Well Drilling Methods
and Construction
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Steps of Tube well construction:

* Site selection for drilling well

* Operation of well drilling

* Logging (sampling)

* Well log design

* Construction of well(Lowering of filter and
casing pipes, Gravel packing)

* Cleaning and developing of well

* Pumping test for finding well hydraulic
properties



Well Site Selection



Well Site Selection

* Desired yield;

» Desired water quality;

 Availability and restrictions of water rights;

* Vulnerability to known natural risks

« Distance from potential contaminant sources
(e.g.,septic tanks, oil wells);

« Potential for interference with other wells,
surface water flows, or environmentally
important waters (e.g., wetlands or springs)

» Potential for interference with utilities;

» Accessibility for rigs and equipment,



Site selection for drilling well

>
>

»

Subsurface geology and hydrogeology
Depth and productivity of target

aquifer
Cost, equipment availability, labor
availability

Local suitability and sustainability
Well drilling method according to the
geological condation







































Mud Rotary Drilling Method

» Open hole stabilized with drilling mud

» Mud circulation brings cuttings to surface

» May require conductor and intermediate casings

» Requires powerful equipment, bits, rods, pumps,
pits, etc.

» Drilling fluid additives (facilitate cutting removal
and prevent recirculation, weight borehole walls,
reduce fluid loss to formation, prevent swelling

clays)
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Advantages of Rotary Method
> Fast
» Facilitates

- Geophysical logging

- Grouting

- Screen placement
- Gravel pack placement



Disadvantages of Rotary Method

»Invasion of drilling mud

» Potential borehole instability

» Potential lost circulation problems

» Lithologic samples may not be from distinct
zone; geophysical logs help

» Difficult to sample formation water during drilling
» Major equipment and material requirements

» Well development more difficult

» Higher cost




Drillings pipe (Drilling Rod)















Don't let anyone tell you
what heavy duty is.
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Principal Functions of Drilling Fluids
* Subsurface pressure control

« Cuttings removal and transport

« Suspension of solid particles

« Sealing of permeable formations
 Stabilizing the wellbore

* Preventing formation damage

« Cooling the bit and drill string

* Transmitting hydraulic horsepower to the bit
« Facilitating the collection of formation data

« Controlling corrosion



Reverse air drilling

This method Is
using for soft
sedimentary and
Unconsolidated
rocks.
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Cable Tool Drilling Method

» Drill bit is raised and lowered - percussion

» Drill loosens smaller, uncemented particles

» Drill bit breaks or crushes larger particles

» Cuttings mixed into slurry and bailed

» Casing advanced (driven/pounded) with drilling
» Casing prevents borehole collapse




Cable Tool Procedure

» Drill, drive casing

» Drive different diameter casings

» Direct observations while drilling
- Lithology
- Water quality
- Potential yield

» Alternate: set screen while pulling
back (removing) casing

» Develop well










Advantages of Cable Tool

> Easler to keep well straight and plumb

» Minimal invasion of drilling mud

» Cuttings and water samples from
distinct depths

» Equipment simpler

» Reduced material and fuel
requirements

» Well development better

» Lower costs



Auger drilling method

Auger drilling method Is used

for the following:

» Site investigation

» Geotechnical investigation and
soil sampling

» Construction purposes









Well Design



Logging (Sampling)









Definition of Grain Size

Gravel Sand Silt and
Boulders  Cobbles Clay
| I Coara; Fine | Coars Medium; Fine I
| e e |
300 mm 75 No.4 - No.200
mm 475 0.075
19 mm MNo.10 No.40 mm

mm 20mm 0425

mm






> Useful supplement to test
drilling

» Consists of an accurate
record of the time, in
minutes and seconds
required to drill each unit of
depth of the hole.

» Because the texture of a
stratum being penetrated
largely governs the drilling
rate, a drilling time log

may be readily interpreted
In terms of formation types
and depths.



NGAM CPS







Well Completion

































Filter — packed well construction

Grave pack
placed
between
borehole and
screen



Temporary
well cap -
installed
between
well drilling
and pump
hook-up



Well evelopment
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Pumping Test






Pumping Test Data (Time Drawdown)

Well Locafion
Frovince: Ealkh Lafifufe: 26 64000
CistncE Ghemial Langifufe: BE. 23125
Villzge: Mir Qasim Jan Agle | Elevabion: 423
Time Far o oo e =
el P hin | Sec wa.:#_ = Dﬁ?ﬂii'w S ﬁ? :’.L'Effm} PRI
1| 01A0E2012 B 300 i i 0.9 i 10 91600 | TAT| 1T.5
2 B-30:30 | 0.5 30 T2z i1
3 B:31:30 i &D 725 1.6
4 B:33:00 | 1.5 %0 27 1.8
] B 350 2 120 723 2
] B 380D 3 180 731 2.2
T B 420 4 240 732 2.3
B B4 T ] 300 73.31 Z2.41
3] B:53:00 ] 360 73.38 2.45
10 S0 T 420 7344 2.54
11 S e B 480 T35 26
iz 5050 3] 240 73.57 267
i3 S 1000 10 L] 73.63 273
14 91120 11 L] 3T 2B
15 91600 16 SEQ 7382 2.52
iG SeZ1:0D | 21 1260 73.25 305
i7 S2eDD | 26| 156D 74.01 3.11
ik 931200 31 1860 74.06 3.16
15 5 36000 3| 2180 74.1 12z
20 541206 41 | 2480 74.15 125
21 S e 45 | ZTED 7416 .26




Well Locafion

Frovinge: Ezlkh fifufe: 2664000

Distnct Chemial Longiuts: B6 35123

Villzge: Nir Qasim Jan Agfs | Elevafion: 423

No| Date Time Recovery ¢ (min) ¢ (min) b ming | S m)

Hour Min | §(Zec) iy

34 | err20iz & 2600 0 7420 23160 0 23160000 | .00
15 B:Z27:00 1 &0 7301 ZIZE0 a0 JET 00| 1.2B
. ;] &:28:00 2 120 T2.60 23340 120 15400 1.68
T & 2500 3 180 TE2.20 23520 180 12000 | 208
38 &30 0D 4 240 T72.00 ZITED 240 S9.00 | 223
35 & 300D B 30D 71.70 24080 300 8020 | 255
40 63100 & I60 71.60 24420 3a0 or.B0 | 265
41 &3 0D 11 &6 71.51 25080 el B0 278
4z &:37:00 16 560 71.40 26040 a0 2T 12| 285
43 54700 21 1260 71.37 2T 1260 2180 258
44 65200 26 1560 T1.2T ZEBED 1680 1850 3.02
45 55700 31 1880 71.26 30720 1860 16.50 3.03
45 7020 35 2180 71.20 JZEED 2180 1522 305
47 Fipli et i) 45 2780 71.18 35640 2rel 1255 3.1t
45 T-12:0D ] J3E0 71.15 Jo00D 3360 1160 314
43 T 2200 ] J5b0 71.12 47500 Foe0 10,80 ) 34T
i H] 73200 -] 4550 71.08 47520 4560 10,42 320
ot T 4200 ] 33 [VH] 71.07 BAEED 5160 10,20 322
o2 75200 o5 T 71.06 8440 BTE0 10.14 3.24
%] B:22:00 | 126 TR0 71.03 BED0 The0 BT3| 326
o4 E:52:00 | 156 E 71.01 TEIED o3al 805 | 328
55 o 7200 | 186 1160 70,55 BEEZD 11180 .75 3.3
7] 5200 | 216 | 12380 T0.5T G L 12580 T.67| 332
RT 0:52:00 | 276 | 16880 70.596 116040 16580 7.0 333
hE 10:52:00 | 336 | 20160 T0.95 136200 20180 6.Te| 334
58 11:52:00 | 356 | 23780 7053 155D 23780 572 3.36
&0 12:52:00 | 468 | 2738D T0.52 187320 27380 672 337
o1 13:52:00 | 510 | 30600 7050 217520 FOE00 663 | 338
















Thank your for
your attention



