26(2014) )
1 1
23 - 001 23 - 001 23 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[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 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 <0.001 <0.001 <0.001 4
@ )
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.002 <0.001 <0.001 4 0.002 <0.001 <0.001 4 0.002 <0.001 <0.001 4
0.006 <0.002 0.002 4 0.005 <0.002 0.002 4 0.005 <0.002 0.002 4
04 03 04 12 0.5 0.3 04 12 0.6 03 0.4 12
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -2.1 -2.8 -24 12 -2.2 -2.7 -25 12 -2.3 -28 -2.6 12
1 0 0 12 0 0 0 12 0 0 0 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 28.0 8.0 18.2 12 26.8 73 16.7 12 26.8 82 17.3 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
175 12.0 15.0 12 175 12.0 151 12 16.4 118 134 12
14.0 6.1 9.6 12 14.1 6.1 10.1 12 153 6.3 11.0 12
113 9.2 105 12 116 9.2 10.5 12 12.0 9.4 10.7 12




26(2014) )
1 1
23 - 002 23 - 002 23 - 002
[ ] 01 - 00 [ ] o1 - 01 [ ] 03 - 00
[ 1 [ 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 <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
05 04 04 12 05 04 04 12 05 04 04 12
7.3 42 5.1 12 7.3 42 5.1 12 324 18.8 258 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
( 0.4 0.4 0.4 2 04 04 0.4 2 0.1 0.1 0.1 2
(
( ) -11 -15 -14 12 -11 -15 -14 12 -14 -2.2 -18 12
16 0 5 6 16 0 5 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
) 26.1 10.9 18.1 12 26.1 10.9 181 12 26.8 12.0 188 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
454 406 426 12 454 406 426 12 74.0 513 612 12




26(2014) )
1
23 - 002 23 - 002 23 - 002
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 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 0.003 <0.002 <0.002 2
05 03 04 12 05 04 04 12 05 04 04 12
159 84 115 12 229 14.4 16.8 12 2.7 18 23 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
( 0.5 0.2 0.4 2 0.4 <0.1 0.2 2 0.7 0.6 0.7 2
(
( ) -14 -1.7 -15 12 -13 -15 -14 12 -16 -2.2 -19 12
12 0 4 6 3 0 1 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
) 26.8 95 184 12 269 10.3 191 12 28.3 8.7 178 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
56.2 400 50.3 12 704 609 65.1 12 233 17.0 210 12




26(2014) )
1 1
23 - 002 23 - 002 23 - 002
[ ] 08 - 00 [ ] 09 - 00 [ 1 14 - 00
[ 1 [ 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
<0.001 <0.001 <0.001 2 0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.005 <0.002 0.003 2 0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
05 04 05 12 05 04 05 12 0.6 04 05 12
21 16 18 12 2.7 17 21 12 9.7 6.2 7.6 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
( 0.7 0.3 0.5 2 0.9 08 0.9 2 0.2 0.1 0.2 2
(
( ) -14 -2.1 -19 12 -2.0 -25 -22 12 -17 -2.0 -18 12
0 0 0 6 6 0 1 6 31 0 16 6
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 28.6 83 184 12 26.1 7.0 164 12 28.3 8.9 184 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
230 17.6 19.8 12 184 14.9 16.6 12 449 4238 436 12




26(2014) )
1 [ 1
23 - 002 23 - 002 23 - 002
[ ] 16 - 00 [ ] 17 - 00 [ ] 18 - 00
[ 1 [ 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
05 04 05 12 05 04 05 12 0.6 04 05 12
209 26 14.7 12 143 10.7 125 12 9.2 51 5.8 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 0.2 <0.1 0.1 2 04 0.1 0.3 2
(
( ) -18 -2.3 -2.0 12 -12 -15 -13 12 -14 -1.6 -15 12
1 0 0 6 2 0 1 6 1 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
) 213 139 18.0 12 19.8 153 176 12 244 11.6 177 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
399 16.5 36.7 12 789 759 770 12 429 399 409 12




26(2014) )
1 1
23 - 002 23 003 23 003
[ ] 19 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 599 (nB) [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 0.001 1 0.002 1
<0.002 <0.002 <0.002 2 0.004 1 0.005 1
0.6 04 05 12 05 05 05 12 04 0.2 03 12
152 8.6 11.0 12
1,1,1 <0.010 <0.010 <0.010 2
t (MTBE) <0.001 <0.001 <0.001 2
( 0.3 0.2 0.3 2
(
( ) -20 -2.4 -2.3 12
16 0 6 6 0 1 0 1
1,1 <0.0010 <0.0010 <0.0010 2
) 219 14.2 17.9 12 287 83 183 12 305 7.0 20.2 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
421 359 379 12




26(2014) )
[ 1 [
23 - 003 23 - 004 23 - 004
[ ] 07 - 00 [ ] o1 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 1  14,686(mB) [1 ] 2,680 (mB) [1 3,140 (n8)
1,2
@ )
0.001 1 <0.001 1
0.004 1 <0.002 1
0.4 0.2 0.4 12 08 03 04 12
1,1,1
t (MTBE)
(
(
(¢ )
0 1
1,1
() 290 86 188 12 271 6.4 168 12 24.9 11.0 185 12
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




26(2014) )
[ 1 [ 1 [
23 - 004 23 - 004 23 - 004
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 ] 6,655 (B) [1 ] 7,323(B) [1 4,465 (8)
1,2
@ )
0.003 1 0.002 1 0.002 1
0.007 1 0.007 1 0.008 1
07 04 05 12 07 04 05 12 08 03 05 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 248 65 156 12 275 6.1 17.3 12 274 62 17.0 12
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




26(2014) )
1 1
23 004 23 004 23 - 005
[ ] 07 - 00 [ ] 08 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 6,288 (1m8) [1 1 8,678 (nB) [1 1  57,315(mB)
<0.0020 <0.0020 <0.0020 2
<0.0002 <0.0002 <0.0002 2
<0.002 <0.002 <0.002 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2
@ )
0.003 1 0.002 1 0.002 <0.001 0.001 2
0.009 1 0.008 1 0.006 <0.002 0.003 2
0.00 0.00 0.00 2
0.6 03 0.4 12 08 05 06 12 0.6 0.3 05 12
35 35 35 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( ) -2.2 -27 -25 2
0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 2
) 25.7 6.2 169 12 26.4 7.2 16.9 12 27.0 80 17.4 12
(BOD)
(CoD)
) (50mm
(ED)

(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 2
<0.0002 <0.0002 <0.0002 2
<0.002 <0.002 <0.002 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2
@ )
0.001 <0.001 <0.001 2
0.003 <0.002 <0.002 2
0.00 0.00 0.00 2
0.6 03 04 12
2.6 18 22 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( ) -26 -2.8 -2.7 2
0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 2
) 270 7.0 175 12 29.0 10.0 198 12 26.0 7.0 16.7 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

10



26(2014) )
1 1
23 - 005 23 - 006 23 - 006
[ ] 09 - 00 [ ] 01 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 940 (nB) [1 ] 5,015 () [1 I 1,408 (n8)
<0.0020 1
<0.0002 1
<0.002 1 <0.001 1 <0.001 1
1,2 <0.0004 1
<0.040 1
@ )
0.002 1 0.001 1 <0.001 1
0.005 1 0.002 1 <0.002 1
0.00 1
05 03 05 12 0.5 0.3 04 12 04 03 04 12
53 1 18.0 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( 25 1 15 1
(
( ) 24 1
0 1 2 1 2 1
1,1 <0.0100 1
) 27.0 9.0 181 12 30.5 9.1 19.6 12 26.0 6.6 16.5 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)

11



26(2014)

1

133 ()

1

17,015(m8)

1 1428(nB)

1,2

<0.001

<0.001

<0.0015
<0.0002
<0.001
<0.0002
<0.020

@

<0.001
<0.002

0.001
0.004

<0.010

<0.001
<0.002

PR R ke e

1,1,1

(MTBE)

0.4

0.3

04
190

05

03 0.4

12

<1.00

05 03 04
20

<0.001

<0.002

~~

1,1

15

37

2.7

12

<1

-11

10
<0.0100

)

w)

(BOD)
(CoD)
(50mm

255

100

185

12

285

103 19.2

12

26.9 125 19.0

(ED)

(n/ml)

12



26(2014) )
1 1
23 006 23 007 23 007
[ ] 08 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 2,641 (nB) [1 ] 41,839(nB) [1 I 4,558 (mB)
<0.0001 1 <0.0001 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1
<0.001 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 04 04 04 12 04 03 04 12
210 1 164 1 8.6 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 11 1
(
( ) -17 1 -17 1
85 1 6 1 7 1
1,1 <0.0002 1 <0.0002 1
) 270 115 19.1 12 221 141 175 12 255 138 19.8 12
(BOD)
(CoD)
) (50mm
(ES))
15.0 1 7.8 1
(n/ml)
425 1 40.0 1
17.8 154 16.8 12 14.2 21 9.9 12
24.7 1 24.3 1

13



26(2014) )
1 1
23 007 23 007 23 007
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 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
05 04 04 12 04 0.3 03 12 04 03 04 12
3.7 1 74 1 29 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 -16 1 -05 1
0 1 4 1 3 1
1,1 <0.0002 1 <0.0002 1 <0.0002 1
) 294 85 18.7 12 204 149 178 12 252 11.6 19.0 12
(BOD)
(CoD)
) (50mm
(ES))
35 1 5.0 1 21 1
(n/ml)
19.0 1 91.0 1 515 1
132 5.6 8.7 12 328 29.1 308 12 5.0 24 33 12
10.7 1 287 1 238 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
04 0.3 03 12 04 03 04 12
25 1 25 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
(
(
( ) -0.6 1 -0.6 1
183 1 3 1
1,1 <0.0002 1 <0.0002 1
) 258 114 19.2 12 25.0 111 182 12
(BOD)
(CoD)
) (50mm
(ES))
1.9 1 17 1
(n/ml)
47.0 1 52.0 1
9.2 18 4.0 12 19 14 16 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 03 12 04 03 03 12
121 1 226 1 144 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -17 1 -15 1 -17 1
2 1 2 1 59 1
1,1 <0.0002 1 <0.0002 1 <0.0002 1
) 209 155 17.8 12 265 137 198 12 221 14.0 176 12
(BOD)
(CoD)
) (50mm
(ES))
11.0 1 199 1 126 1
(n/ml)
425 1 62.0 1 610 1
137 55 10.2 12 214 18.6 20.2 12 18.9 17.1 18.0 12
377 1 42,0 1 39.7 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 1,419 (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 03 04 12 04 0.3 03 12 04 03 04 12
134 1 157 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 -12 1 -05 1
1 1 19 1 3 1
1,1 <0.0002 1 <0.0002 1 <0.0002 1
) 226 16.1 18.6 12 212 151 187 12 248 124 19.6 12
(BOD)
(CoD)
) (50mm
(ES))
114 1 134 1 15 1
(n/ml)
66.5 1 69.0 1 60.0 1
341 175 283 12 30.0 16.5 276 12 17 0.7 0.9 12
312 1 38.0 1 233 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 03 12 04 0.3 04 12 04 03 03 12
8.0 1 3.9 1 2.6 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -19 1 -0.7 1 -0.7 1
29 1 3 1 13 1
1,1 <0.0002 1 <0.0002 1 <0.0002 1
) 242 14.0 17.9 12 212 124 170 12 215 135 179 12
(BOD)
(CoD)
) (50mm
(ES))
7.3 1 33 1 1.9 1
(n/ml)
375 1 40.0 1 475 1
211 5.2 89 12 5.0 16 34 12 15 1.0 1.2 12
347 1 225 1 294 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 04 03 04 12
3.0 1 25 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
(
(
( ) -05 1 -22 1
130 1 2 1
1,1 <0.0002 1 <0.0002 1
) 236 135 185 12 26.0 9.0 179 12
(BOD)
(CoD)
) (50mm
(ES))
22 1 22 1
(n/ml)
545 1 255 1
8.9 7.1 8.3 12 8.9 4.2 6.9 12
285 1 135 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 1 878 (mB) [1 ] 14,300(nB) [1 I 11,100(nB)
<0.0001 1
0.0002 1
<0.001 1
1,2 <0.0002 1
<0.001 1
@ )
<0.001 1 0.001 1
<0.001 1 <0.002 1
04 0.2 03 12 0.6 0.1 04 365 0.7 0.1 0.5 365
3.7 1
1,1,1 <0.001 1
t (MTBE) <0.001 1
(
(
( ) -13 1
14 1 0 1
1,1 <0.0002 1
) 245 11.8 18.2 12 292 6.8 174 12 26.2 8.0 176 12
(BOD)
(CoD)
) (50mm
(ES))
26 1
(n/ml)
63.0 1
6.5 5.6 6.0 12
24.1 1

20



26(2014)

1
23 008 23 - 009 23 - 009
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 9,400 (nB) [1 ] 17,237(nB) [1 I 18,846(B)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
<0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
1,2 <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
(¢ ) <0.010 <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 0.003 <0.002 <0.002 2
07 0.1 04 365 04 0.2 03 12 03 0.2 03 12
2.6 25 2.6 2 18 18 18 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
(
(
( ) -2.0 -2.0 -20 2 -19 -24 -22 2
0 0 0 2 0 0 0 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 28.1 10.0 184 12 272 88 179 12 276 72 171 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
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26(2014) )
1 1
23 - 009 23 - 009 23 - 009
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 5,348 (nB) [1 ] 583(1rB) [1 I 245 (nB)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
<0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 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 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
(¢ ) <0.010 <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
04 0.2 03 12 05 0.2 04 12 05 03 04 12
18 18 18 2 18 16 17 2 9.0 35 6.3 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
(
(
( ) -16 -2.1 -19 2 -10 -2.4 -17 2 -0.9 -11 -10 2
0 0 0 2 0 0 0 2 8 8 8 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 265 85 17.3 12 270 10.0 1838 12 274 11.0 195 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
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26(2014) )
1 1
23 009 23 - 009 23 - 009
[ ] 06 - 00 [ ] 08 - 00 [ ] 09 - 00
[ [ 1 [ 1
[ 1 [ 1 [
1 1 () [ 1 5,065 (m8) [1 1 1564(m8)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
<0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
1,2 <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
(¢ ) <0.010 <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
05 04 04 12 05 03 04 12
6.6 51 5.9 2 18 16 17 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
(
(
( ) -11 -13 -12 2 -19 =21 -20 2
0 0 0 2 0 0 0 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 236 134 185 12 256 8.6 176 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
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26(2014) )
1 [
23 - 009 23 009 23 - 009
[ ] 11 - 00 [ ] 14 - 00 [ ] 15 - 00
[ 1 [ [ 1
[ 1 [ [
1 1 275 (n8) [ 1 (m8) [1 1 2836(m)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
<0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
1,2 <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
(¢ ) <0.010 <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
05 03 04 12 05 0.2 03 12
125 7.0 9.8 2 179 35 107 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
(
(
( ) -14 -2.0 -17 2 -19 -2.3 -21 2
5 0 3 2 0 0 0 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 282 95 19.1 12 30.7 8.3 189 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
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26(2014) )
1 [ 1
23 - 009 23 - 009 23 - 009
[ ] 16 - 00 [ ] 17 - 00 [ ] 18 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 865 (1mB) [1 ] 2,294 () [1 I 6,372 (B)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
<0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 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 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
(@ ) <0.010 <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 0.004 <0.002 0.002 2 0.002 <0.002 <0.002 2
05 04 05 12 05 0.3 04 12 05 03 04 12
29 22 26 2 13 11 12 2 18 16 17 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
(
(
( ) -17 -21 -19 2 -17 -19 -18 2 -17 -18 -18 2
0 0 0 2 1 0 1 2 0 0 0 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 22.6 113 178 12 26.6 9.9 183 12 265 9.1 17.8 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
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26(2014) )
1 1 1
23 - 009 23 - 009 23 010
[ ] 19 - 00 [ ] 20 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 155 (nB) [1 ] 1,348 (nB) [1 I 16,073(nB)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
<0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 1
1,2 <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
(¢ ) <0.010 <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 1
<0.002 <0.002 <0.002 2 0.004 <0.002 0.002 2 0.004 1
05 03 05 12 05 0.3 04 12 0.8 0.1 03 12
16.3 15.7 16.0 2 18 16 17 2 5.0 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
(
(
( ) -19 -2.1 -2.0 2 -2.0 -2.4 -22 2 -12 1
0 0 0 2 0 0 0 2 14 1
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 19.0 16.9 17.8 12 249 7.7 16.6 12 28.0 10.8 204 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
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26(2014) )
1 1
23 010 23 - 011 23 - 011
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 6,093 (nB) [1 ] 15,905(nB) [1 I 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 1 <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 0.001 1
<0.003 1 <0.002 1 0.008 1
<0.10 1 <0.10 1
02 0.1 01 12 0.6 0.3 04 12 05 03 04 12
<20 1 5.6 33 45 2 7.0 6.2 6.6 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 0.7 1
( <1 1 <1 1
( ) -04 1 -17 -18 -18 2 -2.3 -2.6 -25 2
1400 1 0 1 3 1
1,1 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3
) 29.6 10.5 206 12 265 52 170 12 26.9 6.4 16.6 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
435 400 418 2 253 210 232 2
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26(2014) )
1 1
23 - 011 23 - 011 23 - 011
[ ] 02 - 01 [ ] 02 - 02 [ ] 02 - 03
[ 1 [ 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
0.002 1 0.001 1 <0.001 1
0.011 1 0.010 1 0.012 1
<0.10 1 <0.10 1 <0.10 1
05 0.2 04 12 04 0.2 03 12 04 0.2 03 12
75 6.6 71 2 54 41 4.8 2 2.6 25 2.6 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
( 07 1 08 1 08 1
( <1 1 <1 1 <1 1
( ) -20 -2.3 -2.2 2 -2.2 -25 -24 2 -16 =21 -19 2
0 1 9 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
) 265 8.0 174 12 271 79 175 12 26.6 78 171 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
239 207 223 2 249 212 231 2 255 219 237 2
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26(2014) )
1 [ 1
23 - 011 23 - 011 23 - 011
[ ] 04 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ 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 <0.0010 <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
<0.002 1 0.007 1 0.007 1
<0.10 1 <0.10 1 <0.10 1
05 04 05 12 05 0.3 04 12 05 03 04 12
4.7 19 33 2 95 79 8.7 2 34 31 33 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
( 0.1 1 09 1 1.0 1
( <1 1 <1 1 <1 1
( ) -14 -16 -15 2 -2.2 -2.2 -22 2 -24 -2.6 -25 2
1 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
) 276 11.2 19.6 12 292 9.6 20.0 12 26.3 78 173 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
357 342 35.0 2 242 218 230 2 17.8 14.8 16.3 2
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26(2014) )
1 [ 1
23 - 011 23 - 011 23 - 011
[ ] 12 - 00 [ ] 12 - 01 [ 1 12 - 02
[ 1 [ 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
0.010 1 0.009 1 0.012 1
<0.10 1 <0.10 1 <0.10 1
0.6 03 04 12 0.4 0.2 03 12 03 0.1 02 12
36 23 30 2 31 23 27 2 33 20 27 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
( 07 1 08 1 09 1
( <1 1 <1 1 <1 1
( ) -2.6 -26 -26 2 -24 -26 -25 2 -23 -26 -25 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
) 279 8.9 183 12 274 8.1 178 12 247 74 15.6 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
163 14.6 155 2 16.6 14.9 1538 2 16.2 14.9 156 2
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26(2014) )
1 [ 1
23 - 011 23 - 011 23 - 011
[ ] 13 - 00 [ ] 14 - 00 [ ] 15 - 00
[ 1 [ 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 0.003 1 0.003 1
<0.10 1 <0.10 1 <0.10 1
0.6 04 05 12 0.6 0.2 03 12 04 0.2 03 12
43 18 31 2 45 4.0 43 2 4.0 4.0 4.0 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 09 1 06 1
( <1 1 <1 1 <1 1
( ) -24 -25 -25 2 -25 -2.7 -26 2 -31 -32 -32 2
2 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
) 259 6.8 16.4 12 296 78 184 12 257 76 16.7 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
125 121 12.3 2 194 19.0 192 2 9.4 83 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 1 582 (nB) [1 ] 4,191 (rB) [1 (m8)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2 <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
<0.001 1 0.001 1 <0.001 1
0.002 1 0.006 1 0.006 1
<0.10 1 <0.10 1 <0.10 1
05 0.2 03 12 05 0.3 04 12 05 03 04 12
33 30 32 2 49 44 4.7 2 4.8 43 4.6 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
( 08 1 08 1 08 1
( <1 1 <1 1 <1 1
( ) -31 -33 -32 2 -2.8 -29 -29 2 -26 -2.8 =27 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 82 16.3 12 265 79 176 12 276 84 183 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
838 8.2 85 2 17.4 15.0 16.2 2 16.1 15.0 156 2
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26(2014) )
1 1 1
23 - 011 23 - 011 23 011
[ ] 20 - 00 [ ] 21 - 00 [ ] 31 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 600 (nB) [1 ] 252 (B) [1 I 420(8)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0020 1
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.002 1
1,2 <0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 3 <0.0004 1
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.040 1
(¢ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 0.001 1
0.003 1 0.007 1 0.005 1
<0.10 1 <0.10 1 <0.10 1
05 04 05 12 05 0.3 04 12 01 1
6.1 58 6.0 2 33 29 31 2 4.0 1
1,1,1 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 1
t (MTBE) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.002 1
( 09 1 09 1 18 1
( <1 1 <1 1 <1 1
( ) =27 -2.7 -2.7 2 -2.4 -2.6 -25 2 -33 1
0 1 0 1 2 1
1,1 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3 <0.0010 1
) 26.2 6.8 17.2 12 268 74 174 12 26.5 54 16.4 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
176 16.1 16.9 2 16.2 15.3 1538 2 93 1

33



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
0.002 1 0.001 1 0.001 1
0.006 1 0.005 1 0.002 1
<0.10 1 <0.10 1 <0.10 1
03 1 0.3 1 0.4 1
30 1 20 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
( 20 1 31 1 20 1
( <1 1 <1 1 <1 1
( ) -33 1 -30 1 -19 1
0 1 0 1 2 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 28.1 74 184 12 27.0 9.3 185 12 275 45 16.9 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
85 1 8.4 1 32.7 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
0.002 1 0.001 1 0.002 1
0.002 1 <0.002 1 0.008 1
<0.10 1 <0.10 1 <0.10 1
0.2 1 0.4 1 03 1
20 1 4.0 1 30 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 22 1 33 1 16 1
( <1 1 <1 1 <1 1
( ) -18 1 -29 1 -30 1
2 1 0 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 28.0 6.9 177 12 274 6.9 173 12 265 8.6 175 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
19.2 1 11.6 1 9.7 1

35



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
0.4 1 04 1 0.5 1
40 1 20 1 30 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 27 1 15 1 2.0 1
( <1 1 <1 1 <1 1
( ) -30 1 -34 1 -45 1
2 1 0 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 30.0 6.7 182 12 27.0 45 15.6 12 28.0 51 16.3 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
10.3 1 7.0 1 42 1

36



26(2014) )
1 1
23 - 012 23 - 012 23 - 012
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 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 9 <0.0004 <0.0004 <0.0004 7 <0.0004 <0.0004 <0.0004 6
<0.040 <0.040 <0.040 9 <0.040 <0.040 <0.040 7 <0.040 <0.040 <0.040 6
(¢ ) <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 0.005 0.004 0.005 0.002 <0.002 0.002
0.7 04 05 27 0.6 0.4 0.5 25 0.6 05 0.5 25
2.0 10 15 2 3.0 20 25 2 4.0 4.0 4.0 2
1,1,1 0.050 <0.030 0.040 9 0.050 <0.030 0.040 7 <0.030 <0.030 <0.030 6
t (MTBE) <0.002 <0.002 <0.002 9 <0.002 <0.002 <0.002 7 <0.002 <0.002 <0.002 6
( 22 15 19 2 22 07 15 2 21 0.6 14 2
( <1 1 <1 1 <1 1
( ) -23 -33 -2.8 2 -2.2 -33 -28 2 -16 -2.9 -23 2
0 0 0 2 0 0 0 2 22 1 12 2
1,1 <0.0100 <0.0100 <0.0100 9 <0.0100 <0.0100 <0.0100 7 <0.0100 <0.0100 <0.0100 6
) 26.7 6.9 17.1 28 29.0 6.0 187 26 28.6 95 194 26
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
175 130 14.9 12 227 16.5 196 12 69.1 59.6 66.2 12

37



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 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(@ ) <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
<0.002 <0.002 <0.002 2 0.004 0.002 0.003
<1.00 <1.00 <1.00 2
05 05 04 05 12 05 04 05 12
11.0 7.0 9.0 2 3.0 20 3.0 2
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( <0.2 <0.2 <0.2 2 0.9 08 0.9 2
( <1 <1 <1 4 <1 <1 <1 4
( ) -12 -16 -14 4 -1.9 -24 -2.2 4
2 0 1 4 3 0 1 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 16.1 26.1 9.1 18.8 20 27.8 89 19.6 17
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
60.0 52.0 55.0 4 19.0 15.0 18.0 4

38



26(2014) )
]
23 - 013 23 - 013 23 - 013
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 1 5,532 (1mB) [1 ] 4,268 (nB) [1 ] 3,223(nB)
<0.0004 <0.0004 <0.0004 4 <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 <0.0001 <0.0001 <0.0001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1,2 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(@ ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.002 <0.001 0.001 2 0.002 <0.001 0.001 2 0.002 <0.001 0.001 2
0.005 0.002 0.004 2 0.007 0.002 0.005 2 0.008 0.003 0.006 2
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
0.6 0.4 0.5 12 05 04 04 12 0.5 03 0.4 12
20 20 2.0 2 20 20 20 2 20 2.0 20 2
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 12 09 11 2 10 0.9 1.0 2 09 08 09 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -22 -24 -23 4 -22 -24 -23 4 -21 -23 -22 4
0 0 0 4 5 0 2 4 2 1 1 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 25,6 6.6 171 18 26.6 6.9 179 18 286 9.9 20.2 18
(BoD)
(Cob)
) (50mm
(ED)
(n/ml)
17.0 110 15.0 4 16.0 110 14.0 4 16.0 110 14.0 4

39



26(2014) )
[ 1 [ 1 [
23 - 015 23 - 018 23 - 018
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 1 23,400 (n8) [1 1 13,508(nB) 1 13,343(nB)
1,2
@ )
0.002 1
0.008 1
05 04 04 12 05 04 04 12 04 03 04 12
1,1,1
t (MTBE)
( 19 13 16 12 19 16 18 12
(
(¢ )
0 1
1,1
() 27.0 8.0 175 12 263 121 19.1 12 26.0 96 18.0 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

40



26(2014) )
1 1
23 - 018 23 - 018 23 - 020
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 7,799 (nB) [1 ] 18,448(nB) [1 I 8,712 (nB)
<0.0003 1
<0.0002 1
<0.001 1 <0.001 1
1,2 <0.0004 1
<0.001 1
@ ) <0.010 1
0.001 1 <0.001 1
0.004 1 0.002 1
0.00 1
04 03 03 12 0.5 0.3 04 12 0.5 03 0.4 12
27 1
1,1,1 <0.001 1
t (MTBE) <0.001 1
( 19 1.6 19 12 19 1.6 18 12
( <1 1 <1 1
( ) -23 1
0 1
1,1 <0.0010 1
) 27.6 7.6 178 12 271.7 8.0 183 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)

41



26(2014)

[ [ 1 [
23 - 020 23 - 020 23 - 021
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [
1 ] 2,335 (n8) [1 ] 9,613 () 1 4,173 (mB)
1,2
@ )
0.00 1
05 02 04 12 05 03 04 12 03 0.1 02 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 285 79 185 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

42



26(2014)

[ [ [ 1
23 - 021 23 - 021 23 - 021
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 18 (nB) [1 ] 4,796 (m8) 1 ] 839 (1mB)
1,2
@ )
04 02 03 12 04 03 04 12 04 02 03 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 26.6 93 181 12 210 14.7 179 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

43



26(2014) )
[ [ 1 [ 1
23 - 021 23 - 022 23 - 022
[ ] 06 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 ] 2,018 () [1 ] 9,453 (nB) 1 ] 7,261 (mB)
<0.002 1 <0.002 1
1,2
@ )
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.3 02 0.3 12 0.5 01 0.3 12 0.6 03 0.4 12
1,1,1
t (MTBE)
(
( <1 1 <1 1
( )
1,1
() 27.0 9.1 18.1 12
(BOD)
(CoD)
(1) (50mn )
(8S)
(n/ml)

a4



26(2014) )
1
23 - 022 23 - 023 23 - 028
[ ] 03 - 00 [ ] 01 - 00 [ 1 28 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 1 17,659 (nB) [1 (B) [1 I 13,729(nB)
<0.002 1 <0.001 1 <0.001 <0.001 <0.001 2
1,2
@ )
<0.001 1 0.002 1 0.002 0.002 0.002 2
0.002 1 0.007 1 0.004 0.004 0.004 2
05 0.2 03 12 02 1 04 0.2 03 36
1,1,1
t (MTBE)
(
( <1 1 2 1 1 1 1 2
( )
0 1 0 0 0 2
1,1
) 320 75 198 12 285 8.0 185 36
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

45



26(2014) )
[ 1 [ 1 [ 1
23 - 030 23 - 030 23 - 031
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 ] 5,820 (M8) [1 ] 3,889 () 1 ] 2,390 ()
<0.002 1 <0.002 1
1,2
@ )
0.002 1 0.002 1 0.002 1
0.007 1 0.007 1 0.005 1
05 02 03 12 04 0.2 03 12 04 02 03 12
1,1,1
t (MTBE)
(
(
(¢ )
0 1 0 1 0 1
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

46



26(2014) )
[ 1 [ 1 [
23 - 031 23 - 032 23 - 032
[ ] 02 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 12,120(mB) [1 ] 8,942 (8) 1 14,976(nB)
1,2
@ )
0.002 1 0.001 1 0.001 1
0.004 1 0.004 1 0.004 1
04 03 03 12 04 04 04 12 03 02 03 12
1,1,1
t (MTBE)
(
(
(¢ )
0 1
1,1
() 27.0 75 178 12 27.0 7.0 178 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

47



26(2014) )
[ 1 [ 1 [
23 - 033 23 - 033 23 - 034
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 ] 7,146 (n8) [1 ] 1,109 (m8) [1 ] 4,887 (mB)
<0001 1
1,2
@ )
0.002 1
0.006 1
04 02 03 12 04 0.2 03 12 06 02 04 12
1,1,1
t (MTBE)
(
(
( ) -16 -22 -19 4
0 1
1,1
() 28.6 93 18.7 12
(BOD)
(CoD)
L) (50mm )
(ED)
(n/ml)

48



26(2014)

[ 1 [ 1 [ 1
23 - 034 23 - 034 23 - 035
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 16,301 (nB) [1 ] 8,307 () 1 ] 3,876(8)
<0.001 1
1,2
@ )
0.002 1
0.007 1
07 05 06 12 07 04 06 12 04 02 03 12
1,1,1
t (MTBE)
(
(
( ) -16 -22 -20 4 -13 -21 -18 4
1 1
1,1
() 305 86 19.6 12 294 83 187 12 290 75 189 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

49



26(2014) )
[ 1 [ 1 [ 1
23 - 035 23 - 035 23 - 036
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 13414(nB) [1 ] 9,346 (m8) 1 ] 4,731 (mB)
<0.002 1
1,2
@ )
0.002 1 <0.001 1
0.004 1 <0.002 1
06 02 04 12 07 0.2 04 12 07 03 05 12
1,1,1
t (MTBE)
(
( <1 1
(¢ )
0 1 <200 1
1,1
() 310 6.0 172 12 27.0 120 193 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

50



26(2014) )
[ [ 1 [ 1
23 - 036 23 - 036 23 - 042
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 14,860 (nB) [1 ] 1,664 (8) 1 ] 3,430(8)
<0.002
1,2
@ )
<0.001
<0.002
06 03 04 12 06 0.1 03 12 04
1,1,1
t (MTBE)
(
( <1
(¢ )
<200 1 0
1,1
() 265 100 186 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

51



26(2014)

00

3,688 (8)

00

912(nB)

[1

1 39730(nB)

1,2

<0.002

<0.002

<0.0020
<0.0001
<0.002
<0.0002
<0.001

@

<0.001
0.002

<0.001
<0.002

<0.010

<0.001
<0.002

PR R ke e

1,1,

1

(MTBE)

0.3

0.2

<1.00

0.4 0.2 0.3
40

<0.001

<0.002

1,1

~~

<1

<1

13

-2.2
1
<0.0010

)

w)

(BOD)
(CoD)
(50mm

27.6 9.8 18.8

(ED)

(n/ml)

52



26(2014) )
1 1
23 046 23 046 23 046
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ [ 1 [
[ 1 [ [ 1
[1 1 2,569 (nB) [1 ] 1,212 () [1 I 661 (B)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0001 1 <0.0001 1 <0.0001 1
<0.002 1 <0.002 1 <0.002 1
1,2 <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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<1.00 1 <1.00 1 <1.00 1
0.5 03 04 12 0.5 0.3 04 12 0.5 04 0.5 12
30 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
( 08 1 08 1 06 1
(
( ) -23 1 -18 1 -2.2 1
1 1 160 1 4 1
1,1 <0.0100 1 <0.0010 1 <0.0010 1
) 25.7 102 178 12 271.7 110 19.7 12 230 10.0 16.5 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)

53



26(2014)

1

353 (mB)

1

1,060 (nB)

1 12288(nd)

1,2

<0.0020
<0.0001
<0.002
<0.0002
<0.001

@

<0.010

<0.001
<0.002

Pl R R R R

1,1,1

(MTBE)

05

<1.00

03 04
5.0

<0.001

<0.002

-

03

0.1

0.2

12

0.4 0.3 0.4

12

~~

1,1

0.6

-2.6
0
<0.0010

Pk ke

PR

)

w)

(BOD)
(CoD)
(50mm

17.9

16.6 172

(ED)

(n/ml)

54



26(2014)

[ [ 1 [ 1
23 - 049 23 - 049 23 - 049
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,613 (m8) [1 ] 116(m8) 1 ] 8,383 (8)
1,2
@ )
03 0.1 02 12 04 0.2 03 12 03 02 02 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

55



26(2014)

[ [ 1 [ 1
23 - 049 23 - 050 23 - 050
[ ] 06 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 182 () [1 ] 2,492 (n8) 1 ] 3,394 (8)
<0.001 <0.001
1,2
@ )
<0.001 <0.001
0.002 0.002
03 0.1 02 12
1,1,1
t (MTBE)
(
(
(¢ )
0 0
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

56



26(2014) )
[ 1 [ 1 [ 1
23 - 050 23 - 050 23 - 050
[ ] 02 - 01 [ ] 02 - 02 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 775 (m8) [1 ] 849 (B) 1 ] 2,090 (8)
<0.001 <0.001 <0.001
1,2
@ )
<0.001 <0.001 <0.001
0.002 0.002 <0.002
1,1,1
t (MTBE)
(
(
(¢ )
3 0 1
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

57



26(2014) )
[ [ [ 1
23 - 058 23 - 058 23 - 058
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 3,400 (8) [1 ] 2,141 (n8) 1 ] 7,018 (n8)
1,2
@ )
0.002
0.006
05 03 0.4 12 05 03 03 12 02
1,1,1
t (MTBE)
(
(
(¢ )
0
1,1
() 285 84 183 12 275 89 180 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

58



26(2014) )
[ [ [
23 - 062 23 - 063 23 - 063
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 2,857 (m8) [1 ] 4,268 (m8) 1 2,045 ()
1,2
@ )
<0.001 1
<0.002 1
04 03 03 12 04 03 04 12 05 03 04 12
1,1,1
t (MTBE)
(
(
(¢ )
<200 1
1,1 <0.0100 1
() 255 104 17.7 12 248 94 171 12 225 14.8 1838 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

59



26(2014) )
[ [ 1 [ 1
23 - 063 23 - 070 23 - 071
[ ] 03 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 ] 1,358 (n8) [1 1 11,805(nB) 1 ] 671(mB)
0.000 1
1,2
@ )
0.002 1
0.007 1
04 03 04 12 04 03 04 12 05 0.4 05 365
1,1,1
t (MTBE)
(
(
( ) 21 1
0 1
1,1
() 217 77 182 12 240 124 184 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

60



26(2014)

[ 1 [ [ 1
23 - 071 23 - 071 23 - 071
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 10,391 (nB) [1 ] 489 (B) 1 ] 310(1mB)
1,2
@ )
05 0.2 03 365 05 0.2 03 365 06 0.4 05 365
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 26.0 9.0 17.6 12 283 8.0 181 12 230 145 183 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

61



26(2014)

[ 1 [ 1 [ 1
23 - 071 23 - 071 23 - 071
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 524 (n8) [1 ] () [1 1 76 (8)
1,2
@ )
04 02 02 365 05 0.4 05 365
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 230 145 183 12 280 105 196 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

62



26(2014)

[ 1 [ [ 1
23 - 071 23 - 071 23 - 071
[ ] 08 - 00 [ ] 09 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 238 (mB) [1 ] 55 (B) 1 ] 314(mB)
1,2
@ )
05 0.2 0.4 365 03 0.2 0.2 365 05 03 04 365
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 238 122 182 12 20.0 154 179 12 266 100 189 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

63



26(2014)

1,209 (8)

00

38,223(8)

1

1 4901(nB)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

@

<0.001
<0.002

<0.010
<0.06
<0.06
<0.001
0.003

PR PP PRRPRPPRPREPR

1,1,1

(MTBE)

0.5

<1.00
04 05

365

04

02

0.3
<20
<0.030
<0.002

244

0.4

0.1 0.2

244

~~

1,1

86

0.7

<1

-1.0

32
<0.0100

I R

26

12

)

w)

(BOD)
(CoD)
(50mm

22.3

112 18.4

12

29.2

115

19.7

244

315

9.0 20.1

244

(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 (n8) [ 1 1,469 () [1 1 ()
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1
<0.020 1 <0.020 1
(¢ ) <0.010 1 <0.010 1 <0.010 1
0.001 1 0.001 1 0.002 1
0.005 1 0.007 1 0.010 1
01 1 01 1 03 1
<20 1 <20 1 <20 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 30 1 26 1 31 1
( <1 1 <1 1 <1 1
( ) -11 1 -11 1 -18 1
55 1 74 1 0 1
1,1 <0.0100 1 <0.0100 1
) 29.0 9.7 19.9 12 294 8.9 19.0 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

65



26(2014) )
[ [ 1 [ 1
23 - 075 23 - 075 23 - 075
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 ] 578 (mB) [1 ] 1,397 (m8) [1 ] 274(m8)
<0.001 1
1,2
@ )
<0.001 1
<0.002 1
03 0.2 03 04 03 04 12 03 02 03 12
1,1,1
t (MTBE)
(
( 0 1
(¢ )
0 1
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

66



26(2014)

[ 1 [ 1 [ 1
23 - 075 23 - 075 23 - 075
[ ] 04 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 (@) [1 ] 365 (8) 1 ] 679(n8)
1,2
@ )
0.3 03 0.3 12 0.3 0.3 03 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

67



26(2014)

[ 1 [ 1 [ 1
23 - 075 23 - 075 23 - 075
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 () [1 1 682(m8) [1 1 227 (8)
1,2
@ )
03 0.2 03 12 04 03 03 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

68



26(2014)

[ 1 [ 1 [ 1
23 - 075 23 - 075 23 - 075
[ ] 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] (m3) [1 ] 1,304 (n8) 1 ] 887 (1mB)
1,2
@ )
03 03 03 12 03 02 03 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

69



26(2014)

[ [ 1 [ 1
23 - 075 23 - 075 23 - 075
[ ] 15 - 00 [ ] 16 - 00 [ ] 17 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,054 (n8) [1 ] 314(mB) 1 1 12,066(nB)
1,2
@ )
0.4 03 03 12 03 0.2 02 12 05 02 04 12
1,1,1
t (MTBE)
(
(
(¢ )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

70



26(2014) )
[ 1 [ 1 [ 1
23 - 076 23 - 076 23 - 076
[ ] 01 - 00 [ ] 03 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 ] 6,828 (M8) [1 ] 2,313(nB) 1 ] 1,709 (B)
1,2
@ )
0.002 1
0.007 1
05 03 04 12 05 03 04 12 05 03 04 12
1,1,1
t (MTBE)
(
(
( ) -18 1 -20 1 -22 1
0 1
1,1
() 280 85 189 12 287 87 19.1 12 27.8 73 182 12
(BOD)
(cop)
L) (50mm )
(ED)
17 1 17 1 14 1
(n/ml)

71



26(2014) )
[ 1 [ 1 [ 1
23 - 076 23 - 076 23 - 080
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 29,851 (nB) [1 1 13,485(nB) 1 1 14,526(nB)
1,2
@ )
0.002 1
0.007 1
05 03 04 12 05 04 05 12 04 02 03 365
1,1,1
t (MTBE)
(
(
( ) -18 1 -22 1
0 1
1,1
() 280 85 189 12 28.1 94 19.0 12 280 8.1 183 12
(BOD)
(cop)
L) (50mm )
(ED)
17 1 15 1
(n/ml)

72



26(2014) )
[ 1 [ 1 [ 1
23 - 080 23 - 080 23 - 080
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 12,134(mB) [1 ] 116 (n8) [1 ] 167 (n8)
<0.002 1
1,2
@ )
<0.001 1
<0.002 1
05 03 0.4 365 04 03 03 365 04 03 03 365
1,1,1
t (MTBE)
(
(
(¢ ) -13 1
0 1
1,1
() 240 145 188 12 25.0 85 172 12 265 106 186 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

73



26(2014)

[ [ [ 1
23 - 080 23 - 080 23 - 080
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 331 (mB) [1 ] 643 (mB) 1 ] 687 (1mB)
1,2
@ )
05 03 0.4 365 04 03 03 365 05 03 03 365
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 202 135 17.8 12 224 158 19.1 12 263 108 194 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

74



26(2014)

[ 1 [ [ 1
23 - 080 23 - 080 23 - 080
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 18 (nB) [1 ] 206 (B) 1 ] 318(1mB)
1,2
@ )
05 02 03 182 06 0.2 04 182 04 0.1 03 182
1,1,1
t (MTBE)
(
(
(¢ )
1,1
() 17.0 130 158 6 17.0 16.0 16.8 6 175 16.0 168 6
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

75



26(2014)

[ 1
23 080 23 080 23 - 081
[ ] 11 - 00 [ ] 12 - 00 [ ] 01 - 00
[ [ 1 [ 1
[ [ 1 [
[1 1 82 (nB) [1 ] 92 () [1 I 3,432 (B)
<0.0020 <0.0020 <0.0020 4
<0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4
(@ ) <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 0.1 03 182 0.5 0.1 0.3 182 0.6 0.4 05 12
5.0 40 40 2
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4
(
( <1 <1 <1 2
( ) -25 -28 -2.6 2
4 0 0 12
1,1 <0.0010 <0.0010 <0.0010 4
) 185 17.0 176 6 19.0 16.0 179 6 295 9.5 19.0 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)

76



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 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
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
(@ ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.002 0.001 0.002 2 0.002 0.001 0.002 2 0.003 0.002 0.002 2
0.009 0.005 0.007 2 0.006 <0.002 0.003 2 0.011 0.004 0.006 2
<0.01 1 <0.01 1 <0.01 1
0.9 0.6 0.7 12 0.8 0.5 0.6 12 0.9 04 0.7 12
4.0 20 3.0 2 9.0 30 6.0 2 3.0 20 20 2
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -2.3 -2.3 -23 2 -25 -3.0 -2.8 2 -2.1 -24 -2.2 2
2 0 0 12 1 0 0 12 6 0 0 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 27.0 65 17.0 12 27.0 6.7 18.1 12 30.0 65 18.2 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

7



26(2014) )
1 1
23 - 081 23 - 081 23 - 081
[ ] 06 - 00 [ ] 07 - 00 [ ] 09 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 4,999 (mB) [1 ] 3,897 (mB) [1 I 22,726(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
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
(@ ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.002 0.001 0.002 2 0.002 0.001 0.002 2 0.002 0.001 0.002 2
0.006 0.002 0.004 2 0.005 0.004 0.004 2 0.008 0.003 0.006 2
<0.01 1 <0.01 1 <0.01 1
0.6 05 0.6 12 0.6 0.4 0.5 12 0.7 04 0.5 12
3.0 30 3.0 2 5.0 5.0 5.0 2 20 20 20 2
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -24 -24 -24 2 -2.2 -24 -2.3 2 -2.2 -24 -2.3 2
1 0 0 12 2 0 0 12 2 0 0 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 26.5 8.0 175 12 285 65 18.7 12 285 9.0 18.8 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

78



26(2014) )
1 [ 1 1
23 - 081 23 - 081 23 084
[ ] 10 - 00 [ ] 12 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 8,872 (nB) [1 ] 10,511(nB) [1 I 1,437 (n8)
<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 <0.001 1
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
(@ ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.002 <0.001 0.001 2 0.002 0.002 0.002 2 0.002 1
0.006 0.002 0.004 2 0.009 0.005 0.007 2 0.004 1
<0.01 1 <0.01 1
0.8 05 0.6 12 0.7 0.5 0.6 12 0.4 0.1 0.2 12
20 20 20 2 20 20 20 2 <2.0 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
( 24 1
( <1 <1 <1 2 <1 <1 <1 2 <1 1
( ) -24 -24 -24 2 -2.2 -24 -2.3 2 -11 1
0 0 0 12 8 0 0 12 19 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 28.0 85 18.1 12 28.0 8.0 17.6 12 29.0 8.0 185 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

79



