27(2015) )
[ 1
06 001 06 - 002 06 - 003
[ ] 01 - 00 [ ] 01 - 00 [ ] 01 - 00
[ [ ] [ ]
[ 1 [ [
[1 ] 432 (mB) [1 1 84,238(B) [1 1 31,614(m8)
0 0 0 12 1 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12
<0.00030 <0.00030 <0.00030 4 <0.00030 <0.00030 <0.00030 12
<0.00005 <0.00005 <0.00005 4 <0.00005 <0.00005 <0.00005 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 4 <0.001 <0.001 <0.001 12
<0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.30 <0.10 0.10 12 0.13 <0.10 <0.10 4
<0.05 <0.05 <0.05 4 <0.08 <0.08 <0.08 4
<0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 12
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
1,4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 1,2 <0.001 <0.001 <0.001 4 <0.002 <0.002 <0.002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.06 <0.06 <0.06 12 0.06 <0.06 <0.06 4
<0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 4
0.013 0.002 0.006 12 0.003 <0.001 0.002 4
0.011 <0.003 0.005 12 0.002 <0.002 <0.002 4
0.00 <0.00 <0.00 12 <0.01 <0.01 <0.01 4
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 4
0.016 0.004 0.009 12 0.003 <0.001 0.002 4
0.008 <0.003 <0.003 12 <0.002 <0.002 <0.002 4
0.004 0.002 0.003 12 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 4
<0.008 <0.008 <0.008 12 <0.008 <0.008 <0.008 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 12
0.03 <0.01 0.01 4 0.03 0.01 0.02 12
<0.03 <0.03 <0.03 4 <0.01 <0.01 <0.01 12
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 12
72 52 6.2 4 79 4.0 59 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
130 54 84 12 5.0 4.0 43 4
23 17 20 4 22 15 20 4
68 41 51 4 70 48 63 4
<0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4
<0.000001 | <0.000001 = <0.000001 12 <0.000001 = <0.000001 = <0.000001 12
2 <0.000001 | <0.000001 = <0.000001 12 <0.000001 | <0.000001 = <0.000001 12
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
(ToC ) 0.6 <0.2 03 12 04 0.2 0.3 12
pH 75 72 74 12 75 72 74 12
0 12 0 12
0 12 0 12
<0.5 <0.5 <0.5 12 <0.5 <0.5 <05 12
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12




27(2015) ( )
[
06 - 003 06 - 003 06 - 003
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 21,457 (B) [1 1 1,336 (nB) [1 1 694 (B)
1 0 0 12 1 0 0 12 1 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12 0 12
<0.00030 <0.00030 <0.00030 12 <0.00030 <0.00030 <0.00030 4 <0.00030 <0.00030 <0.00030 4
<0.00005 <0.00005 <0.00005 4 <0.00005 <0.00005 <0.00005 4 <0.00005 <0.00005 <0.00005 4
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
061 0.33 051 4 0.19 0.18 0.18 4 0.21 <0.10 0.14 4
<0.08 <0.08 <0.08 4 <0.08 <0.08 <0.08 4 <0.08 <0.08 <0.08 4
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
1,4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 1,2 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.07 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 0.07 <0.06 <0.06 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.003 <0.001 0.001 4 <0.001 <0.001 <0.001 4 0.005 0.001 0.003 4
0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.004 <0.002 <0.002 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
0.018 0.002 0.009 4 <0.001 <0.001 <0.001 4 0.007 0.001 0.004 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.004 <0.002 <0.002 4
0.006 0.001 0.003 4 <0.001 <0.001 <0.001 4 0.002 <0.001 <0.001 4
0.002 <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 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.07 0.01 0.03 12 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
14.0 87 11.0 4 39 37 38 4 4.0 28 34 4
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
16.0 12.0 14.0 4 4.0 30 35 4 3.0 <2.0 <3.0 4
29 20 24 4 26 20 24 4 27 20 25 4
97 67 76 4 79 61 73 4 64 51 57 4
<0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4
<0.000001 | <0.000001 = <0.000001 12
2 <0.000001 | <0.000001 ' <0.000001 12
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
(T0C ) 0.9 0.3 0.6 12 02 <0.1 <0.1 12 0.4 0.2 0.3 12
pH 7.7 7.2 75 12 7.8 7.6 7.7 12 7.6 74 75 12
0 12 0 12 0 12
0 12 0 12 0 12
<05 <0.5 <0.5 12 <0.5 <0.5 <0.5 12 05 <0.5 <05 12
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12




27(2015) )
[ [
06 - 003 06 - 003 06 - 003
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 16,656 (1B) [1 1 582 (rB) [1 1 454 (mB)
1 0 0 12 1 0 0 12 1 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12 0 12
<0.00030 <0.00030 <0.00030 4 <0.00030 <0.00030 <0.00030 4 <0.00030 <0.00030 <0.00030 4
<0.00005 <0.00005 <0.00005 4 <0.00005 <0.00005 <0.00005 4 <0.00005 <0.00005 <0.00005 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.007 0.006 0.007 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.21 0.12 0.15 4 0.40 0.25 0.34 4 0.15 <0.10 <0.10 4
<0.08 <0.08 <0.08 4 <0.08 <0.08 <0.08 4 0.54 0.48 0.52 4
<0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
1,4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 1,2 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 0.07 <0.06 <0.06 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.017 0.004 0.008 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.012 0.003 0.006 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 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
0.023 0.008 0.013 4 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.011 0.002 0.005 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.006 0.003 0.004 4 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 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 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.02 <0.01 0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 4 0.01 <0.01 <0.01 4 0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
8.1 47 6.6 4 71 5.4 5.9 4 12.0 11.0 11.8 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
120 6.0 9.0 4 30 30 30 4 4.0 30 38 4
23 11 19 4 110 64 79 4 200 190 195 4
62 28 51 4 246 150 181 4 340 317 332 4
<0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4
0.000001 = <0.000001 & <0.000001 12
2 0.000001 = <0.000001 | <0.000001 12
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
(T0C ) 0.6 0.2 04 12 0.6 <0.1 0.1 12 0.1 <0.1 <0.1 12
pH 75 7.2 74 12 7.3 71 72 12 79 76 78 12
0 12 0 12 0 12
0 12 0 12 0 12
<05 <0.5 <0.5 12 <0.5 <0.5 <0.5 12 <0.5 <0.5 <05 12
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12




27(2015) )
[ [ 1 [ 1
06 - 003 06 004 06 004
[ ] 08 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ [
[ [ 1 [ 1
[1 ] 21 (n8) [1 ] 0(mmB) [1 1 17,926(n8)
1 0 0 12
( )(MPN/100mI)
( ) 0 12
<0.00030 <0.00030 <0.00030 4
<0.00005 <0.00005 <0.00005 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.004 <0.004 <0.004 4
<0.001 <0.001 <0.001 4
0.63 0.36 043 4
<0.08 <0.08 <0.08 4
<0.1 <0.1 <0.1 4
<0.0002 <0.0002 <0.0002 4
1,4 <0.005 <0.005 <0.005 4
1,2 1,2 <0.002 <0.002 <0.002 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.06 <0.06 <0.06 4
<0.002 <0.002 <0.002 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
<0.01 <0.01 <0.01 4
<0.001 <0.001 <0.001 4
0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.008 <0.008 <0.008 4
<0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 4
73 7.0 72 4
<0.001 <0.001 <0.001 4
9.0 50 6.0 4
110 100 105 4
220 210 215 4
<0.02 <0.02 <0.02 4
2
<0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4
(Toc ) 0.4 <0.1 0.1 12
pH 78 75 7.7 12
0 12
0 12
<05 <0.5 <0.5 12
<0.1 <0.1 <0.1 12




27(2015) )
[ 1 [ 1
06 005 06 005 06 - 006
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ [ [ ]
[ 1 [ 1 [
[1 ] 4,441 (B) [1 1 312(B) [1 1 17,604(nB)
0 0 0 12
( )(MPN/100mI)
( ) 0 12
<0.00030 1
<0.00005 1
<0.001 1
<0.001 1
<0.001 1
<0.005 1
<0.004 <0.004 <0.004 4
<0.001 <0.001 <0.001 4
0.60 0.40 0.50 4
<0.08 1
<0.1 1
<0.0002 1
1,4 <0.005 1
1,2 1,2 <0.001 1
<0.001 1
<0.001 1
<0.001 1
<0.001 1
<0.06 <0.06 <0.06 4
<0.002 <0.002 <0.002 4
0.016 0.003 0.009 4
0.010 0.003 0.006 4
<0.01 <0.01 <0.01 4
<0.001 <0.001 <0.001 4
0.039 0.008 0.022 6
0.006 <0.002 0.003 4
0.010 0.003 0.006 4
<0.001 <0.001 <0.001 4
<0.008 <0.008 <0.008 4
<0.01 1
0.01 <0.01 <0.01 4
<0.03 <0.03 <0.03 4
<0.01 1
13.0 10.0 115 4
<0.001 <0.001 <0.001 4
23.0 9.2 16.0 12
32 22 26 4
94 79 86 4
<0.02 1
0.000003 0.000002 0.000003 4
2 <0.000001 | <0.000001 = <0.000001 4
<0.002 1
<0.0005 1
(Toc ) 1.0 <03 07 12
pH 7.4 7.0 72 12
0 12
0 12
<0.5 <0.5 <0.5 12
<0.1 <0.1 <0.1 12




27(2015) ( )
[ [ 1 [ 1
06 - 006 06 006 06 006
[ ] 03 - 00 [ ] 04 - 00 [ ] 07 - 00
[ ] [ [
[ [ ] [ ]
[1 ] 67 (mB) [1 ] 13,466(rB) [1 1 (mB)
0 0 0 12
( ) (MPN/100mI)
( ) 0 12
<0.00030 1
<0.00005 1
<0.001 1
<0.001 1
<0.001 1
<0.005 1
<0.004 <0.004 <0.004 4
<0.001 <0.001 <0.001 4
3.10 0.20 1.30 4
<0.08 1
<0.1 1
<0.0002 1
1,4 <0.005 1
1,2 1,2 <0.001 1
<0.001 1
<0.001 1
<0.001 1
<0.001 1
0.09 <0.06 <0.06 4
<0.002 <0.002 <0.002 4
0.023 <0.001 0.001 4
<0.002 <0.002 <0.002 4
<0.01 <0.01 <0.01 4
<0.001 <0.001 <0.001 4
0.014 <0.003 0.006 4
<0.002 <0.002 <0.002 4
0.005 <0.001 0.003 4
0.002 <0.001 <0.001 4
<0.008 <0.008 <0.008 4
<0.01 1
<0.01 <0.01 <0.01 4
0.06 <0.03 <0.03 4
<0.01 1
66.0 50.0 58.5 4
0.002 <0.001 <0.001 4
170.0 100.0 1233 12
90 54 69 4
380 270 300 4
<0.02 1
<0.000001 | <0.000001 = <0.000001 4
2 <0.000001 | <0.000001 ' <0.000001 4
<0.002 1
<0.0005 1
(Toc ) 0.3 <03 <0.3 12
pH 7.7 6.7 7.0 12
0 12
0 12
0.6 <0.5 <0.5 12
<0.1 <0.1 <0.1 12




27(2015) )
[ 1 [ 1
06 006 06 - 007 06 007
[ ] 08 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [
[ 1 [ [ 1
[1 ] 1,437 (nB) [1 1 7,234 (B) [1 1 88 (B)
0 0 0 12
( )(MPN/100mI)
( ) 0 12
<0.00030 <0.00030 <0.00030 4
<0.00005 <0.00005 <0.00005 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4
<0.004 <0.004 <0.004 12
<0.001 <0.001 <0.001 12
0.30 <0.10 0.10 12
<0.05 <0.05 <0.05 4
<0.1 <0.1 <0.1 4
<0.0002 <0.0002 <0.0002 4
1,4 <0.005 <0.005 <0.005 4
1,2 1,2 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.06 <0.06 <0.06 12
<0.002 <0.002 <0.002 12
0.013 0.002 0.006 12
0.011 <0.003 0.005 12
0.00 <0.00 <0.00 12
<0.001 <0.001 <0.001 12
0.016 0.004 0.009 12
0.008 <0.003 <0.003 12
0.004 0.002 0.003 12
<0.001 <0.001 <0.001 12
<0.008 <0.008 <0.008 12
<0.01 <0.01 <0.01 4
0.03 <0.01 0.01 4
<0.03 <0.03 <0.03 4
<0.01 <0.01 <0.01 4
72 52 6.2 4
<0.001 <0.001 <0.001 4
130 54 84 12
23 17 20 4
68 41 51 4
<0.02 <0.02 <0.02 4
0.000001 = <0.000001 @ <0.000001 12
2 0.000001 = <0.000001 @ <0.000001 12
<0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4
(ToC ) 0.6 <0.2 0.3 12
pH 75 72 74 12
0 12
0 12
<0.5 <0.5 <0.5 12
<0.1 <0.1 <0.1 12




27(2015)

1

1

4(8)

1

30,198(nB)

( )(MPN/1200m1)
C )
1,4
1,2 1,2
2
aoc )

pH




27(2015)

1

2,034 (nB)

1

729(nB)

1

1,672(nB)

( )(MPN/1200m1)
C )
1,4
1,2 1,2
2
aoc )

pH




27(2015)

1

714 (nB)

1

1

611(B)

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH

10



27(2015)

1

644 (mB)

1

114 ()

1

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH

11



27(2015)

1

[
06

- 008

1

12 - 00

1

2217 ()

1

650 ()

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH

12



27(2015)

1

[
06

- 008

1

15 - 00

1

126 ()

1

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH

13



27(2015)

1

[
06

- 008

1

18 - 00

1

71 ()

1

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH

14



27(2015)

1

1

1

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH

15



27(2015)

1

1

1

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH
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1

1

5,282 (n8)

1

10,401 (1rB)

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH
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1

1

8,774(mB)

1 9,999,999 (n8)

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH
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27(2015) ( )
[ [ 1
06 - 014 06 - 014 06 014
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ ] [ ] [
[ [ [ 1
[1 ] 1,366 (nB) [1 1 6,588 (mB) [1 1 7,545 (nB)
0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12
<0.00030 <0.00030 <0.00030 4 <0.00030 <0.00030 <0.00030 4
<0.00005 <0.00005 <0.00005 4 <0.00005 <0.00005 <0.00005 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.60 0.60 0.60 4 1.00 0.90 0.98 4
<0.08 <0.08 <0.08 4 <0.08 <0.08 <0.08 4
<0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
1,4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 1,2 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.003 <0.003 <0.003 4 <0.004 <0.004 <0.004 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 <0.001 <0.001 <0.001 4
<0.003 <0.003 <0.003 4 <0.030 <0.003 <0.010 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
<0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4
<0.01 <0.01 <0.01 4 0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
72 6.5 6.8 4 75 6.8 72 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
9.1 6.5 72 12 9.0 7.2 77 12
48 39 45 4 54 49 51 4
92 85 90 4 107 92 99 4
<0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4
<0.000001 | <0.000001 = <0.000001 4 <0.000001 | <0.000001 = <0.000001 4
2 <0.000001 = <0.000001 = <0.000001 4 <0.000001 = <0.000001 = <0.000001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
(T0C ) <0.3 <0.3 <0.3 12 <0.3 <0.3 <0.3 12
pH 72 6.7 6.9 12 73 6.6 6.9 12
0 12 0 12
0 12 0 12
<10 <1.0 <1.0 12 <1.0 <1.0 <1.0 12
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12
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1

1

1,126 (n8)

1

565 (mB)

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH
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1

315 (mB)

1

6,376 (n8)

1

827 ()

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH
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[ [ [
06 - 022 06 - 022 06 - 022
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ [
[1 6,851 (nB) [1 1 1,123(nB) [1 566 (B)
0 0 0 12 0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12 0 12
<0.00030 1 <0.00030 1 0.00030 1
<0.00005 1 <0.00005 1 0.00005 1
0.001 1 <0.001 1 0.001 1
0.001 <0.001 0.001 4 0.002 <0.001 0.001 4 0.002 0.001 0.002 4
<0.001 1 <0.001 1 0.001 1
<0.005 1 <0.005 1 0.005 1
<0.004 <0.004 <0.004 4 0.004 0.004 0.004 4 0.004 0.004 0.004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.001 0.001 0.001 4
0.20 1 <0.30 1 0.20 1
<0.05 1 0.05 1 0.05 1
<0.1 1 <0.1 1 0.1 1
<0.0002 1 <0.0002 1 0.0002 1
1,4 <0.005 1 <0.005 1 0.005 1
1,2 1,2 <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
<0.001 1 <0.001 1 0.001 1
<0.001 1 <0.001 1 0.001 1
<0.06 <0.06 <0.06 4 0.06 0.06 0.06 4 0.06 0.06 0.06 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.002 0.002 0.002 4
<0.001 <0.001 <0.001 4 0.001 0.001 0.001 4 0.001 0.001 0.001 4
<0.003 <0.003 <0.003 4 <0.003 <0.003 <0.003 4 0.003 0.003 0.003 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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.001 0.001 0.001 4
<0.003 <0.003 <0.003 4 <0.003 <0.003 <0.003 4 0.003 0.003 0.003 4
<0.001 <0.001 <0.001 4 0.001 0.001 0.001 4 0.001 0.001 0.001 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 4 <0.008 <0.008 <0.008 4 0.008 0.008 0.008 4
<0.02 1 <0.01 1 0.01 1
<0.01 1 <0.01 1 0.01 1
<0.03 1 <0.03 1 0.03 1
0.11 1 <0.04 1 0.04 1
41 1 43 1 4.1 1
<0.001 1 <0.001 1 0.001 1
6.0 58 5.9 12 6.2 5.8 6.0 12 5.9 5.5 5.7 12
19 1 20 1 19 1
48 1 57 1 54 1
<0.02 1 <0.02 1 0.02 1
<0.000001 1 <0.000001 1 0.000001 1
2 <0.000001 1 <0.000001 1 0.000001 1
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 0.005 0.005 0.005 4
<0.0005 1 <0.0005 1 0.0005 0.0005 0.0005 2
(T0C ) <0.2 <0.2 <0.2 12 <0.2 <0.2 <0.2 12 0.2 0.2 0.2 12
pH 71 6.9 7.0 12 71 6.8 6.9 12 71 6.9 7.0 12
0 12 0 12 0 12
0 12 0 12 0 12
<05 <0.5 <0.5 12 <0.5 <0.5 <0.5 12 05 0.5 0.5 12
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12 0.1 0.1 0.1 12
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[ [ 1 [ 1
06 - 023 06 026 06 - 026
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ [ ]
[ [ ] [ ]
1 1 1782(n8) [1 1 0(n8) [1 1 ()
0 0 0 12
( ) (MPN/100mI)
( ) 0 12
<0.004 <0.004 <0.004 4
<0.001 <0.001 <0.001 4
1,4
1,2 1,2
0.11 <0.06 0.07 4
<0.002 <0.002 <0.002 4
0.001 0.001 0.001 4
<0.003 <0.003 <0.003 4
<0.01 <0.01 <0.01 4
<0.001 <0.001 <0.001 4
0.002 <0.001 0.001 4
<0.003 <0.003 <0.003 4
0.001 <0.001 0.001 4
<0.001 <0.001 <0.001 4
<0.008 <0.008 <0.008 4
0.04 1
18.0 85 10.8 12
40 1
88 1
2
<0.002 <0.002 <0.002 4
(Toc ) 0.5 0.3 04 12
pH 7.6 7.3 75 12
0 12
0 12
0.6 <0.5 <0.5 12
<0.1 <0.1 <0.1 12
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1

545 (mB)

1

1,071 (n8)

1

1,047 (nB)

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH
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1

251 (B)

1

1

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH
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[ 1 [ 1 [ 1
06 031 06 031 06 - 033
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ [ [ ]
[ 1 [ ] [ ]
[1 1 3 () [ 1 20 () [ 1 3212(md)
0 0 0 12
( ) (MPN/100mI)
( ) 0 12
<0.00030 1
<0.00005 1
<0.001 1
<0.001 1
<0.001 1
<0.005 1
<0.004 <0.004 <0.004 4
<0.001 <0.001 <0.001 4
0.90 0.60 0.73 4
<0.08 1
<0.1 1
<0.0002 1
1,4 <0.005 1
1,2 1,2 <0.001 1
<0.001 1
<0.001 1
<0.001 1
<0.001 1
0.07 <0.06 <0.06 4
<0.002 <0.002 <0.002 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
<0.00 <0.00 <0.00 4
<0.001 <0.001 <0.001 4
<0.003 <0.003 <0.003 4
<0.002 <0.002 <0.002 4
0.000 <0.000 0.000 4
<0.001 <0.001 <0.001 4
<0.008 <0.008 <0.008 4
<0.01 1
<0.01 1
0.04 <0.03 0.03 4
<0.01 1
8.9 1
0.003 0.002 0.002 4
15.0 12.0 13.0 12
37 1
100 90 94 4
<0.02 1
<0.000001 1
2 <0.000001 1
<0.002 1
<0.0005 1
(Toc ) <03 <03 <0.3 12
pH 74 7.0 72 12
0 12
0 12
0.9 <0.5 05 12
<0.1 <0.1 <0.1 12
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1

2,712 (n®)

1

1,427 (n8)

1

2,998 (nB)

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH

27



27(2015) )
%6 037] %6 038] %6 - 039]
[ 1 02 - 00 [ 1 01-o01 [ ] 01-o01
[ [ [ 1
[ 1 [ 1 [ 1
i1 1 1,400 (8) i1 1 2776(m) i1 1 2594(md)

(

) (MPN/100mI)

)

0

0
<0.00030
<0.00005

<0.001
<0.001
<0.001
<0.005
<0.004

<0.001
0.30
<0.08
<0.1
<0.0002

1,4

1,2

1,2

<0.005
<0.004
<0.002
<0.001
<0.001

<0.001
<0.04
<0.001
0.008
0.003

<0.01
<0.001
0.019
0.002
0.007

<0.001
0.001
<0.01
<0.01
<0.03

<0.01
95
<0.005
15.0
29

86

<0.02
<0.000001
<0.000001
<0.005

pH

(Toc

)

<0.0005
08

6.9

0

0

<0.5
<0.1

i G i i L i e i i i i i i i e G i il G L i e G L i i il e R e G il e e e el il el il
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1

10,623 (mB)

1

1,115 (n8)

1

1,213 (nB)

(C  )(MPN/100mI)
(G
1,4
1,2 1,2
2
(Toc )
pH
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1

311 (nB)

1

1,100 ()

1

145 ()

(

) (MPN/100m1)

)

0
<0.00030
<0.00005

[N
N

[N
N

<0.004

<0.004

<0.001
<0.001
<0.001
<0.005
<0.004

<0.001

<0.001

<0.001
0.24
<0.08
<0.1
<0.0002

1,4

1,2

1,2

<0.005
<0.004
<0.002
<0.001
<0.001

0.07
<0.002
<0.001
<0.003

<0.06
<0.002
<0.001
<0.003

<0.001

<0.06
<0.002
<0.001
<0.003

<0.01
<0.001
<0.001
<0.003
<0.001

<0.01
<0.001
<0.001
<0.003
<0.001

<0.01
<0.001
<0.001
<0.003
<0.001

<0.001
<0.008

<0.001
<0.008

<0.001
<0.008
<0.01
<0.02
<0.03

10.0

45

<0.01
54
<0.005
6.6

20

P RrRPRPRPPRPAERBAEREREBRRPAERBRRLRIPRPPRPRPEIRPRPRRLABRRERRRPRPR

-
N

<0.002

<0.002

50

<0.02
<0.000001
<0.000001
<0.002

pH

(Toc

)

09
6.6

<0.3
6.2

<0.0005
04

6.4

0

0

LR

12
12
12

0.7
0.1

<05
<0.1

0.5
0.1

12
12
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[ [ 1 [
06 - 045 06 - 045 06 - 045
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 433 (mB) [1 55 () [1 1 264 (nB)
0 0 0 12 0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12 0 12
<0.00030 1 <0.00030 1 <0.00030 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
0.002 1 0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.004 1 <0.004 1 <0.004 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.20 1 0.30 1 0.10 1
<0.08 1 <0.08 1 <0.08 1
<0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 1,2 <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
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.09 <0.06 0.07 4 011 0.07 0.09 4 0.33 <0.06 0.13 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.017 0.001 0.007 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.005 0.002 0.004 4
0.02 <0.01 0.01 4 0.03 0.01 0.02 4 0.03 0.01 0.02 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.004 <0.003 <0.003 4 0.006 <0.003 0.004 4 0.029 0.005 0.015 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.007 0.002 0.004 4
0.010 0.004 0.006 4 0.001 0.001 0.001 4 0.008 0.002 0.005 4
0.001 <0.001 <0.001 4 0.002 0.001 0.002 4 <0.001 <0.001 <0.001 4
<0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
0.02 1 <0.01 1 <0.01 1
<0.01 <0.01 <0.01 4 0.07 0.04 0.06 4 0.07 0.01 0.03 4
<0.03 1 <0.03 1 <0.03 1
0.03 1 <0.01 1 <0.01 1
9.3 1 13.0 1 82 1
<0.001 1 <0.001 1 <0.001 1
130 9.2 114 12 21.0 12.0 153 12 110 5.6 8.3 12
26 1 30 1 24 1
76 1 85 1 61 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.002 <0.002 <0.002 4
<0.0005 1 <0.0005 1 <0.0005 1
(T0C ) 0.6 0.3 04 12 <0.3 <0.3 <0.3 12 12 04 0.6 12
pH 6.9 6.3 6.6 12 74 6.6 7.0 12 74 6.7 71 12
0 12 0 12 0 12
0 12 0 12 0 12
0.6 <0.5 <0.5 12 <0.5 <0.5 <0.5 12 20 <0.5 0.9 12
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12 0.1 <0.1 <0.1 12
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[ [ [ 1
06 - 045 -
[ 1 04 - 00 [ [ 1 -
[ ] [ [ ]
[ [ [ ]
1 1 180 (n8) [1 () [1 1 ()
0 0 0 12
( ) (MPN/100mI)
( ) 0 12
<0.00030 1
<0.00005 1
<0.001 1
<0.001 1
<0.001 1
<0.005 1
<0.004 1
<0.001 <0.001 <0.001 4
0.10 1
<0.08 1
<0.1 <0.1 <0.1 4
<0.0002 1
1,4 <0.005 <0.005 <0.005 4
1,2 1,2 <0.001 1
<0.001 1
<0.001 1
<0.001 1
<0.001 1
0.07 <0.06 <0.06 4
<0.002 <0.002 <0.002 4
0.002 <0.001 0.001 4
0.003 <0.002 0.002 4
<0.01 <0.01 <0.01 4
<0.001 <0.001 <0.001 4
0.008 0.003 0.005 4
<0.002 <0.002 <0.002 4
0.003 0.001 0.002 4
<0.001 <0.001 <0.001 4
<0.008 <0.008 <0.008 4
<0.01 1
<0.01 <0.01 <0.01 4
<0.03 1
0.11 1
8.2 1
<0.001 1
16.0 89 120 12
24 1
61 1
<0.02 1
<0.000001 1
2 <0.000001 1
<0.002 <0.002 <0.002 4
<0.0005 1
(Toc ) 0.5 <03 03 12
pH 7.0 6.4 6.6 12
0 12
0 12
<05 <0.5 <0.5 12
<0.1 <0.1 <0.1 12
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