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ABSTRACT

Probability distribution of microbes in wastewater is a crucial factor to be determined for microbial risk assessment associated
with its reuse. The objective of this study was to investigate probability distribution of an indicator microorganism in wastewater.
Daily total coliform counts measured from nationwide wastewater treatment plants in 2010 by the Ministry of Environment were
used for statistical analysis. Basic statistics and probability distributions were estimated in the three different spatial scales using the
MS Excel software and FARD2006 model. Overall, wastewater from manure and livestock treatment plants demonstrated greater
median coliform counts than from sewage and village treatment plants. Generalized logistic (GLO) and 2-parameter Weibull (WBU2)
appeared to be the two probability distributions that fitted best for total coliform numbers in wastewater. The study results of
microbial statistics and probability distributions would provide useful data for quantitative assessment of microbial risk from agricultural

wastewater reuse.
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Table 1 Three different spatial scales and corresponding
numbers of sewage treatment plants

Spatial level Number of facilities

Nationwide level (Major sewage treatment plants) 10
Provincial level (Facilities from Jeolla province) 20
Hwasung 12
Local level -
Pyungtaek 15

(Facilities from the cities in the ¢ -
southwest Gyeonggi region) Yongin 22
Osan 2
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Table 2 Statistics of total coliform counts in wastewater (Unit: MPN*/mL)

Facilities Maximum Minimum Median Mean Standard deviation
Sewage treatment plant (STP) 35,415,000 1 58,000 96,577 381,822
Village sewage treatment plant (VSTP) 2,900,000 1 30,200 62,741 105,605
Manure treatment plant (MTP) 35,000,000 23 152,300 214,915 599,913
Livestock wastewater treatment plants (LWTP) 77,000,000 600 80,000 476,706 3,903,807

# MPN stands for Most Probable Number
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Fig. 1 Results of goodness-of—fit tests for all facilities

Table 3 Results of goodness—of—fit tests for all facilities

ks it A SEEE S ARAEE B AY

Probability distribution | NOR | GAM2 | GAM3 | GEV | GUM | LGU2 | LGU3 | LN2 LN3 LP3 | WBUZ | WBU3 | GLO | GPA | WBK4 | WBK5
Number of facilites” 10 12 3 42 16 7 5 10 5 0 63 42 72 0 0 0
* This represents the number of facilities of which data fits to each probability distributions at the 5 % significance level
Table 4 Results of goodness—of—fit tests for nationwide major sewage treatment plants
Probability distribution | NOR | GAMZ2 | GAM3 | GEV | GUM | LGU2 | LGU3 | LN2 LN3 LP3 | WBU2 | WBU3 | GLO | GPA | WBK4 | WBKS
Number of facilites” 0 1 1 6 0 0 2 0 0 0 7 6 9 0 0 0
# This represents the number of facilities of which data fits to each probability distributions at 5 % significant level
Table 5 Results of goodness—of-fit tests for the sewage treatment plants from Jeolla province
Probability distribution | NOR | GAM2 | GAM3 | GEV | GUM | LGU2 | LGU3 | IN2 | LN3 | LP3 | WBUZ2 | WBU3 | GLO | GPA | WBK4 | WBK5
Number of facilites* 2 3 2 10 5 2 1 2 1 0 15 12 14 0 0 0
* This represents the number of facilities of which data fits to each probability distributions at 5 % significant level
Table 6 Results of goodness—of—fit tests for the local level plants from southwest Gyeonggi region
Probability distribution | NOR | GAM2 | GAM3 | GEV | GUM | LGU2 | LGU3 | LN2 LN3 LP3 | WBUZ | WBU3 | GLO | GPA | WBK4 | WBK5
Number of facilites” 8 8 0 26 11 5 2 8 4 0 41 24 49 0 0 0

* This represents the number of facilities of which data fits to each probability distributions at 5 % significant level
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distribution (GLO)

Spatial level Maximum | Minimum | Median Mean Star.ldz'ird
deviation

. g | 268,584 244 | 79,732 | 97,653 | 66,970

Overall facilities 85,615 67 | 10474 | 18325 | 16,716
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0378 | —0.656 | —0.112 | —0.109 0.189
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257425 | 31,450 | 121,811 | 118,692 | 70,324

Nationwide level

(10 facilities) 85,615 1,249 | 21449 | 29577 | 26,316

0.048 | —0.396 | —0.142 | —0.132 0.134

M ™| R

Provincial level 268584 | 2487 | 58430 | 86304 | 82,209

(20 facilities from 49,622 291 9519 | 15270 | 13,836
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Table 8 Estimated parameters for the 2—parameter Weibull
distribution (WBU2)
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Overall facilities | @ | 316,389 301 | 87,550 | 111,004 | 74,696
(81 facilities) B 17.88 0.91 3.68 491 3.49
Nationwide level | o | 316,389 | 35434 | 143,580 | 138,091 | 84,314
(10 facilities) B 17.88 0.91 3.87 4.96 4.70
Provincial level | ¢ | 278131 2,637 | 66,192 | 97,016 | 87,864
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Jeolla province) | B 8.75 1.23 2.81 3.84 2.28

Local level
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(51 facilities from
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* o! scale parameter, f3: shape parameter
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