27(2015)

1
23 - 001 23 - 001 23 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 118,759 (nB) [1 1 317,398(nB) [1 1 372,299(nB)
<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 0.002 <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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.003 <0.002 <0.002 4 0.003 <0.002 0.002 4 0.003 <0.002 <0.002 4
0.5 0.3 04 12 05 04 0.5 12 0.5 0.3 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
( ) -2.0 -2.9 -25 12 -22 -29 -2.6 12 -24 -3.2 -2.8 12
22 0 2 12 5 0 0 12 8 0 2 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 27.3 9.1 18.0 12 25.8 7 16.6 12 252 83 16.8 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)
19.9 10.0 137 12 19.0 111 139 12 16.3 9.3 124 12
12.3 5.8 9.1 12 119 6.6 8.8 12 16.3 45 113 12
118 8.3 10.3 12 116 8.3 10.3 12 124 8.3 10.7 12




27(2015)

1 [
23 - 002 23 - 002 23 - 002
[ ] 01 - 00 [ ] 01 - o1 [ ] 03 - 00
[ ] [ ] [ 1
[ [ 1 [
[1 ] 23,104 (mB) [1 1 364 (rB) [1 1 4,460 (mB)
<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
(¢ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 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 03 04 12 05 03 04 12 05 04 05 12
7.0 33 5.2 12 7.0 33 5.2 12 370 24 16.8 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 0.3 0.3 2 0.3 0.3 0.3 2 03 0.2 0.3 2
(
( ) -14 -16 -15 12 -14 -16 -15 12 -0.8 -21 -14 12
6 2 4 6 6 2 4 6 47 0 19 6
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 26.7 119 187 12 26.7 11.9 187 12 232 155 19.0 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
432 375 403 12 432 375 403 12 71.0 512 57.2 12




27(2015) )
1 1
23 - 002 23 - 002 23 - 002
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 850 (1mB) [1 1 4,757 (B) [1 1  49,870(nB)
<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
(¢ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
05 03 04 12 05 04 04 12 05 04 04 12
138 9.2 120 12 209 15.0 181 12 2.8 23 25 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
( 11 0.4 0.8 2 12 0.4 0.8 2 0.8 0.6 0.7 2
(
( ) -13 -17 -14 12 -12 -14 -13 12 -17 -23 -2.0 12
28 2 17 6 4 0 1 6 2 0 0
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 272 11.2 188 12 284 9.2 19.2 12 265 85 178 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
60.1 455 525 12 736 65.0 70.0 12 255 149 211 12




27(2015) )
1 1
23 - 002 23 - 002 23 - 002
[ ] 08 - 00 [ ] 09 - 00 [ 1 14 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 2,137 () [1 1 23,302(B) [1 1 597 (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
(¢ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
0.001 <0.001 <0.001 2 0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001
<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 04 12 05 05 05 12
24 17 21 12 31 19 23 12 105 6.6 8.1 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
( 0.9 0.5 0.7 2 13 0.6 10 2 0.1 <0.1 <0.1 2
(
( ) -17 -24 -20 12 -1.9 -2.7 -2.3 12 -16 -20 -18 12
2 0 1 6 1 0 0 6 25 3 13
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 28.7 10.3 191 12 258 8.3 171 12 274 105 18.6 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
245 139 19.7 12 220 137 16.2 12 448 421 432 12




27(2015) )
1 [ 1
23 - 002 23 - 002 23 - 002
[ ] 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 660 (mB) [1 1 413(nB) [1 1 565 (nB)
<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
(¢ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.6 0.3 0.5 12 05 04 0.5 12 0.5 0.3 0.5 12
184 15.0 165 12 147 10.2 121 12 75 5.1 6.0 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
( 0.2 0.1 0.2 2 01 <0.1 <0.1 2 03 0.2 0.3 2
(
( ) -18 -21 -19 12 -12 -15 -13 12 -13 -17 -15 12
1 0 0 6 95 0 16 6 20 0 8
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 20.8 16.4 185 12 202 16.0 179 12 250 112 18.3 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
38.7 37.0 37.8 12 776 75.7 76.9 12 415 384 402 12




27(2015) )
1 1
23 - 002 23 003 23 - 003
[ ] 19 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [
[1 ] 588 (18) 1 1 13,927(nB) 1 9,951 (n8)
<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 <0010 <0010 2
(@ ) <0.008 <0.008 <0.008 2
<0.001 <0.001 <0.001 2 0.001 1 0.001 1
<0.002 <0.002 <0.002 2 0.005 1 0.005 1
05 0.4 05 12 0.6 0.4 05 12 0.4 0.2 0.3 12
131 96 109 12
1,1,1 <0.010 <0.010 <0.010 2
t (MTBE) <0.001 <0.001 <0.001 2
( 0.1 <01 <01 2
(
( ) -21 -25 -22 12
35 3 14 6 0 1 0 1
1,1 <0.0010 <0.0010 <0.0010 2
() 216 14.1 17.8 12 275 78 174 8 262 95 18.1 12
(BOD)
(CoD)
[} (50mm )
(ED)
(n/ml)
373 359 36.6 12




27(2015) )
[ 1 [
23 - 003 23 - 004 23 - 004
[ ] 07 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 1 14,649 () [1 ] 2,680 (n8) [1 3,140 (n8)
1,2
@ )
0.001 1 <0.001 1
0.005 1 <0.002 1
05 03 04 12 04 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
0 1
1,1
() 28.2 8.1 180 12 289 70 17.2 12 295 93 19.1 12
(BOD)
(CoD)
L) (50mm )

(ED)

(n/ml)




27(2015) )
[ 1 [ 1 [
23 - 004 23 - 004 23 - 004
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 ] 6,655 (I8) [1 ] 7,323(n8) [1 4,465 (8)
1,2
@ )
0.004 1 0.002 1 0.002 1
0.007 1 0.006 1 0.007 1
07 04 05 12 05 03 04 12 05 0.4 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 26.5 78 16.2 12 285 838 17.7 12 285 56 17.0 12
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




27(2015) )
1 1
23 004 23 004 23 - 005
[ ] 07 - 00 [ ] 08 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 6,288 (1mB) [1 1 8,678 (nB) [1 1 57,606(n8)
<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
@ )
0.002 1 0.002 1 0.001 <0.001 <0.001 2
0.006 1 0.006 1 0.003 <0.002 <0.002 2
0.00 0.00 0.00 2
05 0.3 0.4 12 0.7 0.4 05 12 0.6 0.3 05 12
44 35 40 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( ) -2.2 -31 -27 2
18 0 9 2
1,1 <0.0100 <0.0100 <0.0100 2
) 28,0 5.7 16.2 12 295 8.1 17.7 12 29.0 9.0 17.7 12
(BOD)
(CoD)
L) (50mm
(ED)

(n/ml)




27(2015) )
1
23 - 005 23 - 005 23 - 005
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ 1 [ [
[1 ] 28,983 (1mB) [1 1 9,085 (mB) [1 1 15,866(nB)
<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
0.002 <0.002 <0.002 2
0.00 0.00 0.00 2
0.5 0.3 0.5 12
44 35 4.0 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( ) -2.3 -33 -28 2
0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 2
) 29.0 9.0 183 12 310 10.0 199 12 270 7.0 16.8 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

10



27(2015) )
1 1
23 - 005 23 - 006 23 - 006
[ ] 09 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 643 (mB) [1 1 5,168 (mB) [1 1 1,332(n8)
<0.0020 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.002 1 <0.001 1 <0.001 1
1,2 <0.0004 1 <0.0002 1
<0.040 1 <0.020 1
(2 ) <0.008 1
<0.001 1 <0.001 1 <0.001 1
0.002 1 <0.002 1 <0.002 1
0.00 1 <1.00 1
0.6 04 0.5 12 05 0.2 0.4 12 0.4 0.2 0.3 12
70 1 230 1
1,1,1 <0.030 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 24 1 20 1
( <1 1
( ) -21 1 -29 1
0 1 0 1 24 1
1,1 <0.0100 1 <0.0100 1
) 30.0 10.0 19.3 12 317 102 20.0 12 245 75 16.9 12
(BOD)
(Cop)
L) (50mm
(ES)
(n/ml)

11



27(2015)

[ 1 [ 1 [ 1
23 - 006 23 - 006 23 - 006
[ ] 04 - 00 [ ] 05 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 130 (mB) [1 ] 17,518(rB) [1 1 1,506 (mB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.001 1 0.001 1 <0.001 1
<0.002 1 0.004 1 <0.002 1
0.4 0.3 04 12 04 03 0.4 12 0.4 0.3 0.3 12
19.0 1 3.0 1
1,1,1
t (MTBE)
( 21 1 2.6 1 20 1
(
( )
29 1 1 1 6 1
1,1
)
(BOD)
(CoD)
v (50mm
(E)
(n/ml)

12



27(2015) )
1 1
23 006 23 007 23 - 007
[ ] 08 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [ 1
[ 1 [ [ 1
[1 ] 2,675 (nB) [1 1 40,865(n8) [1 1 4,560 (mB)
<0.0002 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
<0.001 1 <0.001 1
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.001 1 <0.001 1
04 02 03 12 04 03 04 12 04 03 03 12
210 1 16.4 1 5.9 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 20 1
(
( ) -18 1 -11 1
51 1 1 1 4 1
1,1 <0.0002 1 <0.0002 1
) 228 14.0 177 12 257 145 20.1 12
(BOD)
(CoD)
L) (50mm
(E)
15.0 1 52 1
(n/ml)
425 1 40.0 1
174 16.2 16.9 12 144 8.0 109 12
24.1 1 27.1 1

13



27(2015) )
1 1
23 007 23 007 23 - 007
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 13,732 () [1 1 3,115(B) [1 1 3,626 (B)
<0.0002 1 <0.0002 1 <0.0002 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
0.006 1 <0.001 1 <0.001 1
04 03 03 12 03 03 03 12 04 03 03 12
25 1 51 1 17 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -16 1 -0.6 1 -0.7 1
25 1 0 1 4 1
1,1 <0.0002 1 <0.0002 1 <0.0002 1
) 285 9.5 181 12 215 15.0 18.0 12 28.0 110 19.6 12
(BOD)
(CoD)
L) (50mm
(E)
23 1 29 1 10 1
(n/ml)
210 1 91.0 1 51.0 1
126 6.1 8.9 12 327 30.1 312 12 37 29 3.2 12
12.2 1 30.6 1 253 1

14



27(2015) )
1 1
23 - 007 23 - 007 23 - 007
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
1 1 (m8) [ 1 706 (8) [1 1 866 (n7)
<0.0002 1 <0.0002 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 03 03 12 05 03 04 11
13 1 15 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
(
(
( ) -08 1 -15 1
16 1 1 1
1,1 <0.0002 1 <0.0002 1
) 235 16.0 195 12 240 130 18.0 11
(BOD)
(CoD)
L) (50mm
(E)
0.7 1 0.8 1
(n/ml)
455 1 51.0 1
21 18 20 12 19 15 17 10
257 1 254 1

15



27(2015) )
1 [ 1
23 007 23 007 23 007
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 3,280 (1mB) [1 1 2,150 (rB) [1 1 1,492 (n8)
<0.0002 1 <0.0002 1 <0.0002 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 03 03 12 04 03 03 12
84 1 191 1 115 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 -11 1 -12 1
31 1 0 1 2 1
1,1 <0.0002 1 <0.0002 1 <0.0002 1
) 210 15.0 174 12 217 138 20.0 12 231 140 178 12
(BOD)
(CoD)
L) (50mm
(E)
7.7 1 16.8 1 9.9 1
(n/ml)
37.0 1 615 1 615 1
144 8.2 10.6 12 209 19.8 205 12 19.0 174 18.2 12
37.3 1 403 1 3738 1

16



27(2015) )
1 [ 1
23 007 23 007 23 007
[ 1 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 1,378 () [1 1 1,898 (nB) [1 1 1,744 (n8)
<0.0002 1 <0.0002 1 <0.0002 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 03 03 12 04 03 03 12
134 1 136 1 10 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -0.9 1 -11 1 -04 1
7 1 28 1 2 1
1,1 <0.0002 1 0.0020 1 <0.0002 1
) 240 16.7 184 12 225 155 187 12 262 130 197 12
(BOD)
(CoD)
L) (50mm
(E)
112 1 117 1 0.2 1
(n/ml)
725 1 64.5 1 59.0 1
331 271 304 12 30.0 282 29.0 12 11 0.8 0.9 12
383 1 418 1 24.7 1

17



27(2015) )
1 [ 1
23 007 23 007 23 - 007
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 4,589 (1mB) [1 1 15,707(nB) [1 1 1,627 (n8)
<0.0002 1 <0.0002 1 <0.0002 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 03 04 12 04 03 03 12
54 1 4.2 1 42 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 -10 1 -09 1
2 1 2 1 2 1
1,1 <0.0002 1 <0.0002 1 <0.0002 1
) 214 14.3 178 12 242 13.0 178 12 220 154 189 12
(BOD)
(CoD)
L) (50mm
(E)
48 1 36 1 34 1
(n/ml)
36.0 1 395 1 485 1
119 79 838 12 44 21 31 12 14 11 1.3 12
379 1 20.9 1 30.0 1

18



27(2015) )
1 [ 1
23 - 007 23 - 007 23 - 007
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 1,521 () [1 1 (n8) [1 1 10,222(nB)
<0.0002 1 <0.0002 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 03 03 12 04 03 04 12
3.8 1 17 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
(
(
( ) -06 1 -16 1
0 1 5 1
1,1 <0.0002 1 <0.0002 1
) 255 14.2 193 12 298 100 188 12
(BOD)
(CoD)
L) (50mm
(E)
29 1 15 1
(n/ml)
545 1 230 1
9.3 84 8.8 12 10.4 3.7 74 12
28.7 1 132 1

19



27(2015) )
1 1 1
23 - 007 23 - 008 23 - 008
[ ] 21 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 879 (mB) [1 1 14,300(n8) [1 1 11,100(nB)
<0.0002 1
0.0002 1
<0.001 1
1,2 <0.0002 1
<0.001 1
Q@ )
<0.001 1 0.002 1
<0.001 1 0.009 1
0.4 0.3 0.3 12 0.6 0.1 0.4 366 0.6 0.2 0.5 366
39 1
1,1,1 <0.001 1
t (MTBE) <0.001 1
(
(
( ) -08 1
20 1 0 1
1,1 <0.0002 1
) 25.0 115 185 12 28.2 82 184 12 27.1 9.1 187 12
(BOD)
(CoD)
L) (50mm
(ES)
28 1
(n/ml)
625 1
6.9 59 6.3 12
23.7 1

20



27(2015) )
1
23 008 23 - 009 23 - 009
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [ 1
[ [ 1 [
[1 ] 9,400 (nB) [1 1 16,918(nB) [1 1 18,911(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
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
(@ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 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
0.6 02 04 366 04 02 03 12 05 03 0.4 12
2.2 22 22 2 13 13 13 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
(
(
( ) -20 -20 -2.0 2 -22 -2.2 -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
) 29.8 105 19.9 12 29.6 9.0 18.6 12 27.8 8.7 184 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

21



27(2015) )
1 1
23 - 009 23 - 009 23 - 009
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 5,424 () [1 1 600 (mB) [1 1 236(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
(¢ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
0.001 <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 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
04 03 04 12 05 04 05 12 05 03 04 12
16 14 15 2 18 13 16 2 21 18 20 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
(
(
( ) -19 -20 -20 2 -12 -13 -13 2 -11 -19 -15 2
1 0 1 2 0 0 0 2 2 0 1 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 288 7.8 179 12 279 10.8 195 12 298 108 199 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

22



27(2015) )
1 1
23 009 23 - 009 23 - 009
[ ] 06 - 00 [ ] 08 - 00 [ ] 09 - 00
[ [ ] [ 1
[ 1 [ 1 [
1 1 (m8) [ 1 4,837 (n8) [1 1 1747(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
(¢ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 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
05 03 04 12 04 03 04 12
7.0 6.2 6.6 2 13 12 13 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
(
(
( ) -1.0 -1.0 -10 2 -19 -21 -2.0 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
) 254 13.0 193 12 279 84 179 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
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27(2015) )
1 [
23 - 009 23 009 23 - 009
[ ] 11 - 00 [ 1 14 - 00 [ ] 15 - 00
[ ] [ [ 1
[ 1 [ [
1 1 201 (n®) [ 1 () [1 1 2722(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
(¢ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 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 04 01 03 12
38 18 2.8 2 29 16 23 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
(
( ) -19 -20 -20 2 -13 -20 -17 2
0 0 0 2 6 0 3 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 28.0 10.2 197 12 333 9.3 19.8 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

24



27(2015) )
1 [ 1
23 - 009 23 - 009 23 - 009
[ ] 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 853 (1mB) [1 1 2,368 (mB) [1 1 6,419 (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
(@ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 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 03 04 12 05 02 04 12 05 02 0.4 12
2.7 20 24 2 13 11 12 2 13 13 13 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
(
(
( ) -19 -2.6 -23 2 -21 -21 -21 2 -18 -1.9 -19 2
2 0 1 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 <0.0010 <0.0010 <0.0010 2
) 234 148 18.7 12 28.2 104 189 12 28.2 9.8 18.6 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)
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27(2015) )
1 1 1
23 - 009 23 - 009 23 010
[ ] 19 - 00 [ 1 20 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 153 () [1 1 1,201 (nB) [1 1 16,117(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 0.002 <0.001 0.001 2
(¢ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
<0.001 <0.001 <0.001 2 0.001 <0.001 <0.001 2 0.001 1
<0.002 <0.002 <0.002 2 0.004 <0.002 0.002 2 0.003 1
04 03 04 12 05 0.2 03 12 05 01 0.2 12
176 16.7 172 2 18 13 16 2 4.0 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
(
(
( ) -2.0 -21 -21 2 -21 -2.2 -22 2 -16 1
1 1 1 2 0 0 0 2 33 1
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 18.6 17.0 178 12 270 9.1 181 12 295 114 19.8 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
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27(2015) )
1 1
23 010 23 - 011 23 - 011
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 5,767 () [1 1 15,905(n8) [1 1 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 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(¢ ) <0.008 1 <0.008 1
0.001 1 <0.001 1 0.002 1
0.002 1 <0.002 1 0.007 1
<0.10 1 <0.10 1
04 01 02 12 05 0.2 04 12 05 03 04 12
<2.0 1 45 42 44 2 7.2 6.1 6.7 2
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
( 05 1 06 1
( <1 1 <1 1
( ) -0.7 1 -2.0 -2.0 -20 2 -2.4 -26 -25 2
1000 1 23 1 0 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 330 10.1 205 12 292 8.2 177 12 285 7.6 16.9 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
405 40.0 403 2 241 209 225 2
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27(2015) )
1 1
23 - 011 23 - 011 23 - 011
[ ] 02 - 01 [ ] 02 - 02 [ ] 02 - 03
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 5,999 () [1 1 5,999 (B) [1 1 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 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
(¢ ) <0.008 1 <0.008 1 <0.008 1
0.002 1 0.002 1 0.001 1
0.007 1 0.007 1 0.008 1
<0.10 1 <0.10 1 <0.10 1
04 03 04 12 05 03 03 12 05 02 03 12
7.6 6.1 6.9 2 57 45 51 2 2.6 2.6 2.6 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
( 0.7 1 0.7 1 0.9 1
( <1 1 <1 1 <1 1
( ) -21 -22 -22 2 -2.3 -2.3 -2.3 2 -2.0 -20 -2.0 2
3 1 0 1 7 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 272 6.5 177 12 280 8.9 177 12 277 8.3 17.2 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
239 207 223 2 242 211 227 2 264 219 24.2 2
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27(2015) )
1 [ 1
23 - 011 23 - 011 23 - 011
[ ] 04 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 6,443 (nB) [1 1 236(mB) [1 1 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 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
(¢ ) <0.008 1 <0.008 1 <0.008 1
<0.001 1 0.002 1 0.002 1
<0.002 1 0.006 1 0.005 1
<0.10 1 <0.10 1 <0.10 1
0.6 03 05 12 05 0.2 04 12 0.6 03 04 12
29 24 2.7 2 78 71 75 2 32 24 2.8 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
( 05 1 08 1 08 1
( <1 1 <1 1 <1 1
( ) -12 -14 -13 2 -2.2 -2.2 -22 2 -2.7 -29 -2.8 2
18 1 12 1 1 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 29.8 12.1 20.0 12 313 10.3 20.0 12 278 8.6 178 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
394 3538 376 2 241 204 223 2 16.3 134 149 2
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27(2015) )
1 [ 1
23 - 011 23 - 011 23 - 011
[ 1 12 - 00 [ ] 12 - 01 [ 1 12 - 02
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 21,968 (1mB) [1 1 21,968(B) [1 1  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 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
(¢ ) <0.008 1 <0.008 1 <0.008 1
0.002 1 0.001 1 0.001 1
0.009 1 0.009 1 0.009 1
<0.10 1 <0.10 1 <0.10 1
05 03 04 12 03 01 0.2 12 03 01 0.2 12
2.6 24 25 2 22 19 21 2 22 19 21 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
( 038 1 09 1 09 1
( <1 1 <1 1 <1 1
( ) -26 -29 -28 2 -25 -2.8 =27 2 -25 -28 =27 2
32 1 0 1 0 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 28.6 9.3 183 12 26.1 73 16.0 12 26.1 7.3 16.0 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
15.8 131 145 2 16.3 138 151 2 16.3 138 151 2
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27(2015) )
1 [ 1
23 - 011 23 - 011 23 - 011
[ ] 13 - 00 [ 1 14 - 00 [ ] 15 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 12,828 () [1 1 420(n8) [1 1 204 (nB)
<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 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
(¢ ) <0.008 1 <0.008 1 <0.008 1
0.003 1 <0.001 1 <0.001 1
0.007 1 <0.002 1 0.002 1
<0.10 1 <0.10 1 <0.10 1
0.6 03 04 12 05 0.2 03 12 04 03 04 12
33 3.2 33 2 48 4.0 44 2 4.0 3.2 3.6 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
( 09 1 14 1 0.8 1
( <1 1 <1 1 <1 1
( ) -29 -29 -29 2 -2.3 -2.6 -25 2 -29 -29 -29 2
0 1 0 1 6 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 272 7.6 16.8 12 320 23 183 12 270 8.2 16.9 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
141 124 133 2 217 207 212 2 10.2 99 101 2
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27(2015) )
1 [ 1
23 - 011 23 - 011 23 - 011
[ ] 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 582 (1mB) [1 1 4,191 (B) [1 (m8)
<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 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
(@ ) <0.008 1 <0.008 1 <0.008 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 02 03 12 05 03 04 12 05 03 0.4 12
32 30 31 2 41 40 41 2 41 4.0 41 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
( 10 1 09 1 09 1
( <1 1 <1 1 <1 1
( ) -31 -3.2 -32 2 -24 -30 -2.7 2 -24 -3.0 -2.7 2
0 1 1 1 1 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 259 8.7 16.2 12 28.0 8.7 179 12 28.0 8.7 179 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)
10.2 838 95 2 16.5 155 16.0 2 16.5 155 16.0 2
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27(2015) )
1 1 1
23 - 011 23 - 011 23 011
[ ] 20 - 00 [ ] 21 - 00 [ ] 31 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 600 (mB) [1 1 252 (B) [1 1 420(B)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0003 1
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 1
<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 4 <0.0002 <0.0002 <0.0002 4 <0.0004 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
(¢ ) <0.008 1 <0.008 1 <0.010 1
<0.001 1 0.001 1 <0.001 1
0.004 1 0.007 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
05 03 04 12 05 03 04 12 03 1
54 4.2 4.8 2 34 34 34 2 53 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
( 038 1 06 1 12 1
( <1 1 <1 1 <1 1
( ) -24 -26 -25 2 -2.4 -2.7 -26 2 -32 1
4 1 0 1 0 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 1
) 275 7.6 171 12 282 78 175 12 311 75 191 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
20.3 16.3 183 2 16.0 14.4 152 2

33



27(2015) )
1 1
23 011 23 011 23 - 011
[ 1 32 - 00 [ ] 33 - 00 [ 1 34 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 404 (B) [1 1 742 (nB) [1 1 182(nB)
<0.0003 1 <0.0003 1 <0.0003 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
<0.001 1 <0.001 1 <0.001 1
(@ ) <0.010 1 <0.010 1 <0.010 1
0.002 1 <0.001 1 0.001 1
0.004 1 <0.002 1 <0.002 1
<0.10 1 <0.10 1 <0.10 1
0.3 1 0.5 1 0.3 1
30 1 31 1 9.3 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 1.3 1 17 1
( <1 1 <1 1 <1 1
( ) -31 1 -32 1 -19 1
0 1 0 1 6 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 285 80 18.0 12 26.7 6.4 15.2 12 275 76 170 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

34



27(2015) )
1 1
23 011 23 011 23 - 011
[ ] 35 - 00 [ ] 36 - 00 [ 1 41 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 106 (nB) [1 1 240 (B) [1 1 469 (mB)
<0.0003 1 <0.0003 1 <0.0003 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
<0.001 1 <0.001 1 <0.001 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 0.004 1
<0.10 1 <0.10 1 <0.10 1
02 1 02 1 0.4 1
36 1 59 1 53 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 1.6 1 11 1 1.9 1
( <1 1 <1 1 <1 1
( ) -19 1 -28 1 -30 1
0 1 0 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 29.1 73 17.7 12 26.9 73 16.9 12 26.0 93 170 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

35



27(2015) )
1 1
23 011 23 011 23 - 011
[ 1 42 - 00 [ 1 43 - 00 [ 1 44 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 521 (mB) [1 1 462 (nB) [1 1 153(nB)
<0.0003 1 <0.0003 1 <0.0003 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
<0.001 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
<0.10 1 <0.10 1 <0.10 1
04 1 03 1 03 1
5.8 1 33 1 4.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 1.9 1 1.0 1 1.2 1
( <1 1 <1 1 <1 1
( ) -30 1 -37 1 -41 1
0 1 1 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 330 8.0 193 12 238 45 144 12 26.0 5.3 154 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

36



27(2015) )
1 1
23 - 012 23 - 012 23 - 012
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 13,741 () [1 1 36,532(B) [1 1 5,532 (nB)
<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 6 <0.0004 <0.0004 <0.0004 7 <0.0004 <0.0004 <0.0004 6
<0.040 <0.040 <0.040 6 <0.040 <0.040 <0.040 7 <0.040 <0.040 <0.040 6
(@ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
0.6 05 05 17 0.6 04 05 17 07 05 0.6 18
3.0 3.0 3.0 2 4.0 4.0 4.0 2 10.0 6.0 8.0 2
1,1,1 <0.030 <0.030 <0.030 6 <0.030 <0.030 <0.030 7 <0.030 <0.030 <0.030 6
t (MTBE) <0.002 <0.002 <0.002 6 <0.002 <0.002 <0.002 7 <0.002 <0.002 <0.002 6
( 0.6 0.6 0.6 2 10 09 1.0 2 0.7 0.6 0.7 2
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -24 -2.6 -25 2 -2.3 -25 -24 2 -17 -2.0 -1.9 2
0 0 0 2 0 0 0 2 0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 6 <0.0100 <0.0100 <0.0100 7 <0.0100 <0.0100 <0.0100 6
) 275 8.0 17.8 21 285 9.4 19.9 21 28.6 10.1 194 22
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)
16.7 12.0 14.0 13 227 155 18.6 13 69.0 34.2 65.6 14

37



27(2015) )
1
23 013 23 - 013 23 - 013
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ [ ] [ ]
[ 1 [ [
[1 ] (B) [1 1 2,130(B) [1 1 81,758(mB)
<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
(@ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
<0.001 <0.001 <0.001 2 0.002 <0.001 0.001
<0.001 <0.001 <0.001 2 0.003 0.002 0.003
<1.00 <1.00 <1.00 2
05 04 05 12 05 04 05 12
9.0 7.0 8.0 2 30 20 25 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 13 0.8 11 2
( <1 <1 <1 4 <1 <1 <1 4
( ) -11 -15 -13 4 -20 -2.1 -2.1 4
0 0 0 4 0 0 0 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 27.3 10.6 20.1 24 29.0 9.9 194 25
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)
64.0 52.0 58.0 4 230 17.0 20.0 4

38



27(2015) )
]
23 - 013 23 - 013 23 - 013
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ ] [ [
[1 ] 5,487 (mB) [1 ] 4,189 (nB) [1 1 3,043 (mB)
<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
(@ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
0.001 <0.001 <0.001 2 0.002 <0.001 0.001 2 0.001 <0.001 <0.001 2
0.002 0.001 0.002 2 0.004 0.002 0.003 2 0.002 0.001 0.002 2
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
0.5 0.4 0.5 12 0.5 0.4 0.4 12 0.5 0.3 0.4 12
30 20 25 2 30 2.0 25 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) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 1.0 07 09 2 10 07 09 2 12 06 09 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -20 -24 -22 4 -20 -23 -22 4 -19 -23 -21 4
0 0 0 4 0 0 0 4 1 0 0 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 264 74 16.2 21 21.7 78 171 21 29.2 106 193 21
(BOD)
(Cob)
L) (50mm
(ED)
(n/ml)
19.0 130 15.0 4 18.0 130 15.0 4 19.0 13.0 16.0 4

39



27(2015) )
[ 1 [ [ 1
23 - 015 23 - 018 23 - 018
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 23329(nB) 1 13,203(nB) 1 1 12,372(nB)
1,2
@ )
0.002 1
0.007 1
06 0.4 05 12 05 04 04 12 05 03 04 12
100 1 6.0 1
1,1,1
t (MTBE)
( 19 0.9 13 12 19 13 15 12
(
( ) -15 1 -19 1
0 1
1,1
) 290 95 1838 12 276 125 197 12 274 9.4 185 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

40



27(2015) )
1 1
23 - 018 23 - 018 23 - 020
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 8,054 (1mB) [1 1 19,239(nB) [1 1 8,793 (B)
<0.0020 1
<0.0001 1
<0.002 1 <0.001 1
1,2 <0.0002 1
<0.001 1
(¢ ) <0.008 1
0.001 1 0.002 1
0.003 1 0.006 1
0.00 1
04 03 04 12 04 03 04 12 0.4 03 0.4 12
20 1 3.0 1
1,1,1 <0.001 1
t (MTBE) <0.002 1
( 19 13 16 12 19 13 16 12
( <1 1 <1 1
( ) -19 1 -22 1
<30 1
1,1 <0.0010 1
) 29.3 85 183 12 29.9 84 18.6 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

2



27(2015) )
[ [ 1 [
23 - 020 23 - 020 23 - 021
[ 1 02 - 00 [ ] 03 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 ] 2,368 (M8) 1 ] 9,924 (n8) 1 4,315 (1m8)
1,2
@ )
0.00 1
0.4 <0.2 0.3 12 04 0.2 03 12 0.4 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 300 95 183 12
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

42



27(2015) )
[ [ [ 1
23 - 021 23 - 021 23 - 021
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 22 () [1 ] 4,748 (m8) 1 1 839 (mB)
1,2
@ )
04 0.1 03 12 05 03 04 12 03 02 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 303 95 195 12 211 8.9 17.3 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

43



27(2015) )
[ [ 1 [ 1
23 - 021 23 - 022 23 - 022
[ ] 06 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,069 () [1 1 9,214 (8) [1 1 7,328(B)
<0.001 1 <0.001 1
1,2
Q@ )
<0.001 1 0.001 1
0.005 1 0.004 1
0.3 0.2 0.3 12 05 0.1 0.3 12 0.5 0.3 0.4 12
1,1,1
t (MTBE)
(
( <1 1 <1 1
( )
1,1
) 315 119 192 12
(BOD)
(CoD)
(1) (50mm )
(ES)
(n/ml)

44



27(2015) )
1
23 - 022 23 - 023 23 - 028
[ ] 03 - 00 [ ] 01 - 00 [ ] 28 - 00
[ ] [ ] [ 1
[ 1 [ [
[1 ] 17,763 () [1 (n8) [1 1 13,663(nB)
<0.001 1 0.001 1 <0.002 <0.002 <0.002 2
1,2
@ )
0.001 1 0.002 1 0.001 0.001 0.001 2
0.005 1 0.005 1 0.004 0.004 0.004 2
0.5 0.1 0.3 12 03 0.2 0.3 12 0.5 0.1 0.3 36
1,1,1
t (MTBE)
(
( <1 1 0 1 <1 <1 <1 2
( )
0 1 1 0 1 2
1,1
) 29.0 10.0 194 12 28.0 89 18.6 36
(BOD)
(Cop)
L) (50mm
(ES)
(n/ml)

45



27(2015) )
[ 1 [ 1 [
23 - 030 23 - 030 23 - 031
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [
[1 ] 9,913 (B) [1 ] 4,030(nB) [1 2,370(B)
<0.001 1 <0.001 1
1,2
@ )
0.001 1 0.002 1 <0.001 1
0.005 1 0.006 1 <0.002 1
0.4 0.2 0.3 12 04 0.2 0.3 12 0.4 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
0 1 30 1 0 1
1,1
) 285 73 181 12
(BOD)
(CoD)
) (50mm
(E)
(n/ml)

46



27(2015) )
[ 1 [ 1 [ 1
23 - 031 23 - 032 23 - 032
[ 1 02 - 00 [ ] 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 12,090 (mB) 1 ] 8,250 (1m8) 1 1 14,943(nB)
1,2
@ )
<0.001 1 0.001 1 0.001 1
<0.002 1 0.004 1 0.004 1
04 02 03 12 04 03 03 12 04 03 03 12
1,1,1
t (MTBE)
(
(
( )
0 1
1,1
) 30.0 10.0 19.2 12 280 95 186 12 27.0 10.0 185 12
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

47



27(2015) )
[ 1 [ [
23 - 033 23 - 033 23 - 034
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 ] 6,933 (M8) 1 ] 1,054 (B) [1 4,922 (1m8)
<0.001 1
1,2
@ )
0.001 1
0.005 1
03 02 02 12 04 03 03 12 05 02 04 12
1,1,1
t (MTBE)
(
(
( ) -18 -23 -20 4
0 1
1,1
() 285 100 18.9 12
(BOD)
(CoD)
L) (50mm )
(ED)
(n/ml)

48



27(2015)

[ 1 [ [ 1
23 - 034 23 - 034 23 - 035
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 16,160 () 1 8,248 (8) 1 1 3,904 (n8)
<0.001 1
1,2
@ )
0.001 1
0.004 1
07 04 06 12 07 05 06 12 05 02 03 12
1,1,1
t (MTBE)
(
(
( ) -17 -24 -21 4 -15 -23 -19 4
0 1
1,1
) 332 9.0 194 12 298 100 201 12 30.2 9.2 196 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

49



27(2015) )
[ 1 [ 1 [ 1
23 - 035 23 - 035 23 - 036
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 13364(m) i ] 9,410 (mB) 1 ] 4,026 (nB)
<0.002 1
1,2
Q@ )
0.001 1
0.004 1
0.6 0.2 04 12 04 0.2 04 12 0.6 05 0.5 12
1,1,1
t (MTBE)
(
( <1 1
( )
0 1 <200 1
1,1
) 29.2 76 185 12 308 75 183 12 273 150 20.7 12
(BOD)
(CoD)
(1) (50mm )
(ES)
(n/ml)

50



27(2015) )
[ 1 [ 1 [ 1
23 - 036 23 - 036 23 - 042
[ 1 02 - 00 [ ] 03 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 13,799 (n8) 1 ] 2,756 (m8) 1 ] 3,336 ()
<0002
1,2
@ )
<0.001
0.003
05 03 04 12 05 04 05 12 04
1,1,1
t (MTBE)
(
( <1
( )
<200 1 0
1,1
) 332 69 20.7 12 30.7 20 19.0 12
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

51



27(2015)

00

3,623 (B)

00

1,080 (n8)

1 39,730(n®)

1,2

<0.002

<0.002

<0.0020
<0.0001
<0.002
<0.0002
<0.001

@

<0.001
0.003

0.001
0.004

<0.008

0.001
<0.004

RlR Rk ke e

1,1,1

(MTBE)

0.3

0.2

<1.00

0.4 0.3 0.4
30

<0.001

<0.002

-

~~

1,1

<1

<1

11

-2.1
12
<0.0010

Bk e e

R e

)

w)

(BOD)
(CoD)
(50mm

26.1 103 18.8

(ED)

(n/ml)

52



27(2015) )
1 1
23 046 23 046 23 - 046
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ [ ] [ 1
[ 1 [ [ 1
[1 ] 2,569 () [1 1 1,212 (nB) [1 1 661 (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
(¢ ) <0.008 1 <0.008 1 <0.008 1
0.001 1 0.001 1 0.001 1
0.003 1 0.002 1 0.004 1
<1.00 1 <1.00 1 <1.00 1
05 03 04 12 05 04 04 12 05 04 04 12
2.0 1 3.0 1 3.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 1.3 1 0.8 1 1.3 1
(
( ) -19 1 -21 1 -17 1
0 1 10 1 4 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 254 104 185 12 278 10.2 193 12 287 111 20.2 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

53



27(2015) )
[ 1 [ 1 [ 1
23 - 046 23 - 049 23 - 049
[ 1 06 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] (m8) 1 ] 979(mB) 1 1 12,056(n8)
1,2
@ )
04 0.1 0.2 12 0.4 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

54



27(2015) )
[ [ 1 [ 1
23 - 049 23 - 049 23 - 049
[ ] 03 - 00 [ ] 04 - 00 [ 1 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,723 (n8) 1 ] 105 (m8) 1 1 8,111 (n8)
1,2
@ )
03 02 02 12 03 01 02 12 04 02 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

55



27(2015)

[ [ 1 [ 1
23 - 049 23 - 050 23 - 050
[ ] 06 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 189 (m8) 1 ] 3,443 (m8) 1 1 3,272(n8)
<0.001 <0.001
1,2
@ )
0.001 0.001
0.004 0.005
0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
3 160
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

56



27(2015) )
[ 1 [ 1 [ 1
23 - 050 23 - 050 23 - 050
[ ] 02 - 01 [ ] 02 - 02 [ 1 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 ] 772 (m8) 1 ] 845 (1mB) 1 ] 1,082 (n8)
<0.001 <0.001 <0001
1,2
@ )
0.001 <0.001 0.001
0.005 0.004 0.005
1,1,1
t (MTBE)
(
(
( )
21 1 51
1,1
)
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

57



27(2015) )
[ [ 1 [ 1
23 - 058 23 - 058 23 - 058
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 3,400 (m8) 1 ] 2,081 (m8) 1 1 7,014 (n8)
1,2
@ )
0.002 1
0.007 1
03 0.2 03 12 04 02 03 12 05 03 04 12
1,1,1
t (MTBE)
(
(
( )
6 1
1,1
) 293 83 185 12 2738 86 179 12 29.1 109 19.8 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

58



27(2015)

1 2711(m)

1 4110(n)

1,997 (n8)

1,2

<0.0015
<0.0002
<0.001
<0.0002
<0.020

@

<0.008

<0.001
0.004

PR R Rk R e

<0.001
<0.002

1,1,1

(MTBE)

<1.00
0.4
<4.0
<0.001
<0.002

0.4

0.3

04

12

05

0.3 04

12

~~

1,1

0.0

22

<1

-1.0

16
<0.0100

T i i i

<200
<0.0100

)

w)

(BOD)
(CoD)
(50mm

25.3

110 18.9

26.4

9.8

17.8

12

26.1

14.2 19.2

12

(ED)

(n/ml)

59



27(2015) )
[ [ 1 [ 1
23 - 063 23 - 070 23 - 071
[ ] 03 - 00 [ ] 01 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,188 (n8) 1 1 11,924(nB) 1 ] 636 (n8)
0.000 1
1,2
@ )
0.002 1
0.007 1
04 03 04 12 04 02 03 12 07 04 05 365
1,1,1
t (MTBE)
(
(
( ) -19 1
0 1
1,1
) 315 838 18.9 12 24.0 11.0 17.7 12
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

60



27(2015) )
[ [ [ 1
23 - 071 23 - 071 23 - 071
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 10,591 (nB) 1 ] 528(1mB) 1 1 470(nB)
1,2
@ )
04 0.2 03 365 05 03 04 365 06 0.4 05 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 270 8.0 16.8 12 29.0 95 180 12 25.0 110 17.6 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

61



27(2015) )
[ [ 1 [ 1
23 - 071 23 - 071 23 - 071
[ ] 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 142 (n8) [1 1 () [1 ] 81 ()
1,2
@ )
07 03 05 365 06 04 05 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 245 13.0 18.1 12 305 95 19.1 12
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

62



27(2015) )
[ [ [ 1
23 - 071 23 - 071 23 - 071
[ ] 08 - 00 [ ] 09 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 250 (1B) 1 ] 58 (B) 1 1 484 (nB)
1,2
@ )
06 0.2 0.4 365 03 0.2 0.2 365 06 0.4 05 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 230 115 178 12 195 135 173 12 30.0 8.0 186 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

63



27(2015)

00

1,208 (n8)

1

37,790(8)

1 5133(m)

1,2

<0.0020
<0.0002
<0.001
<0.0004
<0.020

@

0.001
0.002

<0.008
<0.05
<0.06
<0.001
<0.002

PR R P PRRPRP PR PR

1,1,1

(MTBE)

0.5

0.4

1.00
0.4

365

0.4

0.2 0.3
10

<0.001

<0.002

243

04 0.1 0.3

243

~~

1,1

37

1.0

<1

-11

1 11
<0.0010

I R

12

)

w)

(BOD)
(CoD)
(50mm

225

115

17.8

12

29.2

112 19.8

243

32.8 95 204

243

(ED)

(n/ml)

64



27(2015) )
1 1
23 074 23 074 23 - 074
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 359 (mB) [1 1 1,684 () [1 1 0(mB)
<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
(@ ) <0.008 1 <0.008 1 <0.008 1
0.002 1 0.001 1 0.002 1
0.005 1 0.005 1 0.008 1
0.1 1 0.1 1 0.2 1
<2.0 1 <20 1 <20 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 24 1 26 1 25 1
( <1 1 <1 1 <1 1
( ) -11 1 -12 1 -19 1
57 1 40 1 0 1
1,1 <0.0100 1 <0.0100 1
) 30.6 102 20.0 12 29.5 115 195 12 30.9 8.6 18.8 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

65



27(2015)

[ [ 1 [ 1
23 - 075 23 - 075 23 - 075
[ ] o1 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 39 () 1 ] 1,322 (n8) 1 ] 273(mB)
<0.001 1
1,2
@ )
<0.001 1
<0.002 1
0.4 0.3 0.4 04 0.2 0.4 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
( 0 1
( )
0 1
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

66



27(2015) )
[ [ 1 [ 1
23 - 075 23 - 075 23 - 075
[ 1 06 - 00 [ ] 07 - 00 [ 1 10 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 366 () 1 ] 677 (mB) 1 1 700 (n8)
1,2
@ )
03 02 03 12 03 02 03 12 04 02 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

67



27(2015) )
[ [ 1 [ 1
23 - 075 23 - 075 23 - 075
[ 1 11 - 00 [ ] 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 240 (mB) 1 ] 1,243 (n8) 1 1 928 (nB)
1,2
@ )
03 02 03 12 03 02 03 12 04 02 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

68



27(2015) )
[ [ 1 [ 1
23 - 075 23 - 075 23 - 075
[ 1 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 952 (mB) 1 ] 322(mB) 1 1 12,764(n8)
1,2
@ )
0.4 0.3 0.3 12 0.2 0.2 0.2 12 0.4 0.2 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

69



27(2015) )
[ 1 [ 1 [ 1
23 - 076 23 - 076 23 - 076
[ ] 01 - 00 [ ] 03 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 6,720 (8) 1 ] 2,258 (m8) 1 1 1,705 (B)
1,2
@ )
<0.001 1
0.005 1
05 03 0.4 12 04 03 04 12 05 03 04 12
1,1,1
t (MTBE)
(
(
( ) -19 1 -20 1 -21 1
0 1
1,1
) 300 9.7 1838 12 29.1 9.9 19.1 12 2838 85 186 12
(BOD)
(cop)
L) (50mm )
(ED)
24 1 20 1 14 1
(n/ml)

70



27(2015) )
[ 1 [ 1 [ 1
23 - 076 23 - 076 23 - 080
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 29,686 (nB) 1 ] 13,635(nB) 1 1 13,924(nB)
1,2
@ )
<0.001 1
0.005 1
05 03 0.4 12 05 03 04 12 04 0.2 03 366
1,1,1
t (MTBE)
(
(
( ) -19 1 -26 1
0 1
1,1
) 300 9.7 1838 12 293 88 192 12 29.2 9.0 187 12
(BOD)
(cop)
L) (50mm )
(ED)
24 1 25 1
(n/ml)

71



27(2015) )
[ 1 [ 1 [ 1
23 - 080 23 - 080 23 - 080
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 12,657 () [1 ] 127 (n8) [1 1 169 (m8)
<0.002 1
1,2
@ )
<0.001 1
<0.002 1
04 03 0.4 366 0.4 03 03 366 04 03 03 366
1,1,1
t (MTBE)
(
(
( ) -13 1
0 1
1,1
) 220 153 184 12 27.1 9.9 17.7 12 273 110 182 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

72



27(2015) )
[ [ [ 1
23 - 080 23 - 080 23 - 080
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 333 (mB) 1 ] 614 (mB) 1 1 659 (mB)
1,2
@ )
04 03 03 366 0.4 03 03 366 04 03 03 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 211 149 179 12 218 163 19.1 12 273 126 189 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

73



27(2015) )
[ [ [ 1
23 - 080 23 - 080 23 - 080
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 16 (B) [1 ] 184(n8) 1 1 460 (B)
1,2
@ )
05 0.2 03 366 0.4 03 03 366 05 0.2 03 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 214 144 17.0 12 17.9 14.8 165 12 182 165 17.3 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

74



27(2015)

[ 1
23 080 23 080 23 - 081
[ ] 11 - 00 [ 1 12 - 00 [ ] 01 - 00
[ [ ] [ 1
[ [ 1 [
[1 ] 88 () [1 1 96 (nB) [1 1 2,127 (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
0.003 <0.002 <0.002 2
<0.01 1
0.4 0.2 0.3 366 05 03 0.3 366 0.6 04 0.5 12
5.0 4.0 45 2
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4
(
( <1 <1 <1 2
( ) -22 -2.8 -25 2
9 0 2 12
1,1 <0.0010 <0.0010 <0.0010 4
) 185 172 18.0 12 185 176 18.2 12 315 8.0 183 12
(BOD)
(Cop)
L) (50mm
(ES)
(n/ml)

75



27(2015) )
1 1
23 - 081 23 - 081 23 - 081
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 393 (mB) [1 1 837(B) [1 1 39,632(m8)
<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
0.003 0.002 0.003 2 0.001 <0.001 <0.001 2 0.003 0.002 0.003 2
0.008 0.006 0.007 2 0.002 <0.002 <0.002 2 0.008 0.006 0.007 2
<0.01 1 <0.01 1 <0.01 1
0.7 0.6 0.6 12 0.7 05 0.6 12 0.7 04 0.6 12
3.0 20 25 2 17.0 20 95 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
( ) -2.2 -2.6 -24 2 -26 -2.7 -2.7 2 -20 -2.7 -24 2
3 0 1 12 24 0 4 12 6 0 1 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 26.2 75 16.6 12 26.5 65 185 12 295 8.0 184 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)

76



27(2015) )
1 1
23 - 081 23 - 081 23 - 081
[ ] 06 - 00 [ ] 07 - 00 [ ] 09 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 5,159 () [1 1 3,275(B) [1 1 24,687(m8)
<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 0.003 2
0.006 0.003 0.005 2 0.007 0.004 0.006 2 0.008 0.007 0.008 2
<0.01 1 <0.01 1 <0.01 1
0.6 04 05 12 0.6 03 05 12 0.6 04 05 12
3.0 20 25 2 4.0 3.0 35 2 30 3.0 3.0 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
( ) -2.1 -25 -2.3 2 -22 -26 -24 2 -2.2 -2.6 -24 2
1 0 0 12 1 0 0 12 3 0 1 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 25.1 6.8 16.5 12 289 9.2 18.7 12 26.8 9.0 18.2 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)

7



27(2015) )
1 [ 1 1
23 - 081 23 - 081 23 084
[ ] 10 - 00 [ 1 12 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 8,167 (1mB) [1 1 11,589(nB) [1 1 1,342 (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 0.002 2 0.003 0.002 0.003 2 0.001 1
0.005 0.003 0.004 2 0.008 0.007 0.008 2 0.004 1
<0.01 1 <0.01 1
0.7 0.5 0.6 12 0.6 04 0.5 12 0.3 0.1 0.2 12
20 20 20 2 30 20 25 2 <20 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
( 25 1
( <1 <1 <1 2 <1 <1 <1 2 <1 1
( ) -2.1 -25 -2.3 2 -20 -26 -2.3 2 -13 1
0 0 0 12 3 0 1 12 0 1
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 26.5 75 175 12 26.5 7.0 16.7 12 319 85 18.8 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)

78



