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ABSTRACT

Because the Lower Nam Kam Basin Irrigation Project in Nakhon Panom
Province aims to resolve problems belonging to people living along the river and to
manage the suitable land use pattern. The main problems in this area mostly relate to
agricultures and one of these is the quality of groundwater. Therefore, the objective of this
research is to study the physical and chemical properties of shallow groundwater in the
lower Nam Kam Basin in Nakhon Panom Province. The benefit of this study is to serve as
the fundamental database for protection and resolvation planning for salinity distribution in
the future. The procedure includes measuring groundwater table and collecting
groundwater samples from constructed and villagers’ shallow wells, analyzing for phesical
and chemical properties such as pH, TDS, and salinity, and investigation for their
relationships. From the study, it is found that the factors that can affect the soil salinity are
groundwater salinity, groundwater depth, and the soil profile textures. Brackish
groundwater is found at Bann Prasongnai, Bann Na Sri Nuan, Bann Don Dang, Bann Lad
Sri Chompoo, and Bann Dong Ma Eak. The areas that are affected by the saline

groundwater are Bann Dong Ma Eak and Bann Don Dang.
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Chemical Constituent Conversion Factor
Aluminum (Al*9) 0.11119
Ammonium {NH,*) 0.05544
Barmm (Bat*™) 0.01456
BeryHium (Be*¥) 0.33288
Bicarhonate (HCO, ) 0.01639
Bromide (Br ) 0.01251
Cadmium (Cd~~) 0.01774
Calcium (Ca*?) 0.04990
Carbonate (CO," %) 0.03333
Chloride (Cl-} 0.02821
Cobalt {Co*?) 0.03391
Copper (Cu~?} 0.03148
Fluoride {F~) 0.05264
Hydrogen (H*) 0.99209
Hydroxide (Ot1-) 0.05880
lodide (17) 0.00788
fron {Fe™?) 0.03581
Iron (Fe*+?) 0.05372
Lithium (Lir)} 0.14411
Magnesium {Mg*?) 0.08226
Manganese (Mn*=) 0.03640
Nitrate (NO "} 0 N1R13
Nitrite (NO.™) 0.02173
Phosphate (PO, 0.03159
Phosphate {11PG, -} 0.02084
Phosphate (FL,PO,"} 0.01031
Potassium (K ") 0.02557
Rubidium (Rb+*) 0.01170
Sodium {Na%) 0.04350
Strontium (Sr+*) 0.02283
Sulfale (S()"‘") 0.02082
Sulfide (5-%) 0.06238
Zinc (Zn-?) 0.03060

A . o W o I'd
#1519% 2.1 Conversion factor @115 UHUaIHANT UATIZHIN

mg/l (ppm) i meq/l (epm)
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466500 1884750 | Fayinisu{u.Twunas) 140.00
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3.2.6.2 TuneumINAIILHinanInaaedlaglya Gradient
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15199 3.4 waaeRI9619M1511A1 Gradient upy X voeszaviirldaulunun 3 dune

b4 ]
#20m3111A191nn5 Interpolate 1ae3F Kriging n3ed 1

Utme Utmn WT1 GradientX
1060440 | 1864030 | 146.272 0.000012
1061002 | 1864030 | 146.265 0.000014
1061564 | 1864030 | 146.257 0.000014
1062127 | 1864030 | 146.249 0.000014
1062689 | 1864030 | 146.241 0.000014
1063251 | 1864030 | 146.233 0.000014
1063813 | 1864030 | 146.225 0.000015
1064376 | 1864030 | 146.217 0.000015
1064938 | 1864030 | 146.209 0.000015
1065500 | 1864030 | 146.200 0.000015
1066062 | 1864030 | 146.192 0.000015
1066624 | 1864030 { 146.183 0.000015
1067187 | 1864030 | 146.175 0.000016
1067749 | 1864030 [ 146.166 0.000016
1068311 | 1864030 | 146.157 0.000016
1068873 | 1864030 | 146.148 0.000016
1069436 | 1864030 | 146.139 0.000016
1069998 | 1864030 | 146.130 0.000016
1070560 | 1864030 | 146.121 0.000017
1071122 | 1864030 | 146.111 0.000017
1071684 | 1864030 | 146.102 0.000017
1072247 | 1864030 | 146.092 0.000017
1072809 | 1864030 | 146.082 0.000018
1073371 | 1864030 | 146.072 0.000018
1073933 | 1864030 | 146.062 0.000018
1074496 | 1864030 | 146.052 0.000019
1075058 | 1864030 | 146.042 0.000019
1075620 | 1864030 | 146.031 0.000019
1076182 | 1864030 | 146.020 0.000020
1076744 | 1864030 | 146.009 0.000020
1077307 | 1864030 | 145.997 0.000021
1077869 | 1864030 | 145.986
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A15199 3.5 LaRIAI9613N1TMIA1 Gradient unu Y veaszauiihldaulunuy 3 sune

b4 i
A1umMsha1AnIs Interpolate Tawds Kriging A354# 1

Utme Utmn WT1 GradientY
1060440 | 1864030 | 146.272 | 0.000010
1060440 | 1864732 | 146.265 | 0.000011
1060440 | 1865434 | 146.257 | 0.000013
1060440 | 1866137 | 146.248 | 0.000013
1060440 | 1866839 | 146.239 | 0.000013
1060440 | 1867541 | 146.230 | 0.000013
1060440 | 1868243 | 146.221 | 0.000014
1060440 | 1868946 | 146.211 | 0.000014
1060440 | 1869648 | 146.201 | 0.000016
1060440 | 1870350 | 146.190 | 0.000016
1060440 | 1871052 | 146.179 | 0.000016
1060440 | 1871754 | 146.168 | 0.000016
1060440 | 1872457 | 146.157 | 0.000017
1060440 | 1873159 | 146.145 | 0.000016
1060440 | 1873861 | 146.134 | 0.000017
1060440 | 1874563 | 146.122 | 0.000017
1060440 | 1875266 | 146.110 | 0.000017
1060440 | 1875968 { 146.098 | 0.000017
1060440 | 1876670 ; 146.085 | 0.000017
1060440 | 1877372 | 146.073 | 0.000017
1060440 | 1878074 | 146.061 | 0.000017
1060440 | 1878777 | 146.049 | 0.000017
1060440 | 1879479 | 146.037 | 0.000017
1060440 | 1880181 | 146.025 | 0.000017
1060440 | 1880883 | 146.013 | 0.000017
1060440 | 1881586 | 146.001 | 0.000016
1060440 | 1882288 | 145.990 | 0.000016
1060440 | 1882990 | 145.979 | 0.000015
1060440 | 1883692 | 145.968 | 0.000015
1060440 | 1884394 | 145.957 | 0.000014
1060440 | 1885097 | 145.947 | 0.000014
1060440 | 1885799 | 145.937 | 0.000013
1060440 | 1886501 | 145.928
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A15197 3.6 LaaId10619N151IA1 Gradient vosszaviildaulunun 3 sune

} 4 v
A1eM5119191N13 Interpolate 1nv73% Kriging as5a# 1

Utme Utmn WT1 GradientX GradientY | Gradient
1060440 | 1864030 | 146.272 0.000012 0.000000 | 0.000012
1061002 | 1864030 | 146.265 0.000014 0.000000 | 0.000014
1061564 | 1864030 | 146.257 0.000014 0.000000 | 0.000014
1062127 | 1864030 | 146.249 0.000014 0.000000 | 0.000014
1062689 | 1864030 | 146.241 0.000014 0.000000 | 0.000014
1063251 | 1864030 | 146.233 0.000014 0.000000 | 0.000014
1063813 | 1864030 | 146.225 0.000014 0.000000 | 0.000014
1064376 | 1864030 | 146.217 0.000014 0.000000 | 0.000014
1064938 | 1864030 | 146.209 0.000016 0.000000 | 0.000016
1065500 | 1864030 | 146.200 0.000014 0.000000 | 0.000014
1066062 | 1864030 | 146.192 0.000016 0.000000 | 0.000016
1066624 | 1864030 | 146.183 0.000014 0.000000 | 0.000014
1067187 | 1864030 { 146.175 0.000016 0.000000 | 0.000016
1067749 | 1864030 | 146.166 0.000016 0.000000 | 0.000016
1068311 | 1864030 | 146.157

1060440 | 1864030 | 146.272 0.000000 0.000010 | 0.000010
1060440 | 1864732 | 146.265 0.000000 0.000011 | 0.000011
1060440 | 1865434 | 146.257 0.000000 0.000013 | 0.000013
1060440 | 1866137 | 146.248 0.000000 0.000013 | 0.000013
1060440 | 1866839 | 146.239 0.000000 0.000013 | 0.000013
1060440 | 1867541 | 146.230 0.000000 0.000013 | 0.000013
1060440 | 1868243 | 146.221 0.000000 0.000014 | 0.000014
1060440 | 1868946 | 146.211 0.000000 0.000014 | 0.000014
1060440 | 1869648 | 146.201 0.000000 0.000016 | 0.000016
1060440 | 1870350 | 146.190 0.000000 0.000016 | 0.000016
1060440 | 1871052 | 146.179 0.000000 0.000016 | 0.000016
1060440 | 1871754 | 146.168 0.000000 0.000016 | 0.000016
1060440 | 1872457 | 146.157 0.000000 0.000017 | 0.000017
1060440 | 1873159 | 146.145 0.000000 0.000016 | 0.000016
1060440 | 1873861 | 146.134 0.000000 0.000017 | 0.000017
1060440 | 1874563 | 146.122 0.000000 0.000017 | 0.000017
1060440 | 1875266 | 146.11
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2NN INN 3.4-3.6 uaaaiuneun1sni Gradient vosszauihldaulunui 3
¥
$une a1wmsiliAnnms Interpolate 1ae3% Kriging asen 1 nldifludeyalumsnia

Gradient X 1182 Gradient Y 9110403

Gradient X = {((Z2-2)
' (Y2—-Y1)
919M1579% 3.3
0.000012 = (146.265 — 146.272) (m)
(1061002 — 1060440)| (m)

Gradiemt Y= |(Z>-7,)

(X2 ~X1)

NA15 19N 3.4

li

0.000010 (146.265 — 146.272) (m)

(1864732 — 1864030)| (m)

!

Gradient = V(Gradient X)* + (Gradient Y)*

NN 3.5

0.000012 = \/(0.000012)2+(o‘000000)2
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o :‘ ya o Ay A’f o 1
SZAUANUGR (51N) uagHamsnadeunma i ldaussauau asean 1 Wrumoudeniayg 2550

Afia i 3 - AnudEnty AIFIN sedmin TDS Aaaalsd | ewranh
22N - AN wila - 1o {m) stéiudmzia(m) | W@du(m) | (mg/1) | (mg/1) | ‘Wi (ps)
1105496 1891897 poutian 1 0.80 139.117 138 317 734 99.74 1338
1106005 1890548 AanLian 2 0.45 137.804 137.354 73.6 9.17 141.6
1092858 1888689 wirdadiiag 0.80 142.306 141.506 2200 330.80 4390
1092655 1887463 mdua 2.40 143.118 140.718 3470.0 522.33 6920
1093699 1891337 lanandau 1 0.50 146.772 146.272 70 8.30 130.2
1093576 1891319 illanandiau 2 0.65 146.892 146.242 260 38.57 530
1103350 1882655 fuinuvias 0.50 143.261 142.761 21.28 1.58 41,37
1096674 1882777 ﬁwun‘iauﬁu 0.40 139.559 139.159 27.52 2.62 55.10
1101883 1881897 vinuzaunaslvil 3.50 143.463 139.963 30.25 2.66 55.71
1099462 1883535 tuuada 0.20 137.636 137.436 25.97 0.00 5.05
1102935 1885369 1fuvuasdy 2.60 140.110 137.510 1.78 0.00 4.58
1098900 1885735 fnuuamiwﬁ 1.45 138.511 137.061 4.35 0.00 8.73
1103424 1886518 AauuLad 0.75 138.315 137.565 2600 392.12 5200
1092688 1882753 Auuvin 0.20 145.164 144 964 383 4.25 76.7
1097163 1890382 mwﬁzxml 1.10 149.347 148.247 2880.0 433.00 5740.00
1102013 1879894 U aduns nuuﬁu 1.00 146.238 145238 - - -
1090611 1880740 finulanudl 423 150.213 146.558 - - -
1090930 1880399 rg'lm\jﬁwuaanmﬂ 424 150.798 144.205 - - -
1092900 1881527 fihuuadu uaoumj 0.50 144.705 142.283 - - -
1092496 1882845 vnuuasdng ﬂi]a_ﬂﬁ 2.00 144.283 146.372 - - -
1090874 1884451 | tihuuaieu WAATM 534 151.712 139.678 - - -
1094392 1886599 ulndiavinsls 412 143.798 138.855 - - -
1105950 1886755 Ut wT 1nua 3.30 142.155 138.773 - - -
1104562 1886472 TMUUHLRY AaUBNEDY 2.00 140.773 138.107 - - -
1102039 1886477 thunadIvMan 3.15 141.257 140.295 - - -
1100716 1887483 TUmInsa U §od 2.45 142.745 140.275 - - -
1099430 1887967 | tinuuiadit@ay lnua 0.90 141.175 138.446 - - -
1107474 1885002 ULy Yudsiaa 2.00 140.446 138.558 - - -
1104516 | 1880286 | wan nu. 68 winthy - 145.583 - - - -
1102544 1879902 wan nu. 66 - 146.140 - - - -
1102071 1879910 | yuauutigAIan - 146.471 - - - -
1095272 1879932 | ss.iihumuasmanine - 146.325 - - - -
1094253 1880357 | myatavuthisedau - 147.502 - - - -
1091633 | 1880866 | wyefigihiituaauuedl - 146.225 - - - -
1090827 1880995 fhnuyswihuaneian - 146.363 - - - -
1092800 1880655 uanvnuRnu - 148.438 - - - -
1091922 1883126 Uaradewiu - 146.712 - - - -
1090862 1884505 uwan nu.0 - 152.486 - - - -
1094199 1886194 | fywiuinuuauuls - 144,229 - - - -
1094466 1886840 | TseBautinuiaeng - 144.009 - - - -
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