25(2013) )
]
23 - 001 23 - 001 23 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 105,042 (m8) [1 ] 285542(nd) [1 1 378367(m)
<0.0001 <0.0001 <0.0001 12 <0.0001 <0.0001 <0.0001 12 <0.0001 <0.0001 <0.0001 12
<0.0001 <0.0001 <0.0001 12 <0.0001 <0.0001 <0.0001 12 0.0001 <0.0001 <0.0001 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.004 <0.004 <0.004 12 <0.004 <0.004 <0.004 12 <0.004 <0.004 <0.004 12
1,2 <0.0001 <0.0001 <0.0001 12 <0.0001 <0.0001 <0.0001 12 <0.0001 <0.0001 <0.0001 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
(] ) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12
<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
<0.01 <0.01 <0.01 9 <0.01 <0.01 <0.01 9 <0.01 <0.01 <0.01 9
1,1,1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
t (MTBE) <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
( 51 27 35 12 7.7 32 4.3 12 9.3 31 49 12
(
( ) -2.0 -27 -2.3 12 -18 -24 -21 12 -21 -27 -24 12
78000 1000 13000 12 65000 1200 25000 12 100000 7000 26000 12
1,1 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12
) 225 51 141 12 223 53 148 12 20.7 44 130 12
0.01 <0.01 <0.01 12 0.02 <0.01 <0.01 12 0.02 <0.01 <0.01 12
(BOD) 13 0.1 0.5 12 0.7 0.1 0.5 12 0.8 0.1 04 12
(CoD)
vy (50mm
)
0.046 0.021 0.034 2 0.056 0.021 0.039 2 0.058 0.020 0.039 2
(n/ml) 9360.0 516.0 1602.0 51 3084.0 798.0 1830.0 12 6672.0 507.0 1533.0 51
197 115 16.0 12 211 124 165 12 208 120 16.8 12
12.7 8.2 10.2 12 12.1 77 9.5 12 12.9 8.5 10.3 12
110 44 74 12 112 44 7.6 12 106 3.6 7.2 12
126 9.6 111 12 124 8.6 10.7 12 12.6 9.6 111 12




25(2013) )
] ]
23 - 002 23 - 002 23 - 002
[ ] 01 - 00 [ ] 01 -o01 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 1 22580(m8) [1 ] 213(n8) [1 1 4,560 (nB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 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 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
204 146 175 2 16 15 16 2 34.8 255 30.2 2
1,1,1 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 0.6 0.3 0.5 2 159 6.9 114 2 0.1 <0.1 <0.1 2
(
( ) -21 -23 -2.2 2 -11 -2.6 -19 2 -2.2 -23 -2.2 2
9 6 8 2 29000 3200 16000 2 10 0 5 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 185 181 183 2 26.4 71 16.8 2 179 16.8 174 2
<0.01 <0.01 <0.01 2 0.11 <0.01 0.06 2 <0.01 <0.01 <0.01 2
(BOD)
(CoD)
vy (50mm
)
18.8 136 16.2 2 15 11 13 2 30.9 228 26.9 2
(n/ml)
415 39.6 40.6 2 365 124 245 2 55.7 521 539 2
11.8 6.2 9.0 2




25(2013) )
] ] ]
23 - 002 23 - 002 23 002
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [
[ ] [ ] [ ]
[1 ] 894 (n8) [1 ] 4,683 (nB) [1 1 49.257(md)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 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 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
257 251 254 2 194 9.7 145 2
1,1,1 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 0.8 0.6 0.7 2 0.6 0.4 0.5 2
(
( ) -10 -10 -10 2 -1.2 -14 -13 2
8 0 4 2 0 0 0 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 182 18.0 181 2 177 176 177 2
0.02 0.02 0.02 2 <0.01 <0.01 <0.01 2
(BOD)
(CoD)
vy (50mm
)
204 19.8 20.1 2 164 79 121 2
(n/ml)
107.0 105.0 106.0 2 783 759 771 2




25(2013) )
[ ] ]
23 - 002 23 - 002 23 - 002
[ ] 08 - 00 [ ] 09 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 2,341 (mB) [1 ] 25,984(rB) [1 1 682 (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 <0.0001 <0.0001 <0.0001 2
<0.010 <0.010 <0.010 2
@ ) <0010 <0010 <0.010 2
9.3 74 84 2
1,1,1 <0.010 <0.010 <0.010 2
t (MTBE) <0.001 <0.001 <0.001 2
( 0.5 0.4 0.5 2
(
( ) -19 -22 -21 2
2 1 2 2
1,1 <0.0010 <0.0010 <0.0010 2
) 17.4 17.0 17.2 2
<0.01 <0.01 <0.01 2
(BOD)
(CoD)
vy (50mm
)
9.3 74 84 2
(n/ml)
436 432 434 2




25(2013) )
] [ ]
23 - 002 23 - 002 23 - 002
[ ] 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 381 (mB) [1 ] 444 (nB) [1 1 457 ()
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 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 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 0.094 0.087 0.091 2 <0.005 <0.005 <0.005 2
1,2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
132 10.0 116 2 194 145 16.9 2 74.6 65.1 69.9 2
1,1,1 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 0.3 0.3 0.3 2 038 0.3 0.6 2 0.3 0.3 0.3 2
(
( ) -18 -19 -18 2 -15 -15 -15 2 =27 -28 =27 2
0 0 0 2 30 2 16 2 6 0 0 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 178 174 176 2 25.9 123 191 2 229 120 175 2
<0.01 <0.01 <0.01 2 0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
(BOD)
(CoD)
vy (50mm
)
122 9.1 10.7 2 164 118 141 2 64.2 56.8 60.5 2
(n/ml)
410 40.1 40.6 2 78.1 776 779 2 39.6 389 393 2




25(2013) )
] ] ]
23 - 002 23 - 003 23 - 003
[ 1 19 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 965 (nB) [1 ] 14,351(nB) [1 1  11,604(m8)
<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 <0.0001 <0.0001 <0.0001 2
<0.010 <0.010 <0.010 2
@ ) <0.010 <0010 <0010 2
10.6 9.8 10.2 2
1,1,1 <0.010 <0.010 <0.010 2
t (MTBE) <0.001 <0.001 <0.001 2
( 0.3 0.1 0.2 2
(
( ) -2.3 -23 -2.3 2
7 6 7 2
1,1 <0.0010 <0.0010 <0.0010 2
) 244 108 176 2
<0.01 <0.01 <0.01 2
(BOD)
(CoD)
vy (50mm
)
9.7 89 9.3 2
(n/ml)
422 40.7 415 2




25(2013) )
[ 1 [
23 - 003 23 - 004 23 - 004
[ ] 07 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ [
[1 ] 14,623 (nB) [1 1 2,436 (mB) [1 1 3,378(mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 222 41 129 12 198 137 16.6 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ 1
23 - 004 23 - 004 23 - 004
[ 1 04 - 00 [ ] 05 - 00 [ 1 06 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 6,635 (m8) 1 1 11,580(m) 1 ] 4,199 (B)
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 45 146 12
(BOD)
(cop)
vy (50mm )
($9)

(n/ml)




25(2013) )
] ]
23 - 004 23 - 004 23 - 005
[ 1 07 - 00 [ ] 08 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 6,207 (mB) [1 ] 4,718(nB) [1 1 57,777(m)
<0.0010 <0.0010 <0.0010 3
<0.0002 <0.0002 <0.0002 3
<0.001 <0.001 <0.001 3
0.018 0.008 0.011 3
1,2 <0.0004 <0.0004 <0.0004 3
<0.040 <0.040 <0.040 3
@ ) <0010 <0.010 <0.010 3
0.00 0.00 0.00 3
1,1,1 <0.030 <0.030 <0.030 3
t (MTBE) <0.002 <0.002 <0.002 3
(
(
( )
1,1 <0.0100 <0.0100 <0.0100 3
() 280 5.0 165 12
0.11 0.03 0.05 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
] ] ]
23 - 005 23 - 005 23 - 005
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 28,998 (nB) [1 ] 9,797 (n8) [1 1 16,593(md)
<0.0010 <0.0010 <0.0010 3
<0.0002 <0.0002 <0.0002 3
<0.001 <0.001 <0.001 3
0.007 <0.005 <0.005 3
1,2 <0.0004 <0.0004 <0.0004 3
<0.040 <0.040 <0.040 3
@ ) <0.010 <0010 <0010 3
0.00 0.00 0.00 3
1,1,1 <0.030 <0.030 <0.030 3
t (MTBE) <0.002 <0.002 <0.002 3
(
(
( )
1,1 <0.0100 <0.0100 <0.0100 3
) 27.0 3.0 148 12
0.04 0.01 0.03 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)

10



25(2013) )
1 1
23 - 005 23 - 006 23 - 006
[ ] 09 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 1 1,051 () [1 ] 4,908 (n8) [1 1 1486(mB)
<0.0010 1
<0.0002 1
<0.001 1
<0.005 1
1,2 <0.0004 1
<0.040 1
@ ) <0.010 1
0.00 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
(
(
( )
1,1 <0.0100 1
) 25.0 50 14.2 12 245 314 55 187 12
0.04 <0.01 0.03 12 <0.05 <0.05 1
(BOD)
(CoD)
vy (50mm )
(8S)
43,0 1
(n/ml)

11



25(2013) )
[ 1 [
23 - 006 23 - 006 23 - 006
[ 1 04 - 00 [ ] 05 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ 1 [
1 1 150 (nB) i 1 17,006(m8) 1 ] 1,396 ()
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 192 17.0 18.0 4 205 18.0 19.1 12
<0.05 1 <0.05 1
(BOD)
(CoD)
vy (50mm )
(ss)
270 1 20.0 1
(n/ml)

12



25(2013) )
] ]
23 - 006 23 - 007 23 007
[ ] 08 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ ] [ ]
[1 ] 2,894 (mB) [1 ] 40,936(nB) [1 1 4,596 (nB)
<0.0001 <0.0001 <0.0001 12 <0.0001 1
<0.0002 <0.0002 <0.0002 12 <0.0002 1
<0.001 <0.001 <0.001 12 <0.001 1
<0.001 <0.001 <0.001 12 <0.001 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ ) <0.010 1 <0.010 1
<0.01 1
224 176 20.6 12 22 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 0.2 1 <0.2 1
(
( ) -21 -25 -2.3 12 -0.9 1
125 1 580 1
1,1 <0.0002 1 <0.0002 1
) 195 175 185 182 140 158 12 215 203 212 4
<0.05 <0.10 <0.10 <0.10 12 <0.10 1
(BOD)
(CoD)
vy (50mm
)
320 20.9 16.4 19.2 12 18 1
0.030 <0.010 0.010 12 0.260 1
(n/ml)
365 215 336 12 370 1
132 118 125 12 7.3 1
16.8 1 25.1 1

13



25(2013) )
] ]
23 - 007 23 - 007 23 - 007
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 15,386 () [1 ] 3,107 (mB) [1 1 3,489 (mB)
<0.0001 1 <0.0001 1
0.0003 1 <0.0002 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ ) <0.010 1 <0.010 1
6.6 1 2.6 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 0.4 1 <0.2 1
(
( ) -08 1 -0.6 1
80 1 6 1
1,1 <0.0002 1 <0.0002 1
) 183 16.9 176 4 20.5 18.7 194 4
<0.10 1 <0.10 1
(BOD)
(CoD)
vy (50mm
)
4.3 1 18 1
0.800 1 0.360 1
(n/ml)
91.0 1 515 1
315 1 2.7 1
29.0 1 240 1

14



25(2013) )
1 1
23 - 007 23 - 007 23 - 007
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
1 1 (m8) [ 1 751(n8) [1 1 1008(m8)
<0.0001 1 <0.0001 1
<0.0002 1 <0.0002 1
0.001 1 <0.001 1
<0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ ) <0.010 1 <0.010 1
26 1 13 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( <0.2 1 <0.2 1
(
( ) -08 1 -05 1
17 1 49 1
1,1 <0.0002 1 <0.0002 1
) 195 18.8 19.0 4 19.2 187 189 4
<0.10 1 <0.10 1
(BOD)
(CoD)
w) (50mm
(89)
20 1 0.6 1
0.290 1 0.200 1
(n/ml)
46.5 1 515 1
20 1 18 1
242 1 232 1

15



25(2013)

] [ ]
23 007 23 007 23 007
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [
[ ] [ [ ]
[1 ] 3,253 (mB) [1 ] 2,270(nB) [1 1 1,567 (mB)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
@ ) <0010 1 <0.010 1
304 1 246 1 194 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 1.0 1 0.2 1 0.2 1
(
( ) -18 1 -14 1 -15 1
3 1 26 1 30 1
1,1 <0.0002 1 <0.0002 1 <0.0002 1
) 182 172 176 4 178 164 173 4 173 16.3 16.6 4
<0.10 1 <0.10 1 <0.10 1
(BOD)
(CoD)
vy (50mm
)
273 1 216 1 170 1
0.040 1 0.050 1 0.050 1
(n/ml)
515 1 63.0 1 62.0 1
212 1 211 1 187 1
46.0 1 428 1 412 1

16



25(2013)

] [ ]
23 007 23 007 23 007
[ 1 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,442 (B) [1 ] 2,019(nB) [1 1 1,806 (mB)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
@ ) <0010 1 <0.010 1 <0.010 1
211 1 211 1 13 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 0.5 1 0.5 1 <0.2 1
(
( ) -13 1 -12 1 -05 1
2 1 27 1 29 1
1,1 <0.0002 1 0.0002 1 <0.0002 1
) 18.0 173 176 4 184 178 18.2 4 197 18.7 191 4
<0.10 1 <0.10 1 <0.10 1
(BOD)
(CoD)
vy (50mm
)
18.0 1 184 1 0.4 1
0.040 1 0.070 1 0.290 1
(n/ml)
735 1 66.0 1 60.5 1
333 1 29.2 1 11 1
359 1 39.3 1 233 1

17



25(2013)

] [ ]
23 007 23 007 23 007
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 4,662 (m8) [1 ] 16,141(nB) [1 1 1,618 (mB)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
(] ) <0.010 1 0.011 1 <0.010 1
<0.01 1
10.6 1 0.8 1 13 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 0.7 1 0.6 1 0.7 1
(
( ) -19 1 -09 1 -09 1
37 1 56 1 69 1
1,1 <0.0002 1 <0.0002 1 <0.0002 1
) 175 16.3 16.9 4 175 165 170 4 16.8 16.1 164 4
<0.10 1 <0.10 1 <0.10 1
(BOD)
(CoD)
vy (50mm
)
9.8 1 0.2 1 0.6 1
0.070 1 0.350 1 0.990 1
(n/ml)
35.0 1 485 1 50.0 1
8.0 1 19 1 11 1
35.0 1 22.2 1 29.6 1

18



25(2013) )
] [
23 - 007 23 - 007 23 - 007
[ ] 18 - 00 [ ] 19 - 00 [ ] 20 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 1,532 (mB) [1 ] (m8) [1 1 10452(m8)
<0.0001 1 <0.0001 1
0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ ) <0010 1 <0.010 1
<0.01 1
17 1 2.6 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 03 1 02 1
(
( ) -0.7 1 -12 1
3 1 24 1
1,1 <0.0002 1 <0.0002 1
) 18.0 173 176 4 20.9 19.6 204 4
<0.10 1 <0.10 1
(BOD)
(CoD)
vy (50mm
)
0.9 1 20 1
0.430 1 0.390 1
(n/ml)
56.0 1 425 1
84 1 20 1
29.2 1 284 1

19



25(2013)

1

186 ()

1

14,300(18)

1

11,100(B)

1,2

<0.0001
<0.0002
0.004
<0.001
<0.0002

(@

<0.001
<0.010

e i

1,1,1

31
<0.001

~~

(VTBE)

<0.001
0.3

-0.8
17

i

1,1
(@)

(BOD)
(CoD)

178

<0.0002
16.0 16.7
<0.10

L

w)
)

(50mm

20

(n/ml)

0.420

65.0

5.9
24.7

20



25(2013) )
] ] ]
23 - 008 23 - 009 23 - 009
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 9,400 (1mB) [1 ] 17,420(n8) [1 1 18,662(nd)
<0.0010 <0.0010 <0.0010 2
<0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
@ ) <0010 <0010 <0.010 2
<1.00 1
7.8 70 74 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( ) -2.9 -3.0 -30 2
100 25 63 2
1,1 <0.0010 <0.0010 <0.0010 2
) 26.4 8.9 175 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

21



25(2013)

] [ ]
23 009 23 - 009 23 - 009
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ [ ] [ ]
[ ] [ ] [
[1 ] 5,395 (1mB) [1 ] 700(nB) [1 1 317(mB)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
<0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 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 <0.0002 <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
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
43.1 335 38.3 2 4.0 38 3.9 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
(
( ) -2.4 -2.6 -25 2 -0.8 -13 -11 2
0 0 0 2 20 12 16 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 179 175 177 12 197 193 194 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

22



25(2013) )
] ] ]
23 - 009 23 - 009 23 - 009
[ ] 06 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[ ] (n8) [ 1 5401(nB) [1 1 1598(m8)
<0.0010 <0.0010 <0.0010 2
<0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
@ ) <0010 <0010 <0.010 2
<1.00 1
154 104 129 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( ) -0.7 -11 -0.9 2
0 0 0 2
1,1 <0.0010 <0.0010 <0.0010 2
) 187 16.8 17.8 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

23



25(2013) )
] [
23 - 009 23 009 23 - 009
[ ] 11 - 00 [ ] 14 - 00 [ ] 15 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 249 (n8) [1 ] 441(nB) [1 1 2,726 (B)
<0.0010 <0.0010 <0.0010 2 <0.0010 1 <0.0010 <0.0010 <0.0010 2
<0.0001 <0.0001 <0.0001 2 <0.0001 1 <0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 1 <0.005 <0.005 <0.005 2
1,2 <0.0002 <0.0002 <0.0002 2 <0.0002 1 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 <0.001 <0.001 2
(] ) <0.010 <0.010 <0.010 2 <0.010 1 <0.010 <0.010 <0.010 2
<1.00 1
16.7 123 145 2 49.1 1 343 317 33.0 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 1 <0.002 <0.002 <0.002 2
(
(
( ) -19 -19 -19 2 -2.2 1 -2.4 -29 -2.7 2
4 4 4 2 7 1 2 0 1 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 1 <0.0010 <0.0010 <0.0010 2
) 164 156 159 12 188 179 183 8 182 177 179 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

24



25(2013) )
[ ] [
23 - 009 23 009 23 - 009
[ ] 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ ] [ [ ]
[ ] [ [
[1 ] 903 (m8) [1 ] 2,715(nB) [1 1 6,521 (1mB)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
<0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2 0.006 0.002 0.004 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <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
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
35.6 345 35.1 2 343 239 29.1 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
(
( ) -26 -34 -30 2 -2.2 -23 -2.3 2
30 27 29 2 45 0 23 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 185 154 170 9 20.1 179 187 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

25



25(2013) )
] ] ]

23 - 009 23 009 23 - 010

[ 1 19 - 00 [ 1 20 - 00 [ ] 01 - 00

[ ] [ [ ]

[ ] [ ] [ ]

[1 ] 180 (mB) [1 ] 1,288 (mB) [1 1 16,741(md)
<0.0010 <0.0010 <0.0010 2 <0.0015
<0.0001 <0.0001 <0.0001 2 <0.0002
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2

1,2 <0.0002 <0.0002 <0.0002 2 <0.0002
<0.001 <0.001 <0.001 2 <0.020
@ ) <0.010 <0010 <0010 2
220 18.0 20.0 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001
t (MTBE) <0.002 <0.002 <0.002 2 <0.002
(
(
( ) -14 -20 -17 2
34 1 18 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0100
) 18.0 175 176 10 220 20.8 214
(BOD)
(CoD)
vy (50mm
)
(n/ml)

26



25(2013)

] ]
23 010 23 - 011 23 - 011
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 6,170 (mB) [1 ] 14,216(nB) [1 1 5,776 (mB)
<0.0015 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
<0.0002 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
0.001 <0.001 <0.001 2 0.002 <0.001 0.001 2
<0.005 <0.005 <0.005 2 0.006 <0.005 <0.005 2
1,2 <0.0002 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.020 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
Q@ ) <0.010 1 <0.010 1
<0.10 1 <0.10 1
78.2 744 76.3 2 54.5 52.6 53.6 2
1,1,1 <0.001 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 0.9 1 09 1
( <1 1 <1 1
( )
12 1 160 1
1,1 <0.0100 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 250 244 247 179 164 174 4 178 155 16.8 4
(BOD)
(CoD)
vy (50mm
)
(n/ml)
44.0 1 36.0 1

27



25(2013) )
] ]
23 - 011 23 - 011 23 - 011
[ ] 02 - 01 [ ] 02 - 02 [ ] 02 - 03
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 5,776 (mB) [1 ] 5,776 (nB) [1 1 5,776 (mB)
<0.0010 <0.0010 <0.0010 2 <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 <0.0002 <0.0002 <0.0002 2
0.002 <0.001 0.001 2 0.002 <0.001 0.001 2 0.002 <0.001 0.001 2
0.006 <0.005 <0.005 2 0.006 <0.005 <0.005 2 0.006 <0.005 <0.005 2
1,2 <0.0002 <0.0002 <0.0002 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 <0.001 <0.001 <0.001 2
@ ) <0010 1 <0.010 1 <0.010 1
<0.10 1 <0.10 1 <0.10 1
54.5 52.6 53.6 2 54.5 52.6 53.6 2 54.5 52.6 53.6 2
1,1,1 <0.001 <0.001 <0.001 2 <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 <0.001 <0.001 <0.001 2
( 0.9 1 0.9 1 0.9 1
( <1 1 <1 1 <1 1
( )
160 1 160 1 160 1
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 178 155 16.8 4 178 155 16.8 4 178 155 16.8 4
(BOD)
(CoD)
vy (50mm
)
(n/ml)
36.0 1 36.0 1 36.0 1

28



25(2013) )
] [ ] ]
23 - 011 23 - 011 23 011
[ 1 04 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [
[ ] [ ] [ ]
[1 ] 6,259 (1mB) [1 ] 239(nB) [1 1 62,166(n8)
<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 <0.0002 <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
@ ) <0010 1 <0.010 1
<0.10 1 <0.10 1
752 66.1 70.7 2 214 204 20.9 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
( 07 1 13 1
( <1 1 <1 1
( )
4 1 15 1
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 205 149 179 4 211 103 158 4
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)
36.6 1 29.9 1

29



25(2013)

1

21,631 (nB)

[
23

- 011

1

12 - 01

1 21631(nB)

1

21,631(nB)

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

30



25(2013)

] [ ]
23 011 23 - 011 23 - 011
[ ] 13 - 00 [ ] 14 - 00 [ ] 15 - 00
[ [ ] [ ]
[ ] [ ] [
[1 ] 13,283 () [1 ] 508 (n8) [1 1 229(B)
<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 <0.0002 <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
Q@ ) <0.010 1 <0.010 1
<0.10 1 <0.10 1
47 4.0 44 2 45 26 3.6 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
( 8.2 1 6.9 1
( <1 1 <1 1
( )
2600 1 1800 1
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 20.2 45 122 4 20.2 33 120 4
(BOD)
(CoD)
vy (50mm
)
(n/ml)
255 1 125 1

31



25(2013) )
] [ ] ]
23 - 011 23 - 011 23 011
[ ] 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ ] [ ] [
[ ] [ ] [ ]
[ ] 553 (B) [ 1 4624(n8) [1 1 (n8)
<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 0.004 0.004 0.004 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <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
@ ) <0010 1 <0.010 1
<0.10 1 <0.10 1
4.7 3.6 4.2 2 37.8 341 36.0 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
( 5.6 1 05 1
( <1 1 2 1
( )
2400 1 31 1
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 20.0 41 119 4 191 159 170 4
(BOD)
(CoD)
vy (50mm
)
(n/ml)
144 1 16.3 1

32



25(2013) )
] ]
23 - 011 23 - 011 23 011
[ 1 20 - 00 [ ] 21 - 00 [ ] 31 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 498 (n8) [1 ] 336(nB) [1 1 777 (mB)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0002 1
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0001 1
<0.001 <0.001 <0.001 2 0.002 0.002 0.002 2 <0.001 1
0.008 0.006 0.007 2 <0.005 <0.005 <0.005 2 <0.005 1
1,2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 1
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.10 1 <0.10 1 <0.10 1
128 5.1 9.0 2 46.9 438 454 2 20 1
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 1
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.002 1
( 58 1 13 1 6.6 1
( 3 1 <1 1 1 1
( )
6900 1 62 1 7600 1
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0100 1
) 237 5.7 143 4 196 139 16.6 4 221 19.2 204 3
(BOD)
(CoD)
vy (50mm
)
(n/ml)
29.7 1 8.9 1

33



25(2013)

] [ ]
23 011 23 011 23 - 011
[ ] 32 - 00 [ ] 33 - 00 [ ] 34 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 413 (m8) [1 ] 728(nB) [1 1 217 (mB)
<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
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.10 1 <0.10 1 <0.10 1
20 1 3.0 1 31.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 41 1 6.3 1 14 1
( <1 1 1 1 <1 1
( )
1900 1 2000 1 500 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 182 140 16.1 3 19.0 15.0 170 3 20.5 131 156 4
(BOD)
(CoD)
vy (50mm
)
(n/ml)

34



25(2013)

] ]
23 011 23 011 23 - 011
[ ] 35 - 00 [ ] 36 - 00 [ 1 41 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 90 (mB) [1 ] 225(n8) [1 1 390(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
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.10 1 1.30 1 <0.10 1
30 1 20 1 20 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 6.1 1 58 1 7.2 1
( 1 1 <1 1 2 1
( )
8600 1 13000 1 9200 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 233 174 20.0 3 20.2 16.0 183 3 24.8 19.0 222 3
(BOD)
(CoD)
vy (50mm
)
(n/ml)

35



25(2013)

] [ ]
23 011 23 011 23 - 011
[ 1 42 - 00 [ 1 43 - 00 [ 1 44 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 561 (m8) [1 ] 354(nB) [1 1 138(mB)
<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
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.10 1 <0.10 1 <0.10 1
20 1 4.0 1 4.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 72 1 55 1 8.2 1
( 2 1 <1 1 <1 1
( )
9200 1 2400 1 2500 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 248 19.0 222 3 20.0 140 175 3 20.5 15.0 187 3
(BOD)
(CoD)
vy (50mm
)
(n/ml)

36



25(2013)

1 1
23 012 23 - 012 23 - 012
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ [ ] [ 1
[ 1 [ 1 [
[1 ] 14,172 () [1 1 36,601 (B) [1 1 5,441 (B)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 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
0.024 <0.005 0.012 2 0.014 <0.005 0.007 2
1,2 <0.0004 <0.0004 <0.0004 8 <0.0004 <0.0004 <0.0004 3
<0.040 <0.040 <0.040 8 <0.040 <0.040 <0.040 3
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
37.0 33.0 35.0 2 29.0 22.0 255 2
1,1,1 <0.030 <0.030 <0.030 8 <0.030 <0.030 <0.030 3
t (MTBE) <0.002 <0.002 <0.002 8 <0.002 <0.002 <0.002 3
( 16 11 14 2 3.0 29 30 2
(
( ) -17 1 -22 1
4 2 3 2 7 7 7 2
1,1 <0.0100 <0.0100 <0.0100 8 <0.0100 <0.0100 <0.0100 3
(@)
(BOD)
(CoD)
w) (50mm
(8S)
(n/ml)

37



25(2013) )
]
23 - 013 23 - 013 23 013
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 7,606 (1mB) [1 ] 2,237 (nB) [1 1  74677(m8)
<0.0004 <0.0001 <0.0004 4 <0.0004 <0.0001 <0.0004 4
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
<0.001 <0.001 <0.001 4 0.002 0.001 0.002 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <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 3 <0.010 <0.010 <0.010 3
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
0.7 0.4 0.5 12
210 21.0 21.0 2 52.0 48.0 50.0 2
1,1,1 <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
( 0.8 0.5 0.7 2 0.4 <0.2 0.2 2
(
( ) -25 -28 -26 4 -37 -38 -38 4
137 38 64 4 120 34 74 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 203 184 193 10 181 146 171 10 22.8 4.7 138 12
<0.05 <0.05 <0.05 4 <0.05 <0.05 <0.05 4
(BOD)
(CoD)
vy (50mm
)
20.0 20.0 20.0 2 48.0 45.0 47.0 2
(n/ml)
38.0 340 37.0 4 200 18.0 19.0 4

38



25(2013) )
[ [ [ 1
23 - 013 23 - 013 23 - 013
[ 1 04 - 00 [ ] 05 - 00 [ 1 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 5,559 (1m8) i ] 4,347 (mB) 1 1 3,101 ()
1,2
@ )
0.6 0.4 05 12 0.6 0.4 05 12 0.6 0.4 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 22.2 45 135 12 226 43 136 12 220 4.8 13.6 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

39



25(2013)

] ]
23 015 23 018 23 - 018
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [ ]
[ ] [ [ ]
[1 ]  43680(mB) [1 ] 12,861(nB) [1 1 12,911(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@ ) <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
0.00 1 <0.00 1
25.0 1 250 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 51 35 4.2 12 51 35 42 12
( <1 1 <1 1
( ) -14 -20 -17 2 -17 1
1700 1 1700 1
1,1 <0.0010 1 <0.0010 1
) 224 125 18.0 12 224 125 18.0 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

40



25(2013)

1

7,602 (nB)

1

19,260(8)

1

8,321 (nB)

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

41



25(2013)

[ 1 [ 1 [ 1
23 - 020 23 - 020 23 - 021
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 2,253 (mB) [1 ] 9,276 (mB) [1 1 4,387 (n8)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.6
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

42



25(2013)

[ 1 [ 1 [ 1
23 - 021 23 - 021 23 - 021
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 19 (mB) [1 ] 5,432 (nB) [1 1 603 (1mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 211 195
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

43



25(2013)

[ 1 [ 1 [ 1
23 - 021 23 - 022 23 - 022
[ ] 06 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 2,117 () [1 ] 9,693 (B) [1 1 7,260 (1mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 175
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

44



25(2013)

1

17,753 (mB)

(m8)

1

13,910(B)

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

45



25(2013)

1

4,629 (M)

1

4,241 ()

1

2,500 (nB)

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

46



25(2013)

1

12,260 (mB)

1

8,270(n8)

1

15,100(rB)

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

47



25(2013)

1

7,469 (n8)

1

1,164 (n8)

1

5,406 (nB)

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

48



25(2013)

1

16,122 (n®)

1

8,537 (nB)

1

3,788(nB)

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

49



25(2013)

[ 1 [ 1 [
23 - 035 23 - 035 23 - 036
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [
[1 ] 13,479 () [1 ] 9,353 (nB) [1 1 4,781 (n8)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 190 200
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

50



25(2013)

1

16,415 (n8)

1

3,721(mB)

1

4,201 ()

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

51



25(2013) )
] ]
23 - 042 23 - 046 23 - 046
[ ] 03 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 969 (m8) [1 ] 39,730(rB) [1 1 2,569 (mB)
<0.0020 1 <0.0002 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ ) <0.010 1 <0.010 1
0.00 1 <1.00 1
42.0 1 64.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 14 1 08 1
(
( ) -27 1 -37 1
8 1 88 1
1,1 <0.0010 1 <0.0010 1
) 185 16.2 179 12 173 16.0 165 11
<0.01 1 <0.01 1
(BOD)
(CoD)
vy (50mm
)
39.0 1 57.0 1
(n/ml)

52



25(2013)

] ]
23 046 23 046 23 - 046
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,212 (mB) [1 ] 661 (nB) [1 1 353(mB)
<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 <0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
@ ) <0010 1 <0.010 1 <0.010 1
<1.00 1 <1.00 1 <1.00 1
39.0 1 270 1 30.0 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 <0.8 1 0.8 1
(
( ) -26 1 -30 1 -35 1
0 1 150 1 18 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 176 164 16.9 12 170 16.6 16.9 5 18.0 16.5 170 5
<0.01 1 <0.01 1 <0.01 1
(BOD)
(CoD)
vy (50mm
)
36.0 1 25.0 1 29.0 1
(n/ml)

53



25(2013) )
[ 1 [ 1
23 - 049 23 - 049 23 - 049
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,064 (mB) [1 ] 12,606(rB) [1 1 1,547 (mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 15.0 173 12
<0.02 1
(BOD)
(CoD)
vy (50mm )
(89)
220 1
(n/ml)

54



25(2013) )
[ 1 [ 1
23 - 049 23 - 049 23 - 050
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 125 (rB) [1 ] 8,976 (nB) [1 1 2,527 (mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 16.0 174 7
<0.02 1
(BOD)
(CoD)
vy (50mm )
(89)
14.0 1
(n/ml)

55



25(2013)

1

3,359 (n8)

1

795(B)

1

862(8)

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

56



25(2013)

1

2,229 (n8)

1

3,364 (n8)

1

2,427 (®)

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

57



25(2013)

[ 1 [ 1
23 - 058 23 - 062 23 - 063
[ ] 03 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 6,988 (1mB) [1 ] 2,864 (nB) [1 1 4,254 (n8)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 215 205 210 200
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

58



25(2013) )
[ 1 [ 1 [ 1
23 - 063 23 - 063 23 - 070
[ ] 02 - 00 [ ] 03 - 00 [ ] o1 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 2,068 (mB) [1 ] 1,362 (B) [1 1 11,895(mB)
<0.0015 1
<0.0002 1
<0.001 1
<0.005 1
1,2 <0.0004 1
<0.040 1
@ ) <0010 1
25.0 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( 07 1
( <0 1
( ) -29 1
1,1
) 203 1 185
(BOD)
(Ccop)
vy (50mm
($9)
(n/ml)

59



25(2013) )
[ [
23 - 071 23 - 071 23 - 071
[ 1 01 - 00 [ ] 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 676 (IB) ¥ 1 10125(mB) 1 1 527 (B)
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 181 17.2 17.8 17.1 16.5 16.9 17.1 16.9 17.0
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

60



25(2013) )
[ [
23 - 071 23 - 071 23 - 071
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 466 (n8) [1 ] 534 (n8) [1 (mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 16.6 165 16.6 17.3 16.9 17.1 17.8 17.0 17.3
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

61



25(2013) )
[ [
23 - 071 23 - 071 23 - 071
[ 1 07 - 00 [ ] 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 79 (B) ¥ 1 246 (B) 1 1 155 (n8)
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 182 16.8 17.3 175 17.2 174 18.0 17.0 17.6
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

62



25(2013) )
[ ]
23 - 071 23 071 23 - 073
[ ] 11 - 00 [ 1 12 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 460 (n8) [1 ] 1,215(mB) [1 1 38531(md)
<0.0002 1 <0.0015 1
<0.0001 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.050 <0.005 <0.050 13
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.020 1
Q@ ) <0.010 1 <0.010 1
<0.06 1
<0.06 1
<0.001 1
<0.002 1
<1.00 1
240 1 <20 <0.5 <2.0 5
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 0.9 1 05 1
( <1 1
( ) -13 1 -11 -13 -12 5
68 1 17 13
1,1 <0.0010 1 <0.0100 1
) 178 16.9 172 178 175 176 5 211 20.6 210 210
<0.05 <0.02 <0.05 4
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

63



25(2013) )
[ 1 [
23 - 073 23 - 074 23 - 074
[ 1 04 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 ] 5,021 (m8) ¥ 1 460 (n8) 1 1 1,493 (mB)
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 190 185 188 215 213 214
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

64



25(2013) )
[ 1 [ 1 [ 1
23 - 074 23 - 075 23 - 075
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 (m8) [1 1 1,100 () [1 1 1,708(mB)
<0.0003 1
<0.0002 1
<0005 1
1,2 <0.0004 1
<0001 1
@ ) <0.010 1
19.0 1
1,1,1 <0001 1
t (MTBE) <0001 1
( 11 1
(
( ) -23 1
1,1 <0.0010 1
)
(BOD)
(cop)
vy (50mm
($9)
(n/ml)

65



25(2013)

1

205 (mB)

1

316(mB)

1

376(m)

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

66



25(2013)

1

688 (mB)

(m8)

1

695 ()

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

67



25(2013)

1

234 (mB)

(m8)

1

1,055 (1rB)

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

68



25(2013)

1

926 (MB)

[
23

- 075

1

15 - 00

1

997 (mB)

1

316(m)

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

69



25(2013) )
1 [
23 - 075 23 - 076 23 - 076
[ 1 17 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ [
[1 1 12272(m8) [1 ] 7,195 (n8) [1 1 2253(md)
<0.0010 1
0.003 1
1,2 <0.0004 1
<0.001 1
@ ) <0.010 1
37.0 1
1,1,1 <0.001 1
t (MTBE) <0.001 1
( 08 1
(
( ) -26 1
1,1 <0.0010 1
) 215 145 18.1 12 280 75 175 12
<0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4
(BOD)
(CoD)
vy (50mm
(89)
340 280 320 4 130 5.1 8.2 4
(n/ml)

70



25(2013)

1

1,812 (n8)

1

29,884(nB)

1

13,609(1r8)

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

71



25(2013) )
23 - 080 23 - 080 23 - 080
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [
[1 1 14377(8) [1 1 12,739(n8) [1 ] 127 (nB)
<0.0015 1
<0.0002 1
<0.005 1
1,2 <0.0002 1
<0.020 1
@ ) <0.010 1
<1.00 1
13.0 1
1,1,1 <0.001 1
t (MTBE) <0.002 1
( 0.3 1
(
( )
1,1 <0.0100 1
) 18.0 17.0 173 12 175 17.0 173 12 165 16.0 16.1 12
<0.05 1 <0.05 1 <0.05 1
(BOD)
(CoD)
vy (50mm
(89)
13.0 1 10.0 1 24.0 1
(n/ml)

72



25(2013) )
[ [
23 - 080 23 - 080 23 - 080
[ 1 04 - 00 [ ] 05 - 00 [ 1 06 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 160 () 1 ] 320(mB) 1 1 644 (B)
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 18.0 17.0 171 12 21.0 17.0 186 12 21.0 17.0 19.8 12
<0.05 1 <0.05 1 <0.05 1
(BOD)
(CoD)
vy (50mm )
(ss)
18.0 1 9.0 1 270 1
(n/ml)

73



25(2013) )
]
23 - 080 23 - 081 23 - 081
[ ] 07 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 698 (1mB) [1 1 2,375(B) [1 1 553 (nB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 3
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 3
0.002 0.001 0.001 4 0.001 0.001 0.001 3
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 3
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 3
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 3
(] ) <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
<0.01 1 <0.01 1
38.0 29.0 34.0 2 62.0 60.0 61.0 2
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 3
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 3
(
( <1 <1 <1 2 <1 <1 <1 2
( ) -42 -4.4 -4.3 2 -38 -3.8 -3.8 2
7 0 2 11 514 49 227 8
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 3
) 195 18.0 184 12 195 18.0 187 11 18.0 16.5 174 8
<0.05 1
(BOD)
(CoD)
vy (50mm
(89)
4.0 1
(n/ml)

74



25(2013) )
1 1 1
23 - 081 23 - 081 23 - 081
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 ] 1,453 (mB) [1 ] 39,863(rB) [1 1 4,342 (n8)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
0.002 <0.001 <0.001 4
<0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4
(] ) <0.005 <0.005 <0.005 2
<0.01 1
30.0 28.0 29.0 2
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4
(
( <1 <1 <1 2
( ) -34 -36 -35 2
500 0 43 12
1,1 <0.0010 <0.0010 <0.0010 4
) 205 19.0 199 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

75



25(2013) )
] ] ]
23 - 081 23 - 081 23 - 081
[ 1 07 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 3,595 (nB) [1 ] 24,277(B) [1 1 8,383 (1mB)
<0.0015 <0.0015 <0.0015 3
<0.0002 <0.0002 <0.0002 3
<0.001 <0.001 <0.001 3
<0.005 <0.005 <0.005 3
1,2 <0.0004 <0.0004 <0.0004 3
<0.020 <0.020 <0.020 3
(] ) <0.005 <0.005 <0.005 2
<0.01 1
55.0 50.0 52.0 2
1,1,1 <0.001 <0.001 <0.001 3
t (MTBE) <0.001 <0.001 <0.001 3
(
( 5 4 4 2
( ) -2.8 -29 -29 2
2 0 0 9
1,1 <0.0010 <0.0010 <0.0010 3
) 19.0 17.0 182 9
(BOD)
(CoD)
vy (50mm
)
(n/ml)

76



25(2013) )
[ ] [ [ 1
23 - 081 23 - 084 -
[ ] 12 - 00 [ 1 01 - 00 [ 1 -
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 12484(m) ¥ 1 1,352 () 1 1 (m®)
<0.0015 1
<0.0002 1
<0.005 1
1,2 <0.0002 1
<0.020 1
@ ) <0.010 1
<1.00 1
1,1,1 <0.001 1
t (MTBE) <0.002 1
(
(
( )
1,1 <0.0100 1
) 265 26.0 263 4
(BOD)
(CoD)
vy (50mm
(s9)
(n/ml)

7



