25(2013)

] [
45 - 001 45 - 001 45 - 001
[ ] 01 - 00 [ ] 03 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 70832(md) [1 ] 54,110(rB) [1 1 2,134 (B)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
0.003 <0.001 0.001 4 0.003 <0.001 0.001 4 <0.001 <0.001 <0.001 4
0.007 <0.002 0.004 4 0.006 <0.002 0.002 4 <0.002 <0.002 <0.002 4
0.7 0.4 0.6 12 0.7 0.4 0.5 12 05 0.4 04 12
138 3.0 9.8 4 186 42 116 4 22 18 20 4
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 21 12 16 4 20 14 18 4 0.9 0.5 0.6 4
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -16 -18 -17 4 -14 -1.9 -16 4 -16 -23 -19 4
3 0 1 12 4 0 1 12 1 0 0 12
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 304 127 20.9 12 29.6 113 199 12 254 128 187 12
(BOD)
(CoD)
vy (50mm
)
130 26 9.2 4 17.0 38 110 4 20 16 18 4
(n/ml)
36.5 311 332 4 36.9 316 348 4 304 199 27.0 4




25(2013) )
1 1 [
45 - 001 45 - 001 45 - 001
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 2,148 () [1 1 281(B) [1 1 2,162 (nB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 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
0.6 0.4 0.5 12 0.6 0.4 04 12 04 0.3 04 12
9.2 6.2 77 4 44 19 34 4 16.0 10.8 12.8 4
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 0.6 0.3 05 4 09 0.6 0.8 4 1.0 0.7 0.8 4
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -21 -26 -23 4 -15 -18 -16 4 -16 -19 -18 4
3 0 2 12 1 0 0 12 1 0 0 12
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 28.7 14.6 19.7 12 242 12.3 183 12 30.0 138 21.3 12
(BOD)
(CoD)
vy (50mm
(89)
8.6 58 72 4 42 17 31 4 15.0 10.0 120 4
(n/ml)
30.7 256 287 4 280 205 251 4 408 318 370 4




25(2013) )
] [ [ ]
45 - 001 45 001 45 - 001
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ ] [ [ ]
[ ] [ [ ]
[ 1 7996 (n8) [ ] (8) [1 1 (n8)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.010 <0.010 <0.010 12
1,2 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4
@ ) <0.010 <0.010 <0.010 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
04 0.3 04 12
104 4.2 78 4
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4
( 10 0.8 0.9 4
( <1 <1 <1 12
( ) -12 -19 -16 4
6 0 2 12
1,1 <0.0020 <0.0020 <0.0020 4
() 289 128 206 12
(BOD)
(CoD)
vy (50mm
(89)
9.5 38 72 4
(n/ml)
38.0 322 356 4




25(2013) )
] [ ]
45 - 002 45 - 002 45 - 002
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 12,512 () [1 ] 4,139(nB) [1 1 5,043 (mB)
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.3 12 0.3 0.1 0.2 12 04 0.2 0.3 12
41 1 41 1 41 1
1,1,1
t (MTBE)
( 0.2 1 0.2 1 <0.1 1
( <1 1 <1 1 <1 1
( )
0 1 0 1 0 1
1,1
) 246 108 178 12 30.5 101 199 12 229 13.0 179 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
1 1 [ 1
45 - 002 45 - 002 45 - 002
[ 1 04 - 00 [ ] 05 - 00 [ 1 06 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[1 1 15702 () [1 1 1,130 (8) 1 1 3443(m)
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.2 12 03 0.1 0.2 12 04 0.2 0.3 12
9.1 1 30 1 45 1
1,1,1
t (MTBE)
( 0.2 1 <0.1 1 0.2 1
( <1 1 <1 1 <1 1
( )
0 1 0 1 0 1
1,1
( ) 29.3 123 20.6 12 310 11.2 204 12 285 10.8 19.0 12
(BOD)
(CoD)
vy (50mm
(ss)

(n/ml)




25(2013)

13,044 (n®)

2,063 ()

1 6742(md)

1,2

<0.0015
<0.0002
<0.001
<0.004
<0.0004

(@

<0.001

<0.001

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

05

<0.002

03 04

12

05

<0.002

02 03

12

<0.002

<0.10

03 0.2 03
15.0

<0.001

i G i i i i L il

~~

(VTBE)

<0.002
0.3

<1
-19

1

1,1

)

(BOD)
(CoD)

270

110 20.3

13

29.0

120 20.3

13

<0.0100
24.8 134 209

G

w)
)

(50mm

(n/ml)




25(2013) )
] [ ]
45 004 45 004 45 004
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 14,658 () [1 ] 2,246 (n8) [1 1 786 (1mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.004 1 <0.004 1 <0.004 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
0.3 0.2 0.2 13 0.4 0.3 0.3 13 03 0.2 0.3 13
8.8 1 132 1 141 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.3 1 0.3 1 0.3 1
( <1 1 <1 1 <1 1
( ) -16 1 -18 1 -20 1
14 1 8 1 1 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 29.9 115 20.8 13 279 103 210 13 27.2 138 210 13
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ ]
45 004 45 004 45 004
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 17,808 () [1 ] 2,602 (nB) [1 1 1,746 (nB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.004 1 <0.004 1 <0.004 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
04 0.2 0.3 13 0.3 0.2 0.2 13 04 0.2 0.3 13
15.0 1 154 1 26.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.5 1 0.6 1 0.5 1
( <1 1 <1 1 <1 1
( ) -17 1 -22 1 -16 1
7 1 26 1 7 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 316 120 220 13 21.6 149 185 13 24.7 133 194 13
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
] [ ] [ ]
45 004 45 004 45 004
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 1,724 (B) [1 ] 3,478(nB) [1 1 27 (m8)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.004 1 <0.004 1 <0.004 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 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
0.002 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
04 0.2 0.3 13 0.3 0.2 0.3 13 04 0.2 0.3 13
8.8 1 29.0 1 141 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.5 1 0.6 1 0.5 1
( <1 1 <1 1 <1 1
( ) -14 1 -20 1 -26 1
3 1 300 1 2 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 250 113 18.6 13 26.1 127 20.3 13 27.2 9.6 187 13
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ ]
45 005 45 006 45 - 006
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 24951(mB) [1 ] 3,267 (mB) [1 1 310(B)
<0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1
Q@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.010 1 <0.001 1
<0.002 1 <0.002 1
<0.10 1 <0.10 1
0.5 0.3 04 12 0.2 0.1 0.2 12 0.2 1
22 1 5.8 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 0.1 1 0.1 1
( <1 1 <1 1
( ) -20 1 -20 1
11 1 3 1
1,1 <0.0020 1 <0.0020 1
) 31.0 130 220 12 275 127 19.8 12 24.2 121 184 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

10



25(2013)

[ ]
45 006 45 006 45 006
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 305 (mB) [1 ] 60 (mB) [1 1 325(mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1 <0.001 1
Q@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
0.1 1 0.2 1 0.2 1
4.7 1 5.0 1 5.8 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( <0.1 1 <0.1 1 0.1 1
( <1 1 <1 1 <1 1
( ) -18 1 -13 1 -20 1
20 1 5 1 3 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 26.0 112 184 12 26.9 127 194 12 26.1 104 182 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

11



25(2013) )
[ [ 1 [ 1
45 - 007 45 - 007 45 - 008
[ 1 01 - 00 [ ] 02 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 1,100 () i ] 4,598 (B) 1 ] 3,498 (m8)
1,2
@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.2 0.2 0.2 12 03 0.2 0.2 12 <0.3 <0.2 <0.2 12
1,1,1
t (MTBE)
(
C <1 1
( )
1,1
) 29.5 85 185 12 320 125 21.7 12 27.0 14.0 <20.2 12
(BOD)
(CoD)
vy (50mm
(ss)
(n/ml)

12



25(2013) )
[ 1 [ 1 [ 1
45 - 008 45 - 009 45 - 010
[ 1 03 - 00 [ ] o1 - 01 [ 1 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 8,147 (md) 1 ] 3,674 (mB) 1 ] 3,373(m®)
1,2
@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
<0.3 <0.1 <0.2 12 04 0.2 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
C <1 1
( )
1,1
) 23.0 15.8 <187 12 25.0 11.0 17.8 12 320 10.0 19.6 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

13



25(2013)

[ [ 1 [ 1
45 - 010 45 - 010 45 - 012
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 81 (mB) [1 ] 299 (nB) [1 1 7,828 (1mB)
1,2
Q@ )
0.3 0.2 0.2 12 0.5 0.2 0.3 12 03 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 140 191 12 280 12.0 186 12 276 105 194 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

14



25(2013)

1

176 (8)

1 4606(n)

1 7507(md)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

04

02

03

365

<0.002

04 02 03
18
<0.001

i L

12

04 03 04

12

~~

(VTBE)

<0.002

<1
-19
9

-

1,1

)

(BOD)
(CoD)

249

131

193

12

<0.0100

G

29.2 110 20.0

12

w)
)

(50mm

(n/ml)

82 53 6.5

12

15



25(2013)

1 6118(nd)

(m8)

1 3648(mB)

1,2

<0.0015
<0.0002
0.004
<0.004
<0.0004

(@

<0.040
<0.010

<0.001

i i

1,1,1

04

03

04

12

0.7

0.1

04

12

<0.002

03 02 02
31
<0.001

13

~~

(VTBE)

<0.002

<1
-19
18

[iN

1,1

)

(BOD)
(CoD)

270

188

221

12

26.9

182

217

12

<0.0100
30.7 110 198

PRk

w)
)

(50mm

(n/ml)

16



25(2013) )
] [ ]
45 - 018 45 - 023 45 - 023
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 2,604 (mB) [1 ] 1,935(mB) [1 1 3,985(mB)
<0.0015 1
<0.0002 1
<0.001 1
<0.004 1
1,2 <0.0004 1
<0.040 1
(¢ ) <0.010 1
<0.001 1
<0.002 1
0.3 0.1 0.2 13 0.4 0.1 0.2 12 03 0.2 0.3 12
35 1
1,1,1 <0.001 1
t (MTBE) <0.002 1
(
( <1 1
( ) -12 1
1 1
1,1 <0.0100 1
) 28.3 122 194 13 27.0 6.0 188 12 285 13.0 205 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

17



25(2013) )
[ [ 1 [ 1
45 - 024 45 - 026 45 - 027
[ 1 01 - 00 [ ] 01 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 8,437 (1B) ¥ 1 2,477 (nB) 1 ] 5,896 (T8)
1,2
@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.3 0.1 03 12 04 0.1 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
0 1
1,1
) 292 14.0 210 12 210 14.0 167 10
(BOD)
(CoD)
vy (50mm
(ss)
(n/ml)

18



25(2013) )
] [
45 - 027 45 - 028 45 - 029
[ ] 02 - 01 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 1,491 (B) [1 ] 3,700 (nB) [1 1 4,085 (nB)
<0.0015 1
<0.0002 1
<0.001 1
<0.004 1
1,2 <0.0004 1
<0.040 1
(¢ ) <0.010 1
<0.06 1 <0.06 1
<0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.3 0.2 0.2 12 0.4 0.2 0.3 12 0.2 0.1 0.1 12
145 1
1,1,1 <0.001 1
t (MTBE) <0.002 1
(
( <1 1
( ) -2.1 1
0 1
1,1 <0.0100 1
) 293 119 210 13
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

19



25(2013)

[
45 031 45 031 45 031
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 686 (8) [1 ] 1,793 (mB) [1 1 96 (M)
<0.0002 1 <0.0002 1 <0.0002 1
0.0001 1 0.0001 1 0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1 <0.001 1
Q@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
<0.2 <0.1 <0.2 12 <03 <01 <0.2 13 <0.2 <0.1 <0.2 13
9.8 1 16.0 1 18.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 0.3 1 0.3 1 <0.1 1
( <1 1 <1 1 <1 1
( ) -15 1 -21 1 -18 1
0 1 7 1 50 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 26.7 137 <20.0 13 27.0 10.5 <20.1 13 240 152 <19.9 13
(BOD)
(CoD)
vy (50mm
)
(n/ml)

20



