23(2011)

] [
12 - 001 12 - 001 12 - 001
[ ] 02 - 00 [ ] 03 - 01 [ ] 03 - 02
[ ] [ ] [ ]
[ [ 1 [
[1 145,805 (nB) [1 ] 87,938(1mB) [1 1 207,165(mB)
<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
0.003 <0.001 0.002 4 0.003 <0.001 0.001 4 0.003 <0.001 0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.7 0.4 0.6 12 10 0.6 0.7 12 0.9 0.6 0.8 12
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 19 0.6 12 12 16 0.6 10 12 22 0.6 12 12
( 1 1 1 12 1 1 1 12 1 1 1 12
( )
80 0 14 12 0 0 0 12 0 0 0 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 272 54 16.6 12 26.7 71 17.0 12 259 85 178 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
38.0 26.0 310 4 350 220 29.0 4 39.0 15.0 28.0 4




23(2011) )
] [ ] [
12 - 001 12 - 001 12 - 001
[ ] 04 - 00 [ 1 10 - 02 [ ] 11 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1  99,035(nB) [1 ] 51,000(B) [1 1 163,122(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
0.003 <0.001 0.002 4 0.001 <0.001 <0.001 4 0.003 <0.001 0.002 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.002 <0.001 0.001 4 <0.001 <0.001 <0.001 4 0.002 <0.001 0.001 4
0.003 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.003 <0.002 <0.002 4
0.9 0.4 0.6 12 0.8 05 0.6 12 0.8 0.6 0.7 12
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 22 0.9 15 12 19 0.6 12 12 19 0.9 14 12
( 1 1 1 12 1 1 1 12 1 1 1 12
( )
0 0 0 12 0 0 0 12 2 0 0 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 28.3 9.0 187 12 26.5 9.5 183 12 30.2 53 16.7 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
33.0 19.0 27.0 4 40.0 19.0 29.0 4 40.0 23.0 31.0 4




23(2011)

[ ] [ ]
12 - 001 12 - 001 12 002
[ ] 12 - 00 [ ] 13 - 00 [ ] 01 - 00
[ ] [ ] [
[ [ 1 [ ]
[1 58,720 (mB) [1 ] 57,396(B) [1 ] 805 (B)
<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
0.002 <0.001 0.001 4 0.002 <0.001 0.001 4 <0.001 1
0.006 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
2 ) <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 <0.001 1
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.001 1
0.8 0.5 0.7 12 0.8 05 0.7 12 0.7 0.4 0.6 12
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 16 0.6 12 12 22 0.6 13 12
( 1 1 1 12 1 1 1 12 <1 1
( ) -0.6 1
13 0 6 12 0 0 0 12 11 1
1,1 <0.0100 1 <0.0100 1 <0.0010 1
) 28.8 8.1 187 12 29.0 6.1 16.8 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
47.0 17.0 37.0 4 43.0 25.0 33.0 4




23(2011) )
[ ] [ ] [ ]
12 - 002 12 - 002 12 - 002
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 4,553 (mB) [1 ] 7,909 (nB) [1 1 635(m)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.001 1 0.001 1 <0.001 1
0.8 0.4 0.6 12 0.6 0.4 0.5 12 10 0.5 0.7 12
6.5 1 120 1
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( ) -03 1 -08 1 -05 1
1 1 0 1 6 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
(W) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




23(2011)

1

205 (r8)

1

565 (8)

(m8)

1,2

<0.001

<0.0015
<0.0002
<0.001
<0.010
<0.0004

Q@

<0.001

<0.040
<0.010

<0.001

e

0.6

<0.001

04 05

12

07

<0.002

05 0.6
35
<0.030

(MTBE)

<1
-03
95

27

<0.002

0.3

<1

-0.3

2 9

1,1

)
w)

(50mm

(BOD)

<0.0010

Pk e

25.0

<0.0100
106 178

/nl)

(58)

(CoD)




23(2011)

[
12 003 12 003 12 003
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ [ [
[1 1 928 (1mB) [1 ] 2,551 (mB) [1 ] 60 (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
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.6 0.4 0.5 12 0.7 04 0.5 12 0.7 0.5 0.6 12
<0.5 1 16 1 5.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.2 1 0.3 1 0.3 1
( <1 1 <1 1 <1 1
( ) 00 1 00 1 01 1
23 0 3 12 3 0 1 12 21 0 6 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 238 109 17.0 12 241 108 178 12 249 102 179 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011) )
] [ [
12 003 12 003 12 003
[ ] 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ 1 [ [
1 ] 7(m8) [ 1 1,245 (n8) [1 ] 40 ()
<0.0015 1 <0.0015 1 <0.0015 1
0.0003 1 0.0004 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 0.001 1
<0.002 1 <0.002 1 0.002 1
0.7 0.3 0.4 12 0.7 05 0.6 12 0.6 0.3 0.5 12
1.0 1 26 1 29 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.2 1 0.2 1 10 1
( <1 1 <1 1 <1 1
( ) 00 1 03 1 04 1
120 2 55 12 37 1 13 12 43 0 10 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 20.8 8.9 15.0 12 198 112 157 12 259 9.3 179 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011) )
] [ [ ]
12 - 003 12 - 003 12 - 003
[ ] 15 - 00 [ 1 16 - 00 [ 1 17 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
1 ] 242 () [ ] 223(n) [1 ] (8)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1
0.001 1 <0.001 1
<0.002 1 <0.002 1
0.8 0.4 0.6 12 0.8 03 0.6 12
120 1 84 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 03 1 07 1
( <1 1 <1 1
( ) -08 1 -04 1
26 0 7 12 20 0 5 12
1,1 <0.0100 1 <0.0100 1
) 27.0 10.0 188 12 24.9 8.0 16.8 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011)

[ [
12 - 003 12 - 003 12 - 003
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ ] [ ] [ ]
[ [ [
1 ] 300 (B) [ ] (n8) [1 ] 252 ()
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1
0.001 1 <0.001 1
<0.002 1 <0.002 1
0.8 0.5 0.6 12 0.6 0.4 0.5 12
19.0 1 <0.5 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 12 1 08 1
( <1 1 <1 1
( ) -06 1 00 1
7 0 1 12 260 8 67 12
1,1 <0.0100 1 <0.0100 1
) 245 9.2 174 12 270 838 177 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011)

[
12 003 12 003 12 003
[ ] 21 - 00 [ 1 22 - 00 [ 1 23 - 00
[ ] [ ] [ ]
[ [ [
[1 1 489 (nB) [1 45 (nB) [1 ] 10,317(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
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.8 0.6 0.7 12 0.8 03 0.5 12 0.5 0.4 0.5 12
120 1 22 1 6.5 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 05 1 0.3 1 0.6 1
( <1 1 <1 1 <1 1
( ) -0.7 1 -04 1 -05 1
2 0 1 12 26 0 5 12 69 0 9 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 225 108 16.9 12 270 8.0 174 12 28.0 82 176 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

10



23(2011)

[
12 003 12 003 12 003
[ 1 24 - 00 [ 1 25 - 00 [ 1 26 - 00
[ ] [ ] [ ]
[ [ [
[1 1 164 (mB) [1 ] 1,353 (mB) [1 ] 2,456 (B)
<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
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.6 0.4 0.5 12 0.6 04 0.5 12 0.6 0.4 0.5 12
6.6 1 19 1 6.6 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 0.3 1 0.7 1
( <1 1 <1 1 <1 1
( ) -05 1 -04 1 -06 1
19 0 4 12 8 1 4 12 20 0 5 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 194 113 155 12 204 120 16.6 12 28.0 9.4 185 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

11



23(2011) )
] [
12 003 12 003 12 003
[ 1 27 - 00 [ 1 28 - 00 [ 1 29 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 14 (B) [1 ] 2,555(mB) [1 ] 763 (B)
<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
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.1 0.3 12 0.7 04 0.5 12 0.6 0.4 0.5 12
6.1 1 44 1 30 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.3 1 0.5 1 0.7 1
( <1 1 <1 1 <1 1
( ) -14 1 -04 1 -02 1
12 0 3 12 23 1 10 12 39 1 15 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 238 8.6 16.7 12 243 9.6 171 12 272 105 19.2 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

12



23(2011)

1

5,510 ()

1

4,787 ()

1

1 1811(nd)

1,2

<0.0015
<0.0002
<0.001
<0.010
<0.0004

<0.001

Q@

<0.040
<0.010

<0.001

e

0.001

05

<0.002

04 05
6.5
<0.030

09

03

0.002

0.6

12

0.6 05 0.6

12

(MTBE)

69

<0.002

0.6

<1

-05

0 9

<1
-04

1,1

)
w)

(50mm

(BOD)

28.0

<0.0100
8.2 176

245

117

178

12

26.7 89 183

12

/nl)

(58)

(CoD)

13



23(2011) )
[ [ [ ]
12 - 004 12 - 004 12 - 006
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [ 1
[1 (mB) [1 ] 6,104 (m8) [1 1 10,394(mB)
<0.001 1 <0.001 1
1,2
@ )
<0.001 1 0.001 1
<0.002 1 0.002 1
0.7 0.5 0.6 12 0.6 0.4 0.5 12 0.9 0.6 0.7 366
1,1,1
t (MTBE)
(
( <1 1 <1 1
( ) -0.1 1 -05 1
0 1 0 1
1,1
) 278 6.3 16.4 12 19.7 137 171 12 25.0 11.0 170 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

14



23(2011)

1 [
12 006 12 - 010 12 - 010
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 12,176 (mB) [1 ] 13,095(nB) [1 ] 9,923 (B)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 1 0.002 <0.001 <0.001 2 0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 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
Q@ ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.001 1 <0.001 <0.001 <0.001 0.002 0.002 0.002
<0.002 1 0.003 0.003 0.003 0.003 0.002 0.003
07 05 06 366 09 0.7 08 12 0.7 06 07 12
5.3 3.9 4.6 2 5.3 3.7 45 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
( 12 11 12 2 14 13 14 2
( <1 1 <1 <1 <1 2 <1 <1 <1 2
( ) 0.0 1 -12 -19 -16 2 -11 -14 -13 2
0 1 0 0 0 2 0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 23.0 115 171 12 26.4 7.8 174 12 250 6.0 164 12
V) (50mm
(BOD)
(Cob)
(n/ml)
(58)

15



23(2011)

[
12 - 010 12 - 010 12 011
[ ] 03 - 00 [ 1 04 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ [
[ 1 12,087 (n®) I 1 5515(n) [ 1 6641(nB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
0.002 <0.001 <0.001 2 0.002 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 1
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
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2 0.001 0.001 0.001 0.001 1
0.003 0.002 0.003 2 0.004 0.004 0.004 0.003 1
038 0.7 0.8 12 0.7 0.5 0.7 12 0.7 0.4 0.6 12
4.4 3.0 37 2 36 26 31 2 04 1
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
( 12 1.0 11 2 12 1.0 11 2
( <1 <1 <1 2 <1 <1 <1 2 <1 1
( ) -11 -17 -14 2 -10 -16 -13 2 -13 1
0 0 0 2 0 0 0 2 0 1
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
( ) 258 7.0 17.0 12 245 9.0 171 12 249 6.3 17.2 12
w) (50mm 0.052 0.035 0.044 4
(BOD)
(coD)
/nl)
383 254 326 4
(59
38.8 141 279 4
26.5 19.3 226 4

16



23(2011) )
1 1 [ 1
12 - 011 12 011 12 - 011
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ [ 1
[ 1 [ 1 [ 1
[1 1 22693 (nB) [1 1 (n8) [1 1 20472(n®)
<0005 1 <0.005 1
1,2
@ )
0002 1 <0001 1
0002 1 0,002 1
11 04 08 12 08 05 06 12
04 1 0.8 1
1,1,1 <0030 <0030 <0030 12 <0030 <0030 <0030 12
t (MTBE)
(
( <1 1 <1 1
( ) -08 1 12 1
13 1
1,1 <00100 | <00100 |  <0.0100 12 <00100  <00100  <0.0100 12
( ) 237 11.0 176 12 25.0 8.3 171 12
w) (50mm 0,091 0055 0070 4 0.048 0042 0.045 4
(BOD)
(CoD)
@/nl)
768 56.7 696 4 476 315 391 4
(59
16.8 7.1 119 4 324 118 235 4
77 322 390 4 290 200 253 4

17



23(2011) )
1 [
12 - 011 12 011 12 011
[ ] 05 - 00 [ 1 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ ] [ [
[ 1 21373(n®) I 27,728(18) [ 1 11568(nB)
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 12
@ )
0.001 1 <0.001 1 0.001 1
0.004 1 0.002 1 0.004 1
0.7 0.3 05 12 0.6 0.4 05 12 0.6 0.2 0.4 12
09 1 04 1 09 1
1,1,1 <0.030 <0.030 <0.030 12
t (NTBE)
(
( <1 1 <1 1 <1 1
( ) -11 1 -17 1 -13 1
400 1
1,1 <0.0100 <0.0100 <0.0100 12
( ) 258 104 183 12 259 6.6 16.5 12 259 75 17.2 12
w) (50mm 0.097 0.065 0.074 4 0.074 0.041 0.057 4 0.047 0.041 0.044 4
(BOD)
(coD)
/nl)
75.6 39.7 60.0 4 428 20.0 323 4 39.5 218 29.8 4
(59
30.0 15.3 205 4 383 12.6 27.1 4 40.0 24.6 313 4
36.7 222 31.0 4 259 14.3 21.0 4 255 17.6 21.8 4

18



23(2011) )
[ 1 [ [ 1
12 - 012 12 - 012 12 - 012
[ 1 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,247 (B) [1 1 15330(m) ¥ 1 18757(mB)
1,2
@ )
0.8 0.6 0.7 12 0.8 0.6 0.7 12 0.8 05 0.7 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.1 5.6 16.7 12 247 6.0 16.6 12 26.9 6.2 17.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

19



23(2011) )
[ 1 [ [ 1
12 - 012 12 - 013 12 - 013
[ 1 04 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 9,495 (1) [1 ] 2,712(m8) 1 ] 8,058 (m8)
1,2
@ )
09 0.6 0.7 12 0.8 03 0.6 366 09 0.4 0.7 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.1 6.0 17.2 12 245 10.0 17.0 12 232 125 17.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

20



23(2011) )
[ 1 [ [ 1
12 - 013 12 - 013 12 - 013
[ 1 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,034 () [1 ] 4,184 (nB) ¥ 1 7,161 (mB)
1,2
@ )
0.8 04 0.6 366 0.8 03 05 366 0.8 0.4 0.6 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 205 134 17.0 12 24.0 9.5 17.9 12 21.6 12.0 17.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011) )
[ 1 [ 1
12 - 013 12 - 014 12 - 014
[ 1 07 - 00 [ ] o1 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 4,819 (MB) [1 1 11,176(mB) ¥ 1 (B)
1,2
@ )
0.8 04 0.6 366 0.6 05 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 265 85 16.6 12 265 92 184 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011) )
[ [ 1 [ 1
12 - 014 12 - 020 12 - 020
[ ] 03 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ 1 [ 1
[1 (mB) [1 ] 2,415(B) [1 ] 17,101(mB)
1,2
Q@ )
0.002 1 <0.001 1
0.003 1 <0.002 1
0.7 0.4 0.5 12 04 0.1 0.2 12 04 0.2 0.3 12
121 1 12.8 1
1,1,1
t (MTBE)
( 16 1 13 1
( 1 1 1 1
( ) 04 1 -03 1
13 1 0 1
1,1 <0.0020 1 <0.0020 1
() 258 103 17.9 12 26.8 95 184 12
) (50mm )
(BOD)
(CoD)
(n/ml)
(59
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23(2011) )
[ 1 [ 1 [ 1
12 - 020 12 - 020 12 - 020
[ ] 05 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 ] 15457(m) [1 ] 803(n8) [1 ] 8,729 (B)
1,2
Q@ )
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.4 0.2 0.3 12 04 0.2 0.2 12 04 0.2 0.3 12
15.3 1 113 1
1,1,1
t (MTBE)
( 0.9 1 12 1
( 1 1 1 1
( ) -0.1 1 00 1
0 1 0 1
1,1 <0.0020 1 <0.0020 1
) 25.0 71 17.6 12 222 10.5 165 12 26.2 9.8 179 12
) (50mm )
(BOD)
(CoD)
(n/ml)
(59
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23(2011) )
] [ [ ]
12 - 020 12 - 020 12 - 022
[ ] 09 - 00 [ ] 10 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 632 (mB) [1 ] 2,447 (mB) [1 ] 6,533 (1mB)
<0.0015 1
<0.0002 1
<0.001 1
<0.005 1
1,2 <0.0004 1
<0.040 1
(¢ ) <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.4 0.3 0.3 12 03 02 0.3 12 0.5 0.3 04 12
148 1 218 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( 09 1 13 1
( 1 1 1 1
( ) <01 1 04 1
0 1 0 1
1,1 <0.0020 1 <0.0020 1
) 247 85 16.6 12 255 10.0 174 12 228 103 177 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 12,768(md) [1 ] 872(mB) 1 ] 253(mB)
1,2
@ )
0.4 0.2 0.3 12 05 0.2 0.4 12 0.6 0.4 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.8 9.8 18.9 12 248 8.8 16.8 12 25.2 9.8 175 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ 1 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 615 (mB) [1 ] 1,239 (8) ¥ 1 70 (n8)
1,2
@ )
0.7 0.3 05 12 0.6 0.2 0.4 12 0.8 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.4 8.0 17.0 12 26.0 11.0 182 12 25.2 8.4 17.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011) )
[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 645 (B) [1 1 588 (m8) [1 1 (mB)
1,2
@ )
0.7 04 05 12 0.6 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 254 104 177 12 24.6 9.0 17.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ 1 11 - 00 [ ] 12 - 00 [ ] 13 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 26 (1B) [1 ] 1,198 (m8) ¥ ] 103 (8)
1,2
@ )
0.6 04 0.6 12 0.7 03 05 12 0.6 0.3 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 21.8 10.0 16.2 12 26.0 10.2 189 12 24.0 105 175 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011) )
[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ 1 14 - 00 [ ] 15 - 00 [ 1 16 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] (m®) [1 ] 1,342 (m8) 1 ] 588 (1m8)
1,2
@ )
0.6 04 05 12 0.6 0.4 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 9.0 18.1 12 252 104 17.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011) )
[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ 1 17 - 00 [ ] 18 - 00 [ 1 19 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 401 (mB) [1 ] 835(mB) 1 ] 114 (nB)
1,2
@ )
05 0.3 0.4 12 0.7 04 05 12 0.6 0.3 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 232 104 17.2 12 25.0 9.7 171 12 245 115 177 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
[ 1 [ [ 1
12 - 022 12 - 025 12 - 025
[ 1 20 - 00 [ ] o1 - 01 [ ] 01 - 02
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,444 (8) [1 1 10,601(m8) 1 ] 870(mB)
1,2
@ )
05 0.2 0.2 12 05 03 0.4 12 0.7 0.2 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.4 10.0 17.3 12 26.0 10.0 17.9 12 23.0 13.0 16.1 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011) )
[ 1 [ [ 1
12 - 025 12 - 025 12 - 027
[ 1 01 - 03 [ ] 02-o01 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,954 (mB) [1 ] 232(mB) ¥ 1 340(B)
1,2
@ )
0.4 0.2 0.3 12 0.7 0.2 05 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 8.0 18.7 12 21.0 12.0 17.2 12 27.2 10.2 19.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011)

1

2,455 (nB)

(m8)

[1

1 896 (18)

1,2

<0.0015
<0.0002
0.001
<0.005
<0.0004

@

<0.040
<0.010

<0.001

I I

04

<0.002

03 03
5.0
<0.030

04 03 04

12

(MTBE)

<0.002
09

1

03

57

1,1

)
w)y

(50mm

(BOD)

245

<0.0020
107 179

240 11.2 179

12

(n/ml)

(89)

(CoD)
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23(2011) )
[ 1 [ 1 [ 1
12 - 027 12 - 027 12 - 027
[ 1 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 189 (m8) [1 ] (mB) ¥ 1 2,694 (B)
1,2
@ )
0.6 0.2 0.4 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 255 10.2 175 12 208 135 176 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011) )
[ 1 [ [ 1
12 - 027 12 - 027 12 - 031
[ 1 08 - 00 [ ] 09 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 12145(m) [1 ] 1,464 (8) 1 ] 3,858 (mB)
1,2
@ )
0.4 0.2 0.4 12 04 04 0.4 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.8 10.0 18.3 12 26.8 7.8 184 12 25.0 12.3 185 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011) )
1 [ 1 [ 1
12 - 031 12 - 031 12 - 031
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 3,711 () 1 1 3,118(nB) 1 ] 396 (B)
1,2
@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
05 0.3 0.4 12 05 03 0.4 12 05 0.3 0.4 12
<20 1
1,1,1
t (MTBE)
(¢ 08 1
( <1 1
( ) -08 1
1,1
) 28.0 10.8 19.9 12 275 9.1 183 12 24.3 10.0 17.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011)

1 [
12 031 12 031 12 - 033
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ [ 1 [ 1
[ [ 1 [
1 1 1,201 (m8) 1 1 1,286 (n8) 1 1 18,946(md)
<0.0002 <0.0002 <0.0002 12
<0.0002 <0.0002 <0.0002 12
<0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 12
<0.001 <0.001 <0.001 12
Q@ ) <0.010 1
<0.004 1
<0.003 1
0.00 1
0.4 0.3 0.4 12 05 03 0.4 12 05 0.2 0.4 366
0.9 1
1,1,1 <0.001 <0.001 <0.001 12
t (MTBE) <0.002 <0.002 <0.002 12
( 04 1
( 2 1
( ) -0.7 1
95 0 27 12
1,1 <0.0100 <0.0100 <0.0100 12
) 29.0 10.0 182 12 211 135 17.0 12 245 111 17.9 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(59
215 137 17.4 12
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23(2011) )
1 1 [
12 - 033 12 - 033 12 - 034
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 24,806 (n®) [1 1 6618(nB) [1 1 9545(nB)
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 2
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 2
2 ) <0.010 1 <0.010 1 <0.006 <0.006 <0.006 2
<0.004 1 <0.004 1 <0.001 <0.001 <0.001 2
<0.003 1 <0.003 1 <0.001 <0.001 <0.001 2
0.00 1 0.00 1 0.00 1
05 0.2 03 366 0.5 0.2 0.3 366 0.7 03 0.5 366
0.9 1 0.7 1 0.9 0.7 0.8 2
1,1,1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 2
( 0.8 1 0.7 1 05 05 05 2
( 1 1 1 1 <1 <1 <1 2
( ) -05 1 -02 1 -01 -01 -01 2
210 0 42 12 144 0 41 12 26 0 7 12
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12 <0.0010 <0.0010 <0.0010 2
) 220 12.2 175 12 195 135 16.7 12 20.2 135 16.6 366
V) (50mm
(BOD)
(CoD)
(/nl)
(59
111 6.2 89 12 6.8 5.6 6.2 12
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23(2011) )
] [ ]
12 - 034 12 - 034 12 035
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 5,490 (1mB) [1 ] 9,090 (8) [1 ] 6,563 (1mB)
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
2 ) <0.006 <0.006 <0.006 2 <0.006 <0.006 <0.006 2
0.001 <0.001 <0.001 2 0.001 0.001 0.001 2 <0.001 1
0.001 0.001 0.001 2 0.001 0.001 0.001 2 <0.001 1
0.00 1 0.00 1 0.00 1
0.6 0.3 0.4 366 0.6 03 0.5 366 0.3 0.3 0.3 12
0.9 038 0.9 2 14 14 14 2 12 1
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 0.7 05 0.6 2 11 0.8 10 2 0.4 1
( <1 <1 <1 2 <1 <1 <1 2 <1 1
( ) -03 -04 -04 2 -0.2 -0.3 -03 2 -0.2 1
170 0 41 12 4 0 1 12 11 1
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 219 103 16.1 366 195 137 16.5 366
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
1 1 [ 1
12 - 036 12 - 036 12 - 037
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 1,687 (B) [1 ] 9,809 (1rB) [1 I 4,646 (mB)
<0.001 1
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.001 1 0.002 1 <0.002 1
0.00 1
0.6 03 04 366 0.6 0.3 04 366 0.5 03 04 365
1.0 1 338 1
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( ) -0.1 1 -0.7 1 -08 1
2 1 0 1 250 0 10 12
1,1 <0.0010 1 <0.0010 1 0.0100 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)
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23(2011) )
] ] [
12 - 038 12 - 039 12 - 039
[ ] 04 - 01 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 3,617 (mB) [1 ] 4,888 (nB) [1 ] 5,929 (mB)
<0.001 1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
1,2
@ )
0.002 1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.005 1 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.6 0.1 0.4 366 0.7 04 0.6 365 0.7 0.4 0.6 365
1,1,1
t (MTBE)
( 17 15 16 2 17 15 16 2
( <1 1
( ) -14 1 -0.6 -0.9 -0.8 2 -0.6 -0.9 -0.8 2
0 1 0 0 0 12 0 0 0 12
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 28.7 75 183 12 28.7 75 183 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
] [ ]
12 - 039 12 - 040 12 - 041
[ ] 03 - 00 [ ] 01 - 03 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 1,627 (mB) [1 ] 3,582 (nB) [1 ] 1,500 (mB)
<0.001 <0.001 <0.001 2 <0.001 1
1,2
@ )
<0.001 <0.001 <0.001 2 <0.001 1
0.003 <0.002 0.002 2 0.003 1
0.8 0.4 0.5 365 10 05 0.7 366 0.8 0.2 0.5 366
1,1,1
t (MTBE)
( 18 17 18 2
( <1 1
( ) -08 -10 -09 2 -09 1
500 0 42 12 0 1
1,1 <0.0100 <0.0100 <0.0100 2
) 274 102 19.0 365 25.0 6.0 16.1 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
[ 1 [ 1 [ 1
12 - 050 12 - 050 12 - 050
[ ] 01 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 1 4,373 (nB) [1 ] (mB) 1 5,031 (mB)
1,2
@ )
05 0.2 0.4 12 05 0.3 05 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0100 1 <0.0100 1
) 262 9.0 182 12 254 7.0 172 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

a4



23(2011) )
[ 1 [ [ 1
12 - 052 12 - 053 12 - 053
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 10,981 (nmd) [1 ] 1,481 (mB) [1 ] 379(nB)
<0.001 1 <0.001 1
1,2
Q@ )
<0.001 1 <0.001 1
<0.002 1 <0.002 1
13 0.7 10 12 05 0.2 0.3 12 04 0.3 04 12
1,1,1
t (MTBE)
¢ 0.3 1 0.8 1
(
( ) -08 1 -0.7 1
0 1 0 1
1,1 <0.0100 1
) 26.6 8.2 18.0 12 238 10.3 176 12 243 11.0 179 12
) (50mm )
(BOD)
(CoD)
(n/ml)
(59
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23(2011) )
] [ ]
12 - 053 12 - 053 12 - 053
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 241 (mB) [1 ] 429(n8) [1 ] 1,784 (nB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.4 0.3 0.3 12 0.6 03 0.4 12 04 0.3 0.3 12
1,1,1
t (MTBE)
( 0.9 1 11 1 0.6 1
(
( ) -09 1 -0.2 1 -08 1
0 1 0 1 0 1
1,1
) 23.0 120 179 12 24.2 110 179 12 18.0 140 16.3 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
1 [
12 054 12 - 054 12 - 060
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ [ ] [ ]
[ 1 [ [
[1 ] (m8) [1 ] 1,508 (n8) [1 1 24841(nB)
<0.0002 <0.0002 <0.0002 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 2 <0.010 <0.010 <0.010 12
1,2 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4
(¢ ) <0.006 <0.006 <0.006 4
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 2 0.002 <0.001 <0.001 4
04 0.2 03 365 0.6 01 04 366
6.2 0.9 3.7 4
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 4.0 13 27 12
( <1 <1 <1 2 <1 <1 <1 4
( ) -0.7 -08 -08 2 -0.7 -12 -09 4
0 0 0 2 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4
) 265 103 1838 12 275 6.5 173 12
V) (50mm
(BOD)
(cop)
(n/ml)
65.3 30.2 524 12
(s9)
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23(2011) )
1 [ 1
12 - 060 12 061 12 062
[ 1 02 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 4,671 (m8) [1 ] 2,154 (n8) [1 1 15977(nB)
0.0002 <0.0002 <0.0002 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
(¢ ) <0.006 <0.006 <0.006 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
0.6 02 04 366 05 01 03 12 08 02 04 12
6.2 0.9 35 4
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 24 0.6 15 11
( <1 <1 <1 4
( ) -08 -12 -10 4
25 0 11 4
1,1 <0.0100 <0.0100 <0.0100 4
) 26.0 95 17.7 12 280 8.0 190 12 29.0 4.0 173 12
V) (50mm
(BOD)
(cop)
(n/ml)
65.3 382 499 12
(s9)
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23(2011) )
[ [ 1
12 - 066 12 - 070 12 - 071
[ 1 03 - 00 [ ] o1 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,919 (n8) [1 1 11.241(mB) 1 1 16597(n8)
1,2
@ )
<0.06 <0.06 <0.06 4
0.002 0.001 0.002 4
0.005 <0.002 0.003 4
05 0.2 0.3 12 0.8 04 0.6 16 0.6 05 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 7.0 16.7 12 284 73 18.1 12
(W) (50mm )
(BOD)
(cop)
(n/ml)
59.9 355 46.1 12
(SS)
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23(2011) )
] [
12 - 071 12 - 072 12 - 072
[ ] 06 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 5,920 (mB) [1 ] 3,009 (mB) [1 ] 5,280 (1mB)
1,2
@ )
<0.06 <0.06 <0.06 4
0.002 <0.001 0.001 4
0.005 <0.002 0.003 4
0.6 0.3 0.4 12 0.8 05 0.7 12 0.7 0.5 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 284 9.2 183 12 224 124 174 12 249 115 18.0 12
V) (50mm
(BOD)
(CoD)
(n/nml)
63.3 38.0 48.7 12 87.0 720 79.0 10 86.0 81.0 84.0 10
(8S)
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23(2011) )
[ 1 [ 1 [ 1
12 - 072 12 - 072 12 - 072
[ 1 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 1,283 (1mB) [1 1 31,729(mB) ¥ 1 14,288(mB)
1,2
@ )
0.8 05 0.6 12 09 05 0.7 12 09 0.6 0.7 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 232 115 17.3 12 26.8 73 17.4 12 28.7 10.2 189 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
124.0 96.0 113.0 10 55.0 40.0 48.0 10 54.0 430 49.0 10
(SS)
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23(2011) )
1 [
12 073 12 080 12 - 080
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ 1 [ 1
[ ] [ [
1 1 1744 (n8) [1 599 (11B) [1 1 5236(m8)
<0.0002 1 <0.0002 <0.0002 <0.0002 2
<0.0002 1 <0.0002 <0.0002 <0.0002 2
<0001 1 <0.001 1 <0.001 <0001 <0.001 2
<0.005 1 <0.005 <0.005 <0.005 2
1,2
Q@ ) <0.006 1 <0.006 <0.006 <0.006 2
<0001 1 <0.001 1 0.005 <0001 0.003 2
<0001 1 0.001 1 0.010 <0001 0.005 2
07 03 04 366 05 01 02 366 05 0.2 03 366
05 1 26 1 99 838 9.4 2
1,1,1 <0.001 1 <0.001 <0.001 <0.001 2
t (MTBE)
( 04 1
( <1 1 <1 1 <1 <1 <1 2
( ) -0.2 1 -0.6 -0.7 -06 4 -04 -12 -08 4
18 0 6 12 9 0 2 4 9 1 4 4
1,1 <0.0010 1
() 254 10.0 17.7 12 26.7 920 17.7 12
V) (50mm
(BOD)
20 1 82 1
(CoD)
/nl)
(59

52



23(2011) )
] ] [ ]
12 - 080 12 - 080 12 - 082
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
1 ] 255 () [ ] (n8) [1 ] 857 ()
<0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2
2 ) <0.006 1 <0.006 1
<0.001 1 <0.001 1 0.001 1
0.001 1 0.002 1 0.005 1
0.6 0.2 0.4 366 0.6 02 0.4 366 11 0.1 0.3 366
17.0 1 19 1
1,1,1 <0.001 1 <0.001 1
t (MTBE)
(
( <1 1 <1 1 <1 1
( ) 01 -06 -0.1 4 00 00 00 4 -04 1
2 0 1 4 3 0 1 4 99 1
1,1
) 214 114 16.9 12 253 8.2 173 12
V) (50mm
(BOD)
4.6 1 0.5 1
(CoD)
(n/nml)
(8S)

53



23(2011) )
[ 1 [ 1 [ 1
12 - 082 12 - 082 12 - 082
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 879 (mB) [1 ] 9(nB) [1 I 1,564 (nB)
<0001 1
1,2
@ )
<0.001 1
<0001 1
13 03 04 366 09 01 04 366 04 02 03 366
1,1,1
t (MTBE)
(
( <1 1
( ) -04 1
9 1
1,1
(@)
uv) (50mm )
(BOD)
(Cop)
(n/ml)
(8S)

54



23(2011) )
[ [ 1 [ 1
12 - 082 12 - 083 12 - 083
[ ] 06 - 00 [ ] 01 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 645 (1mB) [1 ] 2,447 (n8) [1 ] 594 (nB)
1,2
Q@ )
0.4 0.1 0.2 366 0.9 0.6 0.7 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

55



23(2011) )
[ 1 [ 1 [ 1
12 - 083 12 - 083 12 - 083
[ ] 02 - 00 [ ] 02 - 01 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 2,993 (mB) [1 ] 3,198 (n8) [1 ] 1,791 (B)
1,2
Q@ )
10 0.7 0.8 365 10 0.6 0.8 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

56



23(2011) )
] ] [
12 084 12 092 12 - 092
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ [ ]
[ 1 [ 1 [
1 1 2015(nd) [ ] (n8) [1 1 3308(nd)
<0.0002 <0.0002 <0.0002 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2
2 ) <0.006 <0.006 <0.006 2
0.001 0.001 0.001
0.003 0.001 0.002
0.8 0.5 0.6 12
8.3 48 6.6 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2
( 33 23 28 2
( <1 <1 <1 2
( ) -04 -17 -09 4
5 0 1 4
1,1 <0.0010 <0.0010 <0.0010 2
) 269 77 179 12
V) (50mm
(BOD)
(CoD)
(n/nml)
86.9 314 62.7 12
(8S)

57



23(2011) )
] [
12 - 092 12 - 092 12 - 092
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 2,889 (1mB) [1 ] 1,268 (mB) [1 ] 5,286 (mB)
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
2 ) <0.006 <0.006 <0.006 2 <0.006 <0.006 <0.006 2 <0.006 <0.006 <0.006 2
0.004 0.002 0.003 2 <0.001 <0.001 <0.001 0.001 0.001 0.001
0.008 0.003 0.006 2 <0.001 <0.001 <0.001 0.003 0.002 0.003
0.09 0.02 0.06 2
0.7 0.1 0.5 12 0.9 0.7 0.8 12 10 0.5 0.7 12
79 6.2 71 2 22 18 20 2 59 48 54 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2 0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 55 35 45 2 0.8 0.7 0.8 2 31 28 30 2
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -04 -08 -05 4 -05 -08 -06 4 -11 -14 -13 4
1 0 0 4 1 0 0 4 0 0 0 4
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 28.0 108 193 12 28.2 9.0 185 12 251 9.5 16.8 12
V) (50mm
(BOD)
(CoD)
(n/nml)
118.0 748 96.4 12 62.9 413 521 12 56.6 318 471 12
(8S)
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23(2011) )
] ] [
12 - 092 12 092 12 - 092
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ [ ]
[ 1 [ 1 [
1 1 1214 (nP) [ ] (n8) [1 1 1833(nP)
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
2 ) <0.006 <0.006 <0.006 2 <0.006 <0.006 <0.006 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001
13 0.5 0.8 12 0.9 0.6 0.8 12
13.0 130 130 2 2.6 19 23 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 3.0 13 22 2 10 0.9 10 2
( <1 <1 <1 2 <1 <1 <1 2
( ) -05 -22 -13 4 -06 -09 -0.7 4
1 0 0 4 0 0 0 4
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 4
) 26.0 6.0 152 12 270 8.0 164 12
V) (50mm
(BOD)
(CoD)
(n/nml)
128.0 517 782 12 62.0 39.0 50.9 12
(8S)
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23(2011) )
] [
12 - 092 12 093 12 - 093
[ ] 09 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 40 () [1 ] 5,508 (1mB) [1 ] 2,827 (B)
<0.0002 <0.0002 <0.0002 2
0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 0.001 0.001 0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2
2 ) <0.006 <0.006 <0.006 2
<0.001 <0.001 <0.001 2 0.005 0.001 0.003 2 <0.001 <0.001 <0.001 2
0.001 <0.001 <0.001 2 0.008 0.002 0.005 2 0.001 <0.001 0.001 2
10 0.6 0.9 12 0.9 05 0.7 366 0.9 0.2 0.5 366
26 22 24 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2
( 13 11 12 2
( <1 <1 <1 2 <1 <1 <1 2
( ) 0.1 -05 -0.1 4 -14 -14 -14 2 -05 -0.7 -06 2
230 0 67 4 1 0 1 2 0 0 0 2
1,1 <0.0010 <0.0010 <0.0010 2
) 24.0 5.0 140 12 26.3 101 18.2 12 28.0 109 19.0 12
V) (50mm
(BOD)
(CoD)
(n/nml)
109.0 58.1 853 12
(8S)
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23(2011)

[
12 - 093 12 - 093 12 - 093
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [
[1 1 2,197 (mB) [1 ] 2,197 (mB) [1 ] 898 (B)
1,2
@ )
0.003 <0.001 0.002 2 0.003 <0.001 0.002 2 0.002 0.001 0.002 2
0.008 <0.001 0.004 2 0.008 <0.001 0.004 2 0.004 0.003 0.004 2
0.9 0.1 0.6 366 0.9 01 0.6 366 10 0.1 0.7 366
11.0 10.0 105 4 110 10.0 105 4 4.7 44 4.6 2
1,1,1
t (MTBE)
(
(
( ) 04 -06 -05 2 -04 -06 -05 2 -13 -19 -17 4
0 0 0 2 0 0 0 2 2 1 2 2
1,1
) 276 9.0 183 12 27.6 9.0 183 12 26.1 109 176 12
V) (50mm
(BOD)
(CoD)
(n/nml)
122.0 8238 953 4 122.0 828 95.3 4 439 216 29.8 12
(8S)
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23(2011) )
1 [ 1
12 - 093 12 - 094 12 - 094
[ ] 06 - 00 [ ] o1 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ ] [ [ ]
[1 ] 1,489 (n8) i1 ] 2,495 (n8) 1 ] 1,165 (mB)
1,2
@ )
<0.001 <0001 <0001 2 0.002 1 <0.001 1
0.001 <0001 0.001 2 0.003 1 <0.002 1
06 04 06 366 02 1 04 1
40 1 <20 1
1,1,1
t (MTBE)
(
( <1 <1 <1 4 <1 <1 <1 4
( ) -04 -06 -05 2 -09 1 -0.7 1
8 1 5 2 20 0 8 4 20 0 5 4
1,1
) 271 8.8 18.1 12 305 112 20.3 12 28.1 95 19.6 12
V) (50mm
(BOD)
(coD)
(n/nl)
(59

62



23(2011) )
1 1 [ 1
12 - 097 12 - 097 12 - 097
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ ] [ ] [ ]
[1 1 () [1 5(mB) [1 1 (mB)
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 | <0.0004 43
0.002 <0.001 <0.001 43
@ )
10 03 07 48
19 18 19 2
1,1,1 <0001 <0.001 <0.001 43
t (MTBE) <0.002 <0.002 <0.002 43
(
( <1 <1 <1 2
( ) -09 -13 -11 2
30 0 7 12
1,1 <0.0100 <00100  <0.0100 43
() 290 80 18.9 47
) (50mm 0073 0.008 0.045 12
(BOD)
21 21 21 2
(CoD)
(n/ml)
84.0 480 63.0 12
(8S)
515 301 214 12
280 26.0 27.0 2
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23(2011) )
1 [ 1
12 097 12 - 097 12 097
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ [ 1 [
[ ] [ [ ]
[1 1 () [1 ] 2,210(B) [1 1 (mB)
0.0013 0.0003 0.0010 4
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 | <0.0004 43
<0.001 <0.001 <0.001 43
@ )
0.001 0.001 0.001 2
<0.002 <0.002 <0.002 2
10 05 07 48
18 18 18 2
1,1,1 <0001 <0.001 <0.001 43
t (MTBE) <0.002 <0.002 <0.002 43
(
( <1 <1 <1 2
( ) -03 -10 -0.7 2
23 0 4 12
1,1 <0.0100 <00100  <0.0100 43
() 27.0 10.0 18.3 47
) (50mm 0101 0011 0.075 12
(BOD)
<05 <05 <05 2
(CoD)
(n/ml)
166.0 116.0 148.0 12
(8S)
156.0 87.0 1240 12
400 380 39.0 2
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23(2011) )
1 1 [
12 - 097 12 - 097 12 - 097
[ ] 07 - 00 [ ] 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[ 1 3624 (nd) I 1 4022(n) [ 1 7.730(n8)
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 44 <0.0004 <0.0004 <0.0004 43 <0.0004 <0.0004 <0.0004 42
<0.001 <0.001 <0.001 44 <0.001 <0.001 <0.001 43 0.002 <0.001 <0.001 42
@ )
0.002 <0.001 0.001 2 0.002 0.002 0.002 2
0.005 0.003 0.004 2 0.005 0.004 0.005 2
1.0 0.2 0.6 51 1.0 0.4 0.7 51 1.0 0.4 0.8 49
19 18 19 2 27 18 23 2 19 09 14 2
1,1,1 <0.001 <0.001 <0.001 44 <0.001 <0.001 <0.001 43 <0.001 <0.001 <0.001 42
t (MTBE) <0.002 <0.002 <0.002 44 <0.002 <0.002 <0.002 43 <0.002 <0.002 <0.002 42
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -16 -2.3 -2.0 2 -1.0 -13 -12 2 -0.4 -0.9 -0.7 2
40 0 8 12 23 0 3 12 20 0 7 12
1,1 <0.0100 <0.0100 <0.0100 44 <0.0100 <0.0100 <0.0100 43 <0.0100 <0.0100 <0.0100 42
( ) 270 92 19.0 50 280 6.5 19.6 50 28.0 8.0 19.2 49
w) (50mm 0.139 0.018 0.100 12 0.112 0.011 0.076 12 0.050 0.006 0.028 12
(BOD)
21 21 21 2 31 21 26 2 11 <05 0.6 2
(coD)
/nl)
40.0 20.0 31.0 12 96.0 66.0 82.0 12 68.0 44.0 54.0 12
(59
40.5 244 314 12 533 26.0 38.6 12 50.1 349 433 12
49.0 46.0 48.0 2 31.0 30.0 31.0 2 26.0 220 24.0 2
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23(2011) )
1 [ [ 1
12 - 097 -
[ 1 10 - 00 [ [ 1 -
[ 1 [ [ 1
[ 1 [ [ 1
1 1 3966 () [1 () [1 1 ()
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 42
0.001 <0.001 <0.001 42
@ )
10 04 0.7 49
09 09 09 2
1,1,1 <0.001 <0.001 <0.001 42
t (MTBE) <0.002 <0.002 <0.002 42
(
( <1 <1 <1 2
( ) -05 -0.7 -0.6 2
30 0 6 12
1,1 <0.0100 <0.0100 <0.0100 42
) 27.0 8.0 19.3 50
w) (50mm 0.048 0.006 0.030 12
(BOD)
11 1.0 11 2
(CoD)
(n/ml)
70.0 420 53.0 12
(89)
54.4 343 434 12
25.0 220 240 2
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