23(2011) )
] ]
28 - 001 28 - 001 28 - 001
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
1 1 7,004 (n®) [ ] (n8) [1 1 2100(n®)
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1,2
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4
0.003 <0.003 <0.003 4 0.003 <0.003 <0.003 4
0.8 0.4 0.6 12 0.6 0.4 0.5 12
1,1,1
t (MTBE)
(
(
( )
1 0 0 4 250 7 72 4
1,1
) 28.0 9.3 184 12 26.3 6.4 164 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011) )
] ]
28 - 001 28 - 001 28 - 001
[ ] 05 - 00 [ ] 06 - 01 [ ] 06 - 02
[ ] [ ] [ ]
[ 1 [ 1 [
1 1 7572(nd) [ 0(n8) [1 ] 0(n8)
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
1,2
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4
<0.003 <0.003 <0.003 4 0.003 <0.003 <0.003 4 0.003 <0.003 <0.003 4
0.7 0.6 0.6 12 0.7 05 0.6 12 0.8 0.4 0.6 12
1,1,1
t (MTBE)
(
(
( )
1 0 0 4 1 0 0 4
1,1
) 252 7.2 16.9 12 29.3 8.7 185 12 28.0 9.3 184 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011) )
] ]
28 - 001 28 - 001 28 - 001
[ ] 07 - 01 [ 1 07 - 02 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 0 (md) [1 0(B) [1 1 43,067(mB)
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1,2
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4
0.005 <0.003 0.003 4 0.007 <0.003 0.003 4 0.003 <0.003 <0.003 4
0.7 0.4 0.5 12 0.6 04 0.5 12 0.7 0.5 0.6 12
1,1,1
t (MTBE)
(
(
( )
1 0 0 4 0 0 0 4 2 0 0 4
1,1
) 273 9.6 18.0 12 253 6.7 16.2 12 231 7.3 155 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011)

1
28 - 002 28 - 003 28 - 003
[ ] 01 - 00 [ ] o1 - o1 [ 1 01 - 02
[ 1 [ 1 [ 1
[ [ ] [
[ 1 19545(n®) I 1 10269(nd) [ 1 13997(nB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 28 <0.0015 <0.0015 <0.0015 28
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 28 <0.0002 <0.0002 <0.0002 28
0.001 <0.001 <0.001 4 0.002 <0.001 <0.001 28 0.002 <0.001 <0.001 28
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 28 <0.005 <0.005 <0.005 28
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 84 <0.0004 <0.0004 <0.0004 84
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 84 <0.040 <0.040 <0.040 84
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 28 <0.010 <0.010 <0.010 28
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 28 <0.06 <0.06 <0.06 28
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 28 <0.001 <0.001 <0.001 28
0.003 <0.002 <0.002 4 0.002 <0.002 <0.002 28 0.002 <0.002 <0.002 28
<1.00 <1.00 <1.00 4
09 0.7 0.8 24 09 0.2 0.6 217 09 0.2 0.6 217
39 20 27 12 210 79 140 28 210 79 140 28
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 84 <0.030 <0.030 <0.030 84
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 28 <0.002 <0.002 <0.002 28
( 17 1.0 13 12 13 0.4 0.8 28 13 04 0.8 28
( 1 1 1 12 <1 <1 <1 28 <1 <1 <1 28
( ) -12 -1.6 -14 12 -1.6 -2.0 -19 28 -16 -2.0 -19 28
7 0 2 4 427 0 42 28 427 0 42 28
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 84 <0.0100 <0.0100 <0.0100 84
( ) 29.3 79 184 24 315 5.0 180 301 315 5.0 18.0 301
w) (50mm 0.038 0.020 0.028 24
(BOD)
(coD)
(n/ml) 230 00 40 12
435 305 35.7 24 476 371 40.8 28 476 371 40.8 28
(59
25.2 179 211 12




23(2011) )
[ [ 1 [ 1
28 - 004 28 - 004 28 - 004
[ 1 01 - 00 [ ] o1 - 01 [ ] 01 - 02
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 18,506 () [1 ] 231(8) 1 ] 1,453 (nB)
1,2
@ )
<0.01 <0.01 <0.01 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
0.4 0.2 0.3 12 0.2 0.1 0.2 12 0.4 0.3 03 12
1,1,1
t (MTBE)
(
(
( )
30 4 17 2
1,1
) 26.0 7.0 16.5 12 26.0 9.0 175 12 29.0 9.6 19.3 12
(W) (50mm )
(BOD)
(cop)
(n/ml)

(89)




23(2011)

[ 1 [ [ 1
28 - 004 28 - 004 28 - 004
[ ] 01 - 03 [ ] 01 - 04 [ ] 01 - 05
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 5,196 (1) [1 ] 1,138 (m8) 1 ] 357 (mB)
1,2
@ )
0.3 0.2 0.2 12 04 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 7.0 155 12 220 5.0 135 12 29.0 6.5 180 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




23(2011) )
[ [ 1 [ 1
28 - 004 28 - 004 28 - 004
[ ] 01 - 06 [ ] 01 - 07 [ ] 01 - 08
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 950 (1m8) [1 ] 3,124 (nB) 1 ] 789 (mB)
1,2
@ )
<0.01 1
<0.001 1
<0.002 1
0.4 0.1 0.3 12 0.3 0.2 0.2 6 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
4 1
1,1
) 28.0 6.0 17.0 12 26.0 7.0 16.5 12 28.0 6.5 17.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




23(2011) )
1
28 - 005 28 - 005 28 - 005
[ ] 02 - 01 [ 1 04 - 01 [ 1 06 - 01
[ 1 [ 1 [ 1
[ ] [ [
[1 1 0 () [ 1 9273(n) [1 1 2803(nd)
<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 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
@ )
<0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 0.003 0.001 0.002 4
0.003 <0.002 <0.002 4 0.002 <0.002 <0.002 4 0.009 0.003 0.005 4
0.7 0.6 0.7 12 09 0.7 0.8 12 0.6 0.4 05 12
21 13 17 4 172 147 15.7 4 34 21 24 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 14 11 12 4 17 1.0 13 4 20 12 17 4
( <1 <1 <1 4 1 1 1 4 1 1 1 4
( ) -11 -14 -13 4 -17 -1.9 -18 4 -15 -19 -17 4
1 0 1 4 1 0 0 4 2 0 1 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
( ) 278 7.1 18.0 12 199 16.3 18.1 12 26.5 6.8 16.5 12
w) (50mm 0.033 0.025 0.028 4 0.047 0.028 0.038 4 0.061 0.036 0.052 4
(BOD)
18 11 15 4 16.0 13.0 14.0 4 32 19 23 4
(CoD)
(/nl)
35.1 26.6 30.7 4 65.8 55.8 60.1 4 28.2 222 254 4
(59
231 18.4 205 4 155 115 141 4 15.1 125 136 4




23(2011)

[ 1 [ [ 1
28 - 007 28 - 007 28 - 007
[ ] 01 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 ] 3,074 () [1 ] 752(mB) 1 ] 785(rmB)
1,2
@ )
<0.01 <0.01 <0.01
<0.001 <0.001 <0.001
<0.002 <0.002 <0.002
09 0.7 0.8 0.8 0.2 05 16 09 0.6 0.7 16
1,1,1
t (MTBE)
(
(
( )
4 3 3
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




23(2011) )
1 1
28 - 008 28 - 008 28 - 008
[ ] 01 - 00 [ ] 03 - 00 [ 1 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 6,841 (m8) [1 ] 13,429(r8) [1 1 15,090(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 0.002 <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
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(¢ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
038 06 06 12 0.7 05 06 12 09 04 0.7 12
100 55 78 12 5.2 18 3.2 12 10.0 53 6.5 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 15 11 13 4 17 07 12 4 13 11 12 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -11 -18 -16 12 -0.9 -17 -13 12 -1.0 -20 -15 12
3 1 2 4 29 0 8 4 2 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 26.8 9.2 17.3 12 276 85 172 12 26.7 97 177 12
V) (50mm
(BOD)
96 5.0 72 12 47 13 27 12 95 49 6.0 12
(cop)
(n/ml)
420 26.0 330 12 50.0 310 39.0 12 47.0 24.0 330 12
(s9)

10



23(2011) )
1 1
28 - 008 28 - 008 28 008
[ ] 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ ] [ ] [
[ 1 [ [ 1
[1 ] 2,371 (m8) [1 ] 6,096 (n8) [1 1 (m8)
<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
<0.001 <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
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(¢ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
038 06 07 12 0.7 04 06 12
230 32 120 12 7.7 2.6 4.3 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 0.9 0.5 0.7 4 10 <03 0.6 4
( <1 <1 <1 4 <1 <1 <1 4
( ) -16 -23 -19 12 -16 -21 -19 12
5 0 2 4 33 0 12 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 210 82 15.6 12 276 7.6 169 12
V) (50mm
(BOD)
220 30 110 12 72 25 40 12
(cop)
(n/ml)
430 150 29.0 12 310 190 250 12
(s9)

11



23(2011) )
1 1
28 - 008 28 - 008 28 - 008
[ ] 08 - 00 [ ] 09 - 00 [ 1 10 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 9,732 (m8) [1 0(n8) [1 1 53651(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 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
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(¢ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4 0.002 <0.001 0.001 4 0.002 <0.001 0.001 4
0.003 <0.002 <0.002 4 0.006 <0.002 0.003 4 0.005 <0.002 0.003 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
09 05 07 12 08 0.6 07 12 0.6 05 05 12
6.2 25 4.0 12 2.6 15 18 12 19 0.8 14 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 17 0.8 13 4 12 0.6 10 4 12 0.9 10 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -13 -2.1 -17 12 -15 -24 -2.0 12 -12 -24 -19 12
1 0 0 4 0 0 0 4 1 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 28.0 84 16.9 12 272 79 172 12 29.8 85 178 12
V) (50mm
(BOD)
58 22 38 12 24 15 17 12 18 07 13 12
(cop)
(n/ml)
330 17.0 250 12 25.0 130 170 12 300 130 180 12
(s9)

12



23(2011) )
1 [
28 - 008 28 - 008 28 - 008
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 ] 0 (m8) [1 ] 1,114 (n8) [1 1 257 (1rB)
<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 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
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(¢ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 0.004 <0.002 0.002 4 0.003 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
07 05 06 12 0.7 05 06 12 09 04 06 12
33 13 23 12 39 19 3.0 12 22 0.7 13 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 10 <03 0.7 4 0.9 05 0.8 4 11 0.5 0.9 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -12 -19 -16 12 -20 -28 -23 12 -12 -23 -18 12
7 1 4 4 0 0 0 4 6 3 4 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 221 10.7 16.7 12 240 5.0 149 12 255 55 153 12
V) (50mm
(BOD)
29 12 20 12 38 18 29 12 19 06 11 12
(cop)
(n/ml)
350 220 29.0 12 20.0 8.0 140 12 410 17.0 220 12
(s9)

13



23(2011) )
1 [ 1 1
28 - 008 28 - 008 28 008
[ 1 14 - 00 [ ] 15 - 00 [ 1 16 - 00
[ ] [ ] [
[ 1 [ 1 [ 1
K 1 481 (B) [ 1 296 (n®) [1 1 (8)
<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
<0.001 <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
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(¢ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
07 02 04 12 09 05 06 12
6.3 20 3.6 12 260 4.0 120 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 0.7 0.4 0.6 4 10 08 0.9 4
( <1 <1 <1 4 <1 <1 <1 4
( ) -08 -22 -16 12 -11 -17 -14 12
72 2 31 4 100 20 42 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 273 7.1 171 12 235 120 175 12
V) (50mm
(BOD)
58 18 33 12 230 34 110 12
(cop)
(n/ml)
55.0 17.0 29.0 12 53.0 38.0 46.0 12
(s9)

14



23(2011) )
1 [
28 - 008 28 008 28 - 008
[ ] 17 - 00 [ ] 18 - 00 [ 1 20 - 00
[ 1 [ [ 1
[ 1 [ [
[1 1 948 (nB) [1 ] (B) [1 I 1,601 (nB)
<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
0.001 <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
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.003 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
0.7 04 0.6 12 0.6 05 0.5 12
72 14 4.8 12 28.0 16.0 220 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 0.8 05 0.6 4 0.9 <0.3 05 4
( <1 <1 <1 4 <1 <1 <1 4
( ) -15 -23 -19 12 -14 -17 -16 12
2 0 1 4 11 0 5 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 238 7.0 16.7 12 239 12.8 17.8 12
V) (50mm
(BOD)
6.8 13 46 12 25.0 14.0 20.0 12
(CoD)
(n/ml)
28.0 16.0 220 12 53.0 41.0 47.0 12
(89)

15



23(2011) )
1
28 - 008 28 - 008 28 - 008
[ 1 21 - 00 [ ] 23 - 00 [ 1 24 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 ] 1,599 (n8) [1 ] 2,386 (n8) [1 1 1,030 (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 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
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(¢ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
06 05 05 12 05 03 04 12 0.6 04 05 12
28.0 16.0 220 12 4.1 22 31 12 120 24 45 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 0.9 <03 0.5 4 11 0.6 0.8 4 11 0.5 0.7 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -14 -17 -16 12 -12 -19 -15 12 -1.0 -16 -13 12
11 0 5 4 37 1 13 4 4 2 3 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 239 12.8 17.8 12 280 79 170 12 246 73 16.1 12
V) (50mm
(BOD)
250 140 200 12 37 20 27 12 110 19 39 12
(cop)
(n/ml)
53.0 410 47.0 12 36.0 29.0 330 12 45.0 330 390 12
(s9)

16



23(2011) )
1 1
28 - 008 28 - 008 28 - 008
[ 1 25 - 00 [ 1 26 - 00 [ 1 27 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 862 (mB) [1 69 (8) [1 1 54 (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 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
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(¢ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 0.003 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
04 02 03 12 10 03 06 12 08 04 06 12
8.0 22 5.2 12 29 09 18 12 3.8 0.6 14 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 0.9 0.6 0.8 4 12 05 0.9 4 13 0.4 10 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -15 -20 -17 12 -24 -31 -26 12 -09 -20 -12 12
11 2 6 4 3 1 2 4 3 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 240 6.3 15.7 12 19.8 3.6 120 12 192 32 117 12
V) (50mm
(BOD)
78 20 49 12 28 09 18 12 33 <0.5 038 12
(cop)
(n/ml)
36.0 120 280 12 140 6.1 110 12 44.0 250 390 12
(s9)

17



23(2011) )
1 1
28 - 008 28 - 008 28 - 008
[ 1 28 - 00 [ 1 29 - 00 [ 1 30 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
K 1 36 () [ 8(m) [1 1 5(m®)
<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 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
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(¢ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
0.002 <0.002 <0.002 4 0.004 0.002 0.003 4 0.005 0.002 0.004 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
09 04 06 12 08 05 06 12 08 04 06 12
25 0.7 15 12 15 05 10 12 21 0.5 12 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 0.9 <03 0.5 4 15 05 10 4 16 0.5 10 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -21 -29 -24 12 -16 -26 -20 12 -15 -34 -20 12
0 0 0 4 1 0 0 4 1 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 208 33 123 12 202 22 117 12 222 32 132 12
V) (50mm
(BOD)
24 06 14 12 14 <0.5 09 12 20 <0.5 11 12
(cop)
(n/ml)
190 8.7 130 12 220 130 190 12 26.0 07 180 12
(s9)

18



23(2011) )
1 1
28 - 008 28 - 008 28 - 008
[ 1 31 - 00 [ ] 32 - 00 [ ] 33 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 31 (mB) [1 17 (m8) [1 1 31(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 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
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(¢ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.005 <0.002 <0.002 4 0.004 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
038 05 06 12 10 04 06 12 05 04 05 12
4.3 0.5 14 12 19 07 14 12 2.6 11 19 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 16 14 15 4 17 12 14 4 10 0.5 0.8 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -13 -26 -17 12 -16 -25 -20 12 -23 -29 =27 12
42 0 13 4 260 8 89 4 2 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 221 36 125 12 191 21 112 12 20.9 32 129 12
V) (50mm
(BOD)
41 <0.5 12 12 18 0.7 13 12 26 11 19 12
(cop)
(n/ml)
27.0 120 220 12 190 130 170 12 130 6.7 9.0 12
(s9)

19



23(2011)

1
28 - 009 28 - 009 28 - 009
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 45,638 (mB) [1 ] 19,883(nB) [1 I 30,121 (n8)
<0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 0.006 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
05 05 05 12 0.6 04 05 12 0.6 0.4 05 12
7.0 4.0 52 12 6.6 32 4.7 12 5.6 2.8 39 12
1,1,1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 12 <0.1 0.3 12 14 0.5 09 12 20 05 11 12
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -1.8 -24 -21 12 -1.0 -18 -13 12 -0.5 -16 -1.0 12
3 <l <1 12 2 <1 <l 12 <1 <1 <1 12
1,1 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12
) 25.0 12.9 185 12 286 8.8 188 12 26.7 111 182 12
V) (50mm 0.016 0.002 0.008 12 0.062 0.027 0.043 12 0.062 0.032 0.052 12
(BOD)
(cop)
(n/ml)
36.0 31.0 33.0 12 56.0 50.0 52.0 12 54.0 14.0 470 12
(8S)

20



23(2011) )
1 1 1
28 - 010 28 - 013 28 014
[ ] 01 - 00 [ ] o1 - 01 [ ] 01 - 00
[ 1 [ 1 [
[ 1 [ 1 [ 1
[1 1 7171 (n®) [1 1 62597(nB) [1 1 (®)
0.0002 0.0002 0.0002 4
<00002 | <0.0002  <0.0002 4
<0.001 <0.001 <0001 4
<0.005 <0.005 <0005 12
1,2 <00004 | <0.0004  <0.0004 12
<0.001 <0.001 <0001 12
Q@ ) <0.010 <0010 <0010 4
<0.01 <001 <0.01 <006 <006 <0.06 12
<0001 <0.001 <0001 <0.001 <0.001 <0001 4
<0002 <0.002 <0.002 <0.002 <0.002 <0002 4
03 03 03 07 03 05 55
20 10 13 9.1 6.9 7.7 4
1,1,1 <0.030 <0.030 <0030 12
t (MTBE) <0.002 <0.002 <0002 12
( 15 08 12 53
( 0 0 0 12
( ) -14 -18 -16 -17 =22 -21 4
2 < 1 1 0 0 12
1,1 <00020 | <0.0020  <0.0020 12
) 302 7.9 188 55
w) (50mm 0.038 0.026 0031 4
(BOD)
8.7 66 73 4
(cop)
/i)
3338 202 213 54
(89)
433 106 326 12

21



23(2011) )
1 1 1
28 - 014 28 - 014 28 016
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [
[ 1 [ 1 [ 1
[1 1 3,324 (nB) [1 ] 627 (B) [1 I 6,305 (1B)
<0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 12 0.002 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 4
2 ) <0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 4
<0.06 <0.01 <0.06 12 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 12 0.001 <0.001 <0.001 4
0.003 <0.002 0.002 12 0.003 <0.002 0.003 4
0.00 0.00 0.00 2
0.9 03 0.6 162 11 0.6 0.8 54
31 11 19 12 53 44 4.8 4
1,1,1 <0.030 <0.003 <0.030 12 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 4
( 18 03 13 12 17 0.9 13 4
( <1 <1 <1 12 <1 <1 <1 4
( ) -0.2 -29 -18 12 -21 -24 -23 4
49 0 7 12 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 12 <0.0010 <0.0010 <0.0010 4
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
18.0 15.0 17.0 4
(89)

22



23(2011)

28 - 016 28 016 28 - 018
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ [ ]
[ [ [
[1 1 638 (1mB) [1 73 (nB) [1 ] 2,677 (B)
<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
Q@ ) <0.010 <0010 <0.010 2
0.001 0.001 0.001 2
0.004 0.004 0.004 2
0.7 0.4 0.5 24 0.8 01 0.4 24 0.6 0.1 0.3 365
3.0 21 26 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
( 27 0.6 18 12
( <1 <1 <1 2
( ) -15 -16 -16 2
410 0 63 12
1,1 <0.0010 <0.0010 <0.0010 12 <0.0100 <0.0100 <0.0100 2
) 29.0 4.0 165 24 26.0 7.0 16.7 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

23



23(2011) )
] ]
28 - 018 28 - 018 28 - 018
[ ] 04 - 00 [ ] 06 - 00 [ ] 08 - 01
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 185 (1mB) [1 ] 13,984(nB) [1 ] 2,774 (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
1,2 <0.0004 <0.0004 <0.0004 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 <0.040 <0.040 <0.040 2
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.01 <0.01 <0.01 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.002 0.001 0.002 2 <0.002 <0.002 <0.002 2 0.001 0.001 0.001 2
0.4 0.1 0.3 365 0.6 03 0.4 365 0.5 0.2 0.3 365
6.0 20 4.0 2 47 23 35 2 52 24 38 2
1,1,1 <0.030 <0.030 <0.030 2 <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 <0.002 <0.002 <0.002 2
( 14 0.6 10 12 24 0.6 13 12 16 0.9 12 12
( <1 <1 <1 2 1 <1 <1 2 <1 <1 <1 2
( ) -12 -14 -13 2 -13 -18 -16 2 -12 -16 -14 2
58 0 7 12 7 0 3 12 35 1 14 12
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 29.0 7.0 182 12 235 55 16.0 12 26.0 7.0 174 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

24



23(2011)

1

21,901 ()

1

14,175(m8)

1

02

178 ()

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.01

<0.001

<0.01

<0.001

<0.01

<0.001

<0.040
<0.010
<0.06
<0.06
<0.001

<0.002

04

<0.002

02

<0.002

03

16

04

<0.002

02 03
22.0
<0.030

04

02 03
170

16

(MTBE)

<0.002
<0.3
<1
-16

3

-14

1,1

)
w)

(50mm

(BOD)

29.5

9.4

18.0

16

278

<0.0020
113 19.0

304

5.7 176

16

/nl)

(58)

(CoD)

25



23(2011) )
]
28 020 28 - 020 28 - 020
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ [ ] [ ]
[ 1 [ [
[1 1 (mB) [1 ] 8,052 (n8) [1 1 16,224(nmB)
<0.0002 <0.0002 <0.0002 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
<0.005 <0.005 <0.005 24 <0.005 <0.005 <0.005 24
1,2 <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
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 24 <0.06 <0.06 <0.06 24
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
<0.001 <0.001 <0.001 4 0.003 0.001 0.002 4
<0.002 <0.002 <0.002 4 0.008 0.002 0.005 4
<0.10 <0.10 <0.10 2
0.7 04 0.6 26 0.8 0.4 0.6 24
5.2 3.8 4.7 4 6.3 5.2 5.6 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
(
( ) -11 -14 -12 4 -1.0 -15 -13 4
0 0 0 4 1 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 222 125 176 26 270 9.1 18.0 24
V) (50mm
(BOD)
45 31 4.0 4 54 44 4.8 4
(CoD)
(n/nml)
48.0 45.0 46.0 4 510 45.0 49.0 4
(8S)
41.0 30.0 34.0 24 50.0 20.0 31.0 24

26



23(2011) )
]
28 - 020 28 - 020 28 - 020
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 7,595 (1mB) [1 ] 7,393 (mB) [1 1 16,520(mB)
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 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 24 <0.005 <0.005 <0.005 24 <0.005 <0.005 <0.005 24
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 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 24 <0.06 <0.06 <0.06 24 <0.06 <0.06 <0.06 24
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.004 0.002 0.003 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 2 0.014 0.004 0.008 4
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2
0.7 0.5 0.6 24 0.8 05 0.6 26 0.9 0.6 0.7 26
4.9 3.7 45 4 7.7 5.6 6.8 4 21 10 16 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
(
( ) -10 -14 -1.2 4 -14 -1.6 -15 4 -12 -17 -16 4
0 0 0 4 0 0 0 4 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 218 136 178 25 245 119 18.6 26 275 85 176 26
V) (50mm
(BOD)
3.9 28 3.6 4 6.6 4.7 5.8 4 18 0.8 15 4
(CoD)
(n/nml)
58.0 56.0 57.0 4 54.0 53.0 54.0 4 33.0 200 25.0 4
(8S)
40.0 36.0 38.0 24 35.0 27.0 29.0 24 15.0 9.4 11.0 24
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23(2011) )
]
28 020 28 - 021 28 - 021
[ ] 07 - 00 [ ] 01 - 00 [ ] 04 - 00
[ [ ] [ ]
[ 1 [ [
[1 1 1,481 (mB) [1 ] 1,931(mB) [1 ] 4,033(n8)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
0.001 <0.001 <0.001 4 0.004 <0.001 0.001 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
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 2
0.003 <0.002 <0.002 2
<0.01 <0.01 <0.01 2 <0.01 1
0.6 04 0.5 15 0.7 0.4 0.5 16
185 8.4 128 4 106 7.0 8.8 4
1,1,1 <0.010 <0.010 <0.010 15 <0.010 <0.010 <0.010 16
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
(
( ) -14 -17 -15 4 -1.0 -13 -11 4
2 <1 <1 4 1 <1 <1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 29.1 9.4 193 15 255 104 18.6 16
V) (50mm
(BOD)
16.4 7.7 116 4 8.7 54 7.0 4
(CoD)
(n/nml)
60.1 36.9 484 4 83.0 65.7 746 4
(8S)

28



23(2011) )
1 1
28 - 021 28 - 021 28 - 021
[ ] 05 - 01 [ ] 05 - 02 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 4,519 (mB) [1 ] 63,179(1rB) [1 I 4,980 (m8)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
0.001 <0.001 0.001 4 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 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
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
e )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.004 0.002 0.003 4 0.004 0.002 0.003 4
0.015 0.004 0.008 4 0.015 0.004 0.008 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 1
0.7 03 05 16 0.7 03 05 16 0.6 03 0.4 16
89 3.7 55 4 89 3.7 55 4 132 9.7 111 4
1,1,1 <0.010 <0.010 <0.010 16 <0.010 <0.010 <0.010 16 <0.010 <0.010 <0.010 16
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
(
( ) -11 -14 -13 4 -11 -14 -13 4 -11 -13 -1.2 4
<1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 29.8 8.7 194 16 29.8 8.7 194 16 28.0 112 19.8 16
V) (50mm
(BOD)
84 34 51 4 84 34 51 4 11.0 8.0 8.9 4
(cop)
(n/ml)
371.7 245 31.0 4 37.7 245 31.0 4 86.4 72.3 79.6 4
(8S)
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23(2011) )
] ] ]
28 - 021 28 022 28 022
[ ] 07 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ [
[ 1 [ 1 [ ]
[1 1 1,986 (1mB) [1 ] 1,018(mB) [1 ] 625 (B)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
@ )
<0.06 <0.06 <0.06 4
<0.06 1 <0.06 1
0.001 1 <0.001 1
<0.002 1 <0.002 1
<0.01 1
0.6 0.4 0.5 14 04 03 0.3 12 0.5 0.3 04 12
204 129 172 4 70 1 21.0 1
1,1,1 <0.010 <0.010 <0.010 14
t (MTBE) <0.002 <0.002 <0.002 4
(
(
( ) -15 -17 -1.6 4 -21 1 -20 1
5 <1 2 2 1 1 12 1
1,1 <0.0100 <0.0100 <0.0100 4
) 235 10.7 174 14
V) (50mm
(BOD)
187 114 15.6 4
(CoD)
(n/nml)
59.1 430 49.0 4
(8S)
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23(2011) )
[ 1 [ 1 [ 1
28 - 022 28 - 022 28 - 022
[ ] 03 - 02 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 ] 7,168 () [1 ] 5,752 (nB) 1 ] 2,563 (m8)
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
05 0.2 0.4 12 0.6 03 0.4 12 05 0.3 03 12
19.0 1 8.0 1 11.0 1
1,1,1
t (MTBE)
(
(
( ) -22 1 -16 1 -20 1
6 1 9 1 6 1
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
[ ] [ ] [ ]
28 - 022 28 - 022 28 - 022
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 2,125 (mB) [1 ] 1,012(rB) [1 ] 391(nB)
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.4 0.3 0.4 12 05 0.3 0.4 12 0.3 0.2 0.3 12
26.0 1 <4.0 1 170 1
1,1,1
t (MTBE)
(
(
( ) -21 1 -13 1 -19 1
10 1 22 1 1 1
1,1
)
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)
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23(2011) )
[ 1 [ 1 [ 1
28 - 022 28 - 022 28 - 022
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 147 (8) [1 ] 677(mB) ¥ 1 265(1B)
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
05 0.3 0.4 12 05 03 0.4 12 0.4 0.3 0.4 12
10.0 1 17.0 1 10.0 1
1,1,1
t (MTBE)
(
(
( ) -16 1 -17 1 -14 1
74 1 24 1 11 1
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011) )
] ] ]
28 023 28 024 28 024
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ [
[ 1 [ 1 [ ]
[1 1 4,134 (mB) [1 ] 753(B) [1 I 2,334 (nB)
<0.0026 1 <0.0010 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
<0.020 1 <0.020 1
Q@ ) <0.010 1 <0.010 1
<0.01 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
02 1 0.1 1 0.2 1
10.0 1 15.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( <0.4 1 <0.3 1
( <1 1 <1 1
( ) -13 1 -13 1
<2 1 31 1 5 1
1,1 <0.0010 1 <0.0010 1
) 260 30 158 24
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)
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23(2011) )
] ]
28 - 025 28 - 025 28 - 027
[ ] 01 - 00 [ ] 02 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 6,400 (1mB) [1 0(B) [1 ] 717 (nB)
<0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.040 <0.040 <0.040 12 <0.040 <0.040 <0.040 12
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 0.55 <0.06 0.28 2
<0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 4 0.005 <0.002 <0.002 4 0.003 <0.003 <0.003 2
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 1
0.6 0.3 0.5 12 0.7 04 0.6 12 10 0.5 0.8 13
74 53 6.0 4 33 22 28 4
1,1,1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 0.9 0.6 0.8 12 15 11 13 12 0.2 1
( <1 <1 <1 4 <1 <1 <1 4 <1 1
( ) -08 -12 -10 4 -11 -18 -16 4
1 0 0 4 0 0 0 4 1 0 1 2
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12 <0.0100 1
) 243 141 189 12 29.3 7.7 18.0 12 26.0 120 18.6 12
V) (50mm
(BOD)
6.0 41 49 4 32 20 2.7 4
(CoD)
(n/nml)
63.3 56.7 61.0 12 335 17.8 265 12
(8S)
311 24.1 289 12 119 10.2 111 12
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23(2011) )
]
28 - 027 28 - 027 28 - 027
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 921 (mB) [1 ] 6,089 (mB) [1 769 (nB)
1,2
@ )
0.55 <0.06 0.26 2 042 1 0.45 1
<0.001 <0.001 <0.001 2 0.002 1 <0.001 1
0.003 <0.003 <0.003 2 0.007 1 0.002 1
<1.00 1 <1.00 1
10 0.5 0.8 13 10 0.6 0.8 12 0.8 0.3 0.6 12
1,1,1
t (MTBE)
( 02 1
( <1 1
( )
1 0 1 2 0 1 2 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.0 120 186 12 26.0 85 171 12 26.5 82 178 12
V) (50mm
(BOD)
250 1
(CoD)
(n/nml)
(8S)
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23(2011) )
] ] ]
28 - 027 28 027 28 032
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 469 (n8) [1 ] 849 (n8) [1 ] 4,875 (n8)
<0.0002 1
<0.0002 1
<0.001 1
<0.005 1
1,2 <0.0004 1
<0.004 1
(¢ ) <0.010 1
0.55 <0.06 0.26 2 045 1 <0.06 1
<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
<1.00 1
10 0.5 0.8 13 0.8 03 0.6 12 0.7 0.2 0.5 12
44 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( 02 1 18 1
( <1 1 <1 1
( ) -16 1
1 0 1 2 2 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0020 1
) 26.0 120 186 12 26.5 8.2 178 12 28.0 6.5 174 12
V) (50mm
(BOD)
250 1
(CoD)
(n/nml)
(8S)
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23(2011)

]
28 032 28 032 28 032
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 126 (mB) [1 ] 1,998 (mB) [1 ] 1,161 (B)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.5 0.2 0.4 12 05 03 0.4 12 0.5 0.3 04 12
52 1 52 1 70 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 16 1 19 1 20 1
( <1 1 <1 1 <1 1
( ) -16 1 -18 1 -11 1
0 1 0 1 4 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 26.0 7.0 159 12 275 7.0 17.0 12 28.0 6.5 184 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

38



23(2011)

1 5000 (n®)

1

8,897 (B)

1 2511(nB)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010
<0.06

<0.001

I A

-

0.6

02

05

366

05

02

03

366

<0.002

04
170
<0.030

[N

(MTBE)

<0.002
<0.3
<1
-21

4

1,1

)
w)

(50mm

(BOD)

29.0

105

188

278

8.1

184

<0.0020
240 120 18.0

i

/nl)

(58)

(CoD)
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23(2011)

]
28 037 28 037 28 037
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 4,408 (n8) [1 ] 142 (B) [1 ] 2,630 (mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 1 0.2 1 04 1
120 1 21.0 1 13.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.3 1 <0.3 1 0.4 1
( <1 1 <1 1 <1 1
( ) -20 1 -19 1 -19 1
220 1 44 1 1 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 27.0 10.0 185 12 28.8 7.8 183 12 278 9.0 18.2 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011)

]
28 037 28 037 28 037
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 2,825 (1mB) [1 ] 483(n8) [1 ] 3,055 (mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.4 1 0.3 1 04 1
110 1 18.0 1 23.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.3 1 <0.3 1 <0.3 1
( <1 1 <1 1 <1 1
( ) -18 1 -19 1 -21 1
2 1 4 1 6 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 21.0 4.0 16.7 12 273 9.0 184 12 270 105 184 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
] ]
28 - 037 28 037 28 037
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 611 (mB) [1 0(B) [1 ] 1,861 (mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 <0.06 <0.06 2 <0.06 1 <0.06 1
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
<0.002 <0.002 <0.002 2 <0.002 1 <0.002 1
0.4 0.4 0.4 2 0.4 1 04 1
48.0 1 6.1 1 70 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.3 1 0.9 1 0.8 1
( <1 1 <1 1 <1 1
( ) -27 1 -13 1 -12 1
22 10 16 2 0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 24.0 110 177 12 29.0 7.2 19.0 12 28.1 8.0 178 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011)

1

0 (®)

1

2,941 (n8)

1

920 ()

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010
<0.06

0.001

I

N

<0.06

<0.001

<0.06

<0.001

<0.06

<0.001

<0.06

<0.001

<0.06

<0.001

<0.06

<0.001

<0.002

0.7
70
<0.030

-

<0.002

05

<0.002

04

<0.002

05

12

<0.002

07

<0.002

05

<0.002

0.7

12

(MTBE)

<0.002
0.8

<1
-13
110

1,1

)
w)

(50mm

(BOD)

29.0

<0.0020
5.0 16.6

I

/nl)

(58)

(CoD)
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23(2011)

] [ ] ]
28 - 038 28 - 038 28 - 039
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 6,849 (mB) [1 ] 1,319(mB) [1 ] 5,401 (B)
1,2
@ )
<0.01 <0.01 <0.01 2 <0.06 <0.06 <0.06 2 <0.00 1
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 1
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 1
0.7 0.4 0.5 12 0.7 05 0.7 12 0.5 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
10 3 7 2 3 1 2 2 5 1
1,1
) 276 6.6 173 12 28.0 110 18.0 12
V) (50mm )
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011)

[ 1 [ [
28 - 039 28 - 039 28 - 045
[ ] 02 - 01 [ ] 02 - 02 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 3,036 () [1 ] 1,271 () 1 1,755 (n8)
1,2
@ )
0.6 0.3 05 12 0.6 03 0.4 12 0.3 0.2 0.2 24
20.0 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 8.0 16.0 12 25.0 7.0 16.0 12 276 6.5 16.6 24
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011)

[ [ 1 [
28 - 045 28 - 045 28 - 045
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ 1 [ 1 [ 1
[ [ 1 [
1 1 474 () 1 1 1,296 (m8) 1 854 (B)
1,2
@ )
0.3 0.1 0.2 12 04 0.2 0.3 24 0.3 0.2 0.2 24
12.0 1 13.0 1 13.0 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.8 8.8 18.0 24 26.2 8.2 16.6 24
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
[ 1 [ 1 [
28 - 045 28 - 045 28 - 045
[ ] 01 - 04 [ ] 01 - 05 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 1 780 (n8) 1 1 1,261 (n8) 1 ] 4,326 (B)
1,2
@ )
<0.01 1
<0.001 1
<0.002 1
0.3 0.1 0.2 24 04 0.1 0.2 24 05 0.2 03 37
13.0 1 22.0 1 13.0 1
1,1,1
t (MTBE)
(
(
( )
<1 1
1,1
) 25.8 8.6 16.8 24 283 72 176 24 26.2 5.8 16.5 36
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)
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23(2011)

[ 1 [ 1 [
28 - 045 28 - 045 28 - 045
[ ] 03 - 00 [ ] 03-o01 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 1 1,256 (m8) 1 1 1,014 (n8) 1 1,852 ()
1,2
@ )
05 0.1 0.1 12 0.3 0.1 0.1 12 0.8 0.4 05 12
6.6 1 8.1 1 24.0 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.8 6.2 16.3 12 265 6.0 16.6 12 27.0 8.9 176 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011)

[ 1 [ 1 [
28 - 045 28 - 045 28 - 045
[ ] 04 - 01 [ 1 04 - 02 [ ] 04 - 03
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 ] 68 (nB) [1 ] 25 (nB) 1 56 (nB)
1,2
@ )
05 0.1 0.3 12 0.3 0.1 0.2 12 05 0.1 03 12
26 1 5.8 1 26 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.8 7.0 17.2 12 205 9.0 14.8 12 26.9 5.6 15.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

49



23(2011)

[ ] [ ] [
28 - 045 28 - 045 28 - 045
[ ] 04 - 04 [ ] 04 - 05 [ ] 04 - 06
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 65 (mB) [1 ] 281(n8) [1 324(nB)
1,2
@ )
0.3 0.2 0.2 12 05 0.2 0.3 12 0.5 0.2 0.3 12
6.6 1 3.6 1 4.2 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 280 5.7 15.7 12 26.0 6.0 155 12 28.0 6.0 170 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

50



23(2011)

[ 1 [ 1 [
28 - 045 28 - 045 28 - 045
[ 1 04 - 07 [ ] 04 - 08 [ 1 04 - 09
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 1 71 () 1 1 143(nB) 1 458 (nB)
1,2
@ )
0.4 0.2 0.3 12 04 0.1 0.2 12 0.8 0.2 05 12
6.3 1 24.0 1 1.6 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.7 7.3 16.4 12 249 10.0 17.2 12 22.8 9.7 16.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

51



23(2011)

10

210 ()

11

37(nd)

1

1 4126(nB)

1,2

<0.0015
<0.0002
<0.001
<0.010
<0.0004

Q@

<0.040
<0.010

<0.001

i i

0.6

0.1

0.3
44

12

07

02

0.4
31

12

<0.001

<0.3 0.1 <0.3
21
<0.030

(MTBE)

<0.002
14

<1
-0.5

1,1

)
w)

(50mm

(BOD)

26.8

7.8

171

12

278

7.2

16.9

12

<0.0100

279 7.0 <174

/nl)

(58)

(CoD)

52



23(2011) )
1 1
28 - 056 28 - 056 28 - 057
[ ] 02 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 338 (mB) [1 ] 2,483 (B) [1 ] 5,726 (n8)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.010 1 <0.010 1
1,2
<0.040 1 <0.040 1
Q@ ) <0.010 1 <0.010 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<04 0.1 <03 12 <03 <02 <03 12 03 0.1 0.2 12
24 1 39 1
1,1,1
t (MTBE) <0.002 1 <0.002 1
( 19 1 13 1
( <1 1 <1 1
( ) -11 1 -08 1
1,1 <0.0100 1 <0.0100 1
) 268 8.0 <177 12 27.8 6.8 <177 12 272 8.2 180 12
V) (50mm
(BOD)
(cop)
(n/ml)
(59

53



23(2011)

[ 1 [ [ 1
28 - 057 28 - 060 28 - 060
[ 1 02 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,314 () [1 ] 1,688 (m8) 1 ] 2,043 (mB)
1,2
@ )
0.4 0.1 0.2 12 0.6 0.2 05 12 0.6 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.8 9.0 175 12 27.0 8.0 175 12 22.0 10.0 16.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

54



23(2011)

[ 1 [ [ 1
28 - 060 28 - 060 28 - 065
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 913 (nB) 1 1 1,271 (n8) 1 ] 1,450 (n8)
1,2
@ )
05 0.1 0.2 12 05 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0020 1
) 25.0 7.0 16.7 12 295 7.0 176 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

55



23(2011)

[ [ 1 [ 1
28 - 065 28 - 065 28 - 065
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 467 () 1 1 27 () 1 ] 2,346 (B)
1,2
@ )
0.3 0.1 0.2 12 0.2 0.1 0.1 12 0.4 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0020 1 <0.0020 1 0.0020 1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

56



23(2011) )
[ ] [ [ ]
28 - 065 28 - 065 28 - 065
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 2,435 (1mB) [1 ] 459 (n8) [1 ] 942 (nB)
<0.001 1
1,2
@ )
0.01 1
<0.001 1
<0.002 1
0.2 0.1 0.1 12 0.2 0.1 0.1 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
<1 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
)
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

57



23(2011)

[ [ 1 [ 1
28 - 065 28 - 065 28 - 065
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 297 (mB) [1 ] 949 (n8) [1 ] 758 (B)
1,2
Q@ )
0.3 0.2 0.2 12 03 0.2 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0020 1 <0.0020 1 <0.0020 1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

58



23(2011)

[ [ 1 [ 1
28 - 065 28 - 065 28 - 065
[ ] 11 - 00 [ ] 12 - 00 [ ] 13 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 151 (mB) [1 ] 235(n8) [1 ] 1,680 (mB)
1,2
Q@ )
0.3 0.1 0.2 12 03 0.2 0.2 12 0.3 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1 0.0020 1 <0.0020 1 <0.0020 1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

59



23(2011)

[ ] [ [ ]
28 - 068 28 - 068 28 - 068
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 960 (1mB) [1 ] 782(n8) [1 1 503 ()
1,2
@ )
042 1 0.46 1 042 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.6 0.4 0.5 12 05 0.3 0.4 12 0.6 0.3 04 12
54 1
1,1,1
t (MTBE)
( 11 1
( <1 1
( )
0 1 2 1
1,1 <0.0100 1 <0.0100 1
) 279 54 17.2 12 240 78 157 12 29.2 79 187 12
(W) (50mm )
(BOD)
(Cob)
(n/ml)
(89)
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23(2011)

[ [ [ 1
28 - 071 28 - 071 28 - 071
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 7,340 () [1 ] 1,040 () 1 ] 780(mB)
1,2
@ )
0.3 0.2 0.3 365 0.3 0.2 0.3 365 0.3 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 24,0 72 174 12 26.0 93 188 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

61



23(2011) )
[ ] [ [ ]
28 - 075 28 - 078 28 - 078
[ ] 01 - 00 [ ] 01 - 01 [ ] 02 - 01
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 773 (mB) [1 ] 535(8) [1 ] 314(nB)
<0.001 <0.001 <0.001 4
1,2
@ )
<0.06 <0.06 <0.06 4
<0.004 <0.004 <0.004 4
<0.003 <0.003 <0.003 4
0.7 0.6 0.7 12 0.9 0.7 0.8 12 0.9 0.7 0.8 12
1,1,1
t (MTBE)
(
(
( )
10 0 3 4
1,1
() 20.7 6.4 137 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

62



23(2011)

[ 1 [ [ 1
28 - 080 28 - 080 28 - 085
[ ] 01 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,902 () [1 ] 941 (mB) 1 ] 2,801 (mB)
1,2
@ )
0.3 0.2 0.3 12 0.3 0.2 0.2 12 0.3 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 16.0 30 88 12 17.0 5.0 105 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

63



23(2011)

]
28 086 28 - 086 28 088
[ ] 05 - 00 [ ] 06 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 100 (mB) [1 ] 8,971 (nB) [1 ] 702(nB)
<0.0002 1 <0.0002 <0.0002 <0.0002 4 <0.0002 1
<0.0002 1 <0.0002 <0.0002 <0.0002 4 <0.0002 1
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 1
<0.030 1 <0.030 <0.030 <0.030 4 <0.005 1
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 4 <0.0004 1
<0.020 1 <0.020 <0.020 <0.020 4 <0.040 1
Q@ ) <0.010 1 <0.010 <0.010 <0.010 4 <0.010 1
<0.01 1 <0.06 1
<0.06 1
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 1
<0.002 1 <0.002 <0.002 <0.002 4 <0.002 1
03 1 04 0.2 03 4 04 02 03 16
116 1 104 8.7 9.9 4 70 1
1,1,1 <0.030 1 <0.030 <0.030 <0.030 4 <0.030 1
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 4 <0.002 1
( <1.0 1 <1.0 <1.0 <1.0 4 <0.3 1
( <1 1 <1 <1 <1 4 <1 1
( ) -20 1 -19 -19 -19 4 -11 1
0 1 5 0 1 4 1 1
1,1 <0.0020 1 <0.0020 <0.0020 <0.0020 4 <0.0020 1
) 21.7 16.1 229 7 28.6 9.9 19.2 48 270 6.7 16.2 16
V) (50mm
(BOD)
(Cob)
(n/ml)
(58)

64



23(2011) )
[ 1 [ 1 [
28 - 088 28 - 090 28 - 090
[ 1 04 - 00 [ ] 01 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 ] 596 (1m8) [1 ] 1,610 () 1 998 (n8)
1,2
@ )
0.4 0.2 0.3 16 05 0.1 0.2 36 05 0.1 03 24
420 1 4.7 11 29 2 27.0 1
1,1,1
t (MTBE)
(
(
( ) -12 1
1,1
) 30.2 9.6 18.9 16 28.0 5.8 16.3 36 28.0 9.0 181 24
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

65



23(2011)

[ 1 [ [ 1
28 - 090 28 - 091 28 - 091
[ 1 04 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 1,333 () [1 ] 1,119(m8) 1 ] 559 (8)
1,2
@ )
0.4 0.1 0.2 24 0.6 0.1 0.3 72 0.4 0.1 03 12
14.0 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 282 7.0 16.9 24 295 2.8 16.7 72 28.2 2.8 16.1 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

66



23(2011) )
[ 1 [ 1 [ 1
28 - 094 28 - 094 28 - 095
[ ] 01 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 (mB) [1 1 2,179 (nB) [1 1 1,525 (nB)
1,2
@ )
0.3 0.1 0.2 12 0.5 0.1 04 12
8.8 1
1,1,1
t (MTBE)
(
(
( ) -10 1
1,1
() 27.0 80 20.0 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

67



23(2011) )
[ 1 [ 1 [ 1
28 - 095 28 - 097 28 - 097
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 442 (n8) [1 ] 3,241 (nB) [1 ] 991 (nB)
<0.001 <0.001 <0.001 2 <0.001 1
1,2
Q@ )
<0.06 <0.06 <0.06 2 <0.06 1
<0.06 1
<0.001 <0.001 <0.001 2 <0.001 1
0.003 0.002 0.003 2 0.002 1
0.5 0.1 0.3 12 0.9 0.5 0.7 12 11 0.7 0.8 12
5.2 1
1,1,1
t (MTBE)
(
( <1 <1 <1 2 <1 1
( ) -1.0 1
1 0 1 2
1,1
() 35.0 6.0 170 12
) (50mm )
(BOD)
(Cob)
(n/ml)
(89)

68



23(2011)

[ 1 [ 1 [ 1
28 - 097 28 - 097 28 - 097
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 1,103 (vB) [1 (mB) ¥ 1 551 (rB)
<0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1
0.6 0.3 0.6 12 05 0.2 0.3 12
1,1,1
t (MTBE)
(
( <1 1 <1 1
( )
0 1
1,1
(@)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

69



23(2011) )
[ 1 [ 1 [ 1
28 - 097 28 - 097 28 - 097
[ 1 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 236 (mB) [1 ] 207 (mB) ¥ 1 196 ()
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.6 0.3 0.4 12 0.6 03 0.4 12 0.8 05 0.6 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
1 1 2 1 <0 1
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

70



23(2011)

1 1 1
28 - 097 28 - 097 28 - 097
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 497 (mB) [1 ] 1,705 () [1 I 685 (B)
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
<0.006 1
1,2
@ )
<0.06 <0.06 <0.06 4 <0.06 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.002 <0.002 <0.002 2 <0.002 1 <0.002 1
0.4 0.2 0.4 12 0.7 02 0.5 12 04 0.2 0.3 12
1,1,1
t (VTBE)
(
( <1 <1 <1 2 <1 1 <1 1
( )
59 4 25 4 <1 1 1 1
1,1
)
) (50mm )
(BOD)
(CoD)
(/nl)
(89)
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23(2011) )
[ 1 [ 1 [ 1
28 - 097 28 - 097 28 - 097
[ 1 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 692 (m8) [1 ] 381(nB) ¥ 1 140 ()
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.6 04 05 12 0.6 03 0.4 12 0.6 0.4 05 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
1 1 81 1 1 1
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

72



23(2011) )
[ 1 [ 1 [ 1
28 - 097 28 - 097 28 - 097
[ 1 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 204 (1vB) [1 ] 0(n8) ¥ 1 240(B)
<0.001 1 <0.001 1 0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.6 04 05 12 0.6 04 05 12 0.6 0.2 0.4 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
1 1 0 1 7 1
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

73



23(2011) )
[ ] [ ] [ ]
28 - 097 28 - 097 28 - 097
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 41 () [1 ] 607 (n8) [1 ] 673(mB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.7 0.3 0.5 12 0.7 0.5 0.6 12 0.5 0.2 0.3 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
11 1 26 1 <1 1
1,1
)
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

74



23(2011) )
[ 1 [ 1 [ 1
28 - 097 28 - 097 28 - 097
[ 1 21 - 00 [ 1 22 - 00 [ 1 23 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 274 () [1 ] 4,880 () 1 ] 1,341 (nB)
<0.001 1 <0.001 1 <0.001
1,2
@ )
<0.06 1 <0.06 1 <0.06
<0.001 1 <0.001 1 <0.001
<0.002 1 <0.003 1 0.004
0.6 05 05 12 09 03 0.6 12 05
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1
( )
0 1 0 1 0
1,1
)
(W) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

75



23(2011) )
[ ] [ ] [ ]
28 - 097 28 - 097 28 - 097
[ 1 24 - 00 [ 1 25 - 00 [ 1 26 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 2,075 (mB) [1 ] 944 (n8) [1 ] 6,081 (mB)
<0.0010 1
<0.001 <0.001 <0.001 2 <0.001 1
1,2
Q@ )
<0.06 <0.06 <0.06 2 <0.06 1 <0.06 1
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
0.004 1 0.003 1
<0.10 1
0.7 0.4 0.5 12 0.9 0.7 0.7 12 0.9 0.3 0.6 12
1,1,1
t (MTBE)
(
( <1 <1 <1 2 <1 1 <1 1
( )
0 0 0 2 0 1 0 1
1,1
)
) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

76



23(2011) )
[ 1 [ 1 [ 1
28 - 097 28 - 097 28 - 097
[ 1 27 - 00 [ ] 28 - 00 [ 1 29 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 76 () 1 1 949 (n8) 1 ] 1,807 ()
<0.001 <0.001 1 <0.001 1
1,2
@ )
<0.06 <0.06 1 <0.06 1
<0.001 <0.001 1 <0.001 1
0.003 0.003 1 <0.002 1
0.2 0.6 03 0.4 12 05 0.3 0.4 12
1,1,1
t (MTBE)
(
( <1 <1 1 <1 1
( )
2 0 1 0 1
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

7



23(2011) )
[ ] [ ] [ ]
28 - 097 28 - 097 28 - 097
[ ] 30 - 00 [ ] 31 - 00 [ ] 32 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
1 ] 23 (8) [ ] 34 (nB) [1 ] 14 (m8)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 0.001 1
<0.002 1 0.002 1 0.004 1
<0.10 1 <0.10 1
0.7 0.5 0.6 12 0.8 0.5 0.5 12 0.7 0.5 0.6 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1 1 1 0 1
1,1
)
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

78



23(2011) )
[ ] [ ] [ ]
28 - 097 28 - 097 28 - 097
[ ] 33 - 00 [ 1 34 - 00 [ ] 35 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 5 (mB) [1 ] 1,897 (mB) [1 ] 444 ()
<0.001 1 <0.001 1 <0.001 1
<0.005 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 0.005 1 <0.002 1
0.7 0.2 0.5 12 04 0.1 0.1 12 0.5 0.2 04 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
4 1 6 1 0 1
1,1
)
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

79



23(2011) )
[ ] [ ] [ ]
28 - 097 28 - 097 28 - 097
[ ] 36 - 00 [ 1 37 - 00 [ ] 38 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 1,293 (mB) [1 ] 759 (n8) [1 ] 246 (nB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
0.005 1 <0.002 1 <0.002 1
0.2 0.1 0.2 12 03 0.1 0.1 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
28 1 1800 1 55 1
1,1
)
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

80



23(2011) )
[ ] [ ] [ ]
28 - 097 28 - 097 28 - 097
[ ] 39 - 00 [ 1 40 - 00 [ 1 41 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 538 (1mB) [1 ] 1,165(mB) [1 ] 1,876 (mB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.4 0.3 0.3 12 03 0.2 0.3 12 0.7 0.2 04 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
1 1 <1 1 0 1
1,1
)
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

81



23(2011) )
[ 1 [ 1 [ 1
28 - 097 28 - 097 28 - 097
[ 1 42 - 00 [ ] 43 - 00 [ 1 44 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 388 (nB) [1 ] 447 (nB) 1 1 728(rB)
<0.001 1 0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
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