24(2012) )
] ]
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
0.004 <0.003 <0.003 4 0.003 <0.003 <0.003 4
0.6 0.3 0.5 12 0.7 0.3 0.5 12
1,1,1
t (MTBE)
(
(
( )
6 0 2 4 110 1 41 4
1,1
) 28.6 9.2 181 12 29.8 6.8 165 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012) )
] ]
28 - 001 28 - 001 28 - 001
[ ] 05 - 00 [ ] 06 - 01 [ ] 06 - 02
[ ] [ ] [ ]
[ 1 [ 1 [
1 1 7572(nd) [ (n8) [1 (8)
0.0003 <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 0.004 <0.003 <0.003 4
0.7 0.6 0.6 12 0.6 05 0.6 12 0.6 0.3 0.5 12
1,1,1
t (MTBE)
(
(
( )
1 0 0 4 6 0 2 4
1,1
) 29.4 7.3 175 12 28.3 85 18.0 12 28.6 9.2 181 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012) )
] ]
28 - 001 28 - 001 28 - 001
[ ] 07 - 01 [ 1 07 - 02 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
1 (n8) [ (n8) [1 1 43067(nd)
<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 0.004 <0.003 0.003 4 0.004 <0.003 0.003 4
0.6 0.4 0.5 12 0.7 04 0.5 12 0.6 0.2 0.5 12
1,1,1
t (MTBE)
(
(
( )
30 0 9 4 0 0 0 4 2 0 1 4
1,1
) 278 9.2 179 12 26.6 6.4 157 12 258 7.3 158 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012)

28 - 002 28 - 003 28 - 003
[ ] 01 - 00 [ ] 01 - 01 [ ] 01 - 02
[ 1 [ 1 [ 1
[ [ [
[1 ] 19:395(nd) [1 1 9597(nd) [1 1 13171(n®)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 28 <0.0015 <0.0015 <0.0015 28
<00002 | <00002 |  <0.0002 4 <00002 | <0.0002 |  <0.0002 28 <00002 <00002 <0.0002 28
0,001 <0001 <0001 4 <0001 <0001 <0001 28 <0001 <0001 <0001 28
<0005 <0005 <0005 4 <0.005 <0005 <0005 28 <0.005 <0005 <0.005 28
1,2 <00004 | <00004 | <0.0004 4 <00004  <0.0004 | <0.0004 84 <00004  <00004  <0.0004 84
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 84 <0.040 <0.040 <0.040 84
Q@ ) <0010 <0010 <0010 4 <0.010 <0.010 <0010 28 <0010 <0010 <0010 28
<0.06 <006 <0.06 4 <006 <006 <0.06 28 <0.06 <0.06 <0.06 28
<0001 <0001 <0001 4 0.002 <0001 <0001 28 0.002 <0001 <0001 28
<0002 <0002 <0002 4 0.007 <0002 0003 28 0.007 <0002 0,003 28
<1.00 <1.00 <1.00 4
09 07 08 2 08 01 05| 217 08 01 05 217
37 21 27 12 220 8.8 140 28 220 8.8 140 28
1,1,1 <0030 <0030 <0030 4 <0030 <0030 <0030 84 <0030 <0030 <0030 84
t (MTBE) <0002 <0002 <0002 4 <0002 <0002 <0002 28 <0002 <0002 <0002 28
( 17 05 11 12 15 0.8 1.0 28 15 0.8 1.0 28
( 1 1 1 12 < < < 28 <1 < < 28
( ) -11 -15 -14 12 -1.6 -2.1 -19 28 -16 -2.1 -19 28
2 0 0 4 112 0 26 28 112 0 26 28
1,1 <00100 | <00100 |  <0.0100 4 <00100 | <00100 |  <0.0100 84 <00100  <00100  <0.0100 84
( ) 295 82 184 24 321 6.3 180 301 321 6.3 18.0 301
) (50mm 0,035 0010 0022 24
(BOD)
(CoD)
(n/nl) 6.0 0.0 <10 12
a5 301 348 2 430 341 382 28 430 341 382 28
(59
269 172 214 12




24(2012) )
[ [ ] [ ]
28 - 004 28 - 004 28 - 004
[ ] 01 - 00 [ ] 01 - 01 [ ] 01 - 02
[ ] [ ] [ ]
[ [ 1 [ 1
[1 1 18,108 (mB) [1 ] 151 (rB) [1 ] 1,514 (B)
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 03 0.2 0.3 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
30 4 17 2
1,1
) 29.0 5.0 17.0 12 270 9.0 180 12 320 9.0 205 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




24(2012)

[ 1 [ [ 1
28 - 004 28 - 004 28 - 004
[ ] 01 - 03 [ ] 01 - 04 [ ] 01 - 05
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 5,459 (1) [1 ] 1,298 () 1 ] 336(n8)
1,2
@ )
0.3 0.2 0.2 12 0.3 0.2 0.3 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 8.0 16.0 12 25.0 7.0 16.0 12 27.0 6.0 16.5 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




24(2012) )
[ [ 1 [ 1
28 - 004 28 - 004 28 - 004
[ ] 01 - 06 [ ] 01 - 07 [ ] 01 - 08
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 749 () [1 ] 3,081 (nB) 1 ] 860 (8)
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 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
4 1
1,1
) 27.0 6.0 16.5 12 26.0 8.0 17.0 12 28.0 6.0 17.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




24(2012) )
1
28 - 005 28 - 005 28 - 005
[ ] 02 - 01 [ ] 04 - 01 [ ] 06 - 01
[ 1 [ 1 [ 1
[ ] [ [
1 ) [1 1 7.846(n8) [1 1 2605(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 <00002 <0.0002 4 <0.0002 <00002 <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 <0001 <0.001 <0.001 4 0.002 <0.001 0.001 4
0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.007 <0.002 0.004 4
07 07 07 12 09 08 08 12 07 04 05 12
26 21 22 4 156 56 10.6 4 48 26 34 4
1,1,1 <0.030 <0.030 <0.030 4 <0030 <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 08 11 4 14 0.7 11 4 21 09 16 4
( 1 1 1 4 1 1 1 4 1 1 1 4
( ) -1.0 -13 -12 4 -16 -18 -17 4 -16 -23 -19 4
1 0 0 4 2 0 1 4 0 0 0 4
1,1 <0.0020 <0.0020 = <0.0020 4 <0.0020 <00020  <0.0020 4 <0.0020 <0.0020  <0.0020 4
() 301 7.7 187 12 243 16.4 188 12 26.1 7.0 16.1 12
) (50mm 0033 0.028 0.030 4 0041 0038 0.039 4 0.060 0.048 0.054 4
(BOD)
21 17 18 4 140 48 92 4 46 23 32 4
(CoD)
(n/ml)
36.7 315 351 4 63.7 51.0 60.0 4 30.1 19.0 254 4
(8S)
254 208 227 4 17.6 11.0 137 4 14.2 11.7 132 4




24(2012) )
[ [ [ 1
28 - 007 28 - 007 28 - 007
[ ] 01 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 3,046 (mB) [1 ] 602 (n8) [1 ] 798(B)
1,2
Q@ )
<0.06 <0.06 <0.06
0.003 0.001 0.002
0.005 0.002 0.003
0.9 <0.1 0.4 0.9 0.2 0.5 16 0.9 0.4 0.6 16
1,1,1
t (MTBE)
(
(
( )
0 0 0
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




24(2012) )
1 1
28 - 008 28 - 008 28 - 008
[ ] 01 - 00 [ ] 03 - 00 [ 1 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 6,768 (8) [1 ] 12,839(mB) [1 1 15300(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
038 05 06 12 0.7 05 06 12 08 05 0.7 12
8.7 5.6 72 12 35 18 2.6 12 7.3 4.3 5.7 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 0.4 0.7 4 14 04 0.9 4 0.9 0.7 0.8 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -13 -20 -16 12 -1.0 -16 -14 12 -11 -20 -17 12
2 0 1 4 42 1 12 4 5 0 2 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 254 94 17.2 12 279 8.1 169 12 27.8 97 179 12
V) (50mm
(BOD)
81 5.2 6.6 12 29 14 22 12 6.7 41 53 12
(cop)
(n/ml)
420 26.0 330 12 46.0 28.0 36.0 12 43.0 250 320 12
(s9)

10



24(2012) )
1 1
28 - 008 28 - 008 28 008
[ ] 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ ] [ ] [
[ 1 [ [ 1
[1 ] 3516 (n8) [1 ] 5,923 (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
07 06 07 12 0.7 05 06 12
220 120 17.0 12 6.7 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
( 0.8 0.5 0.6 4 0.7 <03 0.5 4
( <1 <1 <1 4 <1 <1 <1 4
( ) -16 -20 -18 12 -16 -22 -19 12
27 0 7 4 8 0 3 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 204 15.6 17.8 12 263 9.1 164 12
V) (50mm
(BOD)
200 110 15.0 12 6.3 25 40 12
(cop)
(n/ml)
44.0 34.0 40.0 12 30.0 190 250 12
(s9)

11



24(2012) )
1 1
28 - 008 28 - 008 28 - 008
[ ] 08 - 00 [ ] 09 - 00 [ 1 10 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 9,396 (8) [1 (m8) [1 1 53325(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 0.003 <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
038 05 07 12 08 0.7 08 12 0.7 05 06 12
5.0 19 3.6 12 25 14 19 12 20 10 16 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
( 0.7 0.3 0.5 4 11 07 0.9 4 0.9 <03 0.6 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -13 -22 -18 12 -16 -25 -21 12 -14 -24 -20 12
0 0 0 4 0 0 0 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
) 274 87 16.8 12 285 8.0 16.8 12 28.0 85 172 12
V) (50mm
(BOD)
48 18 34 12 23 14 18 12 19 09 15 12
(cop)
(n/ml)
310 17.0 230 12 230 130 170 12 240 130 170 12
(s9)

12



24(2012) )
1 [ 1
28 - 008 28 - 008 28 - 008
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 (m8) [1 ] 960 (mB) [1 1 250 (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 <0.002 <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 04 06 12 09 05 07 12 0.6 05 05 12
23 13 19 12 4.1 19 3.0 12 24 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
( 0.6 <03 0.4 4 13 0.6 0.8 4 10 <03 0.6 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -14 -19 -16 12 -20 -25 -23 12 -15 -21 -19 12
10 2 5 4 0 0 0 4 26 2 9 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 222 110 16.2 12 248 57 150 12 235 51 147 12
V) (50mm
(BOD)
20 12 17 12 40 19 30 12 23 07 13 12
(cop)
(n/ml)
34.0 230 280 12 170 100 150 12 250 17.0 200 12
(s9)

13



24(2012) )
1 [ 1
28 - 008 28 - 008 28 - 008
[ 1 14 - 00 [ ] 15 - 00 [ 1 17 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 334 (nB) [1 ] 352(nB) [1 1 1,026 (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 0.008 <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
0.003 <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 03 04 12 08 05 06 12 0.6 05 06 12
7.1 20 4.3 12 230 33 120 12 7.0 28 4.9 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
( 0.7 <03 0.4 4 15 04 0.9 4 0.8 <03 0.5 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -15 -2.3 -19 12 -11 -17 -14 12 -16 -22 -2.0 12
5 1 3 4 36 13 21 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
) 28.0 7.0 16.9 12 235 112 173 12 249 9.1 16.6 12
V) (50mm
(BOD)
6.6 18 41 12 20.0 27 110 12 65 27 46 12
(cop)
(n/ml)
310 180 240 12 59.0 37.0 480 12 310 180 230 12
(s9)

14



24(2012) )
1
28 008 28 - 008 28 - 008
[ ] 18 - 00 [ ] 20 - 00 [ ] 21 - 00
[ [ 1 [ 1
[ ] [ [
[1 ] (m8) i1 ] 1,683 (n8) 1 ] 1,438 (B)
<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 <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 <0.0004 <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
Q@ ) <0010 <0010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <006 <0.06 <006 4
<0.001 <0001 <0.001 4 <0.001 <0001 <0.001 4
<0.002 <0002 <0.002 4 <0.002 <0002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
06 05 05 12 06 05 05 12
26.0 13.0 210 12 26.0 13.0 210 12
1,1,1 <0.030 <0030 <0.030 4 <0.030 <0030 <0.030 4
t (MTBE) <0002 <0002 <0.002 4 <0.002 <0002 <0.002 4
( <0.3 <0.3 <0.3 4 <0.3 <0.3 <0.3 4
( <1 <1 <1 4 <1 <1 <1 4
( ) -15 -17 -16 12 -15 -17 -16 12
1 0 1 4 1 0 1 4
1,1 <0.0100 <0.0100  <0.0100 4 <0.0100 <0.0100  <0.0100 4
) 235 125 178 12 235 125 178 12
V) (50mm
(BOD)
240 120 190 12 24.0 120 190 12
(coD)
(n/nl)
530 440 480 12 53.0 440 480 12
(59

15



24(2012) )
1
28 - 008 28 - 008 28 - 008
[ 1 23 - 00 [ 1 24 - 00 [ 1 25 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 ] 2,414 (n8) [1 ] 1,008 (n8) [1 1 911 (rrB)
<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
05 04 05 12 0.7 04 05 12 05 02 04 12
41 18 27 12 5.6 20 3.6 12 75 33 54 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
( 0.8 <03 0.3 4 0.7 0.6 0.6 4 10 0.4 0.7 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -1.0 -20 -15 12 -12 -16 -13 12 -15 -19 -18 12
12 1 7 4 6 1 3 4 5 1 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
) 29.1 9.0 17.8 12 244 77 16.1 12 246 7.0 153 12
V) (50mm
(BOD)
35 15 23 12 49 16 31 12 6.9 30 50 12
(cop)
(n/ml)
430 28.0 34.0 12 45.0 35.0 40.0 12 36.0 24.0 300 12
(s9)

16



24(2012) )
1 1
28 - 008 28 - 008 28 - 008
[ 1 26 - 00 [ 1 27 - 00 [ 1 28 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 69 (mB) [1 49 (n8) [1 1 33(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
038 05 06 12 0.7 04 06 12 08 04 06 12
33 0.9 18 12 20 07 11 12 2.6 0.7 15 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 0.6 4 0.8 <03 0.5 4 10 <03 0.4 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -23 -31 =27 12 -10 -19 -13 12 -22 -29 -26 12
6 0 2 4 5 0 2 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
) 210 4.8 120 12 197 4.0 117 12 213 32 118 12
V) (50mm
(BOD)
33 09 18 12 15 <0.5 07 12 25 07 15 12
(cop)
(n/ml)
140 6.1 94 12 44.0 29.0 370 12 150 85 110 12
(s9)

17



24(2012) )
1 1
28 - 008 28 - 008 28 - 008
[ 1 29 - 00 [ ] 30 - 00 [ ] 31 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
K 1 5 (m8) [ 5(m8) [1 1 26 (n#)
<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 0.005 <0.002 0.002 4 0.004 <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 04 05 12 0.7 04 05 12 08 04 06 12
15 0.6 10 12 15 0.6 11 12 13 0.6 10 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 0.6 10 4 11 <03 0.6 4 16 10 13 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -18 -25 -21 12 -16 -25 -20 12 -14 -24 -18 12
3 0 1 4 2 0 1 4 16 0 8 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 209 28 115 12 233 37 129 12 210 4.0 123 12
V) (50mm
(BOD)
14 06 09 12 14 0.6 10 12 12 06 09 12
(cop)
(n/ml)
220 140 180 12 26.0 140 190 12 280 150 210 12
(s9)

18



24(2012) )
1 1
28 - 008 28 - 008 28 - 009
[ 1 32 - 00 [ ] 33 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[ 1 17 (nB) I 20 (B) [ 1 25640(nB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0015 <0.0015 <0.0015 12
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 12
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <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 12
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <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
0.004 <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
0.7 04 05 12 09 0.4 0.6 12 05 0.4 05 12
19 0.7 12 12 21 11 15 12 110 29 5.6 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 12
( 13 0.8 11 4 0.7 0.4 05 4 0.7 <0.1 0.3 12
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 12
( ) -18 -25 -2.1 12 -2.3 -2.9 =27 12 -19 -2.4 -21 12
310 3 130 4 1 0 0 4 <1 <1 <1 12
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0020 <0.0020 <0.0020 12
( ) 20.0 27 11.2 12 216 48 135 12 230 131 178 12
w) (50mm 0.013 0.002 0.009 12
(BOD)
18 0.7 11 12 21 11 15 12
(coD)
/nl)
20.0 13.0 17.0 12 12.0 82 9.7 12 34.0 29.0 320 12
(59

19



24(2012)

1
28 - 009 28 - 009 28 - 010
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 19,747 (n8) [1 1 22,046(n8) [1 1 7130(nB)
<0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12
<0.0002  <00002 <0.0002 12 <00002 | <0.0002  <0.0002 12
<0001 <0.001 <0001 12 0.001 <0.001 <0001 12
0.006 <0.005 <0.005 12 0012 <0.005 <0005 12
1,2 <0.0004  <00004  <0.0004 12 <00004 | <0.0004  <0.0004 12
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
Q@ ) <0010 <0010 <0010 4 <0.010 <0010 <0010 4
<0.06 <006 <0.06 4 <006 <006 <0.06 4 <001 <001 <001
<0001 <0.001 <0001 4 <0.001 <0.001 <0001 4 <0001 <0.001 <0001
<0002 <0.002 <0.002 4 <0.002 <0.002 <0002 4 <0002 <0.002 <0002
05 04 05 12 05 05 05 12 04 02 03
8.1 3.0 51 12 5.6 19 31 12 20 1.0 17
1,1,1 <0030 <0.030 <0030 12 <0.030 <0.030 <0030 12
t (MTBE) <0002 <0.002 <0.002 12 <0.002 <0.002 <0002 12
( 15 04 1.0 12 19 0.6 12 12
( <1 <1 <1 12 <1 <1 < 12
( ) -06 -16 -12 12 -08 -15 -11 12 -16 -19 -17
<1 <1 <1 12 <1 <1 <1 12 2 <1 1
1,1 <0.0020 | <00020  <0.0020 12 <00020 | <0.0020  <0.0020 12
) 270 79 176 12 26.8 104 179 12
w) (50mm 0,063 0022 0041 12 0072 0.035 0057 12
(BOD)
(cop)
/i)
610 450 530 12 530 450 500 12
(59

20



24(2012)

1
28 - 013 28 - 014 28 - 014
[ ] o1 - 01 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ [ ] [
[ 1 61814(n®) I 1 3469(nB) [ 1 629 ()
0.0002 0.0002 0.0002 4 <0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12 <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 4
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 4
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12 0.002 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 12 0.003 <0.002 <0.002 4
0.00 0.00 0.00 2
0.6 0.3 05 57 0.8 0.3 05 160 1.0 05 0.8 53
8.2 6.5 73 4 22 <10 12 12 6.1 35 44 4
1,1,1 <0.030 <0.030 <0.030 12 <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 12 <0.002 <0.002 <0.002 4
( 16 0.8 1.0 51 20 0.9 14 12 13 1.0 12 4
( 0 0 0 12 <1 <1 <1 12 <1 <1 <1 4
( ) -17 -2.3 -2.0 4 -1.1 -2.3 -16 12 -2.2 -2.6 -24 4
0 0 0 12 42 <1 10 12 0 0 0 4
1,1 <0.0020 <0.0020 <0.0020 12 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 4
() 298 8.0 19.0 57
w) (50mm 0.036 0.027 0.031 4
(BOD)
77 6.2 7.0 4
(coD)
/nl)
34.7 19.6 276 53 20.0 17.0 180 4
(59
415 278 348 12

21



24(2012)

[ 1 [ [ 1
28 - 016 28 - 016 28 - 016
[ ] 01 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 6,305 (M) [1 ] 655 (mB) 1 ] 77 (m8)
1,2
@ )
0.7 04 0.6 12 0.7 0.1 0.4 24
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0010 <0.0010 <0.0010 12
) 27.0 9.0 179 24
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

22



24(2012) )
] ]
28 - 018 28 - 018 28 - 018
[ ] 01 - 00 [ ] 04 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 3,446 (mB) [1 ] 189(rB) [1 ] 13,019(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
0.002 <0.001 0.001 2 0.002 <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
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
0.003 <0.001 0.002 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.010 <0.002 0.005 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.5 0.2 0.3 365 04 02 0.3 365 0.5 0.3 04 365
8.0 <2.0 4.0 2 8.0 <20 4.0 2 8.0 <2.0 4.0 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
( 23 0.4 0.9 12 0.6 <0.3 <0.3 12 15 <0.3 0.5 12
( <1 <1 <1 2 <1 <1 <1 2 1 <1 <1 2
( ) -13 -14 -14 2 -13 -13 -13 2 -14 -17 -16 2
5 0 1 12 6 0 1 12 10 0 2 12
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 290 90 181 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

23



24(2012) )
] ] ]
28 - 018 28 - 019 28 019
[ ] 08 - 01 [ ] 01 - 00 [ ] 02 - 01
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 2,755 (1mB) [1 ] 23,016(B) [1 1 12767(mB)
<0.0015 <0.0015 <0.0015 2 <0.0002 1
<0.0002 <0.0002 <0.0002 2 <0.0002 1
0.002 <0.001 0.001 2 <0.001 1
<0.005 1
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 1
<0.040 <0.040 <0.040 2 <0.040 1
2 ) <0.010 <0.010 <0.010 2 <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 <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
0.4 0.2 0.3 365 04 02 0.3 16 04 0.2 0.3 16
6.0 4.0 5.0 2 54.0 1
1,1,1 <0.030 <0.030 <0.030 2 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 1
( 0.7 03 05 12 <0.3 1
( <1 <1 <1 2 <1 1
( ) -13 -14 -14 2 -22 1
32 0 8 12 12 3 8 2 2 1
1,1 <0.0010 <0.0010 <0.0010 2 <0.0020 1
) 27.6 7.7 178 16 272 101 18.8 16
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

24



24(2012) )
] ]
28 019 28 020 28 - 020
[ ] 02 - 02 [ ] 01 - 00 [ ] 02 - 00
[ ] [ [ ]
[ 1 [ 1 [
[1 1 230 (mB) [1 ] 5,000 (mB) [1 ] 8,052 (B)
<0.0002 <0.0002 <0.0002 5
<0.0002 <0.0002 <0.0002 5
<0.001 <0.001 <0.001 5
<0.005 <0.005 <0.005 21
1,2 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4
Q@ ) <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 21
<0.06 <0.06 <0.06 2
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
<0.10 <0.10 <0.10 2
0.4 0.2 0.3 16 0.7 0.5 0.6 26
50.0 1 8.3 81 8.2 4
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
(
(
( ) -2.2 1 -14 -1.6 -15 4
0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4
) 314 5.6 163 16 238 138 176 27
V) (50mm
(BOD)
74 72 7.3 4
(CoD)
(n/nml)
50.0 46.0 48.0 4
(8S)
36.0 280 320 21

25



24(2012)

28 - 020 28 - 020 28 - 020
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [
[1 1 16,224 (B) [1 ] 7,595 (1mB) [1 ] 7,393 (B)
<0.0002 <0.0002 <0.0002 5 <0.0002 <0.0002 <0.0002 5 <0.0002 <0.0002 <0.0002 5
<0.0002 <0.0002 <0.0002 5 <0.0002 <0.0002 <0.0002 5 <0.0002 <0.0002 <0.0002 5
<0.001 <0.001 <0.001 5 <0.001 <0.001 <0.001 5 <0.001 <0.001 <0.001 5
<0.005 <0.005 <0.005 21 <0.005 <0.005 <0.005 21 <0.005 <0.005 <0.005 21
1,2 <0.0004 <0.0004 <0.0004 5 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 5 <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 21 <0.06 <0.06 <0.06 21 <0.06 <0.06 <0.06 21
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
0.003 0.001 0.002 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.007 <0.002 0.004 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 2
<0.10 <0.10 <0.10 2
0.8 0.2 0.6 29 0.7 04 0.6 25 0.9 0.6 0.7 27
9.1 6.6 7.6 4 6.6 51 6.0 4 8.7 83 85 4
1,1,1 <0.030 <0.030 <0.030 5 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 5 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
(
( ) -13 -17 -14 4 -12 -15 -14 4 -14 -1.6 -15 4
1 0 0 4 0 0 0 4 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 5 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 28.2 8.9 188 29 237 133 179 25 252 121 18.2 27
V) (50mm
(BOD)
7.9 57 6.8 4 5.6 44 51 4 74 71 7.2 4
(CoD)
(n/nml)
54.0 38.0 46.0 4 58.0 45.0 52.0 4 61.0 57.0 59.0 4
(8S)
420 17.0 29.0 21 38.0 220 33.0 21 31.0 25.0 28.0 21

26



24(2012)

]
28 - 020 28 020 28 - 021
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ ] [ [ ]
[ [ 1 [
[1 1 16,520 (mB) [1 ] 1,481 (mB) [1 ] 2,567 (mB)
<0.0002 <0.0002 <0.0002 5 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 5 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 5 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 21 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4 <0.040 <0.040 <0.040 4
@ ) <0.010 <0010 <0.010 2
<0.06 <0.06 <0.06 21 <0.06 <0.06 <0.06 4
<0.06 <0.06 <0.06 2
0.002 0.002 0.002 4 0.001 <0.001 <0.001 2
0.006 <0.002 0.004 4 0.004 <0.002 0.002 2
<0.10 <0.10 <0.10 2 <0.01 <0.01 <0.01 2
0.9 0.5 0.7 35 0.6 0.3 0.5 16
37 23 32 4 203 9.2 148 4
1,1,1 <0.030 <0.030 <0.030 4 <0.010 <0.010 <0.010 16
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
(
( ) -13 -2.0 -17 4 -15 -17 -16 4
1 0 0 4 2 <1 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 26.8 7.9 182 35 304 85 194 16
V) (50mm
(BOD)
34 19 29 4 185 84 135 4
(CoD)
(n/nml)
340 270 30.0 4 494 39.0 442 4
(8S)
13.0 7.0 10.0 21

27



24(2012) )
1 1
28 - 021 28 - 021 28 - 021
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 3,604 (nB) [1 ] 67,558(1B) [1 I 4,362 (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
0.003 0.002 0.002 4
0.011 0.005 0.008 4
<0.01 1 <0.01 <0.01 <0.01 4 <0.01 1
0.6 03 05 16 0.7 03 0.4 16 05 03 0.4 16
15.0 8.6 10.9 4 6.8 4.1 58 4 12.2 6.6 838 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 -12 4 -12 -13 -13 4 -11 -13 -1.2 4
<1 <l <1 4 3 <1 <1 4 <1 <l <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
) 26.0 10.8 18.3 16 293 9.1 185 16 30.5 10.9 20.0 16
V) (50mm
(BOD)
119 71 89 4 6.2 38 54 4 9.8 52 7.0 4
(cop)
(n/ml)
90.9 55.2 74.3 4 36.1 29.1 32.8 4 82.7 67.0 75.1 4
(8S)

28



24(2012) )
] ] ]
28 - 021 28 022 28 022
[ ] 07 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ [
[ 1 [ 1 [ ]
[1 1 2,342 (mB) [1 ] 1,074 (B) [1 ] 602 (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 0.3 0.5 16 04 02 0.3 13 0.5 0.2 04 13
48 43 4.6 4 18.0 1 36.0 1
1,1,1 <0.010 <0.010 <0.010 16
t (MTBE) <0.002 <0.002 <0.002 4
(
(
( ) -05 -0.9 -0.7 4 -22 1 -21 1
1 <1 <1 4 3 1 6 1
1,1 <0.0100 <0.0100 <0.0100 4
) 234 15.7 191 16
V) (50mm
(BOD)
3.8 32 34 4
(CoD)
(n/nml)
704 60.7 66.8 4
(8S)

29



24(2012) )
[ 1 [ 1 [ 1
28 - 022 28 - 022 28 - 022
[ 1 03 - 02 [ 1 04 - 00 [ 1 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 7,604 () [1 ] 5,566 (M8) 1 1 2121(nd)
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
04 03 03 13 0.6 03 04 13 0.6 0.2 04 13
52.0 1 6.0 1 5.0 1
1,1,1
t (MTBE)
(
(
( ) -22 1 -11 1 -1.0 1
14 1 14 1 120 1
1,1
)
(W) (50mm )
(BOD)
(cop)
(n/ml)
(SS)
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24(2012) )
[ 1 [ 1 [ 1
28 - 022 28 - 022 28 - 022
[ 1 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 2,028 () [1 ] 1,023 () 1 ] 398(n8)
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 13 05 03 0.4 13 0.3 0.1 03 13
31.0 1 4.0 1 23.0 1
1,1,1
t (MTBE)
(
(
( ) -21 1 -12 1 -18 1
3 1 13 1 9 1
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

31



24(2012) )
[ 1 [ 1 [ 1
28 - 022 28 - 022 28 - 022
[ 1 09 - 00 [ 1 10 - 00 [ 1 11 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 141 (n8) [1 ] 709 (m8) 1 ] 261 (n8)
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 03 04 13 0.4 03 04 13 04 03 0.3 13
12.0 1 12.0 1 11.0 1
1,1,1
t (MTBE)
(
(
( ) -16 1 -15 1 -14 1
5 1 34 1 270 1
1,1
)
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)
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24(2012) )
] ] ]
28 023 28 024 28 024
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ [
[ 1 [ 1 [ ]
[1 1 4,025 (mB) [1 ] 730(B) [1 I 2,287 (B)
<0.0015 1 <0.0020 1
<0.0002 1 <0.0002 1
0.001 1 0.002 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0.010 1 <0.010 1
<0.01 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
0.1 1 0.1 1 0.2 1
14.0 1 9.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( <0.3 1 0.4 1
( <1 1 <1 1
( ) -20 1 -14 1
<59 1 36 1 24 1
1,1 <0.0010 1 <0.0010 1
) 280 70 159 24
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)
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24(2012) )
1 1
28 - 025 28 - 025 28 - 027
[ ] 01 - 00 [ ] 02-o01 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 6,409 (8) [1 (m8) [1 1 507 (rB)
<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
(¢ ) <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 0.01 0.03 2
<0.001 <0.001 <0.001 4 0.002 <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 <0.002 0.001 <0.002 2
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 1
06 03 05 12 0.6 04 05 12 09 04 0.7 13
6.9 54 6.1 4 34 28 31 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
( 10 0.6 0.9 12 15 11 13 12
( <1 <1 <1 4 <1 <1 <1 4
( ) -09 -12 -11 4 -13 -18 -15 4
1 0 0 4 1 0 0 4 9 0 5 2
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12
) 228 116 17.9 12 28,6 73 171 12 29.0 120 196 12
V) (50mm
(BOD)
6.0 45 5.2 4 33 27 29 4
(cop)
(n/ml)
67.8 60.3 63.8 12 344 20.9 27.9 12
(s9)
33.9 26.8 29.1 12 137 9.2 111 12

34



24(2012) )
]
28 - 027 28 - 027 28 - 027
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 864 (nB) [1 ] 6,074 (m8) [1 693 (B)
1,2
@ )
0.06 <0.01 0.03 2 0.06 0.01 0.03 2 <0.06 1
<0.001 <0.001 <0.001 2 0.001 0.001 0.001 2 <0.001 1
<0.002 0.001 <0.002 2 0.004 0.002 0.003 2 <0.001 1
<1.00 1 <1.00 1
0.9 0.4 0.7 13 11 08 10 12 0.7 0.3 0.5 12
1,1,1
t (MTBE)
(
(
( )
9 0 5 2 0 1 0 1
1,1 <0.0100 1 <0.0100 1
) 29.0 120 196 12 28.0 110 20.0 12 270 110 195 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012)

1

536 (r8)

1

727 (nB)

1

] 4,875 (n8)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

Q@

0.06

<0.001

<0.01

<0.001

0.03

<0.001

<0.06

<0.001

<0.004
<0.010
<0.06

0.002

I A

0.002

09

0.001

04

0.001
<1.00
07

LD

07

<0.001

03 05

12

0.005

09 05 0.7
70
<0.030

G

(MTBE)

0

<0.002
13

<1
-16

0

1,1

)
w)

(50mm

(BOD)

29.0

120

196

12

270

<0.0100
110 195

12

<0.0020
28.0 7.0 174

/nl)

(58)

(CoD)

36



24(2012)

]
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
<0.040 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 <0.003 1 <0.001 1
<0.008 1 <0.008 1 0.008 1
0.7 0.3 0.5 12 05 03 0.4 12 0.6 0.3 04 12
79 1 6.1 1 52 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 14 1 11 1
( <1 1 <1 1 <1 1
( ) -15 1 -18 1 -13 1
0 1 1 1 4 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 27.0 7.0 156 12 255 20 155 12 29.0 45 16.9 16
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012)

1 5053 (n®)

1

9,020 (8)

1 2709(n8)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010
<0.06

<0.001

I A

-

0.7

04

05

365

06

03

04

365

<0.002

05
79
<0.030

[N

(MTBE)

<0.002
<0.3
<1
-15
130

1,1

)
w)

(50mm

(BOD)

30.8

8.6

189

30.0

6.0

185

<0.0020
270 108 18.2

i

/nl)

(58)

(CoD)
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24(2012)

]
28 037 28 037 28 037
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 4,447 (n8) [1 ] 151 (rB) [1 ] 2,481 (B)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.001 1 0.002 1
<0.002 1 0.003 1 0.005 1
0.4 1 0.3 1 0.6 1
9.6 1 120 1 140 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 13 1
( <1 1 <1 1 <1 1
( ) -20 1 -18 1 -20 1
78 1 13 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 276 7.7 182 12 29.5 8.9 183 12 28.6 9.8 183 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012)

]
28 037 28 037 28 037
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 2,788 (mB) [1 ] 465 (nB) [1 ] 3,243 (B)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 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 1 0.3 1 0.5 1
838 1 18.0 1 110 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 0.5 1 0.6 1
( <1 1 <1 1 <1 1
( ) -19 1 -20 1 -18 1
1 1 7 1 17 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 238 130 175 12 28.2 9.0 184 12 26.2 109 181 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012) )
] ]
28 - 037 28 037 28 037
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 613 (mB) [1 (mB) [1 ] 1,837 (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 0.002 1 0.002 1
<0.002 <0.002 <0.002 2 0.008 1 0.009 1
0.5 0.4 0.5 2 0.4 1 0.3 1
51.0 1 88 1 52 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 14 1 13 1
( <1 1 <1 1 <1 1
( ) -30 1 -15 1 -14 1
7 6 7 2 4 1 2 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 253 102 176 12 29.9 8.2 185 12 29.3 81 176 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

41



24(2012)

(m8)

1

2,891 (n8)

1

920 ()

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010
<0.06

0.002

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

0.006

0.7
79
<0.030

-

<0.002

08

<0.002

07

<0.002

0.7

12

<0.002

08

<0.002

04

<0.002

0.6

12

(MTBE)

<0.002
13

<1
-15
32

12

1,1

)
w)

(50mm

(BOD)

28.9

<0.0020
51 163

I

/nl)

(58)

(CoD)
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24(2012) )
] ] ]
28 - 038 28 - 038 28 - 039
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 6,526 (1mB) [1 ] 1,258 (mB) [1 ] 4,935 (nB)
1,2
@ )
<0.01 <0.01 <0.01 2 <0.06 <0.06 <0.06 2 <0.06 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
0.8 0.5 0.7 12 0.8 04 0.6 12 0.5 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
2 <1 1 2 7 4 6 2 1 1
1,1
) 28.9 4.0 16.1 12 26.0 8.0 18.0 12
V) (50mm )
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012)

1 4402 (n®)

1

1,185 (n8)

1

1 2046(nB)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010
<0.06
<0.06
<0.001

0.6

03

04

12

05

03

04

12

<0.002

03 02 02
15.0
<0.030

(MTBE)

<0.002
0.6

<1
-2.9

3

1,1

)
w)

(50mm

(BOD)

27.0

8.0

17.0

12

26.0

4.0

15.0

12

<0.0100
28.0 6.2 165

/nl)

(58)

(CoD)
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24(2012) )
] ]
28 045 28 045 28 - 045
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ [ [ ]
[ 1 [ 1 [
1 ] (n8) [ ] (n8) [1 1 2292(n®)
<0.0015 <0.0015 <0.0015 3
<0.0002 <0.0002 <0.0002 3
<0.001 <0.001 <0.001 3
<0.005 <0.005 <0.005 3
1,2 <0.0004 <0.0004 <0.0004 3
<0.040 <0.040 <0.040 3
Q@ ) <0.010 <0010 <0.010 3
<0.06 <0.06 <0.06 3
<0.06 <0.06 <0.06 3
<0.001 <0.001 <0.001 3
<0.002 <0.002 <0.002 3
04 0.2 0.3 60
110 5.0 9.0 3
1,1,1 <0.030 <0.030 <0.030 3
t (MTBE) <0.002 <0.002 <0.002 3
( 0.8 0.7 0.7 3
( <1 <1 <1 3
( ) -12 -19 -15 3
27 0 9 3
1,1 <0.0100 <0.0100 <0.0100 3
) 284 83 17.3 60
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012) )
] ]
28 045 28 045 28 045
[ ] 01 - 04 [ ] 01 - 05 [ ] 02 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 772 (mB) [1 ] 1,148 (mB) [1 ] 4,405 (n8)
<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
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.2 24 03 02 0.2 24 0.5 0.1 0.3 38
81 1 120 1 15.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 0.7 1 0.7 1
( <1 1 <1 1 <1 1
( ) -30 1 -19 1 -10 1
0 1 67 1 1 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.5 8.0 16.8 24 30.0 7.0 176 24 277 7.0 170 37
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012) )
] [ ]
28 045 28 045 28 045
[ ] 03 - 00 [ ] 03 - 01 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 1,344 (mB) [1 ] 869 (nB) [1 ] 1,715(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
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.1 0.2 12 03 01 0.2 12 0.6 0.3 04 13
72 1 4.7 1 170 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.2 1 0.3 1 <0.3 1
( <1 1 <1 1 <1 1
( ) -24 1 <21 1 -18 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 276 7.0 16.7 12 270 6.6 16.2 12 284 838 185 13
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

47



24(2012) )
] ]
28 045 28 045 28 045
[ ] 04 - 01 [ ] 04 - 02 [ ] 04 - 03
[ ] [ ] [
[ 1 [ [ ]
[1 1 68 (mB) [1 22 (nB) [1 ] 68 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.10 1
0.5 0.1 0.3 12 03 01 0.2 12 0.5 0.2 0.3 12
22 1 27 1 0.6 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.8 1 <0.3 1 0.3 1
( <1 1 <1 1 <1 1
( ) -32 1 -19 1 -4.0 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 28.0 7.0 171 12 220 9.6 15.0 12 26.0 5.0 148 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

48



24(2012)

]
28 045 28 045 28 045
[ ] 04 - 04 [ ] 04 - 05 [ ] 04 - 06
[ ] [ ] [ ]
[ [ [ ]
[1 1 56 (m8) [1 ] 245(n8) [1 ] 351(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
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.5 0.2 0.2 12 05 02 0.4 12 0.6 0.1 0.3 12
37 1 24 1 4.2 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
( ) -33 1 -16 1 -18 1
<0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 29.8 7.3 176 12 217 5.8 164 12 26.8 6.0 16.0 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

49



24(2012) )
] ]
28 045 28 045 28 045
[ ] 04 - 07 [ ] 04 - 08 [ ] 04 - 09
[ ] [ ] [
[ 1 [ [ ]
[1 1 72 (m8) [1 ] 169 (mB) [1 ] 455 (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
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 0.002 1
<0.002 1 <0.002 1 0.007 1
0.4 0.1 0.3 12 04 02 0.3 12 0.8 0.1 04 12
37 1 17.0 1 16 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.4 1 <0.3 1 0.6 1
( <1 1 <1 1 <1 1
( ) -21 1 -22 1 -22 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 272 5.0 16.0 12 25.6 108 173 12 234 8.7 158 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

50



24(2012) )
] ]
28 045 28 045 28 056
[ ] 04 - 10 [ ] 04 -11 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 195 (1mB) [1 55 (mB) [1 ] 4,126 ()
<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 <0.010 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 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 0.001 1
0.5 0.1 0.3 12 05 02 0.4 13 0.3 <02 <0.3 12
0.6 1 8.1 1 51 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 10 1 <0.3 1 13 1
( <1 1 <1 1 <1 1
( ) -29 1 -17 1 -10 1
0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 28.8 8.0 16.7 12 278 8.0 155 13 285 6.8 <17.3 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

51



24(2012) )
1 1
28 - 056 28 - 056 28 - 057
[ ] 02 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 375 (mB) [1 ] 2,792 (nB) [1 ] 5573(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 0.002 1
<03 <02 <03 12 03 02 <03 12 03 0.2 03 12
108 1 7.1 1
1,1,1
t (MTBE) <0.002 1 <0.002 1
( 14 1 14 1
( <1 1 <1 1
( ) -11 1 -11 1
1,1 <0.0100 1 <0.0100 1
) 295 93 <184 12 295 7.0 <177 12 277 8.2 176 12
V) (50mm
(BOD)
(cop)
(n/ml)
(59

52



24(2012)

[ 1 [ [ 1
28 - 057 28 - 060 28 - 060
[ 1 02 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,301 () [1 ] 1,606 (m8) 1 ] 2,138(mB)
1,2
@ )
0.3 0.1 0.2 12 0.6 03 0.4 12 0.7 0.4 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.6 75 16.8 12 27.0 7.8 17.1 12 25.0 9.0 16.4 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

53



24(2012)

[ 1 [ [ 1
28 - 060 28 - 060 28 - 065
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 974 (n8) 1 1 1,116 (n8) 1 ] 1,122 (n8)
1,2
@ )
0.6 0.1 0.3 12 0.6 0.2 05 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 7.2 16.4 12 30.0 6.0 16.7 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

54



24(2012)

[ [ 1 [ 1
28 - 065 28 - 065 28 - 065
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 434 () 1 1 26 () 1 ] 2,721 ()
1,2
@ )
0.3 0.1 0.2 12 04 0.2 0.3 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

55



24(2012) )
[ 1 [ 1 [ 1
28 - 065 28 - 065 28 - 065
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 2,375 (mB) [1 ] 436(n8) [1 ] 1,178 (B)
1,2
Q@ )
<0.01 1
<0.001 1
<0.002 1
0.3 0.2 0.2 12 05 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
<1 1
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

56



24(2012)

[ [ 1 [ 1
28 - 065 28 - 065 28 - 065
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 325 (nB) [1 ] 1,727 (mB) [1 ] 763 (B)
1,2
Q@ )
0.3 0.1 0.2 12 03 0.1 0.2 12 0.5 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

57



24(2012)

[ [ 1 [ 1
28 - 065 28 - 065 28 - 065
[ ] 11 - 00 [ ] 12 - 00 [ ] 13 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 201 (mB) [1 ] 297 (n8) [1 ] 1,500 (1mB)
1,2
Q@ )
0.3 0.1 0.2 12 04 0.1 0.3 12 04 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

58



24(2012) )
] ]
28 - 068 28 - 068 28 - 068
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 911 (mB) [1 ] 825(n8) [1 431(nmB)
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 0.002 1 <0.001 1
0.6 0.4 0.5 12 05 04 0.5 12 0.5 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.0 110 193 12 26.0 110 194 12 270 110 194 12
V) (50mm )
(BOD)
(CoD)
(n/nml)
(8S)

59



24(2012)

[ [ [ 1
28 - 071 28 - 071 28 - 071
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 7,283 () [1 ] 1,095 (m8) 1 ] 1,031 (m8)
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
) 255 18 18.1 12 293 99 186 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

60



24(2012) )
[ 1 [ [ 1
28 - 075 28 - 078 28 - 078
[ ] 01 - 00 [ ] o1-o01 [ ] 02 - 01
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 773 () [1 ] 535(mB) 1 ] 314(mB)
<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 05 0.6 12 09 0.7 0.8 12 1.0 0.8 09 12
1,1,1
t (MTBE)
(
(
( )
2 0 1 4
1,1
) 19.0 6.6 128 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

61



24(2012)

[ 1 [ [ 1
28 - 080 28 - 080 28 - 085
[ ] 01 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,863 () [1 ] 911 (mB) 1 ] 2,803 (mB)
1,2
@ )
0.3 0.2 0.3 12 0.3 0.2 0.2 12 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 230 5.0 131 12 26.0 5.0 146 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

62



24(2012) )
1 1
28 086 28 - 086 28 - 088
[ ] 05 - 00 [ ] 06 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 88 (M) [1 ] 9,055 (mB) [1 ] 710(nB)
<0.0002 1 <0.0002 <0.0002 <0.0002 4
<0.0002 1 <0.0002 <0.0002 <0.0002 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.030 1 <0.030 <0.030 <0.030 4
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 4
<0.040 1 <0.040 <0.040 <0.040 4
Q@ ) <0.010 1 <0010 <0010 <0.010 4
<0.01 1
<0.001 1 <0.001 <0.001 <0.001 4
<0.002 1 <0.002 <0.002 <0.002 4
03 1 04 03 03 4 04 02 03 16
17.0 1 170 140 15.0 4
1,1,1 <0.030 1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 4
( <1.0 1 <1.0 <1.0 <1.0 4
( <1 1 <1 <1 <1 4
( ) -17 1 -12 -17 -16 4 -21 1
3 1 3 0 1 4 3 1
1,1 <0.0020 1 <0.0020 <0.0020 <0.0020 4
) 29.9 116 197 12 30.2 104 19.1 48 26.0 5.9 155 16
V) (50mm
(BOD)
(Cob)
(n/ml)
(58)

63



24(2012) )
] ]
28 088 28 - 090 28 090
[ ] 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [
[ 1 [ [ ]
1 ] 597 () [ 1 1558(nd) [1 ] (8)
<0.0002 1 <0.0015 <0.0015 <0.0015 2
<0.0002 1 <0.0002 <0.0002 <0.0002 2
<0.001 1 <0.001 <0.001 <0.001 2
<0.005 1 <0.005 <0.005 <0.005 2
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 2
<0.040 1 <0.040 <0.040 <0.040 2
(¢ ) <0.010 1 <0.010 <0.010 <0.010 2
<0.06 1 <0.06 <0.06 <0.06 2
<0.06 1 <0.06 <0.06 <0.06 2
<0.001 1 <0.001 <0.001 <0.001 2
<0.002 1 <0.002 <0.002 <0.002 2
04 02 03 16 04 0.1 02 36
83.0 1 8.0 53 6.6 2
1,1,1 <0.030 1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 2
( <0.3 1 <0.3 <0.3 <0.3 2
( <1 1 <1 <1 <1 2
( ) -19 1 -11 -12 -11 2
23 1 96 10 53 2
1,1 <0.0020 1 <0.0100 <0.0100 <0.0100 2
) 28.7 114 191 16 28.2 53 16.8 36
V) (50mm
(BOD)
(Cob)
(n/ml)
(58)

64



24(2012) )
1
28 - 090 28 - 090 28 - 091
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 ] 935 () [1 ] 1,291 (n8) [1 ] 1,062 (mB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.4 0.2 0.2 24 04 0.1 0.2 24
150 1 9.9 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 05 1 0.4 1
( <1 1 <1 1
( ) -15 1 -30 1
15 1 56 1
1,1 <0.0100 1 <0.0100 1
) 272 75 175 24 277 6.8 167 24 270 40 169 72
V) (50mm
(BOD)
(cop)
(n/ml)
(59

65



24(2012)

[ 1 [ 1 [ 1
28 - 091 28 - 094 28 - 094
[ ] 02 - 00 [ ] 01 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 636 (1mB) [1 ] (mB) [1 ] 2,155 (B)
1,2
Q@ )
0.3 0.1 0.3 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 275 7.0 17.8 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

66



24(2012) )
1 1
28 - 095 28 - 095 28 - 097
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 1525(®) [1 1 442(nB) [1 1 2480(nB)
<0.001 <0.001 <0.001 2
1,2
@ )
<0.06 <0.06 <0.06 2
0.004 0.002 0.003 2
0.008 0.003 0.006 2
05 0.1 04 12 0.5 0.1 0.3 12 0.9 05 0.7 12
8.8 1 6.1 1
1,1,1
t (VTBE)
(
( <1 <1 <1 2
( ) -10 1 -1.0 1
0 0 0 2
1,1
) 28.0 7.0 20.0 12 240 7.0 17.0 12 275 79 16.6 12
) (50mm )
(BOD)
(CoD)
(/nl)
(89)

67



24(2012) )
[ ] [ [ ]
28 - 097 28 - 097 28 - 097
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
1 1 1083(nd) [ 1 1,103 (n8) [1 ] (8)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.004 1 <0.001 1 <0.001 1
0.009 1 0.003 1 0.006 1
10 0.7 0.9 12 0.8 0.4 0.8 12 0.6 0.2 04 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1 3 1 <5 1
1,1
() 303 71 178 12 27.0 9.0 184 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

68



24(2012) )
[ 1 [ 1 [
28 - 097 28 - 097 28 - 097
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 551 (nB) [1 ] 236 (1rB) [1 I 207 (B)
<0001 1 <0.001 1 <0.001 1
1,2
@ ) <0.060 1
<0.06 1 <0.06 1
<0.002 1 <0.001 1 <0.001 1
<0.005 1 <0.002 1 0.004 1
06 0.1 03 12 08 03 05 12 06 0.1 03 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1 0 1 2 1
1,1
)
uv) (50mm )
(BOD)
(coD)
(n/ml)
(8%)

69



24(2012) )
] ] ]
28 - 097 28 - 097 28 - 097
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 196 (mB) [1 ] 497 (n8) [1 ] 1,705 (mB)
<0.001 1 <0.001 <0.001 <0.001 2 0.001 1
1,2
@ )
<0.06 1 <0.06 <0.06 <0.06 2 <0.06 1
<0.001 1 <0.001 <0.001 <0.001 2 <0.001 1
0.003 1 <0.002 <0.002 <0.002 2 <0.002 1
0.7 0.5 0.6 12 0.8 02 0.4 12 0.5 0.3 04 12
1,1,1
t (MTBE)
(
( <1 1 <1 <1 <1 2 <1 1
( )
0 1 6 2 4 2 22 1
1,1
) 26.0 7.0 163 12 29.0 85 193 12 28.0 7.0 183 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

70



24(2012) )
[ ] [ [ ]
28 - 097 28 - 097 28 - 097
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 685 (1mB) [1 ] 692 (n8) [1 ] 381(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 0.2 0.3 12 0.6 0.5 0.5 12 0.8 0.5 0.5 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1 2 1 66 1
1,1
) 280 9.0 18.6 12 28.0 11.0 194 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

71



24(2012) )
[ [ [ 1
28 - 097 28 - 097 28 - 097
[ 1 14 - 00 [ 1 15 - 00 [ 1 17 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 140 (8) [1 ] 204 () 1 ] 240 (n8)
<0.0015 1
<0.0002 1
<0.001 1
1,2 <0.0004 1
<0.040 1
Q@ ) <0.010 1
<0.06 1
<0.001 1
<0.002 1
0.8 05 0.7 0.8 04 0.6 12 0.6 03 04 12
1,1,1 <0.030 1
t (MTBE) <0.002 1
(
( <1 1
( )
3 1
1,1 <0.0010 1
) 16.0 12.0 15.0 21.0 10.0 16.7 11 220 9.0 17.0 12
) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

72



24(2012) )
[ ] [ [ ]
28 - 097 28 - 097 28 - 097
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 41 () [1 ] 607 (n8) [1 ] 673(mB)
<0.001 1 <0.001 1 <0.001 1
1,2
Q@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 0.003 1 0.003 1
0.5 0.4 0.5 12 05 0.4 0.5 12 04 0.2 04 12
1,1,1
t (MTBE)
(
( <1 1 <1 1
( )
2 1 6 1 <1 1
1,1
) 29.0 10.0 19.0 12 29.0 10.0 19.0 12
(W) (50mm )
(BOD)
(Cob)
(n/ml)
(89)

73



24(2012) )
[ ] [ [ ]
28 - 097 28 - 097 28 - 097
[ ] 21 - 00 [ 1 22 - 00 [ 1 23 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 274 (mB) [1 ] 4,592 (n8) [1 1 1,505 (1mB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.004 1 <0.001 1
0.002 1 0.011 1 0.018 1
0.6 0.3 0.4 12 0.8 0.5 0.6 12 0.9 0.7 0.7 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1 2 1 0 1
1,1
) 280 5.0 18.0 12 272 6.9 17.0 12 26.4 5.6 15.0 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

74



24(2012) )
[ [ [ ]
28 - 097 28 - 097 28 - 097
[ 1 24 - 00 [ 1 25 - 00 [ 1 26 - 00
[ ] [ ] [ ]
[ [ [ 1
[1 1 2,351 (mB) [1 ] 10,171(nB) [1 ] 17,674(nB)
<0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1
0.008 1 0.008 1
0.019 1 0.019 1
<0.10 1
0.9 0.6 0.7 12 0.8 0.4 0.7 12 0.8 0.4 0.7 11
1,1,1
t (MTBE)
(
( <1 1
( )
5 1
1,1
) 264 5.7 15.0 12 28.0 6.5 17.0 12 28.0 6.5 170 11
(W) (50mm )
(BOD)
(Cob)
(n/ml)
(89)

75



24(2012) )
[ ] [ [ ]
28 - 097 28 - 097 28 - 097
[ 1 27 - 00 [ 1 28 - 00 [ 1 29 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 8 () [1 ] 783(nB) [1 1 1,358 (1mB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.005 1 <0.001 1 <0.001 1
0.012 1 <0.002 1 <0.002 1
0.5 0.2 0.3 12 0.6 0.4 0.5 12 0.5 0.3 04 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 1 1
( )
0 1 2 1 0 1
1,1
) 281 3.0 17.0 12 325 6.5 17.0 12 31.0 75 19.0 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

76



24(2012) )
[ 1 [ [ 1
28 - 097 28 - 097 28 - 097
[ ] 30 - 00 [ ] 31 - 00 [ ] 32 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
1 1 25 () 1 1 15 () [1 1 12 (nB)
<0.001 1 <0.001 1 <0.001 1
1,2
Q@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.002 1 0.004 1
<0.002 1 0.012 1 0.020 1
0.7 0.6 0.6 12 0.7 0.5 0.7 12 0.7 0.4 0.6 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
1 1 0 1 11 1
1,1
) 210 135 17.0 11 240 8.0 16.0 12 26.0 9.0 170 12
) (50mm )
(BOD)
(CoD)
(n/ml)
(59

7



24(2012) )
] ]
28 - 097 28 - 097 28 - 097
[ ] 33 - 00 [ 1 34 - 00 [ ] 35 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 6 (mB) [1 ] 2,188(mB) [1 ] 390(nB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.004 1 <0.001 1
<0.002 1 0.015 1 0.002 1
0.6 0.2 0.4 12 04 01 0.2 12 04 0.3 0.3 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
17 1 2 1 3 1
1,1
) 33.0 10.0 21.0 12 275 8.1 17.0 12 256 6.9 170 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

78



24(2012) )
] ]
28 - 097 28 - 097 28 - 097
[ ] 36 - 00 [ 1 37 - 00 [ ] 38 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 1,275 (mB) [1 ] 662 (n8) [1 ] 255(B)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.003 1 <0.001 1 <0.001 1
0.007 1 <0.002 1 0.005 1
0.3 0.1 0.2 12 03 01 0.1 12 0.3 0.1 0.1 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
96 1 260 1 33 1
1,1
) 313 8.2 19.0 12 21.6 7.7 15.0 12 30.0 7.0 18.0 12
V) (50mm )
(BOD)
(CoD)
(n/nml)
(8S)

79



24(2012) )
[ ] [ ] [ ]
28 - 097 28 - 097 28 - 097
[ ] 39 - 00 [ 1 40 - 00 [ 1 41 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 651 (mB) [1 ] 1,074 (B) [1 ] 2,265 (mB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.002 1 <0.001 1
<0.002 1 <0.002 1 <0.009 1
0.4 0.3 0.3 12 04 0.3 0.3 12 0.7 0.3 0.5 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
26 1 5 1 0 1
1,1
() 301 6.3 120 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

80



24(2012) )
[ ] [ [ ]
28 - 097 28 - 097 28 - 097
[ 1 42 - 00 [ 1 43 - 00 [ 1 44 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 635 (1mB) [1 ] 326(n8) [1 ] 649 (nB)
<0.001 1 0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.003 1 0.003 1 <0.001 1
0.008 1 0.006 1 0.002 1
0.4 0.2 0.3 12 05 0.2 0.4 12 04 0.3 04 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
4 1 0 1 4 1
1,1
) 293 6.3 18.0 12 303 89 180 12 303 9.9 180 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

81



24(2012) )
[ ] [ [ ]
28 - 097 28 - 097 28 - 097
[ 1 46 - 00 [ 1 47 - 00 [ ] 48 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 212 (mB) [1 ] 241 (n8) [1 ] 2,392 (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 0.009 1 <0.002 1
0.3 0.2 0.3 12 0.7 0.3 0.5 12 0.3 0.3 0.3 12
1,1,1
t (MTBE)
(
( <1 1 1 1
( )
190 1 2 1
1,1
) 240 10.0 17.0 12 295 10.0 19.0 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

82



24(2012)

]
28 098 28 098 28 098
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 338 (nd) [1 ] 1,150 (mB) [1 ] 144 (rB)
<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
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.4 0.2 0.3 12 04 02 0.3 12 0.5 0.1 0.3 12
12 1 120 1 <0.5 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.2 1 0.4 1 13 1
( <1 1 <1 1 <1 1
( ) -13 1 -16 1 -26 1
0 1 1 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 273 8.8 17.0 12 244 8.2 16.0 12 28.2 7.3 16.2 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

83



24(2012) )
] ]
28 098 28 098 28 098
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 1,342 (mB) [1 ] 260 (n8) [1 ] 16 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 0.001 1
<0.002 1 <0.002 1 0.006 1
0.4 0.2 0.3 24 05 01 0.3 24 0.5 0.1 0.3 12
120 1 4.0 1 0.7 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 0.8 1 27 1
( <1 1 <1 1 <1 1
( ) -12 1 -23 1 -21 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 21.7 438 16.1 24 28.0 5.0 159 24 273 6.2 158 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

84



24(2012)

1 37 (m8)

(m8)

[1 1 (m8)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

@

<0.040
<0.010
<0.06
<0.06
<0.001

05

<0.002

02 03
29
<0.030

I I

-
N

(MTBE)

<0.002
12

<1
-24

0

1,1

)
w)y

(50mm

(BOD)

29.8

<0.0100
6.8 16.3

R T P

i

(n/ml)

(89)

(CoD)
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