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(ZLD, Zero Liquid Discharge)

30,000 CMD CETP (Common Effluent 

Treatment Plant) Fenton

/

4.
4.1

Fenton

4.2

Fenton

4.3

16 /

Fenton

4.4
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5.
5.1

5.2

5.3
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–

( )

1.

1.1
(UASB)

(AFB)

1.2
(BioNET)

1.3
Fenton(Fered-Fenton)
Fenton(FBR-Fenton)

1.4
(FBC)

1.5

- 70 -



2.
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( )

( ) ( )

( )

1.

109 110

(%) (%)

1 27,545 16.16 46,755 18.58

2 14,743 8.65 22,300 8.86

3 128,144 75.19 182,547 72.56

170,432 100.00 251,602 100.00
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2.

109 110

(%) (%)

1
( )

53,534 21.43
( )

103,616 29.04

2
( )

43,406 17.38 61,486 17.23

3 15,818 6.33 45,262 12.69

4
( )

14,878 5.96 20,243 5.67

5
( )

13,581 5.44 14,383 4.03

6 108,601 43.46 111,770 31.34

249,818 100.00 356,760 100.00

( )

109 110

184,751 199,447

9,503 77,326

8,445 9,484

202,699 286,257
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( )

109 110

129,222 92,279 225,437 17,538

14,169 4,361 74,364 25,155

6,198 3,589 10,533 3,733

149,589 100,229 310,334 46,426

%

109 110 111
5 10

( )
3 3 3

53 55 57
56 58 60

( ) 34.96 35.12 35.18
( ) 6.01 6.3 6.33

(%)

3.57 3.45 3.33
42.86 44.83 43.33
53.57 51.72 53.33
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( )

( )

( )

( )

( )

( )

1.

10%-15%

2.
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3.

4.

5.

6.

ISO-

45001 SGS

_
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7.

108

100%

( )

1 0 8 / 0 4 ~ 1 2 7 / 0 3
1 0 9 / 1 0 ~ 1 1 1 / 0 9

1 0 9 / 0 9 ~ 1 1 1 / 0 6

1 0 9 / 1 2 ~ 1 1 2 / 0 5
1 0 9 / 1 2 ~ 1 1 2 / 0 2
1 1 0 / 0 5 - 1 1 1 / 0 8
1 1 0 / 0 5 - 1 1 1 / 0 6
1 1 0 / 0 6 - 1 1 1 / 1 0
1 1 0 / 1 0 - 1 1 1 / 1 2
1 1 0 / 1 1 - 1 1 2 / 0 1
1 1 0 / 1 2 - 1 1 2 / 0 1
1 1 1 / 0 1 - 1 1 1 / 1 0 N B R
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1.

2.
(1)
(2)
(3)
(4)

3.
(1)

Firewall

Log
(2)

(3)

(4)

(5)
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( )

1. -

( 1)

106 107 108 109 110

235,473 250,110 409,251 412,964 532,428
238,507 299,396 293,035 283,605 276,598

720 599 2,387 2,300 6,470
14,818 5,899 8,248 15,276 9,348

489,518 556,004 712,921 714,145 824,844

164,452 201,515 151,389 163,654 323,809

200,452 241,515 115,389 163,654 2

111,880 133,510 210,000 250,000 202,644

276,332 335,025 361,389 413,654 526,453

312,332 375,025 325,389 413,654 2

213,186 220,979 351,532 300,491 298,391

160,000 160,000 180,000 180,000 180,000
2,000 2,000 96,583 96,583 96,583

49,763 64,490 78,796 27,333 28,069

13,763 24,490 42,796 27,333 2

1,423 (5,511) (3,847) (3,425) (6,261)

213,186 220,979 351,532 300,491 298,391

177,186 180,979 315,532 300,491 298,391

1 104 1 1

2
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2. -

( 1)

106 107 108 109 110

234,866 245,367 404,785 409,258 528,824
238,507 299,396 293,035 283,605 276,598

720 599 2,387 2,300 6,470
15,325 10,442 12,614 18,882 12,852

489,418 555,804 712,821 714,045 824,744

164,352 201,315 151,289 163,554 323,709

200,352 241,315 115,289 163,554 2

111,880 133,510 210,000 250,000 202,644

276,232 334,825 361,289 413,554 526,353

312,232 374,825 325,289 413,554 2

213,186 220,979 351,532 300,491 298,391

160,000 160,000 180,000 180,000 180,000
2,000 2,000 96,583 96,583 96,583

49,763 64,490 78,796 27,333 28,069

13,763 24,490 42,796 27,333 2

1,423 (5,511) (3,847) (3,425) (6,261)

213,186 220,979 351,532 300,491 298,391

177,186 180,979 315,532 300,491 2

1 104 1 1

2
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( )

1. -

( 1)

106 107 108 109 110

331,702 382,999 470,510 249,818 356,760

109,609 135,029 152,501 47,119 70,503

49,601 62,769 64,381 (12,062) 9,169

(579) (1,819) (796) (7,066) (8,167)

49,022 60,950 63,585 (19,128) 1,002

40,590 49,589 54,306 (15,463) 736

( ) 40,590 49,589 54,306 (15,463) 736

(1,243) (5,796) 1,664 422 (2,836)

39,347 43,793 55,970 (15,041) (2,100)

40,590 49,589 54,306 (15,463) 736

39,347 43,793 55,970 (15,041) (2,100)

( ) 2.54 3.10 3.16 (0.86) 0.04

1 104 1 1
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2. -

( 1)

106 107 108 109 110

331,642 382,999 470,510 249,818 356,760

109,550 135,029 152,501 47,119 70,503

49,751 62,869 64,492 (11,961) 9,269

(729) (1,919) (971) (7,198) (8,267)

49,022 60,950 63,521 (19,159) 1,002

40,590 49,589 54,306 (15,463) 736

( ) 40,590 49,589 54,306 (15,463) 736

(1,243) (5,796) 1,664 422 (2,836)

39,347 43,793 55,970 (15,041) (2,100)

40,590 49,589 54,306 (15,463) 736

39,347 43,793 55,970 (15,041) (2,100)

( ) 2.54 3.10 3.16 (0.86) 0.04

1 104 1 1
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( )

106
107
108
109
110
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( ) -

( 1)

106 107 108 109 110

( % )

56.45 60.26 50.69 57.92 63.82

136.29 118.40 191.63 194.10 181.14

( % )

143.19 124.11 270.33 252.34 164.43

136.65 119.56 265.53 248.80 161.67

38.11 26.88 20.40 (5.14) 1.28

3.70 4.32 7.06 4.56 4.81

99 84 52 80 76

0.71 0.55 0.53 0.29 0.40

2.98 2.41 3.58 2.38 2.24

514 664 689 1,259 913

2.10 1.42 1.59 0.87 1.27

0.85 0.73 0.74 0.35 0.46

% 10.70 9.85 8.97 (1.82) 0.47

% 20.51 22.84 18.97 (4.74) 0.25

( % ) 30.64 38.09 35.33 (10.63) 0.56

% 12.24 12.95 11.54 (6.19) 0.21

( ) 2.54 3.10 3.16 (0.86) 0.04

% 38.32 23.21 (66.62) (6.71) 0.53

%
2 38.74 8.21 0.90 (0.09)

% 15.74 2.91 (24.42) (8.20) 0.32

1.08 1.06 1.14 0.13 2.15

1.03 1.04 1.05 0.79 1.65
20

1. : 110

2. 110 109
3. : 109
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4. 110 109

5. 110 109

6. 110 110

7. 110 110
109

8. 110 110

9. 110 ;
110

1 104 1 1

2 5
3
1.

(1)
(2)

2.
(1)
(2)
(3)

3.
(1) ( ) (

)
(2) 365
(3)
(4) ( ) (

)
(5) 365
(6)
(7)

4.
(1) ×
(2)
(3)
(4) ( 4)

5.
(1)
(2) (

)
(3) ( ) (

) ( 5)
6.

(1) ( ) ( 6)
(2) ( )
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4
1.
2.
3.

4.

5
1.
2.
3.
4.
5.
6
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( ) -

( 1)

106 107 108 109 110

( % )

56.44 60.24 50.68 57.92 63.82

136.29 118.40 191.63 194.10 181.14

( % )

142.90 121.88 267.56 250.23 163.36
136.36 117.33 262.75 246.69 160.61

38.11 26.88 20.38 (5.15) 1.28
3.70 4.32 7.06 4.56 4.81

99 84 52 80 76
0.71 0.55 0.53 0.29 0.40
2.98 2.41 3.59 2.38 2.24
514 664 689 1,259 913

2.10 1.42 1.59 0.87 1.27

0.85 0.73 0.74 0.35 0.46
% 10.70 9.85 8.97 (1.82) 0.47
% 20.51 22.84 18.97 (4.74) 0.25

( % )
30.64 38.09 35.29 (10.64) 0.56

% 12.24 12.95 11.54 (6.19) 0.21
( ) 2.54 3.10 3.16 (0.86) 0.04

% 38.37 23.23 (66.48) (6.63) 0.56

%
2 38.74 8.29 1.00 0.05

% 15.76 2.91 (24.37) (8.18) 0.34
1.08 1.06 1.14 0.12 2.14
1.03 1.04 1.05 0.79 1.64

20
1. : 110

2. 110 109

3. : 109

4. 110 109

5. 110 109

6. 110 110
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7. 110 110
109

8. 110 110

9. 110
; 110

1

2 5
3
1.

(1)
(2)

2.
(1)
(2)
(3)

3.
(1) ( ) (

)
(2) 365
(3)
(4) ( ) (

)
(5) 365
(6)
(7)

4.
(1) ×
(2)
(3)
(4) ( 4)

5.
(1)
(2) (

)
(3) ( ) (

) ( 5)
6.

(1) ( ) ( 6)
(2) ( )

4
1.
2.
3.

4.

5
1.
2.
3.
4.
5.
6
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110 98 159

110 160 213

- 89 -



109 110 ( )
%

412,964 532,428 119,464 22.44

283,605 276,598 (7,007) (2.53)
5,934 5,668 (266) (4.69)

- 5,835 2,999 (2,836) (94.56)
3,507 681 (2,826) (414.98)
2,300 6,470 4,170 64.45

714,145 824,844 110,699 13.42
163,654 323,809 160,155 49.46
250,000 202,644 (47,356) (23.37)
413,654 526,453 112,799 21.43
180,000 180,000

96,583 96,583
27,333 28,069 736 2.62
(3,425) (6,261) 422 10.97

300,491 298,391 (2,100) (0.70)
(

)
1. :110

2. : 110

3. :109
110

4. : 110
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( )

109 110 ( )
%

249,818 356,760 106,942 29.98

202,699 286,257 (83,558) (29.19)

47,119 70,503 23,384 33.17

59,181 61,334 2,153 3.51

(12,062) 9,169 21,231 231.55

(7,066) (8,167) (1,101) (13.48)

(19,128) 1,002 20,130 2,008.98

(3,665) (266) (3,931) (1,477.82)

(15,463) 736 16,199 2,200.95

422 (2,836) (3,258) (114.88)

(15,041) (2,100) 12,941 616.24

(

)
110

( ) :

( ) :

( )

109 110 ( )

%

( ) (10,977) 1,706 12,683 743.43

( ) (6,102) (16,708) (10,606) (63.48)

( ) 25,790 35,075 9,285 26.47

( ) 8,711 20,073 11,362 56.60
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1. 110 110
2. 110 - 110
3. 109

( )

( )

:

(1) (2) ( ) (3)

( )

(1)+(2)+(3)

62,728 105,278 (133,943) 34,063
1.

2.

( )

( )

( )

( )

1

110 102

( )
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( )

109 110

% %

3,113 1.25 3,607 1.01

( ) (5,302) (2.12) (4,722) (1.32)

1.

109 110 3,113 3,607

1.25% 1.01 %

2.

109 110

( ) (5,302) (4,722)

(2.12) % (1.32) %

3.

( )

1.

2.

3.
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( )

1.

1.1

1.2

2.

( )

( )

( )

( )

( )

( )

1.
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2.

( )

( )

( )

( )

( )
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( )

1.

100%

2.

110 12 31

102.06.06 259
2

13,000

3. 369 3

4.

5.

6.

110 12 31 :

( ) ( ) ( )

13,000 6,503 100 6,403 (102) (102) (0.08)

( )

( )
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110

- 98 -



( )
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( )

( )

- 100 -



1.

2.

3.

4.

5.

6.

( )

( )

( )

- 101 -



1060027042
1030025503

- 102 -



- 103 -



- 104 -



- 105 -



- 106 -
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( )

( )

261

( )

1.

( )

2.

/ /

1

3 16 37

111 1 1
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(1) 3
16 37

 

 
A. ( 3 ) 

 
2018 3

3
2

 

 
B. (  
  16 ) 

 

 

 
C. — ( 37 ) 

 
 

 
D.2018-2020  

 
            1  
            

1  

 
            9  
            

 

 
            16  
            13  
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            41  
            

41
 

 

 
 

3. 
 

 
 / /  

 

1 10

28

 

 

2 17  112 1 1  

3 ( 1 ) 112 1 1  

4 ( 1 ) 112 1 1  

5 ( 8 ) 112 1 1  

6 (

12 ) 

112 1 1  

 
(1) 10 28

 
 

10
28

28

10

28 3

 
 

- 110 -



 

10
3

 
 

(2) 17  
 

(
)

 
 

(
) ( )  

 
106 5 109 6

2 ( 110 1 1
112 1 1 )

( 4
) 

 
(3) ( 1 ) 
 

1 69 76
 

 
(4) — ( 1 ) 

 

  
 
(5) ( 8 ) 

 
8
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(6) (
12 ) 

 
12 15 24

 
 

 
 

  
 

1.  
 

 
2.  

 

 
 

3.  
 

 
 

 
 
(1) (

) 
(2)  
(3)  
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(1)  
(2)  
(3)  
 

 
 

( )

 
 

 
 

 
 

 

 

(1) ( )  
(2)  
(3)  
(4)  
(5)  
(6)  

 
 

 

    

   110.12.31 109.12.31 

     100% 100% 
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4.  
 

 
 

 
 

 
 
(1) 

 
 
(2) 9

 
 
(3) 

 
 

 

 
5.  

 

 
 
(1)  
(2)  
(3)  
(4) 

 
 

- 114 -



 

 
 
(1)  
(2)  
(3)  
(4) 

 
 
6.  

 

(
)  

 
7.  
 

 
 

9

( )

 
 

(1)  
 

 
 

 
 
A.  
B.  
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A.  
B. 

 
 

( )

( )

 
 

( )
 

 
A. 

 
B. 

 
 

 
 

 
 
A.  
B.

 
 

 
 
A. 

 
B. 

 
C. ( )

 
(a) 

 
(b) 
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9
3

( )

(
)

 
 

(2)  
 

 
 

 
 
A.  
B.  
C. 

( )  
 

 
 
A. 12

 
B. 

 
C. 15

 
D. 16
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(3)  
 

 
 
A.  
B. 

 
C. 

 
 

 
 

(4)  
 

 
 

 
 

 
 

 
 

 
 

9
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(
)

(
)  

 
(5)  

 

 
 

8.  
 

 
 
(1)  
(2)  

 
 

 

 
 

- 119 -



 

 
 

 
 

9.  
 

 
 

15  
 

10.  
 

16

 
 

 
 

   
  8-50  

  5  
  2-5  
  2-10  
  2-5  

 

- 120 -



 

 
 

 
 

11.  
 

( )
( )

 
 
(1)  
(2)  

 
( )

( ) (
)
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(1) ( )  
(2) (

)  
(3)  
(4)  
(5) 

 
 

 
 

 
 
(1)  
(2)  
(3)  
(4) 

 
 

 
 

 
 

36
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15  
 

 
 

12.  
 

 
 

 
 

 
 

 
 

 
 

- 123 -



 

 
 

  
 2-10  

  
  

 
13.  

 
36

 
 

 
 

 
 

 
 
14.  

 
(

)

 
 

- 124 -



 

 
 

( )  
 

15.  
 

 
 

 
 

 
 

 
 

( )
 

 
30 ~120
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16.  
 

 
 

17.  
 

 
 

 

 
18.  
 

( )
 

 
 

 
( )
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(1) 

( )  
(2) 

 

 

 

 
(1) 

( )
 

(2) 

 

 

 

 

 

 
  

 

 

 

- 127 -



 

 
 

 
 
1.   
 

(
)

 
 

2.   
 

 
 

3.   
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4.   
 

( )
( )

 
 

5.   
 

 
 

 
 
1.  
 

  110.12.31  109.12.31 
  $623  $481 
  62,105  42,174 

      $62,728  $42,655 

 
2.  
 

  110.12.31  109.12.31 
  $103,681  $49,482 

  (5,054)  (3,912) 
      $98,627  $45,570 

 
 

 
30 120

103,681 49,482
.13
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3.  
 

  110.12.31  109.12.31 
  $69,075  $56,960 

  88  1,644 
  $69,163  $58,604 

 
 

4.  
 

  110.12.31  109.12.31 
  $784  $1,119 

 

8,134 6,692 0
1,000

 
 

 
 

5.  
 

(1)  
 

 
 
  110   109  

  $342,493  $240,031 
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(2)  
  110   109  

(
) 

 $492,523  $472,936 

( )   220,127  239,008 
(

) 
 712,650  711,944 

  (433,681)  (468,968) 
( )   $278,969  $242,976 

  $290,637  $257,699 
  (11,668)  (14,723) 

  $278,969  $242,976 
  $ -  $ - 

 
6.  
 

               

               

110.1.1  $160,983  $126,604  $ -  $7,076  $6,399  $7,098  $308,160 

  -  -  -  -  260  198  458 

  -  -  -  (215)  -  (2,321)  (2,536) 

    -  -  1,468  -  -  -  1,468 

110.12.31  $160,983  $126,604  $1,468  $6,861  $6,659  $4,975  $307,550 

109.1.1  $160,983  $126,604  $ -  $7,076  $9,038  $7,098  $310,799 

  -  -  -  -  -  -  - 

  -  -  -  -  (2,639)  -  (2,639) 

109.12.31  $160,983  $126,604  $ -  $7,076  $6,399  $7,098  $308,160 

               

               

110.1.1  $ -  $12,247  $ -  $1,549  $6,108  $4,651  $24,555 

  -  6,870  98  778  186  1,001  8,933 

  -    -  (215)    (2,321)  (2,536) 

110.12.31  $ -  $19,117  $98  $2,112  $6,294  $3,331  $30,952 

109.1.1  $ -  $5,377  $ -  $769  $8,095  $3,523  $17,764 

  -  6,870  -  780  652  1,128  9,430 

  -  -  -  -  (2,639)  -  (2,639) 

109.12.31  $ -  $12,247  $ -  $1,549  $6,108  $4,651  $24,555 
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110.12.31  $160,983  $107,487  $1,370  $4,749  $365  $1,644  $276,598 

109.12.31  $160,983  $114,357  $ -  $5,527  $291  $2,447  $283,605 

 

50 10 8  

 
 

 
 

 
7.  

 

  110.12.31  109.12.31 
  $40,020  $19,290 

  81,845  29,000 
  $121,865  $48,290 

 

  110.12.31  109.12.31 
  1.02%~1.416%  1.02%~1.345% 

 

133,061 216,954  

 
8.  

 

  110.12.31  109.12.31 
  $6,090  $5,532 
  4,755  3,539 
  $10,845  $9,071 
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9.  

 
 

 
  110.12.31 109.12.31  

  $210,000 $210,000 

3

4

 

  1,500 9,500 

24  

  - 25,500 

 

  - 5,000 

 

       211,500 250,000  

  (8,856) -  

       $202,644 $250,000  

 
 110  109  

 1.00%~1.38% 1.00%~1.845%( ) 

 

: 5,000

0%  
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10.  
 

 
 

 
 

2,129 2,116  
 
11.  

 
(1)  

 

300,000 10 30,000 18,000
180,000

 
 

(2)  
 
  110.12.31  109.12.31 

  $96,583  $96,583 
 

 
 

(3)
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(4) 

 
 

1090150022  
( )  

1  
 
 

 
 

(5)  
 

 
 

 
 

 
 

( )  
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( ) 

  ( ) 
  110   109   110   109  

  $61  $ -     
 

( )  
553 

 
(422) 

 
 
 

 

  -  -  $ -  $ - 
 

14  
 
12.  
 

  110   109  
     

  $342,493  $240,031 
  14,267  9,787 

  $356,760  $249,818 

 
(1)  

 
 

 
 

$342,493 
14,267 

$356,760 
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$14,267 
342,493 

$356,760 

 
 

 
 

$240,031 
9,787 

$249,818 

 
 

$9,787 
240,031 

$249,818 

 
(2)  

A. ─  
 

110.12.31  109.12.31  109.01.01 
  $290,637  $257,699  $251,840 

 
 
  110   109  

  $(108,211)  $(77,123) 
  141,149  82,982 

  $32,938  $5,859 
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B. ─  

 
110.12.31  109.12.31  109.01.01 

  $11,668  $14,723  $7,867 

 

 
 
  110   109  

  $(8,461)  $(1,606) 
(  

  ) 
 166,336  127,580 
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1.  

 
  110   109  

       
  $2  $2 

 
 

 
 

2.  
 

  110   109  
  $3,822  $4,950 

  208  261 
  $4,030  $5,211 

 
  

 
 

 
     

       110.12.31  109.12.31   
 

 
 $268,470  $275,340   

  69,075  56,960   
  $337,545  $332,300   
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1
65,596 14,756  

 
2

64,628 29,011  
 

 
 

 
 

 
 

 
 

 
 

1.  
 

 
 
  110.12.31  109.12.31 

     
( )  $58,501  $38,468 

  1,973  2,042 
  98,627  45,570 

  69,163  58,604 
  $228,264  $144,684 

 
 

 
  110.12.31  109.12.31 

     
  $121,865  $48,290 
  166,850  88,187 

  10,845  9,071 
( )  211,500  250,000 

  $511,060  $395,548 
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2.  
 

 
 

 

3.  
 

  
 

 
 

 
 

(
)  

 

 
 

/
 

 
(1) / 1%

/ 1,350 1,074
 

 
(2) / 1%

/ 295 140  
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/

/ 333 298  
 

4.  
 

(
) ( )  

 

( )  
 

52% 37%
 

 

 
 

5.  
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110.12.31      
 $123,342 $ - $ - $ - $123,342 

 166,850 - - - 166,850 
 10,845 - - - 10,845 

 10,757 29,769 29,270 165,861 235,657 
      
109.12.31      

 $48,830 $ - $ - $ - $48,830 
 88,187 - - - 88,187 

 9,071 - - - 9,071 
 2,998 67,375 27,970 180,409 278,752 

 
6.  

 
 

110.1.1  $48,290  $250,000  $298,290 
  73,575  (38,500)  35,075 

110.12.31  $121,865  $211,500  $333,365 

 
 

109.1.1  $26,500  $210,000  $236,500 
  21,790  40,000  61,790 

109.12.31  $48,290  $250,000  $298,290 
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7.  
 

(1)  
 

 
 

A.
 

 
B.

( )  
 

C. (
)

(
)  

 
D.

(
Reuters )  

 
(2)  

 

 
 

(3)  
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8.  
 

 
 

9.  
 

 
 

10.  
 

 
 

 110.12.31 109.12.31 

       

       

       
 $4,899 27.6300 $135,359 $3,886 28.4800 $110,673 

   7,179 4.3190 31,006 3,344 4.3770 14,637 
       

       
 $14 27.7300 $388 $116 28.4800 $3,304 

   339 4.3690 1,481 152 4.3770 665 
 

4,722 5,302  
 

( )  
 

11.  
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1.  
 
(1)  

 
(2)  
 
(3) (

)  
 
(4) 

 
 
(5) 

 
  
(6) 

 
 

(7) 
 

 
(8) 

 
 
(9)  
 
(10)

 
 
2.  

 

( )  
 

  
 

 
 

   

( )  

 

( )  
 

      

 

 

  $13,000 $13,000 1,300,000 100% $6,503 $(102) $(102)  
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3.  
 
4.  
 

 
 

                 
 

( )  

 2,558,631 14.21% 
 1,185,500 6.58% 

 1,058,150 5.87% 
 980,000 5.44% 

 922,000 5.12% 
 

1
( )

 
 

2
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