26(2014) )
1 1 [
28 - 001 28 - 001 28 - 001
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 1 9955(m) [1 1 (m8) 1 1 1,087(n8)
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
1,2
@ )
<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
0.8 05 0.6 12 0.6 03 0.5 12
1,1,1
t (MTBE)
(
(
( )
0 0 0 4 4 0 2 4
1,1
) 26.0 9.3 175 12 26.7 7.0 16.2 12
(BOD)
(CoD)
) (50mm
(8S)

(n/ml)




26(2014) )
1 1
28 - 001 28 - 001 28 - 001
[ ] 05 - 00 [ ] 06 - 01 [ ] 06 - 02
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 1 15401 (m8) [1 () [1 ()
0.0004 <0.0002 0.0003 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
1,2
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.002 <0.002 <0.002 4 0.002 <0.002 <0.002 4 0.002 <0.002 <0.002 4
0.7 06 06 12 0.7 05 06 12 038 05 06 12
1,1,1
t (MTBE)
(
(
( )
2 0 1 4 0 0 0 4 0 0 0 4
1,1
) 24.7 84 174 12 254 8.6 176 12 26.0 9.3 175 12
(BOD)
(CoD)
) (50mm
(8S)

(n/ml)




26(2014) )
1 1
28 - 001 28 - 001 28 - 001
[ ] 07 - 01 [ ] 07 - 02 [ ] 08 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 () [ (m8) 1 1 36834(n8)
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
1,2
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.002 <0.001 0.001 4 0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
0.004 0.002 0.003 4 0.004 0.002 0.003 4 0.002 0.002 0.002 4
0.7 04 05 12 0.7 0.4 06 12 09 05 0.7 12
1,1,1
t (MTBE)
(
(
( )
2 0 1 4 0 0 0 4 0 0 0 4
1,1
) 25.0 10.8 174 12 24.9 75 16.0 12 227 7.0 14.8 12
(BOD)
(CoD)
) (50mm
(8S)

(n/ml)




26(2014)

28 - 002 28 - 003 28 - 003
[ ] 01 - 00 [ ] 01 - 01 [ ] 01 - 02
[ ] [ ] [ ]
[ [ [
1 1 18,900 (1mB) [1 ] 9,177 (n8) [1 1 13,535(1m8)
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 28 <0.0020 <0.0020 <0.0020 28
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 28 <0.0002 <0.0002 <0.0002 28
<0.002 <0.002 <0.002 4 0.002 <0.001 <0.001 28 0.002 <0.001 <0.001 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
(¢ ) <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 0.003 <0.001 <0.001 28 0.003 <0.001 <0.001 28
<0.002 <0.002 <0.002 4 0.010 <0.002 0.004 28 0.010 <0.002 0.004 28
<1.00 <1.00 <1.00 4
0.9 0.7 0.8 24 0.9 01 0.6 217 0.9 0.1 0.6 217
21 18 19 12 19.0 88 130 28 19.0 88 130 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
( 14 1.0 12 12 15 <03 0.8 28 15 <03 0.8 28
( 1 1 1 12 <1 <1 <1 28 <1 <1 <1 28
( ) -12 -16 -13 12 -15 -2.2 -19 28 -15 -2.2 -19 28
4 0 1 4 140 0 16 28 140 0 16 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 7.9 185 24 303 a7 180 301 30.3 a7 180 301
(BOD)
(CoD)
L) (50mm 0.045 0.016 0.026 24
(s9)
(/ml) 20 0.0 <10 12
405 304 358 24 475 322 408 28 475 322 408 28
24.1 171 214 12




26(2014) )
[ [ 1 [ 1
28 - 004 28 - 004 28 - 004
[ ] 01 - 00 [ ] o1 - 01 [ ] 01 - 02
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 17,239(mB) [1 ] 73 (n8) [1 ] 1,314 (mB)
1,2
@ )
<001 <001 <001 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
03 02 03 12 02 0.1 0.2 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
(¢ )
32 4 18 2
1,1
() 27.0 20 143 12 260 70 16.2 12 300 70 185 12
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




26(2014)

[ 1 [ [ 1
28 - 004 28 - 004 28 - 004
[ ] 01 - 03 [ ] 01 - 04 [ ] 01 - 05
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 4,619 (M8) [1 ] 794 (nB) [1 ] 214(m8)
1,2
@ )
03 02 03 12 03 0.2 03 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 24.0 30 16.4 12 230 6.0 17.0 12 28.0 50 180 12
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




26(2014) )
[ [ 1 [ 1
28 - 004 28 - 004 28 - 004
[ ] 01 - 06 [ ] o1 - 07 [ ] 01 - 08
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,062 (m8) [1 ] 3,026 (n8) [1 ] 891 (1mB)
1,2
@ )
<001 1
<0.001 1
<0.002 1
04 0.1 03 12 03 0.2 0.2 12 03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
(¢ )
4 1
1,1
() 290 6.0 16.0 12 260 70 160 12 26.0 50 158 12
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




26(2014) )
]
28 - 005 28 - 005 28 - 005
[ ] 02 - 01 [ ] 04 - 01 [ ] 06 - 01
[ ] [ ] [ ]
[ 1 [ [
[1 1 0 (md) [1 ] 6,029 (mB) [1 ] 1,758 (mB)
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 4 0.0003 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 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
@ )
<0.06 <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 0.003 0.001 0.002 4
0.003 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.010 0.004 0.007 4
0.9 07 08 12 0.8 0.7 07 12 0.6 03 05 12
18 13 14 4 48 22 33 4 31 18 21 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
( 15 0.9 13 4 1.0 09 10 4 2.2 14 20 4
¢ 1 1 1 4 1 1 1 4 1 1 1 4
( ) -10 -15 -12 4 -0.8 -12 -10 4 -12 -1.9 -15 4
14 0 5 4 2 0 1 4 9 0 3 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 289 7.6 18.2 12 209 11.0 176 12 241 7.7 16.6 12
(BOD)
(CoD)
(%) (50mm 0.035 0.030 0.032 4 0.037 0.030 0.034 4 0.075 0.041 0.060 4
(ES))
15 09 11 4 46 17 2.7 4 2.9 14 18 4
(n/ml)
375 305 340 4 625 405 54.5 4 340 225 30.6 4
241 17.3 214 4 243 202 223 4 129 10.4 118 4




26(2014) )
[ [ [ 1
28 - 007 28 - 007 28 - 007
[ ] 01 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,046 (8) [1 ] 602 (1mB) [1 ] 798 ()
1,2
@ )
<0.06 <0.06 <0.06
0.002 0.001 0.001
0.004 0.002 0.003
10 09 09 08 04 05 16 07 04 06 16
1,1,1
t (MTBE)
(
(
(¢ )
0 0 0
1,1
)
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




26(2014) )
] ]
28 - 008 28 - 008 28 - 008
[ ] 01 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 6,931 (mB) [1 ] 12,178(nB) [1 ] 14,987(nB)
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.002 <0.002 <0.002 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
0.7 0.5 0.6 12 0.7 05 0.6 12 0.8 05 0.7 12
110 6.0 82 12 45 20 31 12 6.1 35 44 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
( 1.0 09 1.0 2 12 0.6 09 2 07 07 07 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -14 -19 -16 12 -11 -19 -14 12 -12 -17 -14 12
1 0 1 4 31 0 14 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
) 231 9.7 16.9 12 247 8.6 165 12 246 9.7 175 12
(BoD)
(Cob)
) (50mm
(ED)
10.0 55 75 12 4.0 16 2.7 12 5.6 32 41 12
(n/ml)
420 31.0 36.0 12 40.0 23.0 35.0 12 36.0 23.0 31.0 12

10



26(2014) )
1 1
28 - 008 28 - 008 28 008
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [
[ 1 [ [ 1
1 1 3561(m8) [ 1 5326 () [1 1 ()
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 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
0.7 05 0.6 12 0.7 0.4 0.6 12
21.0 10.0 15.0 12 7.0 28 48 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
( 0.4 <0.3 <0.3 2 07 04 0.6 2
( <1 <1 <1 4 <1 <1 <1 4
( ) -15 -19 -17 12 -18 -2.2 -19 12
3 0 2 4 11 1 7 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 20.2 15.7 179 12 234 89 16.1 12
(BOD)
(CoD)
) (50mm
(ES))
20.0 9.7 14.0 12 6.5 27 45 12
(n/ml)
46.0 37.0 41.0 12 31.0 21.0 26.0 12

11



26(2014)

]
28 - 008 28 - 008 28 - 008
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 10,674 (mB) [1 (mB) [1 ] 51,564(B)
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 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 <100 <1.00 2 <100 <100 <1.00 2 <1.00 <100 <1.00 2
0.8 0.5 0.6 12 0.9 0.7 0.8 12 0.8 04 0.5 12
5.5 19 35 12 2.6 18 2.2 12 2.2 13 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
( 11 0.9 10 2 0.6 05 0.6 2 0.7 0.7 0.7 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -15 -2.1 -18 12 -17 -2.4 -20 12 -16 -2.3 -19 12
2 0 1 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
) 240 8.6 16.4 12 250 84 16.8 12 259 75 171 12
(BOD)
(CoD)
) (50mm
(ES))
5.2 18 33 12 25 17 21 12 21 12 16 12
(n/ml)
30.0 17.0 220 12 240 130 17.0 12 220 130 18.0 12

12



26(2014) )
] [ ]
28 - 008 28 - 008 28 - 008
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 (mB) [1 ] 891 (nB) [1 ] 330(nB)
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 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
0.7 04 05 12 0.9 0.4 0.7 12 0.7 04 0.6 12
37 17 26 12 4.0 16 30 12 26 10 17 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
( 07 <0.3 04 2 15 10 13 2 1.0 06 08 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -13 -18 -15 12 -20 -26 -23 12 -14 -21 -17 12
4 0 2 4 1 0 1 4 18 3 12 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 20.9 112 16.1 12 22.2 6.0 151 12 234 6.1 152 12
(BoD)
(Cob)
) (50mm
(ED)
32 15 24 12 39 15 28 12 24 09 16 12
(n/ml)
37.0 23.0 29.0 12 21.0 120 17.0 12 28.0 16.0 220 12

13



26(2014) )
] [ ]
28 - 008 28 - 008 28 - 008
[ ] 14 - 00 [ 1 15 - 00 [ 1 17 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 134 (mB) [1 ] 292(n8) [1 ] 656 (B)
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 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 0.003 <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
0.7 04 0.5 12 0.7 05 0.6 12 0.7 0.6 0.6 12
63 26 42 12 190 70 120 12 6.2 28 43 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
( 12 07 1.0 2 14 0.9 12 2 11 09 1.0 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -16 -23 -19 12 -12 -18 -14 12 -18 -23 -20 12
42 0 13 4 33 13 26 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
) 24.1 8.9 16.9 12 224 121 170 12 229 89 16.6 12
(BoD)
(Cob)
) (50mm
(ED)
5.9 25 4.0 12 17.0 6.1 110 12 5.8 27 41 12
(n/ml)
31.0 17.0 23.0 12 57.0 43.0 51.0 12 26.0 16.0 220 12

14



26(2014) )
1
28 008 28 - 008 28 - 008
[ ] 18 - 00 [ ] 20 - 00 [ 1 23 - 00
[ [ ] [ ]
[ 1 [ [
1 1 () [ 1 3,024 (nB) [1 1 2533(mB)
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 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
0.7 0.5 0.5 12 0.4 03 0.4 12
26.0 17.0 21.0 12 45 25 35 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
( 0.4 <0.3 <0.3 2 0.6 04 05 2
( <1 <1 <1 4 <1 <1 <1 4
( ) -14 -17 -15 12 -11 -16 -14 12
240 1 70 4 3 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 258 113 18.9 12 26.1 111 19.1 12
(BOD)
(CoD)
) (50mm
(ES))
24.0 15.0 19.0 12 39 22 31 12
(n/ml)
55.0 46.0 51.0 12 40.0 28.0 35.0 12

15



26(2014) )
] ]
28 - 008 28 - 008 28 - 008
[ 1 24 - 00 [ 1 25 - 00 [ 1 26 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 1,040 (mB) [1 ] 784 (n8) [1 ] 65 (mB)
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 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
0.7 04 05 12 1.0 0.3 04 12 0.8 04 0.6 12
6.1 26 39 12 89 49 71 12 34 07 18 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
( 07 07 07 2 09 0.9 09 2 11 09 1.0 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -10 -14 -12 12 -15 -19 -17 12 -24 -41 -28 12
8 4 6 4 9 0 4 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
) 237 .7 153 12 22.8 70 155 12 198 5.1 124 12
(BoD)
(Cob)
) (50mm
(ED)
52 21 33 12 81 45 65 12 33 07 17 12
(n/ml)
48.0 35.0 420 12 40.0 30.0 34.0 12 15.0 71 110 12

16



26(2014) )
] ]
28 - 008 28 - 008 28 - 008
[ 1 27 - 00 [ 1 28 - 00 [ 1 29 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 ] 51 (8) [ 25(nB) [1 ] 4(n8)
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 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 0.003 <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
0.7 0.5 0.6 12 0.7 05 0.6 12 0.8 04 0.6 12
21 06 13 12 33 0.6 18 12 18 07 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
( 07 04 06 2 11 0.8 1.0 2 1.0 09 1.0 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -07 -14 -10 12 -22 -30 -26 12 -16 -22 -19 12
1 1 1 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
) 19.1 42 121 12 212 41 124 12 20.2 34 119 12
(BoD)
(Cob)
) (50mm
(ED)
16 <0.5 08 12 32 0.6 18 12 16 07 11 12
(n/ml)
45.0 30.0 38.0 12 16.0 8.4 120 12 230 15.0 19.0 12

17



26(2014) )
] ]
28 - 008 28 - 008 28 - 008
[ ] 30 - 00 [ ] 31 - 00 [ ] 32 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 ] 4 (m8) [ 21 (nB) [1 ] 15 (n8)
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 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
0.7 0.4 0.5 12 0.6 04 0.6 12 0.7 0.5 0.6 12
27 06 15 12 16 0.6 12 12 24 07 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
( 09 07 08 2 13 12 13 2 1.0 10 1.0 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -15 -24 -19 12 -12 -21 -16 12 -16 -24 -20 12
1 0 0 4 8 1 4 4 56 0 22 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 219 40 132 12 20.5 47 127 12 196 39 119 12
(BoD)
(Cob)
) (50mm
(ED)
26 06 14 12 15 0.6 11 12 22 07 15 12
(n/ml)
25.0 14.0 19.0 12 30.0 16.0 22.0 12 210 14.0 18.0 12

18



26(2014) )
1 1
28 - 008 28 - 009 28 - 009
[ ] 33 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 18 (nB) [1 ] 22,623(B) [1 I 17,979(nB)
<0.0020 <0.0020 <0.0020 4 <0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.002 <0.002 <0.002 4 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.040 <0.040 <0.040 4 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
(@ ) <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
0.7 04 0.6 12 0.7 0.4 0.5 12 0.6 03 0.5 12
33 14 21 12 82 13 36 12 9.9 29 49 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 0.6 05 0.6 2 22 <0.1 11 12 20 04 13 12
( <1 <1 <1 4 <1 <1 <1 12 <1 <1 <1 12
( ) -25 -30 -2.7 12 -14 -24 -2.0 12 -1.2 -22 -17 12
71 0 33 4 <1l <1l <l 12 <1 <1l <1 12
1,1 <0.0100 <0.0100 <0.0100 4 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12
) 204 42 126 12 26.3 83 17.9 12 28.3 84 184 12
(BOD)
(CoD)
) (50mm 0.081 <0.001 0.036 12 0.064 0.027 0.043 12
(ES))
32 14 21 12
(n/ml)
12.0 8.0 10.0 12 54.0 24.0 32.0 12 58.0 37.0 45.0 12

19



26(2014)

] ]
28 - 009 28 - 010 28 010
[ ] 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [
[ [ 1 [ ]
[1 1 25982(md) [1 ] 6,546 (mB) [1 ] 277 (nB)
<0.0015 <0.0015 <0.0015 12 <0.0020 <0.0020 <0.0020 3 <0.0020 1
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 3 <0.0002 1
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 3 <0.001 1
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 3 <0.0004 1
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 3 <0.020 1
(¢ ) <0.010 <0.010 <0.010 4 <0.020 <0.020 <0.020 3 <0.020 1
<0.60 <0.60 <0.60 4 <0.06 <0.06 <0.06 5 <0.06 1
<0.06 <0.06 <0.06 3 <0.06 1
<0.001 <0.001 <0.001 4 0.002 <0.001 0.001 5 <0.001 1
<0.002 <0.002 <0.002 4 0.006 <0.002 0.003 5 <0.002 1
0.8 0.4 0.5 12 03 02 0.3 5 0.3 1
35 17 29 12 3.0 10 2.0 3 3.0 1
1,1,1 <0.030 <0.030 <0.030 12 <0.003 <0.003 <0.003 3 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 3 <0.002 1
( 1.9 11 15 12 17 0.9 13 3 0.3 1
( <1 <1 <1 12 2 1 1 3 1 1
( ) -0.8 -15 -11 12 -17 -1.9 -18 3 -17 1
<1 <1 <1 12 1 0 <1 5 360 1
1,1 <0.0020 <0.0020 <0.0020 12 <0.0010 <0.0010 <0.0010 3 <0.0010 1
() 274 8.0 185 12
(BOD)
(CoD)
v (50mm 0.072 0.035 0.055 12
(ES))
(n/ml)
59.0 50.0 55.0 12

20



26(2014) )
1 1 1
28 010 28 010 28 010
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ [ [
[ 1 [ 1 [ 1
1 1 () [ 1 949 () [1 1 88 ()
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
(@ ) <0.020 1 <0.020 1 <0.020 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
03 1 0.3 1 0.3 1
15.0 1 4.0 1 20.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 06 1 03 1 <03 1
( 1 1 1 1 1 1
( ) -21 1 -21 1 -23 1
14 1 0 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
(BOD)
(CoD)
(W) (50mm
(8S)
(n/ml)

21



26(2014) )
1 1 1
28 010 28 010 28 010
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ [ [
[ 1 [ 1 [ 1
[1 1 414 (mB) [1 ] 460 (1rB) [1 I 645 (B)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
(¢ ) <0.020 1 <0.020 1 <0.020 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
03 1 02 1 03 1
20 1 10 1 20 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <03 1 14 1 14 1
( 1 1 1 1 1 1
( ) -28 1 -18 1 -16 1
0 1 0 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
(@)
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

22



26(2014) )
1 [ 1
28 010 28 010 28 010
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ [ [
[ 1 [ [ 1
1 1 15 () [ 1 41 (n8) [1 1 13(mB)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
(@ ) <0.020 1 <0.020 1 <0.020 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
0.6 1 03 1 04 1
50 1 4.0 1 10 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 03 1 07 1 <03 1
( 1 1 1 1 1 1
( ) -21 1 -25 1 -20 1
0 1 0 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
(BOD)
(CoD)
(W) (50mm
(8S)
(n/ml)

23



26(2014) )
[ 1 [ 1
28 - 010 28 010 28 010
[ ] 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ 1 [ [
[ 1 [ [ 1
[1 1 1,345 (nB) [1 ] 33(md) [1 I 23 ()
<0.0020 <0.0020 <0.0020 3 <0.0020 1 <0.0020 1
<0.0002 <0.0002 <0.0002 3 <0.0002 1 <0.0002 1
<0.001 <0.001 <0.001 3 <0.001 1 <0.001 1
1,2 <0.0004 <0.0004 <0.0004 3 <0.0004 1 <0.0004 1
<0.020 <0.020 <0.020 3 <0.020 1 <0.020 1
(@ ) <0.020 <0.020 <0.020 3 <0.020 1 <0.020 1
<0.06 <0.06 <0.06 3 <0.06 1 <0.06 1
<0.06 <0.06 <0.06 3 <0.06 1 <0.06 1
<0.001 <0.001 <0.001 3 <0.001 1 <0.001 1
0.002 0.002 0.002 3 <0.002 1 0.002 1
02 02 02 3 02 1 02 1
10 1.0 1.0 3 10 1 10 1
1,1,1 <0.030 <0.030 <0.030 3 <0.030 1 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 3 <0.002 1 <0.002 1
( 17 16 17 3 16 1 25 1
( 1 1 1 3 1 1 1 1
( ) -23 -24 -24 3 -21 1 -19 1
0 0 0 3 8 1 1 1
1,1 <0.0010 <0.0010 <0.0010 3 <0.0010 1 <0.0010 1
)
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)

24



26(2014) )
1 [
28 010 28 010 28 - 010
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ [ [ 1
[ 1 [ [
[1 1 21 (nB) [1 ] 19 (n8) [1 I 576 (B)
<0.0020 1 <0.0020 1 <0.0020 <0.0020 <0.0020 2
<0.0002 1 <0.0002 1 <0.0002 <0.0002 <0.0002 2
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
1,2 <0.0004 1 <0.0004 1 <0.0004 <0.0004 <0.0004 2
<0.020 1 <0.020 1 <0.020 <0.020 <0.020 2
(@ ) <0.020 1 <0.020 1 <0.020 <0.020 <0.020 2
<0.06 1 <0.06 1 <0.06 <0.06 <0.06 2
<0.06 1 <0.06 1 <0.06 <0.06 <0.06 2
0.001 1 0.001 1 0.001 <0.001 <0.001 2
0.005 1 0.002 1 0.005 0.002 0.004 2
01 1 0.1 1 04 03 04 2
20 1 20 1 20 1.0 20 2
1,1,1 <0.030 1 <0.030 1 <0.030 <0.030 <0.030 2
t (MTBE) <0.020 1 <0.002 1 <0.002 <0.002 <0.002 2
( 34 1 30 1 10 08 0.9 2
( 1 1 1 1 1 1 1 2
( ) -25 1 -21 1 -2.7 -28 -2.8 2
6 1 12 1 14 2 8 2
1,1 <0.0010 1 <0.0010 1 <0.0010 <0.0010 <0.0010 2
)
(BOD)
(CoD)
(W) (50mm
(8S)
(n/ml)

25



26(2014) )
] ]
28 010 28 - 013 28 - 014
[ ] 18 - 00 [ ] 01 - 01 [ ] 02 - 00
[ [ ] [ ]
[ 1 [ 1 [
[1 1 378 (nB) [1 ] 59,750(1B) [1 ] 3,479 (nB)
<0.0020 1 0.0020 0.0020 0.0020 4 <0.0002 <0.0002 <0.0002 12
<0.0002 1 0.0002 0.0002 0.0002 4 <0.0002 <0.0002 <0.0002 12
0.001 1 0.002 0.002 0.002 4 <0.002 <0.002 <0.002 12
1,2 <0.0004 1 0.0004 0.0004 0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.020 1 0.001 0.001 0.001 12 <0.040 <0.040 <0.040 12
(¢ ) <0.020 1 0.010 0.010 0.010 4 <0.010 <0.010 <0.010 12
<0.06 1 0.06 0.06 0.06 12 <0.06 <0.06 <0.06 12
<0.06 1
<0.001 1 0.001 0.001 0.001 4 <0.001 <0.001 <0.001 12
<0.002 1 0.002 0.002 0.002 4 0.003 <0.002 0.002 12
0.00 0.00 0.00 2
0.4 1 0.7 03 0.5 56 0.8 0.2 0.6 165
20 1 8.8 7.0 7.7 4 130 13 6.6 12
1,1,1 <0.030 1 0.030 0.030 0.030 12 <0.030 <0.003 <0.030 12
t (MTBE) <0.002 1 0.002 0.002 0.002 12 <0.002 <0.002 <0.002 12
( <03 1 18 1.0 14 52 10 <03 0.6 12
( 1 1 0 0 0 12 <1 <1 <1 12
( ) -2.3 1 -15 -18 -17 4 -0.7 -18 -12 12
5 1 0 0 0 12 63 <1 9 12
1,1 <0.0010 1 0.0020 0.0020 0.0020 12 <0.0020 <0.0020 <0.0020 12
) 29.1 87 187 56 28.0 5.0 170 165
(BOD)
(CoD)
v (50mm 0.036 0.032 0.034 4
(ES))
83 6.6 7.2 4
(n/ml)
411 240 314 54 430 29.0 36.3 12
37.0 234 315 12

26



26(2014) )
1 1
28 - 014 28 - 016 28 - 016
[ ] 03 - 00 [ ] 01 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 629 (B) [1 ] 5,894 (nB) [1 I 683 (B)
<0.0002 <0.0002 <0.0002 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12
<0.040 <0.040 <0.040 4 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
(@ ) <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4
0.001 <0.001 0.001 4
0.004 <0.002 0.003 4
0.00 1 <0.10 <0.10 <0.10 2
10 0.7 0.9 55 0.8 0.3 0.7 12 0.9 05 0.8 12
70 40 6.0 4
1,1,1 <0.030 <0.030 <0.030 4 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
t (MTBE) <0.002 <0.002 <0.002 4
( 11 0.4 0.6 4
( <1 <1 <1 4
( ) -16 -19 -17 4
0 0 0 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 12
) 26.0 5.0 16.0 55 26.0 6.0 17.0 12 270 9.0 18.8 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml) 30 10 20 4
24.0 22.0 23.0 4
14.1 7.0 9.2 24 71 5.2 5.8 12

27



26(2014) )
1
28 - 016 28 - 018 28 - 018
[ ] 05 - 00 [ ] 01 - 00 [ 1 04 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 73 (nB) [1 ] 3,276 (1rB) [1 I 337(nB)
<0.0020 <0.0020 <0.0020 2 <0.0020 <0.0020 <0.0020 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
1,2 <0.0010 <0.0010 <0.0010 12 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
0.016 0.002 0.005 12 <0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 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
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.002 0.002 0.002 2 0.001 0.001 0.001 2
<0.10 <0.10 <0.10 2
08 03 05 12 04 03 03 365 04 02 03 365
6.6 52 59 2 12.3 42 83 2
1,1,1 <0.001 <0.001 <0.001 12 <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
( 25 14 19 12 24 11 18 12
( <1 <1 <1 2 <1 <1 <1 2
( ) -17 -17 -17 2 -1.6 -17 -17 2
170 0 19 12 7 0 2 12
1,1 <0.0010 <0.0010 <0.0010 12 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 22.0 5.0 139 12 25.0 8.0 17.6 12 28.0 6.0 18.3 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
7.9 58 6.4 12

28



26(2014)

28 - 018 28 - 018 28 - 019
[ ] 06 - 00 [ ] 08 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 1 12,489 (nB) [1 ] 2,790 () [1 I 21,354(nrB)
<0.0020 <0.0020 <0.0020 2 <0.0020 <0.0020 <0.0020 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
(@ ) <0.010 <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
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.002 <0.001 0.001 2 0.001 <0.001 <0.001 2 0.002 0.001 0.002 2
0.6 0.4 04 365 03 02 03 365 04 02 03 16
41 30 36 2 5.0 48 49 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 25 11 18 12 24 14 19 12
( <1 <1 <1 2 <1 <1 <1 2
( ) -15 -17 -16 2 -14 -17 -1.6 2
59 2 19 12 12 1 5 12 1 0 1 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 24.0 10.0 171 12 25.0 10.0 18.3 12 25.6 101 17.7 16
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

29



26(2014)

1

14,553 (1rB)

02

225(nB)

(m8)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

@

<0.010
<0.06
<0.06
<0.001
<0.002

1,1,1

(MTBE)

03

0.1 0.2
108

<0.030

<0.002

04

0.2

03
123

16

~~

1,1

38

<1

-19

6
<0.0100

)

w)

(BOD)
(CoD)
(50mm

25.8

109 18.1

26.7

73

16.9

16

(ED)

(n/ml)

30



26(2014)

1 1
28 - 020 28 - 020 28 020
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [
[ [ 1 [ 1
[1 1 15,387 (nB) [1 ] 13,561 (nB) [1 I (m8)
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 5
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 5
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 5
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 5
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 5
(¢ ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 6 <0.06 <0.06 <0.06 7
<0.001 <0.001 <0.001 4 0.002 0.001 0.001 4
<0.002 <0.002 <0.002 4 0.006 0.003 0.004 4
<0.10 <0.10 <0.10 2
0.8 05 0.7 26 1.0 0.5 0.8 49
7.6 6.6 7.0 4 85 6.9 7.7 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 5
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 5
(
(
( ) -14 -15 -15 4 -12 -18 -15 4
0 0 0 4 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 5
) 209 14.0 175 26 255 10.1 195 49
(BOD)
(CoD)
) (50mm
(ES))
6.7 5.7 6.1 4 75 6.3 6.8 4
(n/ml)
49.0 48.0 48.0 4 53.0 400 48.0 4
330 29.0 310 12 36.0 17.0 26.0 13
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26(2014) )
1 1 1
28 - 020 28 - 020 28 020
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [
[ 1 [ 1 [ 1
[1 1 6,835 (1B) [1 ] 16,690(nB) [1 I (m8)
<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
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
(¢ ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 6 <0.06 <0.06 <0.06 6
<0.001 <0.001 <0.001 4 0.003 <0.001 0.002 4
<0.002 <0.002 <0.002 4 0.007 0.003 0.004 4
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2
10 0.7 0.9 26 1.0 0.6 0.8 43
100 84 9.0 4 3.6 25 3.0 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
(
(
( ) -13 -16 -15 4 -13 -1.9 -17 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
) 237 12.7 18.6 26 263 82 185 43
(BOD)
(CoD)
) (50mm
(ES))
8.6 72 78 4 34 21 2.8 4
(n/ml)
58.0 53.0 56.0 4 34.0 26.0 29.0 4
320 270 28.0 12 12.0 10.0 110 12

32



26(2014) )
1 1
28 - 021 28 - 021 28 - 021
[ ] 01 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 2,368 (B) [1 ] 3,607 (mB) [1 I 65,784(nB)
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 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
@ )
<0.06 <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 2 0.003 0.002 0.003 2
0.003 0.002 0.003 2 0.009 0.007 0.008 2
<0.01 <0.01 <0.01 2 <0.01 1 <0.01 <0.01 <0.01 2
0.6 03 04 16 0.6 03 05 16 07 03 05 16
121 10.6 112 4 9.9 6.9 84 4 5.9 35 47 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
(
(
( ) -14 -16 -15 4 -1.0 -14 -1.2 4 -11 -13 -1.2 4
1 <1l <l 4 4 <1l 2 4 1 <1l <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
) 28.8 96 193 16 254 9.7 17.9 16 28.0 9.1 184 16
(BOD)
(CoD)
) (50mm
(ES))
10.8 9.2 101 4 74 5.9 6.6 4 52 31 41 4
(n/ml)
585 426 50.8 4 88.8 44.6 735 4 425 313 37.3 4

33



26(2014) )
1 1 1
28 - 021 28 - 021 28 022
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ 1 [ 1 [
[ 1 [ 1 [ 1
[1 1 3,057 (nB) [1 ] 2,074 () [1 I 1,120(n8)
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 1
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 1
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 1
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 0.08 <0.06 <0.06 4 <0.06 1
<0.06 1
<0.001 1
<0.002 1
<0.01 1 <0.01 1
0.6 04 05 16 0.6 0.5 0.5 16 0.5 0.2 0.3 13
9.4 57 7.7 4 7.0 29 5.1 4 110 1
1,1,1 <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
(
(
( ) -10 -13 -12 4 -05 -12 -10 4 -20 1
1 1 1 4 4 <1 2 4 150 1
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 28.1 15 19.1 16 226 15.2 191 16
(BOD)
(CoD)
) (50mm
(ES))
7.0 43 538 4 5.8 17 41 4
(n/ml)
918 705 80.8 4 713 58.1 628 4

34



26(2014) )
1 1 1
28 - 022 28 - 022 28 - 022
[ ] 02 - 00 [ ] 03 - 02 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 553 (nB) [1 ] 7,852 () [1 I 5,001 (B)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<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
0.6 03 04 13 0.5 0.2 04 13 0.5 03 0.4 13
240 1 240 1 9.0 1
1,1,1
t (MTBE)
(
(
( ) -18 1 -19 1 -20 1
12 1 5 1 5 1
1,1
(@)
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
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26(2014) )
1 1 1
28 - 022 28 - 022 28 - 022
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 2,502 (nB) [1 ] 1,989 () [1 I 1,059 (n8)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<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
04 0.2 03 13 0.4 0.3 0.3 13 0.5 03 0.4 13
18.0 1 25.0 1 6.0 1
1,1,1
t (MTBE)
(
(
( ) -21 1 -22 1 -14 1
8 1 21 1 27 1
1,1
(@)
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

36



26(2014) )
1 1 1
28 - 022 28 - 022 28 - 022
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 353 (mB) [1 ] 224(mB) [1 I 845(nB)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<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
04 0.2 03 13 0.5 0.3 04 13 0.5 03 0.4 13
220 1 120 1 7.0 1
1,1,1
t (MTBE)
(
(
( ) -21 1 -18 1 -15 1
6 1 12 1 22 1
1,1
(@)
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

37



26(2014) )
1 1
28 - 022 28 - 023 28 - 024
[ ] 11 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 235 (nB) [1 ] 4,025 (1rB) [1 I 725(nB)
<0.0020 1 0.0021 1
<0.0002 1 <0.0002 1
<0.002 1 0.001 1
1,2 <0.0004 1
<0.040 1
@ ) <0.010 1
<0.06 1 <0.01 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
04 0.2 03 13 0.3 1 0.2 1
13.0 1 16.0 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( 07 1
( <1 1
( ) -16 1 -14 1
4 1 <1 1 32 1
1,1 <0.0020 1
) 24.0 8.0 15.3 24
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

38



26(2014) )
1
28 024 28 - 025 28 - 025
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 01
[ [ 1 [ 1
[ 1 [ [
[1 1 2,284 (nB) [1 1 6,137 (nB) [1 (m8)
<0.0002 1 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12
<0.0002 1 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.001 1 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.040 1 <0.040 <0.040 <0.040 12 <0.040 <0.040 <0.040 12
(@ ) <0.010 1 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 1 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.06 1
<0.001 1 0.003 0.002 0.002 4 0.007 0.003 0.005 4
<0.002 1 <0.002 <0.002 <0.002 4 0.004 <0.002 0.003 4
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2
0.1 1 0.6 0.4 05 12 09 0.3 05 12
14.0 1 5.7 48 50 4 33 18 27 4
1,1,1 <0.030 1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 05 1 1.0 0.5 0.7 12 18 1.0 13 12
( <1 1 <1 <1 <1 4 <1 <1 <1 4
( ) -16 1 -0.9 -13 -11 4 -11 -18 -16 4
120 1 0 0 0 4 1 0 0 4
1,1 <0.0020 1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12
) 22.2 137 179 12 26.0 84 176 12
(BOD)
(CoD)
) (50mm
(8S)
4.7 3.6 40 4 3.0 17 24 4
(n/ml)
65.9 57.0 61.3 12 418 17.1 30.7 12
27.1 21.6 253 12 139 9.5 113 12
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26(2014) )
[ 1 [ [
28 - 027 28 - 027 28 - 027
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ [
1 ] 335 (mB) [1 ] 646 (8) 1 ] 4,997 ()
1,2
@ )
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<1.00 1 <1.00 1
1,1,1
t (MTBE)
(
(
(¢ )
10 1 10 1
1,1 <0.0100 1 <0.0100 1
() 25.0 100 17.3 12 25.0 100 173 12 265 85 17.1 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

40



26(2014) )
[ 1 [ [ 1
28 - 027 28 - 027 28 - 027
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 ] 583 (m8) [1 ] 586 (8) 1 ] 700 (1mB)
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<1.00 1
1,1,1
t (MTBE)
(
(
(¢ )
7 1 10 1 3 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
() 2538 7.0 150 12 25.0 100 173 12 265 55 17.0 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

41



26(2014) )
1 1 1
28 - 032 28 - 032 28 - 032
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 3919(m) [1 1 (m8) 1 1 1,938(n8)
<0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1
<0.002 1 <0.002 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
(@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
0.003 1 0.002 1
0.013 1 0.013 1
07 03 05 12 05 03 04 12
24 1 22 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.020 1
( 47 1 44 1
( 2 1 2 1
( ) -26 1 -23 1
0 1 2 1
1,1 <0.0100 1 <0.0100 1
) 27.0 8.0 175 12 28.0 7.0 16.8 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)

42



26(2014)

1 1514 (n®)

1 4475(n8)

[1

1 8754(nB)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

@

<0.010
<0.06

0.001
0.015

e

e

1,1,1

(MTBE)

0.8

0.4 0.6
16

<0.030

<0.002

0.6

0.4

0.5

365

0.5 0.3 0.4

365

~~

1,1

51

2

-2.1

8
<0.0100

)

w)

(BOD)
(CoD)
(50mm

275

6.5 177

26.0

9.0

18.2

27.0 6.0 16.7

(ED)

(n/ml)

43



26(2014)

1
28 037 28 037 28 037
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 2,396 (nB) [1 ] 4,454 (1rB) [1 I 113(nB)
<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
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 0.004 1
04 1 04 1 02 1
6.0 1 6.0 1 8.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <03 1 03 1 03 1
( <1 1 <1 1 <1 1
( ) -14 1 -19 1 -16 1
110 1 360 1 64 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 252 10.8 18.3 12 26.1 9.8 183 12 28.8 8.6 187 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

44



26(2014)

1
28 037 28 037 28 037
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 2,347 (nB) [1 ] 2,630 (nB) [1 I 426 (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
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
0.007 1 <0.002 1 0.002 1
03 1 04 1 03 1
12.0 1 8.0 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
( 06 1 <03 1 <03 1
( <1 1 <1 1 <1 1
( ) -14 1 -18 1 -18 1
1 1 1 1 11 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 28.0 88 18.1 12 219 125 177 12 26.8 9.8 187 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

45



26(2014)

1 1
28 037 28 - 037 28 037
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 1,956 (nB) [1 1,328(nB) [1 I (m8)
<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
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 <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 0.006 1
04 1 04 04 04 2 0.6 1
10.0 1 7.0 1 4.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 03 1 <03 1 <03 1
( <1 1 <1 1 <1 1
( ) -16 1 -16 1 -14 1
18 1 15 14 15 2 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 26.6 10.5 18.3 12 238 10.9 179 12 28.3 9.1 19.0 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

46



26(2014)

[
28 - 037 28 - 037 28 - 038
[ ] 10 - 00 [ ] 11 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [
1 () [ 1 (m8) [1 1 2699(mB)
<0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
(¢ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
0.001 1 0.001 1
0.007 1 0.004 1
05 1 0.8 1
4.0 1 5.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( <03 1 03 1
( <1 1 <1 1
( ) -14 1 -14 1
2 1 5 1
1,1 <0.0020 1 <0.0020 1
) 279 7.7 17.7 12 26.7 6.3 16.6 12 273 8.2 19.0 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

47



26(2014) )
1 1
28 - 038 28 - 038 28 - 038
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 1,045 (nB) [1 ] 7,120 (nB) [1 I 1,148 (n8)
1,2
@ )
<0.06 <0.06 <0.06 2 <0.01 <0.01 <0.01 <0.06 <0.06 <0.06 2
<0.001 <0.001 <0.001 2 0.005 0.003 0.004 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 0.006 <0.003 <0.005 <0.002 <0.002 <0.002 2
0.6 04 05 12 0.9 0.7 0.8 0.6 04 0.5 12
1,1,1
t (MTBE)
(
(
( )
9 <4 <7 2 <310 <1 <156 9 <4 <7 2
1,1
) 245 122 186 12 27.8 5.0 17.2 25.6 75 19.3 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)

48



26(2014) )
[ 1 [ 1 [ 1
28 - 039 28 - 039 28 - 039
[ ] 01 - 00 [ ] 02 - 01 [ ] 02 - 02
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 ] 5,887 (n8) [1 ] 3,205 () 1 ] 402 (nB)
1,2
@ )
<0.06 1 0.06 1
<0.001 1 0.001 1
<0.002 1 0.002 1
05 03 04 12 06 03 04 12 06 03 04 12
1,1,1
t (MTBE)
(
(
(¢ )
3 1 3 1
1,1
() 210 11.0 17.0 12 24,0 14.0 173 12 240 14.0 173 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

49



26(2014) )
1 1
28 045 28 - 045 28 045
[ ] 01 - 00 [ ] 01 - 03 [ ] 01 - 04
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 1,828 (B) [1 ] 3,062 (1rB) [1 I 842 (nB)
<0.0002 1 <0.0002 <0.0002 <0.0002 2 <0.0002 1
<0.0002 1 <0.0002 <0.0002 <0.0002 2 <0.0002 1
<0.001 1 <0.001 <0.001 <0.001 2 <0.001 1
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 2 <0.0004 1
<0.040 1 <0.040 <0.040 <0.040 2 <0.040 1
(@ ) <0.006 1 <0.001 <0.001 <0.001 2 <0.006 1
<0.06 1 <0.06 <0.06 <0.06 2 <0.06 1
<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
<0.002 1 <0.002 <0.002 <0.002 2 <0.002 1
05 03 03 22 05 02 04 36 0.4 0.2 0.3 24
8.0 1 11.0 84 9.7 2 11.0 1
1,1,1 <0.001 1 <0.001 <0.001 <0.001 2 <0.001 1
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 2 <0.002 1
( 10 1 0.8 04 0.6 2 0.9 1
( <1 1 <1 <1 <1 2 <1 1
( ) -23 1 -11 -12 -1.2 2 -2.9 1
1 1 24 9 17 2 8 1
1,1 <0.0020 1 <0.0020 <0.0020 <0.0020 2 <0.0100 1
) 23.0 10.0 16.8 22 253 93 171 36 234 83 16.2 24
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

50



26(2014) )
1 1 1
28 045 28 - 045 28 045
[ ] 01 - 05 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 1,320 (nB) [1 ] 4,462 (1rB) [1 I 1,285 (n8)
<0.0002 1 0.0002 0.0002 <0.0002 2 <0.0002 1
<0.0002 1 0.0002 0.0002 <0.0002 2 <0.0002 1
<0.001 1 0.001 0.001 <0.001 2 <0.001 1
1,2 <0.0004 1 0.0004 0.0004 <0.0004 2 <0.0004 1
<0.040 1 0.040 0.040 <0.040 2 <0.040 1
(¢ ) <0.006 1 0.006 0.006 <0.006 2 <0.006 1
<0.06 1 0.06 0.06 <0.06 2 <0.06 1
<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
<0.002 1 0.002 0.002 <0.002 2 <0.002 1
04 0.2 03 24 0.6 0.3 04 36 04 03 03 12
14.0 1 13.0 12.0 125 2 6.5 1
1,1,1 <0.001 1 0.001 0.001 <0.001 2 <0.001 1
t (MTBE) <0.002 1 0.020 0.020 <0.020 2 <0.002 1
( 0.9 1 19 13 16 2 13 1
( <1 1 1 1 <1 4 <1 1
( ) -16 1 -0.8 -0.9 -0.9 2 -21 1
93 1 6 0 3 2 1 1
1,1 <0.0020 1 0.0020 0.0020 <0.0020 2 <0.0020 1
) 26.8 6.6 16.9 24 257 54 16.8 36 257 6.0 157 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

51



26(2014) )
1 1
28 045 28 045 28 045
[ ] 03 - 01 [ ] 04 - 00 [ ] 04 - 01
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 941 (nB) [1 ] 1,378(nB) [1 I 26 ()
<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
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
(¢ ) <0.006 1 <0.006 1 <0.006 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
03 0.2 0.2 12 0.6 04 04 13 04 0.1 03 5
7.7 1 100 1 0.5 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 15 1 <10 1 1.6 1
( <1 1 <1 1 <1 1
( ) <18 1 -07 1 -29 1
10 1 15 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 25.0 6.0 15.9 12 295 78 189 13 273 139 216 5
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

52



26(2014) )
1 1 1
28 - 045 28 - 045 28 - 045
[ ] 04 - 02 [ ] 04 - 03 [ 1 04 - 04
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 22 (nB) [1 ] 22 () [1 I 51 (B)
<0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
(@ ) <0.006 1 <0.006 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
04 02 03 12 04 04 04 12
29 1 45 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( <0.1 1 <0.2 1
( <1 1 <1 1
( ) -20 1 -33 1
16 1 <2 1
1,1 <0.0100 1 <0.0020 1
) 21.0 9.7 149 12 224 106 15.8 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)

53



26(2014) )
1 1
28 045 28 045 28 045
[ ] 04 - 05 [ ] 04 - 06 [ 1 04 - 07
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 243 (nB) [1 ] 307 (B) [1 I 70 ()
<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
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
(¢ ) <0.006 1 <0.006 1 <0.006 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
0.6 0.1 04 12 0.6 0.3 04 12 05 03 04 12
34 1 21 1 5.5 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 14 1 09 1 12 1
( <1 1 <1 1 <1 1
( ) -16 1 -17 1 -22 1
2 1 6 1 24 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 257 82 16.9 12 274 8.0 176 12 258 78 16.6 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

54



26(2014) )
1 1
28 045 28 045 28 045
[ ] 04 - 08 [ ] 04 - 09 [ ] 04 - 10
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 169 (B) [1 ] 417 (B) [1 I 227 (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
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
(¢ ) <0.006 1 <0.006 1 <0.006 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.002 1 <0.001 1
<0.002 1 0.010 1 <0.003 1
0.6 0.2 04 12 0.7 0.3 05 12 0.7 0.1 04 12
25.0 1 5.3 1 4.7 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <05 1 13 1 15 1
( <1 1 <1 1 <1 1
( ) -21 1 -19 1 -26 1
68 1 10 1 4 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 247 10.5 174 12 238 88 159 12 26.8 74 16.8 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

55



26(2014) )
1 1
28 045 28 056 28 056
[ ] 04 - 11 [ ] 01 - 00 [ 1 04 - 00
[ 1 [ 1 [
[ 1 [ [ 1
[1 1 27 (nB) [1 ] 4,247 (1rB) [1 I 2,402 (B)
<0.0002 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.002 1 <0.002 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
(@ ) <0.006 1 <0.010 1 <0.010 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
0.6 04 05 12 0.3 0.2 02 12 03 <02 <0.2 12
7.8 1 49 1 7.7 1
1,1,1 <0.001 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <01 1 30 1 38 1
( <1 1 <1 1 <1 1
( ) -18 1 -11 1 -13 1
0 1
1,1 <0.0002 1 <0.0100 1 <0.0100 1
) 234 75 157 12 275 75 175 12 26.0 6.7 <17.2 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)

56



26(2014)

[ 1 [ [ 1
28 - 057 28 - 057 28 - 060
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 5,230 (n8) [1 ] 1,285(n8) 1 ] 1,570(nB)
1,2
@ )
04 02 03 12 06 0.1 02 12 07 02 05 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 255 8.2 17.0 12 25.8 84 165 12 27.0 7.0 168 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

57



26(2014)

[ 1 [ [ 1
28 - 060 28 - 060 28 - 060
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 1,932 (n8) [1 ] 942 () [1 ] 914 ()
1,2
@ )
07 05 06 12 06 0.2 03 12 07 03 06 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 230 9.0 163 12 25.0 7.0 162 12 26.0 6.0 163 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

58



26(2014)

[ 1 [ [ 1
28 - 065 28 - 065 28 - 065
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 839 (n8) [1 1 420(8) [1 1 (mB)
1,2
@ )
0.4 0.1 0.2 12 0.4 0.2 0.2 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 220 50 14.4 12 27.0 8.0 163 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

59



26(2014)

[ 1 [ [ 1
28 - 065 28 - 065 28 - 065
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 2,313 (n8) [1 ] 2,301 (nB) 1 ] 405 (nB)
1,2
@ )
04 0.1 02 12 04 0.2 03 12 05 02 03 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 26.0 8.0 16.1 12 26.0 6.0 16.0 12 250 6.0 1538 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

60



26(2014)

[ 1 [ [ 1
28 - 065 28 - 065 28 - 065
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 209 (m8) [1 ] 409 (B) 1 ] 1,399 (mB)
1,2
@ )
04 02 03 12 04 0.2 03 12 04 0.1 03 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 25.0 6.0 158 12 25.0 6.0 16.8 12 240 6.0 15.1 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

61



26(2014)

[ 1 [ [ 1
28 - 065 28 - 065 28 - 065
[ ] 10 - 00 [ ] 11 - 00 [ ] 12 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 683 (m8) [1 ] 99 (mB) 1 ] 316(mB)
1,2
@ )
03 02 03 12 04 0.2 03 12 03 0.1 02 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 210 50 123 12 22,0 5.0 15.0 12 26.0 50 167 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

62



26(2014) )
[ [ [ 1
28 - 065 28 - 068 28 - 068
[ ] 13 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,326 (8) [1 ] 917 (mB) [1 ] 787 ()
1,2
@ )
0.06 1 <0.06 1
0.001 1 <0.001 1
0.001 1 <0.001 1
04 02 03 12
1,1,1
t (MTBE)
(
(
(¢ )
67 1 67 1
1,1 0.0100 1 <0.0100 1
() 210 8.0 14.7 12 26.1 45 176 12 261 45 176 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

63



26(2014) )
[ 1 [ 1 [ 1
28 - 068 28 - 071 28 - 071
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 ] 455 (B) [1 ] 7,283(n8) 1 ] 1,095 (B)
1,2
@ )
<0.06 1
<0.001 1
<0.001 1
03 0.2 03 365 03 0.2 03 365
1,1,1
t (MTBE)
(
(
(¢ )
33 1
1,1 <0.0100 1
() 27.0 65 17.0 12 220 130 18.0 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

64



26(2014) )
[ 1 [ 1 [ 1
28 - 071 28 - 075 28 - 078
[ ] 03 - 00 [ ] 01 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 1,031 (n8) [1 ] 750 (B) 1 ] 553 (1mB)
<0.002 <0.002 <0.002 4
1,2
@ )
<0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4
0.003 <0.002 0.002 4
03 0.2 03 365 07 04 06 12 09 07 08 12
1,1,1
t (MTBE)
(
(
(¢ )
0 0 0 4
1,1
() 265 93 191 12 203 6.3 131 12
(BOD)
(cop)
L) (50mm )
(ED)
189 1
(n/ml)

65



26(2014)

[ [ [ 1
28 - 078 28 - 080 28 - 080
[ ] 02 - 01 [ ] 01 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 356 (1B) [1 ] 1,959 (n8) 1 ] 874 (1mB)
1,2
@ )
0.9 0.6 08 12 03 0.2 03 12 03 0.1 02 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 190 40 105 12 220 20 118 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

66



26(2014)

28 085 28 086 28 - 086
[ ] 01 - 00 [ ] 05 - 00 [ ] 06 - 00
[ [ ] [ ]
[ [ [
[1 1 2,381 (nB) [1 35 () [1 I 9,079 (B)
<0.0010 1 <0.0010 <0.0010 <0.0010 4
<0.0002 1 <0.0002 <0.0002 <0.0002 4
<0.001 1 <0.001 <0.001 <0.001 4
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 4
<0.040 1 <0.040 <0.040 <0.040 4
(@ ) <0.010 1 <0.010 <0.010 <0.010 4
<0.06 1
<0.001 1 <0.001 <0.001 <0.001 4
<0.002 1 0.003 <0.002 <0.002 4
03 0.1 0.2 365 03 1 04 03 03 4
12.9 1 16.9 9.7 134 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 <10 <1.0 <1.0 4
( <1 1 <1 <1 <1 4
( ) -2.0 1 -2.0 -2.1 -20 4
<1 1 <1 <1 <1 4
1,1 <0.0020 1 <0.0020 <0.0020 <0.0020 4
) 274 114 19.3 12 26.1 111 18.7 48
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

67



26(2014) )
]
28 - 088 28 - 088 28 - 090
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 1 614 (mB) [1 ] 553 (n8) [1 ] 1,517 (mB)
<0.0020 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.002 1 <0.001 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0.010 1 <0.006 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
0.3 0.2 0.3 16 04 02 0.3 16 0.6 0.2 0.4 36
33 1 183 1 45 1
1,1,1 <0.030 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 3.2 1 <11 1
( <1 1 <1 <1 <1 2
( ) -11 1 -15 1 -09 1
17 1 45 1
1,1 <0.0100 1 <0.0020 1
) 239 7.0 154 16 270 87 176 16 25.0 6.0 16.0 36
(BOD)
(Cob)
) (50mm
(ED)
(n/ml)

68



26(2014) )
1 1
28 - 090 28 - 090 28 - 090
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 () [ 1 956 () [1 1 1295(mB)
<0.0015 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.010 1 <0.001 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
(¢ ) <0.010 1 <0.006 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
04 0.2 03 24 04 0.2 03 24
15.0 1 85 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 12 1 11 1
( <1 1 <1 1
( ) -15 1 -28 1
660 1 19 1
1,1 <0.0100 1 <0.0002 1
) 246 7.6 165 24 242 72 16.0 24
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

69



26(2014)

[ 1 [ [ 1
28 - 091 28 - 091 28 - 094
[ 1 01 - 00 [ 1 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 1325(n®) [1 1 441 (nB) [1 1 ()
1,2
@ )
04 0.1 03 72 0.3 02 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 255 3.0 143 72 26.0 6.0 16.4 12
(BOD)
(CoD)
(1) (50mn )
(89)
(n/ml)

70



26(2014) )
[ [ 1 [ 1
28 - 094 28 - 095 28 - 095
[ ] 03 - 00 [ ] o1 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 ] 2,133 (mB) [1 ] 1,525 (m8) [1 ] 442 (n8)
1,2
@ )
03 02 03 12 05 0.1 03 12 05 02 03 12
7.0 1 30 1
1,1,1
t (MTBE)
(
(
(¢ ) -10 1 -10 1
1,1
() 270 85 17.2 12 25.0 920 174 12
(BOD)
(CoD)
L) (50mm )
(ED)
(n/ml)

71



26(2014)

1 1
28 - 097 28 - 097 28 - 097
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 2,740 (nB) [1 ] 993(1rB) [1 I 1,637 (nB)
<0.002 <0.002 <0.002 2 <0.002 1 <0.002 1
1,2
@ )
<0.06 <0.06 <0.06 2 <0.06 1 <0.06 1
0.005 0.005 0.005 2 0.008 1 0.004 1
0.005 0.003 0.004 2 0.009 1 0.004 1
0.9 0.6 0.7 12 11 0.5 0.9 12 0.9 0.7 0.8 12
1,1,1
t (MTBE)
(
( <1 <1 <1 2 <1 1 <1 1
( )
0 0 0 2 0 1 5 1
1,1
) 24.1 73 16.6 12 2712 73 17.7 2 27.0 9.0 19.2 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

72



26(2014) )
[ 1 [ [ 1
28 - 097 28 - 097 28 - 097
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 () [1 1 508 (m8) [1 1 (mB)
<0.002 1
1,2
@ )
<0.06 1
0.004 1
0.003 1
06 0.1 03 12
1,1,1
t (MTBE)
(
( <1 1
(¢ )
3 1
1,1
() 27.0 105 19.1 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

73



26(2014) )
1
28 - 097 28 - 097 28 - 097
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 382 (mB) [1 (B) [1 I 623(rB)
<0.002 1 <0.002 1 <0.002 <0.002 <0.002 2
1,2
@ )
<0.06 1 <0.06 1 <0.06 <0.06 <0.06 2
0.001 1 0.002 1 0.001 <0.001 <0.001 2
0.004 1 0.004 1 <0.002 <0.002 <0.002 2
0.5 0.1 03 12 0.6 0.5 0.5 12 0.5 0.2 0.4 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 <1 <1 2
( )
9 1 3 1 140 1 71 2
1,1
) 26.0 8.0 175 12 285 9.2 184 12 27.0 11.0 185 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

74



26(2014) )
[ 1 [ [ 1
28 - 097 28 - 097 28 - 097
[ ] 10 - 00 [ ] 11 - 00 [ ] 12 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 1,748 (n8) [1 ] 553 (1mB) 1 ] 746 (mB)
<0.002 1 <0.002 1 <0.002 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
06 04 05 12 04 03 03 12 05 03 04 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
(¢ )
30 1 42 1 1 1
1,1
() 280 100 193 12 29.0 120 193 12 290 9.0 186 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

75



26(2014) )
[ 1 [ [ 1
28 - 097 28 - 097 28 - 097
[ ] 13 - 00 [ 1 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 492 (n8) [1 1 () [1 1 293 (8)
<0.002 1 <0.002 1
1,2
@ )
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
07 05 06 12 09 03 06 12
1,1,1
t (MTBE)
(
( <1 1 <1 1
(¢ )
26 1 1 1
1,1
() 19.0 11.0 165 12 220 8.0 157 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

76



26(2014) )
[ 1 [ [ 1
28 - 097 28 - 097 28 - 097
[ ] 17 - 00 [ ] 18 - 00 [ ] 19 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 227 () [1 ] 64 (n8) [1 ] 462 (1B)
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.001 1 0.001 1 0.002 1
<0.002 1 0.003 1 0.002 1
06 05 05 12 05 04 04 12 06 05 05 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
(¢ )
70 1 21 1 57 1
1,1
() 26.0 11.0 185 12 28,0 110 19.1 12 27.0 11.0 185 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

7



26(2014) )
1 [
28 - 097 28 - 097 28 - 097
[ ] 20 - 00 [ ] 21 - 00 [ 1 22 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 798 (B) [1 ] 480 (rB) [1 I 4,975 (m8)
<0.002 1 <0.002 1 <0.002 <0.002 <0.002 2
1,2
@ )
<0.06 1 <0.06 1 <0.06 <0.06 <0.06 2
0.003 1 0.007 1
0.004 1 0.007 1 0.014 0.005 0.010 2
0.5 03 04 12 0.6 03 04 12 0.5 0.2 0.3 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 <1 <1 2
( )
5 1 3 1 0 0 0 2
1,1
) 28.0 11.0 19.0 12 27.0 8.0 171 12 28.3 9.1 19.1 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

78



26(2014) )
[ 1 [ [ 1
28 - 097 28 - 097 28 - 097
[ ] 23 - 00 [ 1 24 - 00 [ ] 25 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 ] 1,503 (n8) [1 ] 2,335(nB) 1 ] (m8)
<0.002 1 <0.002 1
1,2
@ )
<0.06 1 <0.06 1
0.008 1
0.010 1 0.009 1
07 05 06 12 07 04 05 12
1,1,1
t (MTBE)
(
( <1 1 <1 1
(¢ )
0 1 0 1
1,1
() 280 100 17.3 12 28.1 8.0 19.0 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

79



26(2014) )
[ 1 [ [ 1
28 - 097 28 - 097 28 - 097
[ ] 26 - 00 [ 1 27 - 00 [ 1 28 - 00
[ 1 [ 1 [ 1
[ 1 [ [ ]
[1 1 3,888 (1mB) [1 ] 7(nB) [1 ] 850 (mB)
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.008 1 0.003 1 <0.001 1
0.008 1 0.002 1 <0.002 1
0.7 03 0.6 12 0.8 05 0.7 12 0.6 04 0.4 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1 1 1 0 1
1,1
) 26.0 75 17.8 12 263 55 165 12 29.1 7.7 193 12
(BOD)
(CoD)
v (50mm
(ES))
(n/ml)

80



26(2014) )
[ 1 [ [ 1
28 - 097 28 - 097 28 - 097
[ 1 29 - 00 [ 1 30 - 00 [ ] 31 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 1,271 (m8) [1 ] 19 (n8) [1 ] 15 (1mB)
<0.002 1 <0.002 1 <0.002 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
06 03 04 24 10 05 06 12 10 05 06 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
(¢ )
0 1 4 1 4 1
1,1
() 310 71 19.8 12 245 82 162 12 245 8.2 162 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

81



26(2014) )
[ 1 [ [ 1
28 - 097 28 - 097 28 - 097
[ ] 32 - 00 [ ] 33 - 00 [ ] 34 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 10 (m8) [1 1 6(mB) [1 1 2,130(8)
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.005 1 0.001 1 0.007 1
0.008 1 0.005 1 0.010 1
05 03 04 12 03 0.1 02 12 06 0.1 03 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
(¢ )
0 1 64 1 1 1
1,1
() 26.0 9.0 17.0 12 28,0 9.0 197 12 258 78 17.1 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

82



26(2014) )
1 1
28 - 097 28 - 097 28 - 097
[ ] 35 - 00 [ ] 36 - 00 [ ] 37 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 269 (nB) [1 ] 1,103 () [1 I 1,156 (nB)
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.006 1 0.008 1
<0.002 1 0.009 1 0.012 1
0.6 03 04 12 03 0.1 02 12 05 0.2 03 12
1,1,1
t (MTBE)
(
( 1 1 <1 1 <1 1
( )
2 1 3 1 1 1
1,1
) 243 7.7 16.8 12 272 6.1 183 12 29.8 10.5 20.2 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

83



26(2014) )
1 1
28 - 097 28 - 097 28 - 097
[ ] 38 - 00 [ ] 39 - 00 [ 1 40 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 199 (nB) [1 ] 664 (1mB) [1 I 915(nB)
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.001 1 <0.001 1 0.004 1
0.003 1 <0.002 1 <0.002 1
03 0.1 0.2 12 04 02 03 12 04 0.2 03 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1 1 1 0 1
1,1
) 26.0 9.0 16.3 11 258 12.0 1838 12 26.5 8.0 181 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

84



26(2014) )
1 [ 1
28 - 097 28 - 097 28 - 097
[ ] 41 - 00 [ 1 42 - 00 [ 1 43 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 2,073 (B) [1 ] 632(rB) [1 I 400 (m8)
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.006 1 0.006 1 0.005 1
0.008 1 0.008 1 0.006 1
0.6 03 04 12 05 02 03 12 0.6 0.2 04 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1 0 1 0 1
1,1
) 26.0 6.8 17.1 12 270 7.6 178 12 278 8.3 185 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

85



26(2014) )
1 1
28 - 097 28 - 097 28 - 097
[ 1 44 - 00 [ 1 46 - 00 [ 1 47 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 427 (mB) [1 ] 193(nB) [1 I 412 (nB)
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.003 1 <0.001 1 0.006 1
0.004 1 <0.002 1 0.004 1
05 03 04 12 03 03 03 12 03 0.1 02 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
1 1 12 1 1 1
1,1
) 26.8 8.6 18.2 12 218 135 181 12 28.0 95 187 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

86



26(2014) )
1 1
28 097 28 098 28 098
[ ] 48 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 2,130 (B) [1 ] 355(B) [1 I 982 (nB)
<0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.002 1 <0.001 1 <0.001 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
(¢ ) <0.006 1 <0.006 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
03 0.2 03 12 05 05 05 12 0.6 0.2 04 12
0.5 1 5.8 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 13 1 12 1
( <1 1 <1 1 <1 1
( ) -12 1 -15 1
11 1 5 1 20 1
1,1 <0.0020 1 <0.0020 1
) 255 12.0 19.1 12 280 7.6 16.9 12 26.0 42 16.2 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

87



26(2014) )
1 1
28 098 28 098 28 098
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 53 (B) [1 ] 1,535(nB) [1 I 166 ()
<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
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
(¢ ) <0.006 1 <0.006 1 <0.006 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
0.6 03 04 5 04 0.3 03 24 05 0.1 03 24
<24 1 110 1 17 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 15 1 17 1 26 1
( <1 1 <1 1 <1 1
( ) -26 1 -12 1 -22 1
1 1 0 1 8 1
1,1 <0.0020 1 <0.0100 1 <0.0020 1
) 252 6.6 15.2 5 258 78 164 24 27.0 7.0 16.8 24
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

88



26(2014) )
] [ 1
28 - 098 28 - 098 -
[ 1 06 - 00 [ 1 07 - 00 [ 1 -
[ 1 [ 1 [ 1
[ ] [ [ ]
[1 1 13 (m8) [1 43 () [1 1 (mB)
<0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0.006 1 <0.006 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
0.002 1 <0.001 1
0.007 1 <0.002 1
0.7 0.1 04 12 0.6 0.2 04 12
09 1 28 1
1,1,1 <0.001 1 0.001 1
t (MTBE) <0.002 1 0.002 1
( 34 1 21 1
( <1 1 1 1
( ) -20 1 -26 1
2 1 2 1
1,1 <0.0020 1 <0.0020 1
) 26.2 6.5 15.9 12 26.0 6.8 159 12
(BOD)
(CoD)
) (50mm
(S9)
(n/ml)

89



