26(2014) )
23 - 001 23 - 001 23 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ [
[1 1 125321 () [1 1 299,934 (nB) [1 1 372,700(n8)
<0.0001 <0.0001 <0.0001 12 <0.0001 <0.0001 <0.0001 12 <0.0001 <0.0001 <0.0001 12
<0.0001 <0.0001 <0.0001 12 <0.0001 <0.0001 <0.0001 12 <0.0001 <0.0001 <0.0001 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
1,2 <0.0001 <0.0001 <0.0001 12 <0.0001 <0.0001 <0.0001 12 <0.0001 <0.0001 <0.0001 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
(@ ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12
<0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 0.003 <0.002 <0.002 4 0.002 <0.002 <0.002 4
<0.01 <0.01 <0.01 9 <0.01 <0.01 <0.01 9 <0.01 <0.01 <0.01 9
08 05 0.6 12 08 05 0.6 12 0.9 05 0.7 12
43 17 25 12 31 17 24 12 36 11 26 12
1,1,1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
t (MTBE) <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
( 21 0.7 12 12 16 07 11 12 16 08 12 12
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -2.3 -2.8 -26 12 -2.1 -2.7 -25 12 -24 -29 -2.6 12
0 0 0 12 0 0 0 12 0 0 0 12
1,1 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12
) 244 52 146 12 26.8 58 15.9 12 244 51 14.3 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
14.0 10.6 12.7 12 16.7 11.2 14.0 12 154 11.0 129 12
14.6 5.8 105 12 137 6.5 95 12 145 6.2 10.3 12
118 9.0 105 12 118 8.8 10.3 12 12.0 9.2 10.7 12




26(2014) )
1
23 - 002 23 - 002 23 - 002
[ ] 01 - 00 [ ] o1 - 01 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 22,435 (mB) [1 ] 384(rB) [1 I 4,181 (8)
<0.0015 <0.0015 <0.0015 2 <0.0015 1 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 1 <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
1,2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
(¢ ) <0.010 <0.010 <0.010 2 <0.010 1 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 <0.002 1 <0.002 <0.002 <0.002 2
<0.01 1 <0.01 1 <0.01 1
0.5 05 05 12 1.0 0.7 0.8 8 0.5 04 0.5 12
8.1 42 54 12 51 29 4.2 8 30.7 185 255 12
1,1,1 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 0.6 0.2 0.4 2 28 1 04 0.1 0.3 2
(
( ) -11 -1.7 -15 12 -2.1 -3.0 -26 8 -14 -2.2 -18 12
10 0 2 6 19 0 12 4 3 0 1 6
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 243 11.0 175 12 305 158 228 8 235 16.6 184 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
429 385 41.0 12 24.0 10.6 17.0 8 735 514 60.7 12




26(2014) )
23 - 002 23 - 002 23 - 002
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ [ [
[1 1 857 (mB) [1 ] 5,125 (nB) [1 I 50,326(B)
<0.0015 <0.0015 <0.0015 2 <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 <0.0002 <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
1,2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
(@ ) <0.010 <0.010 <0.010 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 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
<0.01 1 <0.01 1 <0.01 1
0.6 03 05 12 0.5 0.4 0.5 12 0.5 03 0.5 12
40.8 23.6 29.5 12 194 134 16.8 12 2.8 18 22 12
1,1,1 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 05 02 04 2 0.2 0.1 0.2 2 0.7 05 0.6 2
(
( ) -0.9 -11 -1.0 12 -14 -16 -15 12 -17 -23 -2.0 12
4 0 1 6 81 0 18 6 0 0 0 6
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 216 158 184 12 225 134 17.7 12 28.7 5.6 16.8 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
110.0 105.0 107.0 12 672 58.1 625 12 252 185 209 12




26(2014) )
1
23 - 002 23 - 002 23 - 002
[ ] 08 - 00 [ ] 09 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 2,139 (B) [1 ] 23,664(1rB) [1 I 627 (B)
<0.0015 <0.0015 <0.0015 2 <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 <0.0002 <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
1,2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
(¢ ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.002 <0.001 0.001 2 0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.004 <0.002 0.002 2 0.003 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
<0.01 1 <0.01 1 <0.01 1
0.5 03 05 12 0.5 0.4 0.5 12 0.6 04 0.5 12
23 16 18 12 25 16 21 12 9.9 6.2 74 12
1,1,1 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 0.8 0.4 0.6 2 0.8 0.6 0.7 2 0.3 0.1 0.2 2
(
( ) -15 -2.2 -19 12 -2.0 -25 -22 12 -16 -2.0 -18 12
0 0 0 6 15 0 3 6 22 0 6 6
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 279 81 17.2 12 243 6.4 16.2 12 20.1 14.4 177 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
232 17.8 19.7 12 18.8 15.2 169 12 438 40.0 418 12




26(2014) )
[ 1
23 - 002 23 - 002 23 - 002
[ ] 16 - 00 [ ] 17 - 00 [ ] 18 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 625 (nB) [1 ] 443(B) [1 I 626 (B)
<0.0015 <0.0015 <0.0015 2 <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 <0.0002 <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
1,2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
(@ ) <0.010 <0.010 <0.010 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 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
<0.01 1 <0.01 1 <0.01 1
0.5 05 05 12 0.5 0.4 0.5 12 0.6 05 0.5 12
223 111 16.4 12 171 105 129 12 79 5.2 6.1 12
1,1,1 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 0.3 <0.1 0.2 2 0.1 <0.1 <0.1 2 04 03 04 2
(
( ) -1.9 -23 -20 12 -11 -15 -13 12 -14 -16 -15 12
7 0 2 6 21 0 10 6 13 0 3 6
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 19.0 16.2 179 12 187 169 17.7 12 218 129 174 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
40.0 363 385 12 79.0 76.1 773 12 426 399 412 12




26(2014) )
] ]
23 - 002 23 003 23 003
[ ] 19 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ [
[ [ 1 [ ]
[1 1 599 (mB) [1 ] 14,062(nB) [1 ] 10,289(rB)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
1,2 <0.0001 <0.0001 <0.0001 2
<0.010 <0.010 <0.010 2
(@ ) <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
<0.01 1
0.5 04 05 12
125 6.2 10.2 12
1,1,1 <0.010 <0.010 <0.010 2
t (MTBE) <0.001 <0.001 <0.001 2
( 01 <0.1 <0.1 2
(
( ) -21 -2.4 -2.3 12
2 0 1 6
1,1 <0.0010 <0.0010 <0.0010 2
() 213 17.3 186 12
(BOD)
(Cob)
) (50mm
(ES))
(n/ml)
415 285 36.6 12




26(2014)

[ 1 [ [ 1
23 - 003 23 - 004 23 - 004
[ ] 07 - 00 [ ] o1 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1  14,686(mB) [1 ] 2,680 (mB) [1 ] 3,140 (n8)
1,2
@ )
11 0.6 0.8 12 0.7 0.4 0.4 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 240 6.0 153 12 200 155 17.2 12
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




26(2014)

[ 1 [ 1 [ 1
23 - 004 23 - 004 23 - 004
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 ] 6,655 (B) [1 ] 7,323(B) [1 ] 4,465 (8)
1,2
@ )
10 05 0.8 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 235 50 14.1 12
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




26(2014) ( )

1 1 1
23 - 004 23 - 004 23 - 005
[ ] 07 - 00 [ ] 08 - 00 [ ] 03 - 00
1
57,315(B)
<0.0020 <0.0020 <0.0020 3
<0.0002 <0.0002 <0.0002 3
<0.002 <0.002 <0.002 3
1,2 <0.0004 <0.0004 <0.0004 3
<0.040 <0.040 <0.040 3
@ )
<0.001 <0.001 <0.001
0.002 <0.002 <0.002
0.00 0.00 0.00
0.8 05 0.7
6.2 44 50 3
1,1,1 <0.030 <0.030 <0.030 3
t (MTBE) <0.002 <0.002 <0.002 3
(
(
( ) -24 -30 -2.6 3
0 0 0 3
1,1 <0.0100 <0.0100 <0.0100 3
() 27.0 6.0 168
(BOD)
(CoD)
) (50mm
(8S)

(n/ml)




26(2014) )
1
23 - 005 23 - 005 23 - 005
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 28,782 (mB) [1 ] 9,454 (1r8) [1 I 16,125(B)
<0.0020 <0.0020 <0.0020 3 <0.0020 <0.0020 <0.0020 2 <0.0020 <0.0020 <0.0020 2
<0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.002 <0.002 <0.002 3 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
1,2 <0.0004 <0.0004 <0.0004 3 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 3 <0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
@ )
0.001 <0.001 <0.001 3 0.002 <0.001 0.001 2 <0.001 <0.001 <0.001 2
0.002 <0.002 <0.002 3 0.006 0.002 0.004 2 0.003 <0.002 <0.002 2
0.00 0.00 0.00 3 0.00 0.00 0.00 2 0.00 0.00 0.00 2
0.8 0.6 0.7 12 05 04 05 12 0.7 04 05 12
5.3 35 44 3 2.6 26 2.6 2 2.6 18 2.2 2
1,1,1 <0.030 <0.030 <0.030 3 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 3 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
(
( ) -25 -3.0 -2.7 3 -2.4 -29 =27 2 -24 -2.8 -26 2
1 0 0 3 51 0 26 2 6 0 3 2
1,1 <0.0100 <0.0100 <0.0100 3 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 26.0 5.0 16.1 12 250 5.0 154 12 25.0 5.0 155 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

10



26(2014)

] 940 (n8)

1

5,015 (n8)

1

1,408 (1r8)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

PR R

(@

<0.001
<0.002

1,1,1

(MTBE)

08

0.00

05 0.7
106

<0.030

<0.002

-

R e

~~

1,1

-25
0
<0.0100

PR

)

w)

(BOD)
(CoD)
(50mm

24.0

8.0 156

(ED)

(n/ml)

11



26(2014)

1

133 ()

1

17,015(B)

1

1,428(r8)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

12



26(2014) )
1 1 1
23 006 23 - 007 23 007
[ ] 08 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ 1 [
[ 1 [ 1 [ 1
[1 1 2,641 (nB) [1 ] 41,839(nB) [1 I 4,558 (mB)
<0.0001 <0.0001 <0.0001 13 <0.0001 1
<0.0002 <0.0002 <0.0002 13 <0.0002 1
<0.001 <0.001 <0.001 13 <0.001 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ )
<0.001 1 <0.001 1
<0.001 1 <0.001 1
05 04 04 24 05 04 04 12
277 9.0 16.3 13 16 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
(
(
( ) -15 -2.6 -20 13 -19 1
0 1 2 1
1,1 <0.0002 1 <0.0002 1
) 200 16.0 175 24 220 210 214 12
(BOD)
(CoD)
) (50mm
(ES))
255 8.3 15.0 13 12 1
(n/ml)
430 365 41.0 13 36.0 1
17.9 15.5 16.8 24 8.0 6.9 7.3 12
24.6 1 251 1

13



26(2014) )
1 1
23 007 23 007 23 007
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [
[ 1 [ [ 1
[1 1 13,817 (B) [1 ] 3,030(rB) [1 I 3,456 (B)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0002 1 0.0003 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
@ )
<0.001 1 <0.001 1 <0.001 1
0.002 1 <0.001 1 <0.001 1
0.6 04 05 12 04 0.3 03 12 04 03 04 12
33 1 6.6 1 31 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -2.3 1 -16 1 -05 1
0 1 4 1 3 1
1,1 <0.0002 1 <0.0002 1 <0.0002 1
) 252 6.1 155 12 19.1 16.8 179 12 195 17.7 186 12
(BOD)
(CoD)
) (50mm
(ES))
31 1 43 1 23 1
(n/ml)
185 1 91.0 1 515 1
135 5.6 8.6 12 327 295 309 12 3.2 25 2.7 12
10.7 1 28.8 1 239 1

14



26(2014) )
1 1
23 - 007 23 - 007 23 - 007
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 () [ 1 670(m8) [1 1 1001(m8)
<0.0001 1 <0.0001 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ )
<0.001 1 <0.001 1
<0.001 1 <0.001 1
05 0.3 03 12 04 03 04 12
25 1 2.2 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
(
(
( ) -0.6 1 -05 1
2 1 0 1
1,1 <0.0002 1 <0.0002 1
) 205 18.0 193 12 19.8 18.3 19.2 12
(BOD)
(CoD)
) (50mm
(ES))
18 1 14 1
(n/ml)
485 1 545 1
21 16 18 12 1.8 14 1.6 12
24.2 1 232 1

15



26(2014) )
1 [ 1
23 007 23 007 23 007
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 3,268 (B) [1 ] 2,067 (nB) [1 I 1,511 (nB)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
@ )
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
04 03 03 12 04 0.3 04 12 04 03 04 12
214 1 226 1 189 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -18 1 -18 1 -18 1
2 1 0 1 47 1
1,1 <0.0002 1 <0.0002 1 <0.0002 1
) 186 155 174 12 18.8 17.0 178 12 19.0 15.2 16.8 12
(BOD)
(CoD)
) (50mm
(ES))
19.2 1 20.0 1 16.6 1
(n/ml)
53.0 1 61.0 1 62.0 1
219 12.3 205 12 214 19.6 204 12 19.3 175 183 12
45.2 1 424 1 4038 1

16



26(2014) )
1 [ 1
23 007 23 007 23 007
[ ] 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 1,419 (B) [1 ] 1,929 (nB) [1 I 1,756 (nB)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
@ )
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
04 04 04 12 04 0.3 03 12 04 04 04 12
15.2 1 16.1 1 25 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -13 1 -13 1 -05 1
5 1 1 1 9 1
1,1 <0.0002 1 <0.0002 1 <0.0002 1
) 186 171 17.8 12 216 18.2 189 12 20.0 184 19.2 12
(BOD)
(CoD)
) (50mm
(ES))
124 1 139 1 15 1
(n/ml)
80.0 1 66.5 1 60.5 1
345 18.6 315 12 304 16.5 276 12 17 0.7 0.9 12
3538 1 38.6 1 232 1

17



26(2014) )
1 [ 1
23 007 23 007 23 007
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ 1 [ 1 [
[ 1 [ [ 1
[1 1 4,649 (mB) [1 ] 15,792(nB) [1 I 1,622 (n8)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
@ )
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
04 03 04 12 05 04 04 12 04 03 03 12
8.6 1 3.0 1 35 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -2.1 1 -0.6 1 -0.7 1
2 1 8 1 0 1
1,1 <0.0002 1 <0.0002 1 <0.0002 1
) 175 15.8 16.7 12 210 135 16.7 12 175 15.8 16.6 12
(BOD)
(CoD)
) (50mm
(ES))
79 1 2.6 1 2.8 1
(n/ml)
355 1 355 1 475 1
85 5.0 7.7 12 5.4 19 38 12 14 1.0 11 12
349 1 194 1 29.1 1

18



26(2014) )
1 [
23 - 007 23 - 007 23 - 007
[ ] 18 - 00 [ ] 19 - 00 [ 1 20 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 1 1,511 (nB) [1 ] (B) [1 I 10,223(nB)
<0.0001 1 <0.0001 1
0.0002 1 <0.0002 1
<0.001 1 0.001 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ )
<0.001 1 <0.001 1
<0.001 1 0.002 1
04 03 03 12 05 04 04 12
43 1 25 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
(
(
( ) -05 1 -23 1
33 1 0 1
1,1 <0.0002 1 <0.0002 1
) 191 175 18.1 12 242 8.6 176 12
(BOD)
(CoD)
) (50mm
(ES))
34 1 22 1
(n/ml)
55.0 1 255 1
9.4 85 8.8 12 8.8 4.0 6.5 12
288 1 139 1

19



26(2014) )
[ 1 [ 1 [ 1
23 - 007 23 - 008 23 - 008
[ ] 21 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 878 () [1 ] 14,300(nB) [1 ] 11,100(rB)
<0.0001 1
<0.0002 1
<0.001 1
1,2 <0.0002 1
<0.001 1
@ )
<0.001 1
<0.001 1
04 03 03 12
33 1
1,1,1 <0.001 1
t (MTBE) <0.001 1
(
(
¢ ) -12 1
276 1
1,1 <0.0002 1
() 177 165 17.0 12
(BOD)
(CoD)
v (50mm
(ES))
22 1
(n/ml)
63.0 1
6.5 5.6 6.0 12
24.4 1

20



26(2014) ( )

1 1 1
23 - 008 23 - 009 23 - 009
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
1
17,237(nB)
<0.0010 <0.0010 <0.0010 2
<0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2
1,2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
(@ ) <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001
<0.002 <0.002 <0.002
0.6 0.5 0.5
6.3 3.8 51
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( ) -19 -20 -2.0 2
2 0 1 2
1,1 <0.0010 <0.0010 <0.0010 2
() 249 93 172
(BOD)
(CoD)
) (50mm
(8S)

(n/ml)




26(2014)

1

5,348 (nB)

1

583(mB)

1

245 (8)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

22



26(2014) )
[ 1 1 1
23 - 009 23 - 009 23 - 009
[ ] 06 - 00 [ ] 08 - 00 [ ] 09 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 () [ 1 5,065 (8) [1 1 1564(n8)
<0.0010 <0.0010 <0.0010 2
<0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2
1,2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
(@ ) <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
0.6 0.5 0.5 12
79 7.0 75 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( ) -0.9 -1.0 -1.0 2
0 0 0 2
1,1 <0.0010 <0.0010 <0.0010 2
() 189 17.7 182 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)

23



26(2014) )
1 [ 1
23 - 009 23 - 009 23 - 009
[ ] 11 - 00 [ ] 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 275 (n8) [ 1 (m8) 1 1 2836(n8)
<0.0010 <0.0010 <0.0010 2
<0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2
1,2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
(@ ) <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
0.5 03 05 12
149 132 141 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( ) -1.9 -18 -19 2
0 0 0 2
1,1 <0.0010 <0.0010 <0.0010 2
() 229 153 164 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)

24



26(2014)

1

865 (1mB)

[
23

- 009

1

17 - 00

1 2,294 (n8)

1

6,372(nB)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

25



26(2014)

[ 1 [ 1 [ 1
23 - 009 23 - 009 23 - 010
[ ] 19 - 00 [ 1 20 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 ] 155 (1mB) [1 ] 1,348 (n8) 1 1 16,073(mB)
1,2
@ )
19 1.6 17 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 245 83 172 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

26



26(2014)

- 011 - 011
] 01 - 00 ] 02 - 00
1 1
15,905(nB) 5,999 (B)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 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
1,2 <0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
@ ) <0.010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 0.003 1
<0.10 1 <0.10 1
0.6 0.4 0.5 12 0.8 05 0.6 12
6.7 3.7 52 2 19.8 153 176 2
1,1,1 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
t (MTBE) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
( 05 1 06 1
( <1 1 <1 1
( ) -18 -20 -19 2 -27 -27 -27 2
0 1 1 1
1,1 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3
) 186 16.1 175 12 217 9.3 15.7 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
452 442 447 30.0 254 217




26(2014) )
1
23 - 011 23 - 011 23 - 011
[ ] 02 - 01 [ ] 02 - 02 [ ] 02 - 03
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 5,999 (nB) [1 ] 5,999 (nB) [1 I 5,999 (B)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 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
1,2 <0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
(¢ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
0.003 1 0.003 1 0.003 1
<0.10 1 <0.10 1 <0.10 1
0.8 05 0.6 12 0.8 0.5 0.6 12 0.8 05 0.6 12
19.8 153 17.6 2 19.8 153 176 2 19.8 153 176 2
1,1,1 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
t (MTBE) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
( 06 1 06 1 06 1
( <1 1 <1 1 <1 1
( ) =27 -2.7 -2.7 2 -2.7 -2.7 =27 2 =27 -2.7 =27 2
1 1 1 1 1 1
1,1 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3
) 217 93 15.7 12 217 93 157 12 217 9.3 157 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
30.0 254 277 2 300 254 277 2 300 254 27.7 2

28



26(2014) )
[
23 - 011 23 011 23 - 011
[ ] 04 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ [ 1
[ [ [
[1 1 6,443 (B) [1 ] 236 (1rB) [1 I 60,921 (nB)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 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
1,2 <0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
@ ) <0.010 1 <0.010 1
<0.001 1 0.001 1
<0.002 1 0.005 1
<0.10 1 <0.10 1
0.6 05 0.6 12 0.6 05 0.6 12
5.0 23 37 2 3.6 2.8 32 2
1,1,1 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
t (MTBE) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
( 04 1 06 1
( <1 1 <1 1
( ) -1.2 -14 -13 2 -24 -26 -25 2
2 1 0 1
1,1 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3
) 216 15.0 181 12 239 44 14.0 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
355 34.8 35.2 2 18.1 14.9 16.5 2

29



26(2014) )
[ 1
23 - 011 23 - 011 23 - 011
[ ] 12 - 00 [ ] 12 - 01 [ 1 12 - 02
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 21,968 (mB) [1 ] 21,968(r8) [1 I 21,968(nB)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 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
1,2 <0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
(@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
0.004 1 0.004 1 0.004 1
<0.10 1 <0.10 1 <0.10 1
0.8 05 0.6 12 0.8 0.5 0.6 12 0.8 05 0.6 12
44 24 34 2 44 24 34 2 44 24 34 2
1,1,1 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
t (MTBE) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
( 0.7 1 0.7 1 0.7 1
( <1 1 <1 1 <1 1
( ) -2.8 -30 -29 2 -2.8 -30 -29 2 -2.8 -30 -29 2
0 1 0 1 0 1
1,1 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3
) 246 45 143 12 24.6 45 143 12 246 45 143 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
181 14.8 16.5 2 181 14.8 165 2 181 14.8 165 2

30



26(2014) )
[ 1
23 - 011 23 - 011 23 - 011
[ ] 13 - 00 [ ] 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 12,828 (nB) [1 ] 420(B) [1 I 204 (B)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 2 <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 <0.001 <0.001 <0.001 4
1,2 <0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
(¢ ) <0.010 1 <0.010 1 <0.010 1
0.002 1 <0.001 1 <0.001 1
0.009 1 <0.002 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
0.8 0.6 0.7 12 0.6 0.5 0.5 12 0.6 04 0.5 12
4.8 16 32 2 6.5 45 5.5 2 51 44 4.8 2
1,1,1 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
t (MTBE) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
( 0.7 1 09 1 1.0 1
( <1 1 <1 1 <1 1
( ) -24 -2.4 -24 2 -29 -31 -30 2 -32 -33 -33 2
0 1 0 1 0 1
1,1 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3
) 249 5.6 154 12 218 4.6 140 12 217 38 130 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
145 12.3 134 2 19.2 185 189 2 95 82 89 2

31



26(2014) )
[ 1 1
23 - 011 23 - 011 23 011
[ ] 16 - 00 [ ] 17 - 00 [ ] 18 - 00
[ 1 [ 1 [
[ [ 1 [ 1
1 1 582 (nf) [ 1 4,191 (n®) [1 1 ()
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 2
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2
1,2 <0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
@ ) <0.010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 0.005 1
<0.10 1 <0.10 1
0.6 04 0.6 12 0.6 0.5 0.6 12
36 35 36 2 54 49 52 2
1,1,1 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
t (MTBE) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
( 09 1 09 1
( <1 1 <1 1
( ) -32 -33 -33 2 -2.7 -2.7 -2.7 2
0 1 2 1
1,1 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3
) 22.7 38 142 12 244 5.6 155 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
91 8.0 8.6 2 17.3 15.2 16.3 2

32



26(2014) )
1 1
23 - 011 23 011 23 011
[ ] 20 - 00 [ ] 21 - 00 [ ] 31 - 00
[ 1 [ [
[ [ 1 [ 1
[1 1 600 (nB) [1 ] 252 (B) [1 I 420(8)
<0.0010 <0.0010 <0.0010 4 <0.0020 1
<0.0002 <0.0002 <0.0002 4 <0.0002 1
<0.001 <0.001 <0.001 4 <0.002 1
1,2 <0.0002 <0.0002 <0.0002 3 <0.0004 1
<0.001 <0.001 <0.001 3 <0.040 1
@ ) <0.010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
<0.10 1 <0.10 1
0.6 0.4 05 12 05 1
8.7 84 8.6 2 6.0 1
1,1,1 <0.001 <0.001 <0.001 3 <0.001 1
t (MTBE) <0.001 <0.001 <0.001 3 <0.002 1
( 09 1 18 1
( <1 1 <1 1
( ) -21 -27 -24 2 -32 1
0 1 1 1
1,1 <0.0010 <0.0010 <0.0010 3 <0.0010 1
) 24.0 55 151 12 265 47 16.8 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
18.0 15.7 16.9 2 131 1
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26(2014) )
1 1
23 011 23 011 23 011
[ ] 32 - 00 [ ] 33 - 00 [ 1 34 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 404 (mB) [1 ] 742(B) [1 I 182 (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
(@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 0.001 1 0.001 1
0.003 1 0.003 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
05 1 0.6 1 0.5 1
30 1 30 1 6.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 18 1 2.1 1 24 1
( <1 1 <1 1 <1 1
( ) -32 1 -30 1 -20 1
0 1 0 1 10 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 215 3.0 135 12 25.1 51 154 12 270 6.5 17.8 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
83 1 8.7 1 325 1

34



26(2014) )
1 1
23 011 23 011 23 011
[ ] 35 - 00 [ ] 36 - 00 [ 1 41 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 106 (nB) [1 ] 240 (B) [1 I 469 (m8)
<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
0.001 1 <0.001 1 0.001 1
<0.002 1 <0.002 1 0.004 1
<0.10 1 <0.10 1 <0.10 1
0.4 1 05 1 0.8 1
20 1 4.0 1 40 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 21 1 4.2 1 28 1
( <1 1 <1 1 <1 1
( ) -20 1 -30 1 -30 1
6 1 0 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 25.7 45 154 12 255 7.0 16.7 12 285 7.0 174 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
19.2 1 117 1 10.3 1
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26(2014) )
1 1
23 011 23 011 23 011
[ 1 42 - 00 [ 1 43 - 00 [ 1 44 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 521 (nB) [1 ] 462 (1B) [1 I 153 (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
(@ ) <0.010 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
<0.10 1 <0.10 1 <0.10 1
0.7 1 0.6 1 0.5 1
50 1 30 1 40 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 15 1 18 1 12 1
( <1 1 <1 1 <1 1
( ) -31 1 -36 1 -45 1
10 1 0 1 1 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 275 5.9 16.2 12 23.7 39 137 12 270 45 15.2 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
10.3 1 6.9 1 41 1

36



26(2014) )
1
23 - 012 23 - 012 23 - 012
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 13,947 (nB) [1 ] 36,488(1rB) [1 I 5,410 (B)
<0.0020 <0.0020 <0.0020 2 <0.0020 <0.0020 <0.0020 2 <0.0020 <0.0020 <0.0020 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
1,2 <0.0004 <0.0004 <0.0004 10 <0.0004 <0.0004 <0.0004 8 <0.0004 <0.0004 <0.0004 8
<0.040 <0.040 <0.040 10 <0.040 <0.040 <0.040 8 <0.040 <0.040 <0.040 8
(¢ ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.002 0.002 0.002 2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.007 0.006 0.007 2 0.002 <0.002 0.002 <0.002 <0.002 <0.002
0.8 05 0.6 28 0.6 0.4 0.5 31 0.6 05 0.5 26
2.0 20 20 2 7.0 30 5.0 2 7.0 4.0 5.5 2
1,1,1 0.050 <0.030 0.040 10 0.030 <0.030 0.030 8 <0.030 <0.030 <0.030 8
t (MTBE) <0.002 <0.002 <0.002 10 <0.002 <0.002 <0.002 8 <0.002 <0.002 <0.002 8
( 20 1.0 15 2 22 0.6 11 3 2.2 0.7 15 2
( 1 1 <1 1 <1 1
( ) -23 -33 -2.8 2 -25 -33 -29 2 -16 -2.8 -22 2
0 0 0 2 0 0 0 2 0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 10 <0.0100 <0.0100 <0.0100 8 <0.0100 <0.0100 <0.0100 8
) 249 5.6 15.1 30 248 9.8 16.7 32 258 7.1 18.0 27
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
17.0 115 14.4 13 297 19.3 234 16 69.4 645 67.5 13
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26(2014) )
1
23 013 23 - 013 23 - 013
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ [ ] [ ]
[ 1 [ [
[1 1 (mB) [1 ] 2,077 (nB) [1 I 81,091 (nB)
<0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
0.001 0.001 0.001 4 <0.001 <0.001 <0.001 4
1,2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
(@ ) <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
05 0.6 04 05 12 0.6 0.6 0.6 4
11.0 10.0 11.0 2
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4
( <0.2 <0.2 <0.2 2
( <1 <1 <1 4 <1 <1 <1 4
( ) -12 -17 -15 4
1 0 0 4
1,1 <0.0010 <0.0010 <0.0010 4
) 179 209 10.6 173 20 22.3 72 13.9 11
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
62.0 47.0 54.0 4

38



26(2014) )
1 1

23 - 013 23 - 013 23 - 013

[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00

[ 1 [ 1 [ 1

[ 1 [ 1 [

[1 1 5,532 (nB) [1 ] 4,268 (1rB) [1 I 3,223 (B)
<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001

1,2
@ )
0.6 04 05 0.6 0.4 0.5 0.6 05 0.6
1,1,1
t (MTBE)
(
( <1 <1 <1 <1 <1 <1 <1 <1 <1
( )
1,1
) 231 51 12.0 221 52 117 234 58 126
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

39



26(2014)

1

23,400 (nB)

00

13,508(1B)

1

13,343(1m8)

1,2

<0.0003
<0.0002
<0.001
<0.0004
<0.001

@

<0.001

<0.001
<0.002

PR R R R e

e

1,1,1

(MTBE)

05

0.00

0.4 05
14.0

<0.001

<0.001

[N
N

1,1

~~

19

0.9 15
<1

-1.6

0

<0.0010

-
L

)

w)

(BOD)
(CoD)
(50mm

213

16.1 18.9

-
N

(ED)

(n/ml)

40



26(2014)

1

7,799 (nB)

1

18,448(1B)

1

8,712 ()

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

2



26(2014)

1

2,335 (nB)

1

9,613(n8)

1

4,173 ()

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

42



26(2014)

1

1

4,796 (n8)

1

839(md)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

43



26(2014)

1

2,018 (nB)

1

9,453 (n8)

1

7,261 (nB)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

a4



26(2014)

1

17,659 (n8)

(m8)

1

13,729(8)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

45



26(2014)

1

5,820 (nB)

1

3,889(nB)

1

2,390(nB)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

46



26(2014)

1

12,120 (nB)

1

8,942 (n8)

1

14,976(8)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

47



26(2014)

1

7,146 (8)

1

1,109 (nB)

1

4,887 (mB)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

48



26(2014)

1

16,301 (1mB)

1

8,307(n8)

1

3,876 (nB)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

49



26(2014)

1

13,414 (n®)

1

9,346 (n8)

1

4,731 (m8)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

50



26(2014)

1

14,860 (1mB)

1

1,664 (B)

1

3,430(nB)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

51



26(2014)

[ 1 [ 1 [
23 - 042 23 - 042 23 - 046
[ ] 02 - 00 [ ] 03 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 ] 3,688 (M8) [1 ] 912 (B) 1 1 39,730(nB)
1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 188 17.7 182 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

52



26(2014)

1

2,569 (nB)

1

1,212 ()

1

661 (n8)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

53



26(2014)

1

353 (mB)

1

1,060 (nB)

1

12,288(18)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

54



26(2014)

1

1,613 (nB)

1

116(8)

1

8,383(nB)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

55



26(2014)

1

182 (nB)

1

2,492 (nB)

1

3,394 (nB)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

56



26(2014)

1

775 (m8)

1

849(mB)

1

2,090 (nB)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

57



26(2014)

1

3,400 (nB)

1

2,141 (nB)

1

7,018(nB)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

58



26(2014)

1

2,857 (nB)

1

4,268 (nB)

1

2,045(nB)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

59



26(2014)

1

1,358 (nB)

1

11,805(1B)

1

671(nB)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

60



26(2014)

1

10,391 (mB)

1

489(mB)

1

310(m8)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

61



26(2014)

1

524 ()

(m8)

1

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

62



26(2014)

1

238 (M)

1

1

314(nB)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

63



26(2014) )
[ 1 [ [ 1
23 - 071 23 - 073 23 - 073
[ ] 12 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 ] 1,209 (n8) [1 38,223(n8) 1 ] 4,901 (mB)
1,2
@ )
04 03 04 244 06 03 04 244
07 0.6 0.7 4 16 0.9 12 4
1,1,1
t (MTBE)
(
(
( ) -14 -21 -17 4 -24 -33 -29 4
59 0 10 12 4 0 0 12
1,1
() 237 151 189 244 2717 50 156 244
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

64



26(2014)

[ 1 [ 1 [ 1
23 - 074 23 - 074 23 - 074
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 ] 438 (B) [1 ] 1,469 (m8) [1 ] ()
1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 19.0 207
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

65



26(2014)

1

578 (m8)

1

1,397 (nB)

1

274(nB)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

66



26(2014)

(m8)

1

365(mB)

1

679(m8)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

67



26(2014)

(m8)

[
23

- 075

1

10 - 00

1

682 (1r8)

1

227 (n8)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

68



26(2014)

(m8)

[
23

- 075

1

13 - 00

1 1,304 (nB)

1

887(md)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

69



26(2014)

1

1,054 (nB)

[
23

- 075

1

16 - 00

1

314(mB)

1

12,066(1m8)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

70



26(2014) )
1
23 - 076 23 - 076 23 076
[ ] 01 - 00 [ ] 03 - 00 [ ] 05 - 00
[ 1 [ 1 [
[ [ [ 1
[1 1 6,828 (B) [1 ] 2,313(nB) [1 I 1,709 (n8)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 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
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
(@ ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2 0.002 0.002 0.002 2
<0.002 <0.002 <0.002 2 0.006 0.004 0.005 2
<0.00 <0.00 <0.00 2
0.5 04 04 12 0.5 0.4 0.5 12
12.0 8.2 101 2 3.8 33 36 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 19 0.6 13 2 23 22 23 2
( <1 <1 <1 2 1 <1 1 2
( ) -13 -16 -15 2 -11 -19 -15 2
3 0 2 2 18 6 12 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 194 16.9 183 12 27.2 7.8 176 12
(BOD)
(CoD)
) (50mm
(8S)
9.7 1 34 1
(n/ml)

71



26(2014)

1

29,851 (nB)

1

13,485(1B)

1

14,526(18)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

72



26(2014)

1

12,134 (n8)

1

116(8)

1

167(B)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

73



26(2014)

1

331 (mB)

1

643 (mB)

1

687 (m8)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

74



26(2014)

1

1

206 (118)

1

318(md)

1,2
@ )
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

75



26(2014)

[
23 - 080 - 081
[ ] 12 - 00 ] 01 - 00
[ 1 1
[
[1 ] 3,432 (B)
<0.0020 <0.0020 <0.0020 12
<0.0002 <0.0002 <0.0002 12
<0.002 <0.002 <0.002 12
1,2 <0.0004 <0.0004 <0.0004 12
<0.020 <0.020 <0.020 12
(@ ) <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
<0.01 1
0.6 05 0.6 12
9.0 8.0 8.0 2
1,1,1 <0.001 <0.001 <0.001 12
t (MTBE) <0.001 <0.001 <0.001 12
(
( <1 <1 <1 2
( ) -35 -36 -3.6 2
1 0 0 12
1,1 <0.0010 <0.0010 <0.0010 12
) 20.5 173 18.7 12
(BOD)
(CoD)
) (50mm
(ES))

(n/ml)




26(2014) )
1 1
23 - 081 23 - 081 23 081
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [
[ [ 1 [ 1
[1 1 364 (mB) [1 ] 1,770(nB) [1 I 36,655 (8)
<0.0020 <0.0020 <0.0020 8 <0.0020 <0.0020 <0.0020 12
<0.0002 <0.0002 <0.0002 8 <0.0002 <0.0002 <0.0002 12
<0.002 <0.002 <0.002 8 <0.002 <0.002 <0.002 12
1,2 <0.0004 <0.0004 <0.0004 8 <0.0004 <0.0004 <0.0004 12
<0.020 <0.020 <0.020 8 <0.020 <0.020 <0.020 12
(@ ) <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 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
<0.01 1 <0.01 1
0.7 05 0.6 8 08 05 0.6 12
17.0 14.0 16.0 2 19.0 19.0 19.0 2
1,1,1 <0.001 <0.001 <0.001 8 <0.001 <0.001 <0.001 12
t (MTBE) <0.001 <0.001 <0.001 8 <0.001 <0.001 <0.001 12
(
( <1 <1 <1 2 <1 <1 <1 2
( ) -2.0 -20 -20 2 -3.0 -3.0 -3.0 2
12 0 2 8 23 0 2 12
1,1 <0.0010 <0.0010 <0.0010 8 <0.0010 <0.0010 <0.0010 12
) 20.0 15.7 176 8 215 16,5 18.9 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

7



26(2014) )
1 1 1
23 081 23 - 081 23 081
[ ] 06 - 00 [ ] 07 - 00 [ ] 09 - 00
[ [ 1 [
[ 1 [ 1 [ 1
[1 1 4,999 (mB) [1 ] 3,897 (mB) [1 I 22,726(nB)
<0.0020 <0.0020 <0.0020 10
<0.0002 <0.0002 <0.0002 10
<0.002 <0.002 <0.002 10
1,2 <0.0004 <0.0004 <0.0004 10
<0.020 <0.020 <0.020 10
(@ ) <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
<0.01 1
12 0.7 0.8 10
28.0 28.0 28.0 2
1,1,1 <0.001 <0.001 <0.001 10
t (MTBE) <0.001 <0.001 <0.001 10
(
( <1 <1 <1 2
( ) -26 -26 -2.6 2
38 0 12 10
1,1 <0.0010 <0.0010 <0.0010 10
() 195 17.3 185 10
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)

78



26(2014)

[ 1 [ [ 1
23 - 081 23 - 081 23 - 084
[ ] 10 - 00 [ ] 12 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 ] 8,872 (n8) [1 1 10511(nB) [1 ] 1,437 (mB)
1,2
@ )
08 0.1 05 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 273 94 179 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

79



