25(2013) )
] ]
10 - 001 10 001 10 - 001
[ ] 01 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ [ ]
[ ] [ ] [
[1 ] 5,129 (mB) [1 ] (m8) [1 1 29,982(nd)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
(
(
( )
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 20.0 70 185 3 215 70 16.3 3
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
] ]
10 - 001 10 - 001 10 - 001
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ ] [ ] [
[ ] (n8) [ ] (8) [1 1 2760(m8)
<0.0010 <0.0010 <0.0010 2
0.0004 0.0003 0.0004 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2
Q@ ) <0010 <0.010 <0.010 2
<0.01 <0.01 <0.01 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2
(
(
( )
1,1 <0.0010 <0.0010 <0.0010 2
() 19.0 165 17.8 3
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ 1 [ [ 1
10 - 001 10 - 001 10 - 001
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 18,538 () [1 1 39,020(B) [1 1 1,279 (n8)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 200 17.0
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ [ 1
10 - 001 10 - 001 10 - 001
[ 1 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 110 (nB) [1 1 957 (B) [1 1 3,907 (mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 165 145 135
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013) )
] [ ] ]
10 - 001 10 - 001 10 - 001
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 294 (m8) [1 ] 5,529 (nB) [1 1 8,133 (1mB)
<0.0010 <0.0010 <0.0010 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2
Q@ ) <0010 <0.010 <0.010 2
<0.01 <0.01 <0.01 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2
(
(
( )
1,1 <0.0010 <0.0010 <0.0010 2
) 170 165 115 15.0 3 16.0
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ 1 [ [ 1
10 - 001 10 - 001 10 - 001
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 4,501 (mB) [1 1 349(nB) [1 1 508 (1mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.0 200 16.3
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ 1 [ 1
10 - 001 10 - 001 10 - 001
[ ] 21 - 00 [ 1 22 - 00 [ ] 23 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 31 () [1 1 3,586 (m8) [1 1 73 (nB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 15.0 15.0 15.0
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ 1 [ 1
10 - 001 10 - 001 10 - 001
[ 1 24 - 00 [ 1 25 - 00 [ 1 26 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 (m8) [1 1 521 (mB) [1 1 19 ()
1,2
Q@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
) 20.0 140 14.0
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ 1 [ 1
10 - 001 10 - 001 10 - 001
[ 1 27 - 00 [ 1 28 - 00 [ 1 29 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 727 (B) [1 1 188(nB) [1 1 1,338 ()
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 155 155 15.7
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ 1 [ 1
10 - 001 10 - 001 10 - 001
[ ] 30 - 00 [ ] 31 - 00 [ 1 32 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
1 1 566 (1) [1 1 () [1 1 188(n®)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 175 19.0
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

10



25(2013) )
] ]
10 - 001 10 - 001 10 - 001
[ ] 35 - 00 [ ] 36 - 00 [ ] 37 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 34 (mB) [1 ] 6,336 (mB) [1 1 3,704 (mB)
<0.0010 <0.0010 <0.0010 2
<0.0002 <0.0002 <0.0002 2
0.005 <0.001 0.003 2
0.085 <0.005 0.045 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2
@ ) <0010 <0010 <0.010 2
<0.01 <0.01 <0.01 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2
(
(
( )
1,1 <0.0010 <0.0010 <0.0010 2
) 19.6 245 255 20 140 3
(BOD)
(CoD)
vy (50mm
)
(n/ml)

11



25(2013) )
] ]
10 - 002 10 - 003 10 - 003
[ ] 01 - 00 [ ] 01 -o01 [ ] 02 - 01
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 9,496 (1mB) [1 ] 25,842(B) [1 1 655 (1mB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.010 <0.001 <0.001 2 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 2 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
@ ) <0.010 <0010 <0010 2
0.00 0.00 0.00 2 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
124 115 120 2 49 35 42 2
1,1,1 <0.010 <0.010 <0.010 2 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.010 <0.001 <0.001 2
(
(
( ) -14 1 -13 1
1100 820 960 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 18.0 3.0 10.0 12 16.0 157 159 4 150 14.0 144 4
<0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
0.200 <0.100 0.100 4 0.200 <0.100 0.100 4
(n/ml)
703 64.1 67.2 2 50.6 49.2 49.9 2
388 365 38.1 4 4.0 37 3.8 4

12



25(2013)

]
10 003 10 - 003 10 - 003
[ ] 03 - 01 [ ] 04 - 01 [ ] 05 - 01
[ [ ] [ ]
[ ] [ [
[1 ] 0 (mB) [1 ] 4,124 (nB) [1 1 8,948 (1mB)
<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
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
@ )
<0.01 <0.01 <0.01 4
4.0 4.0 4.0 2 49 44 47 2
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( ) -0.7 1 -13 1
1,1 0.0020 0.0020 0.0020 4 <0.0010 <0.0010 <0.0010 4
) 172 165 16.8 4 141 132 137 4
<0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
0.200 0.200 0.200 4 0.200 <0.100 0.100 4
(n/ml)
837 823 83.0 2 623 55.8 59.1 2
46.4 459 46.1 4 46.8 40.2 44.9 4

13



25(2013) )
] ]
10 - 003 10 - 003 10 - 003
[ ] 06 - 01 [ ] 07 - 01 [ ] 08 - 01
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 752 (m8) [1 ] 646 (nB) [1 1 6,526 (1mB)
<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
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
@ )
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
27 27 27 2 18 18 18 2 221 195 208 2
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)
(
(
( ) -09 1 -12 1 -15 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 16.5 157 16.1 4 175 165 170 4 186 18.2 185 4
<0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
0.200 0.200 0.200 4 0.700 0.600 0.600 4 <0.100 <0.100 <0.100 4
(n/ml)
758 752 755 2 58.0 572 57.6 2 673 625 64.9 2
455 44.3 44.9 4 9.7 9.1 9.3 4 40.2 39.1 39.8 4

14



25(2013) )
] [ ]
10 - 003 10 - 003 10 - 003
[ ] 09 - 01 [ ] 10 - 01 [ ] 11 -0
[ ] [ ] [ ]
[ ] [ [ ]
[ 1 439%5(n) [ ] 0(n8) [1 1 0(8)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4
@ )
177 177 177 2
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( ) -16 1
1,1 <0.0010 <0.0010 <0.0010 4
) 17.8 167 172 4
<0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
<0.100 <0.100 <0.100 4
(n/ml)
517 48.6 50.2 2
358 346 350 4

15



25(2013) )
] [ ]
10 - 003 10 - 003 10 - 003
[ 1 12 - 02 [ ] 13-01 [ ] 14-01
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 690 (n8) [1 ] 510(n8) [1 1 1,058 (mB)
<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
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
@ )
<0.01 <0.01 <0.01 4
18 18 18 2 09 0.9 0.9 2 2.7 13 20 2
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)
(
(
( ) -14 1 -12 1 -11 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 137 128 132 4 135 129 133 4 144 14.2 143 4
<0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
0.100 <0.100 <0.100 4 0.100 <0.100 <0.100 4 0.100 <0.100 <0.100 4
(n/ml)
46.2 45.9 46.1 2 397 39.0 394 2 482 478 48.0 2
22 20 21 4 21 20 20 4 3.2 3.0 3.2 4

16



25(2013) )
] [ ]
10 - 003 10 - 003 10 - 003
[ ] 15 - 01 [ ] 16 - 01 [ ] 17 - 01
[ ] [ ] [ ]
[ ] [ [ ]
[ ] 320 (nB) [ ] 0(n8) [1 1 0(8)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4
@ )
75 6.2 6.9 2
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( ) -11 1
1,1 <0.0010 <0.0010 <0.0010 4
) 16.4 16.1 162 4
<0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
0.300 0.200 0.300 4
(n/ml)
86.1 83.0 84.6 2
4.8 4.6 4.8 4

17



25(2013) )
] [ ]
10 - 003 10 - 003 10 - 003
[ ] 18 - 01 [ ] 19 - 01 [ ] 20 - 01
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 854 (m8) [1 ] 38(nB) [1 1 1,032 ()
<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
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
@ )
18 18 18 2 13 13 13 2 212 204 208 2
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)
(
(
( ) -15 1 -12 1 -15 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 141 136 139 4 145 131 136 4 164 145 157 4
<0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
0.100 <0.100 <0.100 4 0.100 <0.100 <0.100 4 0.100 <0.100 <0.100 4
(n/ml)
52.6 46.5 49.6 2 484 473 479 2 86.2 842 85.2 2
20 17 18 4 20 18 19 4 71 6.6 6.8 4

18



25(2013)

1

0 (M)

1

()

1

0(nB)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

19



25(2013) )
] ]
10 - 003 10 - 003 10 - 003
[ 1 24 - 01 [ ] 25 - 01 [ ] 26 - 01
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 1,917 (mB) [1 ] 1,070 (mB) [1 1 709 (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
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
@ )
5.3 27 4.0 2 18 13 16 2 18 13 16 2
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)
(
(
( ) -16 1 -13 1 -11 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 140 134 137 4 182 175 179 4 198 19.0 196 4
<0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
0.100 <0.100 <0.100 4 0.300 0.200 0.200 4 0.400 0.300 0.400 4
(n/ml)
459 455 45.7 2 46.6 453 46.0 2 62.7 60.2 615 2
54 53 54 4 35 34 34 4 47 4.6 46 4

20



25(2013) )
] ] ]
10 - 003 10 - 003 10 - 003
[ 1 27 - 01 [ ] 28 - 01 [ ] 29 - 01
[ ] [ ] [ ]
[ ] [ ] [ ]
[ 1 1114(nd) [ ] 0(n8) [1 1 0(8)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4
@ )
4.9 27 38 2
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( ) -10 1
1,1 <0.0010 <0.0010 <0.0010 4
) 17.6 16.9 174 4
<0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
0.300 0.200 0.300 4
(n/ml)
69.9 675 68.7 2
103 10.0 10.2 4

21



25(2013)

] ]
10 003 10 - 003 10 - 003
[ ] 30 - 01 [ ] 31 -0 [ ] 32-01
[ [ ] [ ]
[ ] [ [ ]
[ ] (n8) [ 1 1139 (n8) [1 1 (n8)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4
@ ) <0010 <0010 <0.010 2
<0.01 <0.01 <0.01 2
0.4 0.3 04 4
221 195 20.8 2
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0001 <0.001 <0.001 2
(
(
( ) -17 1
55 46 51 2
1,1 <0.0010 <0.0010 <0.0010 4
) 186 180 184 4
<0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
<0.100 <0.100 <0.100 4
(n/ml)
59.3 572 58.2 2
37.8 37.1 374 4

22



25(2013) )
] ] ]
10 - 003 10 - 003 10 003
[ ] 33 -01 [ ] 34 -0 [ ] 35 - 01
[ ] [ ] [
[ ] [ ] [ ]
[1 ] 232 (m8) [1 ] 724(nB) [1 1 0(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
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
@ )
0.01 0.01 0.01 4
44 22 33 2 6.2 49 5.6 2
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( ) -15 1 -13 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 143 134 139 4 173 16.7 170 4
<0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
0.100 <0.100 <0.100 4 0.400 0.300 0.400 4
(n/ml)
55.3 528 54.1 2 732 718 725 2
2.6 24 25 4 7.7 75 7.7 4

23



25(2013) )
] ]
10 - 003 10 - 003 10 - 003
[ ] 36 - 01 [ ] 37 - 01 [ ] 38 - 01
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 112 (B) [1 ] 296 (m8) [1 1 558 (1B)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
0.0003 0.0002 0.0003 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
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
@ )
18 0.9 14 2 18 13 16 2 13 0.9 11 2
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)
(
(
( ) -11 1 -13 1 -11 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 124 118 121 4 135 126 130 4 164 156 16.0 4
<0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
0.100 <0.100 <0.100 4 0.100 <0.100 <0.100 4 0.300 0.100 0.300 4
(n/ml)
635 55.4 59.5 2 46.2 45.2 457 2 537 504 52.1 2
23 23 23 4 9.0 8.7 89 4 9.9 9.6 9.8 4

24



25(2013) )
] ]
10 - 003 10 - 003 10 - 003
[ ] 39 - 01 [ ] 40 - 01 [ ] 41 - 01
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 874 (m8) [1 ] 793(nB) [1 1 797 (mB)
<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
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
@ )
27 22 25 2 18 18 18 2 2.7 22 25 2
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)
(
(
( ) -12 1 -12 1 -13 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 170 16.6 16.8 4 16.0 15.0 154 4 148 132 140 4
<0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
0.300 0.300 0.300 4 0.300 0.200 0.200 4 0.100 <0.100 <0.100 4
(n/ml)
539 523 531 2 479 453 46.6 2 512 50.8 510 2
156 149 153 4 118 110 115 4 43 4.0 41 4

25



25(2013) )
] ]
10 - 003 10 - 003 10 - 003
[ 1 42 - 01 [ ] 43 - 01 [ ] 44 - 01
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 1,355 (mB) [1 ] 896 (B) [1 1 1,237 (mB)
<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
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
@ )
27 0.4 16 2 13 0.4 0.9 2 22 18 20 2
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)
(
(
( ) -13 1 -14 1 -14 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 132 126 128 4 145 133 139 4 130 123 126 4
<0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
0.200 0.100 0.100 4 0.300 0.300 0.300 4 <0.100 <0.100 <0.100 4
(n/ml)
435 40.2 419 2 402 375 389 2 443 433 438 2
4.2 39 41 4 75 6.9 7.3 4 10.2 10.0 10.2 4

26



25(2013) )
] ]
10 - 003 10 003 10 - 003
[ ] 45 - 01 [ ] 46 - 01 [ ] 47 - 01
[ ] [ [ ]
[ ] [ ] [
[ ] 467 (B) [ ] (8) [1 1 381 ()
<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 0.002 <0.001 <0.001 4
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
@ )
13 13 13 2 2.7 22 25 2
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( ) -13 1 -14 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 124 108 118 4
<0.04 <0.04 <0.04 2
(BOD)
(CoD)
vy (50mm
)
<0.100 <0.100 <0.100 4
(n/ml)
414 409 412 2
438 4.7 47 4

27



25(2013) )
] ]
10 - 003 10 - 003 10 - 004
[ ] 48 - 01 [ ] 49 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 301 (mB) [1 ] 44 (nB) [1 1 31,915(m)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 2
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.040 <0.040 <0.040 2
@ ) <0010 <0010 <0.010 2
<0.01 <0.01 <0.01 2
0.4 0.4 0.4 2 2.7 18 23 2
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( ) -15 1 -21 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0100 <0.0100 <0.0100 2
) 103 95 9.8 4 148 8.0 112 4 23.0 20 121 365
<0.04 <0.04 <0.04 2 <0.04 <0.04 <0.04 2 0.04 <0.01 0.01 12
(BOD) 12 06 08 4
(COD) 16 0.9 13 4
vy (50mm
(8S) 3 1 2 4
143 0.50 0.83 12
0.024 0.011 0.016 12
0.100 <0.100 <0.100 4 <0.100 <0.100 <0.100 4
(n/ml)
324 304 314 2 248 239 244 2 316 145 235 365
132 8.3 112 4
73 6.6 71 4 31 29 3.0 4 27.8 111 18.6 12

28



25(2013)

] ]
10 004 10 - 004 10 - 004
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ [ ] [ ]
[ ] [ [ ]
[ ] (n8) [ 1 8825(nd) [1 1 719(mB)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 12 <0.001
<0.010 <0.010 <0.010 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2
@ ) <0010 <0010 <0.010 2
<0.01 <0.01 <0.01 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( )
1,1 <0.0100 <0.0100 <0.0100 2
) 22.6 20 126 156 155
0.01 <0.01 <0.01 12 <0.01
(BOD) 14 06 11 4
(COD) 21 0.9 15 4
vy (50mm
(8S) 2 1 2 4
134 0.74 1.02 12 0.61
0.016 0.007 0.011 12 0.030
(n/ml)
255 11.0 197 156 443
117 8.1 10.0 4
7.9 5.7 6.8 12 14

29



25(2013) )
] ]
10 - 004 10 - 004 10 - 005
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 3,062 (mB) [1 ] 7,281 (nB) [1 1 22572(m)
<0.0015 <0.0015 <0.0015 2
0.0002 <0.0002 <0.0002 2
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2
@ ) <0010 <0010 <0.010 2
0.00 0.00 0.00 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( )
1,1 <0.0100 <0.0100 <0.0100 2
) 149 1 149 1 21.9 171 19.2 12
<0.01 1 <0.01 1
(BOD)
(CoD)
vy (50mm
)
120 1 120 1
0.054 1 0.054 1
(n/ml)
615 1 615 1
4.2 1 42 1

30



25(2013) )
] ] ]
10 - 005 10 - 007 10 - 007
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 1  41640(mB) [1 ] 15,268(nB) [1 1 10,736(m8)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2
@ ) <0.010 <0010 <0010 2
0.00 0.00 0.00 2
04
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( )
1,1 <0.0100 <0.0100 <0.0100 2
) 227 70 152 12 205 172
(BOD)
(CoD)
vy (50mm
)
(n/ml)

31



25(2013) )
1 1 [ 1
10 - 007 10 - 007 10 - 007
[ 1 03 - 00 [ ] 04 - 00 [ 1 06 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[1 1 25180 () [1 1 8,680 (mB) 1 1 8,876 (1mB)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2
Q@ ) <0.010 <0.010 <0.010 2
0.00 0.00 0.00 2
0.6 0.3 05 12
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE)
(
(
( )
14 14 14 2
1,1 <0.0010 <0.0010 <0.0010 2
( ) 20.2 1 20.5 200 4.3 116 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

32



25(2013) )
] ] ]
10 - 008 10 - 008 10 - 008
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 3,062 (mB) [1 ] 16,100(nB) [1 1 10,722(md)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
0.020 <0.005 0.010 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.020 <0.020 <0.020 2
@ ) 0.010 <0010 <0.010 2
0.00 0.00 0.00 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( )
52 31 42 2
1,1 <0.0020 <0.0020 <0.0020 2
)
(BOD)
(CoD)
vy (50mm
)
(n/ml)

33



25(2013)

] ]
10 009 10 009 10 - 009
[ ] 01 - 01 [ ] 01 - 02 [ ] 02 - 01
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 9,171 (mB) [1 ] 9,171 (nB) [1 1  17,595(m8)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
0.010 <0.005 0.008 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.020 <0.020 <0.020 2
@ ) <0010 <0010 <0.010 2
0.00 0.00 0.00 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( )
1,1 <0.0100 <0.0100 <0.0100 2
) 194 0.5 10.2 34 22.6 11 113 34 26.5 0.4 139 34
<0.10 <0.10 <0.10 34 <0.20 <0.10 <0.10 34 0.10 <0.10 <0.10 34
(BOD) 29 0.7 14 22 23 0.2 10 22 2.7 0.1 12 24
(CoD) 35 0.1 0.8 22 1.6 0.1 0.8 22 1.9 0.1 10 22
vy (50mm
(sS) 4 <1 <1 22 13 <1 4 22 8 <1 3 22
(n/ml)
231 16.5 193 22 359 185 25.0 22 59.0 305 431 22
15.0 8.3 10.8 22 14.9 8.2 112 22 16.2 84 118 22
55 51 53 34 331 134 232 34 29.3 141 239 34

34



25(2013) )
10 - 009 10 009 10 - 010
[ ] 03 - 01 [ ] 04 - 01 [ ] 01 - 01
[ ] [ ] [ ]
[ [ [
[1 ] 3,320 (mB) [1 ] 1,993(mB) [1 1  21,203(n8)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2
@ ) <0010 <0010 <0.010 2
0.00 1
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2
(
(
( )
1000 290 645 2
1,1 <0.0010 <0.0010 <0.0010 2
) 16.7 114 145 12 193 121 156 12 22.8 19 125 12
<0.10 <0.10 <0.10 12 <0.10 <0.10 <0.10 12
(BOD)
(CoD)
vy (50mm
)
<0.200 <0.200 <0.200 12
(n/ml)
730 38.0 56.0 12
28 21 27 12 31 28 29 12 1005 29.4 53.1 12

35



25(2013) )
10 - 010 10 - 010 10 - 010
[ ] 02 - 02 [ ] 03 - 03 [ ] 04 - 04
[ ] [ ] [ ]
[ [ [
[1 ] 1,066 (mB) [1 ] 584 (n8) [1 1 884 (mB)
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 18.0 32 103 12 234 58 141 12 16.3 139 150 12
(BOD)
(CoD)
vy (50mm
)
<0.200 <0.200 <0.200 12 <0.200 <0.200 <0.200 12 <0.200 <0.200 <0.200 12
(n/ml)
52.0 365 438 12 54.0 30.0 438 12 49.0 39.0 456 12
4.0 27 35 12 41 24 35 12 18 15 16 12

36



25(2013)

1

126 ()

1

2,916 (n8)

1

1,536 (mB)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

37



25(2013)

1

9,465 (n8)

(m8)

1

823(m)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

38



25(2013) )
] ]
10 - 013 10 - 013 10 - 013
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 1,668 (1mB) [1 ] 2,610(nB) [1 1 16,056(nB)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2
@ ) <0010 <0010 <0.010 2
0.00 0.00 0.00 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2
(
(
( )
1200 210 705 2
1,1 <0.0010 <0.0010 <0.0010 2
)
(BOD)
(CoD)
vy (50mm )
)
(n/ml)

39



25(2013)

1

3,117 (n8)

1

2,426 (nB)

1

267 ()

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

40



25(2013) )
]
10 - 015 10 - 018 10 - 018
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 01
[ ] [ ] [ ]
[ ] [ [
[1 ] 14,549 () [1 ] 1,117 (mB) [1 1 512(B)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
<0.010 <0.010 <0.010 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.020 <0.020 <0.020 2
@ ) <0.010 <0010 <0010 2
<0.10 <0.10 <0.10 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( )
1,1 <0.0100 <0.0100 <0.0100 2
) 250 4.0 141 12 215 155 20.3 12 24.2 213 226 12
0.02 <0.01 <0.01 12
(BOD)
(CoD)
vy (50mm
)
122 0.99 113 12
0.029 0.009 0.017 12
(n/ml)
36.8 282 334 12
9.3 6.9 83 12

2



25(2013)

1 [ [ 1
10 - 018 10 - 018 10 - 019
[ ] 03 - 02 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 519 (n8) [1 ] 2,260 (nB) [1 1 3,701 (mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 237 221 230 12 234 223 229 12 16.0
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

42



25(2013)

[ 1 [ 1 [ 1
10 - 019 10 - 021 10 - 021
[ ] 02 - 00 [ ] 01 - o1 [ ] 02 - 01
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 1,114 () [1 1 (n8) [1 1 2,054 (mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 14.0 280
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

43



25(2013)

[ 1 [ [
10 - 021 10 - 023 10 - 023
[ ] 03 - 01 [ ] 01 - 00 [ ] 02 - 01
[ ] [ ] [ 1
[ 1 [ [
[1 ] 3,118 (mB) [1 ] 638(n8) [1 1 415(n8)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 231 17.0 16.0 16.1 12 17.0 15.0 16.1 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

44



25(2013)

1 [ [
10 - 023 10 - 023 10 - 023
[ ] 02 - 02 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 109 (rB) [1 ] 703(nB) [1 1 1,276 (mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 16.0 175 12 17.0 14.0 159 12 15.0 100 125 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

45



25(2013) )
1 1
10 - 024 10 - 024 10 - 025
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 3,889 (mB) [1 1 1,821 (nB) [1 1 7,755 (nB)
0.0021 <0.0015 0.0018 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2
@ ) <0010 <0010 <0.010 2
0.00 0.00 0.00 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( )
720 100 410 2
1,1 <0.0010 <0.0010 <0.0010 2
) 16.0 6.0 12.0 3 220 16.0 18.7 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

46



25(2013) )
] ] ]
10 - 025 10 - 026 10 - 026
[ ] 02 - 00 [ ] 01 -o01 [ ] 02 - 01
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 7,675 (mB) [1 ] 254 (n8) [1 1 1,775 ()
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2
@ ) <0.010 <0010 <0010 2
0.00 0.00 0.00 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2
(
(
( )
1,1 <0.0010 <0.0010 <0.0010 2
) 220 16.0 187 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)

47



25(2013)

1

456 (B)

1

831(mB)

1

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

48



25(2013)

1

412 (nB)

1

3,106 (n8)

1

604 (m8)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

49



25(2013)

1

1,195 (nB)

1

991 (mB)

1

949 ()

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

50



25(2013)

1

2,784 ()

1

405(mB)

1

893(mB)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

51



25(2013)

1

632 (n8)

1

1,248 (1)

1

1,893 (mB)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

52



25(2013)

1 [ 1 [ 1
10 - 038 10 - 038 10 - 038
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 494 (n8) [1 ] 703(nB) [1 1 97 (M)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 194 14.0 16.3 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

53



25(2013)

1 [ [ 1
10 - 038 10 - 038 10 - 038
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 489 (n8) [1 ] 395(nB) [1 1 3,489 (mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 221 120 160 12 195 120 159 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

54



25(2013)

[ 1 [
10 - 038 10 - 039 10 - 039
[ ] 07 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ [
[1 ] 1,018 (mB) [1 ] 3,492 (nB) [1 1 1,856 (mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 4.0 147 12 20.0 1.0 115 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

55



25(2013)

[ 1 [ 1 [ 1
10 - 040 10 - 040 10 - 040
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 2,619 (mB) [1 ] 1,109 (mB) [1 1 2,082(mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 80
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

56



25(2013) )
] ]
10 - 048 10 - 053 10 - 053
[ ] 01 - 00 [ 1] 99 - 01 [ 1 99 - 02
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 13,363 () [1 ] 4,078(nB) [1 1 1,851 ()
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
0.007 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1
<0.01 1 <0.01 1
18 1 16 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 22 1 2.7 1
(
( ) -18 1 -25 1
2000 1 2000 1
1,1 <0.0100 1 <0.0100 1
) 21.0 8.0 121 4 245 85 137 5
<0.01 1
(BOD)
(CoD)
vy (50mm
)
0.010 1
(n/ml)
7.3 1

57



25(2013)

] ]
10 053 10 053 10 - 053
[ 1 99 - 03 [ 1 99 - 04 [ 1 99 - 05
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 456 (mB) [1 ] 268(n8) [1 1 1,828 (mB)
<0.0015 1 <0.0015 1 <0.0015 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
<0.01 1 <0.01 1 <0.01 1
21 1 74 1 51 1
1,1,1 <0.001 1 <0.001 1 <0.005 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.5 1 0.7 1 0.5 1
(
( ) -17 1 -14 1 -0.6 1
426 1 215 1 19 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 120 9.0 10.8 3 130 10.0 117 3 18.0 155 16.8 2
(BOD)
(CoD)
vy (50mm
)
(n/ml)

58



25(2013)

] ]
10 053 10 053 10 - 053
[ 1 99 - 06 [ 1 99 - 07 [ ] 99 - 08
[ [ ] [ ]
[ ] [ [ ]
[1 ] 5,509 (1mB) [1 ] 219(nB) [1 1 3,984 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
0.007 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
<0.01 1 <0.01 1 <0.01 1
18 1 130 1 6.7 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 22 1 11 1 0.8 1
(
( ) -18 1 -0.9 1 -0.9 1
2000 1 75 1 30 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 210 8.0 121 4 170 155 16.3 2 150 13.0 143 4
(BOD)
(CoD)
vy (50mm
)
(n/ml)

59



25(2013)

] ]
10 053 10 053 10 - 053
[ 1 99 - 09 [ 1 99 - 10 [ ] 9 - 11
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 347 (m8) [1 ] 142(rB) [1 1 283(mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.006 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
<0.01 1 <0.01 1 <0.01 1
73 1 140 1 5.7 1
1,1,1 <0.005 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 19 1 0.7 1 0.7 1
(
( ) -0.9 1 -11 1 -05 1
30 1 5 1 4 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 16.0 15.0 155 3 155 140 15.0 4 150 15.0 150 2
(BOD)
(CoD)
vy (50mm
)
(n/ml)

60



25(2013)

] ]
10 053 10 053 10 - 053
[ 1 99 - 12 [ ] 99 - 13 [ ] 99 - 14
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 116 (B) [1 ] 548 (n8) [1 1 3,151 (mB)
<0.0015 1 <0.0015 1 <0.0015 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
<0.01 1 <0.01 1 <0.01 1
15.0 1 21 1 25 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.8 1 0.8 1 0.7 1
(
( ) -11 1 -0.8 1 -0.6 1
72 1 63 1 2000 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 16.5 16.0 16.0 2 165 15.0 155 4 165 15.0 154 4
(BOD)
(CoD)
vy (50mm
)
(n/ml)

61



25(2013)

] ]
10 053 10 053 10 - 053
[ 1 99 - 15 [ ] 99 - 21 [ ] 99 - 22
[ [ ] [ ]
[ ] [ [ ]
[1 ] 1,056 (1mB) [1 ] 2,175(nB) [1 1 1,074 ()
<0.0015 1 <0.0015 1 <0.0015 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
<0.002 1 <0.002 1
<0.01 1 <0.01 1 <0.01 1
3.7 1 19 1 27 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 4.3 1 10 1
(
( ) -0.7 1 -16 1 -19 1
80 1 2000 1 2000 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 16.0 15.0 156 4 18.0 70 125 2 120 10.0 110 2
(BOD)
(CoD)
vy (50mm
)
(n/ml)

62



25(2013)

] ]
10 053 10 053 10 - 053
[ 1 99 - 23 [ 1 99 - 24 [ ] 99 - 31
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,821 (mB) [1 ] 741(nB) [1 1 1,909 (mB)
<0.0015 1 <0.0015 1 <0.0015 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
8.1 1 12 1 14 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.8 1 0.8 1 6.0 1
(
( ) -16 1 -13 1 -21 1
246 1 166 1 2000 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 110 10.0 105 2 140 120 130 2 16.0 75 113 5
(BOD)
(CoD)
vy (50mm
)
(n/ml)

63



25(2013)

] ]
10 053 10 053 10 - 053
[ 1 99 - 32 [ ] 99 - 33 [ ] 99 - 34
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 374 (n8) [1 ] 235(nB) [1 1 1,236 (mB)
<0.0015 1 <0.0015 1 <0.0015 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
0.5 1 14 1 0.9 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 0.5 1 0.7 1
(
( ) -18 1 -0.6 1 -15 1
238 1 30 1 123 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 145 140 142 3 15.0 145 148 3 150 14.0 145 3
(BOD)
(CoD)
vy (50mm
)
(n/ml)

64



25(2013)

] ]
10 053 10 053 10 - 053
[ 1 99 - 35 [ 1 99 - 36 [ 1 99 - 37
[ [ ] [ ]
[ ] [ [ ]
[1 ] 730 (mB) [1 ] 600 (n8) [1 1 365(1mB)
<0.0015 1 <0.0015 1 <0.0015 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
12 1 11 1 0.9 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 11 1 0.7 1
(
( ) -13 1 -0.8 1 -2.0 1
32 1 32 1 613 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 170 15.0 16.3 3 16.0 15.0 156 12 170 15.0 156 3
(BOD)
(CoD)
vy (50mm
)
(n/ml)

65



25(2013)

] ]
10 053 10 053 10 - 053
[ 1 99 - 41 [ 1 99 - 42 [ 1 99 - 43
[ ] [ ] [ ]
[ ] [ [ ]
[ ] 41 () [ (8) [1 1 1,934(m8)
<0.0015 1 <0.0015 1 <0.0015 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
9.4 1 9.9 1 9.9 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 0.8 1 0.8 1
(
( ) -13 1 -15 1 -15 1
297 1 61 1 61 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 130 110 122 3 16.0 140 146 3 130 120 126 3
(BOD)
(CoD)
vy (50mm
)
(n/ml)
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25(2013)

1

927 (nB)

(m8)

[ 1 (m8)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

@

<0.040
<0.010

<0.001

G N

<0.002
<0.01

35
<0.001

[N

(VTBE)

<0.002
05

-15
128

i

1,1

)

(BOD)
(CoD)

16.0

140

<0.0100
14.6

(AR

w)
)

(50mm

(n/ml)
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