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Abstract. Groundwater is the main wellspring of water for the Rutba region. This review meant to research the water
quality for Rutba region rely upon the water quality index(WQI) and Assessment of Groundwater quality for Water
system employments. The groundwater tests in the review region are viewed as new to marginally water and low
alkalinity. Chadha chart, shows the water type are Ca - Mg - Cl water type, with the exception of well (2), (12) the water
type are Na - Cl water type and well (6) the water type are Ca - Mg — HCO3 water type. The water quality list (WQI) is
Brilliant to great water for human drinking. As a rule, the groundwater quality in the read up region is reasonable for
water system.
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Introduction

Groundwater is one of the important resource on earth for industrial development and human survival . Groundwater is very
essential in terms of its down to earth utility for drinking, industrial, irrigation, and domestic purposes, and it also plays an
important role in the world's living organisms. As a result, assessing groundwater quality for irrigation and drinking has turned
into an important and critical task for future groundwater quality administration. [1]. Rutba area is based on groundwater in
possessing different economic activate including livestock and agriculture purposes. Groundwater is considered as the only secure
supply of water in the region. The studied area 1548 km? represents the Rutba area which is located within the Western Desert of
Iraq between latitudes (32°54'00” — 33°11'00") North and longitudes (40°7'10"- 40°38'00") East, (Figure 1).Tectonically, Rutba
area is located on stable shelf within Rutba-Jezira zone [2]. Geologically, The major geological Formations in study area (from
older to younger) (Fig. 2): Gaara Fn., Mulussa Fn., Zor Hauran Fn., Ubaid Fn., Mauddud-Nahr Umr Fn., Rutba Fn., Ms'ad Fn.,
Hartha Fn., and Quaternary Sediments: Include depression sediments and valleys [3]. The metrological data were recorded in
Rutba station during 1988 — 2018 the total yearly rainfall was 111.77 mm, and evaporation of 2840.27 mm, with a monthly
average temperature of 20.76 °C, relative humidity was 45.9, wind speed of 2,24 m/s, and sunshine length of 8.97 h/day. The
climate in the research region is classified as arid. Hydrogeologically, The Mulussa aquifer represents the major groundwater
aquifer exists (limestone and dolomite) beds [4].The aims research proposed to evaluate the groundwater in the Rutba region
using water quality (WQI) and irrigation use evaluation.

Data and Methods

The groundwater sampling was taken on September 2019 carried out in Fifteen wells from the study region. The analyzes was
carried out in the laboratory of General Commission of Groundwater/ Ministry of Water Resources. Each of these groundwater
samples were analyzed for 11 parameters, these are Ca®*, K*, Na*, Mg?*, SO;*, CI, HCOgz, NOs, TDS, EC and pH using a
standard procedure of [6].
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Fig. 2. Geologic guide of the review locale, Modified from [5]
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Results and discussion

Parameters of physio-chemical
Table 1 show the detailed results of the physio-compound properties of groundwater tasters in the investigate area.
Table 1 physio-compound parameters of groundwater samples in the study area.

VrYg.” Longitude | Latitude |pH | EC | TDS | Ca?* | Mg* | Na* | K*| ClI" | HCOs | SO4*
we | B3O NS00 7 11210 | 748 | 120 | 46 | 69 | 0 | 160 | 229 | 238
wz | BRI NS0 g 11102 618 | 54 | 25 | 135 | 0 | 135 | 201 | 170
w3 | B | N2 4] o60 | se8 | 74 | 45 | 50 | 0| 153 | 131 | 170
w-a | PR30 N3OS 75| 080 | 613 | 82 | 55 | 51 | 0 |153| 183 | 170
ws | P02 NP0 76| 676 | 353 | 44 | 27 | 46 |0 |62 | 168 | 87
wee | DRSNS O 73l 600 | 348 | 58 | 20 | 38 |0 |49 | 192 | 67
wr | PRI NP g | a7es| 998 | 136 | 76 | 101 | 0 | 399 | 156 | 208
wg | BN N0 g 1800 | 1181 | 120 | 45 | 201 | 0 | 189 | 270 | 320
weo | SO N30 g 3210 | 1008 | 224 | 82 | 354 | 0 | 650 | 22 | 365
To | PN NS 771273 | 795 | 90 | 48 | 105 | 0 | 209 | 165 | 245
| PRI NS0T 77 | 2105 | 1265 | 198 | 66 | 184 | ° | 380 | 253 | 380
| PRl NS0 g 1000 650 | 23 | 22 | 200 | ° |182| 78 |2352
o | PR NB 8 [0 | 574 | 62 | 20 | 110 | © | 124| 189 | 144
\1\/4- ) ‘;%O--Oq " 30300--02 8 | 980 | 725 | 68 | 50 | 115 | 0 | 102 | 183 | 187
W | 0O N3OS g 1087 | 605 | 122 | 19 | 70 | O |124| 265 | 138

The reasonable pH scope of drinking and water system water is 6.5-8.5 [7]. The pH shifts in groundwatere tests between (7.3 - 8).
The pH upsides of groundwater tests are of low alkalinity. Huge TDS varieties in various groundwater tests were distinguished. In
view of the TDS esteems, the groundwatere tests are viewed as new to marginally water (348 - 1908 mg/l). The source and
synthetic nature of the water types were portrayed well from the water ionic creation. Cations and anions in water are requested in
diminishing bounty as Ca2+> Na+> Mg2+> K+ and SO42-> HCO3-> Cl-in the groundwater tests.

Hydro-chemical Facies

The groundwater samples have been classified depend on their major anion and cation using the Chadha diagram. Chadha
diagram is a somewhat modified of Flute player graph so as to broaden its relevance in displaying the geochemical data of water
investigation in the least difficult manner conceivable [8].. Plotting the major ions constituents of groundwater samples in the
Chadha diagram[9], shows that the samples for September 2019 are falling in the field number six that mean the water type are
Ca - Mg -ClI water type, except well (2), (12) is falling in the field of seven that mean the water type are Na -Cl water type and

well (6) is falling in the field of five that mean the water type are Ca - Mg —HCOs water type(Fig. 3).
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Fig. 3.Chadha classification of groundwater samples of the review region

Drinking-Water Quality Index (WQI)

The water qualityindex (WQI) may provide clear information about the subsurface geologic conditionsin which the water is found
[10].1t's a numerical device utilized for changing over enormous amount of water quality information into a solitary number that
addresses the degree of water quality [11]. In this study physiochemistry parameters Ca?*, K*, Na*, Mg?*, SO4%, Cl;, HCO3, NOs’
, TDS, EC and pH have been used for evaluate of groundwater suitability for human consumption to develop (WQI) model. For
calculation of WQI model, the standards for human consumption, according the World Health Organization's [ 7] standard.

In this study, the calculating (WQI) Fifteen groundwater samples were taken throughout the research region. According to [12],
the WQI for groundwater samples in the study area is Excellent to Good water for human drinking are shown in (Fig. 4).
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Fig. 4. The computed WQI for each well

Assessment parameters of irrigation water

The use of poor water quality has led to a number of problems such as toxicity, salinity, water infiltration and miscellaneous
[13].The productivity of any crops are depending on the quality of plants, environmental conditions, methods of irrigation,
properties of soil structure, climate conditions, the content of organic materials and crop type. The suitability of irrigation water is
determined by mineral constituents and the kind of the dirt and plant to be flooded [14].To evaluate water quality in study region
for irrigation uses, numerous boundaries were utilized like TDS, EC, Sodium Retention Proportion (SAR), Sodium rate (Na%),
Remaining Sodium Carbonate (RSC) and Porousness File .

Fifteen samples of the study area for water system overall dependent on dependent on TDS (went from 348 to 1908 mg/l), EC
went from (609 puS/cm to 3210 pS/cm), SAR (went from 1.07 to 7.2), RSC (ranged from -14.08 to -1.38) , Sodium percentage
(ranged from 20 to 75) and PI (ranged from 34 to 84) (Table 2)(Fig. 5). Thus, the Fifteen samples of the study area belong to a
fresh to slightly water class of TDS [15], good to a permissible except well (9) classified doubtful for irrigation of EC [16], no
problem of SAR except well (12) classified increasing problem [17], good to permissible water except well (12) classified
Doubtful for irrigation of Na% [18], ok for water system of RSC [19] and suitable water except wells (2, 12 ) classified
unsuitable for irrigation of PI [20] (Fig. 5).
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Table 2. The calculated values of SAR, Na%, RSC and PI of samples for each well in September2019

Well no. SAR Na % RSC Pl
W-1 1.3 23 -5.89 39
W-2 3.8 55 -1.38 72
W-3 1.1 23 -5.11 38
W-4 1.07 20 -5.46 37
W-5 1.3 31 -1.59 57
W-6 1.09 26 -1.41 55
W-7 1.7 25 -10.26 34
W-8 3.9 47 -5.14 59
W-9 5.1 46 -14.08 52
W-10 2.2 35 -5.6 48
W-11 2.9 34 -10.97 43
W-12 7.2 75 -1.62 84
W-13 2.9 47 -2.29 64
W-14 2.6 40 -4.36 54
W-15 1.5 28 -3.26 48
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Fig. 6. a. Reasonableness irrigational water dependent on TDS [15]
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Conclusions

Based on the TDS and pH values, the groundwater tests in the review region are considered fresh to slightly water and low
alkalinity. Chadha diagram(1999), shows that the samples for September 2019 are falling in the field number six that mean the
water type are Ca - Mg -Cl water type, except well (2), (12) is falling in the field of seven that mean the water type are Na -Cl
water type and well (6) is falling in the field of five that mean the water type are Ca - Mg - HCO; water type. Fifteen groundwater
samples in the research area have water quality indices ranging from excellent to good for human consumption. The
appropriateness of groundwater for irrigation has been determined using the following parameters: EC, TDS, SAR, Na present,
RSC, and PI. The groundwater quality in the research region is generally appropriate for water system purposes, according to
these classifications.
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