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PICHITTRA CHAYOPATHUM: UPGRADING QUALITY OF SWINE
WASTEWATER USING CONSTRUCTED WETLANDS THESIS ADVISOR :
ASSIST. PROF. CHONGCHIN POLPRASERT, Ph.D. 111 PP. ISBN 974-533-035-3

Two constructed wetland studies utilizing sedges (Cyperus corymbosus Rottb.) and

cattails (Typha angustifolia Linn.) were operated with the hydraulic retention time (HRT) of 4-27

days to quantify the treatment efficiency and the appropriated mathematical model of BOD
removal. The influent used was the swine wastewater pretreated with a retention pond. The
removal efficiencies were found to be in ranged of 66-92% for BOD, 70-97% for TSS, 72-96%
for TKN, 47-83% for NO,-N, 39-81% for TP, and 52-85% for Total Coliform Bacteria.

Both plants showed no difference in BOD removal at 0.05 significance level and the type
of plant did not have any influence on the removal efficiency. With longer HRT, however, the
removal efficiency increased.

The effluent from these wetlands still could not be recycled to use in the farm as its
characteristics were not conforming to the standards of fresh-water resources and provincial water
supply. But it could be discharged into the receiving water bodies; in accordance with the
effluent standard of pig farm being promulgated by the Pollution Control Department.

The mathematical model for BOD removal in constructed wetlands for both plants was
formulated in terms of HRT, fraction of BOD not removed and reaction rate constant, which

experiment results was consistent with following equation Ce/ C0= F EXp[-0.7KT(AV)1'75t].
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BOD = ANUADINTOONTIIUNIIF AT (Biochemical Oxygen Demand)
COD = ANUABINITOONFIVUIFUAT (Chemical Oxygen Demand)

FWS = ﬁuﬁcﬁuﬁwuuﬂwamuﬁyu k) (Free water Surface Flow Wetlands)
HLR = SAIIMITFAMANT (Hydraulic Loading Rate)

HRT = nmﬁmﬁuﬁyw (Hydraulic Retention Time)

NO,-N = Nitrate Nitrogen

OLR = fA31MITOUN3S (Organic Loading Rate)

TDS = ﬂl@ﬂll%ﬂa%aﬂlﬂ‘ﬁ%ﬂﬁuﬂ (Total Dissolved Solids)

TKN = Total Kjeldahl Nitrogen

™ = Y3 Tasusianua (Total Nitrogen)

TP = Woawosa ‘ﬁzwm (Total Phosphorus)

TSS = mmwﬁmmuaaﬂﬁwm (Total Suspended Solids)

9 = auilsza ﬂ‘ga’qmﬁgﬁ (Temperature Coefficient)

Y
= o

= Ay ﬁ NIVUNVQUVN (temperature-dependent reaction rate constant)

Q U
[

F = i a@IUYed BOD 7 hiansniida 1@ (faction of BOD not removed as
settleable near head work of the system)

A, = ﬁyuﬁﬁaﬁ’uﬁaﬁmﬁ"uﬁimiimmaﬁum% (Specific Surface Area for
Microbial Activity)

d = asEneuMsnszae (Dispersion Number)

n = NI 1FIUFDIIAY (void fraction in the media)
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a3t 10 wamiﬁﬂ‘y1mﬁﬁﬂmmmﬁuﬁaﬁumﬂﬁzayiﬂﬂﬂau

time (min) | mL AgNO, | C (mg/L) |time (min) Ati C(gL)| CIC=C, | Ct | tCt | £'Ct
0 0.8 0.00 0 0 |0.0000 | 0.0000 |0.0000[0.0000| 0.00

5 7.6 344.56 5 5 [0.3446 | 0.0091 [0.0455(0.2275| 1.14

10 21.0 977.04 10 5 109770 | 0.0259 [0.1295|1.2950| 12.95

13 19.0 882.64 13 3 10.8826| 0.0234 10.0702|0.9126| 11.86

15 17.4 807.12 15 2 10.8071| 0.0214 |0.0428|0.6420| 9.63

18 12.7 585.28 18 3 10.5853| 0.0155 ]0.0465|0.8370| 15.07

21 8.9 405.92 21 3 10.4059| 0.0108 |0.0324|0.6804| 14.29

24 6.3 283.20 24 3 10.2832| 0.0075 ]0.0225|0.5400| 12.96

27 4.7 207.68 27 3 10.2077| 0.0055 ]0.0165|0.4455| 12.03

30 3.9 169.92 30 3 10.1699 | 0.0045 |0.0135(0.4050 12.15
33 3.9 169.92 33 3 10.1699 | 0.0045 |0.0135|0.4455| 14.70
36 2.8 118.00 36 3 10.1180 | 0.0031 |0.0093|0.3348| 12.05
39 2.2 89.68 39 3 10.0897 | 0.0024 |0.0072|0.2808 | 10.95
42 2.0 80.24 42 3 10.0802 | 0.0021 [0.0063|0.2646| 11.11
45 1.2 42.48 45 3 10.0425| 0.0011 |0.0033[0.1485| 6.68

50 0.9 28.32 50 5 10.0283 | 0.0007 |0.0035|0.1750| 8.75

55 0.7 18.88 55 5 10.0189 | 0.0005 |0.00250.1375| 7.56
HasIN | 0.465 |7.7717[173.89
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3197 20 wamiﬁﬂymwﬁﬁﬂmmmmﬁuﬁ'cﬁumﬂﬁxﬁyfﬂgﬂmﬁ
time (min) | mL AgNO, | C (mg/L) |time (min) Ati C(gL)| CIC=C,| Ct | tCt | f'Ct
0 0.80 0.00 0 0 {0.0000 | 0.0000 |0.0000| 0.000 | 0.00
5 9.40 429.52 5 5 10.4295| 0.0114 [0.0570| 0.285 | 1.43
10 14.10 651.36 10 5 10.6514 | 0.0173 [0.0865| 0.865 | 8.65
15 18.10 840.16 15 5 10.8402 | 0.0223 |0.1115| 1.673 | 25.09
20 12.50 575.84 20 5 10.5758 | 0.0153 [0.0765| 1.530 | 30.60
25 8.00 363.44 25 5 103634 | 0.0096 |0.0480| 1.200 | 30.00
30 6.00 269.04 30 5 10.2690 | 0.0071 [0.0355| 1.065 | 31.95
35 4.10 179.36 35 5 10.1794 | 0.0048 |0.0240| 0.840 | 29.40
40 3.00 127.44 40 5 10.1274 | 0.0034 |0.0170| 0.680 | 27.20
45 2.10 84.96 45 5 10.0850 | 0.0023 [0.0115/ 0.518 | 23.29
50 1.50 56.64 50 5 10.0566 | 0.0015 [0.0075| 0.375 | 18.75
55 1.20 42.48 55 5 10.0425 | 0.0011 [0.0055| 0.303 | 16.64
60 0.80 23.60 60 5 10.0236 | 0.0006 |0.0030| 0.180 | 10.80
65 0.80 23.60 65 5 10.0236 | 0.0006 |0.0030| 0.195 | 12.68
70 0.60 14.16 70 5 10.0142 | 0.0004 [0.0020| 0.140 | 9.80
75 0.60 14.16 75 5 10.0142 | 0.0004 [0.0020| 0.150 | 11.25
HA3IN |0.4905| 9.998 |287.51
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Total Coliform
. o A COD | BOD | TSS | TDS | TKN |NO,-N| TP
wouAUAl Bacteria
(mg/L) |(mg/L)|(mg/L)|(mg/L) |(mg/L)|(mg/L)|(mg/L)

no./100 mL

7/5/00 590.4 | 220.7 | 118.0 |1380.0| 52.2 | 1.522 | 59.9 1.58E+07
7/6/00 492.0 | 195.3 | 272.0 |1220.0| 45.0 | 1.599 | 68.1 3.01E+07
7/7/00 623.2 | 238.1 | 190.0 | 1298.0| 48.3 | 1.405 | 58.6 2.32E+07
11/7/00 331.9 | 136.7 | 112.0 | 910.0 | 43.3 | 1.483 | 96.6 7.10E+06
11/8/00 412.6 | 141.9 | 136.0 | 865.0 | 32.3 | 1.781 | 86.2 8.10E+06
11/9/00 356.4 | 138.0 | 104.0 | 930.0 | 48.2 | 1.514 | 98.2 6.30E+06
11/10/00 3754 | 151.5 | 98.0 | 975.0 | 47.0 | 1.612 | 93.7 8.54E+06
11/30/00 300.8 | 129.9 | 108.0 | 915.0 | 41.8 | 1.677 | 99.4 7.20E+06
12/1/00 325.3 [ 132.9 | 96.0 | 895.0 | 37.8 | 1.586 | 94.7 6.00E+06
12/2/00 367.3 | 148.5 | 104.0 | 870.0 | 34.5 | 1.547 | 104.0 | 2.30E+06
12/3/00 337.6 | 138.4 | 116.0 | 935.0 | 39.4 | 1.418 | 91.2 5.70E+06
12/6/00 337.9 | 135.3 | 128.0 | 920.0 | 38.6 | 1.679 | 106.7 1.13E+07
12/7/00 294.6 | 134.0 | 104.0 | 925.0 | 36.9 | 1.633 | 100.1 7.80E+06
12/8/00 374.6 | 138.3 | 112.0 [1065.0| 32.3 | 1.856 | 96.5 9.50E+06
12/9/00 359.0 | 136.9 | 116.0 | 930.0 | 24.4 | 1.920 | 91.2 6.95E+06
12/20/00 398.1 | 147.0 | 132.0 | 870.0 | 29.6 | 1.546 | 96.5 7.02E+06
12/21/00 3435 | 151.5| 112.0 | 895.0 | 31.5 | 1.674 | 91.4 1.24E+07
12/22/00 317.1 | 132.1 | 100.0 | 970.0 | 34.4 | 1.789 | 93.0 8.52E+06
12/23/00 356.2 | 134.0 | 92.0 | 855.0 | 39.0 | 1.599 | 91.7 2.48E+07
12/24/00 328.2 | 137.0 | 104.0 | 820.0 | 48.3 | 1.910 | 88.2 9.08E+06
12/25/00 295.5 | 141.5 | 100.0 | 850.0 | 19.1 | 1.885 | 81.7 9.14E+06
12/26/00 357.6 | 132.1 | 84.0 | 810.0 | 20.7 | 1.675 | 79.2 1.10E+07
12/27/00 442.7 | 134.0 | 98.0 | 905.0 | 31.3 | 1.802 | 89.9 1.36E+07
?hm?;ﬂ 379.04|148.93|118.96|956.87| 37.21 | 1.66 | 89.42 1.09E+07
séinﬁmmummjjm 85.57 | 28.76 | 39.46 |147.87| 8.98 | 0.15 | 12.57 | 6.71E+06
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@owAuAl | vidh | vieen | % matia [@ewsuAl| wudh | veen |%msmiia
4/16/00 | 873.6 | 436.8 25.01 6/4/00 958.6 211.2 68.26
4/17/00 890.4 459.2 21.17 6/7/00 492.8 140.8 78.84
4/18/00 789.6 319.2 52.03 6/9/00 540.0 70.4 89.42
4/19/00 907.2 403.2 39.40 6/11/00 540.0 262.8 60.50
4/20/00 721.6 393.6 40.85 6/13/00 993.6 2539 61.84

5/2/00 426.4 524.8 21.13 6/15/00 288.0 223.2 66.46
5/3/00 459.2 131.2 80.28 6/17/00 504.0 208.8 68.62
5/4/00 800.0 384.0 42.29 6/19/00 432.0 219.6 67.00
5/5/00 5440 | 160.0 75.95 6/21/00 | 336.0 168.0 74.75
5/6/00 896.0 | 384.0 4229 6/22/00 | 668.0 181.4 72.73
5/7/00 608.0 | 192.0 71.14 6/23/00 | 480.0 174.7 73.74
5/8/00 7392 | 268.8 59.60 6/24/00 | 576.0 182.3 72.60
5/10/00 | 688.0 | 176.0 73.55 6/25/00 | 756.0 184.8 72.23
5/11/00 | 5904 | 240.0 63.93 6/28/00 | 436.8 184.9 72.21
5/12/00 | 688.8 | 328.0 50.7 6/29/00 | 604.8 194.9 70.71
5/19/00 | 5904 | 426.4 35.92 6/30/00 | 336.0 183.0 72.50
5/22/00 | 459.2 32.8 95.07 7/1/00 336.0 171.4 74.25
5/25/00 754.4 65.6 90.14 7/2/00 504.0 174.7 73.74
5/26/00 1344.0 65.6 90.14 7/3/00 504.0 191.5 71.22
5/27/00 608.0 224.0 66.34 7/4/00 470.4 184.8 72.23
5/29/00 1408.0 246.4 62.97 7/5/00 590.4 193.5 70.92
5/31/00 1302.4 316.8 52.39 7/6/00 492.0 170.6 74.37
6/3/00 1056.0 268.0 59.72 7/7/00 623.2 177.1 73.38

Aunde | 58249 | 182.63 72.55
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137197 33 COD (mg/L) ﬁmuwuﬁﬁﬁuﬁmﬁzﬁyfﬂﬂﬂauﬁnmﬁmﬁuﬁyw 15.5 U
GowAuAl | udh | weon [omamisa|dewsudl| siudh | sheen | % mafisa
7/19/00 384.0 268.8 19.41 9/16/00 3194 99.8 70.08
7/23/00 451.2 165.4 50.40 9/17/00 3254 160.7 51.82
7/25/00 263.2 173.0 48.14 9/18/00 211.7 133.3 60.03
7/31/00 356.6 150.4 54.91 9/19/00 250.9 133.3 60.03
8/1/00 294.4 176.6 47.04 9/20/00 279.4 107.5 67.77
8/3/00 2304.0 172.8 48.19 9/21/00 265.0 111.4 66.60
8/5/00 396.0 219.6 34.16 9/25/00 248.2 120.3 63.93
8/8/00 288.0 111.6 66.54 9/27/00 | 221.8 | 97.8 70.69
8/10/00 571.2 183.6 44.95 9/28/00 | 173.0 | 752 77.45
8/15/00 350.4 232.5 30.29 10/1/00 | 203.8 | 121.5 63.57
8/20/00 320.0 212.0 36.44 102/00 | 1764 | 862 74.15
8/21/00 340.9 248.1 25.61 10/5/00 | 1450 | 90.2 72.96
8/22/00 360.0 224.0 32.84 10/7/00 | 260.5 | 745 77.66
8/25/00 360.0 100.7 69.80 10/9/00 | 499.0 | 215.4 35.42
8/26/00 308.0 96.0 71.22 10/14/00 | 261.0 | 115.2 65.46
8/27/00 412.0 112.0 66.42 10/15/00 | 314.9 | 130.6 60.84
8/28/00 372.4 145.0 56.51 10/16/00 215.0 122.9 63.15
8/29/00 3214 258.7 22.43 10/17/00 184.3 134.4 59.70
8/30/00 415.5 137.2 58.86 10/18/00 268.7 199.7 40.12
9/1/00 388.1 145.0 56.51 10/19/00 291.8 115.2 65.46
9/2/00 301.8 152.9 54.16 10/20/00 176.0 84.0 74.81
9/7/00 408.0 134.6 59.64 10/27/00 264.0 120.0 64.02
9/8/00 257.0 146.9 55.95 10/28/00 216.0 152.0 54.43
9/10/00 286.0 163.2 51.07 10/29/00 168.0 116.0 65.22
9/11/00 176.6 115.2 65.46 10/30/00 232.0 112.0 66.42
9/12/00 172.8 103.7 68.91 10/31/00 | 320.0 | 148.0 55.62
9/13/00 188.2 119.0 64.32 11/1/00 | 2274 | 117.6 64.74
9/15/00 2342 99.8 70.06 11/2/00 | 247.1 | 141.1 57.69
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137197 39 (A8) COD (mg/L) 1’71'vhuv‘%uﬁﬂljuﬁwﬂwﬁyiﬂﬂﬂauﬁnmﬁmﬁm‘i’w 15.5 3
GowAuAl | vidh | vheen [% mafia |dewsuAl| udh | theen |% mafisa
11/3/00 | 266.6 | 145.0 56.52 11/23/00 | 3429 | 256.8 23.00
11/5/00 | 258.7 | 1529 54.16 11/24/00 | 3429 | 243.7 26.93
11/6/00 | 278.9 | 145.0 56.52 11/25/00 | 3502 | 279.7 16.14
11/7/00 | 3319 | 179.5 46.17 11/27/00 | 3256 | 218.1 34.61
11/8/00 | 412.6 | 151.0 54.74 11/28/00 | 365.9 176.7 47.02
11/9/00 356.4 140.0 58.02 11/29/00 331.0 165.2 50.47
11/10/00 375.4 148.0 55.62 11/30/00 300.8 148.2 55.56
11/11/00 325.7 203.8 38.89 12/1/00 3253 146.6 56.04
11/12/00 398.4 168.6 49.45 12/2/00 367.3 128.9 61.35
11/13/00 351.1 156.8 52.99 12/3/00 337.6 140.3 57.93
11/14/00 334.8 207.8 37.69 12/4/00 402.7 143.6 56.94
11/15/00 436.7 160.7 51.82 12/5/00 388.0 1344 59.70
11/16/00 399.4 172.5 48.28 12/6/00 337.9 130.0 61.02
11/19/00 320.0 176.4 47.11 12/7/00 294.6 135.0 59.52
11/20/00 | 3583 | 180.3 45.94 12/8/00 | 374.6 133.5 59.97
11/21/00 | 3282 | 200.7 39.82 12/9/00 | 359.0 138.2 58.56
11/22/00 | 3564 | 213.4 36.02 Aunde | 333.52 | 137.87 58.66
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13197 49 COD (mg/L) ﬁﬁwuwuﬁﬁﬁuﬁwﬂﬁzﬁyfﬂﬂﬂauﬁnmﬁmﬁuﬁyw 6.3
GowAuAl | wudh | vheen |% mamisaidewsuall udh | sheen | % mafida
7/31/00 | 356.6 176.6 51.70 9/19/00 | 250.9 121.5 66.78
8/1/00 294.4 180.3 50.70 9/20/00 279.4 92.2 74.79
8/3/00 2304.0 172.8 52.75 9/21/00 265.0 99.8 72.71
8/5/00 396.0 165.6 54.72 9/25/00 248.2 105.3 71.21
8/8/00 288.0 129.6 64.56 9/27/00 221.8 67.7 81.49
8/10/00 571.2 179.5 50.91 9/28/00 173.0 71.4 80.46
8/15/01 350.4 184.6 49.52 10/1/00 203.8 86.2 76.43
8/20/00 320.0 180.0 50.78 10/2/00 176.4 125.4 65.71
8/21/00 | 340.9 188.0 48.59 10/3/00 | 190.6 1333 63.55
8/22/00 | 360.0 180.0 50.78 10/5/00 | 145.0 90.2 75.33
8/25/00 | 360.0 | 200.0 4531 10/7/00 | 260.5 98.0 73.20
8/26/00 | 308.0 176.0 51.87 10/9/00 | 499.0 165.1 54.85
8/27/00 | 412.0 184.0 49.68 | 10/11/01 | 2759 134.4 63.25
8/28/00 | 3724 164.6 54.98 | 10/14/00 | 261.0 107.5 70.60
8/29/00 | 3214 145.0 60.34 | 10/15/00 | 314.9 149.8 59.04
8/30/00 | 415.5 188.2 48.55 10/16/00 | 215.0 103.7 71.64
9/1/00 388.1 113.7 68.91 10/17/00 | 1843 126.7 65.35
9/2/00 301.8 372.4 -1.83 10/18/00 268.7 103.7 71.64
9/7/00 408.0 69.3 81.05 10/19/00 291.8 107.5 70.60
9/8/00 257.0 102.0 72.11 10/20/00 176.0 92.0 74.84
9/10/00 286.0 167.3 54.25 10/27/00 264.0 110.2 69.87
9/11/00 176.6 96.0 73.75 10/28/00 216.0 140.0 61.72
9/12/00 172.8 88.3 75.85 10/29/00 168.0 112.0 69.37
9/13/00 188.2 96.0 73.75 10/30/00 232.0 96.0 73.75
9/15/00 234.2 111.4 69.55 10/31/00 320.0 168.0 54.06
9/16/00 3194 80.6 77.96 11/1/00 227.4 129.4 64.61
9/17/00 | 325.4 113.7 68.91 11/2/00 | 247.1 113.7 68.91
9/18/00 | 211.7 117.6 67.84 11/3/00 | 266.6 172.5 52.83
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137197 4% (A9) COD (mg/L) ﬁvhuv‘%udGljumﬂizﬁyiﬂﬂﬂauﬁnmﬁmﬁmﬁ 6.3 U
@owAuAl | vudh | veen |% mafda | @ow Al | udh | vheen | % mafia

11/5/00 | 258.7 | 141.1 61.42 12/3/00 | 337.6 | 130.0 64.45
11/6/00 278.9 129.4 64.61 12/4/00 402.7 140.4 61.61
11/7/00 3319 118.3 67.64 12/5/00 388.0 140.4 61.61
11/8/00 412.6 134.6 63.18 12/6/00 3379 133.8 63.41
11/9/00 356.4 108.0 70.47 12/7/00 294.6 125.6 65.65
11/10/00 375.36 68.0 81.41 12/8/00 374.6 144.3 60.54
11/11/00 325.7 149.0 59.26 12/9/00 359.0 157.8 56.85
11/12/00 398.4 113.7 68.91 12/10/00 374.6 139.4 61.88
11/13/00 | 351.1 | 109.8 69.97 12/11/00 | 359.0 | 122.5 66.50
11/14/00 | 3348 | 1254 65.71 12/12/00 | 2933 | 131.6 64.01
11/15/00 | 436.7 | 133.3 63.55 12/13/00 | 398.6 | 146.7 59.88
11/16/00 | 399.4 | 133.3 63.55 12/14/00 | 449.0 | 135.6 62.92
11/19/00 | 3200 | 141.1 61.42 12/15/00 | 3723 | 149.5 59.12
11/20/00 | 3583 | 154.6 57.72 12/16/00 | 3619 | 135.7 62.89
11/21/00 | 3282 | 191.3 47.69 12/17/00 | 3693 | 125.1 65.79
11/22/00 | 3564 | 176.6 51.71 12/18/00 | 306.1 | 132.5 63.77
11/23/00 | 3429 | 195.0 46.68 12/19/00 | 313.4 | 1448 60.40
11/24/00 3429 180.3 50.70 12/20/00 398.1 136.2 62.76
11/25/00 350.2 161.9 55.73 12/21/00 343.5 149.2 59.20
11/27/00 325.6 154.2 57.83 12/22/00 317.1 140.4 61.61
11/28/00 365.9 124.1 66.06 12/23/00 356.2 136.8 62.59
11/29/00 331.0 161.7 55.78 12/24/00 328.2 147.2 59.75
11/30/00 300.8 142.9 60.92 12/25/00 295.5 147.2 59.75
12/1/00 3253 133.8 63.41 12/26/00 357.6 139.8 61.77
12/2/00 367.3 154.9 57.65 12/27/00 442.7 143.5 60.76

Aunde | 32249 | 141.76 61.24




~ A tial’ A g’ a 4 ~ v I gl ]
M13NN 59 COD (mg/L) °VIWWNWUﬂﬁNHWﬂﬁgﬂyﬂﬂﬂﬂaNﬂL'Jmﬂﬂlﬂ‘ﬂlﬂ 3.7 3
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@owAuAl | viudh | shoon |% mafisa [@owiuAl| dudh | een |%mamisa
7/23/00 451.2 180.5 45.33 9/15/00 234.2 76.8 76.74
7/25/00 263.2 180.5 45.33 9/16/00 3194 99.8 69.77
7/27/01 423.1 391.0 -18.44 9/17/00 3254 172.5 47.75
7/31/00 356.6 221.8 32.81 9/18/00 211.7 145.0 56.08
8/1/00 294.4 283.4 14.17 9/19/00 250.9 125.4 62.02
8/3/00 2304.0 211.2 36.03 9/20/00 279.4 134.4 59.29
8/5/00 396.0 212.4 35.67 9/21/00 265.0 161.3 51.14
8/8/00 288.0 | 172.8 47.66 9/25/00 248.2 221.8 32.82
8/10/00 | 5712 | 208.1 36.97 9/27/00 221.8 135.4 59.00
8/15/01 | 3504 | 243.6 26.22 9/28/00 173.0 75.2 77.22
8/19/01 | 360.5 | 272.0 17.61 10/1/00 203.8 164.6 50.14
8/20/01 | 320.0 | 256.0 22.46 10/2/00 176.4 123.4 62.62
8/21/01 | 3409 | 328.0 0.65 10/3/00 190.6 149.0 54.87
8/22/01 | 360.0 | 276.0 16.40 10/5/00 145.0 145.0 56.08
8/25/00 | 360.0 | 208.0 37.00 10/7/00 260.5 138.4 58.08
8/26/00 | 308.0 | 216.0 34.58 10/9/00 499.0 126.7 61.62
8/27/00 412.0 208.0 37.00 10/11/00 2759 130.6 60.44
8/28/00 372.4 203.8 38.26 10/14/00 261.0 169.0 48.81
8/29/00 3214 184.2 44.20 10/15/00 314.9 107.5 67.44
8/30/00 415.5 156.8 52.51 10/16/00 215.0 111.4 66.26
9/1/00 388.1 152.9 53.69 10/17/00 184.3 1344 59.29
9/2/00 301.8 149.0 54.88 10/18/00 268.7 122.9 62.77
9/7/00 408.0 220.3 33.27 10/19/00 291.8 130.4 60.50
9/8/00 257.0 130.6 60.44 10/20/00 176.0 88.0 73.35
9/10/00 286.0 102.0 69.10 10/27/00 264.0 120.0 63.65
9/11/00 | 176.6 | 142.1 56.96 10/28/00 | 216.0 144.0 56.38
9/12/00 | 172.8 | 119.0 63.96 10/29/00 | 168.0 112.0 66.08
9/13/00 | 1882 | 130.6 60.45 10/30/00 | 232.0 104.0 68.50
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137197 59 (A9) COD (mg/L) 1’71'vhuv‘%uﬁﬂljuﬁwﬂwﬁyiﬂﬂﬂauﬁnmﬁmﬁm‘i’w 3.7
@owAuAl | vidh | vieen |%maida | @owuAl| wudh | sheen |% msfiia
10/31/00 | 3200 | 160.0 51.54 11/16/00 | 399.4 156.8 52.51
11/1/00 227.4 121.5 63.20 11/17/00 320.0 176.4 46.57
11/2/00 247.1 160.7 51.33 11/18/00 358.3 179.6 45.60
11/3/00 266.6 176.4 46.57 11/19/00 328.2 185.8 43.72
11/4/00 258.7 152.9 53.69 11/20/00 356.4 190.8 42.21
11/5/00 278.9 145.0 56.08 11/21/00 3429 181.4 45.06
11/7/00 3319 151.0 54.28 11/22/00 3429 173.0 47.60
11/8/00 412.6 138.7 57.98 11/23/00 350.2 178.7 45.87
11/9/00 | 3564 | 160.0 51.54 11/27/00 | 325.6 169.2 48.75
11/10/00 | 3754 | 136.0 58.81 11/28/00 | 365.9 170.5 48.36
11/11/00 | 325.7 | 164.6 50.14 11/29/00 | 331.0 176.8 46.45
11/12/00 | 3984 | 145.0 56.08 11/30/00 | 300.8 165.4 49.90
11/13/00 | 351.1 | 180.3 45.39 12/1/00 | 325.3 169.2 48.75
11/14/00 | 3348 | 172.5 4775 12/2/00 | 367.3 161.9 50.96
11/15/00 | 436.7 | 168.6 48.93 12/3/00 | 337.6 165.6 49.84
Aunde | 28277 | 171.17 48.15
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@owAuAl | vudh | veen |% mafia | @owiuAl| vudh | vheen |% mamisa
4/16/00 873.6 571.2 14.15 6/4/00 958.6 246.4 62.97
4/17/00 890.4 453.6 31.83 6/7/00 492.8 457.6 31.23
4/18/00 789.6 352.8 46.98 6/9/00 540.0 281.6 57.68
4/19/00 907.2 470.4 29.30 6/11/00 540.0 504.0 24.25
4/20/00 721.6 426.4 35.92 6/13/00 993.6 515.2 22.57

5/2/00 426.4 656.0 1.41 6/15/00 288.0 259.2 61.04
5/3/00 459.2 492.0 26.06 6/17/00 504.0 306.0 54.01
5/4/00 800.0 | 416.0 37.48 6/19/00 | 4320 | 3132 52.93
5/5/00 5440 | 224.0 66.34 6/21/00 | 336.0 | 2486 62.63
5/6/00 896.0 | 192.0 71.14 6/22/00 | 668.0 | 248.6 62.63
5/7/00 608.0 | 480.0 27.86 6/23/00 | 480.0 194.9 70.71
5/8/00 7392 | 672.0 -0.99 6/24/00 | 576.0 | 203.0 69.50
5/10/00 | 688.0 | 784.0 -17.83 6/25/00 | 756.0 | 194.9 70.71
5/11/00 | 5904 | 528.0 20.65 6/28/00 | 436.8 197.2 70.36
5/12/00 | 688.8 | 918.4 -38.03 6/29/00 | 604.8 | 211.7 68.19
5/19/00 | 5904 | 426.4 35.92 6/30/00 | 336.0 188.2 71.72
5/22/00 459.2 131.2 80.28 7/1/00 336.0 205.0 69.20
5/25/00 754.4 229.6 65.49 7/2/00 504.0 194.9 70.71
5/26/00 1344.0 256.0 61.53 7/3/00 504.0 205.0 69.20
5/27/00 608.0 320.0 51.91 7/4/00 470.4 191.5 71.22
5/29/00 1408.0 492.8 25.94 7/5/00 590.4 187.0 71.90
5/31/00 1302.4 422.4 36.52 7/6/00 492.0 177.1 73.38
6/3/00 1056.0 704.0 -5.80 7/7/00 623.2 196.8 70.42

Aunde | 562.14 | 19543 70.63
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dowsuAl| vidh | vieen | % matia | dewsudl | siud | vieen % msmisa
7/19/00 | 384.0 | 2458 24.17 9/20/00 2794 | 96.0 70.38
7/23/00 | 4512 | 199.3 38.51 9/21/00 265.0 | 1429 55.91
7/25/00 | 2632 | 161.7 50.11 9/25/00 2482 | 1354 58.23
72701 | 3904 | 173.0 46.63 9/27/00 221.8 | 86.5 73.32
7/31/00 | 356.6 | 176.7 45.47 9/28/00 173.0 | 101.9 68.56
8/1/00 2944 | 198.7 38.68 10/1/00 203.8 | 136.5 57.88
8/3/00 | 2304.0 | 30.7 90.52 10/2/00 176.4 | 145.0 55.26
8/5/00 396.0 | 2304 28.91 10/3/01 146.7 | 105.8 67.35
8/8/00 288.0 | 208.8 35.57 10/5/00 1450 | 90.2 72.17
8/10/00 | 5712 | 2326 28.24 10/7/00 260.5 | 180.5 44.30
8/15/01 | 3504 | 276.0 14.84 10/9/00 499.0 | 1229 62.08
8/20/00 | 320.0 | 280.0 13.60 10/14/00 | 261.0 | 96.0 70.38
8/21/00 | 3409 | 264.0 18.54 10/15/00 | 3149 | 207.4 36.00
8/22/00 | 360.0 | 280.0 13.60 10/16/00 | 215.0 | 172.8 46.68
8/25/00 | 360.0 | 172.0 46.93 10/17/00 | 1843 | 1843 43.13
8/26/00 | 308.0 | 156.0 51.86 10/18/00 | 268.7 | 188.2 41.93
8/27/00 | 412.0 | 168.0 48.16 10/19/00 | 291.8 | 145.9 54.98
8/28/00 | 3724 | 1725 46.78 10/20/00 | 176.0 | 132.0 59.27
8/29/00 | 3214 | 160.7 50.41 10/27/00 | 264.0 | 140.0 56.80
8/30/00 | 4155 | 168.6 47.99 10/28/00 | 216.0 | 153.6 52.60
9/1/00 388.1 | 180.3 44.36 10/29/00 | 168.0 | 140.0 56.80
9/2/00 301.8 | 172.5 46.78 10/30/00 | 232.0 | 149.8 53.78
9/7/00 408.0 | 143.0 55.88 10/31/00 | 320.0 | 140.0 56.80
9/8/00 257.0 | 106.1 67.26 11/1/00 2274 | 145.0 55.25
9/10/00 | 286.0 | 126.5 60.97 11/2/00 247.1 | 149.0 54.02
9/11/00 | 176.6 | 1114 65.63 11/3/00 266.6 | 157.9 51.28
9/12/00 | 172.8 99.8 69.21 11/5/00 258.7 | 1529 52.82
9/13/00 | 188.2 | 107.5 66.82 11/6/00 2789 | 1529 52.82
9/15/00 | 234.2 80.6 75.13 11/7/01 3319 | 152.9 52.82
9/16/00 | 3194 | 107.5 66.83 11/8/00 4126 | 159.1 50.90
9/17/00 | 3254 | 1294 60.07 11/9/00 356.4 | 148.0 54.33
9/18/00 | 211.7 | 113.7 64.92 11/10/00 | 3754 | 156.0 51.86
9/19/00 | 2509 | 107.5 66.83 Aupde | 324.08 | 151.38 53.29
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M131NN 8y COD (mg/L) °VIWWNWUﬂ‘IgNuWﬂﬁ%ﬂHﬂEﬂQW‘H“ﬂL'Ja’]ﬂﬂlﬂ'llu’] 7.2 3
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@owAuAl | vudh | veen | % mamisa idewsuAll sudh | sheen | % mafida
11/20/00 | 3583 | 165.6 53.16 12/11/00 | 359.0 148.1 58.11
11/22/00 356.4 173.0 51.07 12/12/00 293.3 170.3 51.83
11/24/00 342.9 228.2 35.46 12/13/00 398.6 180.5 48.95
11/27/00 325.6 188.0 46.83 12/14/00 449.0 170.4 51.81
11/29/00 331.0 203.0 42.59 12/15/00 372.3 179.0 49.37
12/1/00 3253 186.6 47.22 12/16/00 361.9 168.2 5243
12/3/00 337.6 172.8 51.13 12/17/00 369.3 152.4 56.90
12/4/00 402.7 183.6 48.07 12/18/00 306.1 169.3 52.12
12/5/00 | 388.0 | 198.6 43.83 12/19/00 | 313.4 174.2 50.73
12/6/00 | 337.9 | 184.2 47.90 12/20/00 | 398.1 169.3 52.12
12/7/00 | 294.6 | 209.8 40.66 12/21/00 | 343.5 169.3 52.12
12/8/00 | 374.6 | 186.6 47.22 12/22/00 | 317.1 172.8 51.13
12/9/00 | 359.0 | 186.6 47.22 12/23/00 | 356.2 165.6 53.16
12/10/00 | 374.6 | 150.6 57.41 Aunde | 35061 | 169.05 52.19
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@owAuAl | vidh | vheen [% mafida i@ewsuAl| wudh | seen |% mamia
11/20/00 358.3 184.0 47.96 12/11/00 359.0 165.3 53.25
11/22/00 356.4 206.1 41.71 12/12/00 293.3 173.0 51.07
11/24/00 342.9 246.6 30.25 12/13/00 398.6 169.2 52.15
11/27/00 325.6 214.3 39.39 12/14/00 449.0 187.6 46.94
11/29/00 331.0 270.7 23.44 12/15/00 372.3 192.8 45.47
12/1/00 3253 228.8 35.29 12/16/00 361.9 184.0 47.96
12/3/00 337.6 183.6 48.07 12/17/00 369.3 184.0 47.96
12/4/00 | 402.7 | 194.4 45.02 12/18/00 | 306.1 176.6 50.05
12/5/00 | 388.0 | 187.2 47.05 12/19/00 | 313.4 180.3 49.01
12/6/00 | 337.9 | 2063 41.65 12/20/00 | 398.1 191.4 45.87
12/7/00 | 294.6 | 1912 45.92 12/21/00 | 343.5 195.0 4485
12/8/00 | 374.6 | 186.6 47.22 12/22/00 | 317.1 183.6 48.07
12/9/00 | 359.0 | 179.5 49.23 12/23/00 | 356.2 180.0 49.09
12/10/00 | 374.6 | 193.6 45.24 Aunde | 35061 | 185.53 47.53
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A a A A A o a 4
M5199 10y agiszansamiungninlscavy

1] wa v dy A 09' a o dsl’ A 2’ a o =3
ANHUSANUA IANNNINY Wuﬂﬂguu?ﬂi%ﬂyﬁﬂﬂﬂﬁu Wum;umﬂsmyg gﬂiﬂ‘]sl
Hude 11 (M) 277 | 155 6.3 3.7 269 | 155 72 43
pH 111990 707 | 696 | 698 | 7.12 | 7.06 | 7.04 | 694 | 6.95
DO (mg/L) 111000 6.2 52 5.1 5.5 6.1 5.6 5.3 5.4
gangil (°C) 111990 312 | 314 | 298 | 304 | 312 | 305 | 299 | 303
W 842 | 833 | 19.65 | 29.25 | 9.65 | 9.31 | 18.41 | 29.03
COD »
11000 1.00 | 1.61 | 481 | 1063 | 075 | 1.71 | 435 | 9.16
(g/d) -
% MsNIn | 88.1 | 80.6 | 749 | 635 | 922 | 81.6 | 763 | 683
W 323 | 332 | 753 | 12.08 | 3.702 | 3.58 | 738 | 11.61
BOD »
111990 0.415 | 0.642 | 1.878 | 4.064 | 0311 | 0.693 | 1.695 | 3.818
(g/d) "
% MsNaa | 87.0 | 80.7 | 750 | 663 | 91.6 | 80.6 | 76.7 | 67.1
W 2.844 | 2.808 | 5.334 | 9310 | 3.275 | 2.850 | 5.697 | 8.965
TSS p
11000 0.108 | 0.395 | 1.027 | 2.805 | 0.087 | 0.303 | 0.881 | 2.023
(g/d) —
% MsNIA | 955 | 858 | 80.5 | 69.7 | 974 | 889 | 844 | 77.0
W 0.719 | 0.810 | 1.630 | 3.374 | 0.825 | 1.070 | 1.747 | 2.758
TKN y
11000 0.040 | 0.105 | 0314 | 0.962 | 0.037 | 0.113 | 0.288 | 0.688
(g/d) —
% MINan | 944 | 868 | 766 | 717 | 957 | 894 | 834 | 75.0
W 0.022 | 0.043 | 0.101 | 0.137 | 0.026 | 0.041 | 0.087 | 0.136
NO.-N ”
’ 111990 0.006 | 0.015 | 0.046 | 0.077 | 0.004 | 0.014 | 0.034 | 0.067
(g/d) "
% MIMan | 747 | 652 | 544 | 472 | 83.1 | 653 | 600 | 505
ﬁ”wﬁq 0.920 | 2.410 | 4.682 | 8.564 | 1.058 | 2.358 | 4.857 | 7.651
TP y
$oon 0219 | 0.778 | 2.162 | 5.178 | 0.199 | 0.869 | 2.147 | 4.140
(g/d)
% Msman | 760 | 67.5 | 53.7 | 393 | 8I.1 63.1 558 | 459
DS ﬁ”wﬁq 1299 | 960 846 904 | 1299 | 920 897 897
(mg/L) ﬁ”m@n 1170 | 994 926 | 1020 | 1276 | 962 | 1047 | 1106
2y
Total Coliform Wuan 230 | 8.89 | 107 53 23.0 | 7.51 132 | 132
Bacteria . 440 | 208 | 344 | 193 | 3.03 | 147 | 429 | 5.67
X10° o
(%107n0/100mL) |, _e &0 | 808 | 760 | 67.0 | 59.0 | 85.1 | 80.8 | 556 | 52.3
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3 L . . 8n31M3 I1a,L/d ANUANTY (mg/L) w78 (g/d)
anvuzauiaiude ifou/u/l — 5 — 5 — — - —
dudh | heen i heon | %msthida | ud heon | % mithia
7/5/00 15.2 5.7 590.4 193.5 67.2 8.974 1.103 87.7
7/6/00 14.5 53 492.0 170.5 65.3 7.134 0.904 87.3
COD
7/7/00 14.7 5.6 623.2 177.1 716 9.161 0.992 89.2
Aundy 14.8 5.5 568.5 180.4 68.1 8.423 1.000 88.1
7/5/00 15.2 5.7 220.7 75.1 66.0 3.354 0.428 87.2
7/6/00 14.5 5.3 195.3 78.8 59.7 2.832 0.418 85.2
BOD
7/7/00 14.7 5.6 238.1 713 70.0 3.500 0.399 88.6
Aundy 14.8 5.5 218.0 75.0 65.2 3.229 0.415 87.0
7/5/00 15.2 5.7 118 24 79.7 1.794 0.137 92.4
7/6/00 14.5 53 272 15 94.5 3.944 0.080 98.0
TSS
7/7/00 14.7 5.6 190 19 90.0 2.793 0.106 96.2
Aundy 14.8 5.5 193.3 19.3 88.1 2.844 0.108 95.5
7/5/00 15.2 5.7 522 6.6 87.4 0.793 0.038 95.2
7/6/00 14.5 53 45.0 7.4 83.6 0.653 0.039 94.0
TKN
7/7/00 14.7 5.6 483 7.6 84.3 0.710 0.043 93.9
Aundy 14.8 5.5 48.5 7.2 85.1 0.719 0.040 94.4
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M3 119 (f0) dnvazauimindefimuiuiguiszavinanasinardniuii 27.7 Ju
3 L . . 8n31M3 Ina,L/d ANUANTY (mg/L ; no./100mL) 179 (g/d)
anvazautmiude iAo/l — 5 — 5 — — 5 —
wudh | vheen vindh Ween | % msiia vindh Wwen | % msthida
7/5/00 15.2 5.7 1.522 1.029 32.4 0.023 0.006 73.9
7/6/00 14.5 53 1.599 1.120 30.0 0.023 0.006 73.9
NO,-N
7/7/00 14.7 5.6 1.405 0.964 31.4 0.021 0.005 76.2
Aundo 14.8 5.5 1.509 1.038 313 0.022 0.006 74.7
7/5/00 15.2 5.7 59.9 38.1 36.5 0.910 0.217 76.2
7/6/00 14.5 53 68.1 37.6 44.8 0.988 0.199 79.6
TP
7/7/00 14.7 5.6 58.6 4.8 27.0 0.862 0.240 72.2
Aundo 14.8 5.5 62.21 39.48 36.1 0.920 0.219 76.0
7/5/00 15.2 5.7 1380 1186 14.1 - - -
7/6/00 14.5 5.3 1220 1172 3.9 - - -
TDS
7/7/00 14.7 5.6 1298 1154 11.1 - - -
GRYE 14.8 5.5 1299.3 1170.7 9.7 - - -
7/5/00 15.2 5.7 1.58E+07 | 1.60E+06 89.9 - - -
7/6/00 14.5 53 3.01E+07 | 2.60E+06 91.4 - - -
Total Coliform Bacteria
7/7/00 14.7 5.6 232E+07 | 9.00E+06 61.2 - - -
GRYE 14.8 5.5 230E+07 | 4.40E+06 80.8 - - -
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PR A P ?:@imﬁllw?L/d — mmvi’f;ﬁ’fu (mg/L) _ — 111;1 (g/d) _
i iheen R een % M3tMea DR wheen % M3fea
12/6/00 25.2 12.1 337.9 130.0 61.5 8.515 1.573 81.5
12/7/00 24.6 114 294.6 135.0 54.2 7.247 1.539 78.8
COD 12/8/00 24.2 12.6 374.6 133.5 64.4 9.065 1.682 81.4
12/9/00 23.6 11.8 359.0 138.2 61.5 8.472 1.631 80.7
ﬂ'uﬂfﬂiﬂ 244 12.0 341.5 134.2 60.4 8.325 1.606 80.6
12/6/00 25.2 12.1 135.3 55.1 59.3 3410 0.667 80.4
12/7/00 24.6 114 134.0 51.3 61.7 3.296 0.585 82.3
BOD 12/8/00 242 12.6 138.3 524 62.1 3.347 0.660 80.3
12/9/00 23.6 11.8 136.9 554 59.5 3.231 0.654 79.8
ﬂ'uﬂfﬂiﬂ 244 12.0 136.1 53.6 60.7 3.321 0.642 80.7
12/6/00 252 12.1 128 32 75.0 3.226 0.387 88.0
12/7/00 24.6 114 104 40 61.5 2.558 0.456 82.2
TSS 12/8/00 242 12.6 112 36 67.9 2.710 0.454 83.2
12/9/00 23.6 11.8 116 24 79.3 2.738 0.283 89.7
ﬂ'uﬂfﬂiﬂ 244 12.0 115 33 71.0 2.808 0.395 85.8
12/6/00 25.2 12.1 38.6 10.8 72.0 0.973 0.131 86.5
12/7/00 24.6 11.4 36.9 8.9 75.9 0.908 0.101 88.9
TKN 12/8/00 242 12.6 32.3 7.7 76.2 0.782 0.097 87.6
12/9/00 23.6 11.8 24.4 7.7 68.4 0.576 0.091 84.2
ﬂ'uﬂa’ﬂ 244 12.0 33.1 8.8 73.1 0.810 0.105 86.8
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M3 129 (0) 5ﬂymzﬁuﬁ’ﬁﬁnﬁﬂﬁvhuﬁuﬁsljmmﬂisﬁyfﬂﬂﬂamﬁnmﬁ’mﬁmfw 15.5 3
PR A P ?:@imﬁllm;,ud , ?:}’ﬂﬂJl“i’lliJ"i’l}u (;ng/L;no./IOOmL) _ — m; (g/d) _
U HIDDN UV HIDDN % N1IN1A UV HIDDN % N1TN1IA
12/6/00 252 12.1 1.679 1.198 28.6 0.042 0.014 66.7
12/7/00 24.6 11.4 1.633 1.236 243 0.040 0.014 65.0
NO,-N 12/8/00 242 12.6 1.856 1366 26.4 0.045 0.017 62.2
12/9/00 23.6 11.8 1.920 1.263 342 0.045 0.015 66.7
Aunde 24.4 12.0 1.772 1.266 28.4 0.043 0.015 65.2
12/6/00 252 12.1 106.7 65.0 39.1 2.689 0.787 70.7
12/7/00 24.6 114 100.1 67.8 32.3 2.462 0.773 68.6
TP 12/8/00 242 12.6 96.5 61.5 36.3 2335 0.775 66.8
12/9/00 23.6 11.8 91.2 65.9 27.7 2.152 0.778 63.8
Aunde 24.4 12.0 98.6 65.1 33.9 2.410 0.778 67.5
12/6/00 252 12.1 920 1055 -14.7 - - -
12/7/00 24.6 11.4 925 985 -6.49 - - -
TDS 12/8/00 242 12.6 1065 895 16.0 - - -
12/9/00 23.6 11.8 930 1040 -11.8 - - -
Aunae 24.4 12.0 960 993.8 -43 - - -
12/6/00 252 12.1 1.13E+07 2.30E+06 79.6 - - -
12/7/00 24.6 11.4 7.80E+06 2.60E+06 66.7 - - -
Total Coliform Bacteria 12/8/00 24.2 12.6 9.50E+06 1.70E+06 82.1 - - -
12/9/00 23.6 11.8 6.95E+06 1.70E+06 75.5 - - -
Aunge 24.4 12.0 8.89E+06 2.08E+06 76.0 - - -
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PR A P ?:@imﬁllm;,ud — mmﬁ’{}l%’u (mg/L) _ — mga (g/d) _
i een DR ween % M3thia i ween % M3tea
12/24/00 52.6 34.5 328.2 147.2 55.1 17.263 5.078 70.6
12/25/00 58.4 35.2 295.5 147.2 50.2 17.257 5.181 70.0
COD 12/26/00 54.7 32.1 357.6 139.8 60.9 19.561 4.488 77.1
12/27/00 554 31.2 442.7 143.5 67.6 24.526 4.477 81.7
ﬂ"llﬂﬁﬂifl 553 333 356.0 144 .4 58.5 19.652 4.806 74.9
12/24/00 52.6 34.5 137.0 594 56.7 7.206 2.049 71.6
12/25/00 584 35.2 141.5 57.5 59.4 8.261 2.024 75.5
BOD 12/26/00 54.7 32.1 132.1 52.7 60.1 7.223 1.692 76.6
12/27/00 554 31.2 134.0 55.9 58.3 7.425 1.745 76.5
ﬂ'uﬂfﬂiﬂ 553 333 136.2 56.4 58.6 7.529 1.878 75.0
12/24/00 52.6 34.5 104 28 73.1 5.470 0.966 82.3
12/25/00 58.4 35.2 100 28 72.0 5.840 0.986 83.1
TSS 12/26/00 54.7 32.1 84 36 57.1 4.595 1.156 74.8
12/27/00 554 31.2 98 32 67.3 5.429 0.998 81.6
ﬂ"llﬂﬁﬂifl 553 333 96.5 31 67.4 5.334 1.027 80.5
12/24/00 52.6 34.5 48.3 5.5 88.6 2.541 0.189 92.6
12/25/00 58.4 352 19.1 16.6 13.1 1.114 0.586 47.4
TKN 12/26/00 54.7 32.1 20.7 6.1 70.5 1.133 0.195 82.7
12/27/00 554 31.2 31.3 9.1 70.9 1.732 0.285 83.5
ﬂ'uﬂéﬂ 55.3 333 299 9.3 60.8 1.630 0.314 76.6
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319 139 (0) 5ﬂymzﬁuﬁ’ﬁﬁnﬁﬂﬁvhuﬁuﬁsljmmﬂisﬁyfﬂﬂﬂamﬁnmﬁ’mﬁmfw 6.3 U
PR A P ?:@imﬁllm;,ud , ?:}’ﬂﬂJl“i’lliJ"i’l}u (;ng/L;no./IOOmL) _ — mga (g/d) _
HUV HIDDN U HIDDN % N1TN1IA UV HIDDN % N1TN1IA
12/24/00 52.6 34.5 1.910 1.366 28.5 0.100 0.047 53.1
12/25/00 58.4 35.2 1.885 1353 28.2 0.110 0.048 56.7
NO,-N 12/26/00 54.7 32.1 1.675 1.459 12.9 0.092 0.047 48.9
12/27/00 55.4 312 1.802 1314 27.1 0.100 0.041 58.9
Aunao 55.3 333 1.818 1373 242 0.101 0.046 54.4
12/24/00 52.6 34.5 88.2 62.1 29.6 4.641 2.142 53.8
12/25/00 58.4 35.2 81.7 67.2 17.7 4772 2.364 50.5
TP 12/26/00 54.7 32.1 79.2 65.9 16.8 4332 2.115 51.2
12/27/00 55.4 312 89.9 65.0 27.7 4.983 2.026 59.3
Auna 55.3 333 84.8 65.1 23.0 4.682 2.162 53.7
12/24/00 52.6 34.5 820 865 5.5 - - -
12/25/00 58.4 35.2 850 870 24 - - -
TDS 12/26/00 54.7 32.1 810 885 -9.3 - - -
12/27/00 55.4 31.2 905 1085 -19.9 - - -
Aunao 55.3 333 846.3 926.3 93 - - -
12/24/00 52.6 34.5 9.08E+06 2.79E+06 69.3 - - -
12/25/00 58.4 352 9.14E+06 421E+06 53.9 - - -
Total Coliform Bacteria 12/26/00 54.7 32.1 1.10E+07 3.18E+06 71.0 - - -
12/27/00 55.4 31.2 1.36E+07 3.57E+06 73.8 - - -
Aunde 553 333 1.07E+07 3.44E+06 67.0 - - -
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PR A P ?:@imﬁllm;,ud — mmﬁ’{}l%’u (mg/L) _ — mga (g/d) _
i een DR ween % M3thia i ween % M3tea
11/30/00 88.3 62.5 300.8 165.4 45.0 26.561 10.338 61.1
12/1/00 90.5 68.3 325.3 169.2 48.0 29.440 11.556 60.7
COD 12/2/00 87.9 65.1 367.3 161.9 559 32.286 10.540 67.4
12/3/00 85.1 60.9 337.6 165.6 50.9 28.730 10.085 64.9
ﬂ'uﬂfﬂiﬂ 88.0 64.2 332.8 165.5 50.0 29.254 10.630 63.5
11/30/00 88.3 62.5 129.9 67.0 48.4 11.470 4.188 63.8
12/1/00 90.5 68.3 132.9 63.3 52.4 12.027 4323 64.0
BOD 12/2/00 87.9 65.1 148.5 60.5 59.3 13.053 3.939 69.8
12/3/00 85.1 60.9 138.4 62.5 54.8 11.778 3.806 67.7
ﬂ'uﬂfﬂiﬂ 88.0 64.2 137.4 63.3 53.7 12.082 4.064 66.3
11/30/00 88.3 62.5 108 48 55.6 9.536 3.000 68.5
12/1/00 90.5 68.3 96 44 54.2 8.688 3.005 65.4
TSS 12/2/00 87.9 65.1 104 40 61.5 9.142 2.604 71.5
12/3/00 85.1 60.9 116 43 62.9 9.872 2.612 73.5
ﬂ'uﬂfﬂiﬂ 88.0 64.2 106 43.8 58.6 9.310 2.805 69.7
11/30/00 88.3 62.5 41.8 23.9 42.8 3.693 1.496 59.5
12/1/00 90.5 68.3 37.8 11.0 70.9 3.417 0.749 78.1
TKN 12/2/00 87.9 65.1 34.5 153 55.7 3.033 0.998 67.1
12/3/00 85.1 60.9 394 9.9 74.9 3.351 0.606 81.9
ﬂ'uﬂéﬂ 88.0 64.2 384 15.0 61.1 3.374 0.962 71.7
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1319 149 (0) 5ﬂymzﬁuﬁ’ﬁﬁnﬁﬂﬁ'vhuﬁruﬁsljmﬁyMwﬁyfﬂﬂﬂamﬁnmﬁ’mﬁmfw 3.7
PR A P ?:@imﬁllm;,ud , ?:}’ﬂﬂJl“i’lliJ"i’l}u (;ng/L;no./IOOmL) _ — m; (g/d) _
U "IN UV H199N % N13IN1A U "IN % N13IN1A
11/30/00 88.3 62.5 1.677 1.068 36.3 0.148 0.067 54.9
12/1/00 90.5 68.3 1586 1172 26.1 0.144 0.080 443
NO,-N 12/2/00 87.9 65.1 1547 0.991 35.9 0.136 0.064 52.6
12/3/00 85.1 60.9 1.612 1418 12.0 0.136 0.086 37.1
Minde 88.0 64.2 1.606 1162 27.6 0.141 0.074 472
11/30/00 88.3 62.5 99.4 75.6 23.9 8.781 4728 46.2
12/1/00 90.5 68.3 94.7 84.0 113 8.570 5.734 33.1
TP 12/2/00 87.9 65.1 104.0 77.6 25.4 9.141 5.052 44.7
12/3/00 85.1 60.9 91.2 85.3 6.5 7.762 5.196 33.1
Ainde 88.0 64.2 973 80.6 16.8 8.564 5.178 39.3
11/30/00 88.3 62.5 915 1020 115 - - -
12/1/00 90.5 68.3 895 1040 -16.2 - - -
TDS 12/2/00 87.9 65.1 870 990 -13.8 - - -
12/3/00 85.1 60.9 935 1030 -10.2 - - -
Ainde 88.0 64.2 903.8 1020 -12.9 - - -
11/30/00 88.3 62.5 7.20E+06 2.30E+06 68.1 - - -
12/1/00 90.5 68.3 6.00E+06 2.00E+06 66.7 - - -
Total Coliform Bacteria 12/2/00 87.9 65.1 2.30E+06 1.50E+06 34.8 - - -
12/3/00 85.1 60.9 5.70E+06 1.90E+06 66.7 - - -
Mgy 88.0 64.2 5.30E+06 1.93E+06 59.0 - - -
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v ] v 9
a3ed 159 dnpazauimindeimuiuigninssaviglndfnadann 26.9 Ju
3 L . . 8n31M3 Ina,L/d ANUANTY (mg/L) 179 (g/d)
anvazauliainde oAl — 5 — 5 — — 5 —
wudn | ahesn udn wheen | % msihida 1 een | % msmhia

7/5/00 17.6 4.4 590.4 187.0 68.3 10.391 0.823 92.1
7/6/00 17.1 3.9 492.0 177.1 64.0 8.413 0.691 91.8

CoD
7/7/00 16.3 3.7 623.2 196.8 68.4 10.158 0.728 92.8
Aundy 17.0 4.0 568.5 187.0 66.9 9.654 0.747 92.2
7/5/00 17.6 4.4 220.7 76.6 65.3 3.884 0.337 913
7/6/00 17.1 3.9 195.3 773 60.4 3.340 0.301 91.0

BOD
7/7/00 16.3 3.7 238.1 79.9 66.4 3.881 0.296 92.4
Aundy 17.0 4.0 218.0 77.9 64.0 3.702 0.311 91.6
7/5/00 17.6 4.4 118 11 90.7 2.077 0.048 97.7
7/6/00 17.1 3.9 272 37 86.4 4.651 0.144 96.9

TSS
7/7/00 16.3 3.7 190 19 90.0 3.097 0.070 97.7
Aundy 17.0 4.0 1933 223 89.0 3.275 0.087 97.4
7/5/00 17.6 4.4 522 13.0 75.1 0.919 0.057 93.8
7/6/00 17.1 3.9 45.0 7.0 84.4 0.770 0.027 9.5

TKN
7/7/00 16.3 3.7 483 7.0 85.5 0.787 0.026 96.7
Aundy 17.0 4.0 48.5 9.0 81.7 0.825 0.037 95.7
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v [ v 9 ] Y
M390 159 (do) anvazautimindeimuiuigininlsyaviglgdfnardmim 26.9 fu
3 L . . 8n31M3 Ina,L/d ANUANTY (mg/L ; no./100mL) 179 (g/d)
anvazauliainde oAl — 5 — 5 — — 5 —
wudn | ahesn udn wheen | % msihida 1 een | % msmhia
7/5/00 17.6 4.4 1.522 1.146 24.7 0.027 0.005 81.5
7/6/00 17.1 3.9 1.599 1.094 31.6 0.027 0.004 85.2
NO,-N
7/7/00 16.3 3.7 1.405 1.146 18.4 0.023 0.004 82.6
Aunde 17.0 4.0 1.509 1.129 24.9 0.026 0.004 83.1
7/5/00 17.6 4.4 59.9 48.8 18.5 1.054 0.215 79.6
7/6/00 17.1 3.9 68.1 52.6 22.8 1.165 0.205 82.4
TP
7/7/00 16.3 3.7 58.6 48.0 18.1 0.955 0.178 81.4
Ay 17.0 4.0 62.2 49.8 19.8 1.058 0.199 81.1
7/5/00 17.6 4.4 1380 1382 -0.1 - - -
7/6/00 17.1 3.9 1220 1332 9.2 - - -
TDS
7/7/00 16.3 3.7 1298 1116 14.0 - - -
Ay 17.0 4.0 1299.3 1276.7 1.6 - - -
7/5/00 17.6 4.4 1.58E+07 | 3.50E+06 77.8 - - -
7/6/00 17.1 3.9 3.01E+07 | 1.60E+06 94.7 - - -
Total Coliform Bacteria
7/7/00 16.3 3.7 232E+07 | 4.00E+06 82.8 - - -
GRYE 17.0 4.0 230E+07 | 3.03E+06 85.1 - - -
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PR A P ?:@imﬁllm;,ud — mmﬁ’{}l%’u (mg/L) _ — mga (g/d) _
i een DR ween % M3thia i ween % M3tea
11/7/00 25.6 11.5 331.9 152.9 539 8.497 1.758 79.3
11/8/00 26.7 12.3 412.6 159.1 61.4 11.016 1.957 82.2
COD 11/9/00 25.1 11.0 356.4 148.0 58.5 8.946 1.628 81.8
11/10/00 23.4 9.6 375.4 156.0 58.4 8.784 1.498 82.9
ﬂ'uﬂfﬂiﬂ 252 11.1 369.1 154.0 58.1 9.311 1.710 81.6
11/7/00 25.6 11.5 136.7 77.9 43.0 3.500 0.896 74.4
11/8/00 26.7 12.3 141.9 62.9 55.7 3.789 0.774 79.6
BOD 11/9/00 25.1 11.0 138.0 53.2 61.4 3.464 0.585 83.1
11/10/00 23.4 9.6 151.5 53.9 64.4 3.545 0.517 85.4
ﬂ'uﬂfﬂiﬂ 252 11.1 142.0 62.0 56.1 3.575 0.693 80.6
11/7/00 25.6 11.5 112 27 75.9 2.867 0.311 89.2
11/8/00 26.7 12.3 136 20 85.3 3.631 0.246 93.2
TSS 11/9/00 25.1 11.0 104 28 73.1 2.610 0.308 88.2
11/10/00 234 9.6 98 36 63.3 2.293 0.346 84.9
ﬂ'uﬂfﬂiﬂ 252 11.1 112.5 27.8 74.4 2.850 0.303 88.9
11/7/00 25.6 11.5 433 10.8 75.1 1.108 0.124 88.8
11/8/00 26.7 12.3 323 8.8 72.8 0.862 0.108 87.5
TKN 11/9/00 25.1 11.0 48.2 10.4 78.4 1.210 0.114 90.6
11/10/00 234 9.6 47.0 10.8 77.0 1.100 0.104 90.5
ﬂ'uﬂéﬂ 25.2 11.1 42.7 10.2 75.8 1.070 0.113 89.4
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a1319f1 163 (A0) 5ﬂymzﬁuﬁ’ﬁﬁnﬁﬂﬁvhuﬁu1‘7161511u1ﬂizﬁyf‘gﬂqwﬁﬁna1ﬁﬂgﬁuﬁy1 15.5 3u
PR A P ?:@imﬁllm;,ud , ?:}’ﬂﬂJl“i’lliJ"i’l}u (;ng/L;no./IOOmL) _ — mga (g/d) _
HUU H1DDN UV H1DDN % N13N1IA HIU HIDDN % N13N1A
11/7/00 25.6 1.5 1.483 1198 19.2 0.038 0.014 632
11/8/00 26.7 123 1781 1.185 335 0.048 0.015 68.8
NO,N 11/9/00 25.1 11.0 1.514 1.275 15.8 0.038 0.014 632
11/10/00 234 9.6 1.612 1.327 17.7 0.038 0.013 65.8
Aumie 252 111 1.598 1.246 216 0.041 0.014 653
11/7/00 25.6 1.5 96.6 70.0 275 2473 0.805 67.4
11/8/00 26.7 123 86.2 76.3 115 2302 0.938 593
P 11/9/00 25.1 11.0 98.2 83.3 15.2 2.465 0.916 62.8
11/10/00 234 9.6 93.7 85.2 9.1 2,193 0.818 62.7
Aumie 252 111 93.7 78.7 15.8 2358 0.869 63.1
11/7/00 25.6 115 910 940 33 - - -
11/8/00 26.7 123 865 1030 -19.1 - - -
DS 11/9/00 25.1 11.0 930 920 11 - - -
11/10/00 234 9.6 975 960 1.5 - - -
Aunie 25.2 11.1 920 962.5 -5.0 - - -
11/7/00 25.6 115 7.10E4+06 | 9.86E+05 86.1 - - -
11/8/00 26.7 12.3 8.10E+06 1.60E+06 80.2 - - -
Total Coliform Bacteria 11/9/00 25.1 11.0 6.30E+06 1.10E+06 82.5 - - -
11/10/00 234 9.6 8.54E+06 | 2.20E+06 742 - - -
Aumds 252 111 7.51E+06 1.47E+06 80.8 - - -
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PR A P ?:@imﬁllm;,ud — mmﬁ’{}l%’u (mg/L) _ — mga (g/d) _
i een DR ween % M3thia i ween % M3tea
12/20/00 51.0 25.0 398.1 169.3 57.5 20.303 4233 79.2
12/21/00 56.5 26.7 343.5 169.3 50.7 19.408 4.520 76.7
COD 12/22/00 53.2 26.1 317.1 172.8 45.5 16.870 4.510 73.3
12/23/00 47.9 24.9 356.2 165.6 53.5 17.062 4.123 75.8
ﬂ'uﬂfﬂiﬂ 52.2 25.7 353.7 169.3 51.8 18.411 4.347 76.3
12/20/00 51.0 25.0 147.0 69.3 52.9 7.497 1.733 76.9
12/21/00 56.5 26.7 151.5 62.7 58.6 8.560 1.674 80.4
BOD 12/22/00 53.2 26.1 132.1 61.9 53.1 7.028 1.616 77.0
12/23/00 47.9 24.9 134.0 70.6 47.3 6.419 1.758 72.6
ﬂ'uﬂfﬂiﬂ 52.2 25.7 141.2 66.1 53.0 7.376 1.695 76.7
12/20/00 51.0 25.0 132 36 72.7 6.732 0.900 86.6
12/21/00 56.5 26.7 112 38 66.1 6.328 1.015 84.0
TSS 12/22/00 53.2 26.1 100 34 66.0 5.320 0.887 83.3
12/23/00 47.9 24.9 92 29 68.5 4.407 0.722 83.6
ﬂ'uﬂfﬂiﬂ 52.2 25.7 109 343 68.3 5.697 0.881 84.4
12/20/00 51.0 25.0 29.6 12.0 59.5 1.510 0.300 80.1
12/21/00 56.5 26.7 31.5 114 63.8 1.780 0.304 82.9
TKN 12/22/00 53.2 26.1 344 10.8 68.6 1.830 0.282 84.6
12/23/00 47.9 24.9 39.0 10.6 72.8 1.868 0.264 85.9
ﬂ'uﬂéﬂ 52.2 25.7 33.6 11.2 66.2 1.747 0.288 83.4
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a3 179 (Ae) 5ﬂymzﬁuﬁﬁ€nﬁﬂ°ﬁ'vhuﬁTu1‘7;61511ﬁy1ﬂizﬁyf‘gﬂqwﬁﬁna1ﬁﬂgﬁuﬁy1 7.2 U
PR A P ?:@imﬁllm;,ud , ?:}’ﬂﬂJl“i’lliJ"i’l}u (;ng/L;no./IOOmL) _ — mga (g/d) _
U HIDDN UV HIDDN % N1IN1A UV HIDDN % NN
12/20/00 51.0 25.0 1.546 1211 21.7 0.079 0.030 62.0
12/21/00 56.5 26.7 1.674 1.241 25.9 0.095 0.033 65.3
NO,-N 12/22/00 53.2 26.1 1789 1.426 20.3 0.095 0.037 61.1
12/23/00 479 24.9 1.599 1.392 12.9 0.077 0.035 515
Aunde 52.2 25.7 1.652 1318 20.2 0.087 0.034 60.0
12/20/00 51.0 25.0 96.5 81.7 153 4.922 2.043 58.5
12/21/00 56.5 26.7 91.4 86.9 49 5.164 2320 55.1
TP 12/22/00 53.2 26.1 93.0 85.3 8.3 4.948 2226 55.0
12/23/00 479 24.9 91.7 80.3 12.4 4392 1.999 54.5
Aunde 52.2 25.7 93.2 83.6 10.2 4.857 2.147 55.8
12/20/00 51.0 25.0 870 1075 -23.6 - - -
12/21/00 56.5 26.7 895 1140 274 - - -
TDS 12/22/00 53.2 26.1 970 1035 -6.7 - - -
12/23/00 47.9 24.9 855 940 -9.9 - - -
Aunde 522 25.7 897.5 1047.5 -16.9 - - -
12/20/00 51.0 25.0 7.02E+06 5.32E+06 242 - - -
12/21/00 56.5 26.7 1.24E+07 5.32E+06 57.2 - - -
Total Coliform Bacteria 12/22/00 53.2 26.1 8.52E+06 4.26E+06 50.0 - - -
12/23/00 47.9 24.9 2.48E+07 2.24E+06 91.0 - - -
Aunge 522 25.7 1.32E+07 4.29E+06 55.6 - - -
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PR A P ?:@imﬁllm;,ud — mmﬁ’{}l%’u (mg/L) _ — mga (g/d) _
i een DR ween % M3thia i ween % M3tea
12/20/00 81.0 47.8 398.1 191.4 51.9 32.246 9.149 71.6
12/21/00 85.6 50.6 343.5 195.0 432 29.404 9.867 66.4
COD 12/22/00 83.2 50.3 317.1 183.6 42.1 26.383 9.235 65.0
12/23/00 78.9 46.7 356.2 180.0 49.5 28.104 8.406 70.1
ﬂ'uﬂfﬂiﬂ 82.2 48.9 353.7 187.5 46.7 29.034 9.164 68.3
12/20/00 81.0 47.8 147.0 79.7 458 11.907 3.810 68.0
12/21/00 85.6 50.6 151.5 82.6 455 12.968 4.180 67.8
BOD 12/22/00 83.2 50.3 132.1 75.6 42.8 10.991 3.803 65.4
12/23/00 78.9 46.7 134.0 74.5 44 4 10.573 3.479 67.1
ﬂ'uﬂfﬂiﬂ 82.2 48.9 141.2 78.1 44.6 11.610 3.818 67.1
12/20/00 81.0 47.8 132 44 66.7 10.692 2.103 80.3
12/21/00 85.6 50.6 112 40 64.3 9.587 2.024 78.9
TSS 12/22/00 83.2 50.3 100 37 63.0 8.320 1.861 77.6
12/23/00 78.9 46.7 92 45 51.1 7.259 2.102 71.0
ﬂ'uﬂfﬂiﬂ 82.2 48.9 109 41.5 61.3 8.965 2.023 77.0
12/20/00 81.0 47.8 29.6 12.4 58.1 2.398 0.593 75.3
12/21/00 85.6 50.6 31.5 16.0 49.2 2.696 0.810 70.0
TKN 12/22/00 83.2 50.3 344 13.6 60.5 2.862 0.684 76.1
12/23/00 78.9 46.7 39.0 14.2 63.6 3.077 0.663 78.5
ﬂ'uﬂéﬂ 82.2 48.9 33.6 14.1 579 2.758 0.688 75.0




Y
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M131971 189 (Ae) 5ﬂymzﬁuﬁ’ﬁﬁnﬁﬂﬁvhuﬁu1‘7161511u1ﬂizﬁyf‘gﬂqwﬁﬁna1ﬁﬂgﬁuﬁy1 4.3 U
PR A P ?:@imﬁllm;,ud , ?:}’ﬂﬂJl“i’lliJ"i’l}u (;ng/L;no./IOOmL) _ — mga (g/d) _
U HIDDN UV HIDDN % N1IN1A UV HIDDN % NN
12/20/00 81.0 47.8 1.546 1.340 13.3 0.125 0.064 48.8
12/21/00 85.6 50.6 1.674 1.405 16.1 0.143 0.071 50.3
NO,-N 12/22/00 83.2 50.3 1789 1263 29.4 0.149 0.064 57.0
12/23/00 78.9 46.7 1.599 1.457 8.9 0.126 0.068 46.0
Aunde 82.2 48.9 1.652 1366 16.9 0.136 0.067 50.5
12/20/00 81.0 47.8 96.5 81.8 15.2 7.817 3.910 50.0
12/21/00 85.6 50.6 91.4 88.8 2.8 7.824 4.493 42.6
TP 12/22/00 83.2 50.3 93.0 86.0 7.5 7.728 4326 44.0
12/23/00 78.9 46.7 91.7 82.0 10.6 7.235 3.829 47.1
Aunde 82.2 48.9 93.2 84.7 9.0 7.651 4.140 45.9
12/20/00 81.0 47.8 870 1340 -54.0 - - -
12/21/00 85.6 50.6 895 1075 -20.1 - - -
TDS 12/22/00 83.2 50.3 970 1060 -93 - - -
12/23/00 78.9 46.7 855 950 1.1 - - -
Aunde 82.2 48.9 897.5 1106.3 -23.6 - - -
12/20/00 81.0 47.8 7.02E+06 3.60E+06 48.7 - - -
12/21/00 85.6 50.6 1.24E+07 6.36E+06 48.8 - - -
Total Coliform Bacteria 12/22/00 83.2 50.3 8.52E+06 4.80E+06 43.7 - - -
12/23/00 78.9 46.7 2.48E+07 7.92E+06 68.1 - - -
Aunge 82.2 48.9 1.32E+07 5.67E+06 52.3 - - -




~ a d A a dy A o a o
1IN 199 Naﬂ13amiwwwwazﬂu“luwuﬂ%umﬂimyg

o Lo | Swoudu | aowsudy | dmdndananue | wasdaisieoiue | Saswandaiy | arssunidluau
¥HANY | v (Tu) ) . .
(A1) AU/ m") (kg) (kg dry wt) (g/m’/d) (g/g dry wt)
27.7 280 448 7.5 1.10 17 0.0015
15.5 270 432 6.5 1.07 15 0.0028
AnNay
6.3 328 525 9.3 1.27 20 0.0038
3.7 430 688 12.9 1.75 26 0.0039
26.9 49 78 5.0 1.07 21 -
- 15.5 58 93 6.0 0.94 13 -
IRl
72 32 51 1.8 0.22 10 0.0049
43 45 7 3.8 0.52 17 0.005
NIBLHR ST ANINUA, HARAANYNINUA HAZOATIHANAANYS A1LIVINYTIUNANAANWHIIDAINT 10 cm

- luldvimsdnmn



A a 4 A A Ao dy A
ATNWN 200 WANITAATIEH N Lag P GluWﬁWﬁﬁW“ﬁﬂ@ﬂ@ﬂﬂﬁﬂﬂwuﬂﬂgﬂ

v

Wseang

92

Wi (g/m’[d)

a A d‘w
N lunanaansnanoen

a A d‘w
P lunanaanwnanoon

- naffAh DA INANAN - —
FHANY 3 ) U N L. v 3w p L. v
) TN TP (g/m’/d) , % N NgUNU TN U1 , % P tmauny TP U1
(gm’ld) (g/m’ld)
27.7 1.186 | 1.472 17 0.136 11.47 0.007 1.15
15.5 1.365 | 3.856 15 0.120 8.79 0.015 0.39
ANNAY
6.3 2.770 | 7.491 20 0.160 5.78 0.020 0.27
3.7 5.618 | 13.824 26 0.208 3.70 0.026 0.19
26.9 1.362 | 1.693 21 0.105 7.71 0.011 0.62
- 15.5 1.778 | 3.773 13 0.065 3.66 0.007 0.17
IRl
7.2 2934 | 7.771 10 0.050 1.70 0.005 0.06
43 4.630 | 12.242 17 0.085 1.84 0.009 0.07
NUBINE) -5 N uag P luwandaiivhdaoon suamnisum N uaz P idesiigaludiuilsznouveuiieennnaumaz gilos delisas

ASum N 8-27 g/kg uaz 5-24 ghkg dmsunnnavtazglgd mwday Ysuar P 1991 1.0-3.0 gikg wag 0.5-4.0 gkg d1M35D

annanuaz e M ua1dy (Reddy and DeBUSK, 1987)
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a.1 wam3Ianzriaellsunsy SPSS 1ags Two-Way ANOVA Tasiirfiansuaziia

fdusiuiludnls

MINN 1A Hamsnageuanulslsiuves cob

Type III Sum Mean Noncent. | Observed
Source df F Sig. \
of Squares Square Parameter | Power
Corrected Model 2245.665°| 7 320.809 38.072| 0.000 266.507|  1.000
Intercept 180490.44| 1 |180490.44| 21419.92| 0.000 | 21419.923| 1.000
PLANT 58.587| 1 58.587 6.953| 0.015 6.953| 0.712
HRT 2168.773| 3 722.924 85.794| 0.000 257.382|  1.000
PLANT * HRT 21.131 3 7.044 0.836| 0.489 2.508| 0.201
Error 185.378] 22 8.426
Total 182014.55| 30
Corrected Total 2431.043| 29
a Computed using alpha = 0.05
b R Squared = 0.924 (Adjusted R Squared = 0.899)
@ﬂiN‘ﬁ 20 wamsnageuanuulsdsiuves BOD
Type III Sum Mean Noncent. | Observed
Source df F Sig. .
of Squares Square Parameter | Power

Corrected Model 1904.680°| 7 272.097 38.263| 0.000 267.842|  1.000
Intercept 180326.925| 1 |180326.93| 25358.11| 0.000 | 25358.113| 1.000
HRT 1866.651| 3 622.217 87.498| 0.000 262.494|  1.000
PLANT 22.080| 1 22.080 3.105| 0.092 3.105| 0.392
HRT * PLANT 20.242| 3 6.747 0.949] 0.434 2.847 0.224
Error 156.447| 22 7.111
Total 181737.490| 30
Corrected Total 2061.127| 29
a Computed using alpha = 0.05

b R Squared = 0.924 (Adjusted R Squared = 0.900)




M3 3A HamsnageuaNuslsiuues TSS

95

Type III Sum Mean Noncent. | Observed
Source df F Sig. \
of Squares Square Parameter | Power
Corrected Model 2112.558°| 7 301.794 28.792| 0.000 201.542| 1.000
Intercept 212861.283| 1 |[212861.28| 20307.37| 0.000 | 20307.374| 1.000
PLANT 120.380 1 120.380 11.484| 0.003 11.484| 0.899
HRT 1952.711 3 650.904 62.097| 0.000 186.292|  1.000
PLANT * HRT 28.805| 3 9.602 0.916| 0.449 2.748| 0.218
Error 230.603| 22 10.482
Total 214611.570f 30
Corrected Total 2343.162| 29
a Computed using alpha = 0.05
b R Squared = 0.902 (Adjusted R Squared = 0.870)
ﬂ'ﬁNﬁ 40 wamsnagouaNuulsdsiuves TKN
Type III Sum Mean Noncent. | Observed
Source df F Sig. \
of Squares Square Parameter | Power

Corrected Model 2023.891°] 7 289.127 3.999| 0.006 27.993] 0.936
Intercept 208878.525| 1 [208878.53| 2889.020| 0.000 2889.020|  1.000
PLANT 90.462| 1 90.462 1.251} 0.275 1.251] 0.188
HRT 1893.079| 3 631.026 8.728| 0.001 26.183| 0.984
PLANT * HRT 31.076| 3 10.359 0.143] 0.933 0.430{ 0.072
Error 1590.618| 22 72.301
Total 212097.870 30
Corrected Total 3614.510| 29
a Computed using alpha = 0.05

b R Squared = 0.560 (Adjusted R Squared = 0.420)



MINN 5A HamsnageuaNuulslsiuves NO,-N
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Type III Sum Mean Noncent. | Observed
Source df F Sig. \
of Squares Square Parameter | Power
Corrected Model 4137.421°| 7 591.060 11.776| 0.000 82.432|  1.000
Intercept 113393.282) 1 |113393.28| 2259.195| 0.000 2259.195|  1.000
PLANT 224062 1 224.062 4.464| 0.046 4.464| 0.524
HRT 3842.947| 3 1280.982 25.522| 0.000 76.565|  1.000
PLANT * HRT 82.738| 3 27.579 0.549| 0.654 1.648| 0.144
Error 1104.222| 22 50.192
Total 116250.310 30
Corrected Total 5241.643| 29
a Computed using alpha = 0.05
b R Squared = 0.789 (Adjusted R Squared = 0.722)
ﬂ'ﬁNﬁ 6n wamsnagauaulsdsiuves TP
Type III Sum Mean Noncent. | Observed
Source df F Sig. \
of Squares Square Parameter | Power

Corrected Model 5083.492°| 7 726.213 47.745| 0.000 334.214| 1.000
Intercept 107374.82| 1 |107374.82| 7059.348| 0.000 7059.348|  1.000
PLANT 41.071| 1 41.071 2.700| 0.115 2.700{ 0.349
HRT 4907.748| 3 1635.916| 107.553| 0.000 322.659| 1.000
PLANT * HRT 140319 3 46.773 3.075| 0.049 9.225|  0.637
Error 334.627| 22 15.210
Total 110107.880( 30
Corrected Total 5418.119| 29
a Computed using alpha = 0.05

b R Squared = 0.938 (Adjusted R Squared = 0.919)
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MINN 78 HamsnadeuaNULT1/59U Total Coliform Bacteria

Type III Sum Mean Noncent. | Observed
Source df F Sig. \
of Squares Square Parameter | Power

Corrected Model 4182.168| 7 597.453| 2.864 | 0.028 20.046|  0.815
Intercept 143016.231| 1 |143016.231| 685.502 | 0.000 685.502|  1.000
PLANT 38.290| 1 38290 0.184 | 0.673 0.184|  0.069
HRT 3758.215| 3 1252.738 6.005 0.004 18.014 0.918
PLANT * HRT 368.737| 3 122.912|  0.589 | 0.629 1.767|  0.152
Error 4589.859| 22 208.630
Total 150321.510 30
Corrected Total 8772.027| 29
a Computed using alpha = 0.05
b R Squared = 0.477 (Adjusted R Squared = 0.310)

d a a d
n.2 M3 anNzvialeldsunsy SPSS 1ag sns AT IZHANNIADDENT AT

d
.2 MIAATIZHANNOADDENTUFY (Liner Regression Analysis)
= = = v o " W v oA o o & A v B
Aumsanudennudunussenindguls 2 a1 aanuduiuseglug@aau .

v o a @ J
AnsouaaInNUFUITUS lugdaumaFadudail

Y, = B, + B, X+e ;i=1,2,...,N
d‘ = % d‘ 1 dgl LY 1
Iﬂﬂ‘ﬂ Y o ﬂ')llﬂiﬁ’lu (Dependent Variable) IHDNNANUDY Y Ellu@gﬂ‘l]‘ﬂ']sll@\‘l X

X = aulsoase (Independent Variable)

1 Y] A A 1 A = -4
Bo = FAIUNALUNU Y Y199 ADAIUDN Y 1UD X 3Jﬂ1lﬂ1v!f.fufl
e = ANUANAATOUDE NN (random error)

[ 9

B, = ANMUFU (slope) VOUTUAT

v v 9 1
m3fzma B, naz B,14 Suiludesnswar X uay Y naminaduuda Failu'll1a
9
o1n Tumalfiavlddeyadaedsumna n lumsiszanaem B, uaz B, asiuanlszumues
=
Y D
Yy, = at bX, AuMsN (a.1)

1

Tavii B,—a, B,=b

1
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1 { < { v o ' a
NITNATDUIN ﬁumiﬁ (a.1) Lﬂuﬁuﬂ’lﬁﬁllﬁﬂ\?ﬂ?’lwﬁuwu‘ﬁigﬂ'ﬂﬂ Xuaz'y ﬂi\ﬂ’ﬁﬂ

lisedoanadovauuagiu

uae

A
139

H,:[3,=0

H1:B1¢0

= [
EL)

aaA 9 A
aaanlylumsnaaey Ao

1. F-test
2. T-test

aaAa U U \J

A.2.1 MInaaaUdnIMINalidsenduaumg

(% @

H,: Y lifianudus

H, : Y Innuduius

uiiu X lugihiadu

o o

v X lughFaudu

1IMIAATIZHANNTUTIUMAAET (1-Way ANOVA)

Y 9 A

C = ANUINUY BOD ‘VIL’J@ﬂﬂ 9, mg/L
Y 9 A A g

C = ANUUYNUY BOD NIDNTUAY, mg/L
[ Y

k = mmmﬂgmmﬁuﬁ’uqmwgu, 1/d

< 0

t = NANNNUNI, T

1. MINATDUINTINMINAYYNTEOUALFUE

dC
20 — =
dt
A Y] Y
ieudaunsazld
c,-C =

2. MINAABUIATINIAALURNTO1OUA VNS

dC
10 -— =
dt
Woudaumsoz 18
In[C/C,] =
3. MInaapUdnIMINalnTeduauaeg
dC
10 -— =
dt

doudaunizld

a

kt

kC

kt
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v aaa A" d' \ Z a ¢
f.2.2 wam5wﬂaauauﬂuﬂgnmwmwu‘nqumﬂixﬂygnnnau

o a Aaan v @ 4
1. ﬂTi‘V]ﬂﬁf’]‘U’OﬁiWﬂ”li!ﬂﬂ‘]J{]ﬂiﬂWﬂuﬂﬂﬂuﬂ

150

120 4

110 o

100 =

0 10 20 30
HET

AR 1 ANUFUITUTTENIN C, - C 1ay t

Y

A =) aan v W o d" A o
139N 8A WaﬂTﬁ‘VIﬂﬁ@‘IJﬂ’NiJLL‘iJﬁJ‘i'J‘H‘ﬂ'l\‘ll,ﬂEJ'J“II’EN‘}J{]ﬂ'iﬁﬂf)u@ﬂﬂu&cluwuﬂ“lguu']

YszAngannax
Model Sum of Squares Df Mean Square F Sig.
1 Regression 2666.788 1 2666.788 11.564 .077
Residual 461.222 2 230.611
Total 3128.010 3
a Predictors: (Constant), HRT
b Dependent Variable: C-C

Y

~ 1 1] A & Aaan v o o tial’ A o
AT NN 9 ﬂ1°1JﬁmJ1mﬁuﬂi$ﬁﬂﬁmmﬂﬂﬂaﬂmmﬂgﬂimauﬂugmﬂﬁluwuwgum

YszAngannan
Unstandardized | Standardized
95% Confidence Interval for B
Model Coefficients Coefficients t Sig.
B |Std. Error Beta Lower Bound Upper Bound
1 | (Constant) | 58.313 | 13.157 4.432 | .047 1.704 114.921
HRT 2.747 .808 923 3.401 | .077 -.729 6.223

a Dependent Variable: C-C
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2. MINAABUIATINIAALURNTO1OUA VNI

40

Infcic,]

4

8] 10 20 |
HET

AN 2 AWALIUSIE1HI I[C/C,] Az t

Y

A = aaa v W 2 dy A o
139N 10A Wﬁﬂﬁﬂﬂﬁ@ﬂﬂ’ﬂmtﬂiﬂ‘i’J'H‘V]'NL@EJ'JEII’EN‘ﬂ{]ﬂim’ﬂu@ﬂﬁuﬂiqu&“ﬂﬂgNuW

UszAngannau
Model Sum of Squares Df Mean Square F Sig.
1 Regression 4.093E-02 1 4.093E-02 25.920 .036
Residual 3.159E-03 2 1.579E-03
Total 4.409E-02 3
a Predictors: (Constant), HRT
b Dependent Variable: In(C/C,)

Y

d‘ ! o a Q( aan o U d! dy d' 1 o
MTNN 11A ﬂ1TJ53NTﬂ!ﬁNﬂi%ﬁWﬁﬂ’J"mﬂﬂﬂﬂﬂmﬂﬂﬂ{]ﬂimﬂuﬂﬂﬁu\ﬂu‘wuﬂﬂj‘u‘lﬁ

UszAngannau
Unstandardized Standardized
95% Confidence Interval for B
Model Coefficients Coefficients t Sig.
B Std. Error Beta Lower Bound | Upper Bound
1 | (Constant) =771 .034 -22.386| .002 -919 -.623
HRT |-1.076E-02| .002 -.964 -5.091 | .036 -.020 -.002

a Dependent Variable: In(C/C,)



[1#2]-[142,]

~ = aaa [ A A1 o
ATNN 127 Naﬂ”li‘Vlﬂﬁ@‘lJﬂ’J"lﬂJLL']Ji‘]Ji'J“L!‘Vl"l\‘]l;ﬂﬂ’«]"ll@\i‘ﬂQﬂiﬂ”lﬂ‘l«!ﬂﬂﬁ@\ﬂuvlu‘wljuui

3. MINadoUsnIIMINAlnNIeduaDaea

01z

101

011 4

010 4

009 g

Rk

i}

HET

{ v o 7 '
AN 37 ANUFUNUTTZHIN

20

1
— T uagt
C ¢

E4

an

Y

UszAbgannan
Model Sum of Squares Df Mean Square F Sig.
1 Regression 3.845E-08 1 3.845E-08 .014 915
Residual 5.320E-06 2 2.660E-06
Total 5.358E-06 3
a Predictors: (Constant), HRT
b Dependent Variable: [1/C]-[1/C,]

' ¢ P
a3h 130 Anlsznadulszdnianuoanesvesl fsesuduaslunuiigi

Y

YszAngannau
Unstandardized  |Standardized
95% Confidence Interval for B
Model Coefficients Coefficients| t | Sig.
B Std. Error Beta Lower Bound | Upper Bound
1 [(Constant)|9.879E-03 .001 6.992| .020 .004 .016
HRT |-1.043E-05| .000 -.085 -.1201 .915 .000 .000

a Dependent Variable: [1/C]-[1/C,]
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v v
IS o

VY] Aaaa Av a 4 =
A.2.3 wamsnagevouaulfnsenvesnunguinssavgsl

Q
4

1. MInaaaudasmsnalgnsenduaugud

U

160

140 o n
120 o
100 4
20 4 -]
o0
B0 =
0 10 20 a0
HET

{ v o J '
AN 4A ANUFUNUTIZHIN C,—Cuazt

Y

d‘ = aan [ [ ¢ dg’ d‘l o
AN 140 Nﬂﬂﬁ‘ﬂﬂﬁi’]'ﬂﬂ’nmlﬂiﬂi’J“L!‘Vl”lﬂl,ﬂEJ’JGIJE’N‘ﬂ{]ﬂiﬂ”lﬂi«!ﬂﬂﬁuﬂcluWUﬂGlﬂJui

UszAng g
Model Sum of Squares Df Mean Square F Sig.
1 Regression 3200.354 1 3200.354 18.053 .051
Residual 354.553 2 177.277
Total 3554.907 3
a Predictors: (Constant), HRT
b Dependent Variable: C-C

Y

~ 1 [ A & Aaaa v o o dy A o
ATNN 157 mﬂﬁzmmﬁuﬂizﬁﬂﬁmmﬂﬂﬂﬂﬂmmﬂgﬂimauﬂugmﬂﬁluwuwwm

UszAng g
Unstandardized | Standardized
95% Confidence Interval for B
Model Coefficients Coefficients t Sig.
B Std. Error Beta Lower Bound | Upper Bound
1 | (Constant) | 46.131 | 12.201 3.781 | .063 -6.367 98.629
HRT 3.224 759 .949 4249 | .051 -.041 6.489

a Dependent Variable: C-C
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2. MINAABUIATINIAALURNTO1OUA VNI

1o,
B

=1.1

0 10 20 20
HET

{ v o J
AN 5A ANUFUNUTIEHIN ln[C/CO] Uag t

Y

A = aaa v o 2 dy A0 o
AT NN 167 wamimﬁaummuﬂiﬂs'Jumnmmmmﬂgﬂﬁmauﬂuwuﬂuwumum

UszAng g
Model Sum of Squares Df Mean Square F Sig.
1 Regression 9.114E-02 1 9.114E-02 26.032 .036
Residual 7.002E-03 2 3.501E-03
Total 9.814E-02 3
a Predictors: (Constant), HRT
b Dependent Variable: In(C/C,)

Y Y

A 1 [ a aaa v W 2 A A ]
ATWN 170 ﬂﬁJi$N1ﬂ!ﬁﬂﬂ5$ﬁ%‘ﬁﬂ’l"Illﬂﬂﬂ’f)&l%@ﬂ‘ﬂQﬂiﬂ?ﬂuﬂﬂﬁu\ﬂu‘wuﬂiju‘lﬁ

a 4
UszdAvggilgy
Unstandardized Standardized
95% Confidence Interval for B
Model Coefficients Coefficients t Sig.
B Std. Error Beta Lower Bound | Upper Bound
1 | (Constant) -.570 .054 -10.520 | .009 -.804 -.337
HRT -1.721E-02 .003 -.964 -5.102 | .036 -.032 -.003

a Dependent Variable: In(C/C,)
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3. MInadeUsnIIMINalnTsduauaes

.10
009 i
Anoa o ’
007 -
00g «
[1/E1-T14C,]
003
o 10 20 an
HET
A v o J 1 1 1
DINN 6A ANVAUNWUTIEHIN —— — agt
C C,

Y

A = aaa [ & A o
AT NN 187 Nﬂﬂﬁ‘ﬂﬂﬁi’]‘ﬂﬂ'flmlﬂiﬂi'J“Lﬁ/l"l\‘]l;ﬂﬂ?]"l]@\i‘ﬂQﬂiﬂ”lﬂ‘l«!ﬂﬂﬁ@\ﬂuWU‘VlslﬁJui

UszAng g
Model Sum of Squares Df Mean Square F Sig.
1 Regression 2.224E-06 1 2.224E-06 1.109 403
Residual 4.011E-06 2 2.005E-06
Total 6.235E-06 3
a Predictors: (Constant), HRT
b Dependent Variable: [1/C]-[1/C ]

Y Y

[ P2 [
M319h 190 alsznadulszdnianuoanosvesl fseduauasslunuisui

UszAng g
Unstandardized  [Standardized
95% Confidence Interval for B
Model Coefficients Coefficients| t | Sig.
B Std. Error Beta Lower Bound | Upper Bound
1 [(Constant) |6.631E-03 .001 5.110| .036 .001 .012
HRT |8.500E-05 .000 .597 1.053| .403 .000 .000

a Dependent Variable: [1/C]-[1/C,]
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M37199 19 asginihauvesmsssihdiuging
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I

v

v A o 1 d‘ YA o
AU NN Aneen 1N
1. Auaulian1anenIn
- & (wwan@iylaveanana “Platinum Cobalt Unit”?) 300
2. Auauianmanil un/a (ppm)
<
- YpIUUIAT AN 1,500
<
- 1Man 50
=1
- e 5.0
- NDIAY 1.5
[ =
- deaned 1.5
4
-1lgoo’lsa 1.5
- uou luile 0.5
Y
- TuTasnunanua 11
- Tuwsn 45
- AMNADINTOONFIIUNIIFIINGT (BOD) 6
- ANMNADINTOONFIIUNIUAT (COD) 10
wAa A a 4 a A
3. AUANTANIFINN Taavlesuuuanse
1 S A
NQUUBLLANITY (MPN/100 mL)
Y [l dy 1 =)
1. 8o 1N UNMIH U DENUAD 0-50
Y
2. AoITUVLIUMTANALNDU NIDAULAZHNUFD 50-5,000
Y
3. foeimatinianou 2 Tuaou 5,000-50,000
\ o o o
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) Uszn 1 | dszan2 | Uszan3 | dszan4a | dszan s
1. a ﬂémm%i @ (Colour, Odour and Taste) - il il il il -
2. qmwgﬁ (Temperature) °c il il il b} -
3. | anuilunsauazans (pH) - 5 5.0-9.0 5.0-9.0 5.0-9.0 5.0-9.0
4. | onFuazaly (DO) mg/L B 6.0 4.0 2.0 -
5. | 1le@ (BOD) mg/L B 1.5 2.0 4.0 -
6. LLUﬂﬁL%&ﬂdMTﬂﬁN@guﬁﬂﬁuﬂ (Total Coliform Bacteria) | MPN/100 mL i 5,000 20,000 - -
7. | nuafiGenquilnea Indnesu (Fecal Coliform Bacteria) mg/L i 1,000 4,000 - -
8. | lwasa NO)lunmidelulasiou mg/L 5 5.0 5.0 5.0 -
9. | wowTwiis (NH,) lunie TuTasiou mg/L i 0.5 0.5 0.5 -
5 Aulawsssuna
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I 1
1. anudunsanazai (pH) - 55-9 55-9
2. 1708 (BOD) Uaansunoans 60 100
3. % 199 (COD) Uaansunoans 300 400
4. AI5UVIUADY (SS) Uaansunoans 150 200
5. TuTagau (TKN) Haansunoans 120 200
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