25(2013)

[ [ ] [
42 - 001 42 - 001 42 - 001
[ ] 01 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 14,156 (1) [1 ] 11,487(nB) [1 1 59861(m8)
<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
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.003 <0.001 0.002 4 0.001 <0.001 <0.001 4 0.002 <0.001 <0.001 4
0.010 0.003 0.006 4 0.004 0.002 0.003 4 0.005 <0.002 <0.002 4
<0.01 1 <0.01 1 <0.01 1
0.9 0.5 0.7 12 0.7 0.5 0.6 12 0.8 0.6 0.7 12
41 13 20 12 3.6 17 22 12 47 11 18 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 17 12 14 12 11 0.6 0.8 12 15 0.6 10 12
( 0 0 0 12 0 0 0 12 0 0 0 12
( ) -10 -15 -12 4 -18 -23 -21 4 -17 -2.0 -19 4
0 0 0 4 3 0 1 4 4 0 2 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 26.8 106 191 12 238 82 16.0 12 24.8 9.9 175 12
(BOD)
(CoD)
vy (50mm
)
3.6 0.9 16 12 35 15 21 12 45 10 17 12
(n/ml)
39.2 315 36.8 12 227 17.3 185 12 246 186 205 12




25(2013) )
[ ] [ [
42 - 001 42 - 001 42 - 001
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 7,598 (1mB) [1 ] 5,968 (mB) [1 1 10,789(m8)
<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
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.002 <0.001 <0.001 4 0.001 <0.001 <0.001 4 0.003 <0.001 0.002 4
0.007 0.002 0.004 4 0.003 <0.002 <0.002 4 0.009 <0.002 0.004 4
<0.01 1 <0.01 1 <0.01 1
0.8 0.5 0.7 12 0.7 0.3 0.6 12 0.8 0.6 0.7 12
3.8 15 24 12 4.0 0.8 16 12 2.7 16 21 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 19 0.9 12 12 11 0.6 0.8 12 17 0.8 12 12
( 1 0 0 12 0 0 0 12 0 0 0 12
( ) -19 -25 -2.2 4 -15 -21 -18 4 -15 -24 -19 4
0 0 0 4 2 0 0 4 3 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 252 101 174 12 28.1 120 195 12 270 10.6 184 12
(BOD)
(CoD)
vy (50mm
)
35 14 22 12 3.8 0.7 15 12 25 14 19 12
(n/ml)
241 18.9 210 12 257 18.6 214 12 294 192 240 12




25(2013)

[ [ ] [ ]
42 - 001 42 002 42 002
[ 1 09 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ ] [ ]
[1 ] 12,211 () [1 ] 11,589(nB) [1 1 23752(m8)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
@ ) <0.010 <0010 <0010 2
<0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4 0.001 1
0.004 0.002 0.003 4 0.004 1
<0.01 1
10 0.5 0.7 12 0.5 0.4 0.5 0.6 0.3 04 12
4.6 11 20 12 3.6 1
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 15 0.5 11 12
( 0 0 0 12
( ) -04 -12 -09 4 -17 1
2 0 1 4 0 1
1,1 <0.0100 <0.0100 <0.0100 4
) 28.2 106 187 12 175 16.8 172 28.7 117 19.2 12
(BOD)
(CoD)
vy (50mm
)
4.0 04 15 12
(n/ml)
613 336 443 12




25(2013) )
[ 1 [ 1 [ 1
42 - 002 42 - 002 42 - 002
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 9,274 (8) [1 1 26,759(B) [1 1 919(nB)
1,2
Q@ )
<0.001 1 0.003 1
<0.002 1 0.008 1
0.8 04 0.5 12 05 0.1 0.2 12 0.6 0.3 04 12
4.0 1 53 1
1,1,1
t (MTBE)
(
(
( ) -25 1 -16 1
0 1 0 1
1,1
) 275 112 18.6 12 275 99 18.0 12 30.9 72 179 12
(BOD)
(CoD)
vy (50mm
(8S)

(n/ml)




25(2013)

[ [ 1 [ 1
42 - 002 42 - 002 42 - 002
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 723 (mB) [1 1 2,466 (m8) [1 1 279(nB)
1,2
Q@ )
04 0.1 0.3 12 05 03 04 12 0.5 0.2 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.3 109 19.8 12 30.3 10.6 211 12 26.2 104 185 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013) )
[ [ 1 [ 1
42 - 002 42 - 002 42 - 002
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 738 (mB) [1 1 1,149 (nB) [1 1 14,942(nB)
1,2
Q@ )
<0.001 1
0.005 1
0.6 03 0.5 12 0.7 04 0.5 12 0.6 0.2 0.5 10
3.6 1
1,1,1
t (MTBE)
(
(
( ) -20 1
0 1
1,1
) 30.2 88 185 12 29.4 114 195 12 311 12.1 205 10
(BOD)
(CoD)
vy (50mm

)

(n/ml)




25(2013)

[ [ [
42 - 003 42 - 004 42 - 005
[ ] 01 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 3,607 (mB) [1 ] 1,621 (mB) [1 1 25513(md)
<0.010 <0.010 <0.010 12
1,2
Q@ )
0.7 0.2 0.5 365 0.4 0.2 0.3 365 05 0.2 0.3 365
0.9 0.4 0.5 12
1,1,1
t (MTBE)
(
(
( ) -11 -21 -17 12
0 1
1,1
) 279 51 159 12
(BOD)
(CoD)
vy (50mm
(89)
0.7 0.2 0.3 12
(n/ml)
340 240 28.3 12
75 59 6.7 12




25(2013) )
[ ] [ ] [
42 - 005 42 - 005 42 - 005
[ ] 02 - 00 [ ] 03 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 (mB) [1 ] 1,341 (mB) [1 1 1,726 (mB)
<0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 12
1,2
@ )
04 0.2 0.3 365 0.6 0.3 04 365 0.6 0.4 0.5 365
0.4 0.0 0.3 12 04 0.0 0.0 12 0.9 0.4 0.5 12
1,1,1
t (MTBE)
(
(
( ) -0.8 -17 -13 12 -0.7 -15 -11 12 -12 -20 -16 12
0 1 0 1 0 1
1,1
) 328 117 212 12 238 130 188 12 270 9.2 174 12
(BOD)
(CoD)
vy (50mm
)
0.2 0.0 0.1 12 03 0.0 0.0 12 0.7 0.2 0.4 12
(n/ml)
39.0 28.0 320 12 54.0 29.0 417 12 38.0 245 29.0 12
78 6.7 72 12 16.9 6.7 113 12 74 6.0 6.7 12




25(2013) )
[ ] [ [ ]
42 - 005 42 006 42 - 006
[ ] 06 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 885 (B) [1 ] 9,144 (n8) [1 1 4,771 (n8)
<0.0010 1 <0.0010 1
0.0003 1 <0.0002 1
<0.001 1 <0.001 1
<0.010 <0.010 <0.010 12 <0.005 1 <0.050 1
1,2
<0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1
<0.05 1 <0.05 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.5 0.3 0.3 365 0.5 0.2 0.3 365 05 0.3 04 365
0.9 0.0 0.4 12 3.0 1 4.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
(
( <1 1 <1 1
( ) -11 -16 -14 12 -08 1 -08 1
0 1 15 1 5 1
1,1 <0.0100 1 <0.0100 1
) 30.8 120 20.8 12 28.0 134 205 12 251 151 198 12
(BOD)
(CoD)
vy (50mm
(89)
0.6 0.0 0.3 12
(n/ml)
430 405 423 12
22 18 20 12




25(2013) )
[ 1 [ [ 1
42 - 006 42 - 006 42 - 007
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 7,988 (nB) [1 1 1,962 (nB) [1 1 5,663 (B)
<0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.050 1 <0.050 1
1,2
<0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1
<0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.5 0.2 0.3 365 0.4 0.2 0.3 365 03 0.2 0.2 12
<2.0 1 20 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
(
( <1 1 <1 1
( ) -13 1 -0.8 1
1 1 29 1 1 1
1,1 <0.0100 1 <0.0100 1
) 28.1 116 19.3 12 26.4 119 18.8 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

10



25(2013)

[ [ [ 1
42 - 007 42 - 010 42 - 010
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 2,959 (1mB) [1 ] 5,034 (nB) [1 1 1,702 (mB)
1,2
Q@ )
04 0.3 0.3 12 0.7 0.2 04 12 0.6 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

11



25(2013)

[ [ 1 [ 1
42 - 012 42 - 016 42 - 016
[ ] 01 - 01 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 5,620 (mB) [1 ] 5,323(nB) [1 1 (mB)
1,2
Q@ )
04 0.2 0.3 365 10 0.2 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 320 9.0 19.2 23
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

12



25(2013)

[ [ [ 1
42 - 016 42 - 018 42 - 021
[ ] 03 - 00 [ ] 00 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 448 (n8) [1 ] 2,142 (nB) [1 1 2,800 (1mB)
1,2
Q@ )
0.6 0.2 0.3 365 <0.3 <0.2 <0.3 12 05 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 233 6.3 156 12 26.0 10.0 16.6 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

13



25(2013)

1

600 (8)

1

1,709 (n8)

] 5556(8)

1,2

<0.0010
0.0006
<0.001
<0.005
<0.0004

(@

<0.001
<0.006
<0.06
<0.06
<0.001

1,1,1

05

03

04

12

<0.7

03

<04

365

<0.002

0.00

03 0.1 02
48.0

<0.001

i G i i i i L il

w
=
a

~~

(VTBE)

<0.002
13

<1
-16

0

1,1

)

(BOD)
(CoD)

20.0

15.0

173

12

28.0

8.0

170

12

<0.0005
222 14.2 181

N e e e Nl

w)
)

(50mm

(n/ml)

14



25(2013)

[ [ 1 [ 1
42 - 024 42 - 024 42 - 024
[ ] 03 - 00 [ ] 05 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,903 (mB) [1 ] 2,958 (mB) [1 1 1,525 ()
1,2
Q@ )
0.3 0.1 0.2 365 0.3 0.1 0.2 365 03 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.2 109 185 4 185 15.3 16.7 4 259 172 216 4
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

15



25(2013)

[ [ 1 [ 1
42 - 024 42 - 028 42 - 028
[ ] 11 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,884 (mB) [1 ] 4,134(nB) [1 1 334(mB)
1,2
Q@ )
0.3 0.1 0.2 365 0.7 0.2 0.5 365 04 0.2 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.2 135 16.3 4 330 8.0 19.6 365 30.0 120 205 365
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

16



25(2013)

[ 1 [ 1 [ 1
42 - 028 42 - 028 42 - 028
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] (mB) [1 ] 4,633(nB) [1 1 164 (mB)
1,2
Q@ )
0.8 0.3 0.8 365 04 0.2 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 320 10.0 20.0 365 30.0 120 19.9 365
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

17



25(2013) )
[ ] [ ] [ ]
42 029 42 029 42 - 031
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 8,128 (mB) [1 ] 538(nB) [1 1 1,566 (mB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.5 0.3 04 365 0.7 0.4 0.5 365 03 0.2 <0.3 12
12 1 0.5 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 12 1 04 1
( <1 1 <1 1
( ) -14 1 -01 1
1 1 6 1
1,1 <0.0100 1 <0.0100 1
) 295 114 239 365 26.1 15.0 205 365 23.6 164 194 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

18



25(2013)

[ [ 1 [ 1
42 - 032 42 - 032 42 - 032
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,899 (mB) [1 ] 728(nB) [1 1 924 (B)
1,2
Q@ )
0.3 0.1 0.2 12 0.4 0.1 0.2 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 17.0 19.1 12 27.0 11.0 181 12 24.0 130 187 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

19



25(2013) )
[ 1 [ [ 1
42 035 42 035 42 - 035
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 701 (mB) [1 1 172 () [1 1 120(nB)
<0.0010 1 <0.0010 1 <0.0010 1
0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.05 1 <0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.5 0.2 0.3 365 0.4 0.2 0.3 365 04 0.2 0.3 365
3.0 1 4.0 1 4.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -0.5 1 -17 1 -0.8 1
12 1 29 1 3 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 29.7 10.9 20.2 12 26.6 9.3 18.2 12 26.3 119 19.1 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

20



25(2013) )
[ 1 [ [ 1
42 - 035 42 - 035 42 - 036
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 468 (mB) [1 1 364 (rB) [1 1 1,185(nB)
<0.0010 1 <0.0010 1
<0.0002 1 0.0003 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2
<0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1
<0.05 1 <0.05 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.3 0.2 0.3 365 0.4 0.2 0.3 377 0.7 0.1 <05 12
<2.0 1 4.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
(
( <1 1 <1 1
( ) -0.8 1 -0.6 1
9 1 36 1
1,1 <0.0100 1 <0.0100 1
) 27.6 6.2 17.6 12 26.9 7.2 18.6 12 25.0 14.0 20.5 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

21



25(2013)

[ [ 1 [ 1
42 - 036 42 - 036 42 - 037
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 170 (B) [1 ] 409(nB) [1 1 707 (mB)
1,2
Q@ )
04 0.2 <04 12 0.4 0.2 <04 12 0.6 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 8.0 19.7 12 270 13.0 19.8 12 298 105 20.6 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

22



25(2013)

[ [ 1 [
42 - 037 42 - 037 42 - 038
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [
[1 ] 221 (m8) [1 ] 550 (n8) [1 2,380(mB)
1,2
Q@ )
0.7 0.3 04 365 0.6 0.1 04 365 <0.6 0.3 <0.5 365
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0020 1
) 240 165 20.0 12 280 10.0 188 12 <32.0 8.0 <18.2 365
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

23



25(2013) )
[ ] [ ] [
42 - 039 42 - 039 42 - 039
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ ] [
[ ] 78 (nB) [ ] 86 () [1 1 69 ()
<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
<0.005 <0.005 <0.005 12 0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 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
0.7 0.4 0.5 12 0.6 0.4 0.5 12 0.7 0.5 0.6 12
34 0.6 19 12 2.6 0.9 16 12 3.6 13 23 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 12 0.5 0.8 12 16 0.4 0.9 12 1.0 0.2 0.6 12
( 0 0 0 12 0 0 0 12 0 0 0 12
( ) -05 -0.9 -0.7 4 -0.9 -11 -10 4 -14 -16 -15 4
42 4 18 4 19 1 9 4 6 0 2 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 26.1 102 18.2 12 25.6 9.8 175 12 311 9.2 199 12
(BOD)
(CoD)
vy (50mm
)
28 0.0 0.9 12 19 04 11 12 29 0.7 18 12
(n/ml)
64.5 442 58.2 12 532 375 46.8 12 489 353 39.6 12

24



25(2013) )
[ ] [ ] [ ]
42 - 039 42 - 039 42 039
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [
[ ] [ ] [ ]
[ ] 138 (mB) [ ] 229(n) [1 1 (n8)
<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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 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
0.8 0.4 0.5 12 0.6 0.4 0.5 12
2.6 0.5 13 12 2.7 <0.1 14 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 15 0.5 0.9 12 0.9 0.3 0.5 12
( 0 0 0 12 0 0 0 12
( ) -04 -08 -06 4 -02 -08 -06 4
18 3 10 4 140 4 44 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 30.7 109 20.0 12 253 123 187 12
(BOD)
(CoD)
vy (50mm
)
20 0.0 0.6 12 22 0.0 0.8 12
(n/ml)
615 479 55.0 12 58.2 43.6 513 12

25



25(2013) )
[ ] [ ] [
42 - 039 42 - 039 42 041
[ ] 08 - 00 [ ] 09 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 573 (m8) [1 ] 1,423(B) [1 1 343(mB)
<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
<0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 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
0.6 0.4 0.5 12 0.6 0.2 04 12 <04 0.2 <0.3 12
35 12 24 12 48 21 33 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 16 0.5 0.9 12 13 0.6 0.9 12
( 0 0 0 12 0 0 0 12
( ) -08 -11 -09 4 -13 -17 -15 4
2 0 1 4 1 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 29.8 108 19.7 12 318 102 20.3 12 30.0 8.0 185 12
(BOD)
(CoD)
vy (50mm
)
2.6 0.3 16 12 4.0 14 2.6 12
(n/ml)
617 476 549 12 55.0 394 483 12

26



25(2013)

[ [ [ 1
42 - 041 42 - 041 42 - 042
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 786 (mB) [1 ] 525(n8) [1 1 3,553 (mB)
1,2
Q@ )
0.3 0.2 <0.3 12 <04 0.2 <0.3 12 10 0.3 0.9 364
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 8.0 175 12 310 9.0 182 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

27



25(2013)

[ [ [ 1
42 - 042 42 - 042 42 - 042
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 369 (m8) [1 ] 65 (mB) [1 1 76 (mB)
1,2
Q@ )
10 0.3 0.5 363 0.9 0.1 04 362 10 0.1 0.5 327
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

28



25(2013)

[ [ [ 1
42 043 42 043 42 - 043
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ 1
[1 ] 424 (B) [1 1 812(B) [1 1 983 (nB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.05 1 <0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 0.2 0.3 365 0.4 0.2 0.3 365 04 0.2 0.3 365
<2.0 1 30 1 4.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -0.9 1 -0.6 1 -10 1
3 1 15 1 3 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 24.0 13.6 184 12 20.8 153 183 12 238 117 18.6 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)
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25(2013) )
[ 1 [ [ 1
42 043 42 043 42 - 043
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 2,239 () [1 1 286 (mB) [1 1 134 (nB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.05 1 <0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 0.2 0.3 365 0.4 0.2 0.3 365 04 0.2 0.3 365
3.0 1 20 1 4.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -1.0 1 -0.7 1 -05 1
23 1 5 1 1 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 25.2 142 18.7 12 242 14.7 19.2 12 279 111 189 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

30



25(2013) )
[ ] [ [ ]
42 - 043 42 - 044 42 - 044
[ 1 07 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 117 (B) [1 ] 1,329 (mB) [1 1 868 (1mB)
<0.0010 1
0.0003 1
<0.001 1
<0.005 1
1,2
<0.040 1
(¢ ) <0.010 1
<0.05 1
<0.001 1
<0.002 1
04 0.2 0.3 365 0.4 0.2 <0.3 12 04 0.2 <0.4 12
4.0 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
(
( <1 1
( ) -05 1
5 1
1,1 <0.0100 1
) 28.6 112 19.6 12 26.0 15.0 20.3 12 26.0 9.0 194 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
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25(2013) ( )

1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
($9)

(n/ml)




25(2013) ( )

1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
($9)

(n/ml)




25(2013)

[ 1 [ 1 [ 1
42 - 048 42 - 048 42 - 048
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
1 1 (m8) [1 1 () [1 1 80 (B)
1,2
Q@ )
0.8 0.3 0.5 365
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

34



25(2013)

[ 1 [ [ 1
42 - 048 42 - 048 42 - 048
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ 1
[ 1 [ [ ]
1 1 (m8) [1 1 240 (8) [1 1 172(n®)
1,2
Q@ )
0.6 0.3 04 365 0.6 0.1 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

35



25(2013)

[ [ [
42 048 42 048 42 - 049
[ ] 10 - 00 [ ] 11 - 00 [ ] 01 - 00
[ [ [ ]
[ [ [
[1 ] 313 (mB) [1 ] 1,598 (mB) [1 1 215(B)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
@ ) <0010 <0010 <0.010 2
<0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
0.7 0.3 0.5 365 0.8 0.3 0.6 365 0.8 0.3 0.6 12
3.0 12 21 12
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 11 0.3 0.5 12
( 0 0 0 12
( ) -17 -22 -20 4
0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4
) 247 102 17.3 12
(BOD)
(CoD)
vy (50mm
)
2.8 12 20 12
(n/ml)
265 139 211 12

36



25(2013) )
[ ] [ [
42 - 049 42 - 049 42 - 049
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 828 (mB) [1 ] 1,158 (mB) [1 1 182(B)
<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
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 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
10 0.6 0.8 12 0.7 0.2 0.5 12 0.7 0.4 0.6 12
4.9 16 23 12 29 16 21 12 45 12 27 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.020 <0.020 <0.020 4
( 11 0.3 0.6 12 10 0.3 0.6 12 0.8 0.3 0.5 12
( 0 0 0 12 1 0 0 12 1 0 0 12
( ) -15 -18 -17 4 -2.4 -2.8 -26 4 -11 -18 -14 4
1 0 0 4 2 0 0 4 2 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 294 108 194 12 30.6 101 19.0 12 275 103 18.6 12
(BOD)
(CoD)
vy (50mm
)
4.6 11 20 12 2.8 14 20 12 41 0.8 22 12
(n/ml)
405 276 338 12 250 132 170 12 524 321 410 12

37



25(2013) )
[ ] [ ] [
42 - 049 42 - 049 42 - 049
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 22 (m8) [1 ] 83 (md) [1 1 397(mB)
<0.0015 <0.0015 <0.0015 4 <0.0015 1 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 1 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 4
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 4 <0.06 1 <0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2 0.001 <0.001 <0.001 4
0.004 <0.002 <0.002 4 <0.002 <0.002 <0.002 2 0.003 <0.002 <0.002 4
0.9 0.2 0.5 12 0.7 0.1 04 3 0.9 0.3 0.6 12
21 0.8 16 12 33 31 32 3 25 14 20 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 4
( 10 0.3 0.6 12 04 0.2 0.3 3 15 0.2 0.5 12
( 0 0 0 12 10 0 7 3 0 0 0 12
( ) -32 -35 -33 4 -22 1 -26 -31 -29 4
12 0 3 4 2 2 2 2 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 4
) 295 58 170 12 221 126 16.8 3 284 10.6 18.6 12
(BOD)
(CoD)
vy (50mm
)
21 0.6 15 12 29 28 28 3 25 14 19 12
(n/ml)
395 4.8 9.0 12 357 293 325 3 209 6.6 134 12
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25(2013) )
[ 1 [ [ 1
42 050 42 050 42 - 050
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 1,124 (nB) [1 1 496 (nB) [1 1 145(nB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.05 1 <0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 0.2 0.3 365 0.4 0.2 04 365 04 0.2 0.2 365
3.0 1 30 1 <2.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -14 1 -1.0 1 -05 1
4 1 1 1 3 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 27.8 137 20.2 12 26.7 10.9 18.7 12 281 10.2 184 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)
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25(2013)

[ [ [ 1
42 050 42 050 42 - 050
[ ] 04 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ [ [ 1
[1 ] 165 () [1 1 201(B) [1 1 157 (B)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.05 1 <0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 0.3 04 365 0.4 0.2 0.3 365 04 0.2 0.3 365
3.0 1 20 1 7.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -13 1 -0.8 1 -11 1
16 1 28 1 20 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 27.6 12.9 20.4 12 25.0 12.2 189 12 211 14.6 18.1 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)
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25(2013) )
[ 1 [ [ 1
42 050 42 050 42 051
[ ] 08 - 00 [ ] 09 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 89 () [1 1 83 () [1 1 890 (nB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 0.0004 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.05 1 <0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 0.2 0.3 365 0.4 0.2 0.3 365 04 0.2 0.3 365
<2.0 1 <2.0 1 3.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -03 1 -16 1 -0.6 1
13 1 7 1 7 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 25.7 122 188 12 29.1 113 19.8 12 26.0 105 185 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

2



25(2013)

[ [ [ 1
42 051 42 051 42 - 051
[ ] 02 - 01 [ ] 02 - 02 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ 1
[1 ] 184 () [1 1 344 (nB) [1 1 114(nB)
<0.0010 1 <0.0010 1 <0.0010 1
0.0005 1 0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.05 1 <0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 0.2 0.3 365 0.3 0.2 0.3 365 03 0.2 0.3 365
3.0 1 20 1 <2.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -0.8 1 -0.9 1 -0.9 1
8 1 210 1 7 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 215 12.0 20.0 12 24.0 155 19.7 12 26.0 12.0 19.4 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)
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