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ABSTRACT

The study area is located to the west of Makhul hills between north of Baiji City and
south of Shargat City covering a total area of about 526 Km? Two wells have been sampled
in the present study by taking one sample at (1 — 2) m. interval. A total of 19 samples were
collected (13 samples from the first well and 6 samples from the second well), taking into
account the lithological variations during the drilling process. The samples were characterized
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as clastic (sand and mud) brown in color and friable. The grain size analysis processes, using
dry and wet sieving, revealed that samples of the first well can be classified as sandy mud and
mud, while the second well samples are classified as sandy mud, and sandy silt. The
sedimentary facies were described according to their fabric and lithology and found that the
majority belong to the Injana Formation and Quaternary sediments, occurring in the
southwestern part of the area. The order and overlap of these facies in lenses has led to the
formation of multi aquifers. The presence of sand layers, with high connected porosity, has
enhanced the hydraulic characteristics, and therefore, they worked as aquifer beds or host of
ground water. The grain-size cumulative curves showed that the sediments were transported
by saltation and suspension which are common mechanics of transportation in fluvial
environment. The cumulative curves show a unimodal distribution, which indicates lack of
changes in sedimentary environment during deposition. A bimodal distribution was noticed in
some samples, whereas limited multi-distribution (polymodal) was found in some samples
from the first well, which indicates lack of regularity in the transport energy and result in
grain size variation. The chemical properties of the water extracts from the sediments indicate
an increase in salinity and calcium concentration at the upper parts due to evaporation with
increasing concentrations of organic matter due to human activity. Neutral pH was found
throughout the section of the well.
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3.466 | 3.283 | 3.082 | 2.717 | 2.324 | 2.141 | 1.602 | 92 m
(Well 2) G i)
@95 | @84 | @75 | @50 | @25 | @16 | D5 | gisall
3.644 | 3.435 | 3.331 [ 3.001 | 2.341 | 1.96 | 0.701 | 4m
3.635 | 3.435 | 3.349 | 3.088 | 2.689 | 2.402 | 1.847 | 5m
3.461 | 3.115 | 2.862 | 2.445 | 2.055 | 1.934 | 1.682 | 10 m
3.565 | 3.279 | 3.027 | 2.524 | 2.081 | 1.934 | 1.517 | 15m
36 |3.383 32792854 |2272]2012] 1.03 | 20m
3.557 | 3.323 | 3.158 | 2.637 | 2.264 | 2.081 | 1.812 | 55m

Er
20 m|

Weight %
Weight %

N

E & L’ W 3 2 a4
Grain Size (phi) Grain Size (phi)

Il e 3l b a2l iy a1 113 US4

4m . 2

Weight %
Weight %

1|| I — W ) ) I O =

2 ' 6 1 2 2 2 £
Grain Size (phi) Grain Size (phi)

Sl ) e ziled (& jaaal) AU Gl g 114 JSG
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| 2m

(53 m] i [13m] 1 - —

Weight %
—

Weight %
Weight %

il | Lol |

3 . [ . 2 2 ' 6 ! 2 2 4 £
Grain Size (phi) Grain Size (phi) Grain Size (phi)

Y ) e zila b jobiaall 3aastie Cily gy 115 JSE

G Cun Gl gl Sl Jalaill 8 a1 BN ) aaall Aplaal) COllad) aa
goase Clusll il dilaa) COlbaall ad alag) & A il Ll Galsay Leliiy LSS 45 )k
Gl e Ll acias 3 (Folk and Ward, 1957) J (s 4e s sall cOlbaall Gadai JA (e 4l all
«(3.347 @ — 2.184 @) 0w s JsY Sl et A Tl ol O an g zleill aded e gu sall eSSl
IV Sl iles b olaall Jas o8 ) 555 (3,088 p — 2.445 @) G S ) B 4nd Cam ) 5 O
(3 ds2) (2.975 ¢ — 2498 @) On S ul G oasd Cal 5 Lin (3.274 ¢ — 1.991 @) o
GBlae S5 SN 5 IV Gl 8 Al ol dlaie malas o Ll da o A sady A (g el Cal AV A g
JACR (2 m-82m-5m-39m-29m-27"m-22*m-15m-10m -5 m)
(35 M -20m - 8m — 4 m) ded A A ol os & «(Moderately Well Sorted)
Gue¥l & (Poorly Sorted) el il @iy zilall cieda Win ((Moderately Sorted) 4
Js¥) ) zalal bl bl o) (74 m — 71 m) Glee¥) & aall oalls (53 m — 22 m — 13 m)
gl sl yig o(Very Coarse Skewed) ) (Coarse Skewed) ¢ sl iy ddle af S
Jre blall Ll a8l uSais (Very Coarse Skewed) ) (Near Symmetrical) osbe (SUGI al)
OMie Ciagl oS (ibia sgd el dil) Lol cdadiall alaal) ) Aol ol dilie 8 5 siaall LY 8 caul sl
.(Normality) bl a5l e ol a3y

eaall Jilatll 30 il ilan Yl el 13 Jsan
(Well 1 Js¥) i)

A B | bl Gl AT | el o)) | Baagh | gagad
1.1854 | -0.16469 | 0.727659 2.440667 | 2.465 | 8m

1.068428 | -0.35264 1.049614 2.284 2561 | 13m
0.632689 | -0.34921 1.185174 2.168333 | 2.506 | 22m
0.760973 | -0.13366 0.60928 2.418333 249 | 22*m
1.023782 | 0.173188 0.56303 2.294333 | 2225 | 27*m
0.818847 | 0.037392 0.655856 2.512 2457 | 29m
1.68027 | -0.59896 0.725167 2.966333 | 3.155 | 35m
0.871891 | -0.10206 0.519955 2.811 2.835 | 39m
0.58594 | -0.20656 1.182311 1.991 2.184 | 53 m
1.138807 | -0.31991 0.378955 3.132333 [ 3.193 | 71m
1.560365 | -0.40572 0.390265 3.274 3347 | 74m

0.947379 | 0.042163 | 0.563136 2.677333 | 2.644 | 82m
1.007829 | -0.10255 | 0.567924 2.713667 | 2.717 | 92m
(Well 2380 i)
b & DBE | o bal) Gl A | bl B gl | Beagl) | zasad
1.218331 | -0.48728 |  0.814659 2.798667 | 3.001 | 4m

1.110283 | -0.35816 0.529159 2.975 3088 | 5m
0.903468 | 0.138423 0.564795 2.498 2445 10m
0.887256 | 0.069639 0.646553 2.579 2524 | 15m

1.045957 | -0.32388 0.732144 2.749667 | 2.854 | 20m
0.79996 | 0.079556 0.574894 2.680333 | 2.637 | 55m
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Al gl des Guug L gl obual) LS by g Lailian guad g i) paribiai)

o JsY) ) Gl g ) zisal (13) O Jusally daliiiall obiall 4aliasl sl 5 cluldl) <y sl
lany Sl 48 e il s 48 sall oladd) e 5 e Al saall 5ilis ol 5 U LiluesSl (ailadll 4 5
Al il 5 3 gunnl) ) gall 5 SIS AN Y5 o anlSH (gl Ay i 5 sed) Al Ll a5 olall gl
O o 13 Jus (16 US55 4 Jsaa) (7.52 — 7.06) o (PH) L s puel) Al a8 can o) 35 3l 5e<))
pxili & LoVt s s puell () 3 Cun Loy 2 sansal) 3 ganll e i 5 Aalaie J Y1l (8 il g )
b mse s LS dS/M (6.277 — 1.845) O gilaill (EC) Aol Ao sl o Cn sl 5 oladl de 5
Al A0l Z3leY) al Can gl 53 A sl obaal) Ao i o Ll (e ) Al A slall e ells Jus (17) IS4
O psnll&) ol 3S 5 daw Cmgl i (18 JSE) mg/l (4.01 — 1.18) o L ziill (T.D.S) &l
Al sl 5 o sanllCl) sl g IS A 3LV 58155 (B s i) Lan 1 (20 JS2) megy/l (26.2 - 5.2)
gl oY) 5l (8 Fasal) M) 5158 ) (e (4 Js3n) iul) e Llall o1 521 3 3l 5
(19 Js&) mg/l (0.48 — 0) owle syl yig milaill & Jas AL (O.M) 4 gpuaall 3l gall ad S Al G
Gl e elld Jyg (M39 Garll (e glsail) eliiinly) ()Y hand 8 il (a8 Leelii ) Jaa gl
bl gl Ay yigae) 5l ‘_gg)&ﬂ\LW\ ST

D1 Sl ol 55 (o alivinnall slaall AliasS Sl 5 il dll 14 Json

[ R i [ e
meq/l g/l ds/m ) ma/l s
26 3.447 5.387 7.45 0.24 8m
26.2 4,01 6.277 7.26 0.24 13 m
12 3.596 5.62 7.29 0 22m
22 3.618 5.654 7.38 0.171 22*m
5.2 1.18 1.845 7.52 0 27*m
12 3.388 5.294 7.39 0.137 29 m
12.4 2.956 4.62 7.51 0.1 35m
9.4 2.886 451 7.06 0.48 39m
9 2.473 3.865 7.45 0 53 m
9.8 2.624 4.1 7.39 0.034 71m
7.2 2.481 3.878 7.35 0 74 m
5.8 1.719 2.687 7.43 0.034 82m
10 3.671 5.737 7.46 0.171 92m
; (E.C) sSample-Depth - (pH)  SampleDepth
" 5387 $m 6 7.45 $m
627  Bm 7 7.26 3m
. 50 Nm vy 129 | Nm
: s 2w | | 38 2'm
= 5.294 29m = g 7.39 Mm
1 [ I 4.62 Bm 6.9 + I 751 Bm
0+ 431 Ym 6.8 7.06 Ym
80,0, 0,020,8.8,0,6,0.8 028 | Su ol 8 0 8 8 88 & e e of TH B
RO A S N A Al 1m DAL LD P DO | 1y 1m
3878 T4m 7.3§ 74m
Sample-Depth iff: 2; : Sample-Depth ::; gi :
(EC) 4l e Aloua ill o 23117 U< &= (PH) L 5ol A1l o8 5516 J<4
&ud\ & &A’J\
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08 (O.M) Sample-Depth . (T.D.S) Sumple-Depth
o.is E 0.24 Sm " 1447 im
04 0.24 Bm 35 4 401 13m
035 0 Nm 31 3,59 2w
el 0 wm | |25 3618 2'm
S o0 0 *m w 2 118 27*m
g 0y ww | (2] 388 Mm
0‘55 | I [ 01 Bm 05 | 2956 Bm
0 88 0.48 Hm 0+ 2.886 Pm
e@@@ PSS = @@e&@@@ @@@@@3“ Bm
6\“ DD @A A Q| 0034 Tm P “ QA A G 2.624 Tl
0 T4m 2.481 Tdm
Sample-Depth 0034 8w Sample-Depth 1719 m
0.171 Nm 1671 Nm
& (O.M) &y sazandl o) sall a8 523119 JS L Alal) A0l ~OLYT 4 yi 118 JSS
Gandl 32l xa (T.D.S)
30 (Ca) Sample-Depth
26 Sm
2 262 Bm
20 12 2m
o 115! 22 2*m
8 52 )7+
8] ‘ 52 2*m
E I I I I I [ l 3 -
5 124 Bm
0 [ [ 94 Ym
9 Sim
R @ @ PO I ORI = S=
72 74m
Sample-Depth 58 2m
10 Nm
- + D B
Benll xa (CA") oSl sl a5 120 IS
clalifiay)

s 30 b el emnd) i i Ty sels qe Alad) (sl 3 gad 5 palall Ay s l) Cllinldl e o e
055 G Clae IS8 Lpany o Lelalaiy 4y gyl bl o2 cagi i ool 85 dilaiall (e (a3l o siadl
Ashidl e (Multi Aquifers) saasie 4 sa olie U1 A

Isas fings Leas Lelat son G ikl (B gyl 8Ll i) 54 (Sandy Mud) LoVl dasll e
A gl Sl AN A 5 jael) paibadd) Gauat () ol B S Alad dpalise 8 531 L Ja )l Gliida

Gl te JaVall (e oda aai Galadll g 3480 i ey cailS Leiad 5o e ) ol gl Aaila) Jil) lee @
) ) Al 5 o2gd 4y el

@AY mysl Al L eyl 58 Jsh ale S dpgell Al )l EWY) e dV0 Gllia e
) (s 8 (Bimodal) S a5l ) seh ae ) zilall duaaall cilisidl JISEF 8 (Unimodal)
e Jail) 4all, = e\.):'.ﬁ‘g\ PR | T JY ) G'JLA.} uan Je (Polymodal) 2a=iall @)‘jﬂ\ il
Agnal) alaa¥l 8 Gl ade iy

slaall (5 sivea (58 Aadl gl 5 ol o BV a5 (8 Auals A0 da glall 3:S) 35 8 s gl lllia o s @
ol (ol Gl 5815 Bl eS Ada ) o 8 g i) e Y1 A 23 Glany B Al
5l el 5 Ay pel Ll Al sy A sal slsall (e Jualall Al Gl (5 ay g il sua 1) (30 Aucaliiosal
b Llley crhandl G 81 G 5l z3las (any 8 Ay gamadl o) sl 31 5 8 e ) sl Ll
il pdaa o sas (8 At 5 gl AN A ies
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wall4
gorhie SRV (el mali g andass aulli Al 50 2003 ke s Al deal Gus (Guas JA Al el 5 8L (e (A
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Al LY
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