27(2015)

[ [ 1 [
09 - 001 09 001 09 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ [ ]
[ [ 1 [
[1 ] 11,999 () [1 1 (n8) [1 1 36,860(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
<0.001 <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
<0.10 <0.10 <0.10 4 <0.10 <0.10 <0.10 4
03 03 03 4 03 03 03 4
8.0 <2.0 20 12 230 5.0 12.0 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
( 11 05 0.8 4 0.9 05 0.8 4
( <1 <1 <1 4 <1 <1 <1 4
( ) -11 -18 -15 4 -14 -2.1 -1.8 4
4 0 2 4 1 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 23.6 85 171 12 218 10.0 16.3 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)
35.6 317 335 12 50.9 34.4 434 12




27(2015)

[ [ ] [
09 - 001 09 - 001 09 - 001
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 94,202 (1mB) [1 1 647 (B) [1 1 18 (nB)
<0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 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 0.003 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<0.10 <0.10 <0.10 4 <0.10 <0.10 <0.10 4 <0.10 <0.10 <0.10 4
0.4 0.2 0.3 4 04 03 0.3 4 0.6 0.3 0.4 12
10.0 4.0 6.0 12 14.0 4.0 9.0 12 12.0 3.0 6.0 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
( 13 0.6 11 4 14 0.5 10 4 10 0.5 0.7 4
( 1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -1.6 -2.0 -18 4 -16 -22 -1.9 4 -14 -2.0 -17 4
4 1 2 4 0 0 0 4 1 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 255 9.0 16.8 12 25.0 83 16.6 12 235 10.2 16.6 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)
38.0 27.6 33.6 12 36.6 278 331 12 46.2 29.8 39.0 12




27(2015) )
[ 1 [ [ 1
09 002 09 002 09 002
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 9,964 () [1 1 892 (B) [1 1 18,268(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
<0.06 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
0.00 1 0.00 1 0.00 1
02 1 02 1 0.2 1
9.0 1 5.0 1 20 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <10 1 <10 1 <10 1
( <1 1 <1 1 <1 1
( ) -16 1 -17 1 -03 1
63 1 9 1 180 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 271 115 18.7 12 29.1 118 195 12 27.8 75 171 12
(BOD)
(CoD)
L) (50mm
(ES)

(n/ml)




27(2015) )
[ 1 [ [ 1
09 002 09 002 09 002
[ ] 04 - 00 [ ] 06 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 3,056 (mB) [1 1 5,257 (B) [1 1 1,053 (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
<0.06 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
0.00 1 0.00 1 0.00 1
02 1 02 1 03 1
5.0 1 20 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
( <10 1 <10 1 <10 1
( <1 1 <1 1 <1 1
( ) -17 1 -11 1 -18 1
9 1 65 1 12 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 29.1 118 195 12 28.9 95 183 12 29.0 11.0 18.8 12
(BOD)
(CoD)
L) (50mm
(ES)

(n/ml)




27(2015) )
[ 1 [ [ 1
09 - 002 09 - 004 09 - 004
[ ] 09 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 18,995 () [1 1 9,708 (mB) [1 1 (m8)
<0.0020 1 <0.0020 1
<0.0002 1 <0.0020 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
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 0.001 1
<0.002 1 0.004 1
0.00 1 <0.00 1
02 1 04 02 03 12
5.0 1 <20 1
1,1,1 <0.001 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( <10 1 0.8 1
( <1 1 <1 1
( ) -17 1 -16 1
9 1 0 1
1,1 <0.0100 1 <0.0100 1
) 29.1 118 195 12 27.2 75 17.0 12
(BOD)
(CoD)
L) (50mm
(ES)

(n/ml)




27(2015)

(m8)

(m8)

1 0(m)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

@

<0.008
<0.06
<0.06
0.001
0.003

1,1,1

(MTBE)

<0.00

05 04 04
<3.0

<0.030

<0.002

-

~~

1,1

0.8

<1

-17

1
<0.0100

PR PRPRRRPRPRPNRRRRRRRPRRERPR

(@)

w)

(BOD)
(CoD)
(50mm

(ED)

(n/ml)




27(2015)

(m8)

(m8)

1 264(nB)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

@

<0.008
<0.06
<0.06
<0.001
<0.002

1,1,

1

(MTBE)

0.00

03 0.2 0.3
70

<0.030

<0.002

-

1,1

~~

03

<1

-2.3

19
<0.0100

(@)

w)

(BOD)
(CoD)
(50mm

19.0 50 144

-

NP P PR PRRPRPRRPNRRPRRRRRRRPR PR

(ED)

(n/ml)




27(2015) )
[ 1 [ [ 1
09 006 09 006 09 006
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 673 (mB) [1 1 1,733(nB) [1 1 0(mB)
<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
<0.06 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
<0.00 1 <0.00 1 <0.00 1
04 03 03 12 03 02 03 12 03 02 0.2 12
80 1 230 1 7.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <03 1 03 1 04 1
( <1 1 <1 1 <1 1
( ) -16 1 -19 1 -13 1
5 1 18 1 10 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 240 9.0 16.5 12 22.0 1.0 15.0 12 24.0 85 16.9 12
(BOD)
(CoD)
L) (50mm
(ES)

(n/ml)




27(2015) )
[ 1 [ [ 1
09 006 09 006 09 007
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 01
[ [ ] [
[ 1 [ [ 1
[1 ] 15,031 (nB) [1 1 6,976 (mB) [1 1 4,256 (mB)
<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
<0.06 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
<0.00 1 <0.00 1 <0.00 1
03 02 03 2 03 0.2 03 12 03 03 03 12
10.0 1 13.0 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
( 04 1 03 1 06 1
( <1 1 <1 1 <1 1
( ) -17 1 -16 1 -14 1
21 1 14 1 4 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 22.0 7.0 16.7 12 15.0 8.7 119 12
(BOD)
(CoD)
L) (50mm
(ES)

(n/ml)




27(2015) )
[ 1 [ [ 1
09 007 09 007 09 007
[ ] 01 - 02 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 2,425 (1) [1 1 803 (B) [1 1 1,022 (n8)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 1
1,2 <0.0004 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
<0.06 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
0.00 1 <0.00 1 <0.00 1
0.3 0.3 0.3 12 03 03 0.3 12 0.3 0.2 0.3 12
3.0 1 <20 1 9.0 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 0.7 1 <0.5 1
( <1 1 <1 1 <1 1
( ) -14 1 -15 1 -19 1
4 1 6 1 5 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 15.0 8.7 119 12 16.9 5.0 114 12 217 8.6 154 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

10



27(2015) )
[ 1 [ [ 1
09 - 007 09 - 007 09 - 007
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
1 1 545 (nf) [ 1 763 (8) [1 1 ()
<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
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
<0.00 1 <0.00 1
03 02 02 12 03 02 03 12
40 1 10.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 03 1 03 1
( <1 1 <1 1
( ) -16 1 -13 1
2 1 3 1
1,1 <0.0100 1 <0.0100 1
) 224 73 146 12 19.0 42 132 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

11



27(2015) )
[ 1 [ 1 [ 1
09 007 09 007 09 007
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ [ 1
[ 1 [ 1 [ 1
[1 ] 2,582 () [1 1 88 () [1 1 293 (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
<0.06 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
<0.00 1 <0.00 1 <0.00 1
03 03 03 12 04 02 03 2 03 02 03 12
9.0 1 9.0 1 6.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 04 1 0.7 1 <0.3 1
( <1 1 <1 1 <1 1
( ) -16 1 -18 1 -15 1
53 1 140 1 8 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 20.8 8.1 13.8 12 19.0 84 134 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

12



27(2015) )
[ 1 [ 1 [ 1
09 008 09 008 09 - 008
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ [ [ 1
[ 1 [ 1 [ 1
[1 ] 6,416 (nB) [1 1 3,775(B) [1 1 4,742 (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
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
(@ ) <0.008 1 <0.008 1 <0.008 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
02 1 02 1 0.2 1
5.0 1 3.0 1 6.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 09 1 09 1 11 1
( <1 1 <1 1 <1 1
( ) -19 1 -11 1 -15 1
0 1 0 1 7 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
)
(BOD)
(CoD)
) (50mm
(ES)
(n/ml)

13



27(2015) )
[ 1 [ 1 [ 1
09 - 008 09 - 008 09 - 009
[ 1 04 - 00 [ ] 05 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 ] 5,323 (mB) [1 ] 4,556 (mB) [1 1 10,381(md)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.002 1
1,2 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1
Q@ ) <0.008 1 <0.008 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.2 1 0.2 1 0.3 1
10.0 1 5.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 10 1 08 1
( <1 1 <1 1
( ) -14 1 -12 1
0 1 0 1
1,1 <0.0020 1 <0.0020 1
() 278 120 151 12
(BOD)
(cop)
L) (50mm
(E)
(n/ml)

14



27(2015) )
[ 1 [ [ 1
09 - 009 09 - 009 09 - 009
[ 1 02 - 01 [ ] 03 - 01 [ 1 04 - 01
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 1,707 (n8) 1 ] 3,379 (mB) 1 1 13310(m)
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 1 03 1 0.3 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 56.0 83 14.8 12 27.0 13.0 16.6 12 26.0 10.7 14.3 12
(BOD)
(CoD)
v (50mm
(s9)
(n/ml)

15



27(2015) )
[ 1 [ [ 1
09 - 009 09 - 009 09 - 009
[ ] 05 - 01 [ ] 06 - 01 [ ] 07 - 01
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 1,210 (mB) [1 ] 1,244 (B) [1 1 2,748(B)
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
03 1 0.2 1 01 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 274 9.4 170 12 265 11.7 146 12 28.0 116 146 12
(BOD)
(CoD)
v (50mm
(E)
(n/ml)

16



27(2015) )
[ 1 [ [ 1
09 - 009 09 - 009 09 - 009
[ ] 08 - 01 [ ] 09 - 01 [ ] 10 - 01
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 1,095 (mB) [1 ] 3,473(nB) [1 1 938(mB)
<0.002 1 <0.002 1 <0.002 1
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
02 1 01 1 <03 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 85 139 12 254 12.0 149 12 201 112 122 12
(BOD)
(CoD)
v (50mm
(E)
(n/ml)

17



27(2015)

1 1,000 (n®)

[
09

- 009

1

12 - 01

1 2111(n)

1 5205(nd)

1,2

<0.002

<0.002

<0.0015
<0.0002
0.002
<0.0004
<0.020

@

<0.001
<0.002

<0.001
<0.002

<0.008
<0.06
<0.06
<0.001
<0.002

1,1,

1

(MTBE)

0.2

0.3

0.3 0.1 0.2
120

<0.030

<0.002

1,1

~~

0.9

<1

-17

35
<0.0020

)

w)

(BOD)
(CoD)
(50mm

25.0

73 135

12

27.3

88

15.0

12

28.0 73 17.7

(ED)

(n/ml)

18



27(2015) )
[ 1 [ [ 1
09 010 09 010 09 010
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 1,392 () [1 1 353(B) [1 1 271 (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
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
(¢ ) <0.008 1 <0.008 1 <0.008 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 02 03 12 05 01 03 12 03 01 0.2 12
130 1 25.0 1 4.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 09 1 1.0 1 1.0 1
( <1 1 <1 1 <1 1
( ) -14 1 -17 1 -16 1
10 1 88 1 32 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 26.0 8.0 16.9 12 221 9.2 16.2 12 250 9.2 173 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

19



27(2015)

[ [ [
09 010 09 010 09 - 013
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [
[1 1 2,074 () [1 1 120(nB) [1 1 1,480 (nB)
<0.0015 1 <0.0015 1 <0.0020 <0.0020 <0.0020 4
<0.0002 1 <0.0002 1 <0.0002 <0.0002 <0.0002 4
<0.001 1 <0.001 1 <0.002 <0.002 <0.002 4
1,2 <0.0004 1 <0.0004 1 <0.0004 <0.0004 <0.0004 4
<0.020 1 <0.020 1 <0.040 <0.040 <0.040 4
(@ ) <0.008 1 <0.008 1 <0.008 <0.008 <0.008 4
<0.06 1 <0.06 1 <0.06 <0.06 <0.06 4
<0.06 1 <0.06 1 <0.06 <0.06 <0.06 4
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 4
<0.002 1 <0.002 1 <0.002 <0.002 <0.002 4
<0.10 <0.10 <0.10 4
0.4 0.2 0.3 12 04 0.1 03 12 0.7 0.6 0.6 12
40 1 110 1 <2.0 <2.0 <20 4
1,1,1 <0.030 1 <0.030 1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 1 <0.002 1 <0.002 <0.002 <0.002 4
( 0.7 1 0.9 1 0.7 <0.3 0.4 12
( <1 1 <1 1 <1 <1 <1 4
( ) -14 1 -16 1 -14 -17 -15 12
6 1 13 1 19 3 9 4
1,1 <0.0020 1 <0.0020 1 <0.0100 <0.0100 <0.0100 4
) 230 10.7 16.7 12 23.2 89 16.1 12 28.8 103 193 12
(BOD)
(CoD)
w) (50mm 0033 0008 0.015 12
(ES)
(n/ml)
43.0 29.6 40.4 12
8.3 16 3.1 12

20



27(2015)

[ [ 1 [ 1
09 - 013 09 - 013 09 016
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ [ 1 [ 1
[1 ] 26,239 (1mB) [1 1 15,855(nB) [1 1 1,265 (nB)
<0.0020 <0.0020 <0.0020 8 <0.0020 <0.0020 <0.0020 8
<0.0002 <0.0002 <0.0002 8 <0.0002 <0.0002 <0.0002 8
<0.002 <0.002 <0.002 8 <0.002 <0.002 <0.002 8
1,2 <0.0004 <0.0004 <0.0004 8 <0.0004 <0.0004 <0.0004 8
<0.040 <0.040 <0.040 8 <0.040 <0.040 <0.040 8
(@ ) <0.008 <0.008 <0.008 8 <0.008 <0.008 <0.008 8
<0.06 <0.06 <0.06 8 <0.06 <0.06 <0.06 8
<0.06 <0.06 <0.06 8 <0.06 <0.06 <0.06 8
<0.001 <0.001 <0.001 8 0.002 <0.001 <0.001 8
0.003 <0.002 <0.002 8 0.005 <0.002 <0.002 8
<0.10 <0.10 <0.10 8 <0.10 <0.10 <0.10 8
07 05 0.6 24 08 0.1 0.5 24 0.3 0.3 0.3 12
22 <2.0 <2.0 8 238 <2.0 <2.0 8
1,1,1 <0.030 <0.030 <0.030 8 <0.030 <0.030 <0.030 8
t (MTBE) <0.002 <0.002 <0.002 8 <0.002 <0.002 <0.002 8
( 21 <0.3 0.9 24 27 <0.3 11 24
( <1 <1 <1 8 <1 <1 <1 8
( ) -0.9 -17 -13 24 -08 -13 -1.2 24
4 0 1 8 12 0 5 8
1,1 <0.0100 <0.0100 <0.0100 8 <0.0100 <0.0100 <0.0100 8
) 27.0 9.9 18.1 24 27.3 10.1 184 24 26.9 113 19.0 12
(BOD)
(Cop)
L) (50mm 0.072 0.022 0.040 24 0.079 0.008 0.040 24
(E)
(n/ml)
478 239 37.8 24 50.6 36.0 443 24
231 83 16.6 24 319 5.8 16.0 24

21



27(2015)

[ [ 1 [ 1
09 - 016 09 - 016 09 - 016
[ ] 02 - 01 [ ] 03 - 01 [ ] 04 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 621 (mB) 1 ] 750 (B) 1 1 336(mB)
1,2
@ )
03 03 03 12 0.4 03 03 12 04 03 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 250 112 184 12 277 86 181 12 17.7 130 165 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

22



27(2015)

[ [ 1 [ 1
09 - 016 09 - 016 09 - 016
[ ] 06 - 01 [ ] 07 - 01 [ ] 08 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 13,519(nB) 1 ] 249 (1B) 1 1 855 (1mB)
1,2
@ )
03 02 02 12 03 02 02 12 03 02 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 283 9.8 193 12 236 85 167 12 26.0 117 186 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

23



27(2015)

[ [ 1 [
09 016 09 016 09 - 017
[ ] 09 - 01 [ ] 10 - 01 [ ] 01 - 00
[ ] [ ] [ 1
[ [ 1 [
[1 ] 2,041 () [1 1 594 (B) [1 1 3,492 (nB)
<0.0020 <0.0020 <0.0020 2
<0.0002 <0.0002 <0.0002 2
<0.000 <0.000 <0.000 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2
(@ ) <0.008 <0.008 <0.008 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
0.2 0.2 0.2 12 0.2 0.1 0.2 12 0.5 04 0.4 12
6.0 30 45 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2
( ) -13 -15 -14 2
26 6 16 2
1,1 <0.0100 <0.0100 <0.0100 2
) 30.2 9.0 19.7 12 29.2 85 19.0 12 22.8 9.0 16.7 12
(BOD)
(Cop)
L) (50mm
(ES)
(n/ml)

24



27(2015) )
[ 1 [ 1 [ 1
09 - 017 09 - 017 09 - 017
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 5,614 (n8) 1 ] () 1 1 2,220(n8)
1,2
@ )
03 02 03 12 05 03 04 12
20 1 50 1
1,1,1
t (MTBE)
(
( <1 1
( )
1,1
() 238 84 16.1 12 247 104 17.1 12
(BOD)
(CoD)
L) (50mm )
(ED)
(n/ml)

25



27(2015) ( )

1 1 1
09 - 017 09 - 017 09 - 017
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 721 (n8) [1 1 623(8) [1 ] (m8)
@ )
04 02 04 12 04 03 03 12
2.0 1 2.0 1
1,1,1
t (MTBE)
( )
( )
( )
) 212 107 159 12 258 6.7 16.0 16
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

26



27(2015) )
[ 1 [ [ 1
09 - 017 09 - 018 09 - 018
[ ] 08 - 00 [ ] 01 - o1 [ ] 02 - 01
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 301 (mB) [1 1 2,471 (B) [1 1 1,944 (n8)
<0.0015 1 <0.0020 1
<0.0002 1 <0.0002 1
<0.001 1 <0.002 1
1,2 <0.0004 1 <0.0004 1
<0.002 1 <0.040 1
(¢ ) <0.001 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 12 03 03 03 12 04 02 0.2 12
2.0 1 10.0 1 7.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 0.8 1 17 1
( <1 1 <1 1 <1 1
( ) -15 1 -15 1
0 1 5 1
1,1 <0.0020 1 <0.0100 1
) 212 6.9 147 12 280 5.9 159 12 194 128 157 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

27



27(2015) )
[ 1 [ [ 1
09 018 09 022 09 022
[ ] 03 - 01 [ ] 01 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 798 (mB) [1 1 2,981 (rB) [1 1 0(mB)
<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
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 0.003 1
04 03 03 12 04 02 03 12 0.4 02 0.4 12
9.0 1 <20 1 <20 1
1,1,1 <0.030 1 <0.030 1 0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 11 1 0.9 1
( <1 1 <1 1 <1 1
( ) -16 1 -14 1 -22 1
6 1 66 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 251 89 174 12 25.8 52 154 12 23.7 6.7 15.7 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

28



27(2015)

[ [ [ 1
09 022 09 022 09 022
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ [ [ 1
[1 ] 865 (1mB) [1 1 288(B) [1 1 494 (mB)
<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
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 0.002 1
04 02 03 12 04 0.2 03 12 04 02 03 12
2.0 1 <20 1 <20 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 1.3 1 11 1 0.9 1
( <1 1 <1 1 <1 1
( ) -10 1 -09 1 -17 1
63 1 8 1 2 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 248 7.3 154 12 268 7.7 16.8 12 237 85 16.4 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

29



27(2015) )
[ 1 [ [ 1
09 022 09 022 09 022
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 368 (1mB) [1 1 74 (nB) [1 1 1,561 (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
<0.06 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
04 03 04 12 04 02 03 12 0.4 02 03 12
20 1 <20 1 18.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 06 1 09 1 09 1
( <1 1 <1 1 <1 1
( ) -16 1 -22 1 -17 1
28 1 1 1 4 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 247 75 155 12 26.5 81 16.8 12 234 84 16.0 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

30



27(2015) )
[ 1 [ [ 1
09 - 022 09 - 022 09 - 022
[ ] 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 1,084 () [1 1 (n8) [1 1 200(nB)
<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
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
04 02 03 12 0.4 02 03 12
19.0 1 3.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 06 1 09 1
( <1 1 <1 1
( ) -18 1 -0.9 1
76 1 37 1
1,1 <0.0100 1 <0.0100 1
) 25.7 95 173 12 225 8.0 15.2 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

31



27(2015) )
[ 1 [ [ 1
09 022 09 022 09 022
[ ] 13 - 00 [ ] 16 - 00 [ 1 17 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 387 (mB) [1 1 189 (nB) [1 1 190(nB)
<0.0020 1 <0.0020 1 <0.0020 1
0.0007 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 <0.010 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 0.004 1 0.002 1
04 02 03 12 05 0.2 03 12 05 02 04 12
4.0 1 5.0 1 7.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 1.3 1 22 1 14 1
( <1 1 <1 1 <1 1
( ) -01 1 -19 1 -20 1
4 1 8 1 40 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 29.2 8.7 188 12 251 78 16.2 12 251 75 16.4 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

32



27(2015)

[ 1 [ 1 [ 1
09 - 022 09 - 024 09 - 024
[ ] 18 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 0 (mB) 1 ] 5,870(m8) 1 1 2,565 (18)
1,2
@ )
03 0.2 03 24 03 02 03 24
1,1,1
t (MTBE)
(
(
( )
1,1
) 285 72 192 24 305 9.7 188 24
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

33



27(2015)

[ [ 1 [ 1
09 - 024 09 - 027 09 - 027
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 2,778 (m8) 1 ] 300(nB) 1 1 795 (1mB)
1,2
@ )
03 02 03 24 0.4 0.2 03 365 03 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 266 9.1 173 24 180 8.0 125 12 185 7.0 125 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

34



27(2015)

[ [ 1 [ 1
09 - 027 09 - 027 09 - 027
[ ] 02 - 02 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 544 (8) 1 ] 4,181 (m8) 1 1 2,654 (n8)
1,2
@ )
03 0.2 03 365 03 0.2 03 365 04 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 130 7.0 110 12 205 9.0 138 12 175 9.0 139 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

35



27(2015)

[ [ 1 [ 1
09 - 027 09 - 027 09 - 027
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 279 (B) 1 ] 1,320(nB) 1 1 1,095 (B)
1,2
@ )
03 0.2 03 365 0.4 0.2 03 365 03 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 6.0 139 12 17.0 6.0 125 12 23.0 9.0 158 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

36



27(2015)

[ [ 1 [ 1
09 - 027 09 - 027 09 - 027
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 638 (B) 1 ] 1,114 (nB) [1 1 1,416 (mB)
1,2
@ )
03 0.2 03 365 03 0.2 03 365 03 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 250 85 165 12 25.0 85 165 12 25.0 85 165 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

37



27(2015)

[ [ 1 [ 1
09 - 027 09 - 027 09 - 027
[ ] 11 - 00 [ ] 12 - 00 [ ] 13 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 359 (B) 1 ] 1,592 (nB) 1 1 78 (mB)
1,2
@ )
05 0.2 03 365 03 0.2 0.2 365 04 03 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 180 6.0 105 12 180 30 114 12 25.0 9.0 166 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

38



27(2015)

[ [ 1 [ 1
09 - 027 09 - 027 09 - 027
[ ] 14 - 00 [ ] 15 - 00 [ ] 16 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 73 (mB) 1 ] 191(m8) 1 1 544 (mB)
1,2
@ )
05 03 0.4 365 05 03 04 270 03 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 250 65 154 12 180 10 5.8 9 130 7.0 11.0 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

39



27(2015)

[ [ 1 [ 1
09 - 027 09 - 027 09 - 027
[ ] 17 - 00 [ ] 18 - 00 [ ] 19 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 340 (B) 1 ] 379(nmB) 1 1 191 (mB)
1,2
@ )
05 0.1 03 365 0.2 0.2 0.2 365 02 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 6.0 129 12 17.0 10 10.1 12 17.0 10 101 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

40



27(2015)

1

1,287 (n8)

1

2,699 (B)

1 5273(m®)

1,2

<0.0015
<0.0002
<0.001
<0.0004
<0.020

@

<0.008
<0.06
<0.06
<0.001
<0.002

PR R P PRRPRP PR PR

1,1,1

(MTBE)

0.3

0.2

0.3

366

0.3

0.2

0.2
<20
<0.030
<0.002

366

03 0.2 0.2

366

~~

1,1

<12

<1

-0.7

90
<0.0020

G

)

w)

(BOD)
(CoD)
(50mm

(ED)

(n/ml)

2



27(2015) )
[ 1 [ 1 [ 1
09 042 09 042 09 - 042
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ [ [ 1
[ 1 [ 1 [ 1
[1 ] 5,412 () [1 1 313(B) [1 1 5,555 (1B)
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
(¢ ) 0.010 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
0.00 1 0.00 1 0.00 1
02 1 01 1 0.2 1
7.0 1 8.0 1 5.0 1
1,1,1 0.030 1 0.003 1 0.030 1
t (MTBE) 0.002 1 0.002 1 0.002 1
( 09 1 07 1 03 1
( 1 1 1 1 1 1
( ) 0.9 1 14 1 05 1
20 1 4 1 7 1
1,1 0.0010 1 0.0100 1 0.0100 1
(@)
(BOD)
(CoD)
) (50mm
(E)
(n/ml)

42



27(2015) )
[ 1 [ 1 [ 1
09 042 09 042 09 - 042
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ [ [ 1
[ 1 [ 1 [ 1
[1 ] 269 (mB) [1 1 4,195 (rB) [1 1 1,081 (n8)
0.0020 1 0.0020 1 0.0020 1
0.0002 1 0.0002 1 0.0002 1
0.002 1 0.020 1 0.002 1
1,2 0.0004 1 0.0004 1 0.0004 1
0.040 1 0.040 1 0.040 1
(¢ ) 0.010 1 0.010 1 0.010 1
0.06 1 0.06 1 0.06 1
0.06 1 0.06 1 0.60 1
0.001 1 0.001 1 0.001 1
0.002 1 0.002 1 0.002 1
0.00 1 0.00 1 0.00 1
02 1 0.2 1 03 1
10.0 1 9.0 1 16.0 1
1,1,1 0.030 1 0.030 1 0.030 1
t (MTBE) 0.002 1 0.002 1 0.002 1
( 03 1 03 1 03 1
( 1 1 1 1 1 1
( ) 14 1 11 1 14 1
230 1 3 1 7 1
1,1 0.0100 1 0.0100 1 0.0100 1
(@)
(BOD)
(CoD)
) (50mm
(E)
(n/ml)

43



27(2015)

[ 1 [ 1
09 - 043 09 - 044 09 - 044
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 2,294 (mB) 1 ] 7,311(m8) 1 1 40 (mB)
1,2
@ )
03 03 03 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 2738 95 183 12 231 135 183 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

44



27(2015) )
[ 1 [ [ 1
09 045 09 045 09 045
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 1,181 (nB) [1 1 636 (mB) [1 1 5,456 (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
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
0.2 02 02 12 02 0.2 0.2 12 0.2 02 0.2 12
4.0 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
( 06 1 05 1 06 1
( <1 1 <1 1 1 1
( ) -14 1 -15 1 -15 1
0 1 0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 26.0 85 197 12 310 85 188 12 305 8.0 18.0 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

45



27(2015)

[ [ 1 [ 1
09 - 055 09 - 055 09 - 055
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 12,920(nB) 1 ] 734(B) 1 1 1,565 ()
1,2
@ )
03 0.2 03 12 02 0.1 02 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 232 109 172 12 275 96 186 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

46



27(2015)

1

2,334 (n®)

1 1,293(nB)

1 14149(n®)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

@

<0.008

<0.001
0.003

RlR Rk ke e

G

1,1,1

(MTBE)

0.9

0.3

04

12

0.2
<20
<0.030
<0.002

~~

1,1

17

<1

-13

6
<0.0100

G N

)

w)

(BOD)
(CoD)
(50mm

22.0

47

125

12

243 79 16.3

(ED)

(n/ml)

47



27(2015) )
[ 1 [ [ 1
09 057 09 057 09 - 057
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 1,044 () [1 1 6,499 (mB) [1 1 444 (mB)
<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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 1 03 1 04 1
<2.0 1 <20 1 <20 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 14 1 11 1 11 1
( <1 1 <1 1 <1 1
( ) -18 1 -20 1 -19 1
2 1 2 1 1 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 221 5.0 139 12 227 5.0 135 12 131 7.8 10.6 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

48



27(2015) )
[ 1 [ [ 1
09 057 09 057 09 - 057
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 2,464 () [1 1 3,445 (B) [1 1 230(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
<0.001 1 <0.001 1 <0.001 1
0.003 1 <0.002 1 <0.002 1
0.3 1 0.3 1 0.3 1
<2.0 1 <20 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
( 29 1 14 1 11 1
( <1 1 <1 1 <1 1
( ) -20 1 -19 1 -16 1
1 1 4 1 70 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 205 6.1 132 12 16.9 86 137 12 24.2 53 15.7 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

49



27(2015) )
[ 1 [ [ 1
09 057 09 057 09 - 057
[ ] 10 - 00 [ ] 11 - 00 [ ] 13 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 394 (mB) [1 1 381(mB) [1 1 94 (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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 1 03 1 03 1
2.0 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
( 1.3 1 1.6 1 14 1
( <1 1 <1 1 <1 1
( ) -28 1 -15 1 -13 1
0 1 6 1 13 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 20.3 18 110 12 245 48 146 12 253 7.8 159 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
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27(2015)

[ [ [ 1
09 057 09 057 09 - 057
[ 1 14 - 00 [ ] 15 - 00 [ ] 16 - 00
[ ] [ ] [ 1
[ [ [ 1
1 1 5(nf) [ 1 59 () [1 1 533(n®)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 0.005 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
<0.001 1 <0.001 1 <0.001 1
0.005 1 <0.002 1 0.002 1
03 1 0.2 1 04 1
3.0 1 10.0 1 <20 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 1.6 1 11 1 14 1
( <1 1 <1 1 <1 1
( ) -22 1 -18 1 -23 1
1 1 3 1 2 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.2 7.0 16.7 12 236 78 156 12 250 45 144 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
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27(2015)

1

128 ()

1

1,969 (n8)

1 1352(n®)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

@

<0.008

<0.001
<0.002

PR R Rk R e

e

1,1,1

(MTBE)

0.3
9.0
<0.030
<0.002

0.3

0.2

0.2

12

04 0.2 0.3

12

~~

1,1

13

<1

-13

2
<0.0100

I N

)

w)

(BOD)
(CoD)
(50mm

25.5

79 16.9

(ED)

(n/ml)
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27(2015)

[ [ [ 1
09 - 058 09 - 058 09 - 058
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 17 (mB) [1 ] 336(mB) 1 1 43 (mB)
1,2
@ )
04 0.1 03 12 04 03 03 12 04 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

53



27(2015)

[ [ [
09 - 058 09 - 058 09 - 059
[ ] 08 - 00 [ ] 09 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 45 (mB) 1 ] 207 (mB) 1 1 9,983 (n8)
1,2
@ )
03 0.2 03 12 04 02 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.2 8.0 159 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)
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27(2015)

[ [ [
09 - 059 09 - 059 09 - 059
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 4,810 (m8) 1 ] 6,343 () 1 1 5,413 (n8)
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 279 115 182 12 215 134 174 12 277 9.3 193 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)
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27(2015) )
[ 1 [ [ 1
09 059 09 059 09 - 059
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 3,895 (1mB) [1 1 7,116 (mB) [1 1 920 (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
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 1 04 1 04 1
140 1 16.0 1 130 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 04 1 05 1 0.3 1
( <1 1 <1 1 <1 1
( ) -17 1 -19 1 -18 1
20 1 16 1 5 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.5 125 19.0 12 255 11.0 18.6 12 285 105 19.8 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
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27(2015) )
[ 1 [ [ 1
09 059 09 059 09 - 059
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 2,293 () [1 1 1,851 (nB) [1 1 5,319 (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
0.06 1 <0.06 1 <0.06 1
0.001 1 <0.003 1 <0.001 1
0.002 1 <0.002 1 <0.002 1
05 1 0.2 1 04 1
7.0 1 8.0 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
( 04 1 04 1 <0.6 1
( 1 1 <1 1 <1 1
( ) 0.6 1 -11 1 -10 1
50 1 16 1 3 1
1,1 0.0100 1 <0.0100 1 <0.0100 1
) 275 13.0 20.1 12 38.0 10.5 20.0 12 272 8.8 17.2 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
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27(2015)

1

745 (nB)

1

1,887 (n8)

1

407 (nB)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

@

<0.008
<0.06
<0.06
<0.001
<0.002

PR PP PR RPPRPREPR

1,1,1

(MTBE)

0.3
3.0
<0.030
<0.002

~~

1,1

0.8

<1
-15

0
0.0100

I N

)

w)

(BOD)
(CoD)
(50mm

27.7

57

16.5

30.5

115

19.6

12

26.5

13.0

17.8

12

(ED)

(n/ml)
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27(2015) )
[ 1 [ [
09 - 059 09 - 059 09 - 059
[ 1 14 - 00 [ ] 15 - 00 [ ] 16 - 00
[ ] [ ] [ 1
[ 1 [ [
[1 ] 3,850 (1mB) [1 1 3,580 (mB) [1 1 56 (nB)
<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
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.00 1
0.3 1 0.3 1
5.0 1 10.0 1
1,1,1 <0.030 1 <0.300 1
t (MTBE) <0.002 1 <0.002 1
( <03 1 03 1
( <1 1 <1 1
( ) -04 1 -04 1
14 1 20 1
1,1 <0.0100 1 <0.0100 1
) 335 85 19.8 12 285 125 199 12 279 9.0 16.9 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
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27(2015) )
[ ] [ ] [
09 - 060 09 - 060 09 - 060
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 8,359 (nB) [1 ] 601 (nB) [1 1 3,033(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
<0.001 <0.001 <0.001 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 <0.0004 <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
(@ ) <0.008 <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
<0.06 <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
0.00 0.00 0.00 4 0.00 0.00 0.00 4 <0.00 <0.00 <0.00 4
03 03 03 4 04 03 03 4 04 03 03 4
40 30 38 4 31.0 110 20.0 4 5.0 30 43 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
( 1.0 06 09 4 11 07 09 4 09 05 07 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -13 -14 -14 4 -21 -24 -23 4 -11 -13 -12 4
0 0 0 4 0 0 0 4 8 0 2 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
(@)
(BOD)
(Cob)
(1)) (50mm
(E)
(n/ml)
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27(2015) )
[ 1 [ 1 [ 1
09 - 060 09 - 060 -
[ ] 04 - 00 [ ] 05 - 00 [ 1 -
[ ] [ ] [ 1
[ 1 [ 1 [ 1
1 1 393 (nP) [ 1 381(8) [1 1 ()
<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
<0.001 <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 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 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.00 0.00 0.00 4 0.00 0.00 0.00 4
03 0.2 03 4 03 03 03 4
4.0 3.0 33 4 10.0 5.0 7.0 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
( 0.9 0.7 0.8 4 09 0.7 0.8 4
( <1 <1 <1 4 <1 <1 <1 4
( ) -1.0 -11 -11 4 -16 -18 -17 4
20 0 5 4 120 0 37 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
(@)
(BOD)
(Cop)
) (50mm
(E)
(n/ml)

61



