<I-2>

oJ

k{0

I+
ol
[0

oy

A
o)
Rl

0T

AN

E

ol
s g

o

N

R

Al
ok

Rr
B

ol
&l

Ju

0]

T
=

X
Al

i
&

n0

uir

R’

ol
)
IH

ild
Rl
KA

K]
19)

OFJ

NSNS/,

<

=245t

Est

| = &0l

=ZH9

0l
Ulo

<F
o)
ol
20
o)
ol

J
KIO

ol
uJ

20l

Ulo
RO

il

2 8= zlot?0l =2 ULCH

St X
HJae=2 F

O

=
=

=
[—

= A70A
O, =AML 2

Ol ol

-

10

0

H1 <

KAl

1o

-

<0
00

_Jl_
1o

70

a0

8t

ot . At

ol
100
0
X

3

|.

_I

ol
Rr
o]

0

10

ol
of
=

RO

I

ok
il

ok

0

<
< K
K4 o
w30
0l o
zil
o K
ur <
L B o
ki OF o
W o
B " "
o) H H
ol i
] 00

!

AN EH
A HELGE

!

-

ol
=

<
80

ol
o

uA

oK

KA

U
30

Rl
<+

ol
)
IH



=
0
K <
5 5 W
O._ _.An_ 11O
I
TSR
RSO
"y
ol o ®
7 =
M ol oD
M ol Ok
OO0

00

J0
RO

ok

-

o
=

(3) ot&o 2N ZHMAE It

| 228 2ME &

ZEo
| XHZ

=

ZEo

=

i’

NN

o) 7o)
oF JI0
om
< 00

R

Kl —
+ 2

" H
ic

00

E)
G

gl

R0
Kir

J

A

RO
Kir

0%
%

-

ol

ol
00
3K

OF

0|
i1
Ul

ki

o
il

<

K
e}
ol
KU
<k

T-P
(mg/L)
0.144

0.372

0.390

0.486

1.590
1.770
1.716
0.474

1.098

TN
(mg/L)

1.84

1

14

3.73
4.09
6.31
6.61

15.09
5.97
8.24

13.69 | 0.504

CODMn
(mg/L)

4.3
5.2
9.4

7.3
8.8
9.1

5.6
6.2

15.2

7.1

BOD
(mg/L)

3.2

3.6
8.2

6.0
8.0
6.6
4.4
5.8
8.8
6.8

SS
(mg/L)
12.8

37.6

30.4

26.8

8.4

12.4

32.3

19.2

251

20.4

DO
(mg/L)

5.0

2.5
4.6

1.6
4.4
4.3

3.1

8.3

6.6
4.7

EC
(ms/cn)
0.281

0.206

0.415

0.356

0.49
0.511

0.49
0.412

0.545

0.387

6.20
6.29
6.62
6.47
6.38
6.35
6.33
6.54
6.57
6.41

23.2

24.3

23.6

24.5

24.3

24.2

24.2

24 1

24.5

24.3

GP1
GP2
GP3
GP4
GP5
GP6
GP7
GPS1

GPS2

GPS3

o]
By
J
Rl

ol
KK

T
K

o]
X

o0
<
KH
mm
Ho

Kl
e}

ok

&£ LIEFSEC.



GP-7

3.99
8,113
589.2
177.2
0.180
27.44

8.26

GP-6

8.75
377.0
0.475
80.42

6.58

GP-5

8.85
372.3
0.595
95.18

6.50

GP-4

12.43
0.562

84.50
12.30

343.7

GP-3

10.19
353.7
0.347
66.91
13.8

GP-2

5.73
16,035 | 27,453 | 37,547 | 27,975 | 25,059

1200.3 | 2611.5 | 3525.6 | 2598.3 | 2360.4

251.0
0.132
4.02

32.42

GP-1

4,015
94.8
81.8

4
6.4
1.08

XE

0

00

COD (mg/kg)
T-N (ma/kg)
T-P (mg/kg)
Cd (mg/kg)
Cu (mg/kg)
Pb (mg/kg)

& NEsH

(S

e XA0A o

0

i
OF
ol
OF

=
fal

7
130

Jio

3+

-

oll

oI
010
0%

0

U
()

5
RO
[l
<+

0
a1

KD
e
OH

o

<

Kr
I+

ol

<0
o

Ol

XD U

oI

o)
H

o

0
il

Ct1)

GRS

AEdssE2 9
&A1

st

Hotl <

= EH3e

HA

0|

7
=]
&2

F

[S)
S

oI

Jio
KO

At

)

0l
o0
X0
Kq

Ulo

i

0
o-

il
KK

un

| = Al HOF

=]

—

oJ
10
pd

Kl
<+

ok

RO

Il

ol
K
I

S

=
[

=Y
SR o8 Pat

&8O

X

i1
—

(1) =

10y
ol

KU
<+

o)

ol

oF

ol
=

0=
-
0
-

ot
NS

=
[

| PEH
all

Ml Al
- & AL OHd

&o

S

Wi
=

ot UHEs8 XM

=



H A=
=H S

rel = )

AMXSe HIELE
&L =4

&

&

-
—

3

<0 &) &

ot
X
o

Eall
1oy
<

-

al
OHu

pom

<

d
K0

=
i
KD

il
[0
=

-

9]



<I-2>

Study for Improving Water Quality

of Gul-po Stream

< Kyunghee Univ., Jong-Min Oh >

I. Objective and Importance

The Gul-po stream, flowing through In—cheon, Bu—cheon, Seoul, and Kim-po
which are objects of study, is going worse of water quality due to
constructive problems of the stream as well as inflow pollutions from
living—sewages and factory—sewages, slow-velocity and constructions for
stream.

Especially, small factories beside the stream, an enormous industrial
complex located at the midstream, and living—sewages from population
growth, etc, are main pollution sources of the Gul-po stream. Besides,
straight stream channel and structural problems such as slow stream velocity
make self—purification system worse, and water quality of the Gul-po-stream
is now staying at the bottom of level at the moment.

Therefore, In this study, investigating various water poullion sources
affecting the Gul-po stream, monitoring conditions of water, evaluating and
elevating self-purification, and understanding constructive problems and
improvement methods, will be presented.

II. Research scope

(1) Survey of Present status and Pollution source

() Survey of Present



(] Survey of characteristic in Gul-po stream area
(] Survey of pollution source
A Point pollution source
A Non-point pollution source
(2) Pollution survey of the Gul-po stream
(] Survey of water quality
() Survey of sediment quality
(] Estimation of pollution load in subside stream
(3) Understanding constructive problems and Suggesting improvement
methods in self-purification
(] Understanding constructive problems
(] Suggesting improvement methods in self—purification
(4) Suggesting improvement methods in water quality and restoration
method
() Suggesting improvement methods in water quality
(] Suggesting improvement methods in restoration method

. Results

(1) The result of average water quality of the Gul-po stream is as following
table.

EC DO SS BOD CODwn T-N TP
(ms/em) | (mg/L) | (mg/L) | (mg/L) | (ma/L) | (mg/L) | (mg/L)
GP1 23.2 6.20 | 0.281 5.0 12.8 3.2 4.3 1.84 | 0.144

index | temp pH

GP2 24.3 | 6.29 | 0.206 | 2.5 37.6 3.6 5.2 1.14 | 0.372

GP3 | 23.6 | 6.62 | 0.415| 4.6 30.4 8.2 9.4 3.73 | 0.390

GP4 245 | 6.47 | 0.356 | 1.6 26.8 6.0 7.3 4.09 | 0.486

GP5 24.3 | 6.38 | 0.49 4.4 8.4 8.0 8.8 6.31 | 1.590

GP6 24.2 | 6.35 | 0.511 4.3 12.4 6.6 9.1 6.61 | 1.770

GP7 24.2 | 6.33 | 0.49 3.1 32.3 4.4 5.6 |15.09 | 1.716

GPS1 | 24.1 6.54 | 0.412 | 8.3 19.2 5.8 6.2 5.97 | 0.474

GPS2 | 24.5 | 6.57 | 0.545 | 6.6 251 8.8 15.2 | 8.24 | 1.098

GPS3 | 24.3 | 6.41 | 0.387 | 4.7 20.4 6.8 7.1 13.69 | 0.504

(2) The result of sediment pollution of the Gul-po stream is as following
table.



index GP-1 GP-2 | GP-3 | GP-4 | GP-5 | GP-6 | GP-7
volatile solids (%)| 1.29 5.73 10.19 | 12.43 8.85 8.75 3.99
COD (mg/kg) | 4,015 | 16,035 | 27,453 | 37,547 | 27,975 | 25,059 | 8,113
T-N (mg/kg) 94.8 | 1200.3 | 2611.5 | 3525.6 | 2598.3 | 2360.4 | 589.2
T-P (mg/kg) 81.8 251.0 | 3563.7 | 343.7 | 372.3 | 377.0 | 177.2
Cd (ma/kg) N.D. 0.132 | 0.347 | 0.562 | 0.595 | 0.475 | 0.180
Cu (mg/kg) 6.4 32.42 | 66.91 84.50 | 95.18 | 80.42 | 27.44
Pb (ma/kg) 1.08 4.02 13.8 12.30 6.50 6.58 8.26
Hg (ma/kg) N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Cr’*(ma/ka) N.D. N.D. N.D. N.D. N.D. N.D. N.D.
(3) As a result of evaluating self-purification, we know that The Gul-po

stream has some capacity of self—purification. But self—purification of the

Gul-po stream is mostly on sedimentation. Besides, self—purification of

adsorption and degradation is low in the Gul-po stream.

. Problem in Gul-po stream and ways to Improving

Water Quality

(1) Problem in Gul-po stream

() Water quality worse due to inflow pollution sources
(] Impact from sediment
] A lowering self-purification
(] Structural problems of Gul-po stream
(2) Ways to Improving Water Quality
(] Ways to decrease in point source
— Living part
— Industry part
— Animal husbandry part
(] Ways to decrease in non point source
(] Dredging of sediment
(] Improving self—purification from natural river restoration
() Method of directly purification in river
— Gravel contact oxidation method
— Bio—film contact oxidation method
— Riverbed Filtration



