27(2015)

1 [
45 - 001 45 - 001 45 - 001
[ ] 01 - 00 [ ] 03 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 ] 71,143 (mB) [1 1 49,433(n8) [1 1 2,724 (nB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
0.002 <0.001 0.001 4 0.002 <0.001 0.001 4 <0.001 <0.001 <0.001 4
0.004 <0.002 <0.002 4 0.004 <0.002 0.002 4 <0.002 <0.002 <0.002 4
0.6 04 05 12 0.6 05 0.6 12 0.6 04 05 12
58 3.0 46 4 74 39 6.2 4 26 22 23 4
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 15 09 11 4 17 13 14 4 11 05 0.8 4
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -1.6 -21 -17 4 -15 -21 -17 4 -16 -2.0 -1.8 4
3 0 0 12 2 0 0 12 1 0 0 12
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 27.8 125 204 12 275 123 19.5 12 27.6 124 19.5 12
(BOD)
(Cop)
L) (50mm
(E)
53 28 42 4 6.8 36 5.6 4 24 20 21 4
(n/ml)
375 25.0 32.6 4 382 249 324 4 30.0 219 24.7 4




27(2015) )
1 1 [
45 - 001 45 - 001 45 - 001
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 2,027 () [1 1 280(B) [1 1 2,092 (nB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.5 04 04 12 05 04 0.4 12 0.4 04 0.4 12
88 6.6 77 4 37 29 33 4 14.6 9.1 11.0 4
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 0.9 05 0.8 4 10 0.7 0.8 4 0.9 05 0.7 4
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -2.1 -2.2 -2.1 4 -16 -17 -1.6 4 -18 -2.0 -1.9 4
16 0 3 12 2 0 0 12 4 0 0 12
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 24.8 154 19.9 12 25.0 124 18.6 12 283 139 20.9 12
(BOD)
(Cop)
L) (50mm
(E)
82 6.1 72 4 34 26 3.0 4 13.0 85 10.0 4
(n/ml)
33.0 295 314 4 286 238 26.1 4 428 28.9 36.5 4




27(2015) )
] [ [ ]
45 - 001 45 001 45 - 001
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ ] [ [ ]
[ ] [ [ ]
[ 1 7898 [ ] (8) [1 1 (n8)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4
(@ ) <0.008 <0.008 <0.008 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
0.4 04 04 12
9.2 71 7.9 4
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4
( 09 06 07 4
( <1 <1 <1 12
( ) -17 -18 -18 4
17 0 2 12
1,1 <0.0020 <0.0020 <0.0020 4
() 280 133 205 12
(BOD)
(Cob)
L) (50mm
(E)
8.6 6.5 7.3 4
(n/ml)
36.9 30.1 33.6 4




27(2015) )
1 1 [ 1
45 - 002 45 - 002 45 - 002
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 11,267 () [1 1 4,211 (B) [1 1 4,713 (m8)
1,2
Q@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
03 02 03 12 03 01 02 12 03 02 03 12
4.6 1 28 1 53 1
1,1,1
t (MTBE)
( <0.1 1 <0.1 1 <0.1 1
( <1 1 <1 1 <1 1
( )
6 1 0 1 2 1
1,1
) 245 113 18.0 12 31.0 10.0 19.9 12 23.0 134 179 12
(BOD)
(CoD)
L) (50mm
(ES)

(n/ml)




27(2015) )
1 1 [ 1
45 - 002 45 - 002 45 - 002
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 14,987 () [1 1 1,069 (nB) [1 1 3,466 (B)
1,2
Q@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
03 02 03 12 03 01 02 12 03 02 03 12
4.6 1 2.7 1 49 1
1,1,1
t (MTBE)
( <0.1 1 <0.1 1 <0.1 1
( <1 1 <1 1 <1 1
( )
6 1 0 1 2 1
1,1
) 305 122 20.6 12 30.9 113 204 12 274 114 191 12
(BOD)
(CoD)
L) (50mm
(ES)

(n/ml)




27(2015)

12,341 (n®)

00

2,196 ()

1 7,082(n®)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

@

<0.001
<0.002

<0.001
<0.002

<0.008
<0.06
<0.06
<0.001
<0.002

1,1,

1

(MTBE)

0.5

0.2 0.3

12

0.4

0.2

0.3

12

<0.10

03 03 03
12.3

<0.001

<0.002

i

1,1

~~

05

<1

-1.9

39
<0.0100

G

)

w)

(BOD)
(CoD)
(50mm

25.0

110 185

12

23.0

9.0

177

12

235 154 20.2

(ED)

(n/ml)




27(2015) )
1 [ 1
45 004 45 004 45 004
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 14,474 () [1 1 2,144 (8) [1 1 835(nB)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
(@ ) <0.008 1 <0.008 1 <0.008 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
0.3 0.2 0.3 13 03 03 0.3 13 0.3 0.3 0.3 13
9.7 1 15.0 1 123 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 05 1 05 1 05 1
( <1 1 <1 1 <1 1
( ) -16 1 -20 1 -19 1
6 1 71 1 39 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 271 111 19.3 12 25.6 109 193 12 235 154 20.2 12
(BOD)
(CoD)
L) (50mm
(ES)

(n/ml)




27(2015) )
1 [ 1
45 004 45 004 45 004
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 16,869 (nB) [1 1 2,322 (B) [1 1 1,596 (nB)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
(@ ) <0.008 1 <0.008 1 <0.008 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
0.3 0.3 0.3 13 03 0.2 0.3 13 0.3 0.3 0.3 13
132 1 132 1 220 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 05 1 05 1 0.6 1
( <1 1 <1 1 <1 1
( ) -18 1 -23 1 -18 1
6 1 32 1 7 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 29.8 130 20.8 12 21.7 151 18.8 12 243 149 199 12
(BOD)
(CoD)
L) (50mm
(ES)

(n/ml)




27(2015) )
1 [ [ 1
45 004 45 004 45 004
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ [ ] [ 1
[ 1 [ [ 1
[1 ] 1,652 () [1 1 3,360 (mB) [1 1 27 (nB)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
(@ ) <0.008 1 <0.008 1 <0.008 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
0.002 1 <0.002 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
0.3 0.3 0.3 13 03 0.2 0.3 13 0.3 0.2 0.3 13
75 1 264 1 10.6 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 06 1 05 1 06 1
( <1 1 <1 1 <1 1
( ) -16 1 -22 1 -20 1
1 1 4 1 2 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 240 124 18.6 12 26.2 147 20.3 12 25.1 50 16.8 12
(BOD)
(CoD)
L) (50mm
(ES)

(n/ml)




27(2015)

[ 1
45 - 005 45 - 006 45 - 006
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ [ 1
[1 ] 24,301 (mB) [1 1 3,233(mB) [1 1 251 (nB)
<0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
1,2 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1
(¢ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.010 1 <0.001 1
<0.002 1 <0.002 1
<0.10 1 <0.10 1
05 03 04 12 03 0.2 0.2 12 03 02 0.2 12
24 1 29 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) 0.002 1 0.001 1
( 03 1 03 1
( <1 1 <1 1
( ) -18 1 -17 1
0 1 1 1
1,1 <0.0020 1 <0.0020 1
) 25.0 10.0 176 12 276 11.8 191 12 243 164 18.3 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

10



27(2015)

1 [ 1
45 006 45 006 45 006
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ 1 [ 1
[1 ] 367 (mB) [1 1 63 () [1 1 306 (B)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1 <0.001 1
(¢ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
03 01 02 12 04 0.2 0.2 12 03 01 0.2 12
2.6 1 4.2 1 2.6 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 02 1 <01 1 02 1
( <1 1 <1 1 <1 1
( ) -14 1 -12 1 -09 1
4 1 0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 243 12.7 184 12 254 14.6 19.8 12 259 121 187 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

11



27(2015)

] 211 (nB)

1 1180(nB)

1 4158(n®)

1,2

<0.0002
<0.0001
<0.001
<0.0004
<0.001

@

<0.010
<0.06
<0.06
<0.001
<0.002

1,1,1

(MTBE)

0.3

<0.10

0.2 0.2
31

<0.001

<0.001

i i i

0.3

0.2

0.2

12

03 0.2 0.3

12

~~

1,1

0.3

<1

-19

73
<0.0020

I

)

w)

(BOD)
(CoD)
(50mm

234

131 17.7

26.5

120

20.1

12

285 14.0 218

12

(ED)

(n/ml)

12



27(2015)

1

3,652 (B)

1

8,897 ()

1 711(nB)

1,2

<0.0002
0.0002
<0.001
<0.0004
<0.001

@

<0.06
<0.06
<0.001
<0.002

G

<0.06
<0.001
<0.002

<0.008
<0.06
<0.06
<0.001
<0.002

1,1,

1

(MTBE)

<0.3

<0.1 <0.2

12

0.3

0.1 0.2

<0.10

0.3 0.1 0.2
<9.7

<0.001

<0.001

i

1,1

~~

<1

<1

<0.1

1

-16

6
<0.0020

G

)

w)

(BOD)
(CoD)
(50mm

26.7

157 20.0

12

20.7

158 18.1

12

255 13.0 19.7

(ED)

(n/ml)

13



27(2015)

[ 1
45 008 45 008 45 - 009
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 01
[ ] [ ] [ 1
[ [ [ 1
[1 ] 1,700 (nB) [1 1 83 () [1 1 3,820 (nB)
<0.0002 1 <0.0002 1
0.0002 1 0.0002 1
<0.001 1 0.004 1
1,2 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1
(¢ ) <0.010 1 <0.010 1
0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
<0.10 1 <0.10 1
03 01 02 12 03 01 0.2 12 0.2 02 0.2 12
130 1 9.5 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( <0.1 1 <0.1 1
( <1 1 <1 1
( ) -22 1 -17 1
0 1 0 1
1,1 <0.0020 1 <0.0020 1
) 26.3 145 20.2 12 242 15.6 19.6 12 240 9.0 170 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

14



27(2015)

[ [ 1 [ 1
45 - 010 45 - 010 45 - 010
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 3,239 (M) 1 ] 101(m8) 1 1 284 (mB)
1,2
@ )
0.4 0.2 0.2 12 04 0.2 03 12 0.5 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 300 130 205 12 27.0 11.0 204 12 28,0 120 201 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

15



27(2015)

1 6867 ()

1

170(n8)

1 4606(n8)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

@

<0.008
<0.06
<0.06
<0.001
<0.002

PR R R PR R R R R

1,1,1

(MTBE)

04

0.2

0.3

365

0.4

0.2

0.3

365

03 0.1 0.2
132

<0.001

<0.002

12

5N

~~

1,1

<1

-2.8

0
<0.0100

R R e

)

w)

(BOD)
(CoD)
(50mm

25.9

114

19.6

12

24.0

129

15.9

12

(ED)

(n/ml)

16



27(2015)

[ [ [ 1
45 - 014 45 - 015 45 - 015
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 7,507 (8) 1 ] 5,800 (m8) 1 1 (m8)
1,2
@ )
03 0.2 0.2 12 <05 <0.2 <0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 314 120 20.1 12 231 115 173 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

17



27(2015) )
1 [ 1
45 - 018 45 - 018 45 - 023
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 3,540 (1mB) [1 1 2,632 (B) [1 1 2,165 (B)
<0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1
<0.002 1 <0.002 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0.008 1 <0.008 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.3 0.2 0.2 12 03 0.2 0.2 12 0.4 0.2 0.2 12
57 1 31 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
(
( <1 1 <1 1
( ) -21 1 -0.9 1
2 1 7 1
1,1 <0.0100 1 <0.0100 1
) 28.8 129 20.3 13 26.8 136 20.1 13 26.0 11.0 191 12
(BOD)
(Cop)
L) (50mm
(ES)
(n/ml)

18



27(2015)

[ [ 1 [ 1
45 - 023 45 - 024 45 - 026
[ ] 02 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 3,992 (m8) 1 ] 8,063 () 1 1 2,477 (n8)
1,2
@ )
05 03 0.4 12 03 02 03 12 03 0.1 02 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 270 155 186 12 316 113 200 12 20.0 14.0 175 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

19



27(2015) )
[ 1 [ 1 [ 1
45 - 027 45 - 027 45 - 027
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 6,118 (mB) [1 ] 1,912(mB) [1 1 1,032 ()
1,2
@ )
<0.06 1 <0.06 1 0.06 1
<0.06 1 <0.06 1 0.06 1
<0.001 1 <0.001 1 0.001 1
<0.002 1 <0.002 1 0.002 1
0.3 0.2 0.2 12 03 0.2 0.2 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
0 1 2 1 2 1
1,1
)
(BOD)
(CoD)
v (50mm
(E)
(n/ml)

20



27(2015)

1

3,600 (n8)

1 3927(nd)

[ 1 (m8)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

PR R ke e

(¢

<0.008

1,1,1

(MTBE)

03

0.1

0.2

12

0.2

0.1 0.1
132

<0.001

<0.002

-
RN

~~

1,1

<1
-2.2

<0.0100

e

(@)

w)

(BOD)
(CoD)
(50mm

29.9

100 20.2

(ED)

(n/ml)

21



