24(2012) )
[ ] ] [
27 - 001 27 - 001 27 - 001
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 505,402 (nB) [1 1 433,197(nd) [1 1 274,836(mB)
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
1,2
@ )
<0.001 <0.001 <0.001 6 <0.001 <0.001 <0.001 6 <0.001 <0.001 <0.001 6
<0.001 <0.001 <0.001 6 <0.001 <0.001 <0.001 6 0.001 <0.001 <0.001 6
0.5 0.4 0.5 12 0.6 05 0.5 12 0.5 0.4 0.5 12
1,1,1
t (MTBE)
(
(
( )
1 0 1 4 0 0 0 4 0 0 0 4
1,1
) 29.7 7.9 183 12 29.1 74 179 12 28.7 6.7 174 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012)

[ 1 [ [ 1
27 - 002 27 - 002 27 - 002
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ [ 1
1 1 18490(md) [1 ] 30,601 (B) [1 1 51471(md)
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
1,2
Q@ )
0.7 0.4 0.5 365 0.7 0.4 0.5 365 0.7 0.6 0.7 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.0 10.6 19.3 12 297 78 181 12 31.0 9.9 19.7 12
) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




24(2012)

[ 1 [ [ 1
27 - 002 27 - 002 27 - 002
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ [ 1
[1 1 22936(m) [1 1 47,729(nB) [1 ]  85119(md)
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
1,2
Q@ )
0.7 0.3 0.5 365 0.6 0.5 0.6 365 0.8 0.5 0.7 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.0 10.8 19.7 12 30.0 9.8 191 12 305 10.0 20.0 12
) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




24(2012)

[ 1 [
27 - 002 27 - 003 27 - 004
[ ] 07 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 11,020(nB) [1 1 34586(nd) [1 1 3169(nd)
<0.0015 <0.0015 <0.0015 4 <0.0010 <0.0010 <0.0010 4
<00002 | <0.0002 |  <0.0002 4
<0001 <0001 <0.001 4 <0.001 <0.001 <0.001 4
<0010 <0010 <0010 4 <0.005 <0.005 <0.005 4 <0.010 <0010 <0010 4
1,2 <00004 | <00004  <0.0004 4 <00004  <00004  <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
@ )
0.004 <0001 0,002 4 <0001 1
0.009 <0002 0,004 4 <0.002 1
06 03 05 365 09 0.4 06| 365 05 03 04 365
20 10 1.0 4
1,1,1 <0030 <0030 <0030 4 <0.030 <0030 <0.030 4
t (MTBE) <0002 <0002 <0.002 4 <0.002 <0.002 <0.002 4
( 32 19 25 12 12 0.8 11 4
(
( ) -0.7 -1.2 -1.0 4
1 0 1 4 0 0 0 4
1,1 <00100 | <0000  <0.0100 4 <00100  <00100  <0.0100 4
( ) 30.2 9.1 189 12 27.2 6.5 16.5 12 270 111 20.1 12
) (50mm 0.099 0.068 0.089 4
(BOD)
(CoD)
@/nl)
555 310 23 12 880 740 829 4

(58)




24(2012) )
[ ] ] [
27 - 004 27 - 007 27 - 007
[ ] 02 - 00 [ ] 01 - 01 [ ] 02 - 01
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 1,938 (mB) [1 ] 11,572(nB) [1 (mB)
<0.0010 <0.0010 <0.0010 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <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 4 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.002 1 <0.002 <0.002 <0.002 4 0.002 <0.002 <0.002 4
0.5 0.3 0.4 365 0.6 04 0.5 365 0.8 0.3 0.5 365
35 20 27 12 20 12 17 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 13 11 12 4 22 14 18 12 21 13 17 12
(
( ) -0.8 -1.2 -10 4 -0.9 -15 -12 4
0 0 0 4 52 0 13 4 2 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0050 <0.0050 <0.0050 4
) 29.1 6.2 177 12 29.3 9.7 19.0 12 313 8.0 189 12
V) (50mm
(BOD)
24 17 2.0 4 18 11 13 4
(CoD)
(n/nml)
385 36.0 375 4 534 412 46.8 12 441 284 352 12
(8S)
19.2 134 16.3 12 19.7 10.0 151 12




24(2012) )
[ ] ] [
27 - 008 27 - 008 27 - 009
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 9,990 (1mB) [1 ] 36,256(1mB) [1 ] 9,699 (mB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 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
<0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 12 <0.050 <0.050 <0.050 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 12
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.020 <0.020 <0.020 12
2 ) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.003 1
0.5 0.4 0.4 365 0.6 04 0.5 365 0.6 0.4 0.6 365
55 21 31 12 5.8 23 33 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 16 05 0.8 12 14 0.7 10 12
( 1 1 1 12 1 1 1 12
( ) -05 -08 -07 12 -09 -10 -1.0 12
0 0 0 4 0 0 0 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 12
) 26.9 127 196 12 29.4 108 19.9 12 234 120 179 12
V) (50mm
(BOD)
(CoD)
(n/nml)
63.6 539 60.3 12 537 421 49.8 12
(8S)
15.2 9.3 115 12 16.3 7.3 105 12
30.7 19.7 28.0 12 16.6 10.3 147 12




24(2012)

[ [
27 - 010 27 011 27 011
[ ] 02 - 01 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [
[1 1 11,460 (mB) [1 ] 33,023(rB) [1 ] 292(nB)
<0.0015 <0.0015 <0.0015 4 <0.0015 1 <0.0015 1
<0.0002 <0.0002 <0.0002 4 <0.0002 1 <0.0002 1
0.001 <0.001 0.001 4 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 4 <0.010 1 <0.010 1
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 1 <0.0004 1
<0.040 <0.040 <0.040 4 <0.040 1 <0.040 1
2 ) <0.010 <0.010 <0.010 4 <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.002 <0.002 <0.002 4 <0.002 1 0.003 1
0.7 0.5 0.6 4 0.6 05 0.5 12 0.7 0.4 0.5 12
4.6 18 31 4 15 1 <0.5 1
1,1,1 <0.030 <0.030 <0.030 4 <0.030 1 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 1 <0.002 1
( 19 0.9 13 4
( 2 1 1 4 1 1 1 1
( ) -12 -15 -14 4 -0.7 1 -06 1
8 1 14 1
1,1 <0.0100 <0.0100 <0.0100 4 <0.0010 1 <0.0100 1
) 26.8 103 182 12 29.5 110 19.2 12 26.3 42 148 12
V) (50mm
(BOD)
3.7 0.3 20 4
(CoD)
(n/nml)
821 575 66.3 4 104.0 730 97.0 12 420 25.0 36.0 12
(8S)
251 159 196 12




24(2012) )
[ 1 1 [
27 011 27 - 012 27 - 013
[ ] 03 - 00 [ ] o1 - o1 [ 1 01 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[ 1 19 (nB) I 1 9063(nd) [ 1 110503 (nB)
<0.0015 1 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 1 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.010 1 <0.010 <0.010 <0.010 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 4
<0.040 1 <0.020 <0.020 <0.020 12 <0.040 <0.040 <0.040 4
2 ) <0.010 1 <0.010 <0.010 <0.010 4
<0.06 1
<0.001 1 <0.004 1 <0.001 <0.001 <0.001 4
<0.002 1 <0.003 1 <0.002 <0.002 <0.002 4
038 04 0.6 12 04 0.3 0.3 12 09 0.6 0.7 365
<0.5 1 4.4 35 39 4
1,1,1 <0.030 1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 4
( 16 11 13 12
( 1 1
( ) -12 1 -10 -16 -13 4
0 1 0 0 0 12
1,1 <0.0100 1 <0.0020 <0.0020 <0.0020 12 <0.0100 <0.0100 <0.0100 4
( ) 264 45 151 12 271 8.6 18.1 12 316 7.1 18.2 12
w) (50mm 0.010 0.004 0.006 11
(BOD)
41 3.0 34 4
(coD)
/nl)
34.0 24.0 29.0 12 416 274 36.8 12
(59
16.5 11.7 14.8 4




24(2012)

[ 1 [
27 - 013 27 - 014 27 - 014
[ 1 02 - 00 [ ] 01 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ ] [
1 1 23471(md) 1 1 13,579(mB) 1 (n8)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 12
<0.0002 <0.0002 = <0.0002 4 <0.0002 <00002 <0.0002 4 <0.0002 <00002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 | <0.0004 4 <0.0004 <0.0004  <0.0004 12 <0.0004 <0.0004 | <0.0004 12
<0.040 <0.040 <0.040 4 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
@ ) <0.010 <0010 <0.010 4 <0010 <0010 <0.010 4 <0.010 <0.010 <0.010 4
<0.001 <0.001 <0.001 <0001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
09 05 06 365 07 04 05 365 07 04 06 365
48 31 37 4 34 15 20 12 27 15 19 12
1,1,1 <0.030 <0.030 <0.030 4 <0030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 16 11 13 4 24 12 16 12 22 1.0 14 12
( 1 <1 <1 12 <1 <1 <1 12
( ) -09 -17 -13 4 -11 -1.6 -13 12 -1.0 -17 -13 12
1 0 0 12 0 0 0 12 0 0 0 12
1,1 <0.0100 <00100 = <0.0100 4 <0.0100 <0.0100  <0.0100 12 <0.0100 <0.0100  <0.0100 12
( ) 295 74 17.3 12 30.7 8.0 180 12 311 77 18.1 12
) (50mm 0013 0.006 0.008 11
(BOD)
45 25 33 4
(CoD)
(n/ml)
475 26.6 37.2 12 449 332 371 12 455 315 36.4 12
(8S)
18.2 14.4 16.3 4 16.3 9.3 125 11 18.3 10.8 138 11




24(2012) )
[ ] ] [
27 - 014 27 - 014 27 - 014
[ ] 02 - 00 [ ] 02 - 01 [ ] 02 - 02
[ ] [ ] [ ]
[ 1 [ 1 [
1 (n8) [ (n8) [1 (8)
<0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12
<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 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.7 0.4 0.5 365 05 04 0.4 365 0.6 0.4 0.5 365
35 15 20 12 3.0 14 20 12 2.7 12 19 12
1,1,1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 19 10 14 12 19 1.0 14 12 22 10 15 12
( 1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -10 -1.7 -13 12 -0.9 -18 -13 12 -0.9 -1.6 -12 12
0 0 0 12 0 0 0 12 0 0 0 12
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12
) 314 85 186 12 30.5 75 18.0 12 311 8.6 187 12
V) (50mm
(BOD)
(CoD)
(n/nml)
443 313 36.1 12 423 300 352 12 437 305 358 12
(8S)
211 148 176 11 188 116 15.7 11 203 122 164 11

10



24(2012) )
[ ] ] [
27 - 014 27 - 014 27 - 015
[ ] 03 - 00 [ ] 03 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
1 (n8) [ (n8) [1 1 48191(nB)
<0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 6
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.040 <0.040 <0.040 6
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 6
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 6
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 6
<0.01 <0.01 <0.01 4
0.7 0.4 0.6 365 0.7 04 0.5 365 0.8 0.6 0.7 12
29 14 20 12 3.2 14 19 12 21 13 17 12
1,1,1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 6
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 6
( 19 0.9 14 12 19 1.0 14 12 13 0.6 11 12
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -0.9 -17 -13 12 -1.0 -15 -13 12 -11 -17 -14 12
0 0 0 12 0 0 0 12 3 0 0 12
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 6
) 30.2 7.8 175 12 313 9.0 18.9 12 278 7.0 170 12
V) (50mm
(BOD)
(CoD)
(n/nml)
441 316 36.0 12 424 301 359 12 420 321 371 12
(8S)
18.2 111 144 11 19.2 112 15.2 11

11



24(2012)

[ 1 [ 1 [ 1
27 - 016 27 - 016 27 - 017
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 14318(m) [1 1 26,335(m) 1 ] (nB)
1,2
@ )
0.8 0.6 0.7 365 0.7 05 0.6 365 0.8 05 0.6 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 31.0 5.0 179 52 29.6 11.0 19.3 52 30.0 6.5 17.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
44,0 29.3 35.2 24 43.0 27.0 338 24
(88)

12



24(2012)

[ ] [
27 017 27 017 27 - 018
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ [ 1 [
1 (n8) [ (n8) [1 1 14245(n®)
<0.0015 <0.0015 <0.0015 6
<0.0002 <0.0002 <0.0002 6
<0.001 <0.001 <0.001 6
<0.005 <0.005 <0.005 10
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
@ )
0.8 0.3 0.5 1100 05 02 0.4 365 0.6 0.4 0.5 12
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 13 0.6 10 12
( 2 2 2 2
( )
1,1 <0.0100 <0.0100 <0.0100 4
) 30.0 7.0 175 24 29.0 85 175 12 270 110 187 12
V) (50mm
(BOD)
(CoD)
(n/nml)
57.6 511 542 12
(8S)
145 11.0 129 10
412 389 40.0 5

13



24(2012)

[ [
27 - 019 27 - 019 27 - 020
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 1 297 (mB) [1 ] 15,465(nB) [1 1 22,985(mB)
<0.001 1
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
@ )
0.9 0.4 0.5 121 0.9 03 0.5 365 0.9 0.5 0.7 365
35 13 23 4
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 12 038 10 50
(
( ) -12 -17 -14 4
1,1 <0.0100 <0.0100 <0.0100 4
) 311 9.5 191 12 275 6.5 164 12 30.0 6.8 18.2 365
V) (50mm
(BOD)
(CoD)
(n/nml)
45.0 25.0 38.0 50
(8S)

14



24(2012) )
[ ] ] [
27 - 020 27 - 020 27 - 020
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 28375(m) [1 ] 88,324 (B) [1 ] 513(B)
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
@ )
0.8 0.6 0.7 51 0.8 0.6 0.6 50 0.9 0.3 0.7 365
26 22 23 4 2.6 13 21 4 158 2.6 9.2 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 12 038 10 50 14 0.9 11 50 12 03 0.7 50
(
( ) -12 -17 -14 4 -11 -1.6 -13 4 -0.9 -14 -11 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 304 7.8 184 51 30.1 45 179 50 28.0 48 159 365
V) (50mm
(BOD)
(CoD)
(n/nml)
46.0 29.0 38.0 50 46.0 280 37.0 50 65.0 370 58.0 50
(8S)

15



24(2012) )
[ ] ] [ ]
27 - 020 27 - 020 27 021
[ ] 05 - 00 [ ] 06 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 (mB) [1 ] 16,759(nB) [1 ] 9,113 (nB)
<0.001 1 <0.001 1
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
@ )
0.7 0.5 0.6 51 0.8 05 0.6 365 0.8 0.5 0.7 365
44 13 24 12 2.6 18 20 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 12 038 11 50 14 038 11 50
(
( ) -11 -17 -13 4 -10 -18 -13 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 30.0 74 182 51 30.5 20 177 365 29.2 7.9 178 12
V) (50mm
(BOD)
(CoD)
(n/nml)
48.0 30.0 39.0 50 470 210 37.0 50
(8S)

16



24(2012) )
[ [
27 - 021 27 - 021 27 - 022
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [
[1 1 70538(m) [1 1 10587(mB) ¥ 1 16,385(nB)
<0.005 <0.005 <0.005 2
1,2
@ ) <0.010 1
<0.001 <0001 <0.001 2
<0.002 <0002 <0.002 2
07 05 06 365 07 05 06 357 05 03 04 365
12 08 10 2
1,1,1
t (MTBE)
(
(
( ) -08 -11 -10 2
28 1 15 2
1,1
() 294 82 185 12 204 79 180 12 28.9 78 17.3 12
V) (50mm )
(BOD)
(coD)
(n/nl)
78.0 735 76.3 12
(59
193 172 18.1 12
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24(2012) )
[ ] ] [
27 - 025 27 - 025 27 - 025
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 1,196 (mB) [1 ] 31,245(1B) [1 ] 3,180(nB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
0.002 <0.001 <0.001 12 0.003 <0.001 <0.001 12 0.003 <0.001 <0.001 12
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2
@ )
0.00 0.00 0.00 12 0.00 0.00 0.00 12 0.00 0.00 0.00 12
0.5 0.3 0.5 365 0.7 05 0.6 365 0.6 0.3 0.5 365
1,1,1
t (MTBE)
( 15 0.7 12 12 17 038 13 12 17 10 13 12
(
( ) -05 -17 -12 12 -06 -19 -13 12 -07 -19 -13 12
1,1
) 30.2 9.5 189 12 29.2 7.2 176 12 29.3 9.1 183 12
V) (50mm
(BOD)
(CoD)
(n/nml)
46.8 315 371 12 452 289 36.7 12 447 312 36.5 12
(8S)
249 118 16.6 12 20.8 117 15.7 12 227 117 164 12
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24(2012) )
[ 1 1 [
27 - 026 27 - 026 27 - 027
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[1 1 12,098 () [1 ] 4,801 (nB) ¥ 1 6967(m)
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2
@ ) <0.010 1
0.001 1 0.001 1 <0.001 <0001 <0.001 2
0.002 1 0.002 1 <0.002 <0002 <0.002 2
07 04 05 365 05 02 04 365 08 07 0.8 365
106 76 9.1 2 58 57 58 2
1,1,1
t (MTBE)
( 15 10 13 2 13 10 12 2 10 09 10 2
(
( ) -05 -10 -08 2 -03 -09 -06 2 -1.0 -12 -11 2
6 0 2 12 5 0 1 12 1 0 1 2
1,1
() 300 103 19.2 12 313 114 200 12 256 11.0 18.7 12
V) (50mm
(BOD)
77 49 63 2 38 34 36 2
(coD)
(n/nl)
97.9 695 843 12 929 709 830 12 69.0 525 62.3 12
(59
19.2 16.1 175 12
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24(2012) )
[ ] ] [ ]
27 - 027 27 - 027 27 028
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ 1 [ 1 [ ]
1 1 5633(nP) [ (n8) [1 ] (8)
<0.001 1
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 1
1,2
@ )
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 1
<0.002 <0.002 <0.002 2 0.002 <0.002 <0.002 2 0.002 1
0.7 0.7 0.7 365 0.6 05 0.6 365 0.5 1
1,1,1
t (MTBE)
( 10 0.9 10 2 12 038 10 2 23 1
( <1 1
( ) -08 -10 -09 2 -09 -15 -12 2 -08 1
18 2 10 2 7 4 6 2 0 1
1,1
) 25.0 122 189 12 29.6 9.3 18.9 12 310 89 189 12
V) (50mm
(BOD)
(CoD)
(n/nml)
725 585 675 12 430 305 36.8 12 46.0 35.0 41.0 4
(8S)
184 153 165 12 204 130 16.1 12
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24(2012) )
[ ] ] [
27 - 030 27 - 030 27 - 031
[ ] 01 - 02 [ ] 02 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 6,414 (mB) [1 ] 17,359(nB) [1 ] 4,075 (m8)
<0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 1 0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.5 0.2 0.4 365 0.8 05 0.6 365 0.7 0.4 0.6 365
163 1 31 1 3.6 1
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 10 1 3.0 1 14 1
( <1 <1 <1 12 <1 <1 <1 12
( ) -0.6 -11 -0.8 12 -19 -2.4 -22 12 -0.7 -18 -12 12
0 1 0 1 8 1
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 26.2 9.3 17.0 12 28.8 9.4 179 12 29.2 9.1 18.0 12
V) (50mm
(BOD)
2.7 1
(CoD)
(n/nml)
57.6 303 43.0 12
(8S)
193 118 15.2 12
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24(2012) )
[ ] ] [
27 - 031 27 - 031 27 - 031
[ ] 02 - 00 [ ] 03 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 1,940 (mB) [1 ] 17,359(nB) [1 ] 112(mrB)
<0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12
0.0003 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 0.0003 <0.0002 <0.0002 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
0.003 1 <0.003 1 <0.002 1
0.9 0.3 0.5 365 0.9 04 0.6 365 11 0.4 0.7 365
21 1 28 1 15 1
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 15 1 21 1 15 1
(
( ) -03 -13 -0.7 12 -18 -2.2 -20 12 -05 -11 -0.7 12
0 1 0 1 0 1
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 26.5 75 16.1 12 25.7 8.1 16.0 12 248 74 155 12
V) (50mm
(BOD)
2.6 1 0.0 1
(CoD)
(n/nml)
703 440 58.0 12 229 179 20.2 12 58.9 401 49.7 12
(8S)
10.6 83 9.2 12 9.1 7.2 8.1 12 78 6.7 72 12

22



24(2012) )
[ 1 [ [ 1
27 - 032 27 - 033 27 - 034
[ ] 01 - 01 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ ]
[1 1 1,525 (nB) [1 ] 1,378(nB) [1 I (m8)
1,2 <0.0004 1
<0.020 1
@ )
10 0.2 05 365 1.0 02 05 365
1,1,1 <0.003 1
t (MTBE) <0.002 1
( 0.8 05 07 12
(
( )
1,1 <0.0020 1
(@)
V) (50mm )
(BOD)
(coD)
(n/ml)
(59

23



24(2012)

[ ] [
27 034 27 - 035 27 - 035
[ ] 02 - 00 [ ] 01 - 01 [ ] 02 - 01
[ [ ] [ ]
[ [ 1 [
[1 1 3,969 (mB) [1 ] 9,051 (nB) [1 ] 1,192 (B)
<0.0015 1
<0.0002 1
<0.001 1
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
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 1
0.002 <0.001 <0.001 4
0.005 <0.002 <0.002 4
<0.01 <0.01 <0.01 2
0.6 0.4 0.5 365 12 02 0.5 365 10 0.3 0.6 365
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 14 0.6 10 12
( 2 1 1 1 1 2
( ) -17 -18 -17 2
1 0 0 4 3 0 1 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 31.2 54 16.7 365 285 55 16.6 365
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
20.6 147 18.2 12 152 9.7 115 12

24



24(2012)

1

17,896 (8)

(m8)

1

1 15142(nd)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

@

<0.040
<0.010

<0.001

G N

05

02

04

365

06

04

05

365

08

<0.002

04 0.6

<0.030

365

(MTBE)

2.8

<0.002

09 16
2

-1.0

0

=R

1,1

)
w)y

(50mm

(BOD)

27.2

<0.0100
9.0 179

(n/ml)

(89)

(CoD)
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24(2012) )
[ ] [
27 037 27 038 27 - 039
[ ] 02 - 01 [ ] 00 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 4,559 (n8) [1 ] 5,793 (mB) [1 ] 4,372(m8)
<0.0015 1 <0.0015 <0.0015 <0.0015 4
0.0004 1 <0.0002 1
<0.001 1 0.001 <0.001 <0.001 4
<0.005 1 <0.005 <0.005 <0.005 12
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 4
<0.040 1 <0.040 <0.040 <0.040 4
@ ) <0.010 1 <0.010 1
<0.06 <0.06 <0.06 12
<0.001 1 <0.001 <0.001 <0.001 4
<0.002 1 <0.002 <0.002 <0.002 4
<0.10 <0.10 <0.10 2
0.8 0.5 0.7 365 0.9 03 0.7 365 0.6 0.2 04 365
34 1 9.2 12 4.6 12
1,1,1 <0.030 1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 4
( 28 19 25 9 29 24 27 2
( 2 1
( ) -10 1 -0.9 -16 -13 12
0 1 3 0 0 12
1,1 <0.0100 1 <0.0100 <0.0100 <0.0100 4
) 29.1 71 177 12 29.0 9.0 185 12 320 83 19.8 365
V) (50mm
(BOD)
8.0 0.6 3.9 12
(CoD)
(n/nml)
50.8 302 419 12
(8S)
229 127 184 12
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24(2012) )
[ ] ] [
27 - 040 27 - 040 27 - 040
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
1 1 15530(nP) [ (n8) [1 (8)
<0.0015 1 <0.0015 1 <0.0015 1
<0.001 1 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
@ )
0.5 0.4 0.5 365 0.6 0.6 0.6 365 0.6 0.5 0.5 365
9.2 4.0 6.3 12 44 2.6 35 12 2.6 13 19 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE)
(
(
( ) -10 -14 -1.2 4 -12 -15 -13 4 -0.8 -14 -11 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 276 111 18.0 12 285 109 18.7 12 29.8 7.6 176 12
V) (50mm
(BOD)
7.8 2.7 5.0 12 37 19 2.8 12 23 0.8 15 12
(CoD)
(n/nml)
70.0 63.6 67.8 12 56.5 38.0 483 12 455 295 36.5 12
(8S)
41 21 28 12 16.9 8.0 119 12 235 114 17.2 12
55.7 1 227 1 48 1
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24(2012) )
[ ] ] [ ]
27 - 040 27 - 041 27 042
[ ] 04 - 00 [ ] 01 - 00 [ ] 01 - 03
[ ] [ ] [
[ 1 [ 1 [ ]
[1 1 143 (mB) [1 ] 5,728(B) [1 ] 2,840 (B)
<0.0015 1 <0.0015 1
<0.0002 1
<0.001 1 <0.001 1
<0.005 <0.005 <0.005 12 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 1
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 1
@ )
<0.002 1
0.004 1
0.8 0.3 0.5 365 0.7 05 0.6 12 0.8 0.4 0.6 365
26 13 17 12 44 35 3.7 4 15 1
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 1
t (MTBE) <0.002 1
( 22 16 18 4 0.9 1
( 1 1 1 4 2 1
( ) -14 -20 -17 4 -05 -09 -0.7 4 -11 1
6 0 2 4 1 1
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 1
) 24.0 7.0 145 12 33.2 7.0 20.5 12 305 89 175 12
V) (50mm
(BOD)
24 12 16 12
(CoD)
(n/nml)
2838 145 20.7 12 410 36.0 385 4
(8S)
175 7.2 12.0 12
117 1
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24(2012) )
[ 1 [ 1
27 042 27 042 27 043
[ ] 02 - 00 [ ] 03 - 02 [ ] 01 - 00
[ [ 1 [
[ 1 [ [ 1
1 ] 808 (B) [1 1 10112(n8) [1 1 2795(nd)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1
0.001 1 <0.001 1
0.003 1 0.002 1
0.7 0.2 05 365 0.8 0.5 0.7 365 0.7 03 0.6 365
<17 1 21 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 1.0 1 0.9 1
( 1 <1 <1 4 2 1
( ) -11 1 -11 1
1 1 0 1
1,1 <0.0100 1 <0.0100 1
) 295 9.4 17.9 12 300 8.3 175 12 30.0 11.0 19.8 15
V) (50mm
(BOD)
(CoD)
/nl)
(89)
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24(2012)

1,2

@

365

1,1
(@)
w)

(n/ml)

(89)

)
(MTBE)
)
(50mm )
(BOD)
(CoD)
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24(2012) ( )

1 1 1
27 - 044 27 - 045 27 - 046
[ 1 04 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 30 (M) [1 ] 1,680 (m8) 1 1 17,674(nd)
1,2
@ )
20 04 12 365 09 0.7 0.8 4 0.8 0.1 0.4
1,1,1
t (MTBE)
( )
( )
( )
0 1
1,1
) 26.0 4.0 14.9 16 195 3.0 124 4 29.2 9.0 185
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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24(2012)

[ 1 [ 1 [ 1
27 - 048 27 - 050 27 - 050
[ ] 01 - 01 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 34,586 (1mB) [1 ] 121 (B) [1 ] 246 (nB)
1,2
Q@ )
0.9 0.2 0.4 365 0.8 0.3 0.6 365 0.8 0.3 0.6 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 75 175 365
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59
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