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O ABSTRACT 0O

This research was conducted to a Hydrogeochemical study of specific ground water wells
in Lattakia Governorate. This aims at specifying water quality and origion in order to plan
the optimum future ways of using water supplies in the region.

by collecting 20 water samples from wells distributed over most of the formations in the
research area during the year 2015, and conducting some chemical analyzes for them, and
then treating those results And use of "Sulin's" Diagram to determine the origin of
groundwater, It was found that these waters are of atmospheric (continental) origin, In
addition to the presence of a number of minerals in it Calculated and emphasized the major
role played by the percolation cycle in shaping the chemical composition of groundwater
in the region, It also showed the geochemical ratios the groundwater in the area is fresh
water rreflect the natural proportions of the hydrological cycle, And that the marine
influence on the origin of the chemical composition of those waters is very small This can
be manifested in some areas near the sea Especially during periods of over-pumping of
groundwater, and The groundwater in the research area was classified bicarbonate-
calcareous-magnesian type According to the "Piper" and "Stiff" Diagrams.

Keywords: Origin of Groundwater, Sulin Diagram, Piper Diagram, Stiff Diagram, Latakia
governorate.
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. : TDS
2+ -
el Unit Na* K+ ca’ Mg HCO, 80427 cl- pH Mg/l
IR ppm | 17.99 | 1.00 | 60.00 | 54.40 | 165.00 | 191.50 | 20.00
7 epm | 0.78 | 0.02 | 3.00 | 444 | 2.70 | 3.98 | 056 | 7.27 | 470
“Asid) Tepmo% | 9.48 | 0.31 | 36.36 | 53.83 | 37.26 | 54.96 | 7.76
I ppm | 47.14 | 430 | 81.00 | 64.01 | 347.50 | 132.75 | 43.75
) epm | 2.04 | 0.11 | 405 | 522 | 569 | 276 | 1.23 | 7.34 | 630
“pdiad Tepmop [17.92 | 0.96 | 35.41 | 45.69 | 58.76 | 28.52 | 12.71
i i | PPm [ 38.00| 2.60 |112.00 | 17.00 | 310.00 | 55.00 108'0
clupy | pPm | 165 | 006 | 560 | 138 | 508 | 114 | 281 | 4| 40
epm% | 18.97 | 0.76 | 64.31 | 15.93 | 56.18 | 12.66 | 31.14
ppm | 18.00 | 1.40 | 100.00 | 26.00 | 320.00 | 10.00 | 45.00
il epm | 0.78 | 0.03 | 500 | 2.12 | 524 | 020 | 1.26 | 6.94 | 460
epm% | 9.85 | 0.45 | 62.96 | 26.72 | 78.04 | 3.09 | 18.85
ppm | 37.00 | 2.60 | 80.00 | 31.00 | 370.00 | 35.00 | 55.00
LSy epm | 1.60 | 0.06 | 400 | 253 | 6.06 | 0.72 | 1.54 | 7.03 | 490
epm% | 19.60 | 0.81 | 48.74 | 30.83 | 72.69 | 8.73 | 18.56
i g |_ppm [ 1562 1.00 | 57.00 | 28.60 | 24250 | 37.66 | 18.12
epm | 0.67 | 0.02 | 2.85 | 2.33 | 397 | 0.78 | 051 | 7.49 | 270
483 Tepmogp | 11.53 | 0.43 | 48.39 | 30.64 | 7542 | 14.88 | 9.68
o) o |_PPM [ 69.50 | 5.25 [110.00 | 9.50 | 355.00 | 27.50 | 60.00
. epm | 3.02 | 0.13 | 550 | 0.77 | 581 | 057 | 1.69 | 7.14 | 490
«®  [epm% | 32.03 | 1.42 | 58.31 | 8.22 | 72.00 | 7.08 |20.91
5l | PPm [ 1200 1.10 | 64.00 | 32.80 | 260.00 | 833 | 20.00
epm | 052 | 0.02 | 320 | 2.67 | 426 | 0.17 | 056 | 7.68 | 280
“23) Tepmop | 8.11 | 0.43 | 49.78 | 41.65 | 85.25 | 3.47 | 11.26
16 5 | Ppm |39.00 [ 2.60 | 44.00 | 55.00 | 370.00 | 52.00 | 25.00
, epm | 1.69 | 0.06 | 2.20 | 448 | 6.06 | 1.08 | 0.70 | 7.50 | 400
G4 [Tepm% | 20.06 | 0.78 | 26.02 | 53.12 | 77.23 | 13.79 | 8.96
ppm | 33.66 | 1.78 | 59.16 | 51.26 | 314.54 | 74.75 | 30.00
Gileiall | epm | 1.46 | 0.04 | 2.95 | 418 | 515 | 155 | 0.84 | 7.61 | 410
epm% | 16.91 | 0.52 | 34.19 | 48.36 | 68.21 | 20.60 | 11.18
I ppm | 46.41 | 4.10 | 103.07 | 48.41 | 350.83 | 101.30 | 35.41
e epm | 2.01 | 0.10 | 515 | 395 | 575 | 211 | 0.99 | 7.06 | 520
“243  [epm% | 17.97 | 0.93 | 45.89 | 35.19 | 64.91 | 23.82 | 11.25
st s |_Ppm [ 3200 1.26 | 44.00 | 78.33 | 455.00 | 170.66 | 40.00
epm | 1.39 | 0.03 | 220 | 639 | 745 | 355 | 1.12 | 7.90 | 500
cbsts  Tepmos | 13.88 | 0.32 | 21.96 | 63.82 | 61.43 | 29.28 | 9.28
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ppm |40.00 ] 2.70 | 68.00 | 22.00 | 490.00 | 72.00 | 85.00
SR epm | 1.73 | 0.06 | 3.40 | 1.79 | 8.03 | 150 | 2.39 | 7.62 | 740
epm% | 24.82 | 0.98 | 48.54 | 25.64 | 67.34 | 12.57 | 20.07
2015 alall JMA iagl) Alkaia b A gad) olpal) cilind AyilaasSl) Jalatl qeiliil Ay gl cillaaugiall (1) Jgandl
il 5lS) A gall 3l sd) JEAETRN) IR IR IR PR
50 Uit (<l55l) Zmsal :yl _ (7’” ) - sl : oH -II\-/IDﬁ
Na* K* Ca®* | Mg HCO,” | SO, Cl 9
ppm | 10.00 | 2.00 | 76.00 | 16.80 | 230.00 | 15.00 | 20.00
R epm | 0.43 0.05 3.80 137 5.24 0.31 0.56 7.90 290
epm% | 7.68 090 | 67.16 | 2424 | 8569 | 5.10 9.20
i, |_epm | 3133 | 230 | 7866 | 37.66 | 37000 | 6500 | 30.00
4 epm | 1.36 0.05 3.93 3.07 6.06 135 0.84 7.76 490
sl Tepmos | 1616 | 069 | 46.66 | 3647 | 73.39 | 16.38 | 10.22
ppm | 83.00 | 4.90 | 72.00 | 34.00 | 290.00 | 33.00 | 60.00
25alal epm | 3.60 0.12 3.60 277 475 0.68 1.69 7.06 560
epm% | 35.69 | 124 | 3560 | 2745 | 66.66 | 964 | 23.69
ppm | 8.00 050 | 36.00 | 2400 | 17000 | 500 | 15.00
slall e | epm | 0.34 0.01 1.80 1.95 2.78 0.10 0.42 7.76 180
epm% | 8.44 031 | 4369 | 4755 | 84.10 | 3.14 | 1275
ppm | 4.00 1.00 | 68.00 | 22.00 | 220.00 | 95.00 | 20.00
Ll cw | epm | 047 0.02 3.40 1.79 3.60 197 0.56 7.22 290
epm% | 3.22 047 | 6301 | 3328 | 5865 | 32.18 | 9.16
ppm | 1350 | 0.95 | 58.00 | 2550 | 265.00 | 650 | 25.00
Je,d isa | epm | 058 0.02 2.90 2.08 4.34 0.13 0.70 7.48 310
epm% | 1049 | 043 | 5185 | 37.21 | 83.80 | 261 | 1358
N ppm | 13.00 | 080 | 36.00 | 46.00 | 260.00 | 9.00 | 15.00
epm | 0.56 0.02 1.80 3.75 4.26 0.18 0.42 7.93 290
siad)  Tanmoe | 9.20 033 | 2931 | 61.14 | 8747 | 3.84 8.67
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L siial) 3y
G 335 Adsall oball JSAAT 3000 5)5l aedy A i (B Adsall obiall SLesSlh Sl Al die
s Tald) Zaalls Dlsdll Claa AT ey (gl i)l 3lpdl) G Aldiaa) Zplat) cileanil) ey
A il ) s
(2 Jsaal)) G ) ety el Adaial G sal) olaal) cilie 8 A ital) YY) ol Lidd

i) dihale & Allaal) L gal) oluall ciliad alal) qusall (2) Jsaadl

o) L gl #3Y)
dull | NaCl | MgCl, | Na,SO4 | NaHCO3 | MgSO4 | Mg(HCO3), | CaSO4 | Ca(HCO3),
1 7.76 - 1.72 - 53.24 0.59 - 36.69
2 | 1271 - 5.21 - 23.31 22.38 - 36.39
3 | 1897 | 1217 - - 3.76 - 8.90 56.20
4 9.85 9.00 - - 3.09 14.63 - 63.43
5 | 18.56 - 1.04 - 7.69 23.14 - 49.57
6 9.68 - 1.85 - 13.03 26.61 - 48.83
7 |2091 - 7.08 4.04 - 8.22 - 59.75
8 8.11 3.15 - - 3.47 35.03 - 50.24
9 8.96 - 11.10 - 2.69 50.43 - 26.82
10 | 11.18 - 5.73 - 14.87 33.49 - 34.73
11 | 11.25 - 6.72 - 17.10 18.09 - 46.84
12 | 9.28 - 4.60 - 24.68 39.14 - 22.30
13 | 20.07 - 4.75 - 7.82 17.82 - 49.54
14 | 7.68 1.52 - - 5.10 17.62 - 68.08
15 | 10.22 - 5.94 - 10.44 26.03 - 47.37
16 | 23.69 - 9.64 2.63 - 27.45 - 36.86
17 | 8.44 431 - - 3.14 40.10 - 44.01
18 | 3.22 5.94 - - 27.34 - 4.84 58.66
19 | 1049 | 3.09 - - 2.61 31.51 - 52.30
20 | 8.67 - 0.53 - 3.31 57.83 - 29.66

P oY) Lgsbny i ) s ) #3LY) DS (e 5
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MgSO4 « Mg(HC03)2 « Ca(HCO3)2
oany gl bl DAl ) Jala) el dikie 8 Apadl lasalls dpad) sl sy G
sl ppall JSi Pla e @l ads ddsad) ol Shesll S Al e gileay

NaCl « MgCI2

Claagill b 53sasall (Ganll Lasady) Lol il (Lgd ) Wle 258 (Na2SO4) mle IS i B
(olaall gon Liie) Anithll olaall pa Legpusiy Lo )3 LMl (53 Falia) cundl dilaia b 5yl e )l
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ik gal) canadl)

a cale JS0 dnglomg el Gluball alie B8 Ay (pala JS4 AbeS sns )uell Sluhall 285 xie

b el Lggall oLl Sl e sl 3S Bale Ldaid ) AgLaSsall o) aaan ) Ul oall)

Sllasl) i (3 Joandl) lajeday ) ol Laadtin) sl dikaia iy ¢ [16] dpadl olaally Akl shaliall
) b e Ll B0 o8 ) Leligat any 2] S (ho (DU dakaial) b gy Lk )
Giad) ddlale & Allaall 48 gad) olall cilind LaibasS) Julladl) aslis) dpibasS i) quaadl) (3) Jsaad)

- CaCES o

(epmM) Al sl Couill

ol 8, Na Ca Cl SO4 Ca+ Mg Mg
Cl Mg HCO3 Cl Na+ K Ca

1 1.39 0.67 0.20 7.10 9.30 1.48
2 1.65 0.77 0.21 2.24 431 1.28
3 0.58 4.05 0.55 0.40 4.08 0.24
4 0.61 2.35 0.24 0.15 8.79 0.42
5 1.03 1.58 0.25 0.46 3.93 0.63
6 1.31 1.22 0.12 1.52 7.50 0.81
7 1.78 7.14 0.29 0.33 1.99 0.14
8 0.92 1.19 0.13 0.30 10.87 0.83
9 241 0.49 0.11 1.54 3.81 2.03
10 1.73 0.70 0.16 1.84 4.75 1.41
11 2.03 1.30 0.17 2.13 431 0.76
12 1.24 0.34 0.15 3.16 6.04 2.90
13 0.72 1.89 0.29 0.62 2.89 0.52
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