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Abstract

The objectives of this research were to study general water quality and heavy metal
content of surface water in Thalaluang water resource, Sukhothai province and to compare
the water quality indicators and heavy metal content of the surface water between
sampling stations including sampling seasons. Besides, the suitability of the surface water for
multi proposes was evaluated. In this study, 7 water sampling points were determined for 4
representative zones of inlet, outlet, and inlet-outlet of the Thalaluang water resource and
in Thalaluang lake. The surface water samples were collected for 3 months of wet and dry
seasons. The results showed that pH, Temperature, DO, TDS, EC, Transparency, Turbidity and
Hardness of the surface water were 6.8-8.8, 26.4-38.1 °C, 2.5-7.3 mg/|, 80-239 mg/|, 143-364
pS/cm, 11.0-50.0 cm, 23-299 NTU and 52-108 mg/l as CaCOs, respectively. Cd, Cu, Pb and Zn
in the water were 0.000-0.015, 0.013-0.247, 0.000-1.235 and 0.000-0.508 mg/|, respectively.
Temperature of surface water in wet season was slightly higher than that determined in
standard criteria for aquatic life. Averages DO of the water were high and proper for animal
life. Averages transparency of the water in wet seasons were low comparing with standard
criteria for aquatic life. pH values of the water were suitable for multi proposes. Cd of the
water in wet season and Pb of that in wet and dry season were higher than standard criteria
for surface water type 3, standard criteria for aquatic life and standard criteria for water
supply. Cu of the water in wet season were higher than standard criteria for surface water
type 3. Besides, Cu of the water in wet and dry season and Zn of that in wet season were
higher than standard criteria for aquatic life. Flowing of overland runoff through agricultural
area and urban area into the Thalaluang water resource was expected to be cause of
contamination of the heavy metals in surface water especially in wet season. The results
revealed that quality of surface water in the Thalaluang was low and heavy metals
concentration of surface water in the Thalaluang was high in wet season. These affected on
suitability of the surface water for multi propose. Then, monitoring of quality of surface
water in the Thalaluang should be continuously conducted. The monitoring data will be

useful for immediately detect and solve the problem that may occur.

Keywords: Water quality, Heavy metal, Thalaluang water resource
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driauluuvassn e pH, Temperature, DO, TDS, EC, Transparency, Turbidity Wag
Hardness 51374 6.8-8.8, 26.4-38.1 °C, 2.5-7.3 mg/|, 80-239 mg/|, 143-364 pS/cm, 11.0-50.0
cm, 23299 NTU waz 52-108 mg/l as CaCO, muasu Tnethudinamiaing) maheen mah
[uazeen waglunzianais dA1 pH e1INe 7.2-8.4, 7.0-8.8, 7.0-8.7 Waz 6.8-8.6 AuUa1AU LA1
Temperature 531313 28.1-33.6, 27.2-38.1, 29.7-35.5 uag 26.4-36.1 °C auasu 4aA1 DO 581iNg
3.8-8.3, 3.8-9.1, 4.2-8.6 Wag 2.5-9.4 mg/l Mmua1Au dA1 TDS Seuing 83-214, 84-191, 125-236
way 80-239 mg/l MNaNRU A1 EC S¥1Ine 143-358, 219-364, 217-346 Wag 146-332 uS/cm
AINAIRU HAT Transparency 581319 16.5-42.5, 12.0-45.5, 12.0-41.5 way 11.0-50.0 cm AIUE1RAU
1A Turbidity 581119 23-299, 43-268, 39-244 Wag 23-270 NTU @1ua16u wagdan Hardness
58173 70-108, 50-94, 52-94 Waw 50-98 mg/l as CaCO; Muddy tlurrsgguunazggfou fid
pH 521113 6.8-8.2 Uaz 7.8-8.8 A1 Temperature 561319 28.9-36.1 Uaz 26.36-38.13 °C #A1 DO
FEUIN 2.5-7.3 Uay 4.7-9.4 mg/l A1 TDS ¥1in9 80-239 uwaz 161-214 mg/l flA1 EC 581N
143-282 Wag 255-364 uS/cm  #A1 Transparency 5$1i9 11-40 way 23-50 cm #lA1 Turbidity

a1

FENIN 73-299 tay 23-84 NTU wazda1 Hardness 5811179 52-78 wag 74-108 mg/l as CaCOs

Cd, Cu, Pb taz Zn i dA1 0.000-0.015, 0.013-0.247, 0.000-1.235 tay 0.000-0.508

mg/l muaiau Ieeurluusunsdndt neidiesn nedtlaresn waglunyianais a1 Cd
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321179 0.000-0.013, 0.000-0.013, 0.000-0.011 @z 0.000-0.015 mg/l MuaIAU A1 Cu T8rIN
0.015-0.238, 0.013-0.247, 0.019-0.237 uag 0.014-0.240 mg/l Mmua1su JA1 Pb 81319 0.000-
1.117, 0.000-1.235, 0.000-0.838 W&y 0.000-1.094 mg/l MmuaIFU wagdA1 Zn 8139 0.000-
0.342, 0.000-0.508, 0.000-0.376 way 0.000-0.459 me/l Amardy thlurrsgauuuazggfou fid
Cd 5813749 0.000-0.015 wag 0.000-0.010 mg/L fA1 Cu 581319 0.049-0.247 wag 0.013-0.204 mg/l
A1 Pb %1319 0.000-1.235 uag 0.000-0.436 meg/l wazilAn Zn 581N A1 0.066-0.459 uag

0.000-0.508 mg/L (AN 2)
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& T oA ! 5 ! a1 a ) a = a1
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#1574 1 Araan i luvesuniaulunrasiimzianals Tudasgaruuazgasou

- . dainsaain LNEUTINATFIY
Wﬁ;ﬂﬁ]ﬂ;y Y MU msiesn mMad-een Tungianans p value ﬂz:umwmmmu sy Lmaqu'n,wgl
ag (ST1) (ST2, ST4) (ST3) (ST5, ST6, ST7) Uspand 31 YDIFRIUN nsusen

pH - 59 59 59
QU 7.6+0. 4 7.4+0. 3 7.8+0. 5 7.6+0. 5 0.226

i]ﬂi’e]‘u 8.0+0. 3 8.3+0. 3 8.4+0. 2 8.3+0. 2 0.000
p value 0.039 0.000 0.007 0.000
Temperature °C s s s s 5’ 23-32 -
quu 32.5+1.0 32.2+1.6 R 32.8+1.1 R 32.0+2.2 0.604

gm‘aau 29.2+0.7 30.2+3.7 31.5+2.6 29.5+2.4 0.216
p value 0.000 0.050 0.189 0.000

DO mg/l >4 >3 -
quu 6.3+0. 9 5.3+1. O 5.311.0:;a 5.2+1. 2 0.061

i]ﬂﬁ’e]‘u 6.6+1. 2 8.1+0. 5 7.8+0.6 8.1+0. 5 0.000
p value 0.543 0.000 0.000 0.000

TDS mg/| - - -
-qgwu 129.8:26.7,,  138.1:179)  158.8:44.7. 140.6:41.4°  0.342

qmsau 198.7+10.7 172.7+10.2 172.4+10.2 172.5+8.7 0.000
p value 0.000 0.000 0.394 0.001

EC Hs/cm Bb Ab Ab Bb ) ) )
—q@;@u 182.8+46.0 i 249.2i18.8Ba 250.1i20.9Ba 208'4i49'25a 0.000

939U 330.4+16.4 292.3+35.4 299.1+£31.0 288.4+26.0 0.004
p value 0.000 0.000 0.001 0.000

Transparency cm - 30-60 -
qgKu 24.3:5.7, 254120 250100, 24395 0.982

-6)990U 34.2+6.7 33.6+6.1 34.0+5.2 35.3+5.9 0.758

p value 0.004 0.020 0.034 0.000

Turbidity NTU s . . s - - -
—q@@u 163.9i97.9\b 156.2+71. 138.6+77. 142.5i77.8Ab 0.846

-6)990U 43.0+20.6 53.4+8.8 46.9+7.3 44.3+10.7 0.059

p value 0.006 0.000 0.007 0.000

Hardness me/L " - o o - - <500
quu as CaCO, 73.3+2.2 R 66.2i5.9Ba 64.0+8.3 i’ 68.4+5.9 ' 0.007

gm‘aau 101.6+7.8 85.0+5.4 86.0+£5.7 87.5+7.1 0.000

p value 0.000 0.000 0.000 0.000

=

NNBLL: ﬂ’]LQaEJ V]G]’WZLIG]’]EJG]’D@ﬂ‘Hi Wll‘m,ﬂiu wmuauﬂﬂmmmau Ao ZLIﬂ’]VLlILLG]ﬂﬂ?ﬂﬂu@ﬁl’]ﬂuﬂﬂﬁ’]ﬂquﬂﬁmﬂ (p > 0.05) iuﬁ’JNﬁﬂ'ﬁJWi'}"ﬂ?@
ANRAY NNIUAIIAIDNYT (‘WZLI‘WLaﬂ) Adlounululiung Ae llﬂ’]bl,llLLG]ﬂG]’Nﬂu@EJNlI‘LJEJﬁ’]ﬂZU‘WNﬂﬂW (,O > 0.05) iu‘VD’Nﬂﬂfﬂa
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d01ing733n NAUTININTFIU
WS/ | g vngthaan wstd-oan lunzianas l ANAINL MRS UviENth)
wiag p value A . g
99na (ST1) (ST2, ST4) (ST3) (ST5, ST6, STT) WU YNUDY WWans
Usaawii 37 dadih? Ussun”

cd mg/l < 0.005%/ <0001 < 0.005%
-q9eu 0.0054+0.0051""  0.0056+0.0041"°  0.0059+0.0040"  0.0080+0.0048  0.246 < 0.05** < 0.05%
q9¥eu 0.0002+0.0007""  0.0011%0.0017""  0.0010+0.0016"" 0.0025+0.0031""  0.046
p value 0.016 0.000 0.006 0.000
Cu mg/| <0.1 < 0.02 <15
-y 0.1777+0.0800" 0.2072+0.0371""  0.2183+0.0297""  0.2206x0.0131"° 0037
-qa¥eu 0.0242+0.0083"  0.0494+0.0446""  0.0507+0.0373"° 0.0777:0.0768"  0.048
p value 0.000 0.000 0.000 0.000
Pb mg/l <0.05 <005 <005
-q9eu 0401704883  0.2602+03504  0.2528+0.3375"" 0.3116:0.3908" "  0.810
-q9¥eu 0.0000£0.0000""  0.0000+0.0000"°  0.00000.0000"  0.0639+0.1284""  0.089
p value 0.039 0.006 0.055 0.004
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d01ing733n NAUTININTFIU
widiwes/ maindn ynsthaen studn-een lunzianans AMAINL MRS uvENth)
nueY p value - - - p
99na (ST1) (ST2, ST4) (ST3) (ST5, ST6, STT) HINU YWY WWans
Ussawdl 37 dadih? Ussun”

Zn me/l  0.2336+0.1040"  0.2594+0.1290"°  0.2454+0.1215°  0.2639+0.0893"  0.889 < 1.0 <0.1 <15
-qaru 0.0449+0.0423"  0.0627:0.1174"  0.0330£0.0269"° 0.0117+0.0189""  0.099
—qa%fau 0.000 0.000 0.001 0.000
p value
wuewn: Alade Tnudieiisnys (usilug) Awvsleufuluuuiuey fe daliunnsnafusadidoddymieeda (o > 0.05) szinsanningain

ARRE NAUAIBiONYs (Rurdn) Muileuiuluwuifs Ae danldunnisiuvedeiieddmieada (o > 0.05)

FEWINNa9NA

o

* driifianunseandlugures CaCo, liliundt 100 fadndustedns/ ** Urifianunseandluguves CaCos, iund1 100 Tadnsusiedng

= 1/ a 1% | a o A o wa a o a 1% | a d‘l
11 UsENIAAMENTINNITAIMIARNWAYIR adudl 8 (w.e. 2537) sanauadlunsesvlydRdauaiunagSnuAunnEWINSDULIYIA WA, 2535 1584

MyuANIAIgIUANMNNULTRIRIAY AfuiluswRayunwatulsenenaly @y 111 neud 16

Ma103 pnsatan (2530)

3/ a
an1eng (u.d.d.)
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A1 Cd, Cu wag Pb luhannnanfluggrugaiunmeiunsgiununminiaudsenmn 3

waue? A Cu vouluynannivsluganuuazggieu uagd1 Cd, Pb uaz Zn veuluynannl

[
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a1 a

gaumnivesthluggrundegaiunaeiuInggun1smstnvesdniunintesty 9198w

Y

AoANaELURNILATIYDILIMATNTFUIUNITNATIAL (Komatsu et al, 2007) 5318901501593 NVR

a ada a

a ada P Ty )~ ! ! d' a a
aQNGU'JG]IULLVia\Tu"I‘l@ I@EJLﬂwqga\‘illsﬁ'lGW]Nﬂ'ﬂ']ll@@Tﬂﬁ'ﬂm@ﬂ"liLUaEJULLUa\TGU@QQWVﬂ“N LLaSQﬂJ‘Wﬂ“N
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9 9 Y

nnglaniou Fedemansenudeaningiienniaveslseinelneme wazn1snaungiieiniaie

geuasylvidfiannsagaduauseuld dr1gamgiliiiagsdumey (Komatsu et al,, 2007) A1 DO

5 aa = o a
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fa o

finas lianansnaaemldmenszuiunsmesssnnd Jazanogludanndoulium (quiidouas
Wawinstesiuiagdnnisieidn, 2555)

fataguladn aamnmivhluuasuiinalaneainlui ey fanuduiusiutag
qama ardmadenumnzaslunslivssloniveninnunasimeianas il anvnuesns
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