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Abstract
Wautthisasna, J., Chittrakarn, T., Bhongsuwan, D. and Bhongsuwan, T.
Concentration of Ra-226 in shallow well water and its relation with
the evidence of oral and esophagus cancers in Namom District,

Songkhla Province
Songklanakarin J. Sci. Technol., 2006, 28(1) : 201-215

Altogether 150 water samples were collected from shallow wells widely distributed in Namom district,
Songkhla province. Co-precipitation technique was used to absorb radium into co-precipitate Ra-BaSO,,
which was measured for Ra-226 using a low background alpha spectrometer. The results showed that the
Ra-226 concentration in well water in Namom district ranged 3.51-292.1 mBq/l, with a geometric mean
50.7 mBgq/l. Ra-226 concentration in thirty one water samples or 29.31% exceeded 111 mBgq/l, which was the
maximum contaminant level of the US Environmental Protection Agency. Six villages having an arithmetic
mean of Ra-226 concentration in well water exceeding the 111 mBq/l level included Ban Koktang Moo 2,
Pijit sub-district; Ban Tungkho Moo 2, Namom sub-district; Ban Lancai Moo 2, Ban Tungpho Moo 3, Tung
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kamin sub-district; Ban Meapia Moo 3, Ban Tonpling Moo 5, Klongrang sub-district. Ban Tonpling Moo 5
had the highest concentration at 177.8 mBq/l. The high Ra-226 contaminated water wells are generally
located in granitic basement with associated fault/fracture zones. The estimated annual dose averaged over
Namom district was 15.3 uSv while people living in Ban Tonpling Moo 5 met the highest estimated annual
dose of 36.3 uSv. However, the ratios between the number of water wells with and without associated oral
and esophagus cancer cases in the area where the estimated dose is over and below 8 puSv did not differ
significantly.

Key words : Ra-226, shallow well water, co-precipitation, alpha spectrometer, cancer
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Figure 1. Map of Namom district showing the water sampling wells.
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Chart 1. Flow chart of the co-precipitation technique used in the study.
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Figure 2. Alpha spectra of three precipitates after three repeated co-precipitation of standard
Ra-226 contaminated water with 8 mg barium carrier, showing Ra-226 peak at
4.78 MeV, after (a) the first (b) the second and (c) the third co-precipitations.
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Figure 3. Alpha spectrum of background with
6 hours counting time.
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Table 1. Average concentration of Radium-226 in shallow well water and the estimated

annual dose.

Sub district / village Village  Ra-226 concentration (mBq/l)  Mean annual
(No. of sample) No. Min. - max. Mean  S.D. Dose (uSv)
Ban Naenpijit (10) 1 12.7-115.1 44 .4 31.1 9.17
Ban Koktang (5) 2 14.5-262.4 126.5 110.0 25.9
Ban Kokpayom (5) 3 22.6-57.5 41.0 14.0 8.4
Ban Pleekway (4) 4 48.8-60.2 52.7 5.1 10.8
Ban Tungnawan (4) 5 3.5-834 33.6 34.6 6.9
Ban Klongmuangtok (5) 6 21.6-38.4 30.7 7.4 6.3
Mean of Pijit sub-district (33) 3.5-262.4 53.9 54.3 11.0
Ban Tungtanod (5) 1 29.0-198.7 89.8 68.9 18.4
Ban Tungkho (8) 2 23.8-285.0 118.1 98.8 24.1
Ban Plumau (3) 3 6.8-42.9 27.7 18.7 5.7
Ban Kwounjong (9) 4 9.3-28.1 16.9 7.4 34
Ban Namuang (9) 5 17.2-134.1 69.5 354 14.2
Ban Nai (3) 6 16.3-136.2 65.7 62.7 13.4
Ban Chaina (4) 7 26.5-75.1 57.1 21.5 11.7
Ban Tungpakain (3) 8 16.5-83.2 39.8 37.6 8.1
Ban Khochapu (3) 9 4.7-41.0 22.0 18.2 4.5
Ban Teenwat (4) 10 50.5-130.7 96.5 34.3 19.7
Mean of Namom sub-district (51) 4.7-285.0 63.8 59.5 13.0
Ban Tungkamin (4) 1 6.8-44.4 21.9 16.3 4.5
Ban Lancai (3) 2 34.5-269.8 1249  126.7 25.5
Ban Tungpho (5) 3 91.9-253.9 151.3 69.1 30.9
Ban Natongsuk (4) 4 9.8-126.3 58.4 49.0 11.9
Ban Na (3) 5 22.2-28.1 24.3 33 5.0
Ban Tungkamin (7) 6 8.9-164.2 63.6 61.3 13.0
Ban Tungpho (7) 7 55.4-258.5 103.7 73.6 21.2
Mean of Tungkamin sub-district (33) 6.8-269.8 81.7 74.2 16.7
Ban Klongrang (7) 1 30.8-245.1 110.7 89.2 22.6
Ban Maepia (5) 2 50.1-115.2 93.2 27.8 19.1
Ban Meapia (7) 3 27.2-292.1 157.4 88.2 32.2
Ban Sea (7) 4 31.7-216.3 71.1 69.3 14.5
Ban Tonpling (2) 5 91.7-264.0 177.8 - 36.4
Ban Plukting (5) 6 24.3-107.1 66.7 31.5 13.6
Mean of Klongrang sub-district (33) 24.3-292.1 107.0 77.3 21.9
Overall Namom District (150) 3.5-292.1
Arithmetic mean (150) 75.1 68.3 15.3
Geometric mean (150) 50.7 2.5% 10.4

Note * Multiplicative standard deviation
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Figure 6. Contour map of Ra-226 concentration in shallow well water in Namom district,
Songkhla province.
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Figure 8. Contour map of the estimated annual dose (uSv) Ra-226 in Namom district.
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cancer evidence (+).
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Table 2. Mean concentration of Ra-226 in water from other countries.

Country Ra-226 conc. (mBg/l) References
Namom district, Songkhla, Thailand 16.9-157.4 This study
Taiwan 0-28.1 Kuo et.al., 1997
China 1.2-941 Zhuo et al., 2001
North America United States 0.4-1.8 Cothern and Lappenbusch, 1983
Germany 1-1,800 Gan, 1985
Poland 1.7-4.5 Pietrzak-Flis, 1997
UK. 0-180 Bradley, 1993
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