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̘ ̘ ̙ 

  

 

 4.1-3  
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4.1.2  

  Ǎ Ǎ

Ǎ Ǎ

̙ Ǎ Ǎ

̘ Ǎ

̘ Ǎ

Ǎ Ǎ

Ǎ Ǎ ̙ Ǎ

Ǎ

Ǎ ǜ (10

4 )Ǎ ǜ ̘

Ǎ ̘ ǜ

Ǎ ̘

̘ ̘ Ǎ

Ǎ ̙ 
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4.2  

  111 01 12 ̘ 111 4 11 ̘ 111 8

15 111 10 14 1 ̙

Ǎ ̘ ̘ Ǎ

̘ Ǎ Ǎ

1̙ ̘ Ǎ 3

Ǎ Ǎ ̘

Ǎ ̘

Ǎ ̙ ̘

̘ ̘

ǉ Ǎ2020Ǌ ̙  4.2-1Ǎ

̘  4.2-1̙ 

 

 

 4.2-1  
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 4.2-1  

   

 

Ǎ

Ǎ Ǎ

Ǎ

̘ ̙ 

 

 

Ǎ

Ǎ

Ǎ Ǎ

̘

Ǎ ̘

̙ 

 

 

Ǎ

Ǎ Ǎ

Ǎ

Ǎ

̘ ̙ 

 

 

Ǎ

Ǎ Ǎ

̘ Ǎ

̙ 
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4.2.3  

  3 2 2 Ǎ 6 6

1 Ǎ 9 12 Ǎ 18 20 3 ̙

Ǎ ̘

ǜ ̘ -

Ǎ

Ǎ ̙ 

  8 13 2 Ǎ

Ǎ 1 1 Ǎ 10 9 4 Ǎ

Ǎ 11 11 3 Ǎ

Ǎ 1 1 Ǎ 3 2 Ǎ

Ǎ 32 35 9 ̙ 

  Ǎ 6 9 1 Ǎ

Ǎ ǜ 8 12 3 Ǎ

Ǎ ǜ 8 11 1 Ǎ

Ǎ 22 32 5 ̙ Ǎ

Ǎ Ǎ

̙ 

  Ǎ 5 5 1 Ǎ

ǜ 8 12 3 Ǎ ǜ

8 11 1 Ǎ Ǎ 21 28

5 ̙ ̘ Ǎ ̘ Ǎ

̙ 

  35 57 Ǎ 10 19 ǜ

11 19 ǜ 14 19 Ǎ  Ǎ

 4.2-2̙ Ǎ 1 1 Ǎ

ǜ 1 1 Ǎ

̘ Ǎ

Ǎ ̙ ̘

Ǎ ̙

Ǎ ̙ 
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 4.2-2  

  

 : ̘ ̘ ̘ ̘ ̘ ̘

̘  

̘ ̘ ̘ ̘ ̘

̘ ̘ ̘  

: ̘ ̘ ̘ ̘ ̘

̘ ̘ ̘ ̘ ̘ ̘ ̘

̘  

 

 : ̘ ̘  

: ̘ ̘ ̘ ̘ ̘

̘  

: ̘ ̘ ̘ ̘ ̘

̘ ̘ ̘ ̘ ̘

̘  

 

 : ̘ ̘ ̘ ̘ ̘

̘  

: ̘ ̘ ̘ ̘ ̘

̘ ̘ ̘ ̘  

: ̘ ̘ ̘ ̘ ̘

 

 : ̘ ̘ ̘ ̘ ̘

̘ ̘  

: ̘ ̘ ̘ ̘ ̘

 

: ̘ ̘  

Ǜ ̘ ̘  

 :  

:  
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 4.2-2  
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4.2.4  

  (ʳ)̘ (pH)̘

(pHmV)̘ (ORP)̘ (mS/cm)̘ (NTU)̘ (mg/L)̘

(%)̘ (TDS, g/L)̘ (ppt)̘ (Ŋt)Ǎ 11 Ǎ

 4.2-3̘  4.2-4  4.2-5Ǎ Ǜ 

  ̘ Ǎ ̘

Ǎ 6.9~8̘ >6.5̘ <100̘ 33~37ppt ̙

Ǎ ̘ ̘ Ǎ

̘ Ǎ

Ǎ Ǎ ̙ 

  Ǎ ̘ ̘

Ǎ 7.1~7.7̘ >6.5̘ 75~126̘ 29~36ppt̙

Ǎ (>10 mg/L) Ǎ

Ǎ Ǎ Ǎ

̙ ̘ Ǎ

Ǎ Ǎ

̙ 

  Ǎ ̘ ̘

Ǎ 6.9~7.1̘ >6.5̘ 75~126̘ 35~36ppt̙

Ǎ Ǎ

Ǎ ̙ 

  Ǎ Ǎ

Ǎ Ǎ Ǎ ̙

̘ Ǎ

Ǎ Ǎ Ǎ

Ǎ Ǎ ̙ 

 

 4.2-3 ̘  
   

 
 

     

( ) 13.07 15.2 26.2 27.44 27.99 29.5 

(pH)  7.93 7.94 6.91 7.65 7.34 7.1 
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(pHmV)  
-141 -142 -83 -127 -109 -94 

(ORP) 190 150 212 173 169 178 

(mS/cm)  51.6 50.9 51.3 51.1 52.1 47.2 

(NTU) 46.1 70.3 48.9 59.9 37.9 144 

(mg/L)  10.31 9.07 7.34 8.03 8.09 6.11 

(%) 120.6 110.6 109.9 121.6 125.1 94.9 

(TDS, 

g/L)  
31 30.6 30.8 31 31.3 28.8 

(ppt)  33.32 33.03 33.73 33.55 34.26 30.72 

( tɣ)  25.1 24.5 22.1 21.6 22 18.9 

 

 

 

 

 

 

 

 

 4.2-4  
  

     

( ) 34.31 33.86 33.60 38.51 

(pH) 7.14 7.37 7.33 7.75 

(pHmV)  
-97 -111 -109 -135 

(ORP) 205 225 219 179 

(mS/cm)  48.2 55.0 55.0 52.9 

(NTU) 123 75.7 34.7 126 

(mg/L)  8.07 8.08 7.01 12.01  

(%) 128.3 138.7 119.9 205.9 

(TDS, g/L) 30.4 33.0 33.0 33.1 

(ppt)  29.90 36.47 36.45 33.02 

( tɣ)  16.6 21.6 21.7 17.3 
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 4.2-5  
  

     

( ) 24.22 22.97 24.61 24.25 

(pH) 6.98 7.10 7.00 7.03 

(pHmV)  -87 -94 -88 -90 

(ORP) 190 179 165 181 

(mS/cm)  54.8 55.2 53.6 55.6 

(NTU) 88.2 68.0 85.8 97 

(mg/L)  7.83 9.57 8.99 7.49 

(%) 114.8 137.6 132.2 110.3 

(TDS, g/L) 32.9 33.1 32.2 33.4 

(ppt)  36.25 36.54 35.42 36.92 

( tɣ)  24.6 25.2 23.9 251 

 

    

 

4.2.5  

1. ǉRBPsǊ 

  Ǎ Ǎ

Ǎ Ǎ ̣ ǉRBPsǊ̤

̙ ǉ 16 20 Ǌ̘ ǉ 11 15 Ǌ̘

ǉ 6 10 Ǌ̘ ǉ 1 5 ǊǍ 200 Ǎ

103 ǉ  4.2-6ǜ  Ǌ̙  

  Ǎ ̘ ̘
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Ǎ Ǎ

̙ ǜ Ǎ

Ǎ

Ǎ Ǎ (  4.2-3)̙

Ǎ Ǎ ̙

Ǎ Ǎ ̙ 

 

 4.2-6 ̣ ǉRBPsǊ̤  

   

1.

 

 ǉ16Ǌ 

2.   ǉ11Ǌ 

3.   ǉ1Ǌ 

4.  Ǎ

 

ǉ5Ǌ 

5.   ǉ6Ǌ 

6.   ǉ11Ǌ 

7.   ǉ5Ǌ 

8.   ǉ9Ǌǜ 

ǉ8Ǌ 

9.   ǉ9Ǌǜ 

ǉ4Ǌ 

10.   ǉ8Ǌǜ 

ǉ1Ǌ 

* ǉRBPsǊ ̙ 

 

  
Ǎ   

 4.2-3  
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2. ( ̘ ) 

  ̘ ̘ ̘ Ǎ ̣

ǉ ̘ Ǌ̤ Ǎ Ǎ

ǉ 10 Ǌ̘ ǉ 9-6 Ǌ̘ ǉ

5-3 Ǌ̘ ǉ 2-1 Ǌ 5 Ǎ 80 Ǎ 50 ǉ 4-

8ǜ  Ǌ̙  

  Ǎ ̘ ̘

Ǎ Ǎ ̘

̘ ̘ Ǎ ̘

̙ Ǎ Ǎ

̙ 

 4.2-7 ̣ ǉ ̘ Ǌ̤  

    

   ǉ6Ǌ 

 

 

ǉ1Ǌ 

 

 

ǉ6Ǌ 

 

 Ǎ

ǜ

̘ ̘

 

ǉ3Ǌ 

 ̘ ̘

 

ǉ6Ǌ 

 

 

ǉ1Ǌ 

   ǉ7Ǌ 

 (

)  

ǉ10Ǌ 

* ( ̘ )Ǎ  
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4.2.6  

Ǎ ̘ ̘

̙ Ǎ Ǎ

Ǎ ̘

Ǎ Ǎ Ǎ Ǎ

̘ ̙ TBN

(  )Ǎ

̘ ̘ Ǎ

Ǎ Ǎ Ǎ

̘ ̙ Ǎ

̘ ̘ ̙ 

 

4.3  

  4 Ǎ

̘ ( )̘ ̘ ǉ  4.3-1ǊǍ

600 1000 mǍ ǒ Ǎ 5 ( 2 )Ǎ

Ǎ ̙

̘ ̘ ̘ Ǎ ̘

̘ ̙ 2 ̘ 1 ̘ 1 1

Ǎ 5 Ǎ 110 12 8-9 ̘111 1 12-13 ̘111

4 11-13 ̘111 8 9-11 ̘111 10 12-13

̙ 
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 4.3-1  

 

  5 ̘ ̘ ̘ ̘

̘ Ǎ

(  4.3-1̘  4.3-2)Ǎ ̙

̘ Ǎ Ǎ

Ǎ Ǎ ̙

Ǎ Ǎ

Ǎ ̙ Ǎ

Ǎ (  4.3-4)Ǎ Ǎ

̘ Ǎ Ǎ 111 1 13

Ǎ ( 10)

̙  4.3-1  

   

 110 12 8-9  
: 2

( )  
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111 1 12-13  
: 1

( )̘1  

111 1 12-13  : 1  

111 4 11-13  
: 

Ǎ  

111 8 9-11  2  

111 8 9-11  1  

111 10 12-13  
Ǎ

 

( ) 

110 12 8-9  
: 2  (

)Ǎ  

111 1 12-13  
: 1  (

)Ǎ  

111 1 12-13  
: 1 ̘

̘  

111 4 11-13  
: 1

Ǎ  

111 4 11-13  
 

111 8 9-11  
: 2

Ǎ  

111 10 12-13  
: 5

Ǎ  

 

110 12 8-9   

111 1 12-13  2 ̘ 1 ( ) 

111 4 11-13  3  

111 8 9-11  1  

111 10 12-13  1  

 

110 12 8-9  1 ̘ 1  

111 1 12-13   

111 4 11-13  1  
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111 4 11-13  
1  

111 8 9-11  1  

111 10 12-13   

(

) 

111 1 12-13  

̘ Ǎ

Ǎ

37 /50  

111 1 12-13  

Ǎ

Ǎ

 

111 4 11-13  

̘ Ǎ

Ǎ  

111 8 9-11  Ǎ  

111 10 12-13  Ǎ  

 

111 1 12-13  1 ̘ 2  

111 4 11-13   

111 10 12-13   

111 10 12-13   ( ) 

 

111 1 12-13   ( ) 

111 4 11-13   

111 10 12-13   

 

  ̘ ̘ ̘ ̘

( 4.3-2)Ǎ ̘ - -

̘ Ǎ Ǎ

Ǎ Ǎ

Ǎ ̘ Ǎ Ǎ

Ǎ ̙ 

  Ǎ Ǎ

Ǎ Ǎ ̙
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Ǎ Ǎ Ǎ

( 4.3-3)Ǎ ̙ 

  ( 4.3-4)Ǎ

Ǎ Ǎ

Ǎ Ǎ

Ǎ Ǎ

̙ 

 

 

 4.3-2  
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(a)  

  

(b)

 
(c)  

 4.3-3  
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( ) ( ) 

  

( ) 

  

( ) ( ) 

  
( ) ( ) 

 4.3-4   
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4.4  

  Ǎ Ǎ

0.5 Ǎ ̙ (1997)

(Occurrence Index, OIǜ )Ǎ

OI ̙ OI

̙ 

/)  ρπππ 

 

  110 12 7~9 8 500

Ǎ 1~8ǜ 111 1 11~13 3̘4 Ǎ 3

Ǎ 9~11Ǎ  4.4-1̙

Ǎ Ǎ 3̘4Ǎ

5̘7 ̙ 2022 4 11~13 Ǎ

5 ̙ 112 2 47,272 Ǎ

1,305 ̘ 1,524 ̘ 1,203 ̘

1417 2th1274 ̙ Ǎ  4.4-1̙ 

 

 

 4.4-1   
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 4.4-1 OI  

   
OI  

 
1    2 

  /  -  -  -  0.11 -  II 

   -  0.10 -  -  -   

   0.12 -  -  -  -   

   2.77 2.89 4.31 6.27 -   

   0.30 0.97 0.36 0.11 -  I 

   10.21 6.39 1.72 5.89 0.88  

   0.19 0.41 0.89 0.84 -   

   0.11 0.20 0.17 0.07 -   

   8.48 11.58 13.02 17.64 0.85  

   -  -  0.40 -  -   

   -  -  -  0.19 -   

   -  0.38 1.41 0.11 -   

   5.68 7.29 6.42 4.43 2.23  

   1.25 0.68 2.11 2.88 4.53  

   0.16 -  7.22 1.19 2.06  

   0.16 0.11 0.29 0.11 -   

   -  -  -  2.70 -   

   -  0.11 -  -  -   

   -  4.09 4.18 1.14 -   

   0.47 0.43 0.11 0.45 0.14  

   0.13 0.41 0.99 0.38 -   

   0.29 -  0.29 0.79 -   

   -  -  0.17 0.11 -   

   3.43 0.94 5.04 1.21 0.87  

   -  0.22 -  -  -   

   -  0.22 -  -  -   

   0.19 0.56 -  0.07 -   

   -  0.06 0.29 -  -  II 

   -  0.11 -  -  -   
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OI  

 
1    2 

   4.19 22.83 11.27 0.30 2.06 II 

   -  -  -  -  0.30  

   -  -  0.06 0.07 -   

   6.35 -  3.07 1.41 -   

   -  0.06 -  -  -   

   0.95 0.29 -  0.26 -   

   0.57 0.20 -  -  -   

   -  0.87 -  -  -   

   0.63 -  0.52 -  -   

   -  0.06 -  0.32 0.85  

   -  0.06 -  -  -   

   0.44 0.69 -  -  0.14  

   -  -  -  -  -   

   -  -  0.11 -  -   

 10440 12192 9628 9918 5094  

 1305 1524 1203 1417 1274  

 

  6 7 Ǎ ǒ̘8 10

Ǎ OI 0.97̙

Ǎ ̘ ̙ 8

( )Ǎ Ǎ

̙ 19 33 Ǎ

Ǎ Ǎ

Ǎ ̙  4.4-2̙ 
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 4.4-2  
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4.5  

 4.5-1  

      

 

 ̧ ( )Ǜ110 12

7~8 ̙ 

 ̧ ( )Ǜ111 1

11~13  

 ̧ ( )Ǜ111 4

11~13  

 ̧ ( )Ǜ111 8

9~10  

 ̧ ( )Ǜ111 10

12~13  

 ̧ 29 49  

 ̧ 30 62  

 ̧ 23 46  

 ̧ 21 41  

 ̧ 1255

(2 ) 

 ̧ 850  

 ̧ 1212

 

 ̧ 803  

II Ǜ

̘ ̘ ̘

̘ ̘ ̘

̘

9  

III Ǜ

̘ ̘ 3

 

Ǜ ̘ ̘

̘ ̘ ̘

̘ ̘ ̘

 

Ǜ ̘ ̘ ̘

̘ ̘ ̘

̘ ̘  

 

110/12/7 112/ 2/1 5

47,272 ̙ 

Ǜ 

(1). 110 12 8-9 ( ) 

(2). 111 1 12-13 ( ) 

(3). 111 4 11-13 ( ) 

(4). 111 8 9-11 ( ) 

(5). 111 10 12-13 ( ) 

6 7  -  I Ǜ  ̘ ̘  

 
 ̧ ( )Ǜ111 1

12  
10 19  -    

̘ ̘ ̘
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  ̧ ( )Ǜ111 4

11-13  

 ̧ ( )Ǜ111 8

9~10  

 ̧ ( )Ǜ111 10

12~13  

11 19  -    

 14 19  -    
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 4.5-2  

   

-

 

Ǎ

̙ 

Ǎ

Ǎ

̙ 

-

 

̘

̙ 

̘ ̘

Ǎ

̙ 

 

̘

Ǎ

̙ 

 ̙

 ̘ ̘

 

̘

̘  
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  Ǎ ̘

̘ Ǎ

̙ Ǎ

Ǎ Ǎ  ̙

5.1  

  Ǎ ̘

Ǎ Ǜ -

̘ - ǜ

Ǎ NYBC

- ̙ (  5.1-1)̙ 

 5.1-1  

 

  

1 
 

Ǎ ̙

7 ̘

̙ Ǎ

7 ̙

Ǎ Ǎ

Ǎ

̙ 

Ǎ 7

Ǎ

Ǎ

Ǎ

̙

Ǎ  ̙

 

  

1 
 

̘

Ǎ 1 Ǎ

ǜ 7

Ǎ Ǎ

Ǎ ̘

̙ 

̘ Ǎ

Ǎ ̙

Ǎ

Ǎ

̙ 
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2 

 

Ǎ

Ǎ

(1-5 ) Ǎ

6 Ǎ 7 Ǎ

Ǎ ̙

Ǎ ̘ ̘ ̘

̙ 

Ǎ

Ǎ

Ǎ ̙ 

3 

 

Ǎ

Ǎ

Ǎ

̘ ̙

Ǎ Ǎ

̙

̙ 

Ǎ

Ǎ ̙

Ǎ

̙ 

4 
 

Ǎ Ǎ

Ǎ

̙

( Ǎ 1

Ǎ ̣ )̤Ǎ

̙ 

Ǎ

Ǎ

Ǎ ̙ 

5 
 

̙

Ǎ

Ǎ

Ǎ

̙

̙ 

Ǎ

Ǎ

̙ 

 

  

1 

 

̙ 5mǍ

̙

Ǎ

3m PC
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Ǎ Ǎ

̙ 

Ǎ  ̙

2 

 

Ǎ

Ǎ

Ǎ Ǎ

̙ Ǎ

̙ 

Ǎ ̙

Ǎ

̙ 

 

  

1 
 

Ǎ

Ǎ ̙ 
̙ 

2 

 

̘

̙ Ǎ

Ǎ Ǎ

̙ 

̙

Ǎ

̙ 

3 
 

Ǎ Ǎ

̙

̘ ̙ 

Ǎ

Ǎ

Ǎ

̙ 

 

  

1 
Ǎ

̘ ̙ 
̙

̙

Ǎ

̙

̙ 

2 

Ǎ Ǎ

Ǎ ̘

Ǎ

Ǎ ̙ 
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3 

Ǎ

Ǎ

Ǎ

̙ 

Ǎ
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  Ǎ

̙ Ǜ

ǯ ǯ

ǯ ǯ

ǯ ǯ

ǯ

ǯ ǯ (  6.1- 1)Ǎ

̙ 

 

 

 6.1- 1  
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6.1  

  TBN Ǎ

Ǎ ǉEN, EndangeredǊ

̘ ǉVU, VulnerableǊ ̙

̙ Ǎ

2 ̙ 

  Ǎ

Ǎ 9 28 1432 ̙ II ǯ

ǜIII ǯ ǰ

Ǎ ̙

ǯ Ǎ

̙ 

 

 6.1-1 ̘  

 

6.2  

  Ǎ

Ǎ ̘ Ǎ

Ǎ Ǎ ̘

Ǎ ̙

Ǎ ̘ ̘ ̙

̘ Ǎ
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ǯ Ǎ  6.2-1̙

Ǎ

̙ 

 

 6.2-1  

 

6.3 ̘  

  ̘ ̘ ̘

̘ ̙ ̘

Ǎ Ǜ

̘ ̘ ̘ ̘ Ǎ  

Ǎ Ǎ 45

Ǎ ̙

Ǎ Ǎ ̙ 
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 6.3-1  

 

6.4 Ǎ  

  Ǎ Ǎ

Ǎ ̙

Ǎ ̙

Ǎ Ǎ

̙ ̘ Ǎ

̙ Ǎ  

6.4-1 Ǎ Ǎ

ǜ Ǎ

̙ 
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 6.4-1  

 

6.5  

  Ǎ Ǎ

̙ ǜ

̙ Ǎ

̙ Ǎ

̘ Ǎ Ǎ  

 

6.6  

  Ǎ ̘

Ǎ Ǎ ̙

Ǎ ̙

Ǎ

̙ ̘ Ǎ

Ǎ ̙

Ǎ Ǎ Ǎ

̙ 

 


























































































