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Abstract

The objective of the project on the feasibility study of an irrigation development project from
groundwater resources at Na Nong Thum Sub-district, Chum Phae District, Khon Kaen Province was to study
the quantity and quality of groundwater resources, the irrigation system development cost and its effectiveness.
Na Noung Thum Sub-district has a population of 9,000 with 48 km® of agricultural area. The data in this study
were compiled from basic existing information and additional field investigation. The storage volume and safe
yield of the groundwater resources were determined from pumping tests, groundwater quality classification and
applying a numerical groundwater model. Moreover, water demand for plants, irrigation systems, and analysis
of net present value, NPV, were also subsequently evaluated. The critical point for this study is the cost
effectiveness, which was calculated on the basis of net present value and internal rate of return (IRR). Results
of the study show that all of the three major parts are feasible. Total groundwater storage in the limestone
aquifer is approximately 200 million cubic meters, and the groundwater recharge is about 10 million cubic
meters/year. This indicates that the water demand in the dry season of about 4.8 million cubic meters/year
might not be result in water balance for the area. The water quality was classified as irrigation, livestock, and
drinking water. The irrigation system was designed in two parts. The headwork system was designed to
collect groundwater from springs by pumping systems. The high gradient headwork distributed water with
gravity flow, which saves energy and cost. The water distributing system was designed as a piping system,
which could be connected to the existing surface water canal. The irrigation system was designed in three
phases with investment cost of 40, 25, and 25 million baht, respectively. The cost effectiveness study was
conducted by assuming the project duration of 20 years with 7% discount rate. The result shows that the

project is economically feasible for investment and could give a return in the eighth year.

Y
il 1ngy: U111aTa, INEATNITY, MUAUIHUBINY

Keywords: Groundwater, Agriculture, Na Noung Thum Sub-district
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WNAMIATIEY (mg/L)
ﬁ]ﬂﬁ Calcium Magnesium [ Sodium Bicarbonate|  Chloride Sulfate Nitrate Iron Boron TDS SAR
(Ca) (Mg) (Na) (HCO,) (Cn (s0,) (NO,) (Fe) (B)
1 106 10 4.3 360 2.7 17 0.5 0.45 0.87 333 | 0.11
2 98 7.5 3.9 344 5.0 6.1 0.4 0.09 0.45 304 | 0.10
3 92 6.0 6.5 314 3.4 5.2 0.5 0.00 0.05 279 | 0.18
4 110 11 5.1 388 2.3 5.6 0.6 0.11 0.22 339 | 0.12
5% 124 29 - - 17 - 21 0.4 - 570 -
NBNA: * FaNAN Qluz‘fw%'wmﬂsﬁwmmamﬂ 3 YauUnY, 2547
i 2. MuEiinesaraasaaaihefiunegnnesding
wiheiy K usg K, (31./3.) K, (3.7 3.) S, S, (1/%.)
wihefiuhwas (mhsfulanuaoud) 2.31E-3 2.31E-4 0.047 4.5E-3
mheiudunsenu (mheiwheivag) 5.30E-3 5.30E-4 0.046 4.2E-3
whefiudu (mhediunngs ) 1.00E-4 1.00E-5 0.036 3.3E-6

MmN 3. Ussinamsanudesmstiiiamsineasiufidivawvuasulugiggiuuazgguas

06

a9k 9guas
N i amudaImsizaUssmu i Fd amudaImstzalsemu
15 aua/lsAw | (uau) 5 (aua/lsA | (uaSu)

2 17,462 2.5 43,655 am 17,462 1.5 26,193
winlsongen 2,748 1.5 4,122 nlsangem 2,748 1.5 4,122
ﬁ«nls’mqé?u 1,286 1.5 1,929 ﬁ’nl%qu?u 1,286 1.5 1,929
NEHn 115 1.5 173 Non 115 1.5 173
Toiwa 2,661 2 5,322 Taleia 2,661 2 5,322
Taiiasugia 5,705 1 2,853 Tiasugha 5,705 0.5 2,853

EetY 30,065 58,054 W 30,065 40,592
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