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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 mBg/l. Ra-226 concentration in thirty one water samples or 29.31% exceeded 111 mBq/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 mBgq/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 uSv 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 22.2-28.1 243 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 88.2 322
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% 104

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 (ULSv) Ra-226 in Namom district.
Symbols indicate shallow wells with related cancer evidences (®) and without

cancer evidence (+).

Uszmauluwalil 1 uaz 5 azlddudianmssedndal
fn 8 uSv

MUANABINIT Uszran11? A.ANDINTI 2z lél
STgIN

FuuSumss el sy 21.9 puSv laannms
3

o a.an0enTs 2 ldTuUTum3s IAuNI 8 Sy najtin

a

4
nn1ITaduduryinundszaauaszld sy

NFsuA1 afa neN 6 Thuddniieléisy 13.6 uSv da

YInnmsa aniadien-226 Tudn v @ 10 Suduusn
Usznaudiy TudulIv vy 5 a.a809139 (36.4 uSv)
1 2 1 L U 1 A;
thuudie: ¥y 3 a.aa09%39 (32.2 uSv) uwunaIWﬁ
Wy 3 @.vjsuiin (30.9 uSv) thulanvis na 2 a.A3as
(25.9 uSv) thuamlns naf 2 a.vsuiin (25.5 uSv)
Tuveda vy 2 a.umtan (24.1 uSv) fuaaesnis
1 L u 1 AE 1
wy 1 a.aa09n3 (22.6 uSv) mumim wy 7
a.9aln (21.2 uSv)  uduia vy 10 a.umiawn
(19.7 uSv) uasiinuunie: v 2 a.aa09%39 (19.1
uSv)
A a & a o a A
LAWANTH NN INIWIY AUaL 89 8 USv
(UNSCEAR, 2000) lud udusmsjiinunionue 29
1 o d‘n 1 a o 1 a U
AU 192903 9 man 22 wajiiu dlon 16
o a o a a a A [ ldld
VYTV SN 8 WSV LUASNINEN 7 ANLUIUNN
Lo a o Ao ! ' =
Tan1 lésudSunmse™@indn 8 uSv  adrelsfianu
YSuass“danandiuwimainnisuslnaninauiiesading

= A ! ¥ X o ¢ o v
e wnlua1mdug 1w 417 e "0l Anuazkaldl
FUSnonafen-226 agludinim sée Uszanaud
A A o 1. d o=
A liSuUSa s NN Iudean o unuslae
v o a &
wazanudnduidan-226 luamisdszansiug

%] £ 4 Y U,
6. AN UNUTLILASN-226 nuqvﬁmmﬁiﬂmt‘%a
luvesthnuazraensims
ve  em v,
AT hazame (2547) léivin niidiedaasintann
1 1 :’ U eiel . < =3
a.unuNeN  ANUatTundUseIan1siiulsangise
| = Aa wn A |
P91 LaTNLTIRADADIANT (leW1ENNL T2 IaNHE
NULSY ATLANERN A5 NWNINNFE JUAIWATUNT)
WAzUHITNUA AU IEIANLSY Na aun1e Dadae
t-test laawudn enanuidudu Ca uae Mg szwing
1 U d‘d . =3 > 1 U dl = .
NANUDYANHNUILIANELIN ﬂUﬂqmaa,“laﬂVLm\lﬂimmﬂ'ﬁ
) = = 1 % 1 a o o [ aa d'
Wiunz3e dauuanareiuededue dgnie 86 7
FEAUANMNTORUNINNIT 90% Tarailwlulédn Ca

a dl 7 8 a ¥ !
wae Mg« ’JuLﬂEl'J“IIE]\'iSLuﬂ’]i@'@GHS\IL‘SL@]FJSJL“IJ’] INNE

4 . Cae 4 2 E L da
LA NELRBINNADaUINING 150 Ua (Uany
Uszianzise 3w 35 do 14 panwal e uaziad
Taifivsz¥anzse 115 o 14 “ganwol +) asluwnui
b eeszduUSum S NUstmuas i Sudetl (Figure 8)

9 ¢ a o a A ! ]
logldinmaiUSanmss " auin e 8 uSv wui naw 1
I 1 X Ada v o a o a ! 6 al
nanvalunuinazldsuysnimss™ sndvwnman  {



3. qUaIUASUNS NN,

Uit 28 atfufi 1 g, - AW, 2549

213

ANMUNYULILATN-226 Tuinvany
5 qaien 1 wazame

Table 2. Mean concentration of Ra-226 in water from other countries.

Country Ra-226 conc. (mBg/1) 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
U.K. 0-180 Bradley, 1993
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