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51 16
16,400M/s
7
(TP4+m)  (ni)s) (ha) ( (
1961S36. 9/16 ( 18 12, 0i00 6,638 15,462 9,702
1976:S51. 9/12 17 3.93 14, 0i00 - 3,880 25,713 {}
6,188 - 1,503
1990 H 2. 9/19 19 3.78 11, 200 1,574 37 319
260 - -
2004iH16. 9/29 21 2.49 10, 1i00 362 5 12
72 1 8
H16.10/20 23 4.29 16, 400 7,645 745 1,975 B
3,120 139 457
2011:H23. 9/21 15 3.99 11, 0i0O0 4,940 106 670
774 - -
2014iH26. 8/ 3 12 1.03 11, 9i00
11 — - ||-=|
H26. 8/10 11 3.11 10, 400 2,989 29 118
195 4 6




51

a7

4 2

34
15

4 9 10 11 12 3
S51 (1976)
[ 29
S56 (1981)
[ 133
S61 (1986) 1
[L42 16 1 1
1
H03.(1991)
[L13 1
7 1
H08.(1996) [.6.7
1
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— (84
H18.(2006) _
—— T -
[6.8 1 0% 159
H23.(2011) s 15% 259
[.35 250% 359
H28 (2016) [ 1 35% 459
[ 1
1 45% 559
R03.(2021) 55% 659
2
L 1 65%
100%
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A 51 4 109
A 25 11
a _

(mm (mm (T.P.m) (m/s) (T.P.m) (T.P.m) (T.P.m) (T.P.m)
1| S51.09.12 17 73 861 3.91 648.60 1.23 1.20 1.14 1.12
2| S54.09.29 16 79 211 3.77 608.26 1.77 1.73 1.51 1.40
3| S54.10.18 20 18 199 1.92 196.77 1.43 1.40 1.35 1.32
4] S57.09.24 S57.09.25 19 29 163 2.63 327.94 0.84 0.77 0.82 0.77
5| S62.10.16 S62.10.17 19 38 155] 3.01 411.83 1.52 1.49 1.38 1.30
6| H02.09.18 H02.09.20 19 55 436 3.78 611.09 1.42 1.37 1.33 1.29
7| H12.09.11 H12.09.13 14 16 218 1.40 121.84 1.03 1.04 1.01 0.95
8| H13.08.21 H13.08.22 11 23 163 2.50 301.43 1.35 1.44 1.35 1.39
9] H15.08.08 H15.08.09 10 24 257 2.78 359.91 1.64 1.64 1.65 1.63
10| H16.06.11 H16.06.12 5 15 74 1.22 100.06 0.69 0.56 0.71 0.54
11] H16.06.21 6 14 43 1.34 114.34 1.12 1.46 1.09 1.44
12| H16.09.29 H16.09.30 21 43 166} 2.49 299.44 1.86 1.80 1.84 1.63
13| H16.10.20 23 39 279 4.29 764.65 1.79 1.77 1.76 1.73
14| H21.08.09 H21.08.10 9 44 250 2.79 362.10 1.02 0.99 0.99 0.89
15| H23.09.02 H23.09.04 12 29 233 2.09 225.14 1.54 1.73 1.50 1.52
16| H23.09.19 H23.09.22 15 35 365 3.98 669.26 1.24 1.22 1.07 1.05
17| H25.09.04 H25.09.05 17 49 255 2.52 305.43 0.92 0.85 0.92 0.79
18| H25.09.16 H25.09.17 19 21 281 2.98 404.86 1.08 1.06 0.90 0.90
19| H26.08.08 H26.08.11 11 35 383 3.11 436.00 1.93 1.91 1.79 1.81
20[ H28.09.19 H28.09.21 16 39 176 2.89 384.00 1.13 1.17 1.06 1.15
21 H29.08.07 H29.08.08 5 45 166 1.81 179.00 1.21 1.23 1.18 1.13
22| H29.10.21 H29.10.23 21 14 254 2.33 268.45 1.24 1.18 1.19 1.11
23] H29.10.28 H29.10.29 2 2 11 80 1.30 109.47 0.96 0.77 0.97 0.76
24 H30.09.04 H30.09.05 21 43 187 1.78 175.00 1.33 1.43 1.10 1.45
25| H30.09.29 H30.10.01 2 4 25 157 2.60 322.00 1.70 1.44 1.61 1.26

H13 H14
(1.25m) (2.15m)

25
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3-2(1)

31.9psuH30 R1

(500mg/L)

17,700mg/L
(mg/L) =0 fi ( )
O [fi 500mgJL
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5

00m
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3-2(2)
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A 10 (H25 RA4) 10,211
m3 3,312 m3 2,845 m3
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A No. 7 () Y
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6-1 (2)

A 75%
5mg/L

1000CFU/100mL

3mg/L

2mg/L

300CFU/100mL

pH

BOD

SS

DO

S46.6.3

300CFU/

1,000CFU/
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6-3
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5.0

(H25 R4)
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=H29 . 1ir | 117

H30 17.2 17.1
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6- 3 pH

p>)

10 (H25 R4) pH 7.1 8.9

p>)

8.8

Y
10
9
8
H25 7.8 7.6
! H26 7.7 7.6
6 H27 75 7.6
H28 7.6 75
5
H25 H26 H27 H28 H29 H31 R2 ——2 LS L8
H30 7.8 7.7
R1 7.6 7.6
pH . R2 7.7 7.6
9 R4
e e e — e =




6-3

A 10 (H25 R4) 6.8 8.5
pH 7.3 8.5
9
8 ;.3:\"'.'.::.2_ """"""""" ;.:}""l'"]("":""'ZZ"'J"T.}Z'.:"?&"I' H25 8.0 78
VY N v\‘lml' \j\/‘d \/V\ \/V \[ a4 126 79 76
L s O A S Ay . D H27 7.8 7.6
6 H28 7.8 7.7
5 H29 7.9 7.8
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4 H30 7.9 7.7
R1 7.8 7.6
D R2 7.8 7.8
10 R3 7.9 8.0
9 I R4 7.9 7.9
---------------------------------- I--- et T s Dtttk ettt 7.9 7.7
8 /\ b 2R Pa . P VY
L WY ARV WV SV W R RV yeee Cr Ve
7
6
5
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4




6-3 BOD

10 (H25 R4) BOD 0.5 2.6mg/L
0.5 3.5mg/L BOD 75%
A
(mg/L) BO[X —
6
5
4
3 H25 2.1 1.2
2 ﬁ i i A N TS A o o o
b AL M%MJWWWM e | os 08
o ! H29 0.8 0.8
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4
H30 1.4 0.8
(mg/L) BOD —— R1 1.3 1.1
6 R2 1.0 1.1
5 R3 1.1 1.3
4 R4 1.7 1.0
3 f 1.2 0.9
2 A l_ i J T /J
X A )\ ' AR VEERYERYYAIIN
AN YRS N A IEV) I VAP AV, R A AW N 2 AW
° HéS H26 H27 H28 H29 H30 H31 R2 R3 R4
-— A 2 L - C 5 /L 05 /L 59



6-3 BOD

A 10 (H25 R4) BOD ( ) 0.5 2.1mg/L
( ) 0.5 3.2mg/L BOD 75%
(mg/L) BOD
6
5
4
3 H25 1.2 1.1
? /\" A /\ H26 0.6 05
1 R PN Y R b, { r'Y R K'_.A
ANV WS N NS SN0 W/ VA VAN F.VA R NI VL AUV AL a VAN IPA S VAP Y/ H27 0.5 0.6
%s H26 H27 H28 H29 H30 H31 R2 R3 R4 H28 0:5 0.7
%
H30 0.8 0.7
(mg/L) BOD R1 0.6 0.6
R2 0.8 0.8
R3 1.0 0.8
R4 0.9 1.1
0.8 0.8

H25 H26

31 R2
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6-3

A 10 (H25 R4) 2 27mgl/L
16mg/L
A
(mg/L) SS o
60
50
40
30 H25 6.3 5.7
------------------------------------------------------- e e R H26 6.9 6.6
20
N / H27 6.0 6.5
10 p&v&,ﬂ@\ MV‘A'MVW fmkwﬁvq H28 6.7 55
o ! H29 6.4 7.2
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4 I E—
H30 7.2 6.9
(mgiL) SS — R1 5.7 6.7
60 R2 7.8 7.0
50 R3 6.6 7.2
0 R4 6.0 6.3
20 6.6 6.5
20
10 o A 2 A Por A
0 A OAR O el AR A N A
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4
- A 25 IL -——— C 50 /L 1L
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6-3

A 10 (H25 R4) 2 21mg/L
2 17mg/L
A
(mglL) SS
50
40
30
..................................... H25 5.4 5.8
20 H26 46 6.2
10 - » H27 45 4.6
WM,.-—-N/\\«JL/‘-"\/ \/‘\\ H28 4.5 4.7
0 H29 6.1 5.8
H25 H26 H27 H28 H29
H30 5.0 6.1
(mg/L) SS R1 5.3 4.8
50 R2 3.6 5.2
40 R3 5.9 5.4
R4 47 4.3
30
________________________________________________________________________ 4.9 5.3
20
10 i : x
0 V‘\"\/\,A/ L\MN«\A\"\ J MJ*W\../\/\/\\.//\[\’\W
H25 H26 | H27 H28 | H29 H30 H31 R2 R3 R4
-— B 25 IL L
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6- 3

A 10 (H25 R4) 7.7 12.5mg/L
7.0 14.8mgiL
A
(mg/L) DO :__
15
12
M AA AT NN N
L AL WAL N L NA L DS el S L Al L R Ha5 105 101
6 H26 10.1 9.8
3 H27 9.6 9.8
o H28 9.8 9.6
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4 H29 10.1 10.0
H30 10.7 10.2
(mg/L) DO — R1 10.1 9.8
15 /\ R2 10.2 9.9
12 LV\ af /k\\/\ R3 10.3 10.1
HAVYa WANRAW AT, A ey | B
o I~ ol IO " A O A B~ o . . .. O s SN /o R ¥4 B 10.2 9.9
6
3
% s H26 H27 H28 H29 H30 H31 R2 R3 R4




6- 3

A 10 (H25 R4) 6.2 11.6mgiL
4.8 12.4mglL
A
(mgiL) DO
12
N N A A A A oA NN
\ v W \‘\/f W WA v H25 9.1 9.7
e g i S g Ay S S H26 8.6 0.4
3 H27 8.8 9.3
0 H28 8.6 8.8
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4 H29 9.2 10.0
H30 9.5 10.0
(mg/L) R1 8.8 9.1
15 R2 8.8 9.0
12 R3 9.5 9.9
9 R4 8.9 9.1
9.0 9.4
6
3
0
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4




6- 3

2.0mg/L

R4

o « N
I N M T IO O~ 0O A A -
o
N
| n
-
. =
()]
g £
o)
- (a]
[Te]
o
R B
(wdl)
o
N
Lo
-
g El
g £
— o)
O Sy a
o
o

A I

(wd)

¢

it gy

[
|
~ Wl

DA I I S

(wdl)

W

/

10

g
(
{
/

(wd1)

20

15

10

20

15
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6-3 T-N

10 (H25 R4)
0.61 1.74mg/L

0.60 1.75mg/L

p>)

p>)

(mg/L) ( q q )
25
2.0 i e
15 I
L0 R AN ’b‘ﬁf\‘?\// I%AWW
05
I H25 1.1 1.1
0.0 ‘ H26 0.88 0.93
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4
—— H27 0.84 0.91
(mg/L) T-N — H28 0.81 0.85
25
I H29 0.86 1.0
2.0 I H30 1.0 1.0
15 R1 0.90 0.93
1.0 /A - V.VA R A AVR - "A./wh\ R2 0.92 0.91
/ E S & R3 0.87 0.93
05 Y W’J\//'
I R4 0.82 0.92
0.0 ‘ 0.90 0.94 66
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4




6-3 T-N

A 10 (H25 R4) 0.28 1.37mg/L
0.37 1.67mg/L

A
(malt) T-N
2.0
1.5
1.0 M . { - K\‘
os A Vad W M M A AN AL AP AR AR
. ha J y L4 L } v I }%d Y u x hd v
0.0 ‘ H25 0.87 1.1
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4 .
H26 0.74 0.88
H27 0.69 0.86
(ma). T-N H28 0.68 0.78
I H29 0.71 0.82
20 I H30 0.77 0.90
15 A R1 0.64 0.72
1.0 N\ R A Py " Py /\ a R R2 0.59 0.78
\/V W /\-J\J\[W V\V\,\/’j\\/\[ V\/\/\A/V\A\/V\ R3 0.66 0.84
05 I v ! R4 0.64 0.79
0.0 ‘ : : ‘ ‘ ‘ ‘ : : ‘ ‘ 0.70 0.84

H25 H26 H27 H28 H29 H30 H31 R2 R3 R4



6-3

T-P

>

p>)

10

(H25 R4)
0.027 0.145mg/L

0.020 0.123mg/L

(mglL) T-P

0.30

0.25

0.20

0.15

0.10 A

0.05 A, ﬁv AM A / “\ H25 0.063 0.062
0.00 v W N Nt SR H26 0.055 0.057
 H25 H26 H27 H28 H29 H30 H31 R2 R3 R4 H27 0.055 0.059

(mglL) T-P X H28 0.053 0.059
0.30 H29 0.049 0.059
0.25 H30 0.053 0.055
0.20 R1 0.046 0.054
e R2 0.052 0.054
0.10 A A A . R3 0.054 0.056
M DLNFANDAADVSAN NN NP | e
0.00 R O S R NN ORI N 1 g, AT oo R <ol WA 0.053 0.057
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6-3

A 10 (H25 R4) 0.024 0.171mg/L
0.026 0.193mg/L
A
(mg/L) T-P
0.30
0.25
0.20
0.15 l i
0.10 I\ A )| [ A
el N AL MM A A A AN N/
0.00
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4 H25 0075 0.062
H26 0.063 0.066
(mg/cls)30 T-P H27 0.057 0.062
' H28 0.057 0.066
0.25
H29 0.057 0.060
0.20 A H30 0.056 0.057
0.15 / 1 R1 0.052 0.055
0.10 2 N * R2 0.057 0.058
N Al A YA I AN AN AN T oo | oo0
. v g N~ '\/ N e L Vi \oad T L\ S g b\ and NS g
0.00 R4 0.065 0.061
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4 0.060 0.061
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6-3

(H25 R4)

0.9

H25 11 7.2
H26 12 10
H27 8.0 7.0
H28 8.8 8.7
H29 11 8.3
H30 14 10
R1 11 9.5
R2 12 8.0
R3 13 9.5
R4 17 9.1
40 12 8.8

\
N EETAINLY

H25 H26 H27 H28 H29 H30 H31 R2 R3 R4




6-3

A 10 (H25 R4) 1.2
0.8
A
o 70 a
ig I H25 7.3 6.2
30 l I H26 5.6 6.8
20 ” A I\ i H27 3.8 4'5
ol AN Ja\ A [, A - . JULA LA o~ . —
N VAR S WA, WV NNWR e Y e = o
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4 — — —
o) . R1 45 45
70 R2 48 6.0
60 R3 9.9 12.3
50 I ' R4 7.4 6.1
" I, I | = =
2 A Il ||
ol Aa L AL /| A A INL L an
ok YV ANSUEZTRNIPY Al NIELL W WYL WA WP S WA Tl R0\
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6-3

>

>

>

A

4 40CFU/100mL

3

340 FU/100 4

380

/100

(CFU/100mL)

500

400

300

— T\

200

/

\

100

/

—

\

—

=

0
R4.1

(CFU 100mL)

R4.2

R4.3

R4.4

R4.5 R4.6

R4.7

R4.8 R4.9

R4.10 R4

A1 R4.12

500

400

300

200

100

—_ /

—~—_

/

(

——

"\

e

0
R4.1

R4.2

R4.3

= A

R4.4

R4.5 R4.6

300CFU/100mL

R4.7

C

R4.8 R4.9

R4.10

R4.11

R4.12
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6-3

>

p

12 78CFU/100mL

3 200CFU/100mL

(CFU/100mL)

1000

800

600

400

200

[ —

——

—

0
R4.1 R4.2 R4.3

(CFU/100mL)

R4.4

R4.5 R4.6

R4.7

R4.8

R4.9

R4.10

R4.11

R4.12

1000

800

600

400

200

—t

\\/

0
R4.1 R4.2 R4.3

R4.4

B

R4.5 R4.6

1000CFU/100mL

R4.7

R4.8

R4.9

R4.10

R4.11

R4.12
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6- 3

10

A 10
BOD SS (T-N) (T-P)
a
10
( ) ( ) ( ) ( )
H25-29 H30-R4 H25-29 H30-R4 H25-29 H30-R4 H25-29 H30-R4
(©) 17.6 17.8 17.7 18.0 175 17.7 17.8 17.9
pH 7.7 7.7 7.9 7.8 7.6 7.7 7.7 7.8
BOD(mgl/L) 1.1 1.3 0.8 0.8 0.8 1.1 0.8 0.8
SS(mglL) 6.5 6.7 5.0 4.9 6.3 6.8 5.4 5.1
DO(mg/L) 10.0 10.4 8.9 9.1 9.9 10.0 9.4 9.4
CFU/ 100nl 40 78 85 200
T-N(mg/L) 0.90 0.89 0.74 0.66 0.95 0.93 0.88 0.81
T-P(mg/L) 0.055 0.052 0.062 0.059 0.059 0.055 0.063 0.058
. heia(gg/L) 10.1 13.4 5.8 6.9 8.3 9.3 6.8 7.5
BBOD| 75% & Ao
B | 90% &L Av
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6-4

10

A 10 (H25 RA4)
A
10
0.6 1.2 0.8 0.9 0.8
oH 75 7.7 7.9 7.6 7.7
SS (mg/L) 3 7 5 7 5
DO (mg/L) 9.8 10.2 9.0 9.9 9.4
(CFU/100mL) 25 40 78 85 200
10
( ( ( ) °




6-5

H COD TOC
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6-6

A

(%) (malg) COD

25 50

20 40

15 30 \

10 " 20 ——

/\ w
F**—- _.__7< — C v N

5 - - — —+ 10 s - - —
N T ALY

0 | | | —r—— —r—a 0 | e | !\l=|_--¢=.=‘=-—l=—¢_-_
H25 H26 H27 H28 H29 H30 H3L R2 R3 R4 H25 H26 H27 H28 H29 H30 H3L R2 R3 R4
—— —— —— ——

— —

(mg/g) T-P (mg/g)

5 4

4 3

3

2

2
. Py 1A .

1 o A

n ~ — gy a 7‘v’< \,Aﬁ:?{

0 | — — o e ————C=— " S LRSS T~ M g =S
H25 H26 H27 H28 H29 H30 H31 R2 R3 R4 H25 H26 H27 H28 H29 H30 H31 R2 R3 R4
—l— —tr— —r—

— —
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6- /

A 5 (H30 R4 ) 154 | 202 | 181 /
6,900 3me
m3 m3 m3
H25 1,395,822,130 113,082,912 406,578,812 202 16 59
H26 1,484,377,459 118,240,992 445,507,191 215 17 65 d 47
H27 1,349,671,836 120,401,855 334,702,201 196 17 49
H28 1,291,805,953 105,274,944 314,239,312 187 15 46 / /
H29 1,401,541,098 118,945,152 337,256,553 203 17 49 o7 10 1
H30 1,392,819,551 140,651,424 363,877,374 202 20 53 "

H31(R1) 1,261,331,414 107,341,632 321,597,052 183 16 47 3V | 10 20 1
R2 1,300,107,123 95,263,776 286,325,263 188 14 41 . 20 5
R3 1,217,060,831 116,330,683 294,874,354 176 17 43
R4 1,062,383,545 92,855,808 245,287,204 154 13 36 ( 11

1,384,643,695 115,189,171 367,656,815 201 17 53
1,246,740,493 110,488,665 302,392,259 181 16 44
1,315,692,094 112,838,918 335,024,532 191 16 49
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6-8

p

H25

H26

H27

H28

H29

H30

R1

R2

R3

R4
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6-9
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6-10

>

>

a OECD

OECD

T-P 0.053 0.057
(mg/L)
11.7 8.8
(gg/ L)
50.4 63.7
(gg/ L)

10  (H25 R4)
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Z i : E: L"'EAE ------- e [ "H'“.‘““‘Eﬁ:'.'. -------- P
7 :%w e alonvnn b A T A
fiiERSana et ais
(mg/L)sti ii inei i H27  H28  H29 E;g) i i H31 Rzi i R3 R4
RO PANTAV VAT vA. |
..:_IMT!I___:_:.\!'_'__ f__:"?_.gr_n. /LJ" .__!_? -___'_‘___! .9: _________ N
S
A A

H26

pH
H26 5
R2 5

DO

H25 5

8.7 6
8.7

89 8
8.6 H30 7

8.8

8.8
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pH
N RN | i
i I = -
B e ¥k e Tt e
(mg/L)HZS ;;HZGH H27 i§H28 H29 E?;) i iHSl R2 R3 R4§§
i I
N AL A AN 4 7
VE NN Y Y Y
Rt S RS S S RS R —
) B A B §
NEE R ) }
) ﬂn ki b,.. S| AR

H25

H26

H27

H28

H29

30

H31

R2

R3

R4

pH

8.8 H27 8

4

DO

8.8

H25 8
8.8 H30 7

8.8 H26 5

8.6 R4
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p>)

10

H26

H27

H26

H27

20

H25

H26

H27

B

A

A
25mg/L

3mg/L
2mg/L
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p>)

(mg/L)

DO

"/ A P | S I —

H26

H27

H28

H29 H30 H31 R2

T-N

R3 R4

15

1.0

0.5

0.0
H25
(mg/L)

H26

H27

H28

H29 H30 H31 R2

T-P

R3 R4

0.30

0.25

0.20

0.15

F>

/

0.10
0.05

0.00

H25

H26

H27

H28

H29 H30 H31

R2

A
B

7.5mg/L
5mg/L
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R4
74

92.9

14.6

17.6

323,739

54.1

14.6%

17.6%

6.5%

54.1%

3.5%

3.7%
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