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05
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21(2009) )
[ [ 1 [
47 - 003 47 - 003 47 - 004
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ 1 [
[ 1 [ 1 [ 1
[1 1 13,787(n®) i 1 o) [1 1 2505(m®)
[ 1 [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP [ GLP ] [ GLP ]
[ [ 1 [ 1
5 5
1900 210 765 4 370 16 110 4
( )(MPN/100mI) 310.0 3.0 52.8 12 47.0 10 11.0 12
(G
<0.001 <0.001 <0.001 2 <0.001 1
<0.00005 <0.00005 <0.00005 2 <0.00005 1
<0.001 <0.001 <0.001 2 <0.001 1
<0.001 <0.001 <0.001 2 <0.001 1
<0.001 <0.001 <0.001 2 <0.001 1
<0.005 <0.005 <0.005 2 <0.005 1
<0.001 <0.001 <0.001 2 <0.001 1
2.07 181 1.94 4 1.46 1
<0.05 <0.05 <0.05 2 <0.05 1
0.1 <0.1 <0.1 2 <0.1 1
<0.0001 <0.0001 <0.0001 2 <0.0001 1
1,4 <0.005 <0.005 <0.005 2 <0.005 1
1,2 1,2 <0.001 <0.001 <0.001 2 <0.001 1
<0.001 <0.001 <0.001 2 <0.001 1
<0.001 <0.001 <0.001 2 <0.001 1
<0.001 <0.001 <0.001 2 <0.001 1
<0.001 <0.001 <0.001 2 <0.001 1
0.02 <0.01 0.01 2 <0.01 1
0.19 0.08 0.14 2 0.03 1
0.20 0.09 0.15 2 <0.03 1
<0.01 <0.01 <0.01 2 <0.01 1
110.0 90.7 100.4 2 16.6 1
0.003 <0.001 0.002 2 <0.001 1
226.0 228 1425 12 220 1
267 234 255 4 181 1
663 296 504 12 234 1
<0.02 <0.02 <0.02 2 <0.02 1
<0.000001 = <0.000001 & <0.000001 2 <0.000001 1
2 <0.000001 = <0.000001 = <0.000001 2 <0.000001 1
<0.005 <0.005 <0.005 2 <0.005 1
<0.0005 <0.0005 <0.0005 2 <0.0005 1
(ToC ) 03 0.1 0.2 2 0.3 1
pH 7.6 75 7.6 2 76 1
0 2 0 1
3 2 0 1
31 15 23 2 <0.5 1
3.0 1.5 2.3 2 0.1 1




21(2009) )
[ 1 [ 1 [
47 - 004 47 - 004 47 - 004
[ 1 02 - 00 [ 1 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [
[ [ 1 [ 1
[ 1 66 (M8) n 1 175(nB) [1 1 1,086(m)
[ [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
1300 560 910 4 1100 20 380 4 400 58 180 4
( )(MPN/100mI) 4800.0 53.0 630.0 13 250.0 1.0 68.0 12 140.0 20 24.0 12
C )
<0.001 1 <0.001 1 <0.001 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
0.29 1 241 1 164 1
0.06 1 <0.05 1 <0.05 1
<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
<0.01 1 <0.01 1 <0.01 1
0.02 1 <0.01 1 0.02 1
<0.03 1 <0.03 1 0.03 1
<0.01 1 <0.01 1 <0.01 1
16.6 1 16.1 1 16.7 1
<0.001 1 <0.001 1 <0.001 1
213 1 217 1 230 1
79 1 215 1 152 1
138 1 277 1 208 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
aoc ) 06 1 03 1 03 1
pH 75 1 74 1 78 1
0 1 0 1 0 1
0 1 0 1 0 1
1.2 1 <0.5 1 <0.5 1
0.3 0.1 0.2 2 0.2 1 <0.1 1
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05

1,168 (n8)

1

05

[ GLP
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(8)

( )(MPN/100mI)
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2700
580.0

330 1200
10 1300

<0.001
<0.00005
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<0.001
<0.001
<0.001
<0.005
<0.001
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<0.0001
<0.005

1,2
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05
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05
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( )(MPN/100mI)
C )

56000

580 15345
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<0.001
<0.00005
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<0.001

1,4

0.90
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<0.001
<0.001
<0.001
<0.001
<0.001
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21(2009) )
[ 1 1 [
47 - 009 47 - 009 47 - 009
[ ] 01 - 02 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ ] [
[ 1 [ 1 [ 1
[ 1 2746 (nB) [1 ] (8) [1 ] (m8)
[ 1 [ 1 [ 1
05 01 05 01 05 01
[ 1 [ 1 [ 1
2 2 2
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP 1 [ GLP
[ ] [ ] [
3 3 3
74 2 12 12
( ) (MPN/100mI) 4.0 0.0 0.0 12
(G
<0.001 1
<0.00005 1
<0.001 1
<0.001 1
<0.001 1
<0.005 1
<0.001 1
8.46 5.98 7.68 48
<0.05 <0.05 <0.05 48
<0.1 1
<0.0001 1
1,4 <0.001 1
1,2 1,2 <0.001 1
<0.001 1
<0.001 1
<0.001 1
<0.001 1
<0.01 1
0.01 1
<0.03 <0.03 <0.03 12
<0.01 1
331 1
<0.001 1
517 434 47.1 48
323 296 312 12
498 451 479 12
<0.02 1
<0.000001 1
2 <0.000001 1
<0.005 1
<0.0005 1
(Toc ) 0.5 02 0.3 12
pH 74 7.0 71 363
0 363
1.0 <1.0 <1.0 363
05 <0.1 <0.1 363
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05
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05

16,567(18)
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1 18530(8)

1
01

( )(MPN/100mI)
C )

440

39

2
<0.001
<0.00005

16

<0.001
<0.001
<0.001
<0.005
<0.001
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1,4

518

451

4.67
<0.05
<0.1
<0.0001
<0.005

1,2

<0.001
<0.001
<0.001
<0.001
<0.001

Rl RN S

<0.02

0.03
<0.03
<0.01

R R e

40.3

750
296
468

39.3

66.1
276
408

39.8
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21(2009) )
[ [ 1 [
47 - 024 47 - 024 47 - 025
[ 1 02 - 01 [ ] 03 - 01 [
[ 1 [ 1 [ 1
[ [ 1 [
[ [ 1 [
[1 ] 2,261 (B) 1 ] 2,914 (8) 1
[ [ 1 [
05 01 05 01 05
[ 1 [ 1 [
3 3
[ 1 [ 1 [
3 3 1
[ GLP [ GLP [ GLP
[ [ [
9 0 1 16 390000 0 24380 16
(_ )(MPN/100mI)
C ) 0 12 0 12
<0.001 1 <0.001 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
5.86 548 5.66 13 9.07 722 8.63 13
<0.05 1 <0.05 1
<0.1 1 <0.1 1
<0.0001 1 <0.0001 1
1,4 <0.005 1 <0.005 1
1,2 1,2 <0.002 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
0.01 1 <0.01 1
0.02 1 0.02 1
<0.03 1 <0.03 1
<0.01 1 <0.01 1
318 28.0 29.9 13 91.5 66.5 74.2 13
<0.001 1 <0.001 1
479 40.1 442 13 166.9 134.9 152.2 13
242 201 226 13 294 246 269 13
368 304 342 13 652 574 601 13
<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 ) 0.3 1 0.3 1
pH 7.7 72 75 13 7.7 7.1 74 13
0 13 0 1
0.1 <0.1 <0.1 13 0.4 <0.1 0.1 13
<0.1 <0.1 <0.1 13 0.1 <0.1 <0.1 13
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21(2009) )
[ 1 [ 1 [
47 - 033 47 - 033 47 - 034
[ 1 01 - 00 [ 1 02 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [
[ ] [ 1 [ 1
[ ] 364 (nB) [ 1 2334(m) 1 1 16 ()
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP 1 [ GLP ] [ GLP
[ 1 [ ] [
5 5
940 86 470 4 1200 50 620 4 700 25 190 12
( )(MPN/100mI) 870.0 1.0 81.0 12 110.0 1.0 180 12 340.0 1.0 47.0 12
C )
<0.001 1 <0.001 1 <0.001 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
<0.03 1 0.08 1 <0.03 1
<0.05 1 <0.05 1 <0.05 1
<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 <0.002 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
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
211 1 017 1 <0.01 1
0.19 1 0.20 1 218 0.12 043 12
<0.01 1 <0.01 1 0.02 1
19.8 1 19.3 1 229 1
0.016 1 0.021 1 0.157 <0.001 0.019 12
317 1 276 1 36.7 180 274 12
46 1 42 1 506 17 408 12
110 1 111 1 152 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 ) 49 11 25 12 4.8 23 34 12 36 0.7 17 12
pH 73 1 76 1 74 6.9 71 12
0 12
0 1 0 1 0 12
59.0 17 15.0 12 40.0 74 16.7 12 30.0 57 11.0 12
22.0 1.1 5.9 12 11.0 0.9 3.3 12 6.0 <0.1 0.9 12
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21(2009) )
[ 1 [ 1 1
47 - 034 47 - 034 47 - 034
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 2168(nd) i 1 272(nB) [1 ] 881 ()
[ 1 [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP [ GLP ] [ GLP
[ [ 1 [
16 0 12 66 0 18 12 9 0 12
( )(MPN/100mI) 10 10 10 12 10 10 10 12 10 10 1.0 12
(G
<0.001 1 <0.001 1 <0.001 1
<0.00001 1 <0.00005 1 <0.00005 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
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
2.76 1 <0.03 1 0.68 1
<0.05 1 <0.05 1 <0.05 1
<0.1 1 <0.1 1 0.2 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 <0.002 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 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.01 1 <0.01 1 <0.01 1
<0.03 <0.03 <0.03 12 20.30 0.67 6.03 12 <0.03 <0.03 <0.03 12
<0.01 1 <0.01 1 <0.01 1
325 1 35.7 1 21.2 1
0.001 1 0.179 0.071 0.119 12 <0.001 1
55.2 38.7 45.0 12 60.7 437 50.1 12 39.3 30.2 35.1 12
287 242 269 12 290 253 279 12 313 280 292 12
400 1 436 1 411 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 ) 0.3 0.1 0.1 12 13 <0.1 0.3 12 0.3 0.1 0.1 12
pH 74 7.2 7.3 12 76 7.0 7.2 12 74 72 73 12
0 12 0 12 0 12
0 12 0 12 0 12
<0.5 <0.5 <0.5 12 82 4.3 5.6 12 <0.5 <0.5 <0.5 12
0.2 <0.1 0.0 12 120.0 2.8 26.0 12 <0.1 <0.1 <0.1 12
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21(2009) )
[ 1 [ [
47 - 035 47 - 035 47 - 035
[ 1 01 - 00 [ 1 02-o01 [ 1 03 - 02
[ 1 [ 1 [ 1
[ ] [ [
[ [ 1 [ 1
[ 1 1607 (nd) [ 1 1423(nd) 1 1 129 (B)
[ [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP [ GLP [ GLP ]
[ [ [ ]
920 160 540 4 1400 140 670 4 31 14 27 4
( )(MPN/100mI) 11.0 10 95 4 23.0 1.0 13.0 3 1.0 1.0 0.0 4
C )
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
0.007 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 <0.001 1
<0.09 1 0.03 1 1.36 1
<0.05 1 <0.05 1 <0.05 1
<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 <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
<0.01 1 <0.01 1 <0.01 1
1.46 1 011 1 <0.01 1
1.26 0.61 0.80 4 244 0.45 1.08 4 <0.03 1
0.06 1 <0.01 1 <0.01 1
30.2 1 254 1 378 1
0.145 0.016 0.075 4 0.303 0.018 0.135 4 <0.001 1
44.1 1 36.7 1 50.1 1
78 1 46 1 95 1
216 1 155 1 276 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000003 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 ) 47 19 27 12 32 18 23 4 0.3 1
pH 7.7 75 76 4 7.6 7.0 73 4 71 1
0 4 0 1
0 4 0 4 0 1
30.0 17.0 21.0 4 28.0 11.0 18.0 4 <0.5 1
11.0 5.6 7.4 4 7.9 3.0 5.1 4 <0.1 1
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