(BOD), 30%(COD), 50%(SS), 10%(T-N), 20%(T-P)
e e > 8 Hl 2
ZJ| | AR 252 Qsh 1R H2ABXNE S H22 WIAH U
ZA | = M
= SUKR20| 80m /hrol4t X% (122H KX
- IS
*d (RXQR: 100 /hr, SHAIZI|: 80 /hr) | START
Xl—%
oc | HS2& STARTAI
3022 63 M4 2 Al XHs2& SToP
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3.2.3 AEE ANE(HEZI|A F
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Table 3.7. Specifications of Contact Oxidation Process facility
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3.2.4 NEHAI
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Table 3.8. Treatment method and facility of quality
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4.1.2 N&EE ZLHE 21

Table 4.2. Inlet and effluent concentration of Tanbeol (42 = mg/ 1)
Qg mo | 121Xk | 28Xt | 32Xt | 43| %F | 53Xt | 63Xt | 72IXE | 83Xt
= == 1(06.20)|(06.29)|(07.02)|(07.09)(08.11)|(10.13)|(10.31)[(10.31)

BOD | 7.5 6.2 1.7 8.4 4.8 5.9 9.8 10.3 12.8

Cb | 19.9 | 21.3 5.2 10.2 | 2.8 0.7 | 21.1 20.1 24.8

S| SS | 200.7 | 1735 | 76.3 | 66.1 | 489.2 | 129.8 | 109.5 | 294.2 | 267.6

TN | 5.992 | 11.144 | 6.363 | 6.274 | 6.528 | 5.184 | 4.801 | 2.797 | 4.75/

T-P | 0.400 | 0.546 | 0.168 | 0.198 | 0.583 | 0.499 | 0.364 | 0.298 | 0.%47

BOD | 1.9 1.6 1.2 1.2 1.8 2.0 2.0 2.2 2.9

cb | 7.5 7.5 4.2 4.5 8.2 10.8 8.2 7.2 9.8

26.0 | 2715 4.4 5.4 5.9 5.5 | 2.4 | 632 | 2.0

0
3
1
2

TN | 3.938 | 7.637 | 4.358 | 4.191 | 5.126 | 2.875 | 3.910 | 1.669 | 1.737

T-P | 0.145 | 0.145 | 0.120 | 0.117 | 0.116 | 0.220 | 0.197 | 0.092 | 0.149
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Fig. 4.1 Average concentration of Tanbeol.
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Table 4.301 LIEFH Hiet 201 =W X&HS BD AZSFotE2 83 XHolAM
1.224kg2 2 It = LIEHS 20, C0D= 53XH0IM 4.472kg, SS= 43| XHUIA
121.454kg, T-N2 52/ XH0IAl 0.53%g, T-P= 43|Xt0IA 0.112kg2 2 JtE = U

EtGtCh. 23 XHUIA & &= 25 Ot 22 AZRotE0 AHEEJATH

A

Table 4.3. Reduction flux of Tan stream Beolgyo

(&2l ka)

- = 12/ Xt | 28Xt | 33IXt | 42X+ | 53Xt | 62t | 72IAF | 82Xt
WESEN, 06.20 | 06.29 | 07.02 | 0r.09 | 08.11 | 10.13 | 10.31 | 11.08
a2E 2.5 4.7 8.5 16.7 8.5 2.8 6.0 4.7

(==2Z<gnm) (9.5 | (17.5) | (27.5) | (51) | (26.5) | (11) | (18.5) | (14)
seH(m/hr) 19.0 8.2 | 5.9 104.1 0.7 | 36.3 | 49.1 48.3

BOD 0.234 | 0.016 | 0.881 | 0.564 | 0.864 | 0.7%4 | 1.057 | 1.224
CoD 0.6%6 | 0.027 | 0.776 | 3.8%6 | 4.472 | 1.260 | 1.625 | 1.868
SS 6.381 | 2.329 | 6.321 | 121.454 | 16.467 | 8.548 | 30.647 | 30.513
TN 0.1771 | 0.080 | 0.266 | 0.279 | 0.539 | 0.106 | 0.136 | 0.353
P 0.018 | 0.002 | 0.006 | 0.112 | 0.064 | 0.018 | 0.027 | 0.054
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24
=

gt Zit= Table 4.401 LIEFHH Hiet 201 S&

AFDF

=0l =2
JSOIM HMAISH Hi2E 201 EA, &,
b %2 T-P &=01 Jt

B

0

=
—/ O T
N,

1525kg/day, T-

ol =C
=S T

L Oof =

IT M —

Cl, Ol= BIZBQ8EXNZ

Table 4.4. Reduction flux of mean annual Tan stream Beolgyo

T we o

otZ0l 0.0038kg/day=2 Z=ALEIASH,
0.0013kg/day, T-P 0.0002kg/day2 =
Sotg0l =4 LIEHRCE.

24

(Gt : kg/day)
2 e BOD C0D S5 TN T-P
Am7
A2 E B e 0.0038 0.0100 0.1525 0.0013 0.0002
(2) D3 & & 2ot
1) S RSP &
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gt LE=ES =FoY

2 ==0l M2 BOD, COD, SS,

JeltaE 20099 6ESH 113 A0l 9210 Z2H
=0 Z2UEE Z0t= Table 4.500 LIEFH Bi2b 20I

O 2
[eXe)

T-N, T-P &=22 EHRsT= 2t 11.3mg/ 4, 27.4mg/ g, 322.2mg/ 4, 4.792mg/
£, 0.606mg/ L2 SHLUCH. 22 B 53X 2 7T3AXNUAM R2 sE(=2

0K

JIZ0I5t, SS 56mg/LOIgH Z el JALH, UR+= SSXHUAESEIIFE O

HE HMeldld A2t SSo Ez s S (40.

S
fwetd

A
S
MHH
=
(@]

c
o
P
B
Py

t2 2EE0 U0

0, 8.9mg/ g, 40.1mg/ 4, 2.517mg/ 4 , 0.129mg

HMelAld J1F(10 mg/ £ )20 = ERED ASS 2 = UL

Table 4.5. Inlet and effluent concentration of Green Park

(S+2l - mg/g)
a2 |lmp 13| Xt | 23| X} | 33| XF | 4&|XF | 5&IXE | 68Xt | 7&lXF | 8& X | 9% Xt
= == 1(6.20)|(6.29)|(7.02)|(7.09) [(8.11)](10.13) | (10.17)|(10.31) [ (11.08)

BOD| 11.3 | 9.2 | 148 | 16.6 | 12.5 | 4.1 16.8 7.8 14.1 5.8

=) CD| 274 | 299 | 3r.2 | 4.6 | 30.5 | 8.6 33.4 19.9 271 15.6
& | SS|322.2) 134.4 | 69%6.3 | 665.0 | 514.2 | 55.7 | 211.6 | 54.5 | 343.5 | 224.8
- T-N|4.792| 8.747 | 4192 | 6.187 | 5.043 | 1.100 | 6.063 | 4.967 | 3.380 | 3.450

T-P|10.606| 1.296 | 0.764 | 1.407 | 0.693 | 0.136 | 0.489 | 0.134 | 0.311 | 0.221

BOD| 40 | 1.4 | 74 | 7.8 3.9 3.1 3.4 2.7 3.0 3.3

cob| 8.9 | 6.1 7.2 | 123 | 8.8 4.1 7.6 9.0 7.5 7.8
SS140.1 ] 18.1 | 2.7 | 29.4 | 288 | 23.4 | 49.9 14.6 114.3 | 49.8

0F

4 v

T-N|2.517| 3.833 | 3.423 | 1.802 | 2.654 | 0.716 | 4.114 | 2.474 | 1.710 | 1.929

T-P10.129] 0.171 | 0.189 | 0.141 | 0.123 | 0.045 | 0.220 | 0.063 | 0.085 | 0.123
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2 49 8R40 QIASHY HEFA=STE Fig. 4.4001 UEIHUHA =,
HNOIE S22 0lold SSsE2 |20 2 HalsE B0 UL,
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S=(ng/ 1) s (m’/hr)
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100 | 15 —e—B0D
80 110 —=—CO0D
115 —4—SS
60
1 20 —>—T-N
40
12 —%—T-P
20 {50 e o
0 1 1 35
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Fig. 4.4. Average concentration of Green Park.
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Fig. 4.500 LIEFH Bi2t 201 dellt3e R+ s& UHl 272 MAHAEES
2 BOD 64.6%, COD 67.5%, SS 87.6%, T-N 47.5%, T-P 78.7%=Z ZAtZIRULCE.
of XI¥eS EXYE ZHAA(COS-MFS)2A AHEE2S BOD 60% COD 30% SS
70%, T-N 20%, T-P 20%= &otd UL+, 2HEE UHl HHEE=S ZdHEH T-P
S=2 293.6%E = 4ot l, T-N &€= C00 &=S= 100%0le EHSES
oS 2
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- ==
TS HCZ2 2ALN €2 FXE AgQ Bd=xw XNE Hl=s MAHEES
El
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40 EEHESE
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Fig. 4.5. Removal efficiency of Green Park.
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2IXOIA 2t2F 0.027kg, 0.114kg2 2 IHE &2
AZRoteS LEHYLD, SS= 73l X0l 0.642kg, T-N& 52 XtOllA 0.012kg, T-P 2
°F

e 22 ALR25tES LIEHUHRUCE.

Table 4.6. Reduction flux of Green Park

- & 18| XF | 231 X+ | 33Xt | 431Xt | B3I | 631 XF | 73X | 83 AF | 93] XF

Xt 6.20 | 629 | 7.02 | 7.09 | 8.11 | 10.13 | 10.17 | 10.31 | 11.08

a2 2.5 4.7 8.5 16.7 7 2.7 4.7 5.8 4.7
(FHZ<e,m) (9.5) | (17.5) | (25.5) | (51) | (21) | (10.5) | (14) | (18.5) | (14)

seH(m/hr) 4.8 10.0 | 126 | 31.1 12.7 7.1 5.4 1.2 | 131
BOD 0.078 | 0.213 | 0.302 | 0.798 | 0.027 | 0.245 | 0.075 | 0.362 | 0.092
CoD 0.240 | 0.559 | 0.808 | 1.886 | 0.114 | 0.490 | 0.174 | 0.591 | 0.291

SS 1.494 | 13.471| 13.673 | 45.404 | 0.758 | 3.193 | 0.642 | 6.364 | 5.764
T-N 0.049 | 0.020 | 0.115 | 0.247 | 0.012 | 0.038 | 0.036 | 0.053 | 0.048
T-P 0.013 | 0.016 | 0.028 | 0.054 | 0.003 | 0.006 | 0.001 | 0.007 | 0.003

—
Q
O

e 4700l D23 o QE=SEHE HE LD AMZTFotES LIEIH Bt 201 &
P20l BODS 2R HER AIZR0HE0l 0.0015kg/day2 ZALEIRA 204, COD
0.0035kg/day, SS 0.0622g/day, T-N 0.0004kg/day, T-P 0.0001kg/day@ 2 LIE

il
ol
0ol

O ol
O

sCorr oA

JRITA NFS CE Y2HRINE 5 018 W R AARLY U22 U
0 Jbz e

| —
_=

o
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Table 4.7. Reduction flux of mean annual in Green Park

(&2 : kg/day)
- =2 BOD COD SS T-N T-P
HAE 7
JUETRupE 0.0015 0.0035 0.0622 0.0004 0.0001

(3) =2BA dtF +&8 L ol
1) S 483 =&
SEEoIR= 2t S 630 2d RFW LESES STo¥=0 2LIHY Z
dt= Table 4.801 LIEFLHRACE
Table 4.8. Inlet and effluent concentration of Mokhyeon downstream
(EFS1 = mg/q)
22 B2 (5 | (Gr.op) | (r0m) | 08D | (03D | (i1.08)
BOD 14.2 2.4 16.8 7.4 4.9 24.0 10.0
- CoD 18.3 18.4 17.2 18.8 1.3 23.5 21.0
& SS 126.7 83.9 82.6 110.5 88.6 265.5 129.3
T TN 8.489 15.054 10.465 4.631 3.072 10.776 6.934
P 0.674 1.215 0.581 0.783 0.375 0.633 0.458
BOD 5.9 9.0 7.5 3.8 2.7 7.2 5.0
ot CoD 7.7 9.4 10.0 8.1 6.6 6.4 5.9
= SS 34.0 30.3 36.4 33.1 47.9 37.3 19.0
T TN 6.582 8.898 13.882 5.840 2.172 2.699 6.004
P 0.315 0.475 0.519 0.427 0.223 0.099 0.151

- 97



o2t

TT O

-

s =

F Y2 g5 BasE= Fig. 4.700 LIEHH Hiet 20l
Habt dgs € = A0, =&=0A2 B0D, COD, SS, T-N, T-P &
sE= 202 14.2mg/ ¢, 18.3mg/ £, 126.7mg/ 4, 8.489mg/ {, 0.674mg/

UM, Sol, TN &=22 Jd2l3a S 60 HSXelAE

O, T-P &= Kot 2XgW Use2 st =H LEECH

121 22Xt 33X 43X 53Xt 62X

Fig. 4.7. Average concentration of Mokhyeon downstream.

_98_



A= 50| ¢pst 2P0 o5t ZUNMA £, HSASS, AFZ S i
=20 820 RN SLSFIH SOttt MOIgtdl & 22 0IC.
Of XIZ2 ER& =79 & SN LR RY2=2 2ol s&It =

2 AOZ BHLEIC},

g0 BOD, COD, SS, T-N, T-P &=29 HIF == 22 59mg/4, 7.7

mg/ 4, 34.0mg/ ¢, 6.582mg/ 4, 0.315mg/ § 2 ZEAE| UL,
]

4N

HIEQQAMZAIE AAEAHBDAM(2007E ZFA)0 2t EHXE AFAl

0

A
(HDS-FSF)2l E&HSE2 BOD 30%, COD 30%, SS 50%, T-N 10%, T-P 20%= &ot1)
U=l SedcrtRE, 22X, ISIKE2 XS AFAMEZ2 A UL

He== s& UH 252 HAH=E=2 BOD 58.5%, COD 57.9%,

SS 73.2%, T-N 22.5%, T-P 53.3%= AT UL
e s U 25 MHsE2 2= &=30A EHss20 Hud =

(=2
_O'j
2
(]
-

0
B

F
2 22 B = Mol ReZ2 2A-RULH. Sol FLSFe T-NY T-P

Ol 22 124.6%, 166.3%= E£HZ SO0 dliol MHFEE0l =H XA ACH

40 k—‘ —‘ ODHASE

BEHNSE

20 M ]

BOD COD SS T-N T-P

Fig. 4.8. Removal efficiency of Mokhyeon downstream.
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Table 4.9. Reduction flux of Mokhyeon downstream

(&2l ka)
- & 13| Xt 23| Xt 32| &t 43| Xt 53| Xt 63| Xt
==& Xt 06.20 07.02 07.09 08.11 10.31 11.08
(%%E%mm) (57.5) &5 | 5l | @Gls | @ | (40
se(m/hr) 51.9 23.7 57.8 77.0 58.5 60.3
BOD 2.235 0.449 0.544 0.330 2.476 0.677
CoD 1.578 0.198 1.084 0.777 2.517 1.962
SS 9.151 2.023 11.210 7.604 33.142 13.433
TN 0.877 —0.348 -0.1%4 0.107 1.214 0.130
T-P 0.131 —0.006 0.037 0.029 0.081 0.040

1) A2 MMA2Y &

|
2) X @ 2009 JI&E ZFXE AlZHH

x4
0y
2 40
o
(@]
=
LS
o
0y
40
o
i
0Q
0
=>£
3
>
S
=
|0
"
2
0y
40
o
00

k

N

EtRte0, JtE Z2 AZRotE=2 42 Xt0lA BOD 0.330kg, 22l XtollA COD, SS,
=0l 22 0.198kg, 2.028kgl =z & 2 AZRSHE0l LIEFS D, T-N3t T-P
Ol 282 -0.348kg, —0.006kg2 2 A RotE 0l H M UL
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CESEE 20008 HED AMZLFOIE2 Table 4.1001 LIEHH Hit 201 S&

S0l BDE =9 ZR HEZ AZRotE0l 0.0046kg/day2 EALEIU2M,
COD= 0.0056kg/day, SS 0.0524kg/day, T-N, 0.0012kg/day, T-P, 0.0002kg/day2
&£ LIEFSCH

Table 4.10. Reduction flux of mean annual in Mokhyeon downstream
(< : kg/day)

- = BOD C0oD SS TN T-P
HE
JUETpup 0.0046 0.0056 0.0524 0.0012 0.0002
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X guEsE A2t S 730 2H REW LESESsEE SHod=0 Z2LIHE
41100 LIEFEH Bi2t 201 =Y ==0AM<2 BOD, COD, SS, T-N, T-P &
SO B sk&s 22 16.8mg/ L, 22.8mg/ ¢, 198.4mg/ ¢, 7.025mg/ £, 0.788mg/

{2 ZMEUSH, 5o, B0DY T-P &=2 Jdellta S 64 Z2HclAE S Jt
=

Table 4.11. Inlet and effluent concentration of Gonjiam bridge

18Xt | 2381kt | 3=2IAF | 43Xt | 523Xt | 62X | 73Xt

7 87 (620 | (7.2) | (7.9) | (8 11) | (f0. 17)| (f0. 31) | (11.8)

HI

BOD 16.8 8.3 2.4 20.5 3.9 15.5 38.4 10.5

CoD 2.8 16.9 17.2 2.4 2.7 26.6 31.2 24.7

198.4 9.0 1656.8 | 232.7 173.7 1M1.3 | 3%.7 | 214.3

4 1© H0
1%

TN 7.025 7.533 | 4.182 | 5.048 | 7.266 | 8.145 | 10.407 | 6.593

P 0.788 0.505 | 0.5%47 | 0.806 1.810 | 0.583 | 0.653 | 0.615

BOD 5.5 2.9 5.4 5.7 2.1 4.2 13.9 4.3

coD 9.8 6.7 10.5 9.1 7.0 12.9 14.9 7.9

0

SS 7.5 32.5 86.4 9.5 n.2 57.2 131.3 2.7

1+

TN 3.932 4.401 2.986 | 3.446 | 3.665 | 4.681 5.693 | 2.6%

P 0.288 0.212 | 0.366 | 0.47/9 | 0.201 0.147 | 0.504 | 0.106
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H

gF:=0lA2 BOD, COD, SS, T-N, T-P &=22 B s&= 22 5.5mg/ ¢,
mg/ g, 71.5mg/ g, 3.932mg/ £, 0.288mg/ L & ZALEIR=0l Fig. 4.1001 LIEFLHRA
Ck.

=< (mg/ L) 22 (n®/hr)
450 0
20 —e—B0D
40 —=—C0D
60 —A&—SS
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80
—%—T-P
100
+7('D|' 2F
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140
18 X 23 X 33 & 43 X 58 X 63 X 73 X
s
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140 0
120 20
—e—B0D
100 40 —=—C0D
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60 80 *—T-N
—%—T-P
40 100
—.—,Q,—%t
20 120
0 140

Fig. 4.10. Average concentration of Gonjiam bridge.
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220 HXE AFAIE(HS-FSF)o EHSEE BOD 30% COD 30%, SS 50%,

ol XIS wes =& UH ¢R=2 MAH=E

T-N 10%, T-P 20%= &Eot) ULCH.
2 BOD 67.3%, COD 57.0%, SS 64.0%, T-N 44.0%, T-P 63.5%= ZAHZIRULCE.

R =& UH g5 MHsE2 2= €=20M EHs=80 HuE =)
LIESCH, 2X WMl MHASE2 Fig. 4.1100 LIEHH Bi2E 201 HMH 282
EH=E0l ot FAFF T-Nt T-P &30 2r2F 340.3%, 217.3%=2 £H=
Ol Hioh MHEE0l =H IMAZULD, BOO= 124.2%, CODZ2 90.1%, SS= 27.9%=2

EH=E0 dIotH HMAHEE0l =H LHEFSCE.

=5 (%)
80
60 ] N
— OMAHES=
40 mEHES
20 [
0 1 1 1 . 1
BOD COoD SS T-N T-P
Fig. 4.11. Removal efficiency of Gonjiam bridge.
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3) At2RsE
Table 4.1201 LIEHHH
4.493kg, COD=2
0.817kg, T-P=

ote2 BODS

Hiet 201 22X 1w

O AIZSOIE2 BODS ES 63 XHO0IA
43| X0 M 0.293kg2 2 JHE =H UEHS 204, T

4% 43| Xt0lA  0.306kg, COD, SS= 1=2IXHOIA 22 0.915kgst
6.535kg, T-N2 22l XtUIA 0.216kg, T-P= 18IXH0IA 0.025kgL 2 JtE 2 Al
SO0l LIEHSCE.

Table 4.12. Reduction flux of Gonjiam bridge

(&2l ka)
- = 132 Xt 23| Xt 33| &t 43| Xt | 53| Xt 63| Xt 73| Xt
WESEN, 6. 20 7.2 7.9 8. 11 10. 17 | 10. 31 1.8
a2E 6.7 8.5 16.7 8.8 5.0 4.8 4.7
(FRZE, m)| (27.0) (25.5) (51.0) (31.5) | (16.0) (20.0) (14.0)
se(m/hr) 41.9 97.8 131.5 73.8 61.9 64.9 78.0
BOD 0.428 3.354 3.031 0.306 2.158 4.493 1.288
CoD 0.915 1.348 3.19% 2.671 2.336 2.478 3.444
SS 6.535 18.582 | 41.680 | 17.630 | 8.787 38.104 | 39.480
TN 0.25% 0.216 0.605 0.715 0.643 0.793 0.817
P 0.025 0.040 0.114 0.293 0.085 0.017 0.106
SI=28 HEO AZTFoIE2 Table 4.13001 LIEFHH Hiet 201 SE2cg=20
BODE =S AR HEZR AMZRotE0l 0.0103kg/day2 ZAME A0, COD=
0.0112kg/day, SS= 0.1170kg/day, T-N& 0.0028kg/day, T-P= 0.0005kg/day22
LEFSECH.

Table 4.13. Reduction flux of mean annual in Gonjiam bridge

(Gt @ kg/day)
-2 = BOD COD SS T-N T-P
HAE7
Al2tEr S e 0.0103 0.0112 0.1170 0.0028 0.0005
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820l ZH ZLIHES =dotd=d ZUEHE
1401 LIEHH Biet 20l 2 =+=0AM2l B0D, COD, SS, T-N, T-P &=29
g.6mg/ ¢, 12.2mg/ ¢, 57.8mg/ g, 3.730mg/ 4, 0.277mg/ L 2 KAt

2=

b
[==]

T OE ZRHM2IAILZ0 HIotH e ®¥=2 s%Jt UEtRC. Sol, SS &=9
d9 |2 50t 57.8mg/ L2 2w YR+ B £ 71.5mg/ L 2L
Sl ZAEIRAS0, BOD, COD, T-N, T-P &= 2% ZIot=XHelAlE &7 JI&E
20 &2l RSEUYUCH
MM S0l 78 2 2D QUS| =T B BICH 01 2
Ol stalslel 22 7Y N3 MH+E s BEAIZ0l M2IAIE S0l ==&
o 22 Al R U201 40 SLHEM AN sEI ZOotd Hez
CtEICh
Table 4.14. Inlet and effluent concentration of Whasin heavy machinery
(el = mg/p)
Sy mem | ISt 28I | 381Kt | 4SIXt | 58IXt | 68IXt | 78IAt | 834t
(06.20) | (06.29) | (07.02) | (07.09) | (08.11) | (10.13) | (10.31) | (11.08)
BOD 8.6 2.5 141 4.9 6.2 13.0 7.3 13.7 7.1
- CoD 12.2 7.2 7.5 10.1 15.8 17.8 13.0 16.1 9.9
é..j SS 57.8 18.3 15.6 16.0 70.7 62.3 57.2 9.0 | 123.7
. TN | 3.730 | 4.137 | 2.0 | 3.860 | 4.515 | 4.689 | 3.91 | 3.993 | 2.%57
TP | 0.277 | 0.189 | 0.116 | 0.2/8 | 0.406 | 0.417 | 0.325 | 0.215 | 0.268
BOD 3.6 1.5 5.2 3.2 2.4 1.4 3.3 7.3 4.4
y CoD 6.3 54 6.4 6.5 6.6 6.0 7.7 6.3 5.9
;EE SS 22.0 15.0 4.2 2.1 421 18.3 25.1 31.2 38.5
. T-N | 2,593 | 2.7056 | 1.559 | 2.813 | 2.936 | 2.624 | 2.957 | 3.157 | 1.9
T-P | 0.144 | 0.144 | 0.07/5 | 0.07/0 | 0.244 | 0.057 | 0.205 | 0.222 | 0.137
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4 130 LIEFAH BiQF 201 2= =0 A2 BOD, COD, SS, T-N, T-P &9 H
o sS= 242 3.6mg/ L ,6.3mg/ 4, 22.0mg/ 4, 2.593mg/ 4, 0.144mg/ 4 2 LIEFG

—e—B0D

—=—C0D

—4—SS

121Xk 23Xt 32Xk 43Xt 52X+ 63X 72X 83Xt

=
s=no/ ) 22 (/)
45 0
40 F 4 20 —e—B0D
35 140 | —= ¢
4 60
30 |
g | *—S8
25 |
4100 | —s—TN
20
4 120
L —%—T-P
15 1 140
0 1160 | —e—gz
57T 1 180
O . 1 * 1 * I+I Iﬁ 1 * 1 N 200

b 23Xt 32X 43Xt 53Xt 63X 72X 83Xt

ol
i

Fig. 4.13. Average concentration of Whasin heavy machinery.
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StalEI] EXIE AFJAIE(HS-FSF)o EHSEE BOD 30% COD 30%, SS 50%,
T-N 10%, T-P 20%= &Hot UCH 0l XI&E2 R+ =& Ul 52 MHEES
2 BOD 58.1%, COD 48.4%, SS 61.9%, T-N 30.5%, T-P 48.0%= ZAHZIRULCE.

S+ =& UHl 2JF= MHE82 B &S0 dHASE20 HuAE =
LIESCH. SHAISIIHAMS MASEE2 Fig. 4.140lA LIEFH Biet 201 MA &

2 ZH=E0l ot FLEF T-NI T-P =01 2r2f 204.8%, 140.1%=2 &

=

=0 dloh MAEE0l =H ZAMEZIALD, BOD= 93.8%, COD= 61.2%, SS= 23.9%
2 ZHl=s0 Hlot MAE=0l =H LHEHSCH

60 —‘ [ ]

OMAHASE
40 H | BEH=E
20 M —|

RIS NS RS ROY

BOD CoD SO TN T-P

Fig. 4.14. Removal efficiency of Whasin heavy machinery.
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stlSJIe AZFotE=2 B0D2

2.891kg ,SS= 73 XtOIA 19.971kg, T-N2

How
O T

23| XtOlA 2.876kg, CODE2 72l
32| Xt0l A 0.504kg, T-P= 33

AH0il A
XHOil A

0.105kg2 2 Jt& = LIEHRCY.

IHE 22 AMARoteEde2 Bbe HAS 12X0AM 0.180kg, COD=2 23| XHOl A
0.300kg, SS= 12l XtOIM 0.583kg, T-N& 8=2IXtOIA 0.072kg, T-P= 73IXt0IA
-0.001kge 2 & <2 AZ20tE0l LIEFSCH. Table 4.1501 StAI=I) XIE
CHOIOY 20099 & 83|10 2 =& LE=SES TS Z2UE LIEFURULT.

Table 4.15. Reduction flux of Whasin heavy machinery

(&2 kg)
- 2 121Xt | 28Xt | 33Xt | 421Xt | 52X | 63Xt | 72Xt | 82Xt
==Xt 06.20 | 6.29 | 07.02 | 07.09 | 08.11 | 10.13 | 10.31 | 11.08
29 2.7 8.5 16.7 8.8 2.7 4.7 5.8 4.7
(=Eg=g,m) | (12.0) | (25.5) | (51.0) | (81.5) | (10.5) | (14.0) | (18.5) | (14.0)
F&(m/hr) 73.9 | 134.9 | 180.5 | 113.3 | 9.0 | 87.0 | 113.6 | 49.7
BOD 0.180 | 2.876 | 0.800 | 1.081 | 2.732 | 0.824 | 1.949 | 0.39
CoD 0.331 | 0.300 | 1.759 | 2.641 | 2.822 | 1.255 | 2.891 | 0.522
SS 0.583 | 3.681 | 6.729 | 8.582 | 10.446 | 7.282 | 19.971 | 11.054
TN 0.227 | 0.176 | 0.504 | 0.500 | 0.462 | 0.182 | 0.273 | 0.072
T-P 0.009 | 0.014 | 0.105 | 0.047 | 0.088 | 0.025 | -0.001 | 0.016

A=Y HEZ AMUARoIHE2 Table 4.1601 LIEHH Hiet 201 S&E 228 =0l
BODE =2l A HEZF AAR0HE0l 0.0074kg/day2 ZEAMEIURSO, C00O=
0.0086kg/day, SS= 0.0468kg/day, T-N& 0.0016kg/day, T-P= 0.0002kg/dayl =2
LHEFHSECE.

Table 4.16. Reduction flux of mean annual

in Whasin heavy machinery

(42 : kg/day)
- =2 BOD COoD SS T-N T-P
Am7
INETI==TEY" 0.0074 0.0086 0.0468 0.0016 0.0002
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HRARNS HZE & 3030 Z2d 252y 2E2E 2 sFHoIMd=0 2LHE 2
T 4 1700 LIEFH Bt 201 Re==0 M2l BOD, COD, SS, T-N, T-P &=2
B3 == 242 13.2mg/ g, 21.1mg/ 4, 81.6mg/ 4, 8.618mg/ L, 0.677mg/ L 2
LIEISt 2O, 24=0lA2 B0OD, COD, SS, T-N, T-P &=°] H7 &= 22 2.5
mg/ ¢, 6.3mg/ L, 9.4mg/ 4, 4.591mg/ g, 0.245mg/ p 2 LIELSIC,

BIEQEMLAIE AAEHZOM(2007E EINANA 2otH HJAR AZHHEl Al
& HJHl&=2 BOD 60%, COD 30%, SS 70%, T-N 20%, T-P 20%=2 &ot2 RUCH. Ol
NEO U+ =5 H Y$F=+2 HAHE=2 BOD 81.7%, COD 70.1%, SS 88.5%,
T-N 46.7%, T-P 63.3%= T ALEIUCEH.

7+ s UHl 25 MA==S
LIEHSCH, ZRAMUMAL HASEE Fig. 4.1600 UEHH Htet 201 MA
HdASE0 Hlot SAFIR01 T-NIt T-P &=0] 22 133.5%, 216.5%= &
Ol dBlo MAH==0l =H ZAEIYLD, BOO= 36.2%, COD= 133.7%, SS
26.4%= SHSS0 BI5t0 MHS20l =H LIEHGCH,

HO

=

2= €30AM EAH=E20 HIWH

fol
o K

éé

il
o ol
M0 Mo o

100
80 | B

60 I mHHseS
40 H BEAHEE

N NN RS

BOD C0oD SS T-N T-P

Fig. 4.16. Removal efficiency of Beolwon stream.
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Table 4.17.

Inlet and effluent concentration of Beolwon stream

(et mg/g)
s AE4

2| Xt
BOD CoD SS T-N TP BOD CoD SS TN T-P
B 13.2 21.1 81.6 8.618 | 0.667 | 2.5 6.3 9.4 4.591 | 0.245
1 7.6 7.9 23.5 8.742 | 0.920 1.5 4.7 0.6 7511 | 0.1%4
2 3.8 13.9 73.0 | 11.755]10.718| 2.8 5.6 5.1 4.833 | 0.275
3 108.0 | 127.8 | 620.0 | 21.645 | 4.100 | 8.0 13.0 31.1 7.214 | 0.522
4 9.5 11.0 30.8 9.051 | 0.374 | 2.2 4.6 4.1 5.262 | 0.235
5 9.7 8.6 18.3 | 15.210 | 0.374 1.7 4.7 1.8 4.340 | 0.235
6 62.6 81.5 340.0 | 11.659 | 0.493 | 8.5 18.4 22.8 5.964 | 0.285
7 7.1 8.9 22.3 9.134 | 1.9%6 | 2.9 6.3 5.6 7.317 | 0.378
8 3.6 9.5 13.4 | 11.509 | 0.310 | 2.7 4.8 2.8 6.329 | 0.213
9 14.8 12.8 22.2 | 18.707 | 0.471 1.2 5.7 2.2 9.946 | 0.204
10 7.1 9.6 36.9 | 11.9%5|0.418| 2.9 7.5 8.4 5.823 | 0.217
11 7.1 14.8 85.0 8.45% | 0.88 | 3.3 10.1 9.4 6.769 | 0.528
12 7.8 14.3 41.0 4.880 | 0.523 | 3.4 7.6 8.3 4.184 | 0.19
13 | 30.9 29.6 253.0 | 5.230 | 1.003| 6.9 8.3 36.3 3.0658 | 0.277
14 3.0 5.6 21.4 3.160 | 0.138 1.8 4.1 12.0 2.930 | 0.132
15 4.8 6.2 11.5 3.677 | 0.321 1.9 3.8 6.0 3.067 | 0.123
16 3.8 4.3 12.0 3.830 | 0.268 1.5 3.6 1.4 3.567 | 0.102
17 3.9 7.7 5.7 2.834 | 0.206 1.1 3.8 1.8 2.372 | 0.165
18 3.2 8.2 10.0 3.069 | 0.1% 1.5 4.8 1.2 2.910 | 0.183
19 3.8 7.6 14.0 2.878 | 0.293 1.2 3.5 1.6 2.422 | 0.234
20 10.1 17.0 9%5.3 7.341 | 0.426 1.5 5.8 14.3 3.302 | 0.230
21 10.3 17.2 73.0 6.367 | 0.234 | 4.8 8.2 17.2 3.790 | 0.161
22 8.0 13.0 55.7 7.566 | 0.387 1.5 4.0 7.8 3.279 | 0.233
23 | 124 411 158.0 | 5.570 | 0.728 1.3 6.2 7.2 4.112 | 0.213
24 7.9 27.9 63.5 | 11.998 | 0.965 1.8 5.8 7.8 4.926 | 0.266
25| 12.0 41.4 100.0 | 6.277 | 0.677 1.3 8.6 14.0 2.730 | 0.255
26 | 1.0 17.2 77.6 | 10.376 | 0.441 1.1 6.3 19.1 4.216 | 0.273
27 7.0 21.5 84.0 8.188 | 0.655 1.2 5.4 18.2 3.827 | 0.238
28 4.8 16.4 63.0 9.152 | 0.4%6 | 2.7 5.7 9.0 2.458 | 0.216
29 5.2 1.7 11.5 9.83%2 | 053 | 0.8 4.0 3.4 3.759 | 0.319
30 5.1 19.5 12.3 8.486 | 0.529 | 0.7 4.0 1.8 5.510 | 0.251
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AHEE S0l A48 22 20 FYEF= MEots=2 SHAMM, HAESR,
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Fig. 4.17. Average concentration of Beolwon stream.
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6.798kg/dayE ZTALEIO HIE LS 2HAl

—

[—

HEXelAlE
Z 1t BOD

=~
(=)

)

0l

100

8.197kg/day, SS &=& 43.143kg/day, T-N

0.265kg/dayZ = ZAEIUCE.

=
—
2ot

| COD

o
I

. kg/day, kag/yr)

2,481.3
2,91.9
15,747 1
691.9
%.7

Ol ZRHM2AMEL=
_C'?_

(et

in Beolwon stream

6.798
8.197
43.143
1.900

0.265

2 2,481.3kg/yr& ZALTIAUACH

5.904
12.989
18.785
9.208

0.466

20
=

I.

S
S

S RINS

33.096
45.777
191.356
16.790
1.526

Table 4.18. Reduction flux of mean annual

ChE ASXEIAEZA

1.900kg/day, T-P
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SS
TN
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4.1.3 2LIHE 24 =4

20099 &= 600 K& et S B0 € LEY=sEE 7793 =Fs 20t HdE
o AMZTFotES MEGHH Table 4.1900 LIEtH Hiet 201 Z2UHE 210 SE2
cle=0l B0DS XEE ¢HEZ AzFotede BEZWAE 0.0038kg/day, &It

A

S

=3 0.0015kg/day, =8 &ot7= 0.0046kg/day, =X 0.0103kg/day, 3SH&IS
0.0074kg/day, H& & 6.7980kg/day=2 ZALZIUACH. 6 AIEOAMN = 6.8256kg/day
S HMAHGIH EH=SH ABHZ AZSotE 4.3kg/day CHHI 2 158.7%2 A
Ol LIEHSCH.

2 2 CODw= 8.2360kg/day, SS 43.5738kg/day, T-N= 1.9028kg/day, T-P=

0.2661kg/day2l HE R AZRoIH 2 TEE UL

fol

Table 4.19. Reduction flux mean annual .

(&2l : kg/day)
INES BOD COD SS T-N T-P

Z A 6.8256 8.2360 43.5738 1.9028 0.2661
EHZWAE 0.0038 0.0100 0.1525 0.0013 0.0002
_lelm4 0.0015 0.0035 0.0622 0.0004 0.0001
S8HOI= 0.0046 0.0056 0.0524 0.0012 0.0002
= A2 0.0103 0.0112 0.1170 0.0028 0.0005
= NP 0.0074 0.0086 0.0468 0.0016 0.0002
HAH 6.7980 8.1971 43.1429 1.8955 0.2649
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Fig. 4.31. Treatment Process of Diagram(South Commons CSO).
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