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Abstract

The surveillance of arsenic contamination in water consumption in Ronpiboon district

Ronpiboon subdistrict, Ronpiboon district, Nakorn Srithammara Province, Southern Thailand consists of 16
villages. These villages are well known as high prevalence of well water contaminated with arsenic. The piped water
supplied among this area were from 5 lines: Provincial Waterworks Authority, village artesian, Wangsilaruk, Khlong
Khunpung and Ronna-mountain piped line, respectively.

The aim of this research is to analyze the rainwater and piped water quality in high-risk area of arsenic
poisoning in the Ronpiboon district. Arsenic levels in every piped water system in village 1,2,7,12, 13 and 15 were
examined. In villages 2, 12 and 13, 50% of households were sampled, while in villages 1, 7 and 15, 25% of
household were sampled. The samples were collected 3 times a year and examined for arsenic level by using AAS at
Ronpiboon hospital. Quality control and assurance was performed by the Medical Science Department, Ministry of
Public Health . Data were analyzed using Epi Info version 6. The contamination of arsenic levels in drinking water
were followed the standard criteria according to WHO definition (< 10 ppb).

There were 904 samples collected, the majority was from rainwater (97.8%). In this study we found that
arsenic levels in all samples of rainwater, from Provincial Waterworks Authority, Khlong Khunpung and artesian
piped water was not higher than the standard level while all samples from Wangsilaruk and Ronna-mountain piped
water were found to have arsenic levels higher than the standard.

In conclusion, rainwater, Provincial Waterworks Authority, village artesian and Khlong Khunpung piped
water was safe for drinking. Mountain and Wangsilaruk piped water were found to be not safe for consumption.

The implementation from this study is that the government and local administrative organization should
cooperate to set up a plan for water use of the villagers. These including having piped water areas and plateau areas
which hold containers for collecting rainwater that are big enough to last for a whole year. Villagers should be
informed of water testing laboratories in their area which can examine arsenic levels especially when changing to

other sources of water
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MANUIN A

a d 1A Z
!!ﬁﬂ\‘lNWligTHﬂ1533ﬂ51$1’iﬂ53~11ﬂ!ﬁ151’i1ﬂ%1&1

A A A v
1. !ﬂﬁ@ﬁ“@!ﬂﬁﬂ\ﬂ‘ﬂ

1.1 1A3035l0 :1ATPI AAS LUV hydride generation 3U AA-6800 #%0 SIMAZU
A v 4
1.2 Lﬂﬁﬂﬂ!tﬂ?tlﬁ%@ﬂﬂim
12.1  fnnes
122 tua
123 vadsunas

) ' Y
124 19399%0imin

1.3 a15adl
1.3.1 HCI
1.3.2 KI

1.3.3  Ascrobic acid

1.3.4  HNO,
1.3.5 NaBH,
1.3.6 NaOH

2. @19

3.

2.1 ENTAZAWUIATFIUBNDIAITHY 1000 mg/l Mrack
4 < <
22 1@3oud1TazaeNIATgIY @13uy 10 mg/l e ldiu working solution tazinu 13l
< & g =
qu A aidueansazaenasgiuluasisell  Tastlnlamsazaeniasgiuasny
1000 mg/1 31 1 m! ldviadadTanasvuna 100 ml ud5uUT11A5A28 DI water U
ATY 100 ml
=% d! 9 = ] qﬂj a
2.3 93INAITAZBNIATIIN A1IHY 100 pgl  Fedeawnseulminnase Tastlnle
AFazaeNIATTIUEIHY 10 mgl 11 1 ml ldwaialsmasumna 100 m 1d?
Y5US1a3Aa38 DI water IUATY 100 ml
d = Y Y A 9 9o
2.4 N300ETAZABNIATTIUAITHYNANUANUY 0, 5, 10, 15, 20 ppb W 14711 standard
curve  agilula  ensazanenasge a1svy 100 ugl 110, 5, 10, 15, 20 ml
o 1 o a v @ a 9
auday  ldvaiadiasvuia 100 ml ualsudSuiasasy 100 ml Ae DI
water
IBMauHuUMs
k4
3.1 TUABUMIIATINETaza1ouInTTIUIUMIN standard curve  Taoilida esazaie

WATFIHEIHYNAUANG 0, 5, 10, 15, 20 ppb 11 0819az 50 ml ldvaadailiuias



30

Y
@Y HCl 5 ml 1agasHauuad 5% KI + Ascorbic acid 5 ml e ldindu na'13 45
~ A A Y o A Y 9 ~
wit Tudda 1dnh ssezaenasgiuamsvyinnududu o, 5, 10, 15, 20 ppb ©
w3au1a 1 Samdiensos HGAAS enudiay
=) g’ LY 1 a 4 a g' Y] 1 1 o a
3.2 mawseuidegalumsdiniigyd Iag e 1hdegann 50 ml laviaiadSuag
Y
@Y HCl 5 ml 1agaIHauuad 5% KI + Ascorbic acid 5 ml e ldidndu 1913 45
= A A Y o A o o o Yy 9
i Tufdia 1d1h A2 Mer&a991N1391 standard curve Jata2
= A X a 4
3.3 M3W38Y reductant N 1FIUMIAATIEHAITHY
33.1  10% HCl Tagthila HC dudunn 10 ml asluwaialsuasvua 100
ml 1Aa115u1U5 a5 1%ATY 100 ml @18 DI water
) (= 4 9 g} < 9 o (=
332 %9 NaOH 0.05 ¢ latinines avanederinantios %9 NaBH4 0.5 ¢ latin
S g o H , v (A
o5 avawdstinanesiiasazaensdedldviainlSinasvuna
100 ml @115 uUSua5E28 DI water a51 100 ml Wan gy
Y
3.4 nEIguiuTUAeUMIATINAATIZH AT Y
341 (HanTes AAS A0 Argon gas LA set IATOY
Y '
342 9@ Flow rate tazdanaltindulszuna 15 wn
- 99313 lvavea 10% HCI 1szuas 3.0 ml/min
- 9m31M3 1aves NaBH, Uszanat 2.8 ml/min
- 9a51m5 lnaves Sample 152319 7.2 ml/min
Y
Y a 4
3.5 VUADUMITIUATIZH

3.5.1 9@ blank

v
o A

3.52 3@ standard solution NANMTNTY 5, 10, 15, 20 ppb MuEWY ud1ih
1 plot of standard curve ABIATDI AAS
353 %8900 19 standard curve NmInzaundl Falian ¢ liesndn 0.95 34
A I Y Y Y o [ A . A
waenldld  udrlihimsdanimsganaunaves standard solution 9
o w o a d
ANUTUTYE 20, 5,0 ppb UAT blank MUARY (IMIIATILH AU —
¥a9 sample)
v W [ = o A Y o
354 Jadedlaz 2 WN laeda sample 1,2,3... WOATU 10 sample 11
M33a standard solution NAMTUYY 10 ppb Az blank (H1ANA 10
sample) 4@299 sample 1 11,12,13... sl ielimTeeduiai/sunu
Aa Y ~ o
Tl’JLﬂiWWﬂlﬂﬁlmﬂﬁm&‘Uﬂ‘U standard curve
@ < v A 9 ~ . Y
3.5.5 29 sample @79 QNATOINIY DI water 15 UIN aA Atomic Muffle L%
< J o ' A A A
Wugud 11t wbe 990 uFlU 10% HNO, 1 AU VA gas aIATDY

AAS
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4. a13sms set detection limit

4.1

4.2

4.3

wien blank 10 &6 Taow3oumioufudiei Tihndumudioss
U51as 50 ml

wu HCL 5 ml waz arsazanonanves s % KI + 5% Ascorbic
Acid 5 ml wildidhduiald 45 wiit Qudtfie) werdnnss

wndaudrdaaa SD (standard deviation)
msdwaa  LOD (limit of detection) =3 SD

midwa % RSD = SD x 100
mean
SD = aanuuauuinasgiu
Mean = dunao

5. MIAIUANAMUNN

Y

a v ' o
5.1 AUATITUAIVYNNAY 2 K1

5.2 IATOUATATAIONIATIUAILANAMNINETHY (QC) Nanududu 5, 10, 20 ppb

= 3 @ A 1 {a 4
TasnTen QC AUAZASTINY standard TABITUIN working solution AINIAATIEH AN

Y
M3 QC # AITUAIANULANANIAAIANUYUYUUDA standard solution AU +10%

a J {
53 WNTIHANTAZA0 WIATTIUAIVANAMNINEITHY (QC) Annudndu 0, 5,20 ppb

APULAZHAIIAAIBEN 1Az IAEITAZaly WINTTIUAIUANAMAINGITHY (QC) N
Yy 9 A o 1 Y 1oAY ] Yy Y A
ANUANGY 10 ppb A9 10 @061 D1eT IAAINAIANUTNTUINATIIY 1Y

+10% 1991 standard curve tazdi0e1aln

v £ 9
6. MIVUNNUBYA

a 4
6.1 FIBNUNANITAUATISH

=

e dwamsnaaes la@inin 0.0003 mg1 M1eau vy
e dwamInaaedn Id@InI 0.005 me/l BANINNI 0.0003 mg/l 1H318910
1eenI1 0.005 mg/l

Y {y o ' I a
o mwamimamﬁ%mmm 0.005 mg/l iwqmmmmmrﬂumq

o 2y
6.2 MIUUNNUBYD

=2 S
®  FAYAVUNNIYALIOUA

3 9 a
L inyvsyanl
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Famslin3eq AAS hydride generation 314 AA-6800 &% SIMAZU
1. dainTes AAS
2. 1ila Argon gas
3. 1Tlan3oa computer 1171510 Wiz AA exe. 11901/51ng Wizard Selection
4. click OK Wﬁ?i}@ﬂﬁﬂg Element Selection
5. click Select Element Tif!}”li]@ﬂi”lﬂg Load Parameter
6. 1donTlanziinsziie As
7. click next ‘Vifﬁ%’f]ﬂﬂﬂg preparation Parameter
8. click Edit Wil1v01s 1n§) Edit preparation Parameter fpam3ia Std ﬁ Std ) click tdonuan
Set concentration U&7 click OK
9. click next 11519913109 Sample ID AUH§ 1WA Sample AGDINITA 1azFe Sample
10. click next ¥1111901/5 1N§) Sample Selection
11. click next Y1190/ 1n§) Connect to Intrument / Send parameter
12. click connect / Send parameter ni19e1s 1N4) Initialize
13. click OK tiJums moving Burner
14. click next Y1190/ 1n§) Optics Parameter
15. click Lamp ON (a7 Warm Lamp Uszum 5 wn
16. click next
17. click cancel %1111991)5 1§ Atomizer / Gas Flow rate Setup
18. click Atomizer Position L‘ﬂﬁlfm Burner Height 1I”I‘ﬁ 1
19. click Back ‘Vifﬁ’ﬂ@‘ﬂﬁﬂa Optics Parameter
20. click Line Search i8¢ Beam Balance OK 1137 click close
21. click Finish
22. Vlﬂﬁ Parameter click Parameter Edit
23. click repeat measurement condition nivells 1N{) repeat conditions
24. set Num. Of rep. i6i¥ Max. Num. Of Reps. Y94 Blank, standard, sample 1i6& Reslope @y 2
25. set RSD Limit U89 Blank, standard, sample rﬂu 10
26. 14t t - tube 1710 Atomic Muffle 19l 100V set #i 900
27. 5 Flow rate nazdrednoindulszina 15 1
- éjﬂiWﬂTﬁllﬁaéUi’N 10% HCI 1529 3.0 ml/min
- 9A31715 11aUed NaBH, 1524181 2.8 ml/min

- 89513 [Maves Sample 152319 7.2 ml/min
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28. MTDINTDUIANITUATIEH
aa o d'u v 4
'Jﬁﬂ15711ﬂ'ﬂNﬁ$®1ﬂﬂ1‘51!37]81\“31&?1811%\311’!!@18
4 v
1. 1N3D3HUNT

Yy ¥ d 9 A v
ANAIYUIYTIANUATOILUN

!

Y
Aedaminlszauazoin

!

ws HCL 20% 2 v

!

uy HNO5 20% 2 4u

Y v Y Y Y
Aedamindu 2 ase uazih DDW 1 ass

!

anliute wsemnlu Clean bench

!

<] a A
mﬂqumﬁm%ﬁzm@

2. vianmadnnsevin Nalgene

vy ¥ v A Y
ANAIYUIYTIANIATOILNT

!

Y
Fadrminlszihauazeoin

!

Rinse &6 HNO; 1:1 3o HNO; 24 $27uq

!

vy v J & o
AWNAIYUINAU 2 AN



3. myhanuazaanasmslyaunds nuasewdnazvia Nalgene

y v d oy A v
ANAIYUIYTANUIATOILUND

!

Y
Y 9 o
Aeelszihauazein

}

Y
d1dre DDW 1 asa

!

ug HNO5 20%  ww 24 $2Tuq

y v d & o J 2
A1adeiinau 2 ase uaziin DDW 1 a4

!

Yy 9
an 171919

!

< ' a A
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