23(2011)

[ [ ]
45 - 001 45 - 001 45 - 001
[ ] 01 - 00 [ ] 03 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 67469(m) [1 ] 45,351(n8) [1 ] 10,951(nmB)
<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
2 ) <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 0.002 <0.001 0.001 4 <0.001 <0.001 <0.001 4
0.006 <0.002 0.002 4 0.004 <0.002 <0.002 4 0.003 <0.002 <0.003 4
0.7 0.4 0.5 12 0.6 04 0.5 12 0.6 0.4 04 12
8.7 38 59 4 8.2 5.8 6.8 4 2.7 15 22 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
( 32 17 22 4 31 19 22 4 19 12 15 4
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -14 -18 -1.6 4 -14 -1.9 -17 4 -16 -18 -16 4
4 0 2 12 2 0 0 12 4 0 1 12
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 284 119 20.6 12 275 10.0 19.6 12 28.2 108 20.2 12
V) (50mm
(BOD)
8.1 34 54 4 7.6 53 6.2 4 24 14 20 4
(CoD)
(n/nml)
338 292 315 4 36.7 332 346 4 28.7 203 232 4

(58)




23(2011) )
[ ] [ ]
45 - 001 45 - 001 45 - 001
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 3,266 (1mB) [1 ] 996 (8) [1 ] 2,118(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
2 ) <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
0.8 0.4 0.6 12 0.8 04 0.6 12 0.6 0.4 0.5 12
35 22 28 4 44 35 41 4 101 6.9 8.2 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
( 0.8 05 0.6 4 11 0.5 0.7 4 05 <0.1 0.3 4
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -14 -24 -20 4 -19 -26 -24 4 -23 -28 -25 4
1 0 0 9 35 0 6 9 6 0 1 9
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 275 109 191 12 243 8.7 172 12 238 119 194 12
V) (50mm
(BOD)
29 21 25 4 42 31 38 4 9.5 6.2 7.8 4
(CoD)
(n/nml)
45.9 17.2 215 4 313 174 222 4 29.0 258 279 4

(58)




23(2011) )
[ ] [
45 - 001 45 - 001 45 - 001
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 299 (mB) [1 ] 2,231(mB) [1 ] 7,911 (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
2 ) <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
0.4 0.3 0.4 12 04 02 0.3 12 04 0.3 0.3 12
32 21 25 4 134 101 115 4 73 42 6.2 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
( 12 0.9 10 4 12 0.9 11 4 14 10 12 4
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -13 -2.0 -17 4 -14 -1.9 -16 4 -13 -1.9 -16 4
4 0 1 12 25 0 3 12 2 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
) 258 111 191 12 28.0 132 20.9 12 28.8 121 204 12
V) (50mm
(BOD)
3.2 19 24 4 130 94 110 4 6.7 42 5.8 4
(CoD)
(n/nml)
256 19.2 230 4 423 308 376 4 352 284 320 4

(58)




23(2011) )
[ 1 [ [
45 - 001 45 - 001 45 - 002
[ 1 12 - 00 [ ] 13 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 1 (m8) [1 ] (mB) 1 1 12,530(md)
1,2
@ )
<0.001 1
<0.002 1
04 0.2 03 12
6.3 1
1,1,1
t (MTBE)
( 02 1
( <1 1
( )
0 1
1,1
) 24.1 10.9 184 12
V) (50mm
(BOD)
(coD)
(n/ml)

(89)




23(2011) )
[ ] [ [ ]
45 - 002 45 - 002 45 - 002
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 4,637 (m8) [1 ] 4,990 (B) [1 1 17,163(mB)
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.1 0.2 12 04 0.2 0.3 12 0.3 0.2 0.3 12
34 1 44 1 7.7 1
1,1,1
t (MTBE)
( 0.4 1 0.1 1 0.2 1
( <1 1 <1 1 <1 1
( )
0 1 0 1 2 1
1,1
) 296 9.8 203 12 223 12.8 184 12 26.7 12.0 20.3 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




23(2011) )
[ ] [ [
45 - 002 45 - 002 45 - 003
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 1,093 (mB) [1 ] 3,915(nB) [1 14,264(nB)
1,2
Q@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.1 0.2 12 03 0.2 0.2 12 04 0.3 0.3 12
4.7 1 48 1
1,1,1
t (MTBE)
( 0.2 1 0.2 1
( <1 1 <1 1
( )
0 1 0 1
1,1
) 282 10.9 205 12 252 9.9 1838 12 26.0 11.0 188 13
(W) (50mm )
(BOD)
(Cob)
(n/ml)

(89)




23(2011)

[ [ ]
45 003 45 004 45 004
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 2,101 (mB) [1 ] 7,090 (mB) [1 ] 14551(nB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
<0.10 1 <0.10 1
0.4 0.1 0.3 12 03 02 0.3 13 0.3 0.2 0.3 13
132 1 79 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
( ) -2.0 1 -17 1
7 1 18 1
1,1 <0.0100 1 <0.0100 1
) 26.0 110 186 12 26.0 138 20.7 13 273 113 199 13
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011) )
[ ] [ ] ]
45 004 45 004 45 004
[ ] 03 - 00 [ ] 04 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 2,280 (1mB) [1 ] 778(nB) [1 ] 17,598(nB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
0.4 0.3 0.3 13 04 02 0.3 13 04 0.3 0.3 13
110 1 136 1 119 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.3 1 0.3 1 0.6 1
( <1 1 <1 1 <1 1
( ) -19 1 -21 1 -18 1
10 1 10 1 14 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 264 113 199 13 26.1 134 20.8 13 29.7 120 20.9 13
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011) )
[ ] [ ]
45 004 45 004 45 004
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 2,749 (mB) [1 ] 1,881 (mB) [1 ] 1,862 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
0.4 0.2 0.3 13 04 02 0.3 13 04 <0.1 0.3 13
16.7 1 16.7 1 84 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.8 1 0.8 1 0.8 1
( <1 1 <1 1 <1 1
( ) -17 1 -17 1 -16 1
11 1 11 1 3 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 244 138 196 13 244 138 19.6 13 243 121 189 13
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011) )
[ ] [ ]
45 004 45 004 45 004
[ ] 10 - 00 [ ] 11 - 00 [ ] 12 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 3,339 (mB) [1 ] 24 (nB) [1 ] 127 (B)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
<0.10 1 <0.10 1
0.3 0.2 0.3 13 03 02 0.3 13 0.5 0.2 04 366
251 1 141 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 03 1 05 1
( <1 1 <1 1
( ) -22 1 -27 1
1 1 4 1
1,1 <0.0100 1 <0.0100 1
) 237 16.7 20.2 13 253 107 19.0 13 26.5 106 18.8 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

10



23(2011)

1

26,130 ()

1

3,330(B)

1

] 445 (1)

1,2

<0.0002
<0.0001
<0.001
<0.005
<0.0004

Q@

<0.001
<0.010
<0.06
<0.06
<0.001

05

03

04

12

03

<0.002

<0.10

02 0.2
35

<0.001

i L i L

04 0.1 02

12

(MTBE)

<0.001
0.3

<1
-1.9

1

1,1

)
w)

(50mm

(BOD)

213

<0.0020
140 171

B

29.0 110 19.8

12

/nl)

(58)

(CoD)

11



23(2011)

[ [ ] [ ]
45 - 007 45 - 007 45 - 008
[ ] 02 - 00 [ ] 03 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ 1 [ 1
[1 1 439 (nB) [1 ] 4,657 (mB) [1 ] 3,536 (mB)
1,2
Q@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.4 0.2 0.2 12 04 0.2 0.2 12 <0.3 <0.1 <0.2 12
1,1,1
t (MTBE)
(
( <1 1
( )
1,1
) 273 13.0 19.7 12 28.0 13.0 20.2 12 245 14.0 <19.2 12
V) (50mm
(BOD)
(Cob)
(n/ml)
(89)

12



23(2011) )
[ ] [ ] [ ]
45 - 008 45 - 009 45 - 010
[ ] 03 - 00 [ ] 01 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 8,112 (mB) [1 ] 3,887 (nB) [1 ] 3,518(mB)
1,2
Q@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
<0.2 <02 <0.2 12 03 0.2 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
( <1 1
( )
1,1
) 223 15.2 <187 12 240 10.0 178 12 27.0 12.0 189 12
V) (50mm
(BOD)
(Cob)
(n/ml)
(89)

13



23(2011) )
[ [ 1 [ 1
45 - 010 45 - 010 45 - 012
[ 1 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 72 () 1 1 276 (n8) 1 ] 7,728 ()
1,2
@ )
0.3 0.2 0.2 12 04 0.2 0.3 12 0.3 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 7.0 184 12 27.0 7.0 183 12 27.2 11.3 19.6 10
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

14



23(2011)

1

161 ()

1 3657(nd)

[1

1 6665(n8)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010
<0.06
<0.06
<0.001

04

<0.0

03

366

<0.002

04 <0.0 02
<2.0
<0.030

I i i

12

04 02 02

12

(MTBE)

<0.002

<1
-21
1

-

1,1

)
w)

(50mm

(BOD)

25.0

121

188

12

<0.0100

Rk

248 120 191

12

/nl)

(58)

(CoD)

93 57 6.9

11

15



23(2011)

1

6,259 (8)

1

125 ()

1

1 3517(nB)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010

<0.001

i i

0.6

02

04

12

03

01

02

12

<0.002

04 02 03
<20
<0.030

12

(MTBE)

<0.002

<1
-14
110

-

1,1

)
w)

(50mm

(BOD)

225

9.0

164

12

24.8

115

20.0

12

<0.0100
270 9.0 19.0

G

/nl)

(58)

(CoD)

16



23(2011)

1

2,406 (B)

1

2,044 (n8)

1

] 4,470 (n8)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010

<0.001

e

04

<0.002

03 03
31
<0.030

12

03

01

02

12

03 02 03

12

(MTBE)

<0.002

<1
-13
0

-

1,1

)
w)

(50mm

(BOD)

26.0

<0.0100
9.0 188

Pk e

25.0

120

19.1

12

30.0 120 214

12

/nl)

(58)

(CoD)

17



23(2011)

[ [ 1 [ 1
45 - 024 45 - 026 45 - 027
[ ] 01 - 00 [ ] 01 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 8,611 (mB) [1 ] 2,496 (mB) [1 ] 5,994 (mB)
1,2
Q@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.4 0.2 0.3 12 04 0.2 0.3 12 0.3 1
1,1,1
t (MTBE)
(
(
( )
0 1
1,1
) 26.8 115 19.3 12 210 13.0 169 11 27.0 16.0 213 7
V) (50mm
(BOD)
(CoD)
(n/ml)
(59

18



23(2011)

[ [ ]
45 - 027 45 - 028 45 - 029
[ ] 02 - 01 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 1,580 (1mB) [1 ] 3,000 (nB) [1 ] 3,609 (mB)
<0.0015 1
<0.0002 1
<0.001 1
<0.005 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
0.2 1 04 02 0.2 12 0.2 0.1 0.1 12
141 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
(
( <1 1
( ) -2.3 1
0 1
1,1 <0.0100 1
) 28.0 17.0 21.0 7 26.0 125 20.1 13
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

19



23(2011)

[ [ 1
45 031 45 031 45 031
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ [ [ ]
1 ] 629 (8) [1 ] 1,758 (n8) [1 ] 95 ()
<0.0002 1 <0.0002 1 <0.0002 1
0.0001 1 <0.0002 1 0.0001 1
<0001 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
<0001 1 <0.001 1 <0.001 1
Q@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <006 1
<0.06 1 <0.06 1 <006 1
<0001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<010 1 <010 1 <010 1
<02 0.1 <02 12 <03 <02 <02 12 <03 <02 <0.2 12
838 1 130 1 190 1
1,1,1 <0001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 03 1 <01 1 <01 1
( 1 1 <1 1 <1 1
( ) -16 1 -22 1 -1.7 1
2 1 5 1 26 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
() 265 131 <199 12 204 123 <208 12 24.0 15.0 <19.6 12
V) (50mm
(BOD)
(coD)
(n/nl)
(59

20



