23(2011) )
]
23 - 001 23 - 001 23 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 ] 105,451 (m8) [1 1 302,342(nd) [1 1 374,364(nB)
<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
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
1,2 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
@ )
0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
0.004 0.001 0.002 4 0.004 0.002 0.003 4 0.003 0.001 0.002 4
0.5 0.3 0.4 12 05 03 0.4 12 0.6 0.4 0.5 12
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -24 -2.9 -2.6 12 -2.2 -2.9 -25 12 -25 -2.9 -26 12
3 0 0 12 0 0 0 12 2 0 0 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 248 7.8 16.8 12 24.6 6.1 157 12 233 6.4 155 12
V) (50mm
(BOD)
(CoD)
(n/nml)
16.3 10.2 134 12 19.1 10.3 148 12 16.4 11.0 135 12
(8S)
181 42 9.8 12 127 43 73 12 16.9 43 9.5 12
129 9.6 11.3 12 129 9.6 111 12 126 9.9 113 12




23(2011)

]
23 - 002 23 - 002 23 - 002
[ ] 01 - 00 [ ] 01 - 01 [ ] 03 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 22976(m) [1 ] 330(n8) [1 ] 3,657 (mB)
<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 12 0.005 0.005 0.005 12 <0.005 <0.005 <0.005 12
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
2 ) <0.010 <0.010 <0.010 2 0.010 0.010 0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2 0.001 0.001 0.001 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 0.002 0.002 0.002 2 <0.002 <0.002 <0.002 2
0.5 0.3 0.4 12 05 03 0.4 12 0.5 0.3 04 12
8.0 2.6 5.0 12 8.0 2.6 5.0 12 244 104 16.2 12
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
( 0.5 0.4 05 2 0.5 0.4 0.5 2 0.3 03 0.3 2
(
( ) -10 -18 -13 12 -1.0 -18 -13 12 -1.0 -2.2 -12 12
2 0 1 6 2 0 1 6 10 0 5 6
1,1 <0.0010 <0.0010 <0.0010 2 0.0010 0.0010 0.0010 2 <0.0010 <0.0010 <0.0010 2
) 25.9 104 184 12 25.9 104 184 12 26.2 9.0 185 12
V) (50mm
(BOD)
(CoD)
(n/nml)
419 340 383 12 419 340 383 12 783 458 69.9 12

(58)




23(2011) )
]
23 - 002 23 - 002 23 - 002
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 840 (n8) [1 ] 3,983(nB) [1 ]  50,057(mB)
<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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
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
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.5 0.3 0.4 12 05 03 0.4 12 0.5 0.3 04 12
34.6 109 185 12 24.7 169 198 12 4.6 21 34 12
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
( 13 0.4 0.9 2 1.0 0.6 0.8 2 0.7 0.7 0.7 2
(
( ) -0.9 -18 -14 12 -11 -18 -15 12 -18 -2.3 -21 12
2 0 0 6 0 0 0 6 0 0 0 6
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 26.7 71 177 12 28.2 111 193 12 26.7 71 176 12
V) (50mm
(BOD)
(CoD)
(n/nml)
96.2 408 63.9 12 69.1 50.1 59.0 12 240 15.7 19.0 12

(58)




23(2011) )
] ]
23 - 002 23 - 002 23 - 002
[ ] 08 - 00 [ 1 09 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 2,425 (mB) [1 ] 28,286(1B) [1 ] 731(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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
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
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.5 0.4 0.5 12 05 04 0.4 12 0.5 0.4 0.5 12
4.3 25 32 12 33 18 28 12 132 89 108 12
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
( 0.8 0.6 0.7 2 0.8 0.8 0.8 2 0.4 0.1 0.3 2
(
( ) -16 -2.2 -2.0 12 -21 -2.7 -23 12 -16 -21 -18 12
1 0 0 6 1 0 0 6 69 0 28 6
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 26.5 6.0 174 12 274 7.0 187 12
V) (50mm
(BOD)
(CoD)
(n/nml)
174 132 158 12 439 422 433 12

(58)




23(2011) )
] [ ]
23 - 002 23 - 002 23 - 002
[ ] 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 492 (n8) [1 ] 427 (n8) [1 ] 420(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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
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
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.5 0.4 0.5 12 05 03 0.5 12 0.5 0.4 0.5 12
184 9.1 153 12 18.0 120 146 12 7.7 42 6.0 12
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 0.1 0.2 2 0.4 0.2 0.3 2 0.5 0.4 0.5 2
(
( ) -16 -21 -1.8 12 -1.0 -13 -12 12 -11 -15 -13 12
13 0 2 6 1 0 0 6 0 0 0 6
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 220 157 188 12 274 53 17.0 12 255 108 18.2 12
V) (50mm
(BOD)
(CoD)
(n/nml)
411 237 39.1 12 788 752 715 12 419 36.1 395 12

(58)




23(2011) )
] ]
23 - 002 23 003 23 003
[ ] 19 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [
[ 1 [ 1 [
[1 1 928 (1mB) [1 ] 13,162(nB) [1 14,010(rB)
<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 12
1,2 <0.0001 <0.0001 <0.0001 2
<0.010 <0.010 <0.010 2
@ ) <0.010 <0010 <0.010 2
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
<0.002 <0.002 <0.002 2 0.003 1 0.003 1
0.5 0.4 0.5 12 0.6 04 0.5 12 04 0.2 04 12
147 105 129 12
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
(
( ) -21 -25 -2.3 12
0 0 0 6 0 1 0 1
1,1 <0.0010 <0.0010 <0.0010 2
) 25.9 8.3 175 12 25.9 7.2 171 12 255 9.3 178 12
V) (50mm
(BOD)
(CoD)
(n/nml)
381 36.8 375 12

(58)




23(2011) )
[ 1 [ 1 [ 1
23 - 003 23 - 004 23 - 004
[ 1 07 - 00 [ ] o1 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 13223(m) [1 ] 2,508 (m8) 1 ] 3,392 (mB)
1,2
@ )
<0.001 1 0.001 1
0.003 1 <0.002 1
05 0.3 0.4 12 05 0.2 0.3 12 0.4 0.2 0.4 12
1,1,1
t (MTBE)
(
(
( )
0 1 0 1 0 1
1,1
) 26.3 74 17.6 12 283 6.3 17.7 12 26.8 10.8 182 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




23(2011) )
[ ] [ ] [
23 - 004 23 - 004 23 - 004
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 7,632 (mB) [1 ] 16,889(nB) [1 4,080 (m8)
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 0.003 1 0.002 1
0.6 0.4 0.5 12 05 0.2 0.3 12 0.5 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
0 1 0 1 0 1
1,1
) 259 5.2 16.3 12 273 73 176 12 282 6.2 176 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




23(2011) )
] ]
23 004 23 - 005 23 - 005
[ ] 07 - 00 [ ] 01 - 00 [ ] 03 - 00
[ [ ] [ ]
[ 1 [ 1 [
[1 1 6,021 (mB) [1 ] 7,637 (mB) [1 ] 53868(mB)
<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
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
@ )
0.001 1 <0.001 <0.001 <0.001 2 0.002 0.001 0.002 2
0.002 1 <0.002 <0.002 <0.002 2 0.005 0.002 0.004 2
0.00 0.00 0.00 2
0.4 0.3 0.3 12 05 03 0.4 12 0.5 0.3 04 12
6.2 6.2 6.2 2 6.2 53 58 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
(
( ) -2.3 -2.7 -25 2 -2.2 -2.8 -25 2
1 1 7 0 4 2 0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 253 5.6 154 12 270 5.0 159 12 26.0 5.0 158 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011) )
] ] ]
23 - 005 23 005 23 005
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 25072(m) [1 ] 9,223 (n8) [1 ] 17,653(mB)
<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
<0.040 <0.040 <0.040 2
@ )
0.001 0.001 0.001 2
0.003 <0.002 <0.002 2
0.00 0.00 0.00 2
0.5 0.3 0.4 12 05 02 0.3 12 0.5 0.2 04 12
5.3 44 49 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( ) -24 -2.9 -2.7 2
0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 2
) 27.0 5.0 16.0 12 31.0 8.0 18.2 12 28.0 6.0 16.3 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

10



23(2011) )
] ]
23 - 005 23 - 006 23 - 006
[ ] 09 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 1,278 (mB) [1 ] 5,106 (1mB) [1 ] 1,434 (B)
<0.0010 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
<0.040 1
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 0.005 1 <0.002 1
0.00 1
0.5 0.2 0.4 12 0.6 04 0.4 12 0.5 0.3 04 12
79 1 110 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( 08 1 05 1
(
( ) -25 1
0 1 0 1 0 1
1,1 <0.0100 1
) 27.0 7.0 16.8 12 285 9.0 188 12 30.2 5.0 16.7 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

11



23(2011) )
] ]
23 - 006 23 - 006 23 - 006
[ ] 04 - 00 [ ] 05 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 150 (mB) [1 ] 16,493(nB) [1 ] 1,790 (mB)
<0.0015 1
<0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0002 1
<0.020 1
(¢ ) <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 0.004 1 <0.002 1
<1.00 1
0.5 0.4 0.4 12 05 03 0.4 12 0.5 0.4 04 12
15.0 1 20 1
1,1,1 <0.001 1
t (MTBE) <0.002 1
( 0.3 1 0.9 1 0.4 1
(
( ) 15 1
0 1 0 1 0 1
1,1 <0.0100 1
) 26.6 122 19.0 12 278 10.0 193 12 26.0 110 18.8 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

12



23(2011) )
] ] ]
23 006 23 007 23 007
[ ] 08 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 3,321 (mB) [1 ] 42,241(n8) [1 ] 4,566 (M)
<0.0001 1 <0.0001 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.001 1 <0.001 1
0.5 0.4 0.4 12 05 03 0.4 12 04 0.3 0.3 12
15.0 1 141 1 6.6 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 0.3 1
(
( ) -15 1 -12 1
0 1 2 1 11 1
1,1 <0.0010 1 <0.0010 1
) 26.0 122 191 12 187 136 16.9 12 26.2 131 199 12
V) (50mm
(BOD)
127 1 6.0 1
(CoD)
(n/nml)
50.0 1 36.5 1
(8S)
184 144 16.4 12 142 6.9 10.2 12
244 1 251 1

13



23(2011) )
] ]
23 007 23 007 23 007
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 15,402 (mB) [1 ] 3,264 (nB) [1 ] 3,513(mB)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0002 1 0.0003 1 <0.0002 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
@ )
<0.001 1 <0.001 1 <0.001 1
0.003 1 <0.001 1 <0.001 1
0.5 0.3 0.4 12 03 02 0.3 12 04 0.3 0.3 12
4.0 1 9.3 1 31 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -2.0 1 -11 1 -05 1
0 1 22 1 18 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 284 8.0 181 12 21.2 140 176 12 258 103 18.8 12
V) (50mm
(BOD)
38 1 6.9 1 24 1
(CoD)
(n/nml)
13.0 1 85.0 1 46.5 1
(8S)
125 438 75 12 32.0 28.0 30.2 12 48 2.7 35 12
9.4 1 289 1 226 1

14



23(2011) )
] ]
23 - 007 23 - 007 23 - 007
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
1 ] (n8) [ ] 751 () [1 1 1002(n®)
<0.0001 1 <0.0001 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ )
<0.001 1 <0.001 1
<0.001 1 <0.001 1
03 02 0.3 12 04 0.3 04 12
35 1 27 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
(
(
( ) -0.7 1 -06 1
527 1 46 1
1,1 <0.0010 1 <0.0010 1
) 253 143 195 12 257 127 19.0 12
V) (50mm
(BOD)
2.8 1 20 1
(CoD)
(n/nml)
47.0 1 505 1
(8S)
3.8 1.9 25 12 34 18 21 12
243 1 234 1

15



23(2011) )
] [ ]
23 007 23 007 23 007
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 3,193 (mB) [1 ] 2,333(mB) [1 ] 1,546 (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
1,2 <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
<0.001 1 <0.001 1 <0.001 1
0.4 0.3 0.3 12 04 02 0.3 12 04 0.3 0.3 12
6.8 1 26.5 1 15.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -2.0 1 -12 1 -14 1
2 1 5 1 43 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 215 15.0 178 12 26.6 130 198 12 211 142 175 12
V) (50mm
(BOD)
6.2 1 232 1 131 1
(CoD)
(n/nml)
345 1 635 1 60.5 1
(8S)
15.9 79 10.7 12 218 196 205 12 184 16.6 177 12
35.0 1 415 1 39.3 1

16



23(2011) )
] [ ]
23 007 23 007 23 007
[ ] 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 1,532 (mB) [1 ] 1,954 (rB) [1 ] 1,774 (nB)
<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
1,2 <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
<0.001 1 <0.001 1 <0.001 1
0.4 0.3 0.3 12 03 02 0.3 12 04 0.3 04 12
838 1 137 1 27 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -1.2 1 -12 1 -0.3 1
9 1 34 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 26.0 140 189 12 217 16.0 18.7 12 252 112 195 12
V) (50mm
(BOD)
71 1 119 1 17 1
(CoD)
(n/nml)
69.5 1 625 1 59.5 1
(8S)
341 255 31.2 12 30.2 234 285 12 16 11 12 12
351 1 393 1 244 1
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23(2011) )
] [ ]
23 007 23 007 23 007
[ ] 15 - 00 [ 1 16 - 00 [ 1 17 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 4,600 (nB) [1 ] 16,938(nB) [1 ] 1,627 (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
1,2 <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
<0.001 1 <0.001 1 <0.001 1
0.4 0.2 0.3 12 04 03 0.3 12 04 0.3 0.3 12
71 1 6.2 1 5.7 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -1.8 1 -13 1 -11 1
4 1 13 1 2 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 25.0 135 188 12 229 117 173 12 221 120 175 12
V) (50mm
(BOD)
6.5 1 5.6 1 4.9 1
(CoD)
(n/nml)
345 1 340 1 445 1
(8S)
171 7.8 93 12 5.6 2.2 33 12 16 13 14 12
357 1 208 1 29.0 1

18



23(2011) )
] [
23 - 007 23 - 007 23 - 007
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 1,531 (mB) [1 ] (mB) [1 1 10,294(nB)
<0.0001 1 <0.0001 1
0.0002 1 <0.0002 1
<0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ )
<0.001 1 <0.001 1
<0.001 1 <0.001 1
0.3 0.3 0.3 12 04 0.3 0.3 12
44 1 31 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
(
(
( ) -0.8 1 -19 1
7 1 1 1
1,1 <0.0010 1 <0.0010 1
) 20.5 151 18.0 12 26.2 9.4 177 12
V) (50mm
(BOD)
3.6 1 29 1
(CoD)
(n/nml)
505 1 225 1
(8S)
83 7.8 8.0 12 10.0 39 6.3 12
291 1 135 1

19



23(2011) )
[ 1 [ [ 1
23 - 008 23 - 008 23 - 008
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 14,300 (m) [1 ] 11,100(m) 1 ] 9,400 (mB)
1,2
@ )
0.002 1
0.006 1
05 0.1 0.4 366 1.0 0.2 05 366 0.7 0.2 0.4 366
1,1,1
t (MTBE)
(
(
( )
0 1
1,1
) 28.0 6.6 17.6 12 276 8.0 184 12 276 9.0 19.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

20



23(2011)

1

15,747 (8)

1

18,864 (1)

[1

1 5892(nd)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0002

Q@

<0.001
<0.010

<0.010

e

05

<0.020

<1.00

04 04
24

<0.001

PPk

05

02

04

12

04 02 03

12

(MTBE)

<0.001
19

-15
0

L

P

1,1

)
w)

(50mm

(BOD)

29.1

<0.0010
112 192

12

29.1

8.0

18.1

12

26.9 75 173

12

/nl)

(58)

(CoD)
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23(2011)

1

881 (mB)

1

977(n®)

(m8)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0002

@

<0.001
<0.010

<0.010

G A

05

03

04

12

06

<0.020

<1.00

0.3 0.5
23

<0.001

PP

(MTBE)

<0.001
05

-0.7
0

i

e

1,1

)
w)y

(50mm

(BOD)

26.0

11.8

189

12

27.0

<0.0010
79 179

12

(n/ml)

(89)

(CoD)

22



23(2011)

[ 1 [ [ 1
23 - 009 23 - 009 23 - 009
[ 1 07 - 00 [ ] 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 12.870(m) [1 ] 5,857 (MB) 1 ] 1,148 ()
1,2
@ )
05 0.2 0.4 12 0.6 04 05 12 05 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.3 6.7 16.2 12 26.0 7.8 17.2 12 27.1 8.1 175 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

23



23(2011)

[ 1 [ [ 1
23 - 009 23 - 009 23 - 009
[ 1 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 701 (B) [1 1 303(8) [1 1 (mB)
1,2
@ )
05 0.2 0.4 12 0.6 04 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.3 9.6 175 12 30.2 10.0 19.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

24



23(2011)

[ 1 [ [ 1
23 - 009 23 - 009 23 - 009
[ ] 13 - 00 [ 1 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 (m8) 1 1 611 (8) 1 ] 2,444 ()
1,2
@ )
0.6 03 05 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 162 194 12 287 115 196 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

25



23(2011)

[ 1 [ [ 1
23 - 009 23 - 009 23 - 009
[ 1 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 944 (n8) 1 1 2,577 (n8) 1 ] 6,146 (mB)
1,2
@ )
05 04 0.4 12 0.6 0.1 0.4 12 05 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 225 105 16.7 12 282 9.4 187 12 275 10.0 186 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

26



23(2011) )
] ]
23 010 23 010 23 - 011
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ [ [ ]
[ 1 [ 1 [
[1 1 16,633 (mB) [1 ] 6,151 (mB) [1 1 14,216(mB)
<0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 4
<0.005 1 <0.005 1 <0.005 <0.005 <0.005 12
1,2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
(¢ ) <0.010 1
0.002 1 0.001 1 <0.001 1
0.004 1 0.003 1 <0.002 1
<0.10 1
17 13 14 12 05 02 0.3 12 0.5 0.3 04 8
3.0 1 20 1 9.7 7.0 84 2
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4
( 06 1
( <1 1
( ) -15 1 -12 1 -14 -19 -17 2
0 1 0 1 14 1
1,1 <0.0010 <0.0010 <0.0010 4
) 274 9.1 183 12 272 6.0 16.7 12
V) (50mm
(BOD)
(CoD)
(n/nml)
39.1 381 38.6 2
(8S)
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23(2011) )
] ]
23 - 011 23 - 011 23 - 011
[ ] 02 - 00 [ ] 02 - 01 [ ] 02 - 02
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 5,776 (mB) [1 ] 5,776 (mB) [1 ] 5,776 (B)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 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 0.002 <0.001 <0.001 4 0.002 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0002 <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 1 <0.010 1 <0.010 1
0.001 1 0.002 1 0.001 1
0.009 1 0.009 1 0.009 1
<0.10 1 <0.10 1 <0.10 1
0.4 0.3 0.4 8 05 03 0.4 8 04 0.1 0.3 8
10.9 38 74 2 345 107 22.6 2 9.0 54 72 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) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 13 1 17 1 11 1
( <1 1 <1 1 <1 1
( ) -23 -24 -24 2 -2.4 -2.7 -26 2 -2.0 -25 -2.3 2
47 1 0 1 7 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 26.5 55 16.2 12 274 7.7 178 12 26.7 44 16.2 12
V) (50mm
(BOD)
(CoD)
(n/nml)
26.1 19.9 230 2 254 19.8 226 2 26.3 200 232 2
(8S)
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23(2011) )
] ]
23 - 011 23 - 011 23 - 011
[ ] 02 - 03 [ ] 04 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 5,776 (mB) [1 ] 6,259 (mB) [1 ] 239(nB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 5 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 5 <0.001 <0.001 <0.001 4
@ ) <0.010 1 <0.010 1 <0.010 1
0.001 1 <0.001 1 0.001 1
0.010 1 <0.002 1 0.006 1
<0.10 1 <0.10 1 <0.10 1
0.4 0.3 0.3 8 0.6 04 0.5 8 0.5 0.2 04 8
30 12 21 2 51 2.6 39 2 120 6.2 9.1 2
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 5 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 5 <0.002 <0.002 <0.002 4
( 11 1 0.5 1 11 1
( <1 1 <1 1 <1 1
( ) -17 -2.3 -2.0 2 -11 -1.7 -14 2 -2.3 -2.3 -2.3 2
3 1 9 1 2 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 5 <0.0010 <0.0010 <0.0010 4
) 25.7 7.0 16.2 12 28.7 102 195 12 28.7 85 19.2 12
V) (50mm
(BOD)
(CoD)
(n/nml)
26.8 221 245 2 378 335 357 2 25.0 209 230 2
(8S)
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23(2011)

[ ]
23 - 011 23 - 011 23 - 011
[ ] 11 - 00 [ 1 12 - 00 [ ] 12 - 01
[ ] [ ] [ ]
[ [ 1 [
[1 ] 62,166 () [1 ] 21,631(rB) [1 1 21,631(mB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0002 <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 <0.001 <0.001 <0.001 4
@ ) <0.010 1 <0.010 1 <0.010 1
0.001 1 0.001 1 0.001 1
0.006 1 0.006 1 0.008 1
<0.10 1 <0.10 1 <0.10 1
0.5 0.3 0.4 8 0.6 04 0.4 8 0.5 0.3 04 8
4.0 33 37 2 33 14 24 2 3.9 0.4 22 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) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 0.3 1 0.9 1 0.9 1
( <1 1 <1 1 <1 1
( ) -24 -2.8 -2.6 2 -2.4 -3.0 -27 2 -2.0 -24 -2.2 2
0 1 14 1 6 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 264 71 16.9 12 279 8.0 18.0 12 278 7.6 176 12
V) (50mm
(BOD)
(CoD)
(n/nml)
16.7 141 154 2 16.2 15.2 157 2 238 17.0 204 2
(8S)
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23(2011) )
] [ ]
23 - 011 23 - 011 23 - 011
[ ] 12 - 02 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 21631(m) [1 ] 13,283(nB) [1 ] 508 (mB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0002 <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 1 <0.010 1 <0.010 1
0.001 1 0.002 1 0.001 1
0.009 1 0.008 1 0.003 1
<0.10 1 <0.10 1 <0.10 1
0.4 0.2 0.3 8 05 03 0.4 8 0.3 0.1 0.2 8
33 11 22 2 3.9 34 3.7 2 3.8 2.6 32 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) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 0.9 1 0.8 1 17 1
( <1 1 <1 1 <1 1
( ) -21 -25 -2.3 2 -2.3 -2.7 -25 2 -21 -2.3 -2.2 2
200 1 8 1 2 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 248 6.0 157 12 25.2 6.2 16.1 12 29.7 7.7 18.0 12
V) (50mm
(BOD)
(CoD)
(n/nml)
16.7 15.8 16.3 2 174 135 155 2 216 16.9 193 2
(8S)
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23(2011) )
] [ ]
23 - 011 23 - 011 23 - 011
[ ] 15 - 00 [ 1 16 - 00 [ 1 17 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 229 (mB) [1 ] 553 (n8) [1 ] 4,624 (n8)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0002 <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 1 <0.010 1 <0.010 1
0.002 1 0.001 1 0.001 1
0.006 1 0.002 1 0.005 1
<0.10 1 <0.10 1 <0.10 1
0.4 0.2 0.4 8 04 02 0.3 8 0.5 0.3 04 8
4.6 15 31 2 45 12 29 2 35 18 27 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) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 28 1 13 1 0.8 1
( <1 1 <1 1 <1 1
( ) =27 -33 -3.0 2 -2.7 -31 -29 2 -2.2 -2.6 -24 2
0 1 0 1 0 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 252 7.3 16.9 13 25.0 7.0 158 12 26.6 7.3 174 12
V) (50mm
(BOD)
(CoD)
(n/nml)
107 81 9.4 2 12.0 6.2 9.1 2 16.7 134 151 2
(8S)
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23(2011) )
] ]
23 - 011 23 - 011 23 - 011
[ ] 18 - 00 [ 1 20 - 00 [ ] 21 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 0 (md) [1 ] 498 (n8) [1 ] 336(mB)
<0.0010 <0.0010 <0.0010 4 <0.0010 1 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 1 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 12
1,2 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4
@ ) <0.010 1 <0.010 1
0.001 1 0.001 1
0.006 1 0.008 1
<0.10 1 <0.10 1
0.5 0.3 0.4 8 05 03 0.5 4 0.5 0.3 04 8
30 18 24 2 2.6 16 21 2
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 4
( 07 1 06 1
( <1 1 <1 1
( ) -22 -28 -25 2 -23 -30 -27 2
2 1 0 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 4
) 275 7.6 179 12 142 6.5 9.6 4 26.9 6.5 174 12
V) (50mm
(BOD)
(CoD)
(n/nml)
156 13.6 14.6 2 16.9 132 151 2
(8S)
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23(2011)

]
23 011 23 011 23 011
[ ] 31 - 00 [ 1 32 - 00 [ ] 33 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 778 (mB) [1 ] 347 (n8) [1 ] 596 (B)
<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
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
0.003 1 <0.002 1 0.003 1
<0.10 1 <0.10 1 <0.10 1
0.4 0.1 0.3 12 04 02 0.3 12 04 0.1 0.3 12
4.0 1 3.0 1 26 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 21 1 13 1 18 1
( <1 1 <1 1 <1 1
( ) -36 1 -36 1 -33 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.1 6.5 173 12 26.5 438 176 12 257 7.8 175 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
] ]
23 011 23 011 23 011
[ ] 34 - 00 [ 1 35 - 00 [ ] 36 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 203 (mB) [1 80 (mB) [1 ] 224(nB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
0.002 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
<0.10 1 <0.10 1 <0.10 1
0.8 0.2 0.5 12 04 01 0.3 12 0.6 0.3 04 12
15.0 1 32 1 4.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 10 1 14 1 11 1
( <1 1 <1 1 <1 1
( ) -18 1 -22 1 -29 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 255 4.0 165 12 26.0 6.3 177 12 253 5.0 16.3 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
] ]
23 011 23 011 23 011
[ ] 41 - 00 [ 1 42 - 00 [ ] 43 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 341 (n8) [1 ] 537(n8) [1 ] 330(nB)
<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
@ ) <0.010 1 <0.010 1 <0.010 1
0.002 1 <0.001 1 0.001 1
0.005 1 <0.002 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
0.4 0.1 0.3 12 05 01 0.4 12 04 0.1 0.2 12
22 1 24 1 25 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 17 1 13 1 0.9 1
( <1 1 <1 1 <1 1
( ) -27 1 -2.7 1 -33 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.0 7.0 18.0 12 235 35 152 12 235 35 152 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011)

] 105 ()

14,919(n8)

[1

35974(nB)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010

<0.001

e

0.6

<0.002

<0.10

0.1 04
3.0

<0.030

PPk

10

04 0.6

16

0.6

05 05

16

(MTBE)

<0.002
12

<1
-4.2

0

12

11

1,1

)
w)

(50mm

(BOD)

247

<0.0100
43 16.0

I

244

<0.0100
438 146

16

225

<0.0100
9.5 157

16

/nl)

(58)

(CoD)

19.2

130 15.2

13

21.0

170 19.1

13
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23(2011) )
1
23 012 23 - 013 23 - 013
[ ] 03 - 00 [ ] o1 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ ] [ [
[1 ] 5,403 (8) i1 ] 7,952 (n8) 1 ] 1,802 (nB)
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
<0.0001 <0.0001  <0.0001 4 <0.0001 <0.0001  <0.0001 4
<0.001 <0001 <0.001 4 0.001 <0001 <0.001 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
Q@ ) <0010 <0010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0001 <0.001 2 <0.001 <0001 <0.001 2
<0.002 <0002 <0.002 2 <0.002 <0002 <0.002 2
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
06 05 05 16 05 04 05 12 05 04 05 12
9.0 6.0 8.0 2 10.0 8.0 9.0 2
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0002 <0002 <0.002 4 <0.002 <0002 <0.002 4
( 11 1 11 0.3 0.7 2 0.7 <0.2 04 2
( <1 <1 <1 4 <1 <1 <1 4
( ) -17 -22 -20 4 -1.2 -23 -16 4
1 0 1 4 1 1 1 4
1,1 <0.0100 1 <0.0010 <0.0010 = <0.0010 4 <0.0010 <0.0010 = <0.0010 4
) 28.3 83 184 16 255 135 20.3 17 26.6 85 199 17
V) (50mm
(BOD)
(coD)
(n/nl)
67.0 635 655 13 450 380 410 4 65.0 220 49.0 4
(59
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23(2011)

23 - 013 23 - 013 23 - 013
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [
[1 1 75,006 (n8) [1 ] 5,595 (n8) [1 1 4,629 (mB)
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 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 <0.0002 <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
Q@ ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.002 <0.001 0.001 2 0.001 0.001 0.001 2 0.001 0.001 0.001 2
0.004 <0.002 0.002 2 0.005 0.002 0.004 2 0.005 0.004 0.005 2
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
05 04 05 12 0.6 04 05 12 05 03 04 12
20 10 20 2 20 20 20 2 20 20 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) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 14 <02 0.7 2 17 16 17 2 15 14 15 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -17 -21 -19 4 -21 -26 -24 4 -20 -24 -22 4
2 0 1 4 4 0 2 4 3 0 1 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 29.8 87 205 14 26.0 6.7 176 17 27.0 72 183 17
V) (50mm
(BOD)
(cop)
(n/ml)
190 130 17.0 4 190 100 16.0 4 18.0 100 16.0 4
(s9)
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23(2011) )
1 1
23 - 013 23 015 23 018
[ ] 06 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 3104(mB) [1 1 23631(mB) 1 1 13,019(nB)
<0.0001 <0.0001 <0.0001 4
<0.0001 <0.0001 <0.0001 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4
1,2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
Q@ ) <0.010 <0010 <0.010 2
0.002 0.002 0.002 2 <0.001 1
0.010 0.007 0.009 2 0.005 1
<1.00 <1.00 <1.00 2
04 03 03 12 0.5 0.4 04 12
20 1.0 20 2
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4
( 15 13 14 2 16 0.9 13 12
( <1 <1 <1 4
( ) -20 -25 -22 4 -14 1
2 0 1 4 0 1
1,1 <0.0010 <0.0010 <0.0010 4
) 288 9.4 20.7 17 29.4 73 17.9 12 27.1 113 183 12
V) (50mm
(BOD)
(CoD)
(n/nl)
19.0 10.0 16.0 4
(59
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23(2011)

00

12,884 (8)

00

7,453 (nB)

1

1 18896(nB)

1,2

<0.0015
<0.0001
<0.001
<0.005
<0.0004

Q@

<0.020
<0.010
<0.06
<0.06
0.001

05

03

04

12

05

03

04

12

05

0.004

<0.10

03 04
17

<0.001

i i L i

e

(MTBE)

16

0.9

12

12

19

0.6

14

12

19

<0.002

0.9 15
<1

-25

1,1

)
w)

(50mm

(BOD)

276

74

16.8

12

30.4

6.4

177

12

283

<0.0010
7.8 18.2

/nl)

(58)

(CoD)
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23(2011) )
[ 1 [ 1 [ 1
23 - 020 23 - 020 23 - 020
[ 1 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 8,681 (mB) [1 ] 2,327 (nB) 1 ] 8,885 (n8)
<0.001 1
1,2
@ )
<0.001 1
0.003 1
05 0.3 0.4 12 05 0.2 0.3 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(¢ <1 1
( )
<30 1
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011)

[ 1 [ [ 1
23 - 021 23 - 021 23 - 021
[ ] 01 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 4,625 (mB) 1 1 21 (nB) 1 ] 4,876 (nB)
1,2
@ )
0.00 1
0.4 0.2 0.3 12 0.3 0.1 0.2 12 05 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.7 9.1 19.2 12 332 8.2 19.3 12 320 9.0 205 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
[ 1 [ [ 1
23 - 021 23 - 021 23 - 022
[ 1 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 846 (M) 1 ] 2,195 () 1 ] 8,651 (mB)
<0.001 1
1,2
@ )
0.001 1
0.003 1
0.00 1
0.2 0.1 0.2 12 0.3 0.2 0.3 12 05 0.2 0.4 12
1,1,1
t (MTBE)
(
( <1 1
( )
1,1
) 30.6 6.6 19.2 12 283 10.2 194 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

a4



23(2011) )
[ 1 [ 1 [ 1
23 - 022 23 - 022 23 - 023
[ 1 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 7,175 () 1 1 18271(mB) 1 ] 0(nB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
0.003 1 0.002 1 0.004 1
0.4 0.3 0.4 12 05 0.2 0.4 12 0.1 1
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1
1,1
) 286 84 187 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
] ] ]
23 - 028 23 - 030 23 - 030
[ ] 28 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 13,817 (mB) [1 ] 9,744 (n8) [1 ] 4,320 (n8)
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
1,2
@ )
0.001 0.001 0.001 2 <0.001 1 0.001 1
0.003 0.003 0.003 2 0.002 1 0.002 1
0.4 0.2 0.3 36 05 02 0.3 12 0.5 0.2 0.3 12
1,1,1
t (MTBE)
(
( <1 <1 <1 2
( )
0 0 0 2 0 1 0 1
1,1
) 285 75 185 36 26.8 8.8 18.7 12 236 7.0 157 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
[ 1 [ 1 [
23 - 031 23 - 031 23 - 032
[ ] 01 - 00 [ ] 02 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 ] 3,370 () [1 ] 11,030(m) 1 8,202 (mB)
1,2
@ )
<0.001 1 <0.001 1 0.004 1
<0.002 1 <0.002 1 0.006 1
0.2 0.1 0.2 12 05 0.2 0.3 12 0.4 0.3 03 12
1,1,1
t (MTBE)
(
(
( )
1 1 3 1
1,1 <0.0010 1
) 265 75 15.9 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
[ 1 [ 1 [ 1
23 - 032 23 - 033 23 - 033
[ 1 03 - 00 [ ] o1 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 15071(m) [1 ] 7,401 (8) ¥ 1 1,142 ()
<0.001 1
1,2
@ )
0.001 1 0.001 1
0.005 1 0.004 1
0.4 0.3 0.3 12 04 03 0.3 12 0.4 0.4 0.4 12
1,1,1
t (MTBE)
(
(
( )
0 1
1,1 <0.0010 1
) 27.0 65 16.6 12
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)
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23(2011) )
[ ] [ ] [ ]
23 - 034 23 - 034 23 - 034
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 6,307 (1mB) [1 ] 15,087(nB) [1 1 8,987 (nB)
<0.001 1
<0.005 1
1,2
@ )
0.001 1
0.003 1
0.5 0.2 0.3 12 0.6 0.4 0.5 12 0.6 0.3 0.5 12
1,1,1
t (MTBE)
(
(
( ) -20 -2.2 -2.2 4 -2.0 -25 -22 4 -19 -2.2 -21 4
0 1
1,1
) 289 85 18.6 12 289 7.2 184 12 29.2 8.1 184 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)
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23(2011) )
[ [ 1 [ 1
23 - 035 23 - 035 23 - 035
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 3,731 (M) [1 1 13,443(mB) 1 ] 9,314 ()
<0.001 1
1,2
@ )
<0.001 1
<0.002 1
05 0.2 03 12 0.5 0.1 0.3 12 0.5 0.2 0.3 12
1,1,1
t (MTBE)
(
( <1 1
( )
0 1
1,1
) 29.0 6.8 183 12 285 6.0 173 12 272 55 16.6 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
[ 1 [ [
23 - 036 23 - 036 23 - 042
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 1 4829 (nd) [1 1  16585(nB) [1 1 3960(nd)
<0.001 1 <0.001 1
1,2
@ )
<0.001 1 <0.004 1
<0.002 1 0.002 1
05 03 0.4 12 05 03 0.4 12 04 0.4 04 12
1,1,1
t (MTBE)
(
( <1 1
( ) -18 1
0 1
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011) )
] ]
23 - 042 23 - 046 23 - 046
[ ] 02 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 4,226 (n8) [1 ] 39,794(B) [1 ] 2,726 (B)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1
<0.020 1 <0.020 1
Q@ ) <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.003 1 <0.002 1 <0.002 1
<1.00 1 <1.00 1
0.4 0.4 0.4 12 0.4 1 0.5 1
3.0 1 20 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 03 1 04 1
( <1 1
( ) -20 1 -20 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1
) 28.2 9.0 18.6 12 26.5 9.8 183 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011)

] ]
23 046 23 - 046 23 046
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ 1 [ ]
[1 1 1,163 (mB) [1 708(nB) [1 ] 346(B)
<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
1,2 <0.0002 1 <0.0002 1 <0.0002 1
<0.020 1 <0.020 1 <0.020 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
<1.00 1 <1.00 1 <1.00 1
0.4 1 0.5 1 04 1
3.0 1 3.0 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
( <0.2 1 0.4 1 <0.2 1
(
( ) -1.6 1 -20 1 -2.3 1
170 1 0 1 0 1
1,1 <0.0100 1 <0.0100 <0.0100 <0.0100 4 <0.0100 1
) 26.3 9.4 186 12 240 9.7 173 12 189 16.9 177 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011)

[ [ 1 [ 1
23 - 049 23 - 049 23 - 049
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,206 (1mB) [1 ] 11,998(nB) [1 ] 1,581 (mB)
1,2
Q@ )
0.4 0.1 0.2 12 05 0.3 0.4 12 04 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59
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23(2011)

[ [ 1 [ 1
23 - 049 23 - 049 23 - 050
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 99 (mB) [1 ] 9,611 (n8) [1 ] 2,450 (mB)
1,2
Q@ )
0.001
0.003
0.6 0.1 0.3 12 04 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
0
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59
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23(2011)

[ 1 [ 1 [ 1
23 - 050 23 - 050 23 - 050
[ 1 02 - 00 [ 1] 02-o01 [ 1 02 - 02
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 3,403 () [1 ] 765 () 1 ] 833(n8)
1,2
@ )
<0.001 1 0.001 1 0.001
0.004 1 0.004 1 0.004
1,1,1
t (MTBE)
(
(
( )
0 1 0 1 0
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011)

[ 1 [ 1 [ 1
23 - 050 23 - 055 23 - 055
[ ] 03 - 00 [ ] 01 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 2,364 (mB) [1 ] 6,913 (mB) [1 ] (mB)
1,2
Q@ )
0.001
0.004
04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
0
1,1
() 282 9.0 183 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

57



23(2011) )
[ [ 1 [ 1
23 - 058 23 - 058 23 - 058
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 3,456 (1mB) [1 ] 526 (n8) [1 ] 8,864 (mB)
1,2
Q@ )
0.001 1
0.005 1
0.4 0.2 0.2 12 04 0.2 0.3 12 0.5 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
0 1
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

58



23(2011) )
[ [ 1 [
23 - 062 23 - 063 23 - 063
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 2,841 (n8) [1 ] 4,072 (n8) 1 2,058 (m8)
1,2
@ )
<0.001 1
<0.002 1
05 03 04 12 05 03 04 365 05 0.2 03 366
1,1,1
t (MTBE)
( 03 1
(
( )
0 1
1,1 <0.0100 1
() 265 95 188 11 26.8 125 19.2 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(8%)
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23(2011)

[ 1 [ 1 [ 1
23 - 063 23 - 067 23 - 067
[ ] 03 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,358 () [1 1 7,627 (n8) 1 ] (n8)
1,2
@ )
0.6 0.1 0.3 366 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 275 75 185 12 295 9.0 19.4 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
[ 1 [ 1 [ 1
23 - 067 23 - 070 23 - 071
[ ] 03 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 ] ) [1 1 11,767(n8) [1 ] 555 (n8)
<0.001 1
1,2
@ )
0.002 1
0.006 1
07 04 05 12 05 03 05 366
1,1,1
t (MTBE)
(
(
( ) -23 1
0 1
1,1
) 240 125 178 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011)

[ 1 [ [ 1
23 - 071 23 - 071 23 - 071
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 10336(m) [1 ] 607 (mB) 1 ] 500 (n8)
1,2
@ )
05 0.2 0.4 366 05 03 0.4 366 0.8 0.3 0.6 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 85 17.6 12 29.0 85 17.8 12 229 13.0 176 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011)

[ 1 [ 1 [ 1
23 - 071 23 - 071 23 - 071
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 560 (B) [1 1 () [1 1 98 (B)
1,2
@ )
05 0.2 0.3 366 05 0.4 05 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 145 181 12 30.0 9.8 194 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011)

[ 1 [ [ 1
23 - 071 23 - 071 23 - 071
[ ] 08 - 00 [ 1 09 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 204 () 1 1 153(nB) 1 ] 467 (mB)
1,2
@ )
05 0.3 05 366 0.3 0.2 0.3 366 05 0.4 05 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 245 12.0 18.2 12 242 11.0 18.0 12 255 12.0 186 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011)

00

1,313 (nB)

1

38,847(8)

1

1 5214(nB)

1,2

<0.050

<0.005

<0.0002
<0.0001
<0.001
<0.050
<0.0002

-

Q@

<0.001

<0.001
<0.010
<0.06
<0.06
<0.001

05

03

<0.002

05

366

04

02

<0.002

03
<2.0
<0.001

I

244

04 0.1 03

244

(MTBE)

<0

71

<0.002
13

<1
-0.9
11

G

1,1

)
w)

(50mm

(BOD)

220

145

18.0

12

28.7

101

<0.0010
19.7

244

328 8.6 20.3

244

/nl)

(58)

(CoD)
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23(2011) )
] ] ]
23 074 23 074 23 074
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ [ ]
[ 1 [ 1 [ ]
[1 1 321 (nB) [1 ] 920(n8) [1 ] 0(md)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0002 1 <0.0002 1
<0.020 1 <0.020 1
@ ) <0.010 1 <0.010 1 <0.010 1
0.002 1 0.001 1 0.001 1
0.005 1 0.004 1 0.005 1
0.2 1 0.2 1 0.3 1
5.0 1 5.0 1 5.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 0.9 1 10 1 0.9 1
( <1 1 <1 1 <1 1
( ) -18 1 -17 1 -23 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1
) 29.4 85 196 12 285 9.0 191 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
[ [ 1 [ 1
23 - 075 23 - 075 23 - 075
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,254 (n8) [1 ] 1,683 (n8) 1 ] 181 (m8)
<0.001 1
1,2
@ )
<0.001 1
<0.002 1
04 02 03 12 05 03 03 12 04 02 03 12
16.0 1
1,1,1
t (MTBE)
(
( 0 1
( )
0 1
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011)

[ [ 1 [ 1
23 - 075 23 - 075 23 - 075
[ ] 04 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 775 (mB) [1 ] 366 (n8) [1 ] 679 (nB)
1,2
Q@ )
0.5 0.3 0.4 12 05 0.3 0.4 12 0.6 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59
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23(2011)

[ [ 1 [ 1
23 - 075 23 - 075 23 - 075
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 42 () [1 ] 682 (n8) [1 ] 246 (nB)
1,2
Q@ )
0.5 0.2 0.4 05 0.3 0.4 12 0.5 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

69



23(2011)

[ 1 [ 1 [ 1
23 - 075 23 - 075 23 - 075
[ ] 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
1 1 () [1 ] 734 (n8) 1 ] 972 (n8)
1,2
Q@ )
05 0.3 0.4 12 0.6 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

70



23(2011)

[ [ 1 [ 1
23 - 075 23 - 075 23 - 075
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,012 (mB) [1 ] 348(n8) [1 ] 12,221(nB)
1,2
Q@ )
0.5 0.3 0.4 12 04 0.2 0.3 12 0.6 0.2 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

71



23(2011) )
[ 1 [ 1 [ 1
23 - 076 23 - 076 23 - 076
[ 1 01 - 00 [ ] 03 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 7,584 (1B) [1 ] 2,382 (m8) ¥ 1 1,829 ()
1,2
@ )
<0.001 1
0.005 1
0.4 04 0.4 12 04 03 0.3 12 0.4 0.4 0.4 12
1,1,1
t (MTBE)
(
(
( ) -19 1 -22 1 -23 1
0 1
1,1
) 28.4 7.7 19.0 12 28.6 7.0 1838 12 27.3 7.3 179 12
uv) (50mm )
(BOD)
21 1 20 1 13 1
(CoD)
(n/ml)

(89)
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23(2011) )
[ 1 [ 1 [ 1
23 - 076 23 - 076 23 - 080
[ 1 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 29,020 () [1 1 14072(m8) ¥ 1 14964(mB)
1,2
@ )
<0.004 1
0.005 1
0.4 04 0.4 12 0.6 03 0.4 12 0.4 0.2 03 366
1,1,1
t (MTBE)
(
(
( ) -19 1 -22 1
0 1
1,1
) 282 72 19.2 12 28.6 8.4 187 12
uv) (50mm )
(BOD)
1.6 1
(CoD)
(n/ml)
(SS)
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23(2011) )
[ 1 [ 1 [ 1
23 - 080 23 - 080 23 - 080
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 12,382(mB) [1 ] 118(nB) 1 ] 159 (mB)
<0.001 1
1,2
@ )
<0.001 1
<0.002 1
0.4 0.3 0.3 366 04 03 0.3 366 0.4 0.3 03 366
1,1,1
t (MTBE)
(
(
( ) -15 1
<30 1
1,1
) 225 14.6 18.9 12 247 9.7 176 12 26.0 10.6 184 12
(W) (50mm )
(BOD)
(cop)
(n/ml)
(SS)
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23(2011)

[ 1 [ [ 1
23 - 080 23 - 080 23 - 080
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 299 (n8) [1 ] 647 (mB) 1 ] 690 (B)
1,2
@ )
0.4 0.3 0.3 366 04 03 0.3 366 0.4 0.3 03 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.2 16.8 18.2 12 252 15.2 194 12 25.1 8.4 186 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
1 1
23 - 081 23 - 081 23 - 081
[ ] 01 - 00 [ ] 03 - 00 [ 1 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 3,517 (nB) [1 ] 719(B) [1 I 1,779 (n8)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
2 ) <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
<0.001 <0.001 <0.001 2 0.002 <0.001 0.001 2 0.002 <0.001 0.001 2
<0.002 <0.002 <0.002 2 0.007 0.003 0.005 2 0.004 0.002 0.003 2
<0.01 1 <0.01 1 <0.01 1
0.6 05 05 12 0.9 05 0.7 12 0.8 05 0.7 12
5.0 4.0 5.0 2 20 1.0 20 2 20 20 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) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -2.9 -30 -30 2 -2.3 -24 -24 2 -2.6 -30 -2.8 2
0 0 0 12 0 0 0 12 0 0 0 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 28.0 7.3 18.1 11 264 7.0 16.9 12 284 7.3 181 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)
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23(2011) )
1 1
23 - 081 23 - 081 23 - 081
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 39,915 (mB) [1 ] 5,542 () [1 I 3,926 (B)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
2 ) <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
0.002 <0.001 0.001 2 0.002 <0.001 0.001 2 0.001 <0.001 <0.001 2
0.007 0.003 0.005 2 0.003 0.002 0.003 2 0.006 0.002 0.004 2
<0.01 1 <0.01 1 <0.01 1
0.9 05 0.7 12 0.7 04 0.6 12 0.6 0.4 05 12
20 1.0 20 2 3.0 20 3.0 2 4.0 4.0 4.0 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) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -2.3 -23 -23 2 -24 -25 -25 2 -24 -25 -25 2
2 0 0 12 1 0 0 12 0 0 0 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 27.0 6.1 17.0 12 215 85 183 12 27.3 8.8 181 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

7



23(2011)

[
23 - 081 23 - 081 23 - 081
[ ] 09 - 00 [ ] 10 - 00 [ 1 12 - 00
[ ] [ ] [ ]
[ [ [
[1 1 23,068 (mB) [1 ] 8,168 (1rB) [1 I 12,589(nB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
2 ) <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
0.002 <0.001 0.001 2 0.002 <0.001 0.001 2 0.002 <0.001 0.001 2
0.005 0.002 0.004 2 0.004 0.003 0.004 2 0.008 0.003 0.006 2
<0.01 <0.01 <0.01 2 <0.01 1 <0.01 1
0.7 0.4 05 12 08 04 0.6 12 0.9 0.2 05 12
20 1.0 20 2 20 20 20 2 20 1.0 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) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -25 -25 -25 2 -24 -25 -25 2 -21 -33 -25 2
0 0 0 12 1 0 0 12 0 0 0 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 275 85 18.2 12 265 7.6 17.8 12 27.2 75 17.8 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

78



