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Water Quality and Arsenic Contamination in Sediment and Aquatic Plants

in Gold Mining Area
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Abstract

This research aims to study water quality and arsenic contamination in sediment samples and

aquatic plants in gold mining area at Loei province. Three sampling locations along impacted area
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were indicated. Samples of water, sediment samples and aquatic plants were collected at each
station. Physical and chemical parameters were measured from water samples. Sediment samples
and aquatic plants were analyzed for arsenic by the Inductively Coupled Plasma Mass Spectrometry
(ICP-MS) technique. The results of this study showed that the 8 species of aquatic plants, including
Colocasia esculenta and Limnocharis flava are dominant species. Physical and chemical parameters
of water were not higher than the standard values of surface water quality (the Pollution Control
Department of Thailand). The average values of temperature, pH, dissolved oxygen and biochemical
oxygen demand were 27.70-28.10 0C, 6.80-7.02, 4.50-6.70 mg/l and 1.65 -2.16 mg/l, respectively.
Arsenic concentrations in sediment samples from three locations were higher than the Maximum
Concentration Level (MCL) of soils used for living and agriculture. Especially, the arsenic content in
site2 was in the range of 229.964-277.324 mg/kg. Arsenic concentrations in C. esculenta and L.
flava were different due to the location, site2 was higher than site1 and 3 but all sites were not
exceed 2 mg/kg, the standard level for food defined by the Ministry of Thai Public Health for Arsenic.
The results of this study indicated that high arsenic contamination was found in sediment samples

and already had effect on the arsenic accumulation in the aquatic plants.
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Figure 1 Overview of the gold mining area and locations of the three studied sites as shown by

numbers 1 to 3 Sample collections
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2. HANIATIVIAADLN TN
HAN1IATIIRa NN, pH, DO uae
BOD %84i1@28814 (Table1) wWui@lade
g iiuagin ﬁmaglmm 27.70-28.10 8361
ERIGHES u,azqmmwmamﬂmwuazmﬁmaa
o a X -
nﬂﬁ;@mumamaummuuazamﬂﬂﬂlummo
Weoanu dr pH aglutisnidunanadien 6.80-

s A : a a
7.02 GﬁdLﬂ%ﬂ’WﬁL%&l’]zﬁu(ﬂaﬂﬁiLﬁ]i@,L@]‘LIIW].I AN

Aouazdailuunaisia dmuiudn DO aglutag

4 L v
4.50-6.70 mg/l TIFINIAIWGTTIUG NN

' Y a a b6 v = ' Y A,
Tuunadn1fI1a% waadlwiAmninuddan
aanflauszaofgy nzdnIumMIdngia
289R90T79 &§1uA1 BOD ayﬂwﬁ’m 1.65-2.16
A AL 4d a &

mg/l lapqaf 2 fa1Afuinmuaiuiaszgiu
\Wandas waWTuazFainauTaesydulaly

fn'le

Table 1 Physical and chemical quality of water samples

Sampling sites Temperature (°C ) pH DO (mg/l) BOD (mg/l)
Site 1 28.10+0.86 6.80+0.03 6.10+0.09 1.85+0.04
Site 2 27.70£0.10 6.81+0.03 6.70+0.02 2.16+0.04
Site 3 28.0040.06 7.02+0.16 4.50+0.06 1.65+0.05
Thailand Standard - - 4 2

3. ﬂ‘%mmaﬁm&ﬂumnaua%
ﬂ%mmmwﬂumﬂauﬁu'{hmu 33
\AUA28819 (Table2) mwgu’%nmﬁ;@ﬁ' 2 flen
Lmn@mﬁ’uaU'Nmm:ij@ﬂ‘ﬁ'1 waz 3 lag
ﬂ'%mmmmkm%nmuauluq@ﬁ 1,2 U8z 3 &
A1 4.547, 229.964
ATNRIAY FInUTUIBIITRBUT LI D

aadasgBden 4.505, 277.324 waz17.117

Wae 17.117 mg/kg

mg/kg AURIAL %mngmﬁuﬁaamumﬂauﬁu
u%nmﬁ‘*ﬁwg@aawﬁﬂﬁmﬂ%mmmwwﬁum
uasgIugmananilfs:lomiieniseg
a1 LAzINEAINIIN tdatfinuaiy
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Table 2 Concentration of As in sediment samples

W.A. 2547 r‘h%uﬂ@hmmgmmwgﬁmmm
wu'laluaulaiiin 3.9 mg/kg lasuanisAns
wm’ﬂug@‘ﬁ' 2 ﬁﬂ%mmmw%mnﬁ'q@ LNTNE
Lﬂuﬁm‘tnﬁﬁ’umﬁami 9191589819100
Winaeasdn uazmslnatnaesin Weduan
mmmaLﬁ@mﬂ:ﬁwwﬁfﬁuﬁgnmaaﬂm
nnszUIBM T asus Selassysumauda
mwwﬂum@ﬁwuaQiuﬁu%amﬂﬁmmwﬁw
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Sampling sites

As concentration (mg/kg)

Site 1
Site 2
Site 3

4.547+0
229.964+221.080
17.117£1.345

4.595+0.318
277.324+211.81
17.117+£1.345

Thailand Standard 3.9
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4. PBamarsvnlunssalsinizhaian
Usunmarsnplunssaldinsfadu
leun vennazanatasas (Table3d) Uunm
a A a
svnuluuanuiianaan 1, 2 uaz 3 fidn
0.1076, 0.4058 W&z 0.1547 mg/kg MNE1AL
srudSanaumuluanadasmd aaf 1, 2 uaz
3 fd1 0.0810, 0.2896 waz 0.1268 mglkg
o o A & @ . & ™~
auiau Sennaaiiudietsiuiiliunmens
Wua L LN U IFIUNANIEN TN TITUEY
alUN 98 W.A.2529 ¥1AIFIUDIRIINTET
g 8 ¥ o ' A
dwilaw lddmuadimiasgiuaimisnamy
dJuidoula litfin 2 mg/kg Llaria1a819nI TN
liluudazgaanulIoufisunuwuiged 2 &

USunmansnydwd aquWﬁm"lﬁﬁ’]mﬂﬁqﬂ

Table 3 Concentration of As in aquatic plants

asmvlﬁﬁmmwnmiﬁﬁmaLﬁaaﬁuwuimnmu
RIOUIFINVDINITU LN AN EN U WAL
ATNOUAUARDAIAT WANTANWIWLINUTNI
ﬁ’]i%k&luWiivaﬁﬁ’]ﬁLLuﬁIﬁNL"ﬁuLaEJ’)ﬂv‘Llﬁ’]i
ﬂ&ﬁwuluﬁaammzﬂauﬁu LL@iﬂ%Nﬁmﬁ’]iV\H
vy A a A o ' a

Tuwssaw b dusunmntasniiluaznandn
=3 v a ::4' g a

fawihfSinammgidudouluaznaudne:
g lidanalinmaduwdonmsnulunssaldi
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gadndunersdnm Lﬁaamnmw&ﬁwﬂu@ﬁu
anutdunedant laavilvNsdaasiny
WSpaulauaz/miaiinanananadle (Mattusch

et al, 2000)

Sampling sites

As concentration (mg/kg)

Colocasia esculenta

Limnocharis flava

Site 1
Site 2
Site 3

0.1076+0.0462
0.4058+0.1739
0.1547+0.0398

0.0810+0.0206
0.2896+0.1088
0.1268+0.0061

Thailand Standard
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