25(2013)

[ [ ]
44 - 001 44 - 001 44 - 001
[ ] 02 - 01 [ ] 03 - 01 [ ] 04 - 01
[ ] [ ] [ ]
[ [ ] [
[1 ]  38190(md) [1 ] 43,701(nB) [1 1 1,531 ()
<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 0.002 0.002 0.002 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 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.040 <0.040 <0.040 12 <0.040 <0.040 <0.040 12 <0.040 <0.040 <0.040 12
(] ) <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
0.002 <0.001 0.001 2 0.002 <0.001 0.001 2 <0.001 <0.001 <0.001 2
0.006 <0.002 0.003 2 0.003 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
<0.10 <0.10 <0.10 4
04 0.2 0.3 12 0.6 0.2 0.3 12 04 0.2 0.3 12
5.1 28 36 12 40 26 34 12 130 8.6 11.0 12
1,1,1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 0.6 1
( 1 1 1 12 1 1 1 12 <1 <1 <1 12
( ) -0.9 -12 -11 4 -14 -16 -15 4 -14 -15 -14 4
64 2 30 4 31 2 14 4 14 0 5 4
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12
) 30.1 8.7 184 12 29.0 125 20.0 12 2838 121 19.6 12
(BOD)
(CoD)
w) (50mm 0.112 0.041 0.062 12 0.096 0.039 0.056 12 0.026 0.011 0.017 12
)
(n/ml)
65.0 38.0 56.0 12 46.0 250 39.0 12 69.0 64.0 67.0 12
43.0 200 34.0 12 26.0 12.0 20.0 12 16.0 12.0 140 12




25(2013)

[ [ ]
44 - 001 44 - 001 44 - 001
[ ] 07 - 01 [ ] 08 - 01 [ ] 09 - 01
[ ] [ ] [ ]
[ [ ] [
[1 ] 52176(mB) [1 ] 465(nB) [1 1 2,634 (mB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 3 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 3 0.003 0.003 0.003 4
<0.005 <0.005 <0.005 12 0.005 <0.005 <0.005 9 0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 9 <0.0004 <0.0004 <0.0004 12
<0.040 <0.040 <0.040 12 <0.040 <0.040 <0.040 9 <0.040 <0.040 <0.040 12
(] ) <0.010 <0.010 <0.010 2 <0.010 1 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 9 <0.06 <0.06 <0.06 12
0.002 <0.001 0.001 2 <0.001 1 <0.001 <0.001 <0.001 2
0.008 <0.002 0.004 2 <0.002 1 <0.002 <0.002 <0.002 2
<0.10 <0.10 <0.10 4 <0.10 <0.10 <0.10 4
0.7 0.2 0.3 12 0.4 0.2 0.3 9 05 0.2 04 12
43 14 2.9 12 13.0 6.6 9.7 9 18.0 8.3 12.0 12
1,1,1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 9 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 9 <0.002 <0.002 <0.002 12
( 0.5 1 0.3 1
( 1 1 1 12 <1 <1 <1 9 <1 <1 <1 12
( ) -10 -14 -12 4 -21 -25 -23 3 -16 -20 -18 4
16 1 10 4 11 2 5 3 25 7 12 4
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 9 <0.0100 <0.0100 <0.0100 12
) 29.8 9.2 19.1 12 230 14.1 18.2 9 250 12.0 19.1 12
(BOD)
(CoD)
w) (50mm 0.084 0.043 0.061 12 0.036 0.013 0.020 9 0.032 0.012 0.018 12
)
(n/ml)
53.0 45.0 49.0 12 330 210 26.0 9 64.0 44.0 52.0 12
50.0 34.0 420 12 12.0 11.0 110 9 130 12.0 130 12




25(2013) )
[ ] [
44 - 001 44 002 44 002
[ ] 10 - 01 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 908 (m8) [1 ] 1,489 (mB) [1 1 1,060 (B)
<0.0015 <0.0015 <0.0015 3 <0.0002 1 <0.0002 1
<0.0002 <0.0002 <0.0002 3 <0.0002 1 <0.0002 1
<0.001 <0.001 <0.001 3 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 9 <0.005 1 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 9 <0.0004 1 <0.0004 1
<0.040 <0.040 <0.040 9 <0.040 1 <0.040 1
Q@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 <0.06 <0.06 9
<0.001 <0.001 1 <0.001 1
<0.002 <0.002 1 <0.002 1
<0.01 1 <0.01 1
04 0.3 04 9 0.2 0.1 0.1 12 03 0.1 0.2 24
5.7 1.9 43 9 6.2 1 18 1
1,1,1 <0.030 <0.030 <0.030 9 <0.001 1 <0.001 1
t (MTBE) <0.002 <0.002 <0.002 9 <0.002 1 <0.002 1
( <0.2 1 <0.2 1
( <1 <1 <1 9 <1 1 <1 1
( ) -0.9 -14 -11 3 -16 1 -13 1
50 10 24 3 6 1 0 1
1,1 <0.0100 <0.0100 <0.0100 9 <0.0100 1 <0.0100 1
) 26.2 9.0 16.3 9 230 10.1 16.8 14 312 2.9 16.8 27
(BOD)
(CoD)
L) (50mm 0.036 0.018 0.026 9
)
(n/ml)
67.0 45.0 60.0 9
18.0 11.0 14.0 9




25(2013)

[ [ ]
44 002 44 004 44 - 004
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 3,230 (mB) [1 ] 34,884(rB) [1 1 1,631 ()
<0.0002 1 <0.0002 1 <0.0002 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 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 1 <0.01 1
0.2 0.1 0.1 12 04 1 04 1
26 1 5.7 1 44 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.2 1 0.5 1 <0.2 1
( <1 1 <1 1 <1 1
( ) -13 1 -17 1 -17 1
15 1 0 1 44 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 257 76 144 14 29.3 89 184 12 20.9 10.9 16.3 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ [ ]
44 004 44 004 44 - 004
[ ] 03 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 772 (m8) [1 ] 191 (rB) [1 1 1,530 ()
<0.0002 1 <0.0002 1 <0.0002 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 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 1 0.3 1 0.3 1
5.7 1 22 1 2.6 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.4 1 <0.2 1 <0.2 1
( <1 1 <1 1 <1 1
( ) -15 1 -14 1 -16 1
2 1 0 1 2 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 254 110 172 12 28.7 5.6 183 12 274 95 185 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ [ ]
44 004 44 004 44 - 004
[ 1 07 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 2,861 (mB) [1 ] 2,593 (nB) [1 1 119(B)
<0.0002 1 <0.0002 1 <0.0002 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 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 1
0.2 1 <0.2 1 0.2 1
2.3 1 84 1 44 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.4 1 <0.2 1 <0.2 1
( <1 1 <1 1 <1 1
( ) -18 1 -15 1 -15 1
2 1 1 1 100 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 239 109 172 12 25.7 15.0 20.1 12 26.1 110 189 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

1

56 ()

1

1,153 (n8)

1

16,049(B)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010

<0.001

e i

1,1,1

<0.002

0.2
4.0
<0.001

G

~~

(VTBE)

<0.002
<0.2
<1
-13
29

1,1
(@)

(BOD)
(CoD)

29.0

<0.0100
112 19.9

i

321

94

20.7

12

35.5

83

20.3

36

w)
)

(50mm

(n/ml)




25(2013) )
[ ] [ ]
44 006 44 006 44 006
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 7,335 (mB) [1 ] 704 (nB) [1 1 4,786 (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 <0.0004 1 <0.0004 1 <0.0004 1
<0.005 1 <0.005 1 <0.005 1
Q@ ) <0.006 1 <0.006 1 <0.006 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
<1.00 1 <1.00 1
0.2 1 0.2 1 0.2 1
110 1 3.0 1 5.0 1
1,1,1 <0.005 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 14 1 11 1 23 1
( <1 1 <1 1 <1 1
( ) -14 1 -05 1 -13 1
8 1 6 1 8 1
1,1 <0.0005 1 <0.0005 1 <0.0005 1
) 264 6.3 176 12 28.0 104 19.0 12 28.2 103 181 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ [
44 - 007 44 007 44 007
[ ] 01 - 01 [ ] 01 - 02 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 12,267 () [1 ] 1,298 (mB) [1 1 3,879(mB)
<0.0002 <0.0002 <0.0002 2 <0.0002 1 <0.0002 1
<0.0002 <0.0002 <0.0002 2 <0.0002 1 <0.0002 1
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 2 <0.005 1 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 1 <0.0004 1
<0.040 <0.040 <0.040 2 <0.040 1 <0.040 1
(] ) <0.010 <0.010 <0.010 2 <0.010 1 <0.010 1
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
<0.002 <0.002 <0.002 2 <0.002 1 <0.002 1
<0.01 <0.01 <0.01 2 <0.01 1 <0.01 1
0.3 0.1 0.2 24 0.3 0.2 0.2 24 03 0.2 0.2 12
120 110 120 2 9.7 1 110 1
1,1,1 <0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 1 <0.002 1
( <0.2 <0.2 <0.2 2 <0.2 1 <0.2 1
( <1 <1 <1 2 <1 1 <1 1
( ) -14 -16 -15 2 -15 1 -14 1
9 3 6 2 1 1 1 1
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 1 <0.0100 1
) 285 118 193 28 29.3 9.2 187 26 255 136 197 14
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
[ ] [
44 - 007 44 007 44 - 007
[ ] 03 - 01 [ ] 03 - 02 [ ] 04 - 01
[ ] [ ] [ ]
[ ] [ [
[1 ] 3,052 (m8) [1 ] 407 (nB) [1 1 1,442 (B)
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 3
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 3
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 3
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 3
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 3
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 3
(@ ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 3
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 3
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 3
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 3
02 01 02 21 03 03 03 05 01 02 48
110 9.2 101 2 120 84 105 3
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 3
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 3
( <0.2 <0.2 <0.2 2 <0.2 <0.2 <0.2 3
( <1 <1 <1 2 <1 <1 <1 3
( ) -19 -24 -22 2 -16 -17 -17 3
19 3 11 2 5 2 4 3
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 3
) 30.2 9.0 204 24 185 93 141 30.6 74 185 54
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

10



25(2013)

[ [ ]
44 007 44 007 44 007
[ ] 04 - 02 [ ] 05 - 01 [ ] 05 - 02
[ ] [ ] [ ]
[ [ [ ]
[1 ] 528 (m8) [1 ] 250(n8) [1 1 227 (B)
<0.0002 1 <0.0002 1 <0.0002 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 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 1 <0.01 1 <0.01 1
04 <0.1 0.3 12 0.6 <01 0.3 24 03 0.1 0.2 12
4.0 1 44 1 110 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.2 1 0.2 1 <0.2 1
( <1 1 <1 1 <1 1
( ) -10 1 -13 1 -17 1
9 1 2 1 4 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 29.7 9.6 187 14 29.8 74 18.6 30 278 120 20.2 14
(BOD)
(CoD)
vy (50mm
)
(n/ml)

11



25(2013)

[ [ ]
44 007 44 007 44 007
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 46 () [1 ] 170(B) [1 1 156 (1mB)
<0.0002 1 <0.0002 1 <0.0002 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 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 1 <0.01 1 <0.01 1
0.6 0.1 0.2 12 0.3 0.1 0.2 12 03 0.1 0.2 12
9.2 1 9.2 1 5.7 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.2 1 <0.2 1 <0.2 1
( <1 1 <1 1 <1 1
( ) -19 1 -17 1 -21 1
11 1 1 1 19 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 276 104 18.8 14 28.9 110 18.6 14 30.7 9.6 196 14
(BOD)
(CoD)
vy (50mm
)
(n/ml)

12



25(2013)

[ [ ]
44 007 44 007 44 007
[ ] 09 - 01 [ ] 09 - 02 [ ] 10 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 193 (mB) [1 ] 67 (mB) [1 1 23 (m8)
<0.0002 1 <0.0002 1 <0.0002 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 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 0.002 1
<0.01 1 <0.01 1 <0.01 1
0.6 0.2 0.3 12 0.5 0.2 0.3 12 0.8 0.1 04 12
18 1 18 1 18 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.7 1 <0.2 1 10 1
( <1 1 <1 1 <1 1
( ) -14 1 -01 1 -16 1
3 1 2 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 320 70 19.2 14 31.9 83 20.1 14 28.2 5.7 171 14
(BOD)
(CoD)
vy (50mm
)
(n/ml)

13



25(2013)

[ [ ]
44 007 44 007 44 007
[ ] 11 - 00 [ 1 12 - 00 [ ] 13-01
[ ] [ ] [ ]
[ [ [ ]
[ ] 33 (nB) [ ] 28 (m8) [1 1 93 ()
<0.0002 1 <0.0002 1 <0.0002 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 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 1 <0.01 1 <0.01 1
17 0.1 0.5 12 0.8 0.2 04 12 0.6 <0.1 04 12
13 1 0.9 1 13 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.5 1 <0.2 1 0.4 1
( <1 1 <1 1 <1 1
( ) -16 1 -02 1 -0.7 1
2 1 0 1 12 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 29.6 73 184 14 26.6 83 172 14 27.2 58 16.2 14
(BOD)
(CoD)
vy (50mm
)
(n/ml)

14



25(2013)

[ [ ]
44 007 44 007 44 007
[ ] 13 - 02 [ ] 14-0 [ ] 14 - 02
[ ] [ ] [ ]
[ [ [ ]
[ ] 3(m8) [ ] 5(n8) [1 1 5(nB)
<0.0002 1 <0.0002 1 <0.0002 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 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 1 <0.01 1 <0.01 1
0.6 <0.1 04 12 0.9 <01 04 12 05 0.2 0.3 12
13 1 0.9 1 18 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.4 1 0.6 1 0.7 1
( <1 1 <1 1 <1 1
( ) -05 1 -0.2 1 -03 1
87 1 0 1 1 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 31.0 71 18.0 14 29.3 6.9 195 14 33.8 6.3 20.6 14
(BOD)
(CoD)
vy (50mm
)
(n/ml)

15



25(2013)

[ [ ]
44 007 44 008 44 008
[ ] 14 - 03 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 16 (mB) [1 ] 5,485 (mB) [1 1 4,972 (n8)
<0.0002 1 <0.0002 1 <0.0002 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 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
0.007 1 <0.002 1 <0.002 1
<0.01 1 <0.01 1 <0.01 1
20 0.1 0.5 12 0.6 0.3 0.5 12 04 <0.1 0.2 36
18 1 18.0 1 18.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.9 1 0.6 1 0.3 1
( <1 1 <1 1 <1 1
( ) -05 1 -09 1 -11 1
29 1 7 1 7 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 28.3 43 170 14 25.7 105 187 14 311 54 185 38
(BOD)
(CoD)
vy (50mm
)
(n/ml)

16



25(2013)

[ [ ]
44 008 44 008 44 008
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 86 (mB) [1 ] 670(nB) [1 1 19 (mB)
<0.0002 1 <0.0002 1 <0.0002 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 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 1 <0.01 1 <0.01 1
0.3 0.1 0.2 12 0.5 0.2 04 12 04 <0.1 0.1 12
5.7 1 9.2 1 8.8 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.3 1 0.4 1 <0.2 1
( <1 1 <1 1 <1 1
( ) -04 1 -0.7 1 -0.7 1
29 1 2 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 29.0 6.7 18.0 14 25.7 57 16.0 14 29.3 84 19.2 13
(BOD)
(CoD)
vy (50mm
)
(n/ml)

17



25(2013) )
[ ] [
44 - 008 44 008 44 010
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 851 (nB) [1 ] 1,342(mB) [1 1 2,863 (mB)
<0.0002 <0.0002 <0.0002 2 <0.0002 1 <0.0002 1
<0.0002 <0.0002 <0.0002 2 <0.0002 1 <0.0002 1
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 2 <0.005 1 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 1 <0.0004 1
<0.040 <0.040 <0.040 2 <0.040 1 <0.040 1
(] ) <0.010 <0.010 <0.010 2 <0.010 1 <0.010 1
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
0.002 <0.002 0.002 2 <0.002 1 <0.002 1
<0.01 <0.01 <0.01 2 <0.01 1 <0.01 1
0.6 <0.1 0.3 84 0.8 <01 0.3 12 03 <0.1 0.2 36
11 11 11 2 11 1 2.6 1
1,1,1 <0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 1 <0.002 1
( 0.5 0.4 0.5 2 0.3 1 <0.2 1
( <1 <1 <1 2 <1 1 <1 1
( ) -0.2 -0.2 -0.2 2 -04 1 -0.1 1
10 1 6 2 2 1 4 1
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 1 <0.0100 1
) 319 48 18.2 87 29.7 43 175 14 30.4 101 189 41
(BOD)
(CoD)
vy (50mm
)
(n/ml)

18



25(2013)

[ [ ]
44 010 44 010 44 010
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 3,488 (B) [1 ] 400(nB) [1 1 236(mB)
<0.0002 1 <0.0002 1 <0.0002 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 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 1 <0.01 1 <0.01 1
0.2 0.1 0.2 12 0.4 0.1 0.2 12 04 <0.1 0.2 84
75 1 18 1 31 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.2 1 0.8 1 0.4 1
( <1 1 <1 1 <1 1
( ) -15 1 -29 1 -22 1
0 1 3 1 1 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 254 147 18.6 17 22.6 106 158 14 311 10.0 181 87
(BOD)
(CoD)
vy (50mm
)
(n/ml)

19



25(2013) )
[ ] [
44 - 011 44 011 44 011
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 2,533 (mB) [1 ] 695 (nB) [1 1 604 (mB)
<0.0002 <0.0002 <0.0002 2 <0.0002 1 <0.0002 1
<0.0002 <0.0002 <0.0002 2 <0.0002 1 <0.0002 1
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 2 <0.005 1 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 1 <0.0004 1
<0.040 <0.040 <0.040 2 <0.040 1 <0.040 1
(] ) <0.010 <0.010 <0.010 2 <0.010 1 <0.010 1
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
<0.002 <0.002 <0.002 2 <0.002 1 <0.002 1
<0.01 <0.01 <0.01 2 <0.01 1 <0.01 1
0.3 0.1 0.2 36 0.3 0.1 0.2 24 03 0.2 0.2 12
16.0 15.0 155 2 15.0 1 250 1
1,1,1 <0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 1 <0.002 1
( <0.2 <0.2 <0.2 2 <0.2 1 <0.2 1
( <1 <1 <1 2 <1 1 <1 1
( ) -11 -13 -12 2 -12 1 -13 1
39 7 23 2 40 1 43 1
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 1 <0.0100 1
) 29.1 8.8 170 40 28.6 838 184 26 28.6 85 19.0 14
(BOD)
(CoD)
vy (50mm
)
(n/ml)

20



25(2013)

1

2,198 (nB)

1

2,196 ()

1 96 (B)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010

<0.001

e i

1,1,1

04

<0.002

<0.01

0.1 03
31

<0.001

PP

02

0.1

02

12

03 0.1 02

12

~~

(VTBE)

<0.002
10

<1
-0.9

4

1,1
(@)

(BOD)
(CoD)

30.7

<0.0100
9.8 18.6

B

314

4.7

175

13

243 123 19.0

13

w)
)

(50mm

(n/ml)

21



25(2013) )
[ ] [ ]
44 013 44 013 44 - 013
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 7,095 (1mB) [1 ] 183(mB) [1 1 683(1mB)
<0.0002 1 <0.0002 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
@ ) <0010 1 <0.010 1
0.002 1 <0.001 1
0.005 1 <0.005 1
<0.01 1 <0.01 1
04 0.1 0.3 12 0.2 0.1 0.1 12 0.2 0.1 0.1 12
4.8 1 40 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 17 1 <0.2 1
( <1 1 <1 1
( ) -12 1 -14 1
0 1 320 1
1,1 <0.0100 1 <0.0100 1
) 28.3 6.9 19.7 14 318 6.1 178 13 279 41 16.9 14
(BOD)
(CoD)
vy (50mm
)
(n/ml)

22



25(2013) )
[ [ 1 [ 1
44 - 013 44 - 013 44 - 013
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 263 (m8) [1 ] 278(n8) [1 1 237(mB)
1,2
Q@ )
04 <0.1 0.1 12 0.5 0.1 0.2 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 2838 9.8 187 13 26.0 5.5 165 13 285 6.4 175 13
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

23



25(2013)

[ [ ]
44 015 44 015 44 016
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ [ [ ]
[1 ] 4,517 (m8) [1 ] 381(nB) [1 1 3,893(mB)
<0.0002 1 <0.0002 1 <0.0002 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 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 1 <0.01 1 <0.01 1
0.6 0.3 04 12 0.3 0.2 0.3 12 0.2 0.1 0.1 12
70 1 23.0 1 22 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 <0.2 1 0.2 1
( <1 1 <1 1 <1 1
( ) -14 1 -15 1 -13 1
11 1 1 1 4 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 294 8.1 195 14 28.6 38 175 14 274 9.2 18.6 14
(BOD)
(CoD)
vy (50mm
)
(n/ml)

24



25(2013)

[ [ ]
44 016 44 016 44 016
[ ] 02 - 01 [ ] 03 - 01 [ ] 04 - 01
[ ] [ ] [ ]
[ [ [ ]
[1 ] 2,655 (1mB) [1 ] 2,037 (nB) [1 1 546 (1mB)
<0.0002 1 <0.0002 1 <0.0002 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 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 1 <0.01 1 <0.01 1
0.2 0.1 0.2 12 0.2 0.1 0.1 12 0.1 0.1 0.1 12
22 1 22 1 22 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.3 1 <0.2 1 <0.2 1
( <1 1 <1 1 <1 1
( ) -12 1 -09 1 -13 1
31 1 16 1 3 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.8 120 20.0 14 29.4 74 187 14 26.5 131 198 14
(BOD)
(CoD)
vy (50mm
)
(n/ml)

25



25(2013)

[ [
44 017 44 017 44 - 019
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 1,997 (mB) [1 ] 1,228 (mB) [1 1 11,067(nB)
<0.0002 1 <0.0002 1 <0.0002 <0.0002 <0.0002 2
<0.0002 1 <0.0002 1 <0.0002 <0.0002 <0.0002 2
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
<0.005 1 <0.005 1 <0.005 <0.005 <0.005 2
1,2 <0.0004 1 <0.0004 1 <0.0004 <0.0004 <0.0004 2
<0.040 1 <0.040 1 <0.040 <0.040 <0.040 2
(] ) <0.010 1 <0.010 1 <0.010 <0.010 <0.010 2
<0.001 1 <0.001 1 0.003 0.003 0.003 2
<0.002 1 <0.002 1 0.008 0.005 0.007 2
<0.01 1 <0.01 1 <0.01 <0.01 <0.01 2
0.3 0.1 0.2 12 0.3 0.2 0.2 12 0.8 0.1 0.5 48
26 1 4.9 1 5.3 48 51 2
1,1,1 <0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 1 <0.002 1 <0.002 <0.002 <0.002 2
( 14 1 0.3 1 23 23 23 2
( <1 1 <1 1 <1 <1 <1 2
( ) -11 1 -22 1 -14 -14 -14 2
20 1 1 1 0 0 0 2
1,1 <0.0100 1 <0.0100 1 <0.0100 <0.0100 <0.0100 2
) 270 8.8 171 14 242 109 170 14 37.2 77 20.2 54
(BOD)
(CoD)
vy (50mm
)
(n/ml)

26



25(2013) )
[ [ [ 1
44 - 020 -
[ 1 01 - 00 [ [ ] -
[ 1 [ [ 1
[ [ [ 1
[1 1 6,267 ("B) [1 () [1 ] (m8)
1,2
@ )
0.3 0.1 0.2 72
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.2 85 183 78
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

27



