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Abstract: The objectives of this study is to analyze groundwater quality in the (Fakka, Heweta) area in Maysan Governorate in eastern
Iraq according to water quality index (WQI). Ten Chemical, physical parameters such as, total hardness(TH), pH, total dissolved solids
(TDS), calcium(Ca), magnesium(Mg), sodium(Na), potassium(K), chloride(Cl), sulfate(SO4) and nitrate(NO3)collected from 12 different
locations (wells) since 2017. In this study, 25% of the water samples were found to be of good quality, 33.3% poor quality, 33.3% very
poor and 8.3% unsuitable for drinking purpose. The water quality index ranges from 51.6 to 375.9.Therefore, some treatment is needed
before use, as is necessary to protect that area from contamination.
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1. Introduction
The arid and semi-arid regions of the world rely heavily on
groundwater as one of the major water resources. The
study area is located in the East part of Iraq, called AlFakka and Hewetaareas in Maysan Province. Groundwater
is one of the most important sources of water for drinking,
agricultural and industrial activities.
The water quality index is defined as a classification that
reflects the combined effect of different water quality
parameters. It shall be calculated according to the validity
of the use of groundwater for the purpose of human
consumption [1]
Groundwater samples are analyzed for a number of
parameters to assess their suitability for drinking purposes.
The Water Quality Index digitally summarizes easy
information from water quality parameters to a single
value that can be used to evaluatethe spatial and temporal
changes in water quality[2].

Water quality is controlled by several factors, including
climate, soil characteristics, rock type, human activities
and topography of the region[8].
Groundwater is a major and a good source of freshwater
resources, and it is an important issue for policymakers to
plan for optimal user. Natural filtration of soils and
sediments makes ground water free from impurities [9].
The main factors influencing groundwater chemistry are
regional geological factors, geochemical treatment and
land-use patterns [10].
Twelve samples from the water wells of the study area
(sample per well) were analyzed for pH, total hardness
(TH), total dissolves solids TDS), cations (Ca, Mg, Na, K)
and anions (Cl, HCO3, SO4, NO3). The water quality of
these wells was explained according to water quality index
(WQI).

2. Aim of Study

The water quality indicator method for evaluating the
quality of water worldwide is widely used for its ability to
fully express water quality and It is a highly effective tool
[3].

The objective of this study is to apply the method of water
quality index to the groundwater of the Al-Fakka and
Heweta areas in the Maysan Governorate, south Iraq and
its validity for drinking purposes.

The Water Quality Index (WQI) is a very effective tool for
communicating water quality information to citizens and
decision-makers [4].

3. Study Area

Groundwater is a major source of water supply in the
world due to the lack of surface water[5].
Water quality refers to the physical, chemical and
biological characters of water [6], [7].

The study areaoccupies an area of (70 km2) in the east of
Maysan Governorate, in Iraq between latitudes (320 01/
00// - 320 05/ 00//) N and longitudes (470 24/ 00// -470 40/
00//) E, which is bordered by Iraq – Iran border (Hemrine
structure), (Figure1), Table 1.

4. Geology of Study Area
The geology of the study area indicates various litho units
dating from Miocene to Recent. The studied area is mostly
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dominated by, sandstone, silt, conglomerate, red and gray
marls and recent alluvial [11].
The formations cropping out in the study area are, Injana
formation, the rocks composing of the Injana formation is:
Siltstone, Sandstone, and Conglomerate. Mukdadiya
formation, the rocks composing of the formation.
Siltstone, Marl and Conglomarate and Bai Hassan
formation, its rock composition from Conglomerate [12].

5. Materials and Methods
5-1 Sample Collection and Analysis
Groundwater samples were collected in the summer of
2017, groundwater samples were collected from wells in
glass containers (table 1). Pumping was done in the well
for 5-10 minutes before sampling until the temperature
was stabilized. According to standard procedures, samples
were transferred to the laboratory for chemical analysis.
The results were compared withWorld Health
Organization [13]and Iraqi drinking water standards[14].
(PH) and Total dissolved solids (TDS) measurements were
taken in the field and the geographical location of each
well as determined by GPS. All the chemical
concentrations are expressed in mg/l.The sampling
locations are mentioned in the (Figure 1), table (1).

Figure 1: Location map of the study area showing water sampling stations
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5-2- Water quality index assessment
The water quality index (WQI) is an effective tool in water
pollution control which can be applied efficiently to
improve the quality of groundwater. The Water Quality
Index provides information to measure the assessment by
relying on a single number of zero to hundred [15]. In this
study, ten parameters were used to design the water quality
index.
The importance of parameters (weight) depends on the
intended use of water and therefore the quality of the water
quality is formulated, here, water quality criteria have been
studied in terms of their suitability for human use [16].In
this
study,
standards
(values
allowed
for
differentparameters) are those recommended by Iraqi
drinking water standards [14].
The water quality index was used in this study to assess
the suitability of groundwater for drinking purposes in the
Fakka and Heweta areas in Maysan Governorate, Iraq.
WQI requires several parameters for accurate calculation.
These parameters include physical and chemical
characteristics of groundwater sampling, each sample was
analyzed for ten parameters, which are: pH, Total
hardness, Total Dissolved Solids, Calcium, Magnesium,
Sodium, Potassium, Chloride, Sulfate and Nitrate. The
results of these physic-chemical parameters were
mathematically used to calculate the WQI. The Physical
and chemical parameters are shown in (Table 2).
The calculation of WQI is including three steps: First step,
"specific weights (wi) is assigned to the chemical
parameters according to itsrelative importance in the

overall quality of water for drinking purposes which range
from 1 to 5. For example, Nitrate parameter playing a
prominent role in groundwater quality for drinking
purposes", (Table 3) than the other parameters hence
higher wattage is given in nitrate parameter. Whereas
magnesium is assigned less weighting because it is not
harmful to groundwater quality for drinking purposes[1].
In the second step, "the relative weight (Wr) is computed
from the following equation"[17]:
Where, "Wr is the relative weight, wi is the weight of each
parameter and n is the number of parameters. Calculated
relative weight (Wr) values ofeach parameter are given in
(Table3)".
In the third step, "a quality rating scale (qi) for each
parameter is assigned by dividing its concentration in each
water sample (Table4) by its respective standard according
to the guidelines laid down in the Iraqi standards which is
illustrated in (Table, 4-34) and the result multiplied by
100"[18].
Where qi is the quality rating scale, Ci is thevalue of the
water quality parameter obtained from the laboratory
analysis in(mg/l), Co is the ideal value of this parameter in
pure water (Co=0 except for pH =7) and Si is the (Iraqi
Standard parameters[14], for each chemical parameter. For
the purpose of the WQI calculation, Sli is identified (for
each chemical parameter) of the ten parameters used,
which are then used to determine WQI as the following
equations:
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drinking purpose. (Figure 10) shows the distribution of
WQI in the study area.

7. Conclusion
Sliis the index of the parameter, shown in (Table, 4).

6. Results
6-1 Water quality index analysis
The computed WQI values could be classified as <50 =
Excellent, 50-100 = Good, 100-200 = Poor, 200-300
=Very poor, >300 = Unsuitable for drinking purpose[19],
[1], as showing in (Table5).
The results of the application of the water quality index for
the wells of Al-Fakka-Heweta area showed that it varies
between good and unsuitablefor drinking purpose. Wells 5,
6, 9 good well water, wells, 4, 10, 11, 12poor water,
wells1, 2, 3very poor water and well7 are unsuitable for

In this study, 25% of groundwater samples of good
quality, 33.3% poor quality, 33.3% very poor and 8.3%
unsuitable for drinking purpose. The water quality index
ranges from 51.6 to 375.9. Therefore, some treatment is
needed before use and is required to protect that area from
contamination.The rainwater must be well managed to
recharge groundwater and improve groundwater resources.
In order to preserve the quality and quantity of aquifers
and thus reduce the high concentration of chemical
components and soluble salts. The Public Awareness
Program should be launched to promote knowledge and
awareness of the provision of drinking water to humans
around their areas of residence.
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Figure 10: The distribution of WQI in the study area
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