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Abstract

This research aimed to assess microbiological quality of water in Huai Luang River Basin, Sam Phrao
Subdistrict, Mueang District, Udon Thani Province from January to December 2022. A total of 48 water samples
were randomly collected once a month from 4 sampling sites in Huai Luang River Basin in the area of Sam Phrao
community and Nong Khon Saen community, Sam Phrao Subdistrict, Mueang District, Udon Thani Province. The
total coliform bacteria (TCB) and fecal coliform bacteria (FCB) in the water samples were determined by Multiple-
tube fermentation technique. The values of TCB and FCB were expressed in units of Most Probable Number index
per 100 mL of water (MPN/100 mL). From the determination of TCB and FCB in the water samples collected from
all 4 sampling sites, it was demonstrated that the averages of TCB and FCB were in the ranges of 26,867-137,833
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MPN/100 mL and 5,820-19,454 MPN/100 mL, respectively, which exceed the type lll of surface water quality standards
issued by the Pollution Control Department, Ministry of Natural Resources and Environment (TCB<20,000;
FCB<4,000 MPN/100 mL). When TCB and FCB in the water samples of each season were compared, it was
revealed that the averages of TCB (105,813 MPN/100 mL) and FCB (19,472 MPN/100 mL) in summer (February-
May) were the highest, followed by the averages of TCB (81,806 MPN/100 mL) and FCB (12,340 MPN/100 mL) in
winter (October-January), while the averages of TCB (45,088 MPN/100 mL) and FCB (6,525 MPN/100 mL) in rainy
season (June-September) were the lowest. Moreover, when quality of water in Huai Luang River Basin in 2022 was
compared to that in 2021, it was found that the averages TCB and FCB in 2022 were higher throughout the year.
From the results of this study, it was found that the water in Huai Luang River Basin was contaminated with
bacteria which might affect the health of water users for consumption. Therefore, there should be wastewater
treatment and wastewater management before draining it from the communities into public water resources in

order to lessen water pollution and pathogen contamination.

Keywords: Coliform bacteria, Fecal coliform, Surface water quality, Huai Luang River Basin
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Figure 1 Water contamination of Huai Luang River Basin from various sources
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Figure 2 Water sampling sites in Huai Luang River Basin
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Table 1 Locations (Universal Transverse Mercator [UTM] coordinates) of water sampling sites in Huai Luang River Basin

Sampling sites Wastewater sources E N
1 Wastewater from Sam Phrao community 277737 1931593
2 Wastewater from Nong Khon Saen community 281846 1933188
3 Wastewater from Livestock farms 282882 1933005
a4 Wastewater from agricultural areas 283176 1932107

Sampling site 1

(27T737E, 1931593N)

. . ) =
g | BN .

Sampling site 2 Sampling site 3
GPS

(281846E, 1933188N) (282882E, 1933005N)

Sampling site 4
GPS
(283176E, 1932107N)

Figure 3 GIS map of water sampling sites
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Table 2 Averages of TCB and FCB of water samples from different sampling sites in Huai Luang River Basin in 2022

TCB (MPN/100 mL) FCB (MPN/100 mL)
Month Sampling sites Sampling sites
1 2 3 4 Average S.D. 1 2 3 4 Average S.D.
Jan 160,000 160,000 50,000 46,000 104,000 14,684 28,000 18,900 8,000 5,000 14,975 1,539
Feb 160,000 160,000 55,000 16,000 97,750 7,622 24,000 18,900 14,000 16,000 18,225 2,344
Mar 160,000 160,000 80,000 22,000 105,500 12,238 16,000 17,400 35,000 6,000 18,600 2,054
Apr 160,000 160,000 80,000 50,000 112,500 16,199 35,000 16,000 35,000 5,000 22,750 4,841
May 160,000 160,000 80,000 30,000 107,500 13,966 48,350 13,000 9,000 2,900 18,313 2,451
Jun 160,000 55,000 50,000 30,000 73,750 8,506 7,000 18,900 8,500 2,200 9,150 733
Jul 120,000 34,000 16,000 14,400 46,100 5,062 16,000 5,400 1,700 2,200 6,325 655
Aug 50,000 22,000 16,000 16,000 26,000 16,48 9,200 3,500 4,200 3,500 5,100 753
Sep 84,000 22,000 16,000 16,000 34,500 3,121 8,300 6,400 4,700 2,700 5,525 389
Oct 12,000 160,000 18,900 17,000 51,975 7,075 9,600 7,600 8,400 6,940 8,135 845
Nov 160,000 84,000 50,000 35,000 82,250 5,740 16,000 16,000 11,400 9,400 13,200 1,335
Dec 160,000 120,000 46,000 30,000 89,000 9,460 16,000 16,000 12,200 8,000 13,050 1,814
Average 137,833 108,083 46,492 26,867 19,454 13,167 12,675 5,820
S.D. 17,148 16,318 5,278 2,164 2,431 1,809 1,985 974

Note: The type Il of surface water quality standards issued by the Pollution Control Department, Ministry of Natural Resources and Environment, Thailand: TCB<20,000 MPN/100 mL
and FCB<4,000 MPN/100 mL
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Table 3 Averages of TCB (in MPN/100 mL) and FCB (in MPN/100 mL) of water in Huai Luang River Basin in

different seasons of the years 2021 and 2022

Seasons 2021 2022

TCB FCB TCB FCB
Summer (Feb-May) 58,892 12,821 105,813 19,472
Rainy season (Jun-Sep) 12,478 1,906 45,088 6,525
Winter (Oct-Jan) 60,292 8,874 81,806 12,340

Note: The type Ill of surface water quality standards issued by the Pollution Control Department, Ministry of
Natural Resources and Environment, Thailand: TCB<20,000 MPN/100 mL and FCB<4,000 MPN/100 mL
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Figure 5 Averages of TCB and FCB of water in Huai Luang River Basin in different seasons of the years 2021 and 2022
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