Hydrogeological Behaviour of Deep Groundwater Resources
in the Northeast Region
(Nakhon Ratchasima-Ubon Ratchathani Basin)
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Northeast Region (Nakhon Ratchasima-Ubon Ratchathani Basin,
Udon Thani-Sakon Nakhon and Loei basin)
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Why drill a deep groundwater well ?

‘i | . Previously, Thailand had never drilled deep
v ) groundwater in hard rock (1,000 m).

Requires knowledgeable and highly experienced

‘ people both domestic/international to carry out
and transfer knowledge and technology to the
staff of the Department of Groundwater

Resources.

Support area Shale interspersed with dense

‘ sandstone. There are many cracks and some

periods have saltwater interspersed with fresh
water The development of artesian wells is

therefore difficult.



Drilling Operation Area

Ban Hin Khao areq, Village No. 15,
Sawathi Sub-district, Mueang

District, Khon Kaen Province
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Groundwater Drilling

‘ - At a depth of 0-600 meters, use the

Direct Rotary Air Circulation Down the Hole

Hammer method.

- At a depth of 600-1,014 meters, use the
‘ Direct Rotary Mud Circulation method.
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Drilling results and borehole ¢ o o

Drill at a depth of 1,014 meters

- Two layers of freshwater at a depth of 50-100
‘ meters and 540-600 meters.

- 6 layers of brackish/salty layers at depth
‘ 160-180, 350-360, 430-450, 500-510, 520-530,
660-670 meters.

- Depth of 700 meters down, the groundwater

A

™
Develop an artesian well at a depth L % ﬁ
of 540 - 600 meters.

‘ layer is not found.
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Design and construction

of Groundwater well

87/8 21/4

1. Drill to expand the well from size inches to size 1

inches at a depth of 0 - 543 meters.

2. Insert an eight inch steel pipe and instdll Sedling Sleeve adapter.
3. Sedling the well with cement to fill the gap between the steel
pipe and the borehole wall to prevent saltwater mixing with the
freshwater layer below.

4. Drill with a 7778 inches at a depth of 540-606 m.

5. Insert a 6 inch water pipe with a depth of 540-600 meters,
and a 6 inch sand pipe with a depth of 600-606 meters.

6. Blowing wells and developing groundwater wells.
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<« 7mm Wall, Butt Welded
Connections

<«— 12% " Drilled Hole

=<«— Rubber “K” Packer (Seal)
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Development of Groundwater . o o

[T-2"Aztec Threaa
J-Latch Hanger

|-8" Galvanized ASTM
A53 Casing

t—J-Latch

[124* Hole

(-Lanang Ring

t—Buttons

{-Lanang Joint

|-Casing shoe

6" x 6000 mm Galvanized A53 Pipe

PP T

509 indng Ring

Tnlursansznu @178 mm
unau lnuan @194 mm

’ [ ]
** The maximum volume of water that can be

pumped is not less than 12 cubic meters per hour.
** Fresh water quality
’0

#* The groundwater level is 12.38 meters deep

from the surface level.

\/ o .
** Groundwater qudlity analysis

Total dissolved solids

(TDS) 463 mg/L.

** Drinking water quality standards, not more than 600 milligrams

per liter and shall not exceed 1,200 milligrams per liter.




Results of a hydrogeological study

of Groundwater well at Ban Hin Khao

Pumping test Groundwater

isotfope analysis

Dimensionless Time tD [min]
5%H =7.605'80 + 6.38
RZ=0.96

thunanas:GUENUIIN
. | P | - s '
dunanfufgunSeiduunini

2.96-  0.082-
3.59 0.099

Analysis of hydraulic Determination of groundwater
Well 2 702 7 1.08 1.08

characteristics of groundwater age using C-14

Well 1 66

Well 3 1,014 12 3.78 3.78 Groundwater Age 20,167+ 680 year (B.P.)



Groundwater and Surface water in the area
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Results of a hydrogeological

study of a Groundwater well at
Ban Hin Khao
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Next groundwater .

development plan
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Next Action Plan

Drilling of four wells
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in 4 provinces.

770000 800000 830000 860000 890000 920000 950000

980000 1010000 1040000 1070000 1100000
\: o S

Anduednydnunl . 4‘\-
g S e s 0
g [=]
g ;2
=] g '
1 = - e iy
(=] o S — —_— i —
g =3
g 3
g ~
5 9
2 g .
3 E
¥ i ower ort easf eqgion
g g .
g 2
(=] 8 .
=) g .
. : akhon Rarchasima
g [=3
g [=3
g g .
® Buriram
g o
g o
a8 g .
8 wn
i ) ® Surin
770600 800000 830000 860000 890000 920000 950000 980600 1016000 1040000 1070000 | 106000

dadunednydnued (Legend) Mofuentireuns TN Fudnil

& da o —
[ summiuifnsnlesemiszosi 2 T2

® Si Sa Ket

Kk wcsidlanngs DR auaaiuwagivs
WLREIELAN KBp  viraniins) e K vaiugnasie
o .T:?u‘» Ksk yiredtuianda Ps uju ngud







