25(2013) )
14 - 001 14 - 001 14 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 02
[ ] [ ] [ ]
[ [ [
[1 ] 58,463 (1mB) [1 1 233457(mB) [1 1 420,924 ()
<1 <1 <1 52 <1 <1 <1 51 <1 <1 <1 52
( )(MPN/100mI)
( ) 0 52 0 51 0 52
<0.00007 <0.00007 <0.00007 4 <0.00007 <0.00007 <0.00007 4 <0.00007 <0.00007 <0.00007 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
<0.001 <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
111 0.52 0.83 12 119 0.72 0.93 12 153 0.56 107 12
0.09 0.02 0.04 4 0.09 0.04 0.07 4 0.08 0.04 0.06 4
<0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
1,4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 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 <0.001 <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 <0.01 0.03 12 0.06 <0.01 0.02 12 0.04 0.01 0.03 12
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.007 0.002 0.004 4 0.007 0.001 0.003 4 0.005 0.001 0.003 4
<0.004 <0.004 <0.004 4 <0.004 <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
0.008 0.002 0.005 4 0.009 0.002 0.005 4 0.009 0.004 0.007 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 0.001 4 0.002 <0.001 0.001 4 0.003 0.001 0.002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.002 <0.001 0.001 4 0.002 <0.001 <0.001 4 0.002 <0.001 <0.001 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.10 0.03 0.05 12 0.04 <0.01 0.03 12 0.04 0.02 0.03 12
<0.01 <0.01 <0.01 12 0.01 <0.01 <0.01 12 0.01 <0.01 <0.01 12
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
7.0 41 51 4 7.2 51 6.3 4 74 6.5 6.8 4
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 4
14.0 44 77 12 9.4 52 73 12 11.0 72 8.4 12
61 43 49 12 53 40 48 12 70 56 63 12
106 79 93 4 102 93 98 4 125 95 110 4
<0.02 <0.02 <0.02 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.000003 ' <0.000001 | <0.000001 51 0.000007 = <0.000001 = <0.000001 50 0.000001 = <0.000001 = <0.000001 52
2 0.000001 = <0.000001 & <0.000001 51 0.000002 = <0.000001 = <0.000001 50 0.000003 = <0.000001 = <0.000001 52
<0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
(ToC ) 0.7 0.3 0.4 52 0.7 0.3 05 51 0.7 0.4 05 52
pH 79 6.8 75 52 74 7.0 7.3 51 75 71 73 52
0 365 0 358 0 365
0 365 0 358 0 365
0.9 <0.5 <0.5 52 <0.5 <0.5 <0.5 51 05 <0.5 <0.5 52
<0.1 <0.1 <0.1 52 <0.1 <0.1 <0.1 51 <0.1 <0.1 <0.1 52




25(2013) ( )
1 1
14 - 002 14 002 14 - 002
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ [ ]
[ 1 [ 1 [
[1 ] 772 (1) [1 ] () [1 1 51510(n8)
<1 <1 <1 52 <1 <1 <1 12
( )(MPN/100mI)
( ) 0 52 0 12
<0.00030 <0.00030 <0.00030 4 <0.00030 <0.00030 <0.00030 4
<0.00005 <0.00005 <0.00005 4 <0.00005 <0.00005 <0.00005 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <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
334 318 327 4 130 0.76 1.08 4
0.08 <0.05 0.06 4 0.11 0.09 0.10 4
<0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
1,4 <0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4
1,2 1,2 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.06 <0.05 <0.05 4 0.11 <0.05 <0.05 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.001 <0.001 <0.001 4 0.011 0.003 0.007 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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.001 <0.001 <0.001 4 0.018 0.006 0.012 4
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
<0.001 <0.001 <0.001 4 0.005 0.002 0.004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 4 0.08 0.03 0.05 12
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
227 183 20.7 4 7.8 6.1 6.8 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
24.9 19.6 216 52 10.6 6.8 79 12
134 127 130 12 63 55 59 12
246 233 238 4 125 90 107 12
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 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
<0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
<0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
(ToC ) 05 <0.2 <0.2 12 0.7 0.2 0.4 12
pH 8.0 77 78 52 7.7 72 74 53
0 52 0 53
0 52 0 53
<0.5 <0.5 <0.5 52 <0.5 <0.5 <0.5 53
<0.1 <0.1 <0.1 52 <0.1 <0.1 <0.1 53




25(2013) )
1
14 - 002 14 - 003 14 003
[ 1 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [
[ [ [ 1
[1 ] 10,603 (nB) [1 1 132,553(nB) [1 1 (m8)
<1 <1 <1 52 <1 <1 <1 25
( )(MPN/100mI)
( ) 0 52 0 25
<0.00007 <0.00007 <0.00007 4 <0.00010 <0.00010 <0.00010 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 <0.001 <0.001 <0.001 4
153 0.56 1.07 12 140 0.90 110 12
0.08 0.04 0.06 4 0.13 0.06 0.10 12
<0.1 <0.1 <0.1 4 <0.1 <01 <0.1 4
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
1,4 <0.001 <0.001 <0.001 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 <0.001 <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
0.04 0.01 0.03 12 0.07 <0.01 0.02 12
<0.002 <0.002 <0.002 4 <0.001 <0.001 <0.001 4
0.005 0.001 0.003 4 0.004 0.001 0.003 4
0.005 <0.004 <0.004 4 0.003 0.001 0.002 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
0.009 0.004 0.007 4 0.006 0.002 0.005 4
<0.010 <0.010 <0.010 4 0.003 0.001 0.002 4
0.003 0.001 0.002 4 0.002 <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 0.002 <0.001 0.001 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.04 0.02 0.03 12 0.06 0.02 0.04 12
0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
74 6.5 6.8 4 8.1 75 78 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12
11.0 72 8.4 12 12.0 71 838 12
70 56 63 12 63 62 63 4
125 95 110 4 94 68 82 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.000001 = <0.000001 ' <0.000001 52 0.000003 | <0.000001 0.000001 86
2 0.000003 = <0.000001 | <0.000001 52 0.000002 = <0.000001 = <0.000001 86
<0.008 <0.008 <0.008 4 <0.005 <0.005 <0.005 4
<0.0001 <0.0001 <0.0001 4 <0.0005 <0.0005 <0.0005 4
(ToC ) 0.7 0.4 0.5 52 0.7 0.3 05 12
pH 75 71 73 52 75 6.9 7.3 248
0 365 0 248
0 365 0 248
05 <0.5 <0.5 52 10 <1.0 <1.0 248
<0.1 <0.1 <0.1 52 <0.1 <0.1 <0.1 248




25(2013) )
1 1
14 - 003 14 005 14 005
[ ] 03 - 00 [ ] 01 - o1 [ ] 02 - 02
[ ] [ [
[ [ 1 [ 1
[1 ] 81,931 (mB) [1 1 81 () [1 1 2,011 (nB)
<1 <1 <1 12
( )(MPN/100mI)
( ) 0 25
<0.00010 <0.00010 <0.00010 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
5.70 3.10 4.30 12
0.11 0.08 0.09 12
<0.1 <0.1 <0.1 4
<0.0001 <0.0001 <0.0001 4
1,4 <0.001 <0.001 <0.001 43
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
0.07 <0.01 0.02 12
<0.001 <0.001 <0.001 4
0.001 <0.001 <0.001 4
0.002 <0.001 <0.001 4
<0.01 <0.01 <0.01 4
<0.001 <0.001 <0.001 4
0.011 0.011 0.011 4
0.002 <0.001 <0.001 4
0.002 <0.001 0.001 4
0.006 0.005 0.005 4
0.001 <0.001 <0.001 4
<0.01 <0.01 <0.01 4
0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 4
30.0 27.0 29.0 4
<0.001 <0.001 <0.001 12
40.0 20.0 32.0 12
88 65 77 4
230 120 180 4
<0.01 <0.01 <0.01 4
2
<0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4
aoc ) 06 03 05 12
pH 7.0 6.8 6.9 247
0 247
0 247
<1.0 <1.0 <1.0 247
<0.1 <0.1 <0.1 247




25(2013)

1

1,879 (nB)

1 2089(nd)

1

1,097 (m8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )




25(2013) )
1
14 006 14 - 007 14 - 007
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [ ]
[ 1 [ [
[1 ] 106 (nB) [1 1 7,427 (B) [1 1 118(nB)
0 0 0 12 0 0 0 12
( )(MPN/100mI)
( ) 0 12 0 12
<0.00010 <0.00010 <0.00010 4 <0.00010 <0.00010 <0.00010 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 <0.001 <0.001 <0.001 4
159 1.56 1.58 4 164 0.71 1.00 4
0.07 0.05 0.07 4 0.09 0.06 0.08 4
<0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
1,4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 1,2 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<0.001 <0.001 <0.001 4 0.019 <0.001 0.010 4
<0.002 <0.002 <0.002 4 0.007 <0.002 <0.002 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
0.005 <0.001 0.002 4 0.026 0.004 0.015 4
<0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
0.001 <0.001 <0.001 4 0.006 0.001 0.004 4
0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
<0.02 <0.02 <0.02 4 0.09 <0.02 0.06 4
<0.02 <0.02 <0.02 4 0.04 <0.02 0.02 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
120 838 101 4 9.1 72 8.3 4
<0.001 <0.001 <0.001 4 0.006 <0.001 0.002 4
9.8 7.8 838 12 9.1 51 78 12
81 78 80 4 84 58 68 4
160 146 154 4 150 112 129 4
<0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4
<0.000001 | <0.000001 = <0.000001 12 <0.000001 | <0.000001 = <0.000001 12
2 <0.000001 | <0.000001 = <0.000001 12 <0.000001 = <0.000001 = <0.000001 12
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
(ToC ) 0.2 <0.1 0.1 12 0.7 0.2 05 12
pH 79 7.6 78 12 7.8 72 7.6 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




25(2013) ( )
1 1
14 - 007 14 007 14 007
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ [
[ [ 1 [ 1
[1 ] 53,846 (1mB) [1 1 79 (nB) [1 1 82 (nB)
0 0 0 12
( )(MPN/100mI)
( ) 0 12
<0.00010 <0.00010 <0.00010 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
0.99 0.69 0.85 4
0.09 0.06 0.07 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
0.018 0.007 0.012 12
0.006 <0.002 <0.002 4
<0.01 <0.01 <0.01 12
<0.001 <0.001 <0.001 4
0.022 0.011 0.016 12
<0.008 <0.008 <0.008 4
0.005 <0.001 0.003 12
0.001 <0.001 <0.001 12
<0.001 <0.001 <0.001 4
<0.01 <0.01 <0.01 4
0.12 0.06 0.08 4
<0.02 <0.02 <0.02 4
<0.01 <0.01 <0.01 4
95 6.9 76 4
<0.001 <0.001 <0.001 4
10.0 6.9 8.4 12
72 58 64 4
136 106 123 4
<0.02 <0.02 <0.02 4
<0.000001 | <0.000001 ' <0.000001 12
2 <0.000001 | <0.000001 = <0.000001 12
<0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4
aoc ) 07 04 05 12
pH 7.7 7.0 75 12
0 12
0 12
<1.0 <1.0 <1.0 12
<0.1 <0.1 <0.1 12




25(2013)

1

364 (mB)

1

395(nB)

1

274(nB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )




25(2013) )
1
14 - 008 14 - 008 14 - 008
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ [ 1
[1 1 278,258 (nB) [1 1 140,455 () [1 1 855 (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 1
<0.00005 <0.00005 <0.00005 4 <0.00005 <0.00005 <0.00005 4 <0.00005 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
1.40 0.58 110 12 120 0.78 0.99 12 120 0.74 0.90 4
<0.08 <0.08 <0.08 12 011 <0.08 <0.08 12 0.08 <0.08 <0.08 4
<0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4 <0.1 1
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4 <0.0001 1
1,4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 1
1,2 1,2 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
0.006 0.001 0.004 4 0.005 <0.001 0.003 4 <0.001 1
0.004 0.002 0.003 4 0.004 <0.001 0.002 4 <0.001 1
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
0.010 0.003 0.007 4 0.007 0.002 0.004 4 0.001 1
0.004 0.001 0.003 4 0.004 <0.001 0.002 4 <0.001 1
0.004 0.001 0.002 4 0.002 <0.001 0.001 4 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 4
0.08 0.03 0.06 12 0.04 0.02 0.03 12 <0.01 1
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 1
85 6.3 74 4 8.6 6.1 7.3 4 71 1
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 4
9.9 6.5 79 12 12.0 7.2 9.3 12 33 29 32 4
72 56 64 12 64 46 56 12 55 43 49 4
112 102 109 4 121 94 110 4 99 1
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 1
0.000003 | <0.000001 0.000001 12 0.000004 = <0.000001 0.000002 12 <0.000001 1
2 0.000004 = <0.000001 0.000002 12 0.000003 | <0.000001 = <0.000001 12 <0.000001 1
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 1
<0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4 <0.0005 1
(ToC ) 0.8 0.4 0.6 12 0.6 0.3 05 12 1.0 0.3 05 12
pH 75 71 73 12 7.2 7.0 71 12 74 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 0.9 <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




25(2013)

1
14 - 008 14 - 008 14 - 008
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 341 (mB) [1 1 206 (mB) [1 201 (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
130 0.95 110 4 0.90 0.74 0.82 4 120 0.87 1.00 4
<0.08 <0.08 <0.08 4 <0.08 <0.08 <0.08 4 <0.08 <0.08 <0.08 4
<0.1 1 <0.1 1 <0.1 1
<0.0001 1 <0.0001 1 <0.0001 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.06 <0.06 <0.06 4 0.09 <0.06 <0.06 4 0.07 <0.06 <0.06 4
<0.001 1 <0.001 1 <0.001 1
0.003 1 0.008 1 0.004 1
0.002 1 0.003 1 0.002 1
<0.01 1 <0.01 1 <0.01 1
<0.001 1 <0.001 1 <0.001 1
0.003 1 0.010 1 0.005 1
0.002 1 0.004 1 0.002 1
<0.001 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
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 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
<0.01 1 <0.01 1 <0.01 1
44 1 4.9 1 59 1
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
19 19 19 4 32 31 32 4 26 25 25 4
42 37 39 4 41 30 36 4 45 32 39 4
72 1 66 1 84 1
<0.01 1 <0.01 1 <0.01 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 ) 0.9 0.2 0.4 12 0.6 0.3 0.4 12 0.3 0.2 0.3 12
pH 7.7 72 75 12 7.8 74 7.6 12 7.8 74 7.6 12
0 12 0 12 0 12
0 12 0 12 0 12
08 <0.5 <0.5 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 <0.1 <0.1 <0.1 12

10



25(2013) )
1 1
14 - 008 14 - 008 14 - 008
[ 1 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ ]
[ [ 1 [ 1
[1 ] 145 () [1 1 2,656 (mB) [1 1 289 (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
120 0.98 110 4 0.52 0.38 0.44 4 0.74 0.63 0.70 4
<0.08 <0.08 <0.08 4 <0.08 <0.08 <0.08 4 <0.08 <0.08 <0.08 4
<0.1 1 <0.1 1 <0.1 1
<0.0001 1 <0.0001 1 <0.0001 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.06 <0.06 <0.06 4 0.08 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 0.001 1
0.002 1 <0.001 1 0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.001 1 <0.001 1 <0.001 1
0.001 1 <0.001 1 0.002 1
<0.001 1 <0.001 1 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
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
<0.01 1 0.03 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
<0.01 1 <0.01 1 <0.01 1
4.8 1 29 1 34 1
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
23 22 23 4 42 338 4.0 4 16 15 1.6 4
35 26 31 4 32 30 31 4 42 37 39 4
74 1 54 1 62 1
<0.01 1 <0.01 1 <0.01 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 ) 0.3 0.2 0.2 12 0.2 <0.1 0.1 12 0.4 0.2 0.2 12
pH 75 71 73 12 7.3 7.0 7.2 12 7.6 72 74 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 <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

11



25(2013)

1

116 ()

1

644 (n8)

(m8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

12



25(2013)

(m8)

(m8)

(m8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

13



25(2013)

(m8)

(m8)

(m8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

14



25(2013)

(m8)

(m8)

(m8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

15



25(2013)

(m8)

(m8)

1

5,873(nB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

16



25(2013)

1

2,462 (nB)

1 1138(nd)

1

3,852(nB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

17



25(2013) ( )
14 - 012 14 - 012 14 - 012
[ ] 01 - 00 [ ] 03 - 00 [ ] 04 - 01
[ ] [ ] [ ]
[ [ [
[1 ] 22,457 (B) [1 1 7,842 (B) [1 1 6,634 (B)
3 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 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
4.10 3.00 3.80 12 5.40 3.30 4.80 12 6.10 2.80 5.00 12
0.08 1 <0.00 1 <0.08 1
0.0 1 <0.0 1 <0.0 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 0.005 <0.005 <0.005 4
1,2 1,2 0.000 0.000 0.000 4 <0.000 1 <0.000 1
<0.000 1 <0.000 1 <0.000 1
0.000 0.000 0.000 4 <0.000 <0.000 <0.000 4 0.001 0.001 <0.001 4
0.000 0.000 0.000 4 0.000 0.000 0.000 4 <0.001 0.000 <0.001 4
<0.000 1 <0.000 1 <0.000 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
0.003 0.001 0.002 4 0.002 0.001 0.002 4 0.004 <0.001 0.002 4
<0.004 <0.004 <0.004 4 0.004 0.004 0.004 4 0.004 0.004 0.004 4
0.00 0.00 0.00 4 <0.00 <0.00 <0.00 4 <0.00 <0.00 <0.00 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.010 0.010 0.010 4 0.010 0.010 0.010 4 0.010 0.010 0.010 4
<0.020 0.020 <0.020 4 <0.020 <0.020 <0.020 4 0.020 0.020 0.020 4
0.001 0.001 0.001 4 0.001 <0.001 <0.001 4 0.002 <0.001 0.001 4
0.001 0.001 0.001 4 <0.002 <0.001 <0.002 4 0.002 0.001 0.002 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 0.02 0.02 4 <0.02 <0.02 <0.02 4 0.02 <0.02 <0.02 4
0.03 1 <0.03 1 <0.03 1
0.01 1 <0.01 1 <0.01 1
9.5 1 7.6 1 7.7 1
<0.005 1 <0.005 1 <0.005 1
9.1 8.0 8.0 12 9.1 8.4 9.0 12 15.0 9.8 13.0 12
110 100 108 4 110 100 105 4 150 110 128 4
200 150 178 4 190 140 170 4 220 170 195 4
<0.02 1 <0.02 1 <0.02 1
<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 1 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.0005 1 <0.0005 1 <0.0005 1
(ToC ) 0.6 0.4 0.5 12 0.6 0.3 05 12 0.6 0.4 05 12
pH 7.0 6.8 6.9 12 7.6 7.1 75 12 7.2 6.8 7.0 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 <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

18



25(2013) )
1 1 1
14 015 14 - 015 14 - 015
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 3,398 (mB) [1 1 2,364 (rB) [1 1 1,841 (n8)
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
041 031 0.36 4 0.52 0.49 0.50 4
<0.08 <0.08 <0.08 4 <0.08 <0.08 <0.08 4
<0.1 1 <0.1 1
<0.0001 1 <0.0001 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
0.08 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.01 1 <0.01 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
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
<0.01 1 <0.01 1
0.03 <0.01 0.02 4 <0.01 <0.01 <0.01 4
<0.01 1 <0.01 1
120 1 58 1
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
5.2 49 51 4 32 31 31 4
140 110 120 4 68 67 68 4
263 1 137 1
<0.01 1 <0.01 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 ) <0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12
pH 7.3 6.6 7.0 12 7.8 74 76 12
0 12 0 12
0 12 0 12
<0.5 <0.5 <0.5 12 <0.5 <0.5 <0.5 12
0.2 <0.1 <0.1 12 <0.1 <0.1 <0.1 12

19



25(2013)

1

11,707 (n®)

1 3218(nd)

1

4,500 (mB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

20



25(2013)

(m8)

1

270(nB)

1

2,240 (8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

21



25(2013)

1

260 (mB)

1

179 ()

1

1,798 (rB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

22



25(2013)

1

859 (mB)

1 3127(md)

1

4,849 ()

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

23



25(2013)

1

1

979(nB)

(m8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

24



25(2013)

1

1,400 (nB)

1 1356(nd)

1

992 ()

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

25



25(2013)

1

9,098 (n8)

1

4,023(n8)

1

4,383(B)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

26



25(2013)

1

527 (nB)

1

2,966 (n8)

(m8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

27



25(2013)

1

1,198 (nB)

(m8)

1

4,200 (mB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

28



25(2013)

1

2,133 (mB)

1 3875(m)

1

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

29



25(2013)

1

783 (mB)

1

560 (mB)

1

1,782 (nB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

30



25(2013)

1

160 ()

(m8)

1

355(n8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

31



25(2013)

(m8)

1

1

210(B)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

32



25(2013)

1

338 (mB)

(m8)

1

1,731(nB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

33



25(2013)

(m8)

1

124 ()

(m8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

34



25(2013)

(m8)

1

188(n8)

(m8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

35



25(2013)

1

192 ()

1 3404(nd)

1

775(m8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

36



25(2013)

1

261 (B)

1

264 (nB)

1

511(nB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

37



25(2013)

1

671 (nB)

1 5881(m)

1

1,471 (nB)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

38



25(2013)

1

5,369 (n8)

1

850(1mB)

1

292 ()

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

39



25(2013)

1

1,203 (nB)

1 1408(nd)

1

3,141(m®)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

40



25(2013)

1

646 (M8)

1

924(nB)

1

2,420 (8)

( )(MPN/1200m1)
C )

1,4

1,2

1,2

pH

(Toc )

2



