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Determination of Radionuclides in Groundwater and Health Risk Assessment

in Communities around Rayong Industrial Land Estate
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ABSTRACT
The objective of this research was to determinate the radionuclides in groundwater and health risk
assessment of the area around Rayong Industrial Land Estate. Samples in 27 sites were collected from 12
communities. Radionuclides were analyzed by using gamma spectrometry consisted of High Pure Germanium
(HPGe) detector at low background. Radionuclides found were uranium-238 thorium-232 radium-226 and potassium-
40 in trace amount which originated from natural source. Health risk assessment was among of the age of infant
(0-6 month), toddler (7 month-4 years), child (5-11 years), teen (12-19 years) and adult (=20 years) found that the

younger showed higher more risk than older and risk varied with radioactivity of radionuclides.
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dnindreaou
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F02 K-40 5445934078823 0.1987+0.029  0.1975£0.029  0.1321£0.019  0.0910£0.013  0.1152+0.017

FO3 K-40 6.37747+0.78823  0.2327+0.029  0.2313£0.029  0.1547+0.019  0.1065£0.013  0.1349+0.017

gy F04 Ra-226 4.87769+1.21942  0.1780+0.044  0.1769+0.044  0.11830.003  0.0815+0.000  0.1032+0.026

K-40 7.23736+0.71657  0.2641£0.026  0.2625£0.026  0.1755£0.017  0.1209£0.000  0.1531+0.015
guyuiaoTil-

g, FO5 K-40 5.23096+0.85988  0.1909+0.031  0.1897+0.031  0.1268+0.021  0.0874+£0.000  0.1107+0.018
ALTNIUUINIY

pauielddu 1 pog Th-232 0.79111£0.16384  0.0289+0.006  0.0287+0.006  0.0192+0.004  0.0132£0.000  0.0167+0.003

K-40 4.87268+0.78823  0.1778£0.029  0.1767+0.029  0.1182£0.019  0.0814+0.000  0.1031=0.017

FO7 Th-232 1.23964+0.36457  0.0452£0.013  0.0450+0.013  0.0301£0.009  0.0207+0.000  0.0262:0.008

K-40 5.08765£0.93154  0.1856x0.034  0.1845£0.034  0.1234£0.023  0.0850£0.000  0.1076+0.020

quywiaellleluz  Fos K-40 6.09085+0.71657  0.2222+0.026  0.2209+0.026  0.1477+0.017  0.1017£0.000  0.1289+0.015
guanhiuiiv

. F09 K-40 7.38067+0.71657  0.2693+0.026  0.2677+0.026 0.1790+.017  0.1233£0.000  0.1562+0.015

iy F10 K-40 6.09085+0.93154  0.222240.034  0.2209+0.034  0.1477+0.023  0.1017+0.000  0.1289+0.002

Fl11 Th-232 1.06251£0.22091  0.0388£0.008  0.0385£0.008  0.0258+0.005  0.0177£0.000  0.0225:0.005

K-40 3.94114+0.78823  0.1438£0.029  0.1429£0.029  0.0956:0.019  0.0658+0.000  0.0834+0.017

F12 K-40 5.9475340.71657  0.2170£0.026  0.2157£0.026  0.1442+0.017  0.0994+£0.000  0.1258+0.015

FUTUWIVN F13 Ra-226 0.9705+0.29537  0.0354+£0.011  0.0352+0.011  0.0235£0.007  0.0162+0.000  0.02050.006

K-40 6.95073+0.85988  0.2536x0.031  0.2521£0.031  0.1686:0.021  0.1161£0.000  0.1471+0.018

F14 Ra-226 0.78766+0.16409  0.0287+0.006  0.0286£0.006  0.0191:0.004  0.0132£0.000  0.0167:0.003

U-238 20.99838+9.99923  0.7661£0.365  0.7615£0.363  0.5092:0.242  0.3508+£0.002  0.4443+0.221

K-40 5.08765+0.78823  0.1856x0.029  0.1845£0.029  0.1234£0.019  0.0850£0.000  0.1076+0.017

F15 Th-232 12.26247+4.08749  0.4474£0.149  0.4447+0.148  0.2974£0.099  0.2048+0.001  0.2595+0.086

K-40 437108£1.0032  0.1595£0.037  0.1585+0.036  0.1060£0.024  0.0730+0.000  0.0925:0.021

FUTUWIVATNA F16 Ra-226 6.41523+1.59055  0.2341£0.058  0.2326£0.058  0.1556£0.039  0.1072£0.000  0.1357+0.034

K-40 6.87907+0.85988  0.2510£0.031  0.2495£0.031  0.1668+0.021  0.1149£0.000  0.1455+0.018

F17 Ra-226 0.97664£0.21393  0.0356:0.008  0.0354£0.008  0.0237£0.005  0.0163£0.000  0.0207:0.005

K-40 9.4191742.22635  0.34370.081  0.3416£0.081  0.2284:0.054  0.1573£0.000  0.1993:0.047

F18 K-40 6.01919+0.78823  0.2196+0.029  0.2183£0.029  0.1460£0.019  0.1005£0.000  0.1274+0.017
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ERRIAN Radionuclides Activity (Bg/L) (Bg/L-Day)
0-6 mo. 7 mo.-4y 5-11y 12-19y >20y
61.5“‘]51«!13}1147‘!&1\3 F19 Th-232 1.25533+0.17213 0.0458+0.006 0.0455+0.006 0.0304+0.004 0.0210+0.000 0.0266+0.004
K-40 4.37108+0.78823 0.1595+0.029 0.1585+0.029 0.1060+0.019 0.0730+0.000 0.0925+0.017
F20 Th-232 0.79100+0.11742 0.0289+0.004 0.0287+0.004 0.0192+0.003 0.0132+0.000 0.0167+0.002
K-40 6.87907+0.93154 0.2510+0.034 0.2495+0.034 0.1668+0.023 0.1149+0.000 0.1455+0.020
F21 Th-232 1.43754+0.35144 0.0524+0.013 0.0521+0.013 0.0349+0.009 0.0240+0.000 0.0304+0.007
Ra-226 0.72455+0.14115 0.0264+0.005 0.0263+0.005 0.0176+0.003 0.0121+0.000 0.0153+0.003
K-40 4.29942+0.85988 0.1569+0.031 0.1559+0.031 0.1043+0.021 0.0718+0.000 0.0910+0.018
ﬂgmuﬁﬁam F22 Th-232 0.77103+0.17047 0.0281+0.006 0.0280+0.006 0.0187+0.004 0.0129+0.000 0.0163+0.004
K-40 7.02239+0.85988 0.2562+0.031 0.2547+0.031 0.1703+0.021 0.1173+0.000 0.1486+0.018
F23 Th-232 5.82404+1.65159 0.2125+0.060 0.2112+0.060 0.1412+0.040 0.0973+0.000 0.1232+0.035
K-40 21.4337943.01661 0.7820+0.011 0.7773+0.109 0.5198+0.073 0.3580+0.001 0.4535+0.064
F24 Th-232 6.02152+0.72674 0.2197+0.027 0.2184+0.026 0.1460+0.018 0.1006+0.000 0.1274+0.015
K-40 12.67307+2.39761 0.4624+0.087 0.4596+0.087 0.3073+0.058 0.2117+0.000 0.2681+0.051
ﬂgmuﬁ"luén F25 K-40 5.30262+0.85988 0.1935+0.031 0.1923+0.031 0.1286+0.021 0.0886+0.000 0.1122+0.018
F26 Th-232 1.17024+0.85988 0.0427+0.031 0.0424+0.031 0.0284+0.021 0.0195+0.000 0.0248+0.018
K-40 6.37747+0.78823 0.2327+0.029 0.2313+0.029 0.1547+0.019 0.1065+0.000 0.1349+0.017
F27 Th-232 1.41879+0.24356 0.0518+0.009 0.0515+0.009 0.0344+0.060 0.0237+0.000 0.0300+0.005
K-40 7.59564+0.78823 0.2771+0.029 0.2754+0.029 0.1842+0.019 0.1269+0.000 0.1607+0.017
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