27(2015) )
1 1
28 - 001 28 - 001 28 - 001
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 11,431 () [1 1 0(n8) [1 1 1,090 (nB)
<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
0.004 0.002 0.003 4 0.002 <0.002 <0.002 4
0.6 0.4 0.5 12 08 03 05 12
1,1,1
t (MTBE)
(
( <1 <1 <1 4 <1 <1 <1 4
( )
29 0 7 4 3 0 2 4
1,1
) 27.9 104 18.1 12 294 9.0 17.2 12
(BOD)
(Cop)
L) (50mm
(E)

(n/ml)




27(2015) )
] ]
28 - 001 28 - 001 28 - 001
[ ] 05 - 00 [ ] 06 - 01 [ ] 06 - 02
[ 1 [ 1 [ 1
[ ] [ ] [
[ 1 14410(nd) [ (8) [1 (n8)
0.0003 <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
@ )
<0.06 <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 0.004 0.002 0.003 4
0.8 0.5 0.6 12 0.7 0.5 0.6 12 0.6 04 0.5 12
1,1,1
t (MTBE)
(
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( )
3 0 1 4 0 0 0 4 29 0 7 4
1,1 0.0400 0.0200 0.0300 4
) 283 87 180 12 283 9.8 182 12 27.9 104 181 12
(BOD)
(Cob)
L) (50mm
(ED)

(n/ml)




27(2015) )
] ]
28 - 001 28 - 001 28 - 001
[ ] 07 - 01 [ ] 07 - 02 [ ] 08 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[ (n8) [ (8) [1 1 36.270(m8)
<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 0.002 4 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.004 0.002 0.003 4 0.003 0.002 0.002 4 0.002 <0.002 <0.002 4
0.6 0.4 0.5 12 0.7 0.4 0.6 12 0.8 0.5 0.7 12
1,1,1
t (MTBE)
(
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( )
0 0 0 4 3 0 1 4 0 0 0 4
1,1
) 236 121 175 12 26.3 89 16.7 12 25.8 6.4 157 12
(BOD)
(Cob)
L) (50mm
(ED)

(n/ml)




27(2015)

28 - 002 28 - 003 28 - 003
[ ] 01 - 00 [ ] 01-o01 [ ] 01 - 02
[ ] [ ] [ ]
[ [ [
1 1 18,955 (1mB) [1 1 9,772(n8) 1 1 14174(mB)
<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 <0.001 <0.001 <0.001 28 <0.001 <0.001 <0.001 28
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 77 <0.0004 <0.0004 <0.0004 77
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 I <0.040 <0.040 <0.040 77
(¢ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 28 <0.008 <0.008 <0.008 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 0.002 <0.001 <0.001 28 0.002 <0.001 <0.001 28
<0.002 <0.002 <0.002 4 0.006 <0.002 0.003 28 0.006 <0.002 0.003 28
<1.00 <1.00 <1.00 4
0.9 0.7 0.8 24 0.8 0.1 0.5 217 0.8 0.1 0.5 217
2.0 1.0 16 12 250 130 17.0 28 250 130 17.0 28
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 7 <0.030 <0.030 <0.030 7
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 28 <0.002 <0.002 <0.002 28
( 12 0.6 0.8 12 14 <03 0.9 28 14 <03 0.9 28
( 1 1 1 12 <1 <1 <1 28 <1 <1 <1 28
( ) -11 -16 -13 12 -17 -2.2 -2.0 28 -17 -22 -2.0 28
4 0 1 4 62 0 8 28 62 0 8 28
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 i <0.0100 <0.0100 <0.0100 77
(@) 29.5 88 19.0 24 328 5.6 18.6 217 328 5.6 18.6 217
(BOD)
(CoD)
uv) (50mm 0.032 0.018 0.025 24
(s9)
(n/ml) 20 0.0 0.6 12
410 30.2 36.7 24 417 346 38.0 28 417 346 38.0 28
232 17.0 204 12




27(2015) )
[ [ 1 [ 1
28 - 004 28 - 004 28 - 004
[ ] 01 - 00 [ ] 01 - 01 [ ] 01 - 02
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 17,533(m) [1 ] 0(n8) [1 1 1,327 (mB)
1,2
@ )
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
03 0.2 03 12 03 02 03 2 03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
<1 <1 <1 2
1,1
) 280 3.0 169 12 27.0 30 16.1 10 32,0 40 17.2 12
(BOD)
(cop)
L) (50mm )
(ED)

(n/ml)




27(2015) )
[ [ [ 1
28 - 004 28 - 004 28 - 004
[ ] 01 - 03 [ ] 01 - 04 [ ] 01 - 05
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 4,971 (n8) [1 ] 995 (B) [1 1 214 ()
1,2
@ )
03 02 02 12 03 02 03 12 03 0.1 02
1,1,1
t (MTBE)
(
(
( )
1,1
() 27.0 6.0 159 12 250 6.0 16.0 12 280 5.0 138
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




27(2015) )
[ [ [ 1
28 - 004 28 - 004 28 - 004
[ ] 01 - 06 [ ] o1 - o7 [ 1 01 - 08
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,068 (m8) ¥ 1 3,127 (nB) 1 1 796 (B)
1,2
@ )
<0.01 1
<0.001 1
<0.001 1
03 0.1 0.2 12 0.2 1 04 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
<1 1
1,1
) 26.0 6.0 16.6 12 26.0 6.0 16.3 12 26.0 5.0 16.8 12
(BOD)
(cop)
) (50mm )

(ED)

(n/ml)




27(2015) )
] ]
28 - 005 28 - 005 28 - 005
[ ] 02 - 01 [ ] 04 - 01 [ ] 06 - 01
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 0 (mB) [1 ] 5,459 (mB) [1 1 1,708 (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
@ )
<0.06 <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 0.002 <0.001 0.001 4
0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.006 0.002 0.005 4
09 07 07 12 038 0.6 0.7 12 0.7 03 05 12
18 12 15 4 9.9 3.0 5.3 4 2.6 2.2 25 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 05 0.9 4 12 03 0.9 4 16 1.0 15 4
( 1 1 1 4 1 1 1 4 1 1 1 4
( ) -10 -16 -12 4 -1.0 -15 -13 4 -15 -18 -16 4
4 0 1 4 3 0 2 4 0 0 0 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 29.3 84 186 12 219 155 183 12 294 8.0 174 12
(BOD)
(CoD)
w) (50mm 0.038 0.030 0.033 4 0.040 0.032 0.036 4 0.069 0.047 0.058 4
(E)
14 0.9 12 4 85 21 43 4 25 20 23 4
(n/ml)
385 305 35.3 4 59.5 53.0 57.4 4 340 240 284 4
21.2 19.4 19.9 4 231 145 18.8 4 11.3 9.6 10.1 4




27(2015) )
[ [ [ 1
28 - 007 28 - 007 28 - 007
[ 1 01 - 00 [ ] 05 - 00 [ 1 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 2,381 () 1 ] 655 (n8) 1 ] 665 ()
1,2
@ )
<0.06 <0.06 <0.06
0.002 0.001 0.002
0.004 0.002 0.003
1.0 0.9 1.0 0.8 0.4 0.6 16 0.7 0.4 05 16
1,1,1
t (MTBE)
(
(
( )
0 0 0
1,1
)
(BOD)
(cop)
) (50mm )

(ED)

(n/ml)




27(2015) )
[ [ 1 [ 1
28 - 007 28 - 007 28 - 007
[ 1 07 - 00 [ ] 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 118 (m8) 1 ] 330(n8) 1 ] 676(nB)
1,2
@ )
08 02 05 16 08 02 04 16 07 03 04 16
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

10



27(2015) )
[ [ 1 [ 1
28 - 007 28 - 007 28 - 007
[ 1 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 354 (B) 1 ] 563 (8) 1 ] 333(nB)
1,2
@ )
08 05 06 16 08 04 06 16 08 06 07 16
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

11



27(2015)

28 007 28 - 008 28 - 008
[ ] 13 - 00 [ ] 01 - 00 [ ] 03 - 00
[ [ ] [ ]
[ [ [
[1 ] 242 (B) [1 1 6,805 (mB) [1 1 10,125(nB)
<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
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 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 0.003 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
1.0 0.6 0.6 16 0.7 05 0.6 12 07 05 0.6 12
13.0 6.1 9.1 12 51 16 34 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
( 08 0.6 0.7 2 11 0.7 0.9 2
( <1 <1 <1 4 <1 <1 <1 4
( ) -12 -19 -1.6 12 -1.0 -18 -14 12
3 1 2 4 2 1 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 25.6 9.2 17.6 12 271 8.9 17.6 12
(BOD)
(Cop)
L) (50mm
(E)
12.0 5.6 84 12 45 12 3.0 12
(n/ml)
44.0 30.0 37.0 12 45.0 25.0 35.0 12

12



27(2015)

28 - 008 28 - 008 28 - 008
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 14,696 () [1 ] 3,289 (nB) [1 1 5,411 (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
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 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
0.9 0.6 0.7 12 08 05 0.6 12 07 05 0.6 12
84 40 52 12 230 94 16.0 12 6.7 33 55 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 07 038 2 07 05 06 2 11 07 09 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -09 -18 -14 12 -16 -21 -18 12 -16 -22 -20 12
2 0 1 4 2 0 1 4 7 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
) 272 108 184 12 195 144 175 12 244 101 171 12
(BOD)
(Cob)
L) (50mm
(ED)
79 37 47 12 21.0 88 15.0 12 6.3 32 51 12
(n/ml)
41.0 220 320 12 46.0 29.0 39.0 12 30.0 20.0 26.0 12

13



27(2015) )
1 1
28 008 28 - 008 28 - 008
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ [ ] [ ]
[ 1 [ 1 [
1 1 (m8) [ 1 10835(nB) [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
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 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 0.003 0.002 0.003 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
08 05 07 12 08 0.6 0.7 12
6.3 22 45 12 35 20 27 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
( 11 09 1.0 2 0.8 0.6 0.7 2
( <1 <1 <1 4 <1 <1 <1 4
( ) -15 -22 -18 12 -16 -25 -2.0 12
3 0 2 4 1 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 26.6 8.7 17.8 12 26.4 9.1 174 12
(BOD)
(Cop)
L) (50mm
(E)
59 21 42 12 34 20 26 12
(n/ml)
29.0 17.0 24.0 12 230 13.0 18.0 12

14



27(2015)

[ ]
28 - 008 28 - 008 28 - 008
[ ] 10 - 00 [ ] 11 - 00 [ ] 12 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 52,341 (mB) [1 ] (m8) [1 1 966 (1mB)
<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
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 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 <100 <1.00 <1.00 2 <100 <1.00 <1.00 2
0.7 04 0.5 12 0.7 05 0.6 12 0.8 04 0.6 12
2.6 11 19 12 42 20 3.2 12 5.2 18 34 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 0.9 0.7 0.8 2 0.6 0.5 0.6 2 0.8 <03 04 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -13 -23 -19 12 -13 -19 -16 12 -19 =27 -2.3 12
1 0 1 4 5 1 3 4 10 1 5 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 279 9.5 177 12 205 10.7 16.6 12 264 7.6 158 12
(BOD)
(CoD)
L) (50mm
(E)
24 10 18 12 37 19 29 12 5.0 17 33 12
(n/ml)
28.0 14.0 20.0 12 37.0 24.0 30.0 12 23.0 11.0 170 12

15



27(2015) )
] [ ]
28 - 008 28 - 008 28 - 008
[ ] 13 - 00 [ ] 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[1 ] 264 (m8) [1 ] 99 (mB) [1 1 238(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
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 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 0.6 0.4 0.5 12 0.7 0.5 0.6 12
28 13 21 12 8.0 38 6.1 12 29.0 110 16.0 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 04 04 04 2 11 09 1.0 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -14 -20 -17 12 -15 -23 -19 12 -12 -17 -14 12
13 3 7 4 4 0 2 4 39 12 27 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 252 6.9 158 12 26.6 9.9 178 12 247 115 176 12
(BOD)
(Cob)
L) (50mm
(ED)
27 12 20 12 75 36 57 12 26.0 97 140 12
(n/ml)
26.0 19.0 220 12 320 17.0 25.0 12 58.0 420 50.0 12

16



27(2015) )
1 [
28 - 008 28 008 28 - 008
[ 1 17 - 00 [ ] 18 - 00 [ 1 20 - 00
[ ] [ [ ]
[ 1 [ [
1 1 935 (nP) [ 1 () [1 1 3028(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
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 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
0.6 03 0.6 12 07 05 0.6 12
7.8 4.1 6.2 12 31.0 20.0 25.0 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
( 12 04 0.8 2 <0.3 <0.3 <0.3 2
( <1 <1 <1 4 <1 <1 <1 4
( ) -15 -2.3 -19 12 -13 -1.6 -15 12
3 0 1 4 12 2 5 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 244 8.1 17.0 12 232 15.1 19.0 12
(BOD)
(Cop)
L) (50mm
(E)
73 39 5.8 12 28.0 18.0 22.0 12
(n/ml)
31.0 16.0 25.0 12 57.0 50.0 53.0 12
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27(2015) )
]
28 - 008 28 - 008 28 - 008
[ 1 23 - 00 [ 1 24 - 00 [ ] 25 - 00
[ 1 [ 1 [ 1
[ ] [ [
[1 ] 2,356 (1mB) [1 ] 1,047 (mB) [1 1 794 (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
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 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
04 0.3 0.3 12 0.7 0.4 0.5 12 0.5 0.3 0.4 12
52 29 40 12 6.3 2.7 45 12 9.4 47 72 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
( 08 08 038 2 14 04 09 2 15 05 1.0 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -13 -17 -15 12 -10 -14 -12 12 -12 -19 -16 12
8 0 3 4 9 1 4 4 9 0 4 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 26.0 73 179 12 25.8 82 165 12 25.8 87 16.2 12
(BOD)
(Cob)
L) (50mm
(ED)
47 25 36 12 5.6 2.3 40 12 8.7 43 6.7 12
(n/ml)
39.0 29.0 34.0 12 43.0 35.0 40.0 12 37.0 28.0 33.0 12
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27(2015) )
] ]
28 - 008 28 - 008 28 - 008
[ 1 26 - 00 [ 1 27 - 00 [ ] 28 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[ ] 64 (B) [ ] 50 (m8) [1 1 23 ()
<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
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 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 0.6 0.4 0.5 12 0.7 04 0.6 12
33 08 22 12 38 06 18 12 34 09 24 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 1.0 1.0 2 10 06 038 2 10 <03 05 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -25 -32 -28 12 -08 -14 -10 12 -24 -29 -27 12
3 0 1 4 5 2 3 4 33 1 16 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 203 41 125 12 20.0 34 123 12 215 48 130 12
(BOD)
(Cob)
L) (50mm
(ED)
32 08 22 12 32 <05 13 12 33 09 23 12
(n/ml)
140 71 11.0 12 46.0 30.0 41.0 12 15.0 10.0 120 12
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27(2015) )
] ]
28 - 008 28 - 008 28 - 008
[ 1 29 - 00 [ ] 30 - 00 [ ] 31 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[ ] 5(B) [ ] 4(n8) [1 1 20 ()
<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
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 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 0.005 <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
038 05 0.6 12 0.6 03 05 12 0.6 04 0.6 12
26 09 16 12 34 09 19 12 21 08 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
( 15 1.0 13 2 13 08 11 2 20 07 14 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -18 -23 -20 12 -16 -22 -19 12 -13 -20 -16 12
18 0 5 4 2 0 1 4 7 1 4 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 20.9 32 123 12 218 41 138 12 211 49 132 12
(BOD)
(Cob)
L) (50mm
(ED)
24 08 15 12 33 08 18 12 19 07 13 12
(n/ml)
230 16.0 19.0 12 26.0 16.0 210 12 30.0 17.0 230 12

20



27(2015) )
1 1
28 - 008 28 - 008 28 - 009
[ 1 32 - 00 [ ] 33 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 14 (n8) [1 1 15 () [1 1 22,023(m8)
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 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
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.001 <0.001 <0.001 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
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 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 0.003 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
0.6 05 05 12 0.6 04 05 12 0.6 04 05 12
31 0.9 19 12 37 12 23 12 6.3 27 4.3 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
( 19 13 16 2 10 03 0.7 2 0.8 0.2 0.4 12
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 12
( ) -1.8 -2.3 -2.0 12 -25 -31 -2.7 12 -18 -25 -2.1 12
54 1 14 4 42 4 15 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
) 20.7 38 12.2 12 22.0 59 14.0 12 245 133 18.2 12
(BOD)
(Cop)
(1)) (50mm 0.014 0.007 0.011 12
(E)
3.0 0.8 18 12 37 12 23 12
(n/ml)
21.0 15.0 18.0 12 12.0 7.8 10.0 12 34.0 31.0 33.0 12
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27(2015)

1
28 - 009 28 - 009 28 - 010
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ 1 [
[1 ] 17,944 () [1 1 25,878(B) [1 1 6,827 (B)
<0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12 <0.0020 <0.0020 <0.0020 3
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 3
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 3
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 3
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 3
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.010 <0.010 <0.010 3
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 5
<0.06 <0.06 <0.06 3
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 5
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.005 <0.002 <0.002 5
06 04 05 12 06 04 05 12 0.6 0.2 03 5
55 24 38 12 48 16 29 12 10 10 1.0 3
1,1,1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 3
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 3
( 21 038 12 12 21 11 15 12 16 0.6 11 3
( <1 <1 <1 12 <1 <1 <1 12 1 1 1 3
( ) -1.2 -2.0 -1.6 12 -06 -15 -11 12 -14 -1.6 -15 3
<1 <1 <1 12 <1 <1 <1 12 <1 0 <1 5
1,1 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12 <0.0010 <0.0010 <0.0010 3
) 26.9 103 185 12 26.3 10.0 18.3 12
(BOD)
(Cop)
L) (50mm 0.059 0.034 0.046 12 0.076 0.055 0.064 12
(E)
(n/ml)
58.0 39.0 49.0 12 60.0 52.0 56.0 12
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27(2015) )
1 1 1
28 010 28 010 28 - 010
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ [ [ 1
[ 1 [ 1 [ 1
[1 ] 260 (mB) [1 1 74 (nB) [1 1 955 (nB)
<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
(@ ) <0.010 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
05 1 02 1 03 1
30 1 38.0 1 40 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 038 1 20 1 06 1
( 1 1 1 1 1 1
( ) -19 1 -21 1 -22 1
6 1 11 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
(BOD)
(CoD)
) (50mm
(ES)
(n/ml)
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27(2015) )
1 1 1
28 010 28 010 28 - 010
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ [ [ 1
[ 1 [ 1 [ 1
[1 ] 86 () [1 1 385(B) [1 1 424(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
(@ ) <0.010 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
03 1 03 1 01 1
30 1 20 1 <1.0 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 08 1 05 1
( 1 1 1 1 1 1
( ) -23 1 -26 1 -17 1
0 1 0 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
(BOD)
(CoD)
) (50mm
(ES)
(n/ml)
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27(2015) )
1 1 1
28 010 28 010 28 - 010
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ [ [ 1
[ 1 [ 1 [ 1
[1 ] 613 (mB) [1 1 12 (nB) [1 1 38 (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
(¢ ) <0.010 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
03 1 0.7 1 03 1
4.0 1 4.0 1 3.0 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 0.8 1 11 1
( 1 1 1 1 1 1
( ) -18 1 -26 1 -27 1
0 1 0 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
(@)
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
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27(2015) )
1 [ 1 1
28 010 28 - 010 28 010
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ [ ] [
[ 1 [ 1 [ 1
[1 ] 13 (nB) [1 1 1,312(nB) [1 1 30 (B)
<0.0020 1 <0.0020 <0.0020 <0.0020 3 <0.0020 1
<0.0002 1 <0.0002 <0.0002 <0.0002 3 <0.0002 1
<0.001 1 <0.001 <0.001 <0.001 3 <0.001 1
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 3 <0.0004 1
<0.020 1 <0.020 <0.020 <0.020 3 <0.020 1
(@ ) <0.010 1 <0.010 <0.010 <0.010 3 <0.010 1
<0.06 1 <0.06 <0.06 <0.06 3 <0.06 1
<0.06 1 <0.06 <0.06 <0.06 3 <0.06 1
<0.001 1 <0.001 <0.001 <0.001 3 <0.001 1
<0.002 1 <0.002 <0.002 <0.002 3 <0.002 1
03 1 02 02 02 3 01 1
10 1 1.0 <1.0 <1.0 3 10 1
1,1,1 <0.030 1 <0.030 <0.030 <0.030 3 <0.030 1
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 3 <0.002 1
( 0.7 1 12 0.6 0.8 3 13 1
( 1 1 1 1 1 3 1 1
( ) -2.2 1 -24 -25 -25 3 -21 1
0 1 0 0 0 3 0 1
1,1 <0.0010 1 <0.0010 <0.0010 <0.0010 3 <0.0010 1
)
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

26



27(2015) )
1 [ 1
28 010 28 010 28 - 010
[ 1 14 - 00 [ ] 15 - 00 [ ] 16 - 00
[ [ [ 1
[ 1 [ [ 1
1 1 19 (m8) [ 1 19 () [1 1 15(m)
<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
(@ ) <0.010 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 0.005 1 <0.002 1
03 1 02 1 01 1
<1.0 1 20 1 <1.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 15 1 25 1 15 1
( 1 1 1 1 1 1
( ) -20 1 -26 1 -20 1
0 1 3 1 5 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
(BOD)
(CoD)
) (50mm
(ES)
(n/ml)
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27(2015) )
] [
28 - 010 28 010 28 - 013
[ 1 17 - 00 [ ] 18 - 00 [ ] 01 - 01
[ ] [ [ ]
[ ] [ [
[1 ] 507 (m8) [1 ] 359(nB) [1 1 59,010(m8)
<0.0020 <0.0020 <0.0020 2 <0.0020 1 <0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 2 <0.0002 1 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 2 0.001 1 <0.002 <0.002 <0.002 4
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 1 <0.0004 <0.0004 <0.0004 12
<0.020 <0.020 <0.020 2 <0.020 1 <0.001 <0.001 <0.001 12
(¢ ) <0.010 <0.010 <0.010 2 <0.010 1 <0.008 <0.008 <0.008 4
<0.06 <0.06 <0.06 2 <0.06 1 <0.06 <0.06 <0.06 12
<0.06 <0.06 <0.06 2 <0.06 1
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 <0.001 <0.001 4
0.040 <0.002 0.002 2 <0.002 1 <0.002 <0.002 <0.002 4
0.4 0.3 04 2 0.3 1 0.6 0.4 0.5 55
10 10 10 2 3.0 1 7.9 71 7.6 4
1,1,1 <0.030 <0.030 <0.030 2 <0.030 1 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 1 <0.002 <0.002 <0.002 12
( 0.9 0.8 0.9 2 0.8 1 20 0.9 13 51
( 1 1 1 2 1 1 0 0 0 10
( ) -2.8 -29 -29 2 -26 1 -17 -23 -19 4
12 4 8 2 15 1 1 0 0 12
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 1 <0.0020 <0.0020 <0.0020 12
() 30.2 8.9 190 55
(BOD)
(CoD)
(1)) (50mm 0.034 0.028 0.032 4
(E)
74 6.8 7.2 4
(n/ml)
362 232 28.3 53
36.9 26.9 315 12

28



27(2015) )
1 1
28 - 014 28 - 014 28 - 016
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 3,450 (mB) [1 1 626 (mB) [1 1 5,929 (B)
<0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 4
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 4 <0.0010 <0.0010 <0.0010 12
<0.040 <0.040 <0.040 12 <0.040 <0.040 <0.040 4 <0.001 <0.001 <0.001 12
(@ ) <0.008 <0.008 <0.008 12 <0.008 <0.008 <0.008 4
<0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 12 0.001 <0.001 0.001 4
0.002 <0.002 0.002 12 0.003 <0.002 0.002 4
0.00 0.00 0.00 2 0.00 1
0.8 0.3 0.6 168 1.0 0.6 0.9 56 0.7 0.5 0.7 12
10.0 0.3 6.2 12 10.0 6.0 7.0 4
1,1,1 <0.030 <0.003 <0.030 12 <0.030 <0.030 <0.030 4 <0.001 <0.001 <0.001 12
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 4
( 16 0.6 10 12 16 0.6 10 4
( <1 <1 <1 12 <1 <1 <1 4
( ) -10 -17 -13 12 -18 -2.3 -20 4
4 <1 1 12 0 0 0 4
1,1 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 4 <0.0010 <0.0010 <0.0010 2
) 28.0 6.0 170 166 26.0 6.0 16.0 56 30.0 6.0 170 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml) 20 10 13 4
38.0 19.0 31.0 12 210 18.0 20.0 4
10.1 6.8 8.9 24

29



27(2015) )
[ ] ]
28 - 016 28 - 016 28 - 018
[ 1 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 678 (nB) [1 ] 82 (md) [1 1 3,416 (mB)
<0.0020 <0.0020 <0.0020 2
<0.0002 <0.0002 <0.0002 2
<0.002 <0.002 <0.002 2
1,2 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 12 0.013 0.002 0.006 12 <0.040 <0.040 <0.040 2
(@ ) <0.008 <0.008 <0.008 2
<0.06 <0.06 <0.06 2
<0.001 <0.001 <0.001 2
0.002 0.002 0.002 2
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2
0.9 0.5 0.7 12 0.7 0.3 0.6 12 05 0.3 04 366
58 3.2 45 2
1,1,1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
( 18 14 16 2
( <1 <1 <1 2
( ) -19 -19 -19 2
6 1 4 2
1,1 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12 <0.0100 <0.0100 <0.0100 2
) 29.0 7.0 179 12 230 3.0 142 12 29.0 85 18.0 12
(BOD)
(Cob)
L) (50mm
(E)
(n/ml)
6.9 4.9 5.4 12 6.9 5.5 6.1 12

30



27(2015) )
1 1
28 - 018 28 - 018 28 - 018
[ ] 04 - 00 [ ] 06 - 00 [ ] 08 - 01
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 402 (mB) [1 1 12,021(nB) [1 1 2,845 (nB)
<0.0020 <0.0020 <0.0020 2 <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 <0.0002 <0.0002 <0.0002 2
<0.002 <0.002 <0.002 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 <0.0004 <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
(@ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 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
0.001 0.001 0.001 2 <0.001 <0.001 <0.001 2 0.001 0.001 0.001 2
04 0.2 03 366 05 04 04 366 04 0.2 02 366
10.6 6.2 84 2 77 4.1 59 2 4.8 44 4.6 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
( 16 14 15 2 1.6 13 15 2 18 16 17 2
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -1.8 -21 -2.0 2 -19 -20 -2.0 2 -16 -19 -1.8 2
0 0 0 2 12 1 7 2 5 3 4 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 325 6.5 18.8 12 24.0 10.0 17.2 12 255 10.0 179 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)
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27(2015)

1

20,183 ()

1

14,738(8)

02

240(B)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

@

<0.06

<0.001
0.001

<0.06

<0.001
0.001

<0.06

<0.001
0.001

<0.008
<0.06
<0.06
<0.001
<0.001

1,1,1

(MTBE)

04

0.2 0.3

12

0.3

0.2 0.2
16.3

<0.030

<0.002

03

0.2 0.3
57

12

~~

1,1

13

<1

-2.1

52
<0.0100

-15

)

w)

(BOD)
(CoD)
(50mm

26.3

113 18.2

12

26.7

130 18.8

21.7

9.4 18.0

12

(ED)

(n/ml)
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27(2015)

1

601 (8)

00

486 (n8)

(m8)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

@

<0.008
<0.06
<0.06
<0.001
<0.001

1,1,1

(MTBE)

0.3

0.2 0.2
29

<0.030

<0.002

0.4

0.2

0.2
311

12

~~

1,1

13

<1

-0.9

3
<0.0100

-19

)

w)

(BOD)
(CoD)
(50mm

25.8

78 16.7

27.8

9.7

18.8

12

(ED)

(n/ml)
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27(2015)

1 1
28 - 020 28 - 020 28 020
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [
[ [ 1 [ 1
[1 ] 14,640 () [1 1 15,032(nB) [1 1 (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
(¢ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 0.003 0.002 0.002 4
<0.002 <0.002 <0.002 4 0.007 0.004 0.006 4
<0.10 <0.10 <0.10 2
0.8 0.6 0.7 19 0.9 05 0.7 24
5.8 49 54 4 6.6 54 6.0 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 -14 4 -12 -17 -14 4
0 0 0 4 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 20.2 14.7 178 19 262 104 195 24
(BOD)
(CoD)
L) (50mm
(E)
5.0 42 47 4 6.0 45 52 4
(n/ml)
48.0 46.0 47.0 4 52.0 38.0 45,0 4
310 270 29.0 12 36.0 19.0 26.0 12
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27(2015) )
1 1 1
28 - 020 28 - 020 28 020
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [
[ 1 [ 1 [ 1
[1 ] 6,518 (nB) [1 1 15,985(nB) [1 1 (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
(¢ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4 0.002 0.001 0.002 4
0.002 <0.002 <0.002 4 0.006 0.003 0.004 4
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2
11 0.7 0.9 19 1.0 05 0.8 30
6.8 6.5 6.6 4 37 29 3.2 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
(
(
( ) -12 -15 -14 4 -14 -19 -17 4
0 0 0 4 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 248 9.4 19.0 19 268 9.7 19.8 30
(BOD)
(CoD)
L) (50mm
(E)
5.6 5.3 54 4 33 28 3.0 4
(n/ml)
610 55.0 58.0 4 300 24.0 28.0 4
29.0 220 25.0 12 16.0 8.9 10.0 12
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27(2015) )
1 1
28 - 021 28 - 021 28 - 021
[ ] 01 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 2,230 () [1 1 3,341 (B) [1 1 64,522 (m8)
<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
0.002 0.002 0.002 2 0.008 0.006 0.007 2
<0.01 <0.01 <0.01 2 0.01 <0.01 <0.01 2
0.6 04 05 16 0.6 04 05 16 08 03 0.6 16
135 9.7 12.0 4 20.3 8.6 124 4 6.0 44 52 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
(
(
( ) -13 -15 -14 4 -11 -15 -13 4 -12 -13 -1.2 4
<1 <l <1 4 <1l <l <1 4 3 <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
) 285 10.1 19.3 16 25.0 10.1 17.6 16 294 9.4 18.7 16
(BOD)
(Cop)
L) (50mm
(E)
124 89 10.8 4 174 74 105 4 54 41 4.5 4
(n/ml)
66.3 411 49.6 4 75.6 59.9 68.9 4 355 257 315 4
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27(2015) )
1 1 1
28 - 021 28 - 021 28 022
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ ] [ ] [
[ 1 [ 1 [ 1
[1 ] 3,091 (mB) [1 1 2,368 (mB) [1 1 1,007 (nB)
<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 <0.06 <0.06 <0.06 4 <0.06 1
<0.06 1
<0.001 1
<0.002 1
<0.01 1
0.6 04 0.5 16 0.7 05 0.5 16 0.5 0.2 0.4 12
120 35 73 4 101 26 51 4 16.0 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
(
(
( ) -1.0 -15 -1.2 4 -05 -11 -0.7 4 -17 1
1 <1 <1 4 7 <1 2 4 13 1
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 29.7 12.0 19.0 16 240 15.8 19.1 16
(BOD)
(CoD)
L) (50mm
(ES)
10.8 29 6.4 4 84 15 38 4
(n/ml)
56.3 40.6 494 4 711 65.1 67.6 4
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27(2015) )
1 1 1
28 - 022 28 - 022 28 - 022
[ ] 02 - 00 [ ] 03 - 02 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 551 (mB) [1 1 7,410(B) [1 1 5,307 (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
0.5 0.3 04 13 05 03 0.4 13 0.5 0.3 0.4 13
29.0 1 25.0 1 120 1
1,1,1
t (MTBE)
(
(
( ) -19 1 -22 1 -18 1
7 1 26 1 1 1
1,1
(@)
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
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27(2015) )
1 1 1
28 - 022 28 - 022 28 - 022
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 2,955 (nB) [1 1 2,115(B) [1 1 1,160 (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
0.4 0.2 0.3 13 04 03 0.3 13 0.5 0.3 0.4 13
120 1 2.0 1 20 1
1,1,1
t (MTBE)
(
(
( ) -18 1 -12 1 -11 1
1 1 10 1 1 1
1,1
(@)
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
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27(2015) )
1 [ 1 1
28 - 022 28 - 022 28 - 022
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 223 (mB) [1 1 756 (B) [1 1 292 (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
Q@ )
<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 0.3 04 13 05 03 0.4 13 0.4 0.2 0.3 13
11.0 1 110 1 120 1
1,1,1
t (MTBE)
(
(
(¢ ) -15 1 -16 1 14 1
4 1 43 1 4 1
1,1
)
(BOD)
(cop)
L) (50mm
(ES)
(n/ml)

40



27(2015)

1 1
28 - 023 28 - 024 28 - 024
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ 1 [ 1
[1 ] 3,908 (1mB) [1 1 725(B) [1 1 2,284 (nB)
0.0020 1 0.0020 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
(¢ ) <0.008 1 <0.008 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 03 04 20 01 1 01 1
15.0 1 170 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 0.7 1 04 1
( <1 1 <1 1
( ) -16 1 -17 1
14 1 67 1
1,1 <0.0020 1 <0.0020 1
() 250 8.0 163 24
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

2



27(2015) )
1 1 1
28 - 025 28 - 025 28 027
[ ] 01 - 00 [ ] 02 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 ] 6,186 (B) [1 (n8) [1 1 1,781 (n8)
<0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 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
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.01 1
0.002 <0.001 <0.001 4 0.010 <0.001 0.004 4 <0.001 1
<0.002 <0.002 <0.002 4 0.011 <0.002 0.005 4 <0.002 1
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2 <1.00 1
0.6 04 05 12 0.6 03 05 12 08 1
6.7 5.6 6.2 4 38 26 33 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 0.8 12 21 10 15 12
( <1 <1 <1 4 <1 <1 <1 4
( ) -0.8 -13 -1.0 4 -12 -20 -1.6 4
1 0 0 4 1 0 0 4 3 1
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12 <0.0100 1
) 232 144 18.3 12 26.8 9.2 17.8 12 24.8 11.0 18.9 12
(BOD)
(Cop)
L) (50mm
(E)
55 46 5.0 4 34 23 3.0 4
(n/ml)
64.6 53.6 59.5 12 36.3 236 29.5 12
26.5 19.2 23.7 12 12.8 10.0 111 12

42



27(2015) )
[ 1 [ 1 [
28 - 027 28 - 027 28 - 027
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ ] [
[1 ] 291 (mB) [1 ] 3,274(nB) [1 536 (1mB)
1,2
@ )
<0.01 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.001 1
<1.00 1
0.8 1 0.9 0.2 0.7 12 0.8 04 0.6 12
1,1,1
t (MTBE)
(
(
( )
<3 1 6 1
1,1 <0.0100 1 <0.0100 1
) 248 11.0 18.9 12 24.6 119 19.1 12 24.6 113 19.0 12
(BOD)
(Cop)
) (50mm
(ES)
(n/ml)

43



27(2015) )
[ 1 [ [ 1
28 - 027 28 - 027 28 - 027
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 519 (n8) [1 ] 292(n8) [1 1 1,781(nB)
1,2
@ )
<0.01 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.001 1
<1.00 1
0.8 1 0.8 1 0.7 04 0.5 12
1,1,1
t (MTBE)
(
(
( )
3 1 6 1
1,1 <0.0100 1 <0.0100 1
) 248 110 189 12 246 113 19.0 12
(BOD)
(Cop)
) (50mm
(ES)
(n/ml)

44



27(2015) )
1 1
28 032 28 032 28 - 032
[ ] 01 - 00 [ ] 03 - 00 [ ] 04 - 00
[ [ ] [ 1
[ 1 [ [ 1
[1 ] 3,970 (mB) [1 1 1,924 (nB) [1 1 1,410 (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 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
(@ ) <0.008 1 <0.008 1 <0.008 1
<0.06 1 <0.06 1 <0.06 1
0.004 1 0.003 1 0.003 1
0.014 1 0.013 1 0.019 1
0.7 04 06 12 06 04 05 12 0.8 02 06 12
25 1 25 1 24 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 54 1 48 1 53 1
( 2 1 1 1 1 1
( ) -23 1 -24 1 -17 1
1 1 1 1 1 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 28.0 85 18.1 12 27.0 6.5 173 12 30.0 4.0 183 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

45



27(2015)

1 4578(n®)

1 8758(nd)

1 2987(n®)

1,2

<0.0020
<0.0002
<0.001
<0.0004
<0.040

@

<0.008
<0.06

<0.001
<0.002

i i

G

1,1,1

(MTBE)

0.7

0.3

0.5

366

0.6

0.3

04

366

0.3
7.0
<0.030
<0.002

1,1

~~

<0.3

<1

-17

39
<0.0020

G N

(

)

w)

(BOD)
(CoD)
(50mm

28.0

100

18.2

12

29.0

8.0

17.3

12

258 121 185

(ED)

(n/ml)
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27(2015) )
1 1
28 037 28 037 28 - 037
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 4,283 (1mB) [1 (n8) [1 1 2,312 (nB)
<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
<0.040 1 <0.040 1 <0.040 1
(¢ ) <0.008 1 <0.008 1 <0.008 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 0.004 1
02 1 0.2 1 0.2 1
120 1 8.0 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
( 03 1 1.0 1 1.9 1
( <1 1 <1 1 <1 1
( ) -22 1 -17 1 -21 1
76 1 87 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 29.8 10.1 189 12 26.7 9.3 18.6 12 298 118 20.0 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

47



27(2015) )
1 1
28 037 28 037 28 - 037
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ [ ] [ 1
[ 1 [ [ 1
[1 ] 2,710 (nB) [1 1 328(B) [1 1 1,876 (nB)
<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
<0.040 1 <0.040 1 <0.040 1
(¢ ) <0.008 1 <0.008 1 <0.008 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.001 1 <0.001 1
<0.002 1 0.003 1 <0.002 1
03 1 0.2 1 04 1
110 1 140 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 13 1 08 1
( <1 1 <1 1 <1 1
( ) -21 1 -21 1 -19 1
0 1 80 1 14 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 220 131 179 12 289 9.9 188 12 240 118 18.1 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

48



27(2015) )
1 1
28 - 037 28 037 28 037
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
1 1,226 () [ () [1 1 ()
<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
<0.040 1 <0.040 1 <0.040 1
(¢ ) <0.008 1 <0.008 1 <0.008 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 0.010 1 0.011 1
0.6 04 0.5 2 0.3 1 0.3 1
8.0 1 5.0 1 3.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.3 1 1.6 1 17 1
( <1 1 <1 1 <1 1
( ) -15 1 -15 1 -15 1
27 14 21 2 1 1 1 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 237 111 173 12 26.7 78 184 12 254 8.2 174 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

49



27(2015)

()

1

2,838 (B)

1

860 (m8)

1,2

<0.0020
<0.0002
<0.001
<0.0004
<0.040

@

<0.008
<0.06

0.002
0.007

e i

e

<0.06

0.001
0.005

<0.06

<0.001
<0.002

<0.06

<0.001
0.003

1,1,1

(MTBE)

0.5
2.0
<0.030
<0.002

0.6

0.4

0.5

12

~~

1,1

15

<1

-1.6
290
<0.0020

I N

320

120

220

)

w)

(BOD)
(CoD)
(50mm

26.4

6.5 16.4

295

8.6

18.9

12

27.2

105

185

12

(ED)

(n/ml)

50



27(2015) )
1 1
28 - 038 28 - 038 28 - 039
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ 1 [ 1
[1 ] 6,744 () [1 1 1,113(nB) [1 1 5,778 (nB)
1,2
@ )
<0.01 <0.01 <0.01 2 <0.06 <0.06 <0.06 2 <0.06 1
0.002 <0.001 0.001 2 <0.001 <0.001 <0.001 2 <0.001 1
0.002 <0.002 <0.002 2 0.005 <0.002 <0.003 2 <0.002 1
0.9 0.7 0.8 2 0.6 04 0.5 12 0.3 1
1,1,1
t (MTBE)
(
(
( )
<1 <l <1 2 320 <120 <220 2 1 1
1,1
) 289 8.1 16.8 12 271.2 105 185 12 230 5.0 133 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)

51



27(2015)

1

3,041 (n8)

1

298(nB)

1 2103(n®)

1,2

<0.0002
<0.0002
<0.001
<0.0004
<0.040

@

<0.06

<0.001
<0.002

<0.06

<0.001
<0.002

<0.006
<0.06
<0.06
<0.001
<0.002

1,1,

1

(MTBE)

0.3

0.3

05 0.3 04
120

<0.001

<0.002

1,1

~~

0.6

<1

-2.3

1
<0.0020

)

w)

(BOD)
(CoD)
(50mm

23.0

50 133

12

23.0

50 133

12

26.0 8.0 18.0

(ED)

(n/ml)

52



27(2015) )
1 1
28 045 28 045 28 045
[ ] 01 - 03 [ ] 01 - 04 [ ] 01 - 05
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 3,077 (mB) [1 1 702 (nB) [1 1 1,219(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
(¢ ) <0.006 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
05 03 04 48 05 0.2 04 24 04 03 03 24
130 1 10.0 1 130 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.8 1 05 1 05 1
( <1 1 <1 1 <1 1
( ) -11 1 -29 1 -16 1
20 1 2 1 12 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 217 7.8 175 48 276 9.3 174 24 276 9.3 173 24
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

53



27(2015) )
1 1
28 - 045 28 045 28 045
[ ] 02 - 00 [ ] 03 - 00 [ ] 03 - 01
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 4,234 (B) [1 1 1,345 (nB) [1 1 988 (nB)
<0.0002 <0.0002 <0.0002 2 <0.0002 1 <0.0002 1
<0.0002 <0.0002 <0.0002 2 <0.0002 1 <0.0002 1
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 1 <0.0004 1
<0.040 <0.040 <0.040 2 <0.040 1 <0.040 1
(@ ) <0.006 <0.006 <0.006 2 <0.006 1 <0.006 1
<0.06 <0.06 <0.06 2 <0.06 1 <0.06 1
<0.06 <0.06 <0.06 2 <0.06 1 <0.06 1
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
<0.002 <0.002 <0.002 2 <0.002 1 <0.002 1
0.5 0.3 04 36 04 0.2 0.3 12 0.4 0.2 0.3 12
14.0 11.0 125 2 77 1 8.1 1
1,1,1 <0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 1 <0.002 1
( 20 14 17 2 0.7 1 11 1
( <1 <1 <1 4 <1 1 <1 1
( ) -0.7 -0.8 -0.8 2 -2.0 1 -1.8 1
0 0 0 2 0 1 0 1
1,1 <0.0020 <0.0020 <0.0020 2 <0.0020 1 <0.0020 1
) 26.8 8.0 175 36 26.4 76 16.7 12 27.6 72 17.2 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)

54



27(2015) )
1 1
28 045 28 045 28 045
[ ] 04 - 00 [ ] 04 - 02 [ ] 04 - 04
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 1,332 (nB) [1 1 21 () [1 1 62 (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 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.6 0.3 04 13 04 0.1 0.2 12 0.5 0.4 0.4 12
16.0 1 2.7 1 10.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <12 1 <0.9 1 <0.9 1
( <1 1 <1 1 <1 1
( ) -17 1 -20 1 -34 1
2 1 14 1 <0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 336 80 19.1 13 20.6 92 148 12 19.1 10.0 149 12
(BOD)
(Cop)
L) (50mm
(ES)
(n/ml)

55



27(2015) )
1 1
28 045 28 045 28 045
[ ] 04 - 05 [ ] 04 - 06 [ ] 04 - 07
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 264 (mB) [1 1 302 (B) [1 1 64 (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 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.6 01 04 12 0.6 03 04 12 0.6 03 04 12
2.6 1 2.7 1 18 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 1.2 1 1.6 1 1.6 1
( <1 1 <1 1 <1 1
( ) -18 1 -18 1 -24 1
0 1 0 1 8 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 249 8.3 16.4 12 282 72 172 12 262 7.6 16.8 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

56



27(2015) )
1 1
28 045 28 045 28 045
[ ] 04 - 08 [ 1 04 - 09 [ ] 04 - 10
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 180 () [1 1 434 (nB) [1 1 267 (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 0.016 1 <0.003 1
05 03 04 12 0.6 03 05 12 0.6 02 04 12
240 1 12 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
( <0.6 1 1.6 1 1.9 1
( <1 1 <1 1 <1 1
( ) -21 1 -25 1 -28 1
28 1 0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 25.0 11.0 176 12 222 9.0 159 12 26.7 7.9 16.6 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

57



27(2015) )
1 1
28 - 045 28 - 056 28 - 056
[ ] 04 - 11 [ ] 01 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] (B) [1 1 4,079 (B) [1 1 2,490 (B)
<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
(¢ ) <0.008 1 <0.008 1
<0.001 1 <0.001 1
<0.002 1 <0.001 1
03 0.2 0.2 12 03 <02 <0.2 12
6.6 1 134 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 14 1 1.3 1
( <1 1 <1 1
( ) -17 1 -13 1
1,1 <0.0100 1 <0.0100 1
) 270 5.1 171 12 28.0 6.3 178 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

58



27(2015) )
[ [ [ 1
28 - 057 28 - 057 28 - 060
[ ] 01 - 00 [ ] 02 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 5,140 (n8) 1 ] 1,275(n8) 1 1 1,757 (mB)
1,2
@ )
04 02 03 12 03 01 02 12 06 04 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 259 20 17.6 12 235 929 17.2 12 280 80 17.1 12
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

59



27(2015) )
[ [ [ 1
28 - 060 28 - 060 28 - 060
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,930 (mB) [1 ] 412(nB) [1 1 949 (nB)
1,2
Q@ )
<0.01 1 <0.01 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.7 0.3 0.5 12 05 0.1 0.3 12 0.6 0.1 0.5 12
1,1,1
t (MTBE)
(
(
( )
<1 1 <1 1
1,1
) 240 10.0 16.5 12 27.0 7.0 16.5 12 24.0 10.0 16.5 12
(BOD)
(CoD)
(1) (50mm )
(ES)
(n/ml)

60



27(2015) )
[ [ [ 1
28 - 065 28 - 065 28 - 065
[ ] 01 - 00 [ ] 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 862 (B) [1 1 421 () [1 ] (m8)
1,2
@ )
0.4 0.1 0.2 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 40 14.1 12 27.0 40 16.7 12
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

61



27(2015) )
[ [ [ 1
28 - 065 28 - 065 28 - 065
[ 1 04 - 00 [ ] 05 - 00 [ 1 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 2,572 (n8) 1 ] 2,428 (n8) 1 1 410(mB)
1,2
@ )
06 02 04 12 06 01 04 12 03 02 02 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 70 16.5 12 27.0 7.0 159 12 26.0 20 16.3 12
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

62



27(2015) )
[ 1 [ [ 1
28 - 065 28 - 065 28 - 065
[ 1 07 - 00 [ ] 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] (m8) 1 ] 355 (n8) 1 ] 1,393 (n8)
1,2
@ )
03 0.1 0.2 12 0.4 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 40 165 12 26.0 50 153 12
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

63



27(2015) )
[ [ [ 1
28 - 065 28 - 065 28 - 065
[ ] 10 - 00 [ ] 11 - 00 [ ] 12 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 647 (MB) 1 ] 93 (mB) 1 1 309 ()
1,2
@ )
04 0.1 02 12 05 0.1 03 12 05 0.1 02 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 5.0 135 12 25.0 6.0 16.0 12 24,0 6.0 157 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

64



27(2015) )
[ [ 1 [ 1
28 - 065 28 - 068 28 - 068
[ ] 13 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,433 (n8) 1 ] 1,026 (n8) 1 1 641 (m8)
1,2
@ )
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.001 1 <0001 1
02 01 02 12 07 04 05 12 05 03 04 12
1,1,1
t (MTBE)
(
(
( )
2 1 30 1
1,1 <0.0100 1 <0.0100 1
() 250 50 15.2 12
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

65



27(2015) )
[ 1 [ 1 [ 1
28 - 068 28 - 071 28 - 071
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 445 (B) 1 ] 7,283(m8) 1 1 1,095 (B)
1,2
@ )
<0.06 1
<0.001 1
<0.001 1
06 03 0.4 12 03 0.2 03 366 03 0.2 03 366
1,1,1
t (MTBE)
(
(
( )
60 1
1,1 <0.0100 1
) 300 8.0 185 12 2338 121 17.0 12 23.0 14.0 190 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

66



27(2015) )
[ [ 1 [ 1
28 - 071 28 - 075 28 - 078
[ ] 03 - 00 [ ] 01 - 00 [ ] o1 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,031 (n8) 1 ] 0(nB) 1 1 541 (1mB)
1,2
@ )
03 02 03 366 09 07 08 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 10.0 20.0 12
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

67



27(2015) )
[ [ [ 1
28 - 078 28 - 080 28 - 080
[ ] 02 - 01 [ ] 01 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 363 (B) 1 ] 1,841 (nB) 1 1 854 (1mB)
1,2
@ )
0.9 0.7 08 12 03 02 03 12 03 02 02 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.0 6.0 119 12 24,0 5.0 142 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

68



27(2015) )
[ [ [ 1
28 - 080 28 - 080 28 - 080
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 64 (B) 1 ] 488 (nB) 1 1 345 (1mB)
1,2
@ )
05 02 03 12 04 02 04 12 04 02 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 270 5.0 143 12 26.0 40 139 12 26.0 5.0 14.8 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

69



27(2015) )
[ [ [ 1
28 - 080 28 - 080 28 - 080
[ ] 07 - 00 [ ] 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 917 (mB) [1 ] 21 (mB) 1 1 546 (1mB)
1,2
@ )
05 0.1 03 12 03 0.1 02 12 03 0.1 02 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 40 1438 12 24.0 40 141 12 25.0 40 139 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

70



27(2015) )
[ [ [ 1
28 - 080 28 - 080 28 - 085
[ ] 10 - 00 [ ] 11 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 537 (B) 1 ] 304 (B) 1 1 2,453 (8)
1,2
@ )
03 0.1 02 12 04 02 03 12 03 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 250 40 139 12 24.0 5.0 138 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

71



27(2015) )
1
28 086 28 - 086 28 090
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 ] 100 () [1 1 9,004 (8) [1 1 1,531 (nB)
<0.0002 1 <0.0002 <0.0002 <0.0002 4 <0.0002 1
<0.0002 1 <0.0002 <0.0002 <0.0002 4 <0.0002 1
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 1
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 4 <0.0004 1
<0.020 1 <0.040 <0.040 <0.040 4 <0.040 1
(@ ) <0.008 1 <0.008 <0.008 <0.008 4 <0.006 1
<0.06 1 <0.06 1
<0.06 1
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 1
<0.002 1 <0.002 <0.002 <0.002 4 <0.002 1
03 1 04 03 03 4 05 0.1 04 36
13.0 1 145 58 9.8 4 <0.5 1
1,1,1 <0.030 1 <0.030 <0.030 <0.030 4 <0.001 1
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 4 <0.002 1
( <1.0 1 <1.0 <1.0 <10 4 0.5 1
( <1 1 2 <1 2 4 <1 <1 <1 2
( ) -25 1 -22 -25 -2.3 4 -0.9 1
2 1 7 <1 2 4 30 1
1,1 <0.0020 1 <0.0020 <0.0020 <0.0020 4 <0.0020 1
) 271.7 118 194 12 26.2 117 18.9 48 282 6.4 17.2 36
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)

72



27(2015) )
1 1
28 - 090 28 - 090 28 - 090
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
1 1 (m8) [ 1 843 (8) [1 1 1219(m8)
<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
05 03 0.3 24 0.4 0.3 0.3 24
15.0 1 74 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 09 1 05 1
( <1 1 <1 1
( ) -15 1 -2.7 1
250 1 38 1
1,1 <0.0100 1 <0.0002 1
) 280 9.0 178 24 284 5.6 173 24
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

73



27(2015) )
[ [ [ 1
28 - 091 28 - 091 28 - 094
[ ] 01 - 00 [ ] 02 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,080 (n8) 1 ] 766 (B) 1 1 0(mB)
1,2
@ )
05 01 03 72 04 01 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 6.0 16.5 72 300 40 178 12
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

74



27(2015) )
[ [ 1 [ 1
28 - 094 28 - 095 28 - 095
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,956 (m8) 1 ] 1,525(n8) 1 1 442 (mB)
1,2
@ )
03 02 02 12 05 01 03 12 05 02 04 12
9.0 1 50 1
1,1,1
t (MTBE)
(
(
( ) -10 1 -10 1
1,1
() 270 85 17.1 12 280 8.0 17.2 12
(BOD)
(CoD)
L) (50mm )
(ED)
(n/ml)

75



27(2015) )
1 1
28 - 097 28 - 097 28 - 097
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 2,659 (nB) [1 1 1,016 (nB) [1 1 1,727 (n8)
<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
0.001 0.001 0.001 2 0.002 1 0.001 1
0.002 0.002 0.002 2 0.006 1 <0.002 1
10 0.6 0.8 12 11 0.7 0.9 12 0.7 04 0.5 12
1,1,1
t (MTBE)
(
( <1 <1 <1 2 <1 1 <1 1
( )
4 0 2 2 1 1 7 1
1,1
) 313 72 18.7 12 24.0 9.0 18.1 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)

76



27(2015) )
[ 1 [ [ 1
28 - 097 28 - 097 28 - 097
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 () [1 1 726(8) [1 ] (m8)
<0.002 1
1,2
@ )
<006 1
0.001 1
0.003 1
05 0.0 03 12
1,1,1
t (MTBE)
(
( <1 1
( )
1,1
() 270 10.0 209 12
(BOD)
(CoD)
L) (50mm )
(ED)
(n/ml)

7



27(2015) )
1 1
28 - 097 28 - 097 28 - 097
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
1 1 619 (n8) [ 1 () [1 1 514(n®)
<0.002 1 <0.002 <0.002 <0.002 2
1,2
@ )
<0.06 1 <0.06 <0.06 <0.06 2
0.001 1 <0.001 <0.001 <0.001 2
0.006 1 <0.002 <0.002 <0.002 2
0.5 0.2 0.3 12 0.5 04 0.5 12
1,1,1
t (MTBE)
(
( <1 1 <1 <1 <1 2
( )
2 1 5 0 3 2
1,1
) 26.0 10.0 18.0 12 27.0 11.0 189 12
(BOD)
(Cop)
L) (50mm
(ES)
(n/ml)

78



27(2015) )
] ]
28 - 097 28 - 097 28 - 097
[ ] 10 - 00 [ ] 11 - 00 [ ] 12 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,726 (mB) [1 ] 497 (nB) [1 1 308(mB)
<0.002 1 <0.002 1 <0.002
1,2
@ )
<0.06 1 <0.06 1 <0.06
<0.001 1 <0.001 1 <0.001
<0.002 1 <0.002 1 0.003
0.6 04 0.5 12 04 03 0.4 12 0.6 04 0.5
1,1,1
t (MTBE)
(
( 2 1 <1 1 <1
( )
1 1 0 1 0
1,1
) 27.0 11.0 19.6 12 29.0 11.0 220 12 250 155 212
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

79



27(2015) )
1 1
28 - 097 28 - 097 28 - 097
[ ] 13 - 00 [ 1 14 - 00 [ ] 15 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 497 (mB) [1 1 316(mB) [1 1 320(nB)
<0.0002
<0.002 1 <0.002 1
1,2
Q@ )
<0.06 1 <0.06 <0.06 1
<0.001 1 <0.001 <0.001 1
<0.002 1 <0.002 <0.002 1
0.7 0.5 0.6 12 0.6 04 0.5 1.0 0.3 0.6 6
1,1,1
t (MTBE)
(
( <1 1 <1 <1 1
( )
2 1 0 16 1
1,1
) 18.0 16.0 16.8 12 19.0 14.0 16.6 185 14.0 16.7 12
(BOD)
(cop)
L) (50mm
(ES)
(n/ml)

80



27(2015) )
1 1
28 - 097 28 - 097 28 - 097
[ 1 17 - 00 [ ] 18 - 00 [ ] 19 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 246 (mB) [1 1 15 () [1 1 415(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 <0.004 1 0.003 1
0.8 05 0.6 12 05 0.2 04 12 0.7 04 05 12
1,1,1
t (MTBE)
(
( <1 1 2 1 2 1
( )
1 1 6 1 73 1
1,1
) 280 11.0 195 12 250 105 194 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
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27(2015) )
1
28 - 097 28 - 097 28 - 097
[ ] 20 - 00 [ ] 21 - 00 [ 1 22 - 00
[ ] [ ] [ 1
[ 1 [ [
[1 ] 906 (1mB) [1 1 593 (rB) [1 1 4,851 (mB)
<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 0.001 1 0.003 0.002 0.003 2
0.005 1 0.004 1 0.006 0.003 0.005 2
0.5 0.3 04 12 0.6 03 0.4 12 0.5 0.3 0.4 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 1 <1 <1 2
( )
0 1 0 1 2 1 2 2
1,1
) 28.0 105 194 12 28.0 6.5 18.0 12 28.3 10.2 19.0 12
(BOD)
(Cop)
L) (50mm
(ES)
(n/ml)
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27(2015) )
1 1
28 - 097 28 - 097 28 - 097
[ ] 23 - 00 [ ] 24 - 00 [ ] 26 - 00
[ 1 [ 1 [ 1
[ ] [ [ 1
[1 ] 1,415 (n8) 1 ] 2,269 () 1 1 5,010 (n8)
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<006 1 <006 1 <006 1
0.003 1 0.002 1 0.002 1
0.005 1 0.006 1 0.004 1
0.7 0.4 0.6 12 0.8 05 0.6 12 0.7 0.3 0.6 12
1,1,1
t (MTBE)
(
( <2 1 2 1 <1 1
( )
1 1 1 1 2 1
1,1
() 25.0 10.0 17.8 12 254 10.0 19.0 12 270 111 18.8 12
(BOD)
(CoD)
[} (50mm )
(ED)
(n/ml)
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27(2015) )
1 1
28 - 097 28 - 097 28 - 097
[ 1 27 - 00 [ ] 28 - 00 [ 1 29 - 00
[ 1 [ 1 [ 1
[ ] [ [ 1
[1 ] 4 (mB) 1 ] 778(B) 1 1 1,300 (mB)
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<006 1 <006 1 <006 1
0.001 1 <0.001 1 <0.001 1
0.002 1 <0.002 1 <0.002 1
038 05 0.7 12 0.6 0.4 05 12 0.6 0.2 0.4 24
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
7 1 2 1 1 1
1,1
() 304 77 19.9 12 283 9.0 214 24
(BOD)
(CoD)
[} (50mm )
(ED)
(n/ml)
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27(2015) )
1 1
28 - 097 28 - 097 28 - 097
[ 1 30 - 00 [ ] 31 - 00 [ 1 32 - 00
[ 1 [ 1 [ 1
[ ] [ [ 1
[1 1 18 (n®) [1 1 13 (m8) [1 ] 9(md)
<0.002 1 <0.002 1 <0002 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.002 1
<0.002 1 0.006 1
09 0.6 0.7 12 0.7 0.4 0.6 12 0.6 0.2 0.4 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
3 1 <0 1 0 1
1,1
() 205 125 16.7 12 24.0 80 156 12 24.0 20 176 12
(BOD)
(cop)
[} (50mm )
(ss)
(n/ml)
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27(2015) )
1 1
28 - 097 28 - 097 28 - 097
[ ] 33 - 00 [ ] 34 - 00 [ ] 35 - 00
[ 1 [ 1 [ 1
[ ] [ [ 1
[1 ] 5 (m8) 1 ] 2,259 (n8) 1 1 269 (1m8)
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<006 1 <006 1 <006 1
0.001 1 0.001 1 <0.001 1
0.003 1 0.007 1 <0.002 1
03 0.2 0.3 12 05 0.1 03 12 0.5 0.3 0.4 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 1 1
( )
2 1 1 1 0 1
1,1
() 28.0 11.0 19.6 12 251 42 16.8 12
(BOD)
(CoD)
[} (50mm )
(ED)
(n/ml)
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27(2015) )
1 1
28 - 097 28 - 097 28 - 097
[ ] 36 - 00 [ 1 37 - 00 [ ] 38 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 1,129 (nB) [1 1 529(B) [1 1 211 (nB)
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.002 1 0.003 1 <0.001 1
0.009 1 0.008 1 0.004 1
04 01 03 12 04 0.2 03 12 0.6 02 04 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
1 1 1 1 2 1
1,1
) 29.8 7.8 189 12 283 6.8 193 12 263 105 195 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
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27(2015) )
1 [ 1
28 - 097 28 - 097 28 - 097
[ 1 39 - 00 [ 1 40 - 00 [ 1 41 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 346 (mB) [1 1 389(B) [1 1 2,218 (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 0.001 1
<0.002 1 <0.002 1 0.005 1
03 02 02 12 04 0.2 03 12 0.7 05 05 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
1 1 0 1 10 1
1,1
) 28.0 10.5 195 12 295 9.0 175 12 304 84 18.0 12
(BOD)
(CoD)
L) (50mm )
(E)
(n/ml)
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27(2015) )
1 1
28 - 097 28 - 097 28 - 097
[ 1 42 - 00 [ 1 43 - 00 [ 1 44 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 812 (mB) [1 1 414(nB) [1 1 597 (B)
<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 0.004 1 <0.002 1
05 02 04 12 05 01 03 12 05 03 03 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
5 1 2 1 2 1
1,1
) 328 10.2 19.2 12 18.9 15.8 171 12 30.7 113 19.2 12
(BOD)
(CoD)
L) (50mm )
(E)
(n/ml)
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27(2015) )
1 1
28 - 097 28 - 097 28 - 097
[ 1 46 - 00 [ 1 47 - 00 [ ] 48 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 243 (mB) [1 1 294 (nB) [1 1 2,146 (B)
<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 0.007 1 <0.002 1
03 02 03 12 03 01 0.2 12 03 02 03 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
16 1 0 1 1 1
1,1
) 30.2 9.5 184 12 296 10.0 20.2 12
(BOD)
(CoD)
L) (50mm )
(E)
(n/ml)

90



27(2015) )
1 1
28 098 28 098 28 098
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 379 (mB) [1 1 1,006 (nB) [1 1 1,755 (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
(@ ) <0.006 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
05 03 04 12 06 03 05 12 0.4 02 03 24
21 1 8.6 1 110 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 038 1 09 1 06 1
( <1 1 <1 1 <1 1
( ) -11 1 -12 1 -11 1
0 1 0 1 4 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 29.8 9.1 18.2 12 28.3 7.6 17.2 12 27.7 95 171 24
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)
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27(2015) )
1 [ 1
28 - 098 28 - 098 -
[ ] 06 - 00 [ ] 07 - 00 [ 1 -
[ ] [ ] [ 1
[ 1 [ [ 1
1 1 15 (m8) [ 1 44 (n8) [1 1 ()
<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
0.009 1 <0.002 1
0.8 02 04 12 06 04 04 12
0.5 1 12 1
1,1,1 <0.001 1 0.001 1
t (MTBE) <0.002 1 0.002 1
( 25 1 1.2 1
( <1 1 1 1
( ) -22 1 -2.9 1
4 1 0 1
1,1 <0.0020 1 <0.0020 1
) 278 70 16.7 12 28.0 50 16.5 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)
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