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Abstract

Contamination of arsenic in shallow underground water in Pakphanang

river basin.

Banjong Vitayavirasak
Department of Pathology Faculty of Medicine Prince of Songkla
University Hat Yai, Songkhla 90110.

The objective of this study was to analyse pattern and severity of
contamination of arsenic in shallow underground water in Ron Phibun and nearby
subdistricts, Nakhon Si Thammarat province. Purposive samplings of tube well water
were undertaken in Ron Phibun, Kuan koey, Kuan Chum, Thung Pho and Thang Phun
subdistricts. The water samples were analysed for arsenic concentrations by flameless
atomic absorption spectrophotometry. In Ron Phibun subdistrict, the highest average
concentration of arsenic was found in water samples of village No.12 (1.19 * 1.28
mg/1), Lower average arsenic concentrations were found in village No.2 (0.74 *
0.84 mg/1), No.13 (0.09 * 0.15 mg/1) and No.15 (0.07 * 0.06 mg/1),
respectively.  There were 4.1% of households drank tube well w‘ater contaminated
with arsenic higher than the standard allowance (0.01 mg/1). There were 8.2% of
households cooked food with highly contaminated tube well water. Uncontaminated
water samples were found in other subdistricts except those in Kuan Koey subdistrict
where 1 out of 5 samples was contaminated with excessive arsenic. The spatial
distribution of arsenic in Ron Phibun subdistrict was scattered and localized. There
were no correlations between arsenic levels versus pH and temperature of the well

water samples.
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Matrix modifier Palladium chloride
Lamp current 10 mA
Spectral bandwidth 0.2 nm
Wavelength 193.7 nm

Furnace Operating Conditions

STEP No. Temp. (°C) Time (sec) Gas flow (1/min)

1 85 5 3.0

2 95 40 3.0

3 120 10 3.0

4 1400 5 3.0

5 1400 1 3.0

6 1400 2

7 2600 0.6

8 2600 2

9 2600 2 3.0



Gas type = argon
Detection limit = 0.002 HA/805
coefficient variation (C.V.) 38 relative standard deviation (%RSD)

= 2.98% (n=10)
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. Cog . A . anwM quul | YSanaasvy
ey Ha-a ANaHAans 5 pH v
’ YBIU (°C) (un/a)
1 | wesu ufnsadudl Ng° 10’ 22.8" wdesu | 6.8 24.7 1.391 £ 0.13
388/1 N.12 A.3BUNYSH | £gg0 17 7 17
2 | wundl wiines N8° 11’ 18.2" 5] 5.14| 24.7 |1.500%0.18
27/4 4.2 0.30UNYAE ros® sof 116"
3 | WBNUAT NBva Ng° 11 20.5" la 4.53 | 24.7 |0.42510.01
24/2 1.2 9.59UNYdE zga® sn! 51"
4 | unASWS wadued N8® 11’ 36.5" la 6.93| 24.7 |0.009 +0.00
138/1 1.2 0.30UAYS | £g00 <0 59 g
5 | WNuaN nagy N8® 11’ 4.3" la 6.40| 24.7 |1.778 +£0.32
62/4 N.2 9.5DUNYE us® a5t 46,17
6 | UNWaIRY ANFUY N8° 11’ 4.9" la 6.74 | 24.7 |2.844 +0.64
280/1 ¥.12 A.3BURYAE | £900 517 100"
7 | WhisulnSuguwmiiaam Ng® 11 5.6" e 7.22 | 24.7 |0.072 £0.01
moame (Lifieenin | gg0 517 1777
3.12 f.39uNyad
8 | UNEN JaFITIN N8° 11’ 46.8" | dwdmias |5.79| 25.1 | 0.004 % 0.00
103 1.2 vhueuLiies L R
fa.30UNYad
9 | unu 2¥ayls Ng° 11’ 8.8" a 6.43| 251 |0.060 % 0.02
272/1 %.12 0.50URYDE | 900 517 5 o
10 | wedud wad i Ng° 10’ 23.6" | Jw@misy | 6.84| 25.1 |0.064 % 0.00
507 ¥.13 9.98UNYRY E99° 51’ 39.8"
11| wedey dunsds Ng° 10’ 17.8" | duwemise |6.84| 251 |0.023%0.01
4 a o
657/1 3.13 0.50URYAT | £og0 <17 45 1"
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. e e . anw amnadl | YSinmasvy
heu Za-Nag ANANNAIFNS v ¢ I v
v * BB °o) (un/a)
12 wndu Saundl Ng® 10" 14.0" la 6.7 95.1 | 0.026 +0.02
613 4.13 m.éauﬁuaﬁ E99° 51’ 49.1"
13 unanysol gl Ng® 10’ 6.9” Judmiay | 5.95| 251 |0.076+0.01
615 3.13 M.3auRYad — T
14 wguTai uhensd Ng® 10" 2.4" Juidnias | 6.8 95.1 | 0.005 + 0.00
513/3 1.13 0.30UAYAH | £gg® 517 57.0"
15 | an.din yysen <g® o’ 53.0" qudmise | 5.95| 252 |0.01110.00
- 99/1 9.5 U.AUBINN
o Aol Eg99° 52’ 3.8"
16 . wipdszady aesed Ng® 8’ 26.1" judmies |6.29| 25.2 | 0.009£0.00
1100/2 M5 UMUBIND | £gq0 557 g 5"
- q.3ouRyad
17 wediney W Ng° o' 52.3" Judmipn | 5.88 | 25.2 |0.07510.03
135 w4 UAUBIAD .
- a.5punyad
18 1nane ynydaTIm Ng° o' 59.6" fudnios | 6.47| 252 |0.008£0.00
55 .4 U.MUBRND 59 55 20"
m
R CINGIEY
19 unAR Ay Ng° 10’ 9.7" 24U 6.00| 25.2 |0.01310.00
{67 3.4 UNUDIN £ag® 53" pa.g"
.5ounyad
20 | WHUAR] WINNUA Ng° 10’ 9.5" 17U 556 | 25.2 |0.007%0.00
1 73/1 W.4 @.AUYH E99° 53' 29.6"
i : wiazso sawsmael ~ng° 10’ 3.2" Juamipy | 6.54 | 25.2 | 0.008£0.00
l 93 ¥.4 QA.AUYY E99° 53’ 18.3"
2 unily Buien Ng® 10 2.9" o 7.12| 252 |0.009%0.00

o

122 3.4 Q.50UNYAY

E99° 52’ 30.5"
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Ay #a-fiag wAaHManT gﬂuitlg pH g | dhusonny
v Y HERNTE (°0) (HN/8)
23 | wani uddu N/A I 4.5 27.7 0.004 + 0.00
141 3.4 v.lunas
GI.YI'NWJ'LI
24 | Ipdaiersus Ng® 15" 4.0" Ta 5.71 27.9 ND
ANHY DRABNWIANYIA | 5100° 0o’ 28.5"
25 | wwilu @segms Ng° 11’ 9_3"‘ quianiay | 6.4 27.4 | 2.725+0.44
769/12 3.12 UMBIED | £gg0 £f £g 3"
Gl.‘ii’]uwu“aﬂ
26 | wipdszid mwniawadl | Ng© o 40.4" la 6.2 27.5 | 0.009 +0.00
50 4.7 U.dzWIUND £99° 50" 57.6"
m.sauwgaﬂ
27 | wwUszaue a@pvarldsm | Ng° o' 583" la 6.0 27.3 [ 0.019 % 0.00
54/2 w7 bl | poco <11 47
R LINTILL]
28 | wugiuy Suesites N8° 10’ 31.4" | dwdnias | 5.6 27.9 |3.178 +0.23
362 1.12 u.lanFman i 5gd 4 o
29 | Wudsr 1iunaey N8 o 46.4" la 5.0 27.3 |0.011 % 0.00
154 3.5 U.AUDINN e
30 | wwend wuindes Ng° 9’ 43.4" Ta 5.6 27.3 | 0.004 £0.00 |
95 W.5 U.MUDIH 6P st g gt |
a.50UWYad
31 | wad) ganag N8® 9’ 208" Autnla | 5.2 27.3 | 0.015 % 0.00
120 u.5 uvuswl £99° 51" 59.6"
f.30UNYad
32 | wayniu 1iyds Ng® o' 24.7" Ta 5.4 27.3 | 0.007 % 0.00
156 u.5 u.wsnls wug® 51 415"
m.iauwgaﬂ
33 | adn. it o Urylay N&® 9’ 10.0" o 5.5 27.3 | 0.006 % 0.00

124/2 3.5 U.MIYNLN
a.5oURyad

E99° 51" 31.8"
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Prince of Songkla University 20
ey da-fiad ANONRAIENT A pH Qg | Gy
) ¥ 2B (°c) (¥n/a)
34 | weddy WEIEIIN Ng° 8’ 46.2" 1a 6.0 27.3 |0.019 +0.01
127/1 8.6 UMBUNON | £o00 w17 00 1"
a.5oUNyad
35 | wai YFITIN Ng° 9’ 41.3" fdaurnle | 6.2 28.4 | 0.004 +0.00
43/1 0.7 9.5UNYaE . p——
36 | unzdy guiad N8° 9’ 16.9" ABUTNYY | 6.0 27.6 | 0.004 +0.00
82 .7 U.NUBY E86% 56" 55 o1
a.5auNyad
37 | wwndu o Ussug N8° 11’ 27.7" e 6.2 30.1 |0.176 +0.00
651 .12 u.ajhay £99° 51' 29.0"
a.5ouNYad
38 | wwada Hagissn Ng° 12’ 47.4" | tw@dmiay | 6.0 28.7 | 0.008 +0.00
161 3.9 uahnnaod E99° 59! 1.4"
. 5aUNYad
39 |wedsu Jugms N8° 12’ 35.5" | @audnld | 6.1 29.5 | 0.008 +0.00
279 1.3 v.ANMNLEY £99° 51’ 57.1"
R LINTIEE]
40 | WEAaRY AN N8° 192 4.8" ey | 6.3 31.4 |0.047 £ 0.00
157 4.9 U.2N¥IN cug® 51" 505"
f.38UNyad
41 | waduvanyg Gwglsad Ng° 12’ 26.2" | dwamisy | 5.0 29.2 | 0.021 +0.00
67/1 1.9 U.NNNN £99° 59’ 34.9"
R LINTITEE]
42 | wiwdselw neaRIas N8° 12’ 9.3" Juidnisy | 4.6 28.5 | 0.001 + 0.00
203/1 4.9 VAN E99° 53’ 18.9"
.3DUNYad
43 | WIBETN 1@UEWd N8° 11’ 59.1" la 5.61| 30.6 |0.0030.00
150/4 N.16 UMMM | £gg0 517 4 M
-
a.3oUNYad
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eu Ho-fod AfenNAEn3 Bl pH aaml ) oy
¥ Y 289U) (°C) (un/a)
44 | WDPAABY TEOLNBEN Ng® 11 33.0" 1a 5.8 27.4 | 0.080%0.00
434/1 u.15 u.ﬁaﬁwmu £99° 51’ 39.5"
f.5aUNYad
45 | Wwsy 5IUM Ng® 11’ 31.1" | dwdminy | 6.1 29.0 |0.125%0.00
428/1 ¥.15 U.vjq'tfwmu £99° 51 42.7”
@.spuNyad
46 | weludu $runned N&® 10’ 57.4" Ta 5.0 27.1 ND
447/1 w1 NUPOW | 1000 517 4o 6"
T
@.50UnYad
47 | wovsneds owsand | Ng® 10’ 55.9" | dwidntas | 5.0 | 27.5 [0.003£0.00
783 4.1 ﬁ'ﬂuw‘;mu £E99° 59’ 5 o'
. 30uNysd
48 | wed@Inse Suass Ng® 10’ 51.1" la 5.4 27.1 | 0.002 £ 0.00
469 3.1 Uwyeu S WY
a.5auRyad
49 | WPWET gy Ng° 11’ 37.3" 1o 5.6 98.1 | 0.018 £ 0.00
101/1 u.4 u.luls sign® gaf 5h 4"
f.58uNYsE
50 | UNONT Bumddue Ng® 11’ 19.9” la 6.4 27.4 | 0.008 £0.00
488/1 015 LWYIU | 5gg® 59 8.1"
f.30uRYaE
51 | wnosuel yywnes Ng° 10’ 17.7" 1a 5.3 97.4 |0.414%0.05
397/1 113 U | £5g9° 517 20.3"
@.5oUNYaH
52 | wovin yoyum N8° 10" 7.5" la 6.4 27.5 | 0.021 £ 0.00
396 %.13 u.lan £99° 51 22.4”
v
f.3oUNYaE]
53 | wmsla augnd a® o 597" Ta 50 | 275 |0.003%0.00

2g8/2 .5 w.luls
CRGINNIEE]

F99° 51" 18.1"
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. e e . CHTHIE goumgd | USaauasvu
e Pa-fiag waniemans y pH | ' " ¥
UBIUD °0o) (un/a)
54 | WBEN Wyad N8° 9’ 59.9" 15 5.3 27.4 |0.017 +0.00
5 .5 UUTNYsE 596 517 10,57
@.50UNYaE
55 | wedlsad unudies N8 10’ 17.9" | eautnld | 6.3 27.5 10.319 +0.01
380 .12 wajtu- £99° 51" 1.1"
Uinnas a.saunyad
56 | WNIEN gy N8° 10’ 19.9" d 5.8 27.6 | 0.003 +0.00
343 ¥.7 1huwan o gt g
.30UNYad
57 | wiwane N8° 10’ 10.2" e 6.3 27.6 | 0.002 +0.00
270/1 ¥.7 1huwan viag® 50! 53.4"
a.ouNyad
58 | weglinsu 165 N8® 10’ 16.0" et 6.0 27.6 | 0.004 + 0.00
271/1 8.7 UWNEN £99° 50’ 301"
a.30UNyad
59 | wWedNm& (wh Ng° 10’ 37.3" UM 5.8 27.4 | 0.007 £ 0.00
317/2 4.12 Ywnan ps® sof 499"
n.30UNYad
60 | wnaumdlsn yyuid N8° 10 44.9" UeNZY 5.9 27.4 |1.113+0.04
323/1 8.12 UMy £99° 51" 7.6"
a.30UNYad
61 | WIUNN wgé"fm‘ha N8° 8’ 57.9" la 4.5 27.5 |0.021 £ 0.00
212/2 w7 u.amalmi | pogo or o o7
b & g
f.58UNYad
62 | unUszau sEN N8 9’ 44.6" a 6.6 27.5 ND
518 4.7 1und £99° 50’ 53.7"
. o
.50UNYad
63 | WNOLEBY FuATan Ne® o' 23 5" & 6.4 | 27.5 |0.074 % 0.00

516/1 ¥.7 .iag

o

A.38UNYRd

E99° 50’ 33.2"
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78/1 ¥.6 1NULS

o o

M. 5DUNUDE

Y

E99° 51’ 7.9”

. C o . . anHMe WMUPN | YIanwarsny
a1eU #a-fos NNANRAERS v PH Y v
N v YA (°C) (un/a)
64 | wielszdwg i N8° o' 371" e 6.9 27.5 | 0.011 £ 0.00
31/1 w7 vmeniey | ggg0 cif ™
e
a.30URYaH
65 | UNIU a9 N8° o' 238" o 6.3 27.4 | 0.001 % 0.00
25 ¥. 7 thulioy pgg® sy’ 33 5"
.5oUNyad
66 | wiwaniln Jnwaed N8° 9’ 30.5" o 6.4 27.4 | 0.001 % 0.00
244 3.7 uRuau 598® 45" 45 1"
a.58UNYad
67 | weniiod maaund | Ng° 9 36.3" la 7.0 27.4 ND
243/6 1.7 UMUAUAUY o ap 45"
a.30UNYaE
68 | unszsu @Sauas N8° 9’ 29.7" et 6.6 27.6 | 0.014 £ 0.00
20 8.7 Uhuhudu pos® s’ 55"
f.30UNYaE
69 | WNAzad UAIING Ng° 9’ 8.4" la 7.9 27.6 | 0.011 % 0.00
357/1 W7 U.aMAMN | Log0 4o 1 o7
a.30UNYad
70 | wedwla saash N8° 9’ 3.6" aaounle | 6.7 27.6 |0.125 +0.00
256 4.7 u.nusila r9g® 4at 455"
a.3UNYaH
71| WEYNWE FUNWS N8° 9’ 1.9" la 6.5 27.6 | 0.009 * 0.00
226/2 0.7 UEWUBA- | £og0 4of o4 4
UKD 0. 3uRYad
72 | weund lads N8° &' 58.9" o 6.6 | 27.6 |0.008+0.00
226/4 W7 UEMWUEN- | £g00 4of 9o ot
UKD B.3oUNYAE
73 | wmin s1ised Ng° 8’ 20.3" iU 6.9 27.6 | 0.002 £0.00
77 4.6 U.US 9.59UNUSE | E99° 51’ 6.6"
74 | WEuHpy P N8° 8’ 20.4" U 6.5 27.6 | 0.001 % 0.00
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. i o3 e - . | v uudlN | USinmaiswy
aau go-nag WNANNAVHR v PH ¥
O (°0) (un/a)
75 | unWAu 51850y Ng° 8 11.2" e 7.0 27.6 | 0.033 +0.00
164/1 3.6 UNULLY E99° 51’ 12.7"
I RINTITGE]
76 | UNWAR uaahwe Ng° 8’ 24.9" e 7.8 27.6 | 0.005 + 0.00
89 u.6 uuyuy E99° 50’ 46.3"
n.3ouNYaE
77 | WHAN I0BNYS N8° 9’ 278" duidniss | N/A| N/A | 0.001 % 0.00
161 .4 vuthaw E99° 59’ 37.7"
R LINTHIEE]
78 | wgda yEiiae N8 o' 14.7" G N/A| N/A  |0.017 £ 0.00
252/1 W5 BN 2 | £900 o g o
0.A3UNY
79 | Wby anwannd N8° 9’ 29.9" Waae | N/A| N/A | 0.002 +0.00
o < v
369 1.5 #.§2AWA 2 E99® 59’ 59 4" | ‘@nvag
A.AULNY
80 | wwania addad Ng° 8’ 6.4" wdas  [N/A| N/A | 0.006 £ 0.00
[ Vv
113/1 8.5 U.MUANY | poco 17,00 | Waniia
9.AULNE
81 | wwing umue N8® 9’ 10.3." VERN N/A N/A | 0.001 +0.00
< ¥
358/2 N.5 U.AWANY | o0 1755 | @MiaE
@.AULNY
82 | Wuwmdy yyied N8g° o' 5.7" Juaney | N/A| N/A | 0.001 % 0.00
210 W.5 U.WNGEIUAN | poo0 ot o o1
A.AIULNE
83 | welszaiu umidas Ng° 8’ 6.7" la N/A N/A | 0.010 £ 0.00
91/2 N‘f V.28 E99° 59’ 7.5"
9. a.9wnsel
84 | unaly gui N8° 7' 539" e N/A| N/A  |0.002 +0.00
90/4 4.2 v. MY E99° 59’ 1.9"

1 J
0.9 8. 9wnsal
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N CoL e o . anwue quuOdl | USanauaisny
10U Ba-fiag NANNART " PH v
YD (°c) (un/8)
85 | waly Annyazmed Ng° 8’ 8.7" Budnias | N/JA | N/A | 0.001 £0.00
46/2 u.{z u.lanus e 59" 1
a.7NINE 8. 9winsnl
86 | WNAN AN Ng° 8’ 8.3" e N/A| N/A  |0.001 +0.00
25 M.ZA(U.IﬂﬂLIj rug® eif 15 oF
a.9lwG 8.unsal
87 | wiwdu Ry Ng° &' 7.3" guldmiss | N/A| N/A [ 0.001 % 0.00
49 N.2J‘U.Iﬂﬂu§ £09° 51" 4.2"
aNWG 8. wnsal
88 | wingdud uniins Ng° 7' 58.6" dutdnias | N/A| N/A | 0.002 £ 0.00
52/1 3:2 v.lanus pust s’ 5o 5"
ARG a.qunnsel
89 | wmanwaY Yol Ng° 8’ 11.8" NVERE N/A N/A | 0.004 £ 0.00
[~ ¥
192 Nf TRLTATY! 285 &' 6.7 antise
A G a.qwnsel
90 | wuslund hiley N8° 7' 58.4" dusm | N/A| N/A  |0.001 % 0.00
64/2 Nf u.lanus s e gt
a.lng B.9unnsel
91 | wadan Ussgunass N8° 7' 13.3" guidnday | N/A| N/A | 0.001 £0.00
' £
150 u.{l u.alwd £99° 52” 297"
a.yNlws a.9mnsal
92 | UNIN WNSTNS Ng° 10’ 53.1" e N/A N/A ND
' &£
101 u:{l TRV canl ot o 1
a.Nlws 8. wnsal
WEHA  N/A = not analysed (Lilda52239)
ND = nondetected (@533 4WU)
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aTNEaMIIezilTinuanmdadurasasnyludiadianay o venmiie

nnhvanu Ty a.souniyad

= e
. e 2 . . LRUAIIHRY
e d07un Ussnnalasing HNHLHG
(un./a.) !
1| Huduaed amesauiiyad | dhudegiie 0.001 * 0.00
L 3
2 | ;owguaunesauniysd | dunea 0.019 £ 0.00 | lFsenieulailutagiu
3 | IsaSsudnunueenn uIaa 0.006 + 0.00
¥.4 §.9auRya
4 FUINTIUU @Eanns TR (9B 0.039 + 0.00 | szuvudseth viena
TRISVA R TRE TR §- iy
a.9ouUNyad
5 | aaegniunawigunes NANUITBIN 0.005 + 0.00
6 | thUWIPEIU uiISeuNn ATty 0.001 + 0.00
388/1 .12 @.9aunyad
7 UIUUIANI YWHITIM ralA Y M579 Ly
43/1 w.7 @.5aufiyag
8 ueada Uagissn Vel 0.001 + 0.00
161 ¥.9 uv.AhpmMuads
162 0.50URYad
9 | thwwnadeu Susma lssthgin 0.003 + 0.00
279 1.3 UM
280 f.3auNYad
10 | unawess audu iy 579 L3NU
280/1 ¥.12 a.58URUad
11 | ¥edaumn a1 0.218 £ 0.01 | yatAudatagmed
Y9N BN Buduras
12 | eaaniigu PRERTRR 0.747 £ 0.02 | atfiudragnagin
guniatiu (Mmeanms)




