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ABSTRACT

The objective of this independent study was to study the quality and quantity of nitrates
in raw water and tap water for water supplys, Mueang District, Chachoengsao, Thailand and to
assess the risk of nitrates from water supplys by collect the water samples from the water supplys
and raw water sources used to produce water supply in of Chachoengsao, 19 sub-districts. There
are two seasons, rainy season from August - September 2019 and winter season from October -
November 2019. To study water quality and analyze for nitrate content showed that in rainy and
winter season was found the contamination of nitrate. The amount of nitrate in raw water was
found in Khlong Luang Phaeng sub-district in both seasons with 10 mg/L, and in tap water was
found in Nam Daeng sub-district in only rainy season with the amount of 10.7 mg/L.

The amount of nitrate more than 45 mg/L in drinking waters that harmful to the body
according to the World Health Organization (WHO). The dangers of consuming water that exceed
the legal nitrate content may cause the disease in infant. Nitrate exposure through drinking water
is associated with an increased risk of certain cancers, adverse reproductive outcomes, diabetes,
thyroid conditions, etc. The exposure of to nitrate compounds from water supply found that in the
age range of consumers from 3 to 65 years and the consumption of water contaminated with
nitrates both raw and tap water samples had an estimated daily consumption EDI (mg/kgd) less
than 1 mg/kgd assessing from the risk of exposure. (The effect of risk characterization < 1 is low
risk in all ages) The Hazard Quotient (HQ) estimates the non-carcinogenic risk of nitrates
exposure, the reference dose was 1.6 mg/kgd and the acceptable level of exposure to the chemical

was considered to be the Reference Dose (RfD) or Acceptable Daily Intake (ADI). The HQ factor

111



for each age group was less than 1, in tap water sample the maximum is 0.5900 and in raw water
sample is 0.5514, both sample also in the age between 3-5.9 years. Therefore, it can be safety

harmless to human body.
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2NH.* 4+ 20H + 30, — 2NO, + 2H + 4H,0 (1)

2NO,” + O, = 2NO; (2)
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3.1 1n3esile
1. %S])BTJ (Oven) (UF55, Memmert ,Germany)
2. Lﬂ%ﬂﬁ?ﬂ (Analytical Balance) (PX224, OHAUS)
3. !ﬂdi'ﬂﬂ Spectrophotometer (UV-1800, SHIMADZU)
4. 1A3093AMAWU (Turbidity Meter) (TN 100 IR, EUTECH)
5. Lﬂéﬂﬂiﬂmﬁmﬂf (pH Meter) (Seven Compact CondmeterS230, METTLER TOLEDO)
6. Lﬂ%@ﬂiﬂﬁ”lﬂ’ﬂﬂﬁﬂﬂ i (Electrical Conductivity Meter) (WQ-330-K, HORIBA)

J A v
3.2 Qﬂﬂim!!aglﬂiﬂ\‘]!!ﬂj

1. Teuda (Glass Wool) (Pyrex)

Yuila (Pipette) (Pyrex)

VIAU5UATIUIA 100, 1000 Hadans (Volumetric Flask) (Pyrex)
NIZVONNNYUIA 10, 25, 100 WAaans (Cylinder) (Pyrex)
Hnnes (Beaker) (Pyrex)

UNALA) (Pyrex)

b 1% WA @y N

NIZAENTIOI NTTAIYNTDI (Whatman No.1)

8. Reduction Column (Kimble KONTES®)

3.3 M50
1 nau
2. Granulated Cadmium (40-60 mesh) (TARIKO,U5zmeditlu)
3. ns5alalasnaesn (HCl) (KEMAUS, Analyst Grade,d)5einroadiasias)
4. n3a'lua3n (HNO3) (KEMAUS , Analyst Grade,J5zinfoadinsiay)
5. Copper Sulfate Solution 2% reagent (LOBA CHEMIE, Analyst Grade, 13 ZINADUIAY)
6. EDTA Solution 4% (TARIKO, Analyst Grade,Jsimeji]u)
7. Column Activated Solution (ST SEROTEST, Analyst Grade, l5ZINAd1i§30134301)
8. Ammonium Chloride-EDTA Solution (ST SEROTEST, Analyst Grade,
Uszmaansgonian)
9. Dilute Ammonium Chloride-EDTA (ST SEROTEST, Analyst Grade

Uszimaanigomsni)
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10. Sulfanilamide Solution (KEMAUS, Analyst Grade, svnavoaasia &)
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MM InlFanae e Gravimetric method APHA, AWWA and
azanoth WPCF,1992

anao lsq Argentometric Method APHA, AWWA and
WPCF,1992
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WPCF,1992
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AUIUAT estimated daily intake (EDI)

EDI = (C,x C,)/B,, (1)

EDI : mytszanamsvs Tna luasnyniu
9 g 3 A
C,: AnudNduves luasnlnihaw
4 ¥ { 1 @
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AUIUA then hazard quotient (HQ)
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_ EDI
RFD
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RFD: U511a01999v04 111a5N#A® 1.6mg/kgd (Risk Information System,USEPA)
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fMeeg PARAMETER
pH ﬂ:nmju Qnmgﬁ Conductivity Hardness TDS Chloride Phosphate Sulfite
(uS/Cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
A 6.5-8.5 <4 - <1500 500 <1000 <250 - -

Léwantiiiies 6.42 23.60 25.2 628 170 314 199.92 3.1 0.95
2.mvam v 6.88 10.28 25.8 804 200 412 219.91 3.1 1.91
3.Muathuly 6.42 16.40 27.2 542 210 281 194.92 3.1 2.84
4.MuanaeIN 6.54 30.20 28.4 1002 190 511 204.63 3.1 2.54
s.awamemila 6.40 25.80 25.4 1108 180 554 174.93 3.1 0.95
6.fvanale 6.38 26.40 283 942 215 417 184.93 3.1 1.91
7.610090I00 6.44 12.40 25.6 602 225 301 22991 3.1 1.54
8.Auauiaum 6.83 25.20 27.4 1014 225 517 264.89 3.1 2.54
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#3981 PARAMETER

pH ﬂ’ﬂN‘lju qmﬁgﬁ Conductivity Hardness TDS Chloride  Phosphate Sulfite

(nS/Cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

MATFIY 6.5-8.5 <4 - <1500 500 <1000 <250 - -
9.ﬁmamw5ﬁy’ 6.85 10.10 25.2 910 235 256 264.89 3.1 0.95
lo.ﬁmaumnﬁmwm 6.42 18.20 25.8 629 185 316 244.90 3.1 0.95
11.Auadanzfe 6.89 10.80 25.1 1059 245 529 349.89 6.1 4.45
12.8walass 6.52 4.89 25.6 806 235 413 289.88 3.1 1.91
13.00a19N5Y 7.02 7.02 292 1214 195 617 209.92 3.1 1.91
14.swavnangly 6.50 6.50 26.4 606 165 303 107 3.1 1.91
15.UanNIAY 6.37 10.87 27.4 544 157.50 272 74.98 3.1 2.54
16.Mvanasalss 6.40 10.22 25.2 822 160 531 314.90 3.1 1.91
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mswﬁ 4.1(9ii’)) AUNTNUIAD ﬁ“lummmmmﬁmmmmmmmﬁ MINUA19 A1 Lﬁﬁ]u@f\iﬁWﬂﬂJ — Lﬁ@uﬂuﬂWﬂu 2562 (i]ﬂl’/ju)

foeg PARAMETER
pH ﬂ:nmju qmﬁgﬁ Conductivity Hardness TDS Chloride Phosphate Sulfite
(nS/Cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
NAIFIY 6.5-8.5 <4 - <1500 500 <1000 <250 - -
17./41UanaeIQaN 6.88 4.95 25.8 333.40 240 166.7 219.91 3.1 0.95
18.41UaNABIRAIIUNS 7.05 21.80 25.1 801 197.50 511 20242 3.1 1.91
19.61a1190e 6.54 20.20 25.6 1224 255 789 274.89 3.1 0.95
Aunae (Average) 6.62 15.57 26.30 820.55 20447 421.62 222.51 3.26 1.87
AgIga 7.05 30.2 29.2 1224 255 789 349.89 6.1 4.45
fiw‘hqﬂ 6.37 4.89 25.1 333.4 157.5 166.7 74.98 3.1 0.95
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fMoeng PARAMETER
pH ﬂ’ﬂN‘le qnmgﬁ Conductivity Hardness TDS Chloride Phosphate Sulfite
(uS/Cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
AT 6.5-8.5 <4 - <1500 500 <1000 <250 - -
Léwaningies 7.02 2.02 25.5 841 235 422 259.90 3.1 0
2.Mwam 7.17 1.20 25.6 522 295 281 239.90 3.1 1.91
3.Muathuly 7.10 2.10 27.6 389 245 194.5 219.91 3.1 0
4.M1Uana09MN 7.66 2.10 28.2 850 220 425 23491 3.1 0
s.awavsawmila 6.88 1.46 25.6 906 275 453 239.90 3.1 0.95
6.fvanale 7.02 1.70 292 714 285 357 249.90 3.1 127
7.MUagnne 6.96 1.08 25.7 816 250 410 269.81 3.1 0
8.Auauiaum 6.92 2.41 28.3 812 265 408 21491 3.1 0
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#3981 PARAMETER

pH ﬂ’ﬂN‘lju qmﬁgﬁ Conductivity Hardness TDS Chloride  Phosphate Sulfite

(nS/Cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

MATFIY 6.5-8.5 <4 - <1500 500 <1000 <250 - -
9.ﬁmamw5ﬁy’ 6.98 1.11 25.7 766 280 382 194.92 3.1 0
lo.ﬁmaumnﬁmwm 6.37 1.09 25.7 712 245 358 22991 3.1 0.95
11.Auadanzfe 6.42 2.01 25.6 840 262 420 244.68 11 2.54
12.8walass 6.98 2.11 25.7 748 250 374 23491 3.1 1.22
13.00a19N5Y 7.22 7.22 28.7 942 230 417 249.90 3.1 1.27
14.fvananglu 6.91 6.91 26.7 910 305 455 259.88 3.1 1.27
15.UanNIAY 6.90 2.10 27.4 614 175 307 82.47 3.1 0
16.Mvanasalss 6.83 3.10 29.3 348.60 265 174.30 384.85 3.1 0
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foeg PARAMETER
pH ﬂ:nmju qmﬁgﬁ Conductivity Hardness TDS Chloride Phosphate Sulfite
(nS/Cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
NAIFIY 6.5-8.5 <4 - <1500 500 <1000 <250 - -
17./41UanaeIQaN 6.97 1.03 25.7 328.80 247.50 164.4 204.92 3.1 0.95
18.41UaNABIRAIIUNS 7.63 1.18 25.5 279.5 273 179.2 22991 3.1 2.22
19.61a1190e 6.82 1.07 25.7 1685 347.50 1081 324.87 3.1 2.86
Aunae (Average) 6.75 10.48 26.58 779.78 236.58 400.99 227.12 3.52 1.50
ﬂ'w‘htm 7.63 30.2 29.3 1685 3475 1081 384.85 11 2.86
Agaga 6.37 1.03 252 279.5 170 164.4 82.47 3.1 0
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fMoeng PARAMETER
pH ﬂ’ﬂN‘le qnmgﬁ Conductivity Hardness TDS Chloride Phosphate Sulfite
(uS/Cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
AT 6.5-8.5 <4 - <1500 500 <1000 <250 - -

Léwaningies 6.84 20.20 26.6 865 245 4325 239.98 3.1 127
2.Mwam 6.95 8.34 25.8 1086 275 543 24991 3.1 1.91
3.Muathuly 6.65 12.80 2555 623 314 311.5 204.90 3.1 445
4.M1Uana9MN 6.89 2523 26.6 1224 242 612 239.63 3.1 2.84
s.awavsamila 6.87 18.22 26.2 1480 215 740 184.93 3.1 127
6.fvanale 6.84 20.65 28.2 1178 253 589 194.81 3.1 2.54
7./Muagnne 6.92 10.32 25.4 812 250 406 259.90 3.1 2.54
8.Auauiaum 6.92 18.05 28.5 1264 245 6322 289.88 3.1 2.54
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#3981 PARAMETER

pH ﬂ’ﬂN‘lju qmﬁgﬁ Conductivity Hardness TDS Chloride  Phosphate Sulfite

(nS/Cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

MATFIY 6.5-8.5 <4 - <1500 500 <1000 <250 - -
9.ﬁmamw5ﬁy’ 6.88 8.45 25.8 1024 256 512 289.89 3.1 1.22
lo.ﬁmaumnﬁmwm 6.87 15.98 25.5 864 204 432 264.91 3.1 1.22
11.Auadanzfe 7.10 8.22 25.6 1446 266 723 444.86 3.1 4.45
12.8walass 6.76 3.88 26.3 1098 285 549 314.90 3.1 2.54
13.00a19N5Y 7.14 4.45 26.8 1618 235 809 254.92 3.1 2.54
14.fvananglu 7.63 15.95 25.4 823 175 533 236.57 3.1 3.17
15.MUanINIAY 7.15 7.23 26.8 2557 405 1628 762.02 3.1 1.90
16.Mvanasalss 6.89 8.22 25.5 1024 206.66 613 276.58 3.1 3.17
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foeg PARAMETER
pH ﬂ:nmju qmﬁgﬁ Conductivity Hardness TDS Chloride Phosphate Sulfite
(nS/Cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
NAIFIY 6.5-8.5 <4 - <1500 500 <1000 <250 - -
17./41UanaeIQaN 6.97 3.98 25.6 578.20 323 289.1 435.45 3.1 0.95
18.41UaNABIRAIIUNS 7.25 12.87 26.5 1338 335 848 27822 3.1 3.17
19.61a1190e 6.75 15.7 25.5 1391 371.66 892 309.87 3.1 2.54
Aunae (Average) 6.96 12.57 26.22 1173.33 268.49 936.01 301.69 3.10 2.43
me‘hqm 7.63 2523 28.5 2557 405 6322 762.02 3.1 445
Agaga 6.65 3.88 254 5782 175 289.1 184.93 3.1 0.95
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fMoeng PARAMETER
pH ﬂ’ﬂN‘le qnmgﬁ Conductivity Hardness TDS Chloride Phosphate Sulfite
(uS/Cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
AT 6.5-8.5 <4 - <1500 500 <1000 <250 - -
Léwaningies 7.14 1.98 26.4 687 265 339 259.90 0 0.95
2.Mwam 7.22 0.87 26.2 845 290 4225 265.81 3.1 0.95
3.Muathuly 7.12 1.45 25.7 384 365 192 229.98 3.1 2.84
4.M1Uana09MN 7.04 1.88 26.5 1024 285 521 269.88 0 0.95
s.awavsawmila 6.92 1.02 26.5 1266 310 633 204.86 0 0
6.fvanale 7.05 1.65 28.5 954 295 477 249.89 3.1 1.91
7./Muagnne 7.10 0.65 25.2 640 315 320 349.86 3.1 0.95
8.Auaviaum 7.11 2.04 28.7 985 260 4925 264.89 3.1 127
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#3981 PARAMETER

pH ﬂ’ﬂN‘lju qmﬁgﬁ Conductivity Hardness TDS Chloride  Phosphate Sulfite

(nS/Cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

MATFIY 6.5-8.5 <4 - <1500 500 <1000 <250 - -
9.ﬁmamw5ﬁy’ 7.02 1.04 25.5 845 295 4225 194.86 3.1 0
lo.ﬁmaumnﬁmwm 6.95 1.02 25.5 704 224 352 214.92 0 0.95
11.Auadanzfe 7.23 1.53 25.7 1067 280 533.5 349.68 6.1 1.91
12.8walass 6.89 0.85 26.7 826 295 413 289.68 0 1.91
13.00a119N5 7.34 1.08 26.5 1226 265 613 21491 3.1 1.91
14.fvananglu 6.69 3.84 25.5 1001 186 646 271.50 0 1.27
15.UanNIAY 6.90 1.89 26.8 294.0 506.66 187.0 276.58 3.1 3.17
16.Mvanasalss 7.53 2.31 25.6 1124 238.33 682 286.52 0 1.27
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foeg PARAMETER
pH ﬂ:nmju qmﬁgﬁ Conductivity Hardness TDS Chloride Phosphate Sulfite
(nS/Cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
NAIFIY 6.5-8.5 <4 - <1500 500 <1000 <250 - -
17./41UanaeIQaN 7.12 1.23 25.6 543 356 5345 456.98 0 0
18.41UaNABIRAIIUNS 7.52 1.11 26.7 2836 343.33 1797 727.97 0 1.90
19.61a1190e 6.81 1.12 25.7 1247 270 798 238.55 0 0.63
Aunde (Average) 7.09 1.50 26.29 973.58 297.07 532.24 295.64 1.63 1.30
ﬂ'w‘hzm 7.53 3.84 28.7 2836 506.66 1797 727.97 6.1 3.17
Agaga 6.69 0.65 252 294 186 187 194.86 0 0
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M39814 3% Cadmium Reduction 3% Colorimetric
Method
W vilszih vha viszih

LAvantiies ND ND ND ND
2.Muam v ND ND ND ND
3.dathulva ND ND ND ND
4.UanAdIUN ND ND ND ND
s.avaeauila ND ND ND ND
6.Muav19ln ND ND ND ND
7.0 9NN ND ND ND ND
8.AuavIaun? ND ND ND ND
9./1Ua VY IRY ND ND ND ND
10./MuaMA1 P AUA ND ND ND ND
11.Muadanzingu ND ND ND ND
12.8walass ND ND ND ND
130UV ND ND ND ND
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EDI : m3tlszmnansus Ina lumsnnniu
Y ¥ A
C,: AnuuTuved lumsnluiidu
A2 4 e
C, :m3aui lngmasaoiu

v o

Y
B. : U1HUNAD

w

d‘ a A A Yo v o o 1 .
M131491N 4.8 1J5$HJ'HFI'J’]?J!ﬁﬂﬂlﬁuWﬂ!ulULﬁﬁﬂﬂﬁ'NﬂWElllﬂ'ﬁllffilﬂﬁiﬂﬁlﬂ'\ﬁﬂTH'Jil!ﬂ’] estimated

daily intake (EDI)
AN M EDI
Y 9
P LUYNUYH P4
M98 3-5.9 6-12.9  13-17.9 18349  35-649 65UAu
vo9 lun
4
INn
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MANHIN A

A29819NIAUIN

.1 MIAIUIUA estimated daily intake (EDI)

M3 EDI Aomsdsziulsunans s lumsngeiu
o ! . . . 9 Y a A o ~
AMUIUA estimated daily intake (EDI) Iaaldauns Taneo1909a1n90 AIn1519914.7
EDI= (CfX Cd)/Bw ............................................. (1)
EDI : mytszanamsus Tnaluasnynniu
Y A
C,: ANt uved lumsnlutidu
A‘ ?7‘ C; 1 v
c, :msauilagmasnoiu
Y
B, : 1111ne?
2 A A %} A 1 P so‘ Y Y 9 a %’ A
Famash C,:madui Teamagaoiunag B, : hnmindd laandeyamsus Inathauves
dszma Ineaanaaslunianuan 9 azaA1 Reference Dose (RfD) 13 0Acceptable Daily Intake (ADI)
Yo A @ Y A A 1 = - @ 1 Ca= ~ A Y a
ms lasuasiniinsonsulaniedenivlFnanilasassaeuyud inneh RED wio1sumd198e
voa lumsnae 1.6mg/kgd (Risk Information System,USEPA)

d' 1 A Y a e %’
M319n 4.7 a1 luasdsziiuanudes lumsnlini

d (Y] H
maimes  iladen AuAazyI901y (1)

Wwany  3-59 6-12.9 13-17.9 18349  35-649 65yl  wiae

AN
a
e
C, 3 & - - & - mg/L
C, 15N 2.5 3.0 3.0 2.5 L/day
lwasn B, 17 33 53 63 63 55 Kg
RFD 1.6 16 1.6 1.6 1.6 1.6 mg/kg

day
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Sodudoumualuaumsi 1 Taoumuac,: anududuvealuasnhnhauiim Idnmsinszd
Turhau i 10 mg/Luagluninlszah 10.7mg/L 9214 estimated daily intake (EDD) Tunsazaa
£1gv09MIL3 InA AIA13197 4.8

a1ah 4.8 Usziiiuanudsnina luamiinaneldsududalaomsuium estimated daily

intake (EDI)

AN A1 EDI
MeE1e  1WNTUTEY  3-5.9 6129 13179 18349 35649 65wl
Taasn
vhay 10 0.8823  0.5454 04716  0.4761 0.4761 0.4545
vilszah 10.7 0.9441 0.5836 0.5047 0.5095 0.5095 0.4863

f.1 NSATUIUA then hazard quotient (HQ)
MurainevisaNuEsen lineuzdaninmsdudany luesnlagh HQ Aenduideauss

~ [ <3 o 9

a5 lunenzise muaTagldgas
MR B )/ .. Ao .\ A )
EDI: m3v3 Inatlsgiiu el sganas (mg/ked)

RFD: 51ao1909ves luasnde 1.6mg/ked (Risk Information System,USEPA)

unua luaunisn 2 92 1anan1ImuIuAINIT 19N 4.9

Y o ' t a y { (B < ¥ o W
A15199 4.9 A1UIBIAT then hazard quotient (HQ) Uszilimarnnaeai luneuzisaninmsduiany lue

n
HQ
0819 RFD 3-5.9 6-12.9 13-17.9 18-34.9 35-64.9 65 éﬁunl‘ll
ﬁﬁm 1.6 0.5514 0.3408 0.2947 0.2975 0.2975 0.2840
1311Ji$ﬂ1 1.6 0.5900 0.3647 0.3154 0.3184 0.3184 0.3039
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pnmamanii a3 nslnasgiuasazatslumsn

namumsgatsazans lumem
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Y o < o
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nmqﬂawmpW)
ghild | dhswm i
m
dgn | of
. hmzidau
3 soumz | Wi | Ae | azwin
Sune i thunen
Tetal wndt | nan A b
04 59 10-14 15-19 20-24 5 034 3539 40-44 4549 S50-84 55-59 664 6569 T0-14 751 Population
80 and Unkn Nan- Transferr
registered
over own Thal Ing
In central
house flle
ul n
o 351368 IRB4T | 21921 | 22306 | 22389 | 25441 | 26362 | 25485 | 28479 | 280Mm 26,900 2635 | 12816 16,549 (LRTTE 9148 m 1908 [] L0 [1H] s
dune
iioanz
& 7631 404 | 47 | 4918 | 4ss) | 6639 | 8503 | s463 | seT | sem M9 516 | s 3548 2969 (L32] L 1780 o 194 W 1,063
mn
wija 366745 | 11919 | 20678 | 14 | 11381 | 24008 | 25206 | 25083 | 17620 | 28300 | 28448 | 28736 | 25415 | 19284 W | e | sem 12520 0 9% s 1669
sune
iininz
& 83,599 aim 4501 4,669 4733 5337 5,450 5,655 6378 6,444 6,389 6,564 6,005 4,803 a8 1.726 1981 1M 0 250 163 12
mn

N1 AN NUADANINIARLIFUNG

LL



ASMANUINT 3.2 ﬁ'ﬂ'luﬂi%ﬂﬂﬂﬂ'liq%ﬁ'lﬂﬂiiu ﬁ'll!‘l!ﬂ@]'mﬂi%tﬂ%@q@ﬁ'lﬂﬂiiu W.FA. 2560 - 2562

BRI S T R

Percentage change (%)

UsELmgRanwngsu Type of industry
2560 2561 2562 2560 2541
{2017) (2018) (2019} {2017 (2018)
FIuBan 1,773 2,023 : 1,669 14,10 -17.50 Tatal

ATILNEAT i ) 166 106 T26 -36.14] Agricultune
8711 125 137 99 960 -27.78| Food
wisnaAy 12 i1 ] 833 .27.77| Beverages
Ama 29 37 28 27.59 -24.32] Textils
AT ILASTIE 11 14 10 Wl -28.57| Wearing apparel
Lﬂ?ﬂdb‘lﬁ'ﬂ 12 10 10 -16.67 0.00] Leather products
Luszndnfamenl 50 83 59 778 2852 Wood and wood products
windleniuanAdoadou a7 ay 38 a1 -500| Fumiture
AEzRELAEERT LTI R TY 35 38 2 T -15.79] Paper and paper product
Hafam a7 51 18 Era: -25.49| Printing
Al 58 81 71 3866 -12.35| Chemical
naAdleazsdniuy 11 11 13 0.00 18.18| Petrochemical and product
&1 12 19 18 5833 -5.26| Rubber
wanain 136 133‘ 176 3456 -3.83| Plastic
alaws N gLt £9 -1:10 -23.33] Morermetallic
Temes 42 a4 a3 476 -2.27| Metals
ubm s e 231 275 208 19.05 -28.36| Metal products
;ﬁ?aﬁniﬂﬁ Té 101 T1 3289 -28.70] Machinery and equipment
Tvivh 79 100 88 2658 -12.00| Electricity
uH 142 200 155 4085 -22.50| Transport
$u 4 328 332 329 127 -0.90| Others

A AN NUADAVINIARLIFUNG
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4 ° a o <3| o
ﬂ1‘§1\‘]ﬂ1ﬂﬂ1\!3ﬂﬁ 1.3 ﬁ'ﬂ'luﬂigﬂ'ﬁ]ﬂﬂ'ﬁﬁ]‘ﬁﬁ'lﬁﬂﬁiﬁ VIUIUNUNU LAaZUIUAUITY Wuseeune W.F.

2562
aniznaunTs AT (L)
i ERATHITTN Employee (Person)
#ing g - District
Industrial L () M 2] e
establishrment Capital (Baht) Tatal Male Female
TIUUBA 1,669 260,169.28 116,580 13,252 43,328 Total
funadinmsdani 341 32.316.36 23016 12414 10,602 Mueang Chachoengsao District
FunauRm 31 1,822 31 1416 818 508| Bang Khia District
Funaunfe 171 14,504 68 10255 5,352 4,403| Bang Nam Priao District
Dneulzng 538 134,151.97 52,440 33,463 18,977| Bang Pakong District
Sunaulng 185 2791330 8724 5,567 3,157| Ban Pho District
TIAENLLATIATY 220 1728460 7288 5053 2235| Phanom Sarakham District
ﬁwma‘mjmﬁu 13 812,73 510 424 246| Ratchasan District
gnEauTin 21 20743 880 537 343| Sanam Chai Khet District
fnoulaE 160 29 878.26 11,753 8,008 2,745| Plaeng Yao District
Funammsifey & 27156 124 103 21| Tha Takiap District
funerapaiou 1 200.00 14 13 1| Khlong Khuean District
N ANNNUADATIHIANZITUNT

6L
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S v ¥ g °
uragi Suunaudsannuracii usiesune N.F. 2561 — 2562

2561
(2018)

2562
(2015])

Useirmunay Type of Water Resources

UsELMMUVEIL Type of Water Resources

dna s Hel a5e, 18 1 sradfuh t18 47z, g ug District
Reservalr Agundn wigs, | e 1| wma | by Pacecvolr Agunin wues, | 8, |vwna | deilu
sm | e | naw | 0 |Concrete [ | 8 | mest |adesian|Shatiow [ s | el | neas | idn |Concete [Mwu | T1 | Rass [Artesian |Shallow
Total | Large |Medium | Small | Welr Weir~|Lagcon | Canal | -well well | Total |Lage |Medium | Smalt Weir | Weir [Lagoon | Canal | well well
TrutiaR 425 - 2 27 105 15 T2 206 =l 425 2 27 105 15 T2 206 - - Total
funadladnsitang) 45 a5 - a5 . a5 Mueang Chachoengsao District
ﬁ!mauwaf:"l 41 1 1 2 3T 41 1 1 2 T Bang Khla District
Funautniuien 19 397] 18 19 | T Bang Nam Priao District
funauialzng 33 - B33 33 33 Bang Pakong District
ﬁ“ilﬁﬂ‘j‘]ﬂhg 1| 3 3t 3t Bam Pho District
SUNaNUNAITAY 54 13 19 16 14 54 13 10 16 18 Phangrm Sarakharn District
funaTanEY B I 3 af & - 1 3 A Ratchasan District
Sunsauudoen 81 2 g ar 3 13 2 81 2 8 a7 3 13 9 Sanarmn Chai Khet District
fneulmET 53 2 26 [ 14 4 - 53 2 26 7 14 4 Plaeng Yao District
Funavaee 49 4 21 3 i 1 . 49 4 1 3 20 1 Tha Takiap District
Funsrasaisu 11 1 10 - 1 1 10 Khione Khuean District
= 5

N AU FAYTEMUIIHIANSIFUNT

08
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MANHIN D

4 a\ Z d'
Yoyamsuslaminanvesilszmalng

= 1 I 3 I A a o @
A1TNMANUINT 2.1 ﬂ']lf]_]f]il“]fl‘lﬁﬂlﬂaﬂ 97.5 61]@\11]?1”@!@1?”51’]‘U5Tﬂﬂfﬂﬁiﬂﬂizqﬂﬂi

9
MINNA (per capita) 1‘1-!LL¢IZ1$%NE)1EJ

ToHAN14USI 1A INn1svPavYs2ndlns

HOT 1y

luws astirans

183000 | 2550.00 | 300000 | 309500

A 9 a
i Aoyamsvs lanemsvesszinalng

H 1 oy 2, v @ a @ [ U
ﬂ]‘iNﬂ]ﬂNu'Jﬂﬁ 2.2 ﬂuﬂaEIU'lWLlﬂﬁﬁ (ﬂIﬁﬂﬂJ) UMW LA NaNDIY

TomAnlsvElaGaeinifvgsvsdtnalas

KU | 348

<b . 4 Mo L. o . "
A519N 418 ANTRDUTMLNAT (MIaNTH) LLHNATHINA LR=NaWEIE

ArlaasnmIngs (Alan3u) + ri'ufrnuuu:nni;;']u (SD)
nanatg (1) E Rl Wi FAMWA
1) o291 10854315 10.24+3.33 10.55+3 25
2) 3591 1747444 47.0244 12 17.2524 27
3) 61297 32 57+12.85 34.31+12.84 33.38+12.57
4) 131791 56.28+15.77 50.79+11.83 53.42414.13
5 183491 E7.1+15.78 59.63+15.68 63.12+16.27
&) 3584971 £5.88+12.66 61.75+11.35 63.53:12.19
7) 65 Ul 58.54%11.95 53.06+10.74 55.77+11.68
aRsduiuany 3 funl 59.35+19.03 56.03+16.35 57 ET+17.71
Lﬂgﬂl!ﬂ']hdﬂ’itl (Us=gqnglne) 56.93+21.36 54 16+18.42 55.45+19.688

A Y a
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