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25(2013) )
[ 1 [ 1
11 001 11 001 11 - 002
[ ] 05 - 00 [ ] 06 - 00 [ ] 03 - 00
[ [ [ ]
[ 1 [ 1 [
[1 ] 1,952 () [1 1 489 (nB) [1 1 11,172(nB)
<0 <0 <0 12
( )(MPN/100mI)
( ) 0 12
<0.00030 <0.00030 <0.00030 7
<0.00005 <0.00005 <0.00005 7
<0.001 <0.001 <0.001 7
<0.001 <0.001 <0.001 7
0.002 0.002 0.002 7
<0.005 <0.005 <0.005 7
<0.001 <0.001 <0.001 4
4.80 4.20 450 12
<0.08 <0.08 <0.08 4
0.1 <0.1 <0.1 7
<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 4
<0.002 <0.002 <0.002 4
0.001 <0.001 <0.001 4
<0.004 <0.004 <0.004 4
<0.01 <0.01 <0.01 4
<0.001 <0.001 <0.001 4
0.012 0.008 0.009 4
<0.010 <0.010 <0.010 4
0.003 0.002 0.002 4
0.003 0.002 0.002 4
<0.005 <0.005 <0.005 4
<0.01 <0.01 <0.01 7
<0.02 <0.02 <0.02 7
<0.03 <0.03 <0.03 7
<0.01 <0.01 <0.01 7
25.8 223 239 7
<0.005 <0.005 <0.005 7
215 252 26.4 12
129 125 126 4
258 243 251 4
<0.02 <0.02 <0.02 4
<0.000001 | <0.000001 = <0.000001 4
2 <0.000001 = <0.000001 = <0.000001 4
<0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4
aoc ) 06 <03 04 12
pH 7.6 74 75 12
0 12
0 12
<1.0 <10 <1.0 12
<0.1 <0.1 <0.1 12




25(2013) ( )
11 - 002 11 - 002 11 - 002
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 16,972 () [1 1 3,170(B) [1 1 3,813(nB)
0 0 0 12 0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12 0 12
<0.00030 <0.00030 <0.00030 7 <0.00030 <0.00030 <0.00030 7 <0.00030 <0.00030 <0.00030 7
<0.00005 <0.00005 <0.00005 7 <0.00005 <0.00005 <0.00005 7 <0.00005 <0.00005 <0.00005 7
<0.001 <0.001 <0.001 7 <0.001 <0.001 <0.001 7 <0.001 <0.001 <0.001 7
<0.001 <0.001 <0.001 7 <0.001 <0.001 <0.001 7 <0.001 <0.001 <0.001 7
<0.001 <0.001 <0.001 7 0.004 0.003 0.003 7 0.001 <0.001 <0.001 7
<0.005 <0.005 <0.005 7 <0.005 <0.005 <0.005 7 <0.005 <0.005 <0.005 7
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
8.40 6.90 750 12 <0.10 <0.10 <0.10 12 3.10 150 240 12
<0.08 <0.08 <0.08 4 <0.08 <0.08 <0.08 4 0.09 <0.08 <0.08 4
<0.1 <0.1 <0.1 7 0.1 <0.1 <0.1 7 <0.1 <0.1 <0.1 7
<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 <0.001 <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
<0.001 <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
0.002 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.007 0.003 0.005 4
<0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4 0.004 <0.004 <0.004 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
0.009 0.007 0.008 4 <0.001 <0.001 <0.001 4 0.021 0.016 0.018 4
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
0.002 0.002 0.002 4 <0.001 <0.001 <0.001 4 0.007 0.005 0.006 4
0.002 0.002 0.002 4 <0.001 <0.001 <0.001 4 0.002 0.001 0.002 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
0.01 <0.01 <0.01 7 <0.01 <0.01 <0.01 7 <0.01 <0.01 <0.01 7
<0.02 <0.02 <0.02 7 <0.02 <0.02 <0.02 7 <0.02 <0.02 <0.02 7
<0.03 <0.03 <0.03 7 <0.03 <0.03 <0.03 7 <0.03 <0.03 <0.03 7
<0.01 <0.01 <0.01 7 <0.01 <0.01 <0.01 7 <0.01 <0.01 <0.01 7
195 178 185 7 235 217 224 7 165 123 147 7
<0.005 <0.005 <0.005 7 <0.005 <0.005 <0.005 7 <0.005 <0.005 <0.005 7
34.4 305 321 12 115 95 10.2 12 30.2 215 26.9 12
159 150 155 4 71 64 67 4 94 76 85 4
296 276 285 4 155 153 154 4 207 182 198 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 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 <0.000001 = <0.000001 = <0.000001 4
<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
(ToC ) 0.5 0.4 0.4 12 <0.3 <0.3 <0.3 12 0.7 0.4 0.6 12
pH 7.2 70 7.0 12 8.3 82 8.2 12 74 73 73 12
0 12 0 12 0 12
0 12 0 12 0 12
<1.0 <1.0 <1.0 12 <1.0 <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 <0.1 <0.1 <0.1 12




25(2013) ( )
[
11 - 002 11 - 002 11 - 002
[ 1 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 1305(nB) [1 ] 502 (B) [1 ] 21 (n8)
0 0 0 12 0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12 0 12
<0.00030 <0.00030 <0.00030 7 <0.00030 <0.00030 <0.00030 4 <0.00030 <0.00030 <0.00030 7
<0.00005 <0.00005 <0.00005 7 <0.00005 <0.00005 <0.00005 4 <0.00005 <0.00005 <0.00005 7
<0.001 <0.001 <0.001 7 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 7
<0.001 <0.001 <0.001 7 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 7
0.003 0.002 0.003 7 <0.001 <0.001 <0.001 4 0.003 0.003 0.003 7
<0.005 <0.005 <0.005 7 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 7
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
470 3.80 4.00 12 2.60 0.90 1.80 12 <0.10 <0.10 <0.10 12
<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 7 <0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 7
<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 <0.001 <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
<0.001 <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 <0.06 <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 0.024 0.004 0.012 4 <0.001 <0.001 <0.001 4
<0.004 <0.004 <0.004 4 0.013 <0.004 0.007 4 <0.004 <0.004 <0.004 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
0.011 0.009 0.010 4 0.035 0.014 0.024 4 0.004 0.003 0.004 4
<0.010 <0.010 <0.010 4 0.020 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
0.002 0.002 0.002 4 0.010 0.006 0.008 4 <0.001 <0.001 <0.001 4
0.004 0.003 0.003 4 <0.001 <0.001 <0.001 4 0.002 0.001 0.002 4
<0.005 <0.005 <0.005 4 0.006 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
0.01 <0.01 <0.01 7 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 7
<0.02 <0.02 <0.02 7 0.03 <0.02 <0.02 4 <0.02 <0.02 <0.02 7
<0.03 <0.03 <0.03 7 <0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 7
<0.01 <0.01 <0.01 7 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 7
177 165 172 7 179 9.8 138 4 21.6 199 205 7
<0.005 <0.005 <0.005 7 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 7
38.1 313 32.8 12 289 124 211 12 10.5 9.4 10.0 12
143 133 136 4 78 52 66 4 82 74 78 4
288 262 276 4 183 121 152 4 165 157 162 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 4 0.000003 | <0.000001 0.000002 12 <0.000001 | <0.000001 = <0.000001 4
2 <0.000001 | <0.000001 = <0.000001 4 0.000002 | <0.000001 0.000001 12 <0.000001 = <0.000001 = <0.000001 4
<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
(ToC ) 0.3 <0.3 <0.3 12 12 0.7 0.9 12 <0.3 <0.3 <0.3 12
pH 7.6 74 75 12 75 7.2 7.3 12 8.3 8.1 8.2 12
0 12 0 12 0 12
0 12 0 12 0 12
<1.0 <1.0 <1.0 12 <1.0 <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 <0.1 <0.1 <0.1 12




25(2013) )
[ 1 [ 1 [ 1
11 003 11 003 11 003
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ [ [
[ 1 [ 1 [ 1
[1 ] 9,211 (nB) [1 1 348(B) [1 1 17,059(nB)
0 1 0 1 0 1
( )(MPN/100mI)
( ) 0 1 0 1 0 1
<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 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
<0.001 1 <0.001 1 <0.001 1
0.90 1 1.00 1 0.70 1
<0.08 1 <0.08 1 0.08 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 1 0.06 1 0.07 1
<0.002 1 <0.002 1 <0.002 1
0.003 1 0.005 1 0.010 1
0.004 1 0.004 1 0.006 1
<0.01 1 <0.01 1 <0.01 1
<0.001 1 <0.001 1 <0.001 1
0.005 1 0.006 1 0.013 1
<0.020 1 <0.020 1 <0.020 1
0.002 1 0.001 1 0.003 1
<0.001 1 <0.001 1 <0.001 1
<0.008 1 <0.008 1 <0.008 1
<0.01 1 <0.01 1 <0.01 1
0.05 1 <0.01 1 0.09 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
55 1 58 1 54 1
<0.005 1 <0.005 1 <0.005 1
33 1 32 1 59 1
70 1 64 1 54 1
80 1 100 1 80 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 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(Toc ) 04 1 03 1 06 1
pH 75 1 7.7 1 74 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1




25(2013) )
[ 1 [ 1 [
11 003 11 004 11 - 004
[ ] 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ [ 1
[ 1 [ 1 [
1 1 193 (nB) [ 1 () [1 1 589 (n®)
0 1 1 0 0 12
( )(MPN/100mI)
( ) 0 1 0 12
<0.00030 1 <0.00030 <0.00030 <0.00030 4
<0.00005 1 <0.00005 1
<0.001 1 <0.001 1
<0.001 1 <0.001 <0.001 <0.001 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.005 1 <0.005 1
<0.001 1 <0.001 <0.001 <0.001 4
1.00 1 240 159 213 4
<0.08 1 0.10 1
<0.1 1 <0.1 1
<0.0002 1 <0.0002 1
1,4 <0.005 1 <0.001 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
<0.06 1 <0.06 <0.06 <0.06 4
<0.002 1 <0.002 <0.002 <0.002 4
0.009 1 0.014 0.003 0.008 4
0.005 1 0.011 0.003 0.007 4
<0.01 1 <0.01 <0.01 <0.01 4
<0.001 1 <0.001 <0.001 <0.001 4
0.011 1 0.031 0.010 0.019 4
<0.020 1 0.008 0.004 0.006 4
0.002 1 0.012 0.004 0.008 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.008 1 0.005 <0.005 <0.005 4
<0.01 1 <0.01 1
<0.01 1 0.03 <0.01 0.01 4
<0.03 1 <0.03 <0.03 <0.03 4
<0.01 1 <0.01 1
43 1 134 1
<0.005 1 <0.001 <0.001 <0.001 4
3.0 1 29.0 16.9 21.3 12
56 1 87 73 78 4
80 1 164 120 149 5
<0.02 1 <0.02 1
<0.000001 1 0.000002 1
2 <0.000001 1 0.000001 1
<0.005 1 <0.005 <0.005 <0.005 4
<0.0005 1 <0.0005 1
aoc ) 04 1 13 0.7 09 12
pH 83 1 75 71 73 12
0 1 0 12
0 1 0 12
<0.5 1 <1.0 <1.0 <1.0 12
<0.1 1 <0.1 <0.1 <0.1 12




25(2013) )
[ [
11 - 004 11 - 004 11 - 004
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 2,566 (1) [1 1 2,537 (B) [1 1 1,496 (nB)
0 0 0 12 0 0 0 12 0 0 0 8
( )(MPN/100mI)
( ) 0 12 0 12 0 8
<0.00030 <0.00030 <0.00030 4 <0.00030 <0.00030 <0.00030 4 <0.00030 <0.00030 <0.00030 3
<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 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 3
0.002 0.002 0.002 4 <0.001 <0.001 <0.001 4 0.002 0.002 0.002 3
<0.005 1 <0.005 1 <0.005 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 3
313 258 2.87 4 6.45 541 5.86 12 <0.02 <0.02 <0.02 3
<0.08 1 <0.08 1 <0.08 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.001 1 0.002 1 <0.001 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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 8
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 3
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.002 0.002 0.002 3
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 3
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 3
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 3
0.001 0.001 0.001 4 0.003 0.001 0.002 4 0.005 0.005 0.005 3
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 3
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.002 0.002 0.002 3
<0.001 <0.001 <0.001 4 0.002 0.001 0.001 4 <0.001 <0.001 <0.001 3
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 3
<0.01 1 <0.01 1 <0.01 1
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 3
<0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 3
<0.01 1 <0.01 1 <0.01 1
10.7 1 151 1 156 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 3
83 76 79 12 227 210 220 12 54 51 53 8
51 48 49 4 97 93 95 4 56 55 56 3
117 112 115 5 194 188 191 5 124 120 122 4
<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 3
<0.0005 1 <0.0005 1 <0.0005 1
(ToC ) 0.1 <0.1 <0.1 12 0.1 <0.1 <0.1 12 0.3 0.2 0.2 8
pH 7.7 75 76 12 75 73 74 12 7.7 75 7.6 8
0 12 0 12 0 8
0 12 0 12 0 8
<1.0 <1.0 <1.0 12 <1.0 <1.0 <1.0 12 <1.0 <1.0 <1.0 8
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 8




25(2013) )
[ [
11 - 004 11 - 004 11 - 004
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 3,159 (mB) [1 1 2,415 (B) [1 1 3,976 (B)
0 0 0 12 0 0 0 12 0 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 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<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
<0.005 1 <0.005 1 <0.005 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
320 3.03 3.09 4 <0.02 <0.02 <0.02 4 3.09 1.93 2.68 4
<0.08 1 0.09 1 <0.08 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.001 1 <0.001 1 <0.001 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 12 0.16 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<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 0.003 0.001 0.002 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
<0.01 <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
0.002 <0.001 <0.001 4 0.013 0.007 0.010 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
<0.001 <0.001 <0.001 4 0.004 0.002 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
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.01 1 <0.01 1 <0.01 1
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
<0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 4
<0.01 1 <0.01 1 <0.01 1
123 1 187 1 109 1
<0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
89 75 8.0 12 9.9 8.4 91 12 7.6 49 6.2 12
44 43 43 4 59 54 56 4 44 42 43 4
112 107 109 5 138 124 132 5 110 104 108 5
<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 1
(ToC ) 0.1 <0.1 <0.1 12 03 0.2 0.2 12 0.1 <0.1 <0.1 12
pH 7.7 76 7.7 12 7.7 7.6 7.6 12 7.7 76 7.7 12
0 12 0 12 0 12
0 12 0 12 0 12
<1.0 <1.0 <1.0 12 <1.0 <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 <0.1 <0.1 <0.1 12




25(2013) )
[ [ [
11 - 004 11 - 004 11 - 004
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 1,763 (nB) [1 1 2,930 (B) [1 1 4,901 (mB)
0 0 0 12 0 0 0 12 0 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 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<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
<0.005 1 <0.005 1 <0.005 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
241 0.70 153 4 <0.02 <0.02 <0.02 4 272 1.07 1.86 4
0.10 1 <0.08 1 0.08 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.001 1 <0.001 1 <0.001 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 12 <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
0.009 0.003 0.005 4 0.013 0.009 0.011 4 0.010 0.002 0.006 4
0.009 0.003 0.005 4 0.005 0.002 0.003 4 0.007 0.003 0.005 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 0.010 0.015 4 0.025 0.020 0.022 4 0.022 0.006 0.015 4
0.006 0.003 0.005 4 0.010 0.004 0.007 4 0.009 0.003 0.006 4
0.009 0.004 0.006 4 0.008 0.007 0.007 4 0.009 0.003 0.006 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 <0.005 <0.005 <0.005 4 0.006 <0.005 <0.005 4
<0.01 1 <0.01 1 <0.01 1
0.02 <0.01 0.01 4 <0.01 <0.01 <0.01 4 0.03 <0.01 0.01 4
<0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 4
<0.01 1 <0.01 1 <0.01 1
131 1 26.7 1 12.7 1
0.001 <0.001 <0.001 4 0.003 0.001 0.002 4 <0.001 <0.001 <0.001 4
27.0 15.7 20.2 12 15.0 12.9 14.0 12 30.3 137 20.3 12
83 48 69 4 71 65 68 4 83 53 69 4
171 102 134 5 174 169 170 5 168 120 142 5
<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 0.000002 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 1
(ToC ) 10 0.6 0.8 12 0.6 05 05 12 12 0.6 0.9 12
pH 7.3 70 72 12 7.8 7.6 7.7 12 7.2 6.9 7.0 12
0 12 0 12 0 12
0 12 0 12 0 12
<1.0 <1.0 <1.0 12 10 10 1.0 12 <1.0 <1.0 <1.0 12
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12




25(2013) )
[ [ [
11 - 004 11 - 004 11 - 004
[ 1 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 2,448 (mB) [1 ] (m8) [1 1 1,005 (1mB)
0 0 0 12 0 0 0 12 0 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 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<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
<0.005 1 <0.005 1 <0.005 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
253 156 2.06 4 2.64 132 2.06 4 2.16 152 187 4
0.10 1 0.10 1 0.10 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.001 1 <0.001 1 <0.001 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
0.013 0.003 0.008 4 0.013 0.006 0.010 4 0.013 0.004 0.008 4
0.010 0.003 0.007 4 0.008 0.004 0.006 4 0.009 0.004 0.007 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
0.029 0.010 0.020 4 0.029 0.015 0.023 4 0.029 0.012 0.020 4
0.008 0.004 0.006 4 0.007 0.003 0.006 4 0.009 0.005 0.007 4
0.011 0.004 0.008 4 0.011 0.006 0.009 4 0.011 0.005 0.008 4
<0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.006 <0.005 <0.005 4 0.005 <0.005 <0.005 4 0.006 <0.005 <0.005 4
<0.01 1 <0.01 1 <0.01 1
0.02 <0.01 0.01 4 0.02 <0.01 0.01 4 0.02 <0.01 0.01 4
<0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 4
<0.01 1 <0.01 1 <0.01 1
135 1 124 1 14.2 1
0.002 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
30.4 16.5 214 12 29.9 145 214 12 281 151 211 12
84 72 77 4 87 63 78 4 80 66 74 4
178 114 150 5 174 124 145 5 172 138 147 5
<0.02 1 <0.02 1 <0.02 1
0.000001 1 0.000001 1 0.000002 1
2 0.000001 1 0.000002 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 1
(ToC ) 14 0.8 10 12 12 0.7 1.0 12 11 0.6 10 12
pH 7.2 70 72 12 7.2 6.9 7.0 12 74 70 7.2 12
0 12 0 12 0 12
0 12 0 12 0 12
<1.0 <1.0 <1.0 12 <1.0 <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 <0.1 <0.1 <0.1 12

10



25(2013) )
[ [ [
11 - 004 11 - 004 11 - 004
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ ] [ ] [ 1
[ [ [
1 1 928 (nP) [ 1 () [1 1 886 (n?)
0 0 0 12 0 0 0 12 0 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 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<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
<0.005 1 <0.005 1 <0.005 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
245 1.30 2.06 4 274 0.90 1.98 4 258 0.94 179 4
0.10 1 0.08 1 <0.08 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.001 1 <0.001 1 <0.001 1
1,2 1,2 <0.001 <0.001 <0.001 4 <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
0.015 0.003 0.009 4 0.008 0.003 0.006 4 0.017 0.004 0.008 4
0.011 0.003 0.007 4 0.007 0.003 0.006 4 0.014 0.004 0.007 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
0.030 0.010 0.022 4 0.019 0.012 0.015 4 0.033 0.014 0.020 4
0.010 0.004 0.007 4 0.007 0.003 0.005 4 0.011 0.004 0.006 4
0.011 0.004 0.009 4 0.007 0.005 0.006 4 0.012 0.006 0.008 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 0.005 <0.005 <0.005 4 0.006 <0.005 <0.005 4
<0.01 1 <0.01 1 <0.01 1
0.03 <0.01 0.01 4 0.02 <0.01 0.01 4 0.02 <0.01 0.01 4
<0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 4
<0.01 1 <0.01 1 <0.01 1
12.7 1 12.0 1 114 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
29.3 184 213 12 29.7 12.7 20.5 12 299 132 20.1 12
85 67 76 4 87 50 74 4 84 51 71 4
164 137 147 5 182 110 144 5 181 108 141 5
<0.02 1 <0.02 1 <0.02 1
0.000001 1 0.000002 1 0.000001 1
2 0.000001 1 0.000002 1 0.000003 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 1
(ToC ) 12 0.7 0.9 12 12 0.7 1.0 12 12 0.8 0.9 12
pH 7.2 6.9 71 12 7.2 6.8 7.0 12 7.3 6.9 71 12
0 12 0 12 0 12
0 12 0 12 0 12
<1.0 <1.0 <1.0 12 <1.0 <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 <0.1 <0.1 <0.1 12

11



25(2013) )
[ [ [
11 - 004 11 - 004 11 - 004
[ ] 18 - 00 [ ] 19 - 00 [ ] 20 - 00
[ ] [ ] [ ]
[ [ [
[1 ] () [1 1 1481(nB) [1 1 1139(nd)
0 0 0 12 2 0 0 12 0 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 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<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
<0.005 1 <0.005 1 <0.005 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
2.68 0.89 1.98 4 232 1.09 184 4 2.68 111 1.95 4
0.08 1 0.09 1 0.10 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.001 1 <0.001 1 <0.001 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
0.013 0.005 0.009 4 0.013 0.003 0.009 4 0.022 0.006 0.014 8
0.009 0.004 0.007 4 0.009 0.003 0.006 4 0.015 0.004 0.008 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 8
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.029 0.016 0.021 4 0.036 0.014 0.024 4 0.043 0.017 0.029 8
0.009 0.004 0.007 4 0.007 0.003 0.006 4 0.015 0.005 0.010 4
0.011 0.006 0.008 4 0.013 0.005 0.009 4 0.015 0.007 0.010 8
<0.001 <0.001 <0.001 4 0.002 <0.001 0.001 4 0.001 <0.001 <0.001 8
0.006 <0.005 <0.005 4 0.005 <0.005 <0.005 4 0.007 <0.005 <0.005 4
<0.01 1 <0.01 1 <0.01 1
0.02 <0.01 0.01 4 0.01 <0.01 <0.01 4 0.02 <0.01 0.01 4
<0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 4
<0.01 1 <0.01 1 <0.01 1
126 1 217 1 170 1
<0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
29.6 149 205 12 371 18.2 27.1 12 30.0 16.6 221 12
87 49 75 4 81 59 70 4 90 57 78 4
185 108 144 5 176 132 152 5 181 128 153 5
<0.02 1 <0.02 1 <0.02 1
0.000002 1 <0.000001 1 0.000001 1
2 0.000003 1 0.000001 1 0.000002 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 1
(ToC ) 13 0.7 10 12 1.0 0.6 0.8 12 12 0.8 10 12
pH 7.3 70 71 12 71 6.9 71 12 7.3 6.9 71 12
0 12 0 12 0 12
0 12 0 12 0 12
<1.0 <1.0 <1.0 12 <1.0 <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 <0.1 <0.1 <0.1 12

12



25(2013) )
[ [ 1
11 - 004 11 - 005 11 - 005
[ 1 21 - 00 [ ] 01 -o01 [ ] 02 - 01
[ ] [ ] [ ]
[ [ [ 1
[1 ] () [1 1 3796(nB) [1 1 3184(md)
0 0 0 12 0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12 0 12
<0.00030 <0.00030 <0.00030 4
<0.00005 1
<0.001 1
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.005 1
<0.001 <0.001 <0.001 4
2.88 0.96 1.99 4 225 0.95 171 12 274 112 1.98 12
0.09 1 0.11 0.07 0.09 12 0.13 0.07 0.10 12
<0.1 1
<0.0002 1 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
1,4 <0.001 1 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 1,2 <0.001 1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.001 1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.001 1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.001 1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.001 1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.002 <0.002 <0.002 4
0.014 0.004 0.008 4 0.020 0.005 0.011 12 0.026 0.007 0.014 12
0.008 0.004 0.006 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12
<0.001 <0.001 <0.001 4
0.027 0.016 0.020 4 0.032 0.016 0.023 12 0.041 0.021 0.030 12
0.009 0.004 0.006 4
0.009 0.007 0.008 4 0.010 0.005 0.008 12 0.013 0.007 0.010 12
0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12 0.001 <0.001 <0.001 12
0.005 <0.005 <0.005 4
<0.01 1
0.01 <0.01 <0.01 4
<0.03 <0.03 <0.03 4
<0.01 1
115 1 16.2 9.1 118 12 185 8.0 130 12
<0.001 <0.001 <0.001 4
29.1 15.8 219 12 233 121 17.1 12 29.0 139 211 12
87 46 67 4 78 52 69 12 89 58 76 12
185 98 139 5 171 116 142 12 190 120 152 12
<0.02 1
0.000001 1
2 0.000002 1
<0.005 <0.005 <0.005 4
<0.0005 1
(ToC ) 10 0.6 0.8 12 09 05 0.7 12 13 0.7 0.9 12
pH 7.2 6.9 71 12 7.3 7.1 7.2 12 7.3 70 72 12
0 12 0 12 0 12
0 12 0 12 0 12
<1.0 <1.0 <1.0 12 <0.5 <0.5 <0.5 12 07 <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

13



25(2013) ( )
[
11 - 005 11 - 005 11 - 007
[ ] 03 - 01 [ ] 04 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 940 (mB) [1 2,597 (B) [1 1 5,219 (nB)
0 0 0 12 0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12 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
<0.001 <0.001 <0.001 4
261 0.90 187 12 250 112 1.86 12 257 0.90 171 4
0.12 0.07 0.10 12 0.12 0.07 0.10 12 0.11 <0.08 <0.08 4
<0.1 <0.1 <0.1 4
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 4
1,4 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 4
1,2 1,2 <0.001 <0.001 <0.001 12 <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 12 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 12 <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 12 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 4
0.08 <0.06 <0.06 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 4
<0.002 <0.002 <0.002 4
0.023 0.007 0.013 12 0.021 0.006 0.012 12 0.007 <0.002 0.003 4
0.005 <0.004 <0.004 4
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 4
0.001 <0.001 <0.001 4
0.039 0.022 0.029 12 0.039 0.018 0.027 12 0.025 0.008 0.014 4
<0.020 <0.020 <0.020 4
0.012 0.006 0.009 12 0.013 0.005 0.009 12 0.008 0.003 0.005 4
0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 0.002 <0.001 0.001 4
<0.008 <0.008 <0.008 4
<0.01 <0.01 <0.01 4
0.02 <0.01 0.01 4
<0.03 <0.03 <0.03 4
<0.01 <0.01 <0.01 4
18.0 9.9 126 12 171 82 124 12 20.5 10.7 156 4
<0.001 <0.001 <0.001 4
28.4 14.3 19.4 12 259 131 19.1 12 312 155 219 12
89 56 75 12 84 57 73 12 82 43 68 4
185 111 152 12 174 122 145 12 172 98 142 4
<0.02 <0.02 <0.02 4
<0.000001 | <0.000001 = <0.000001 4
2 <0.000001 = <0.000001 = <0.000001 4
<0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4
(ToC ) 10 0.6 0.8 12 11 0.6 0.9 12 12 0.7 0.9 12
pH 7.3 70 72 12 7.3 7.0 7.2 12 74 71 72 12
0 12 0 12 0 12
0 12 0 12 0 12
0.9 <0.5 0.6 12 0.7 <0.5 <0.5 12 <0.5 <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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25(2013) ( )
11 - 007 11 - 007 11 - 007
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 9,613 () [1 1 5,329 (rB) [1 1 1,134 (n8)
0 0 0 12 0 0 0 12 0 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 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
253 0.96 173 4 237 0.66 148 4 256 1.09 192 4
0.11 <0.08 <0.08 4 0.09 <0.08 <0.08 4 0.10 <0.08 <0.08 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 <0.001 <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
<0.001 <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 0.09 <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
0.006 <0.001 0.002 4 0.003 <0.001 0.001 4 0.010 0.002 0.005 4
<0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4 0.006 <0.004 <0.004 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.002 <0.001 0.001 4 0.003 <0.001 0.001 4 <0.001 <0.001 <0.001 4
0.025 0.006 0.012 4 0.016 0.005 0.010 4 0.028 0.010 0.017 4
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
0.007 0.002 0.004 4 0.005 0.001 0.003 4 0.009 0.003 0.006 4
0.003 0.001 0.002 4 0.003 0.001 0.002 4 0.002 <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 0.03 <0.01 0.01 4
0.07 <0.03 <0.03 4 0.07 <0.03 <0.03 4 <0.03 <0.03 <0.03 4
0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 0.02 <0.01 <0.01 4
199 112 159 4 26.5 113 20.2 4 20.1 114 153 4
<0.001 <0.001 <0.001 4 0.002 <0.001 0.001 4 0.007 0.002 0.004 4
31.2 159 221 12 30.4 15.8 215 12 278 142 19.8 12
81 42 67 4 80 41 64 4 82 53 71 4
177 112 146 4 174 100 144 4 170 127 149 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 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 <0.000001 = <0.000001 = <0.000001 4
<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
(ToC ) 11 0.5 0.8 12 11 05 0.8 12 11 0.6 0.8 12
pH 74 70 72 12 7.7 7.1 74 12 7.6 72 74 12
0 12 0 12 0 12
0 12 0 12 0 12
36 <0.5 08 12 0.6 <0.5 <0.5 12 0.9 <0.5 <0.5 12
0.7 <0.1 <0.1 12 <0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12
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25(2013) ( )
[
11 - 007 11 - 008 11 - 008
[ ] 05 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 4,973 (mB) [1 1 720(nB) [1 1 1,755 (nB)
0 0 0 12 0 0 0 2 0 0 0 2
( )(MPN/100mI)
( ) 0 12 0 2 0 2
<0.00030 <0.00030 <0.00030 4 <0.00030 <0.00030 <0.00030 2 <0.00030 <0.00030 <0.00030 2
<0.00005 <0.00005 <0.00005 4 <0.00005 <0.00005 <0.00005 2 <0.00005 <0.00005 <0.00005 2
<0.001 <0.001 <0.001 4 <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 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
235 0.99 167 4 3.70 3.40 3.60 2 6.30 6.00 6.20 2
0.11 <0.08 <0.08 4 <0.08 <0.08 <0.08 2 <0.08 <0.08 <0.08 2
<0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 2 <0.1 <0.1 <0.1 2
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
1,4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 1,2 <0.001 <0.001 <0.001 4 <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 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 4 <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 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.06 <0.06 <0.06 4 0.09 0.08 0.09 2 0.10 0.06 0.08 2
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.004 <0.001 0.002 4 <0.001 <0.001 <0.001 2 0.001 0.001 0.001 2
<0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 2 <0.004 <0.004 <0.004 2
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
0.003 <0.001 0.002 4 <0.001 <0.001 <0.001 2 0.002 <0.001 0.001 2
0.021 0.006 0.011 4 <0.001 <0.001 <0.001 2 0.001 0.001 0.001 2
<0.020 <0.020 <0.020 4 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.006 0.002 0.003 4 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.003 0.001 0.002 4 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.008 <0.008 <0.008 4 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
0.02 <0.01 <0.01 4 <0.02 <0.02 <0.02 2 <0.02 <0.02 <0.02 2
0.04 <0.03 <0.03 4 <0.03 <0.03 <0.03 2 <0.03 <0.03 <0.03 2
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
217 165 195 4 137 136 137 2 139 137 138 2
0.001 0.001 0.001 4 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
29.2 16.8 216 12 14.4 13.7 141 2 14.0 138 139 2
79 47 67 4 93 81 87 2 64 64 64 2
178 120 150 4 184 178 181 2 171 163 167 2
<0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 2 <0.02 <0.02 <0.02 2
<0.000001 | <0.000001 ' <0.000001 4 <0.000001 1 <0.000001 1
2 <0.000001 | <0.000001 = <0.000001 4 <0.000001 1 <0.000001 1
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
<0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 2 <0.0005 <0.0005 <0.0005 2
(ToC ) 10 05 0.7 12 <0.3 <0.3 <0.3 2 <0.3 <0.3 <0.3 2
pH 75 72 74 12 71 7.0 71 2 71 6.9 7.0 2
0 12 0 2 0 2
0 12 0 2 0 2
08 <0.5 <0.5 12 <1.0 <1.0 <1.0 2 <1.0 <1.0 <1.0 2
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 2 <0.1 <0.1 <0.1 2
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25(2013) )
[ [
11 - 008 11 - 008 11 - 008
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 817 (mB) [1 1 820(B) [1 1 1,081 (n8)
0 0 0 2 0 0 0 2 0 0 0 2
( )(MPN/100mI)
( ) 0 2 0 2 0 2
<0.00030 <0.00030 <0.00030 2 <0.00030 <0.00030 <0.00030 2 <0.00030 <0.00030 <0.00030 2
<0.00005 <0.00005 <0.00005 2 <0.00005 <0.00005 <0.00005 2 <0.00005 <0.00005 <0.00005 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
350 250 3.00 2 5.80 5.20 5.50 2 4.00 3.90 4.00 2
0.09 <0.08 <0.08 2 <0.08 <0.08 <0.08 2 0.08 <0.08 <0.08 2
0.1 <0.1 0.1 2 <0.1 <0.1 <0.1 2 <0.1 <0.1 <0.1 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
1,4 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 1,2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.08 <0.06 <0.06 2 <0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.004 <0.001 0.002 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.004 <0.004 <0.004 2 <0.004 <0.004 <0.004 2 0.005 <0.004 <0.004 2
0.01 <0.01 0.01 2 <0.01 <0.01 <0.01 2 <0.00 <0.00 <0.00 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.012 <0.001 0.006 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.005 <0.001 0.003 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
<0.01 <0.01 <0.01 2 0.01 <0.01 <0.01 2 0.01 <0.01 <0.01 2
<0.02 <0.02 <0.02 2 <0.02 <0.02 <0.02 2 <0.02 <0.02 <0.02 2
<0.03 <0.03 <0.03 2 <0.03 <0.03 <0.03 2 <0.03 <0.03 <0.03 2
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
16.1 122 142 2 124 123 124 2 16.6 158 16.2 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
20.2 81 14.2 2 9.5 8.9 9.2 2 16.1 152 15.7 2
70 56 63 2 42 40 41 2 93 93 93 2
165 129 147 2 132 132 132 2 198 195 197 2
<0.02 <0.02 <0.02 2 <0.02 <0.02 <0.02 2 <0.02 <0.02 <0.02 2
<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 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
<0.0005 <0.0005 <0.0005 2 <0.0005 <0.0005 <0.0005 2 <0.0005 <0.0005 <0.0005 2
(ToC ) 0.6 <0.3 0.3 2 <0.3 <0.3 <0.3 2 <0.3 <0.3 <0.3 2
pH 7.2 72 72 2 6.9 6.9 6.9 2 7.2 72 7.2 2
0 2 0 2 0 2
0 2 0 2 0 2
<1.0 <1.0 <1.0 2 <1.0 <1.0 <1.0 2 <1.0 <1.0 <1.0 2
<0.1 <0.1 <0.1 2 <0.1 <0.1 <0.1 2 <0.1 <0.1 <0.1 2
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25(2013) )
[ [
11 - 008 11 - 008 11 - 008
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 4,961 (nB) [1 ] 607 (mB) [1 1 (mB)
0 0 0 2 0 0 0 2 0 0 0 2
( )(MPN/100mI)
( ) 0 2 0 2 0 2
<0.00030 <0.00030 <0.00030 2 <0.00030 <0.00030 <0.00030 2 <0.00030 <0.00030 <0.00030 2
<0.00005 <0.00005 <0.00005 2 <0.00005 <0.00005 <0.00005 2 <0.00005 <0.00005 <0.00005 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
5.50 5.40 5.50 2 2.00 1.40 170 2 220 1.40 1.80 2
<0.08 <0.08 <0.08 2 011 <0.08 <0.08 2 0.11 <0.08 <0.08 2
<0.1 <0.1 <0.1 2 0.1 0.1 0.1 2 0.1 0.1 0.1 2
0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
1,4 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 1,2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.07 <0.06 <0.06 2 <0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
<0.001 <0.001 <0.001 2 0.025 0.005 0.015 2 0.020 0.004 0.012 2
<0.004 <0.004 <0.004 2 0.012 <0.004 0.006 2 0.009 <0.004 0.005 2
<0.01 <0.01 <0.01 2 0.01 0.01 0.01 2 0.01 0.00 0.01 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 0.046 0.015 0.031 2 0.039 0.014 0.027 2
<0.010 <0.010 <0.010 2 0.010 <0.010 <0.010 2 0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2 0.015 0.006 0.011 2 0.013 0.006 0.010 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 0.007 0.006 0.007 2 0.007 0.006 0.007 2
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
<0.02 <0.02 <0.02 2 0.02 <0.02 <0.02 2 0.02 <0.02 <0.02 2
<0.03 <0.03 <0.03 2 <0.03 <0.03 <0.03 2 <0.03 <0.03 <0.03 2
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
148 148 14.8 2 174 135 155 2 189 139 164 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
14.0 132 136 2 248 18.6 21.7 2 289 20.0 245 2
74 74 74 2 74 68 71 2 79 71 75 2
175 167 171 2 174 142 158 2 179 159 169 2
<0.02 <0.02 <0.02 2 <0.02 <0.02 <0.02 2 <0.02 <0.02 <0.02 2
<0.000001 1 0.000002 1 0.000002 1
2 <0.000001 1 0.000002 1 0.000003 1
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
<0.0005 <0.0005 <0.0005 2 <0.0005 <0.0005 <0.0005 2 <0.0005 <0.0005 <0.0005 2
(ToC ) <0.3 <0.3 <0.3 2 11 0.9 1.0 2 11 1.0 11 2
pH 74 73 74 2 7.3 7.2 7.3 2 7.2 72 72 2
0 2 0 2 0 2
0 2 0 2 0 2
<1.0 <1.0 <1.0 2 <1.0 <1.0 <1.0 2 <1.0 <1.0 <1.0 2
<0.1 <0.1 <0.1 2 <0.1 <0.1 <0.1 2 <0.1 <0.1 <0.1 2
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25(2013)

1

12,983 (mB)

1

6,740 (n8)

1

23,650(nB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013) ( )
[ [ 1 [ 1
11 - 010 11 010 11 010
[ ] 01 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ [
[ [ 1 [ 1
[1 ] 7,596 (nB) [1 1 12,592(nB) [1 1 13,992(nB)
0 0 0 12
( )(MPN/100mI)
( ) 0 12
<0.00030 1
<0.00005 1
<0.001 1
<0.001 <0.001 <0.001 4
<0.001 1
<0.005 <0.005 <0.005 4
<0.001 <0.001 <0.001 4
524 2.09 337 12
0.07 0.07 0.07 4
<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
0.13 <0.05 <0.05 6
<0.002 <0.002 <0.002 4
0.007 <0.001 0.003 6
<0.004 <0.004 <0.004 4
<0.01 <0.01 <0.01 6
<0.001 <0.001 <0.001 4
0.026 0.002 0.012 6
<0.020 <0.020 <0.020 4
0.007 0.001 0.004 6
0.005 <0.001 <0.001 6
<0.008 <0.008 <0.008 4
<0.01 <0.01 <0.01 4
<0.02 <0.02 <0.02 4
<0.03 <0.03 <0.03 4
<0.01 <0.01 <0.01 4
75 1
<0.005 <0.005 <0.005 4
20.0 72 131 12
94 73 88 4
169 121 153 4
<0.02 <0.02 <0.02 4
<0.000001 | <0.000001 ' <0.000001 3
2 <0.000001 | <0.000001 = <0.000001 3
<0.005 <0.005 <0.005 4
<0.0005 1
(Toc ) 12 05 08 12
pH 7.2 6.6 6.9 12
0 12
0 12
11 <0.5 <0.5 12
<0.1 <0.1 <0.1 12
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25(2013)

1

10,869 (mB)

1

8,352(nB)

1

2,904 (nB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013) )
[ 1
11 012 11 - 013 11 - 013
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [ ]
[ 1 [ [
[1 ] 3,819 (mB) [1 1 3,002 (B) [1 1 1,600 (nB)
0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12
<0.00030 <0.00030 <0.00030 2 <0.00030 <0.00030 <0.00030 2
<0.00005 <0.00005 <0.00005 2 <0.00005 <0.00005 <0.00005 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.002 <0.001 0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.06 <0.05 <0.05 12 178 0.17 0.63 12
0.09 0.09 0.09 2 0.08 <0.08 <0.08 2
<0.1 <0.1 <0.1 2 <0.1 <0.1 <0.1 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
1,4 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 1,2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.06 <0.06 <0.06 2 0.07 <0.06 <0.06 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.006 0.002 0.004 2 0.003 <0.001 0.002 2
<0.004 <0.004 <0.004 2 <0.004 <0.004 <0.004 2
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
<0.001 <0.001 <0.001 2 0.002 <0.001 0.001 2
0.023 0.010 0.017 2 0.018 0.004 0.011 2
<0.020 <0.020 <0.020 2 <0.020 <0.020 <0.020 2
0.007 0.003 0.005 2 0.005 0.001 0.003 2
0.002 0.001 0.002 2 0.004 0.001 0.003 2
<0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
<0.03 <0.03 <0.03 2 <0.03 <0.03 <0.03 2
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
40.5 351 378 2 40.3 29.3 34.8 2
0.005 0.004 0.005 2 0.001 0.001 0.001 2
195 15.6 17.0 12 272 15.8 18.7 12
46 45 46 2 62 55 59 2
156 150 153 2 160 160 160 2
<0.02 <0.02 <0.02 2 <0.02 <0.02 <0.02 2
<0.000001 | <0.000001 = <0.000001 2 <0.000001 | <0.000001 = <0.000001 2
2 <0.000001 | <0.000001 = <0.000001 2 <0.000001 = <0.000001 = <0.000001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
<0.0005 <0.0005 <0.0005 2 <0.0005 <0.0005 <0.0005 2
(ToC ) 0.7 05 0.6 12 0.8 0.4 05 12
pH 8.1 79 8.0 12 8.1 74 79 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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25(2013) ( )
[
11 - 013 11 - 013 11 - 013
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 1,314 (mB) [1 ] 4,422 (nB) [1 1 (mB)
0 0 0 12 0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12 0 12
<0.00030 <0.00030 <0.00030 2 <0.00030 <0.00030 <0.00030 2 <0.00030 <0.00030 <0.00030 2
<0.00005 <0.00005 <0.00005 2 <0.00005 <0.00005 <0.00005 2 <0.00005 <0.00005 <0.00005 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
284 0.96 187 12 240 0.77 1.60 12 2.98 1.01 197 12
0.10 <0.08 <0.08 2 0.09 0.08 0.09 2 0.10 0.08 0.09 2
<0.1 <0.1 <0.1 2 <0.1 <0.1 <0.1 2 <0.1 <0.1 <0.1 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
1,4 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 1,2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.005 0.004 0.005 2 0.006 0.004 0.005 2 <0.001 <0.001 <0.001 2
0.006 <0.004 <0.004 2 0.004 <0.004 <0.004 2 <0.004 <0.004 <0.004 2
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 0.001 <0.001 <0.001 2
0.022 0.010 0.016 2 0.025 0.011 0.018 2 0.011 0.003 0.007 2
<0.020 <0.020 <0.020 2 <0.020 <0.020 <0.020 2 <0.020 <0.020 <0.020 2
0.009 0.004 0.007 2 0.009 0.004 0.007 2 0.003 0.001 0.002 2
0.001 <0.001 <0.001 2 0.002 <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 <0.008 <0.008 <0.008 2
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2 0.01 <0.01 <0.01 2
<0.03 <0.03 <0.03 2 <0.03 <0.03 <0.03 2 <0.03 <0.03 <0.03 2
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
139 101 120 2 183 17.0 177 2 132 103 118 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
29.3 147 214 12 295 16.7 22.1 12 29.7 145 20.9 12
78 44 61 2 76 52 64 2 78 44 61 2
163 101 132 2 163 114 139 2 151 97 124 2
<0.02 <0.02 <0.02 2 <0.02 <0.02 <0.02 2 <0.02 <0.02 <0.02 2
<0.000001 | <0.000001 ' <0.000001 2 <0.000001 | <0.000001 = <0.000001 2 <0.000001 | <0.000001 = <0.000001 2
2 <0.000001 | <0.000001 = <0.000001 2 <0.000001 | <0.000001 = <0.000001 2 <0.000001 = <0.000001 = <0.000001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
<0.0005 <0.0005 <0.0005 2 <0.0005 <0.0005 <0.0005 2 <0.0005 <0.0005 <0.0005 2
(ToC ) 10 0.7 0.9 12 1.0 0.7 0.9 12 11 0.6 0.8 12
pH 74 71 72 12 75 7.2 74 12 7.3 70 7.2 12
0 12 0 12 0 12
0 12 0 12 0 12
<1.0 <1.0 <1.0 12 <1.0 <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 <0.1 <0.1 <0.1 12
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25(2013) )
[ [
11 - 014 11 - 016 11 - 016
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 15,038 (nB) [1 1 2,141 (B) [1 1 6,413 (B)
0 0 0 12 0 0 0 12 0 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
0.002 0.002 0.002 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.30 <0.10 <0.10 12 4.10 3.80 4.00 4 450 370 4.20 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 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 0.0003 <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 <0.001 <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 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.13 <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 0.010 0.002 0.006 4 0.007 0.002 0.005 4
<0.004 <0.004 <0.004 4 0.007 <0.004 <0.004 4 0.005 <0.004 <0.004 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
0.005 0.003 0.004 4 0.029 0.009 0.018 4 0.018 0.007 0.012 4
<0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
0.002 0.001 0.002 4 0.010 0.003 0.006 4 0.007 0.003 0.005 4
<0.001 <0.001 <0.001 4 0.002 <0.001 0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 0.006 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 0.01 <0.01 <0.01 4
<0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4
<0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
30.8 278 29.4 4 145 141 143 4 140 128 136 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
16.7 12.0 136 12 26.9 19.0 21.8 12 226 14.3 17.2 12
74 70 73 4 93 85 90 4 78 68 73 4
178 162 172 4 190 160 176 4 160 146 154 4
<0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4
<0.000001 1 0.000001 = <0.000001 @ <0.000001 4 0.000001 = <0.000001 = <0.000001 4
2 <0.000001 1 0.000002 | <0.000001 0.000001 4 0.000002 = <0.000001 0.000001 4
<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
(ToC ) 0.3 <0.3 <0.3 12 0.9 0.6 0.7 12 11 05 0.8 12
pH 8.0 79 79 12 7.3 7.2 7.2 12 73 71 72 12
0 12 0 12 0 12
0 12 0 12 0 12
<1.0 <1.0 <1.0 12 <1.0 <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 <0.1 <0.1 <0.1 12
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25(2013)

1

1,007 (nB)

1

2,317 (nB)

1

7,718(mB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013)

1

2,550 (nB)

1

11,797(8)

1

10,608(rB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013)

[ [ [ 1
11 - 020 11 - 020 11 - 020
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 1122(nd) [ 1 510 (8) [ ]
0 0 0 12 0 0 0 12 0 0 0 12
( ) (MPN/100mI)
( ) 0 12 0 12 0 12
1,4
1,2 1,2
24.0 13.0 174 12 25.0 37 6.0 12 30.0 13.0 19.3 12
2
(ToC ) 0.8 <0.3 0.6 12 10 <0.3 <0.3 12 10 03 0.6 12
pH 78 73 76 12 78 73 77 12 76 72 74 12
0 12 0 12 0 12
0 12 0 12 0 12
<1.0 <1.0 <1.0 12 <1.0 <1.0 <1.0 12 <1.0 <1.0 <10 12
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12 04 <0.1 <0.1 12
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25(2013) )
[ 1 [ 1 [ 1
11 021 11 021 11 021
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 ] 1,540 (nB) [1 1 2,758 (rB) [1 1 3,685 (B)
0 0 0 4 0 0 0 4 0 0 0 4
( )(MPN/100mI)
( ) 0 4 0 4 0 4
<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 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
<0.001 1 <0.001 1 <0.001 1
1.60 1 1.40 1 1.10 1
0.09 1 0.09 1 0.08 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
0.10 1 0.13 1 0.07 1
<0.002 1 <0.002 1 <0.002 1
0.012 1 0.011 1 0.014 1
0.006 1 0.004 1 0.006 1
0.01 1 0.01 1 0.01 1
<0.001 1 <0.001 1 <0.001 1
0.039 1 0.042 1 0.043 1
<0.010 1 <0.010 1 <0.010 1
0.012 1 0.012 1 0.014 1
0.005 1 0.007 1 0.003 1
<0.005 1 <0.005 1 <0.005 1
<0.05 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
27.0 1 28.2 1 29.7 1
<0.005 1 <0.005 1 <0.005 1
47.6 26.2 383 4 57.1 233 39.0 4 432 235 344 4
76 1 75 1 71 1
227 1 218 1 192 1
<0.02 1 <0.02 1 <0.02 1
0.000001 1 0.000001 1 0.000002 1
2 0.000001 1 0.000001 1 0.000002 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(ToC ) 10 0.7 0.8 4 1.0 0.7 0.8 4 1.0 05 0.8 4
pH 7.3 72 72 4 74 7.2 7.3 4 74 72 73 4
0 4 0 4 0 4
0 4 0 4 0 4
<1.0 <1.0 <1.0 4 <1.0 <1.0 <1.0 4 <1.0 <1.0 <1.0 4
<0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4
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25(2013) )
[ 1 [ 1 [ 1
11 021 11 022 11 022
[ 1 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ [
[ ] [ 1 [ 1
[ 1 972 (nB) I 1 1494(nB) [ 1 13621(n®)
0 0 0 4 0 1 0 1
( )(MPN/100mI)
C ) 0 4 0 1 0 1
<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 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
<0.001 1 <0.001 1 <0.001 1
1.60 1 10.00 1 8.40 1
<0.08 1 <0.08 1 <0.08 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 <0.004 1 <0.004 1
<0.001 1 <0.002 1 <0.002 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 1 0.07 1 <0.06 1
<0.002 1 <0.002 1 <0.002 1
0.017 1 <0.001 1 0.004 1
0.009 1 <0.004 1 <0.004 1
<0.01 1 <0.01 1 0.01 1
<0.001 1 <0.001 1 <0.001 1
0.032 1 0.001 1 0.012 1
<0.010 1 <0.020 1 <0.020 1
0.011 1 <0.001 1 0.003 1
<0.001 1 0.001 1 0.002 1
<0.005 1 <0.008 1 <0.008 1
<0.01 1 <0.01 1 0.02 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
14.8 1 20.0 1 16.0 1
<0.005 1 <0.005 1 <0.005 1
323 174 227 4 25.0 1 20.0 1
56 1 190 1 180 1
149 1 310 1 280 1
<0.02 1 <0.02 1 <0.02 1
0.000003 1 <0.000001 1 <0.000001 1
2 0.000002 1 <0.000001 1 <0.000001 1
<0.005 1 <0.002 1 <0.002 1
<0.0005 1 <0.0005 1 <0.0005 1
(TOC ) 1.0 0.6 0.8 4 <0.3 1 <0.3 1
pH 73 72 72 4 75 1 73 1
0 4 0 1 0 1
0 4 0 1 0 1
<1.0 <1.0 <1.0 4 <1.0 1 <1.0 1
<0.1 <0.1 <0.1 4 <0.1 1 <0.1 1
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25(2013) )
[ 1 [ 1 [
11 022 11 022 11 - 023
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ [ [ 1
[ 1 [ 1 [
[1 ] 6,659 (nB) [1 1 2,954 (r8) [1 1 2,065 (nB)
0 1 90 0 7 13
( )(MPN/100mI)
( ) 0 1 0 13
<0.00030 1 <0.00030 <0.00030 = <0.00030 4
<0.00005 1 <0.00005 <0.00005 ' <0.00005 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.005 1 <0.005 <0.005 <0.005 4
<0.005 1 <0.001 <0.001 <0.001 4
9.10 1 1.90 0.60 130 4
<0.08 1 0.12 <0.08 <0.08 4
<0.1 1 <0.1 <0.1 <0.1 4
<0.0002 1 <0.0002 <0.0002 <0.0002 4
1,4 <0.005 1 <0.005 <0.005 <0.005 4
1,2 1,2 <0.004 1 <0.001 <0.001 <0.001 4
<0.002 1 <0.001 <0.001 <0.001 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.06 1 0.18 011 0.14 4
<0.002 1 <0.002 <0.002 <0.002 4
<0.001 1 0.035 0.016 0.022 4
<0.004 1 0.011 0.004 0.008 4
<0.01 1 <0.01 <0.01 <0.01 4
<0.001 1 0.001 0.001 0.001 4
0.001 1 0.049 0.025 0.033 4
<0.020 1 0.020 0.010 0.010 5
<0.001 1 0.010 0.006 0.007 4
0.001 1 <0.001 <0.001 <0.001 4
<0.008 1 0.009 <0.005 <0.005 4
<0.01 1 <0.01 <0.01 <0.01 4
<0.02 1 <0.02 <0.02 <0.02 4
<0.03 1 <0.03 <0.03 <0.03 4
<0.01 1 <0.01 <0.01 <0.01 4
30.0 1 199 153 17.7 4
<0.005 1 0.006 <0.005 <0.005 4
17.0 1 281 13.0 18.6 13
170 1 66 41 56 4
310 1 183 113 151 4
<0.02 1 <0.02 <0.02 <0.02 4
<0.000001 1 0.000002 = <0.000001 = 0.000001 4
2 <0.000001 1 0.000002 = <0.000001 = 0.000001 4
<0.002 1 <0.005 <0.005 <0.005 4
<0.0005 1 <0.0005 <0.0005 <0.0005 4
aoc ) <03 1 13 10 11 13
pH 77 1 7.7 73 74 13
0 1 0 13
0 1 0 13
<1.0 1 10 <1.0 <10 13
<0.1 1 <0.1 <0.1 <0.1 13
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25(2013) )
[ [ 1 [
11 - 023 11 - 025 11 - 025
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ 1 [
[1 ] 3,423 (mB) [1 3,504 (B) [1 12,721(nB)
0 0 0 12 0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12 0 12
<0.00030 <0.00030 <0.00030 4 <0.00030 1 <0.00030 1
<0.00005 <0.00005 <0.00005 4 <0.00005 1 <0.00005 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<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 <0.005 1 <0.005 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1.70 0.60 1.20 4 177 0.51 1.18 4 254 0.74 1.64 4
0.12 <0.08 <0.08 4 0.10 <0.08 <0.08 4 0.11 <0.08 <0.08 4
<0.1 <0.1 <0.1 4 <0.1 1 <0.1 1
<0.0002 <0.0002 <0.0002 4 <0.0002 1 <0.0002 1
1,4 <0.005 <0.005 <0.005 4 <0.005 1 <0.005 1
1,2 1,2 <0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
0.24 0.10 0.15 4 0.20 <0.06 0.12 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
0.037 0.017 0.024 4 0.020 0.008 0.012 4 0.014 0.004 0.007 4
0.014 0.004 0.010 4 0.010 0.004 0.006 4 0.011 <0.004 0.007 4
<0.01 <0.01 <0.01 4 0.01 0.01 0.01 4 0.01 0.01 0.01 4
0.002 0.001 0.001 4 0.002 0.001 0.002 4 <0.001 <0.001 <0.001 4
0.053 0.026 0.036 4 0.042 0.021 0.028 4 0.031 0.012 0.018 4
0.020 0.017 0.020 5 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
0.011 0.006 0.008 4 0.014 0.007 0.010 4 0.011 0.005 0.007 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.006 <0.005 <0.005 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
<0.01 <0.01 <0.01 4 0.01 1 0.01 1
<0.02 <0.02 <0.02 4 0.02 <0.01 <0.01 4 0.03 <0.01 0.01 4
<0.03 <0.03 <0.03 4 <0.03 1 <0.03 1
<0.01 <0.01 <0.01 4 <0.01 1 <0.01 1
204 159 18.8 4 194 1 10.8 1
0.008 <0.005 <0.005 4 <0.002 <0.002 <0.002 4 <0.001 <0.001 <0.001 4
24.8 13.0 182 12 34.7 20.7 27.2 12 30.7 121 21.7 12
63 39 55 4 71 42 59 4 76 34 59 4
182 119 154 4 174 121 150 4 159 80 125 4
<0.02 <0.02 <0.02 4 <0.02 1 <0.02 1
0.000001 = <0.000001 ' <0.000001 4 <0.000001 1 0.000001 1
2 0.000001 = <0.000001 & <0.000001 4 <0.000001 1 0.000001 1
<0.005 <0.005 <0.005 4 <0.005 1 <0.005 1
<0.0005 <0.0005 <0.0005 4 <0.0005 1 <0.0005 1
(ToC ) 12 0.9 10 12 12 0.9 1.0 12 12 0.7 10 12
pH 7.6 75 76 12 7.6 7.2 74 12 74 7.0 72 12
0 12 0 12 0 12
0 12 0 12 0 12
1.0 <1.0 <1.0 12 08 <0.5 <0.5 12 <0.5 <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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25(2013)

[ [ 1 [
11 - 025 11 - 025 11 - 025
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1,755 (1) [1 8,613 (mB) [1 1,008 (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
<0.001 1 <0.001 1 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 1 <0.005 1 <0.005 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
2.05 057 130 4 259 0.69 163 4 201 <0.05 0.99 4
<0.08 <0.08 <0.08 4 011 0.08 0.10 4 0.13 <0.08 <0.08 4
<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
0.53 <0.06 0.17 4 <0.06 <0.06 <0.06 4 0.52 <0.06 0.22 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.009 0.004 0.006 4 0.012 0.003 0.006 4 0.026 0.007 0.015 4
0.008 <0.004 <0.004 4 0.011 <0.004 0.004 4 0.007 0.005 0.006 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
0.036 0.018 0.026 4 0.028 0.011 0.017 4 0.055 0.016 0.032 4
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
0.010 0.006 0.009 4 0.011 0.005 0.007 4 0.018 0.006 0.011 4
0.004 0.002 0.003 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
0.01 1 0.01 1 0.01 1
0.03 <0.01 0.01 4 0.01 <0.01 <0.01 4 0.01 <0.01 <0.01 4
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
245 1 117 1 231 1
0.003 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.011 <0.001 0.004 4
416 252 35.1 12 319 119 215 4 313 12.3 21.7 12
90 57 78 4 78 34 61 4 69 35 52 4
200 123 174 4 169 85 134 4 169 81 138 4
<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 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(ToC ) 17 0.7 11 12 14 0.7 11 12 12 0.8 10 12
pH 75 72 73 12 74 7.1 7.2 12 7.8 6.6 74 12
0 12 0 12 0 12
0 12 0 12 0 12
15 <0.5 <0.5 12 <0.5 <0.5 <0.5 12 21 <0.5 0.9 12
0.2 <0.1 <0.1 12 <0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12

32



25(2013)

[ [ 1 [ 1
11 - 025 11 026 11 026
[ ] 06 - 00 [ ] 01 - o1 [ ] 02 - 02
[ ] [ [
[ [ ] [ ]
[1 10,206 (1) [1 1 2,903 (rB) [1 1 2,752 (nB)
0 0 0 12
( ) (MPN/100mI)
( ) 0 12
<0.00030 1
<0.00005 1
<0.001 1
<0.001 1
<0.001 <0.001 <0.001 4
<0.005 1
<0.001 <0.001 <0.001 4
278 0.79 172 4
0.12 <0.08 <0.08 4
<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
0.015 0.003 0.008 4
0.009 <0.004 0.005 4
0.01 0.01 0.01 4
<0.001 <0.001 <0.001 4
0.033 0.013 0.019 4
<0.020 <0.020 <0.020 4
0.012 0.005 0.007 4
<0.001 <0.001 <0.001 4
<0.008 <0.008 <0.008 4
0.01 1
0.03 <0.01 0.01 4
<0.03 1
<0.01 1
105 1
<0.001 <0.001 <0.001 4
30.6 121 219 12
76 34 59 4
161 81 128 4
<0.02 1
0.000001 1
2 0.000001 1
<0.005 1
<0.0005 1
(ToC ) 12 0.8 10 12
pH 74 7.0 72 12
0 12
0 12
<0.5 <0.5 <0.5 12
<0.1 <0.1 <0.1 12
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25(2013) )
[ 1 [ [
11 026 11 - 027 11 - 027
[ ] 03 - 03 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [ 1
[ 1 [ [
[1 ] 2,799 () [1 3,121 (B) [1 7,704 (nB)
0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12
<0.00030 1 <0.00030 1
<0.00005 1 <0.00005 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
0.001 1 <0.001 1
<0.005 1 <0.005 1
<0.001 1 <0.001 1
0.04 <0.03 <0.03 12 156 0.36 0.83 12
0.06 1 0.08 1
<0.1 1 <0.1 1
<0.0002 1 <0.0002 1
1,4 <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
0.13 <0.05 0.07 7 0.06 <0.05 <0.05 7
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.002 0.002 0.002 4 0.010 0.003 0.007 4
<0.004 <0.004 <0.004 4 0.006 <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
0.032 0.026 0.030 4 0.034 0.019 0.025 4
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
0.005 0.005 0.005 4 0.010 0.005 0.007 4
0.012 0.009 0.011 4 0.004 0.003 0.004 4
<0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
<0.01 1 <0.01 1
<0.02 1 <0.02 1
<0.03 1 0.04 1
<0.01 1 <0.01 1
64.9 1 31.9 1
<0.005 1 <0.005 1
64.4 59.0 61.9 12 372 234 30.7 12
99 98 99 4 93 71 84 4
311 273 293 4 201 169 182 4
<0.02 1 <0.02 1
<0.000001 1 0.000001 1
2 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1
<0.0005 1 <0.0005 1
(ToC ) 0.6 <0.3 0.4 12 0.7 0.3 05 12
pH 7.8 7.2 7.6 12 7.6 71 74 12
0 12 0 12
0 12 0 12
<0.5 <0.5 <0.5 12 <0.5 <0.5 <0.5 12
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12
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25(2013) )
[ [ [ 1
11 - 027 11 - 027 11 - 027
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [ 1
[1 ] 13,920 () [1 1 1,608 (nB) [1 1 7,523 (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
<0.001 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
<0.001 1 <0.001 1 <0.001 1
2.87 0.83 1.83 12 224 1.69 2.04 12 261 0.98 172 12
0.11 1 0.05 1 0.09 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
<0.05 <0.05 <0.05 7 <0.05 <0.05 <0.05 7 <0.05 <0.05 <0.05 7
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.016 0.005 0.010 4 <0.001 <0.001 <0.001 4 0.009 0.004 0.007 4
0.012 0.004 0.007 4 <0.004 <0.004 <0.004 4 0.006 <0.004 0.004 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
0.030 0.017 0.024 4 <0.001 <0.001 <0.001 4 0.022 0.014 0.018 4
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
0.010 0.007 0.009 4 <0.001 <0.001 <0.001 4 0.008 0.005 0.007 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
<0.01 1 <0.01 1 <0.01 1
0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
115 1 179 1 17.2 1
<0.005 1 <0.005 1 <0.005 1
26.9 13.0 205 12 10.0 8.0 9.2 12 256 13.0 195 12
79 42 64 4 81 79 80 4 83 52 72 4
184 84 149 4 154 143 149 4 171 108 151 4
<0.02 1 <0.02 1 <0.02 1
0.000003 1 <0.000001 1 0.000001 1
2 0.000004 1 <0.000001 1 0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(ToC ) 13 0.6 09 12 05 <0.3 <0.3 12 1.0 <0.3 0.7 12
pH 7.3 6.8 71 12 7.7 7.2 74 12 7.6 71 73 12
0 12 0 12 0 12
0 12 0 12 0 12
<0.5 <0.5 <0.5 12 <0.5 <0.5 <0.5 12 07 <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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25(2013) )
[ [ [ 1
11 - 027 11 - 027 11 028
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ ] [ ] [
[ [ [ 1
[1 ] 2,500 (nB) [1 1 382(mB) [1 1 5,541 (nB)
0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12
<0.00030 1 <0.00030 1
<0.00005 1 <0.00005 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
<0.001 1 <0.001 1
267 0.32 147 12 170 <0.03 0.15 12
0.09 1 <0.05 1
<0.1 1 <0.1 1
<0.0002 1 <0.0002 1
1,4 <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
0.06 <0.05 <0.05 7 0.30 <0.05 0.15 7
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.010 0.004 0.008 4 0.009 0.005 0.007 4
0.007 <0.004 <0.004 4 <0.004 <0.004 <0.004 4
<0.01 <0.01 <0.01 4 0.02 <0.01 0.01 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.030 0.019 0.030 4 0.042 0.018 0.028 4
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
0.010 0.007 0.009 4 0.012 0.006 0.009 4
0.003 <0.001 0.002 4 0.006 0.001 0.003 4
<0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
<0.01 1 <0.01 1
<0.02 1 <0.02 1
<0.03 1 <0.03 1
<0.01 1 <0.01 1
235 1 385 1
<0.005 1 <0.005 1
29.7 229 26.7 12 37.7 104 20.4 12
92 62 78 4 97 70 80 4
210 164 179 4 221 178 199 4
<0.02 1 <0.02 1
0.000001 1 <0.000001 1
2 0.000001 1 <0.000001 1
<0.005 1 <0.005 1
<0.0005 1 <0.0005 1
(ToC ) 12 0.4 0.7 12 0.7 <0.3 05 12
pH 75 6.8 72 12 7.8 75 77 12
0 12 0 12
0 12 0 12
12 <0.5 <0.5 12 15 <0.5 0.6 12
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12

36



25(2013) )
[ 1 [ 1 [ 1
11 028 11 029 11 029
[ ] 02 - 00 [ ] 02 - 01 [ ] 03 - 01
[ [ [
[ 1 [ 1 [ 1
[1 ] 3,164 (mB) [1 1 1,608 (nB) [1 1 1,634 (nB)
0 1 0 1
( )(MPN/100mI)
( ) 0 1 0 1
<0.00030 1 <0.00030 1
<0.00005 1 <0.00005 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
<0.001 1 <0.001 1
0.80 1 0.90 1
0.09 1 0.10 1
<0.1 1 <0.1 1
<0.0002 1 <0.0002 1
1,4 <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
0.16 1 0.12 1
<0.002 1 <0.002 1
0.009 1 0.013 1
0.007 1 0.006 1
<0.01 1 <0.01 1
<0.001 1 <0.001 1
0.035 1 0.032 1
<0.010 1 <0.010 1
0.009 1 0.011 1
0.008 1 0.001 1
<0.005 1 <0.005 1
<0.01 1 <0.01 1
<0.02 1 <0.02 1
<0.03 1 <0.03 1
<0.01 1 <0.01 1
22.6 1 16.3 1
<0.005 1 <0.005 1
45.0 1 23.6 1
61 1 51 1
207 1 150 1
<0.02 1 <0.02 1
0.000001 1 0.000001 1
2 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1
<0.0005 1 <0.0005 1
aoc ) 08 1 08 1
pH 74 1 7.2 1
0 1 0 1
0 1 0 1
<10 1 <10 1
<0.1 1 <0.1 1
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25(2013) )
[ 1 [
11 029 11 - 030 11 - 032
[ ] 04 - 01 [ ] 01 - 00 [ ] 02 - 01
[ [ ] [ ]
[ 1 [ [
[1 ] (mB) [1 ] 1,900 (mB) [1 1 7,424 (B)
0 1 0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 1 0 12 0 12
<0.00030 1 <0.00030 <0.00030 <0.00030 4 <0.00030 <0.00030 <0.00030 12
<0.00005 1 <0.00005 <0.00005 <0.00005 4
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
<0.001 1 <0.001 <0.001 <0.001 4 0.002 <0.001 <0.001 12
<0.005 1 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 12
<0.001 1 <0.001 <0.001 <0.001 4
1.00 1 242 0.78 163 12 171 0.52 1.08 12
0.09 1 0.10 0.09 0.09 4 0.12 0.08 0.10 12
<0.1 1 <0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 12
<0.0002 1 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 12
1,4 <0.005 1 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 12
1,2 1,2 <0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
<0.06 1 0.11 <0.06 <0.06 4 0.11 <0.06 <0.06 12
<0.002 1 <0.002 <0.002 <0.002 4
0.010 1 0.008 0.004 0.006 4 0.012 0.004 0.008 12
0.009 1 0.006 <0.004 <0.004 4
<0.01 1 0.01 0.01 0.01 4 <0.01 <0.01 <0.01 12
<0.001 1 0.001 <0.001 <0.001 4
0.021 1 0.026 0.018 0.023 4 0.031 0.015 0.022 12
<0.010 1 <0.020 <0.020 <0.020 4
0.008 1 0.008 0.005 0.007 4 0.011 0.006 0.008 12
<0.001 1 0.002 0.002 0.002 4 0.001 <0.001 <0.001 12
<0.005 1 <0.008 <0.008 <0.008 4
<0.01 1 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 12
<0.02 1 0.02 <0.01 <0.01 4 0.01 <0.01 <0.01 12
<0.03 1 <0.03 <0.03 <0.03 4 <0.03 <0.03 <0.03 12
<0.01 1 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 12
103 1 253 242 245 4 30.1 22.6 26.5 12
<0.005 1 0.002 0.001 0.002 4 <0.005 <0.005 <0.005 12
15.2 1 36.7 184 26.8 12 289 19.7 24.1 12
40 1 80 50 70 4 71 43 58 12
117 1 205 141 174 4 200 134 167 12
<0.02 1 <0.02 <0.02 <0.02 4
0.000002 1 <0.000001 | <0.000001 = <0.000001 4
2 <0.000001 1 <0.000001 | <0.000001 = <0.000001 4
<0.005 1 <0.005 <0.005 <0.005 4
<0.0005 1 <0.0005 <0.0005 <0.0005 4
(ToC ) 0.8 1 14 0.8 10 12 0.9 0.7 0.8 12
pH 72 1 75 7.0 7.3 12 7.7 74 76 12
0 1 0 12 0 12
0 1 0 12 0 12
<1.0 1 05 <0.5 <0.5 12 07 <0.5 <0.5 12
<0.1 1 <0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12
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25(2013) )
[ [
11 - 032 11 - 032 11 - 032
[ ] 03 - 01 [ ] 04 - 01 [ ] 05 - 01
[ ] [ ] [ ]
[ [ [
1 1 (m8) [ 1 1,949(nB) [1 1 ()
0 0 0 12 0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12 0 12
<0.00030 <0.00030 <0.00030 12 <0.00030 <0.00030 <0.00030 12 <0.00030 <0.00030 <0.00030 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 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
328 1.00 1.96 12 2.94 0.75 176 12 3.16 0.96 201 12
0.12 <0.08 0.09 12 0.12 0.08 0.10 12 0.14 <0.08 0.09 12
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
1,4 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 1,2 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.06 <0.06 <0.06 12 0.19 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
0.012 0.001 0.006 12 0.014 0.002 0.007 12 0.015 0.002 0.007 12
<0.01 <0.01 <0.01 12 0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12
0.031 0.007 0.017 12 0.040 0.008 0.020 12 0.029 0.009 0.017 12
0.012 0.003 0.007 12 0.013 0.003 0.007 12 0.012 0.004 0.007 12
<0.001 <0.001 <0.001 12 0.002 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12
0.02 <0.01 <0.01 12 0.06 <0.01 0.02 12 0.02 <0.01 <0.01 12
<0.03 <0.03 <0.03 12 <0.03 <0.03 <0.03 12 <0.03 <0.03 <0.03 12
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12
18.6 9.9 145 12 32.0 144 189 12 184 103 145 12
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
338 17.0 229 12 40.8 212 275 12 31.0 16.6 232 12
92 42 66 12 90 48 69 12 83 39 63 12
209 100 154 12 203 124 172 12 200 100 153 12
2
(ToC ) 11 0.6 0.8 12 11 0.7 0.9 12 11 0.6 0.8 12
pH 7.2 6.8 7.0 12 75 7.0 7.2 12 7.2 6.9 71 12
0 12 0 12 0 12
0 12 0 12 0 12
<0.5 <0.5 <0.5 12 0.7 <0.5 <0.5 12 <0.5 <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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25(2013) )
[ [ 1 [ 1
11 - 032 11 034 11 034
[ ] 06 - 01 [ ] 01 - o1 [ ] 01 - 02
[ ] [ [
[ [ ] [ ]
1 1 (m8) [1 1 7.378(nB) [1 1 7378(mB)
0 0 0 12
( ) (MPN/100mI)
( ) 0 12
<0.00030 <0.00030 <0.00030 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
316 1.02 2.02 12
0.15 0.08 011 12
<0.1 <0.1 <0.1 12
<0.0002 <0.0002 <0.0002 12
1,4 <0.005 <0.005 <0.005 12
1,2 1,2 <0.001 <0.001 <0.001 12
<0.001 <0.001 <0.001 12
<0.001 <0.001 <0.001 12
<0.001 <0.001 <0.001 12
<0.001 <0.001 <0.001 12
<0.06 <0.06 <0.06 12
0.003 <0.001 0.001 12
<0.01 <0.01 <0.01 12
0.021 0.002 0.009 12
0.006 <0.001 0.003 12
0.003 <0.001 0.001 12
<0.01 <0.01 <0.01 12
0.03 <0.01 <0.01 12
<0.03 <0.03 <0.03 12
<0.01 <0.01 <0.01 12
198 97 15.0 12
<0.005 <0.005 <0.005 12
312 14.9 221 12
80 40 64 12
192 102 150 12
2
(ToC ) 0.8 05 0.7 12
pH 73 7.0 71 12
0 12
0 12
<0.5 <0.5 <0.5 12
<0.1 <0.1 <0.1 12
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25(2013)

1

5,751 (n®)

1

18,977(mB)

1

4,990 (n8)

(

) (MPN/100m1)

)

0
<0.00030
<0.00005

-
N

-
N

<0.001

<0.001

<0.001
<0.001
<0.001
<0.005
<0.001

1,4

3.00

1.00

2.00
<0.08
<0.1
<0.0002
<0.005

1,2

1,2

<0.001
<0.001
<0.001
<0.001
<0.001

<0.06
<0.002
0.018
0.009
<0.01

<0.06
<0.002
0.004
<0.004
<0.01

<0.06
<0.002
0.010
<0.004
<0.01

<0.001
0.042
<0.010
0.016
<0.001

<0.001
0.015
<0.010
0.006
<0.001

<0.001
0.024
<0.010
0.009
<0.001

0.006

<0.005

<0.005
<0.01
<0.02
<0.03
<0.01

276

135

108
<0.005
204
46
114

P RPRPRPPRBAEAEDDRBPMAEDDRDRMPEPRPRPEIRPRPRREADBRRRPRPPR

[N
N

<0.02
0.000001
<0.000001
<0.005
<0.0005

I

pH

(T0C

)

10
72

<1.0

07
70

<1.0

038
71
0

0
<1.0

12
12
12
12

02

<0.1

<0.1

12

2



25(2013) ( )

1 1 1
11 - 037 11 - 037 11 - 038
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 ] 674 (1) [1 1 8711(nB) [1 )
0 0 0 12 0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12 0 12
<0.00030 <0.00030 <0.00030 4 <0.00030 1
<0.00005 <0.00005 <0.00005 4 <0.00005 1
<0.001 <0.001 <0.001 4 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1
<0.005 <0.005 <0.005 4 <0.005 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
230 0.40 130 4 3.10 0.80 2.00 4 2.30 0.60 1.40 12
0.13 <0.08 <0.08 4 <0.08 1 0.12 <0.08 0.09 12
<0.1 <0.1 <0.1 4 <0.1 1
<0.0002 <0.0002 <0.0002 4 <0.0002 1
1,4 <0.005 <0.005 <0.005 4 <0.005 1
1,2 1,2 <0.001 <0.001 <0.001 4 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1
041 <0.06 0.16 4 0.21 <0.06 0.08 4 0.06 <0.06 <0.06 12
<0.002 <0.002 <0.002 4 <0.002 <0.000 <0.002 4
0.025 0.009 0.015 4 0.020 0.004 0.010 4
0.008 <0.004 0.006 4 0.012 <0.004 0.006 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
0.050 0.024 0.032 4 0.043 0.015 0.024 4
0.010 <0.010 <0.010 4 0.010 <0.010 <0.010 4
0.017 0.009 0.011 4 0.015 0.006 0.009 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 0.006 <0.005 <0.005 4
<0.01 <0.01 <0.01 4 <0.01 1
<0.02 <0.02 <0.02 4 <0.02 1
<0.03 <0.03 <0.03 4 <0.03 1
<0.01 <0.01 <0.01 4 <0.01 1
239 203 218 4 8.7 1
0.008 <0.005 <0.005 4 <0.005 1
279 16.5 215 12 27.8 124 19.6 12 284 154 211 12
78 48 64 4 36 1 80 42 64 12
203 155 179 4 101 1 201 116 163 12
<0.02 <0.02 <0.02 4 <0.02 1
<0.000001 1 0.000002 1
2 <0.000001 1 <0.000001 1
<0.005 <0.005 <0.005 4 <0.005 1
<0.0005 <0.0005 <0.0005 4 <0.0005 1
(ToC ) 12 0.8 10 12 12 0.6 0.8 12 1.0 0.6 0.8 12
pH 78 76 7.7 12 75 7.2 7.3 12 75 72 74 12
0 12 0 12 0 12
0 12 0 12 0 12
1.0 <1.0 <1.0 12 <1.0 <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 <0.1 <0.1 <0.1 12
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25(2013) )
[ [ [
11 038 11 038 11 038
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ [
[1 1 682 (n8) [ 1 7.698(nd) [ 1 9750(n8)
0 0 0 12 0 0 0 12 0 0 0 12
( ) (MPN/100mI)
( ) 0 12 0 12 0 12
150 0.50 1.00 12 2.20 0.60 1.40 12 240 0.60 1.40 12
0.12 <0.08 0.09 12 0.12 <0.08 0.09 12 0.12 <0.08 0.10 12
1,4
1,2 1,2
<0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12 0.07 <0.06 <0.06 12
217 113 14.8 12 28.6 124 17.3 12 30.9 15.2 212 12
79 59 72 12 85 56 74 12 80 42 64 12
181 131 155 12 188 124 158 12 205 107 160 12
2
(ToC ) 0.9 0.6 0.8 12 1.0 0.6 0.9 12 10 0.7 0.9 12
pH 75 73 74 12 75 71 74 12 75 72 74 12
0 12 0 12 0 12
0 12 0 12 0 12
<1.0 <1.0 <1.0 12 <1.0 <1.0 <1.0 12 <1.0 <1.0 <10 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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25(2013)

1

4,681 (nB)

1

3,961 (n8)

1

3,277(m®)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013)

1

877 (nB)

1

2,754 (nB)

1

5,787 (nB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013)

1

3,304 (n8)

1

3,484 (n8)

1

815(mB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013)

1

4,398 (n8)

1

3,070(n8)

1

313(m)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013)

1

165 (n8)

1

116 (nB)

1

615(m8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013)

1

358 (mB)

1

5(8)

1

390(m8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013)

1

700 (mB)

1

1,980 (B)

1

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013) ( )

1 1 1
1 - 044 11 - 044 1 - 045
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 24 () [1 1 9(nB) [1 1 3,667 (B)
0 0 0 12
(_)(MPN/100m1)
C ) 0 12
<0.00030 | <0.00030 <0.00030 4
<0.00005  <0.00005  <0.00005 4
<0.001 <0001 <0001 4
<0.001 <0001 <0001 4
<0.001 <0001 <0001 4
<0.005 <0.005 <0005 4
<0.001 <0001 <0001 4
2.30 1.99 217 4
<008 <0.08 <008 4
<01 <01 <01 4
<00002 | <00002 <0.0002 4
<0.005 <0005 <0005 4
12 12 <0.001 <0001 <0001 4
<0.001 <0001 <0001 4
<0.001 <0001 <0001 4
<0.001 <0001 <0001 4
<0.001 <0001 <0001 4
<006 <0.06 <006 4
<0.002 <0002 <0002 4
<0.001 <0001 <0001 4
<0.004 <0.004 <0004 4
<001 <0.01 <001 4
<0.001 <0001 <0001 4
<0.001 <0001 <0001 4
<0.020 <0020 <0020 4
<0.001 <0001 <0001 4
<0.001 <0001 <0001 4
<0.008 <0008 <0008 4
<001 <0.01 <001 4
<001 <0.01 <001 4
<003 <0.03 <003 4
<001 <0.01 <001 4
86 75 8.1 4
<0.001 <0001 <0001 4
127 81 104 12
C ) 98 84 90 4
166 137 149 4
<002 <0.02 <002 4
<0.000001 | <0.000001 | <0.000001 2
<0.000001 | <0.000001 | <0.000001 2
<0.005 <0005 <0005 4
<00005 <00005  <0.0005 4
e ) 06 <03 04 12
72 6.9 71 12
0 12
0 12
<05 <05 <05 12
<0.1 <01 <01 12
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25(2013) ( )
[ [ 1 [ 1
11 - 045 11 046 11 046
[ ] 02 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ [
[ [ 1 [ 1
[1 ] 3,910 (mB) [1 1 3,913(mB) [1 1 270(nB)
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
<0.001 <0.001 <0.001 4
228 174 201 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 <0.001 <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
<0.002 <0.002 <0.002 4
<0.001 <0.001 <0.001 4
<0.004 <0.004 <0.004 4
<0.01 <0.01 <0.01 4
0.001 <0.001 0.001 4
<0.001 <0.001 <0.001 4
<0.020 <0.020 <0.020 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
<0.03 <0.03 <0.03 4
<0.01 <0.01 <0.01 4
9.6 76 85 4
<0.001 <0.001 <0.001 4
121 91 10.7 12
98 86 91 4
157 130 145 4
<0.02 <0.02 <0.02 4
<0.000001 | <0.000001 ' <0.000001 2
2 <0.000001 | <0.000001 = <0.000001 2
<0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4
aoc ) 06 <03 0.4 12
pH 7.3 6.9 71 12
0 12
0 12
<0.5 <0.5 <0.5 12
<0.1 <0.1 <0.1 12
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25(2013)

1

1

4,682 (n8)

1

5,032(nB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013) )
[ 1 [ 1 [
11 048 11 048 11 - 049
[ ] 03 - 00 [ 1 04 - 00 [ ] 01 - 00
[ [ [ 1
[ ] [ 1 [
[ 1 25161(n®) I 1 10172(nB) [ ] 853(mB)
3 0 1 12
( )(MPN/100mI)
') 0 12
<0.00030 <0.00030 <0.00030 4
<0.00005 1
<0.001 1
<0.001 1
<0.001 1
<0.005 1
<0.001 <0.001 <0.001 4
2.00 133 1.66 4
<0.08 <0.08 <0.08 4
<0.1 <0.1 <0.1 4
<0.0002 <0.0002 <0.0002 4
1,4 <0.001 <0.001 <0.001 4
1,2 1,2 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.001 1
<0.001 1
<0.001 <0.001 <0.001 4
0.09 <0.06 0.07 4
<0.002 <0.002 <0.002 4
0.008 0.004 0.006 4
0.004 0.002 0.003 4
<0.01 <0.01 <0.01 4
<0.001 <0.001 <0.001 4
0.016 0.007 0.011 4
0.004 <0.002 0.003 4
0.006 0.003 0.004 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
<0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 4
<0.03 <0.03 <0.03 4
<0.01 <0.01 <0.01 4
7.0 53 6.4 4
<0.005 <0.005 <0.005 4
8.3 6.0 6.6 12
123 108 115 4
168 143 156 4
<0.02 <0.02 <0.02 4
<0.000001 1
2 <0.000001 1
<0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4
(Toc ) 08 05 06 12
pH 8.1 7.7 79 12
0 12
0 12
<1.0 <0.5 <1.0 12
<0.1 <0.1 <0.1 12
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25(2013) )
[ [ 1 [ 1
11 - 049 11 049 11 051
[ ] 02 - 00 [ ] 03 - 00 [ ] 02 - 03
[ ] [ [ 1
[ [ 1 [ 1
[1 ] 6,258 (1B) [1 1 17 (nB) [1 1 586 (B)
0 0 0 12
( )(MPN/100mI)
( ) 0 12
<0.00030 <0.00030 <0.00030 4
<0.00005 1
<0.001 1
<0.001 1
<0.001 1
<0.005 1
<0.001 <0.001 <0.001 4
5.08 256 3.80 4 5.17 175 3.80 12
0.09 <0.08 0.08 4
<0.1 <0.1 <0.1 4
<0.0002 <0.0002 <0.0002 4
1,4 <0.001 <0.001 <0.001 4
1,2 1,2 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.001 1
<0.001 1
<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
<0.002 <0.002 <0.002 4
<0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 4
<0.03 <0.03 <0.03 4
<0.01 <0.01 <0.01 4
16.7 133 14.8 4
<0.005 <0.005 <0.005 4
26.8 9.3 184 12
97 79 90 4
182 139 166 4
<0.02 <0.02 <0.02 4
2
<0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4
aoc ) 03 <03 03 12
pH 71 6.9 7.0 12
0 12
0 12
<1.0 <0.5 <1.0 12
<0.1 <0.1 <0.1 12
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25(2013)

[ 1 [ 1 [ 1

11 - 051 11 - 052 11 - 052

[ ] 03 - 04 [ ] 01 - 00 [ ] 02 - 00

[ 1 [ 1 [ 1

[ 1 [ 1 [ 1

[ 1 1137(m) [ 1 1121(nB) [ ] 168 (mB)
(_ )(MPN/100mI)
(GED)]

6.60 311 4.80 12

1,4

1,2

1,2

(Toc )
pH
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25(2013)

1

34,855 (nB)

1

2,435(n8)

1

403 (rB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013)

[ 1 [ 1 [
11 - 052 11 - 052 11 - 052
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ ] [
[1 ] 2,126 () [1 1 4,447 (B) [1 1,564 (nB)
0 0 0 12
( ) (MPN/100mI)
( ) 0 12
5.10 3.40 4.30 12
1,4
1,2 1,2
117 8.6 9.8 12
2
(ToC ) 04 <0.3 0.3 12
pH 6.7 6.4 6.6 12
0 12
0 12
<1.0 <10 <10 12
<0.1 <0.1 <0.1 12
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25(2013) )
[ [ [
11 052 11 052 11 - 054
[ ] 09 - 00 [ ] 10 - 00 [ ] 01 - 00
[ ] [ [ 1
[ [ [
[1 ] 391 (mB) [1 1 2,814 (B) [1 1 2,208 (nB)
0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12
<0.00030 1 <0.00030 <0.00030 <0.00030 4
<0.00005 1 <0.00005 <0.00005 <0.00005 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.005 1 <0.005 <0.005 <0.005 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.10 <0.10 <0.10 12 250 0.70 156 12
<0.08 1 0.10 0.09 0.09 4
<0.1 1 <0.1 <0.1 <0.1 4
<0.0002 1 <0.0002 <0.0002 <0.0002 4
1,4 <0.005 1 <0.005 <0.005 <0.005 4
1,2 1,2 <0.001 1 <0.001 <0.001 <0.001 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.001 1 <0.001 <0.001 <0.001 4
0.26 <0.06 0.17 12 0.22 0.06 0.11 4
<0.002 1 <0.002 <0.002 <0.002 4
0.001 1 0.019 0.004 0.009 12
<0.004 1 0.005 <0.004 <0.004 4
<0.01 1 0.01 <0.01 <0.01 12
<0.001 1 <0.001 <0.001 <0.001 4
0.012 1 0.048 0.019 0.031 12
<0.010 1 <0.010 <0.010 <0.010 4
0.003 1 0.013 0.006 0.009 12
0.003 1 0.006 0.001 0.003 12
<0.005 1 0.013 <0.005 <0.008 4
<0.01 1 <0.01 <0.01 <0.01 4
0.04 1 <0.02 <0.02 <0.02 4
<0.03 1 <0.03 <0.03 <0.03 4
<0.01 1 <0.01 <0.01 <0.01 4
284 1 311 19.1 222 4
<0.005 1 <0.005 <0.005 <0.005 4
229 19.9 209 12 57.4 232 377 12
119 1 92 61 75 4
223 1 239 158 193 4
<0.02 1 <0.02 <0.02 <0.02 4
<0.000001 1 0.000001 1
2 <0.000001 1 0.000002 1
<0.005 1 <0.005 <0.005 <0.005 4
<0.0005 1 <0.0005 <0.0005 <0.0005 4
(ToC ) 0.4 <0.3 0.3 12 12 0.7 0.9 12
pH 7.7 75 76 12 74 72 73 12
0 12 0 12
0 12 0 12
<1.0 <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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25(2013) )
[ [
11 055 11 055 11 - 056
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ [ [
[1 ] 4,072 (mB) [1 3,693 (mB) [1 1 4,724 (8)
0 0 0 12 0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12 0 12
<0.00030 1
<0.00005 1
<0.001 1
<0.001 1
0.002 <0.001 <0.001 4
<0.005 1
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 4
<0.10 <0.10 <0.10 12 2.90 0.90 1.80 12 117 0.66 0.96 4
0.09 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 <0.001 <0.001 4
<0.001 1
0.10 1 <0.06 1 0.08 <0.06 <0.06 4
<0.002 1 <0.002 1 <0.002 <0.002 <0.002 4
0.017 1 0.005 1 0.009 0.004 0.006 4
<0.004 1 <0.004 1 0.005 <0.004 <0.004 4
0.01 1 <0.01 1 <0.01 <0.01 <0.01 4
<0.001 1 <0.001 1 0.002 <0.001 <0.001 4
0.045 1 0.024 1 0.028 0.013 0.021 4
<0.010 1 <0.010 1 <0.020 <0.020 <0.020 4
0.015 1 0.008 1 0.009 0.004 0.007 4
0.002 1 0.002 1 0.002 0.001 0.002 4
<0.005 1 <0.005 1 <0.008 <0.008 <0.008 4
<0.01 1
0.02 1
<0.03 <0.03 <0.03 4
<0.01 1
29.8 1
<0.001 1
28.4 255 26.5 12 313 17.7 229 12 30.0 181 235 12
71 58 63 4
188 159 173 4
<0.02 1
<0.000001 | <0.000001 = <0.000001 6
2 <0.000001 = <0.000001 = <0.000001 6
<0.005 <0.005 <0.005 4
<0.0005 1
(ToC ) 0.9 0.8 0.9 12 038 0.6 0.7 12 1.0 0.6 0.8 12
pH 8.1 79 8.0 12 75 7.2 74 12 79 77 78 12
0 12 0 12 0 12
0 12 0 12 0 12
1.0 <1.0 <1.0 12 <1.0 <1.0 <1.0 12 <0.5 <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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25(2013) )
[ 1 [ 1 [
11 059 11 061 11 - 062
[ ] 01 - 00 [ ] o1 - o1 [ ] 01 - 00
[ [ [ 1
[ ] [ 1 [
[1 1 4713(m) i1 1 () [1 1 7.223(m)
0 0 0 12
( )(WPN/100m1)
C ) 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
<0.001 <0.001 <0.001 4
1.35 0.48 1.03 4
0.11 0.08 0.10 4
<0.1 <0.1 <0.1 4
<0.0002 <0.0002 <0.0002 4
1,4 <0.001 <0.001 <0.001 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 4
<0.002 <0.002 <0.002 4
0.012 0.006 0.009 4
0.008 0.003 0.006 4
<0.01 <0.01 <0.01 4
<0.001 <0.001 <0.001 4
0.022 0.013 0.016 4
0.008 0.005 0.007 4
0.007 0.004 0.005 4
<0.001 <0.001 <0.001 4
0.003 0.002 0.002 4
<0.01 <0.01 <0.01 4
0.02 <0.01 <0.01 4
<0.03 <0.03 <0.03 4
<0.01 <0.01 <0.01 4
19.6 170 185 4
0.010 <0.005 <0.005 4
17.1 9.7 124 12
63 43 56 4
153 129 146 4
<0.02 <0.02 <0.02 4
0.000002 0.000001 0.000002 12
2 0.000002 = <0.000001 = <0.000001 12
<0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4
(Toc ) 08 05 07 12
pH 77 73 75 12
0 12
0 12
14 <0.5 0.9 12
<0.1 <0.1 <0.1 12
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25(2013) )
[ [ 1 [ 1
11 - 062 11 063 11 063
[ ] 02 - 00 [ ] 01 - o1 [ ] 01 - 02
[ ] [ [
[ [ 1 [ 1
[1 ] 3,522 (mB) [1 1 5,120 (rB) [1 1 3,378(nB)
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
<0.005 <0.005 <0.005 4
<0.001 <0.001 <0.001 4
237 1.09 191 4
0.11 <0.08 <0.08 4
<0.1 <0.1 <0.1 4
<0.0002 <0.0002 <0.0002 4
1,4 <0.001 <0.001 <0.001 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 4
<0.002 <0.002 <0.002 4
0.009 0.003 0.006 4
0.008 0.002 0.005 4
<0.01 <0.01 <0.01 4
<0.001 <0.001 <0.001 4
0.019 0.009 0.014 4
0.007 0.003 0.005 4
0.007 0.003 0.005 4
<0.001 <0.001 <0.001 4
0.003 0.002 0.002 4
<0.01 <0.01 <0.01 4
0.02 <0.01 0.01 4
<0.03 <0.03 <0.03 4
<0.01 <0.01 <0.01 4
156 9.8 124 4
<0.005 <0.005 <0.005 4
259 124 15.7 12
77 51 69 4
166 115 150 4
<0.02 <0.02 <0.02 4
0.000003 | <0.000001 0.000002 12
2 0.000002 = <0.000001 | <0.000001 12
<0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4
aoc ) 08 04 0.6 12
pH 75 7.0 74 12
0 12
0 12
<0.5 <0.5 <0.5 12
<0.1 <0.1 <0.1 12

62



25(2013)

[ 1 [ 1 [ 1
11 - 063 11 - 063 11 - 065
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ ] [ ]
[1 ] 1,994 (mB) [1 ] (m8) [1 1 2,735(mB)
( ) (MPN/100mI)
(G
1,4
1,2 1,2
2
(ToC )
pH 79 72 77 365
<1.0 <10 <10 365
<0.1 <0.1 <0.1 365
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25(2013)

1

2,431 ()

1

1,414 ()

1

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH

64



25(2013)

1

176 ()

1

1,723 (1)

1

3,253(nB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013)

[ ] [ ] [ ]
11 - 071 11 - 072 11 - 073
[ ] 03 - 00 [ ] 01 -o01 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1,841 (nB) [1 1 (mB) 1 1 2,377(nB)
(C  )(MPN/100ml)
(G
1,4
1,2 1,2
2
(Toc ) 12 09 10 12
pH

66



25(2013)

1

795 (mB)

1

1,949 (n8)

1

231(n®)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH
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25(2013)

1

10,216 (n8)

1

4,388 (n8)

1

1,812 (nB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

(Toc )
pH

68



25(2013) )
[ 1 [ 1 [
11 084 11 084 11 - 084
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ [ [ 1
[ ] [ 1 [
[ 1 4277 () I 1 390(nB) [ 1 4376(n®)
0 0 0 12
( )(MPN/1200m1)
') 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
<0.001 <0.001 <0.001 4
2.03 0.43 111 4
0.12 0.07 0.10 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
0.15 <0.05 0.06 4
<0.002 <0.002 <0.002 4
0.012 0.004 0.008 4
0.005 <0.004 <0.004 4
0.02 0.01 0.02 4
<0.001 <0.001 <0.001 4
0.057 0.035 0.042 4
<0.020 <0.020 <0.020 4
0.015 0.009 0.011 4
0.010 0.005 0.008 4
<0.008 <0.008 <0.008 4
0.01 <0.01 0.01 4
<0.02 <0.02 <0.02 4
0.16 <0.03 0.07 4
<0.01 <0.01 <0.01 4
317 259 28.2 4
<0.005 <0.005 <0.005 4
525 40.2 46.5 12
103 79 93 4
214 194 205 4
<0.02 <0.02 <0.02 4
<0.000001 1
2 <0.000001 1
<0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4
(Toc ) 09 06 07 12
pH 75 7.0 73 12
0 12
0 12
17 <0.5 0.6 12
0.5 <0.1 0.1 12

69



25(2013) )
[ [ 1
11 - 084 11 - 084 11 084
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [
[ [ [ 1
[1 ] 916 (mB) [1 1 1,030(nB) [1 1 1,000 (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 <0.003 <0.003 <0.003 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1.95 0.73 134 4 <0.03 <0.03 <0.03 4
0.11 0.08 0.10 4 0.09 0.06 0.08 4
<0.1 <0.1 <0.1 4 <0.1 <01 <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
0.05 <0.05 <0.05 4 0.20 <0.05 0.09 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.019 0.004 0.010 4 0.004 0.003 0.004 4
0.008 <0.004 0.005 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
0.042 0.024 0.030 4 0.012 0.010 0.011 4
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
0.014 0.008 0.010 4 0.004 0.003 0.004 4
0.004 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
<0.01 <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
0.05 <0.03 <0.03 4 <0.03 <0.03 <0.03 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
18.6 9.9 146 4 14.0 132 136 4
<0.005 <0.005 <0.005 4 0.009 <0.005 0.005 4
317 16.7 239 12 74 6.1 6.8 12
80 40 64 4 33 32 33 4
193 104 145 4 104 92 98 4
<0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4
<0.000001 1 <0.000001 1
2 0.000002 1 <0.000001 1
<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 ) 10 05 0.8 12 05 <0.3 <0.3 12
pH 7.2 6.6 7.0 12 8.0 7.6 78 12
0 12 0 12
0 12 0 12
0.6 <0.5 <0.5 12 24 0.7 13 12
0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12
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1

946 (nB)

(m8)

[ 1

[ 1 -

[ 1

[ 1

[ 1 (m8)

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