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Evaluation of some Chemical components of the ground water in four regions of
Tourist area
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Abstract
Assessment of Chemical components in ground water in tourist area were analyzed, five
regions were sampled for water components. All samples were analyzed for 12 parameters
(PH, TDS, SO4 ~, CI" T.H (CaCOs3), HCO3, NO73 Ca™, Mg**, Na, EC and, K*). Pollution
index (Pi)was estimated for all parameters. Results showed that, an acceptable Pi index was
recorded in all studied regions for (PH, K*, Ca**, NO3* and Mg**), while an unacceptable Pi
values were recorded for (ClI, HCO3 and TH) for all studied regions. Furthermore, Na+
recorded an acceptable Pi index in all studied regions except region D.
Key words: Chemical components - Groundwater - tourist area
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Introduction
Water is a vital and strategic component linked to life, economic and social development. The
problem of water shortages and poor quality has emerged in many countries as a result of
climate change, human activity, and population growth. Studies confirm that rain,
groundwater, and eye water are Libya's water sources and are inadequate in quantity and
often inadequate in quality (Slawe, 1981). Water is one of the most vital resources for the
sustenance of human, plants and other living beings. It is required in all aspects of life and
health for producing food, agricultural activity and energy generation. Groundwater is rarely
treated and presumed to be naturally protected, it is considered to be free from impurities,
which are associated with surface water, because it comes from deeper parts of the earth
(Tiwari, et. al, 2012). The total quantity of water on earth is approximately14 trillion cubic
meters. Trace elements are the important part of the material basis of medical effects
(Mohammad et al,.2005). Heavy metals are sometimes called trace elements of the periodic
table (Javid Hussain et. al., 2012). Heavy metals are among the most persistent pollutants in
the aquatic ecosystem because of their resistance to decomposition in natural conditions
(Khan., 2011). It has long been recognized that large area of the globe contains human
population characterized by having trace elements deficiency, or excess including chronic
poising. Sediments and suspended particles are also important repositories for trace metals,
e.g Cr, Cu, Mo, Ni, Co and Mn (Javid Hussain et. al., 2012). Heavy metal pollution is an
important factor in the present environmental deterioration. The heavy metals can be
absorbed by the medicinal plants and into our human bodies, which can cause great harm
(Fakhare Alam and Rashid Umar, 2013).

In recent times, there has been an increasing health related concern associated with the
quality of drinking water in developing countries. According to a recent report by
WHO/UNICEF, about 780 million people in the developing world lack access to potable
water due largely to microbiological and chemical contaminations (WHO/UNICEF 2012).
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Drinking water sources in these so-called developing countries are under increasing threat
from contaminations by chemical, physical and microbial pollutants. Known sources (both
naturally occurring and anthropogenic) of chemical contamination of water supplies include
organic and inorganic substances from industrial effluents, municipal wastes, petroleum
derived hydrocarbons, detergents, mining, agricultural pesticides and fertilizers (Ergul, et al
,2013). Limnic and lacustrine aquatic ecosystems (fresh water lakes, rivers, streams, etc.) and
groundwater (well, borehole, or spring water) are increasingly used for refreshment,
domestic, industrial, agricultural, and recreational purposes. Surface water systems are
particularly vulnerable to pollution than groundwater. However, it has been reported that
groundwater contains enhanced concentrations of arsenic, iron, fluoride, radioactive elements
and nitrates attributed to natural processes as well as human —mediated activities such as
seepages from underground storage facilities and faulty septic systems (EPA. (2005).
Trace metals, among a wide range of contaminants, are consistently of health concern due to
their toxicity potentials at very low concentrations, and tendency to bioaccumlate in tissues of
living organisms over time (lkejimba and Sakpa2014). They gain entrance into human
systems via contaminated drinking water, food and air. Once in the body, the bioavailable
form of these metals can compete with, and displace essential minerals such as zinc, copper,
magnesium and calcium; and interfere with organ system function ( Wu et al,2012 ).

The water—rock interaction controls the chemistry of groundwater, where the main
process that affects the chemistry of water is the dissolution of carbonates and silicates. This
process of water—rock interaction includes the chemical weathering of rocks, the dissolution-
precipitation of secondary carbonates, and the ionic exchange between water and clay
minerals in the area, as confirmed by the binary ratios. The water in the study area is suitable
for human use and consumption according to Mexican and international regulations with
excellent quality in 7 wells and good in the other (Reyes-Toscano et al, 2020)

The present study aims to determine the quality of water within the tourist area
Materials and methods
Study area: The tourist area is about 7 kilometers west of Tripoli, located between latitudes
32.8425 and 32.858 north and longitudes 13.058 and 13.088 east.
Sample Analysis:
For every randomly assigned well, three water samples were taken. Depending on the well's
characteristics and the available conditions, the samples were either pumped by a pump or
taken using a sampler bottle. Glass bottles were used to hold the samples. Data was recorded
for each sample, including the well number and sample number, the water samples were
taken to the laboratory to be chemically analyzed for cations such as K+, Na+, Mg+2, and
Ca+2, as well as ions SO4, Cl-, NO-3, CO3, and HCO3. The use of the ultrasonic nebulizer
instead of a pneumatic nebulizer provided a 5 to 50 fold improvement in detection limits and
a 10 fold enhancement resulting in better reproducibility on trace metal level determinations.
Analysis was carried out in triplicate and average values are reported. The ICP was calibrated
with relevant Perkin Elmer Pe-Pure spectroscopy grade standards.
Quality Assurance and Quality Control Program:
To assess the precision and accuracy of results, replicate analysis of blank, standard and
samples was done. The relative standard deviations were determined to find the precision of
the analysis. Recovery results were calculated for the determination of accuracy. One
standard with one set of samples was analyzed routinely.
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Pollution Index (Pi):
Pollution index (Pi) is defined as the ratios of the concentration of individual parameter
against the baseline standard. It provides information on the relative pollution contributed by
individual samples. The critical value is 1.0, values greater than 1.0 indicates significant

degree of pollution while values less than 1.0 shows no pollution (Akpoveta et al, 2011) and
(Umeobika et al 2013) .

Pollution index Pi =| concentration

standard
) ~N
A =
: - A
= -5 «x
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Figure (1) The tourist area and the study sites which divided into regions

Results

Table (1) mean values, standard division and Pi index for ground water components in

the studied area.

Parameters Area A Area B Area C Area D
PH 7.53+0.1 7.42+0.15 7.42+0.12 7.58+0.39
PI Index 0.88 0.87 0.87 0.89
(acceptable) (acceptable) (acceptable) (acceptable)
TDS 973.1+174.7 965.85+208.5 962.35+212.1 1018.6+0.21
PI Index 0.97 0.96 0.96 1.02
(acceptable) (acceptable) (acceptable) (Unacceptable)
Conductivity (EC) 1888.1+371.3 1869.1+227.3 1895.3+433.6 1892.2+335.2
PI Index 1.88 1.86 1.89 1.89
(Unacceptable) (Unacceptable) (Unacceptable) (Unacceptable)
Na 181.2+0.1 137.2+18.1 152.8+38.3 216.8+68.3
PI Index 0.91 0.68 0.76 1.1
(acceptable) (acceptable) (acceptable) (Unacceptable)
K 0.8+0.2 0.7+0.1 0.86+0.4 4.62+6.01
PI Index 0.02 0.02 0.02 0.12
(acceptable) (acceptable) (acceptable) (acceptable)
Ca 97.6+32.8 105.2+15.9 111.53+37.5 121.4+42.2
PI Index 0.48 0.53 0.56 0.61
(acceptable) (acceptable) (acceptable) (acceptable)
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Mg 60.9+15.2 52.8+13.9 65.5+20.4 74.2+11.9
PI Index 0.41 0.35 0.44 0.49
(acceptable) (acceptable) (acceptable) (acceptable)
Cl 447.6+113.9 409.8+75.6 370.8+134.9 520.4+97.1
PI Index 1.8 1.63 1.5 2.1
(Unacceptable) (unacceptable) (unacceptable) (unacceptable)
Hco3 258.3+32 276.1+52.2 298.3+92.7 344.1+55.5
PI Index 1.03 1.1 1.2 14
(Unacceptable) (Unacceptable) (Unacceptable) (Unacceptable)
NO3 0.58+0.1 0.74+0.5 3.99+7.1 0.79+0.3
PI Index 0.01 0.02 0.09 0.02
(acceptable) (acceptable) (acceptable) (acceptable)
S04 236.9+64.7 439.6+741.1 211.9£70.2 147.9+36.2
PI Index 0.95 1.76 0.85 0.59
(acceptable) (Unacceptable) (acceptable) (acceptable)
Total hardness 495+109.9 451.9+41.8 548.1+144.9 611.7£72.3
PI Index 1.23 1.15 1.37 1.53
(Unacceptable) (Unacceptable) (Unacceptable) (Unacceptable)
1- PH

As presented table (1) the highest value of PH recorded 7.53 in region D, while the lowest
value recorded in 7.42 in region C with an acceptable Pi values for all studied regions.

2- Total solids (TDS)

As presented table (1) the highest concentration value of TDS recorded (1018.6+0.21) in
region D, while the lowest value recorded in (962.35+212.1) in region C with an acceptable
Pi values for all studied regions except region D which recording (1.02).

3- Electronic conductivity (EC)

As presented table (1)the highest value of EC recorded (1895.3+433.6) in region D, while the
lowest value recorded in (1869.1+227.3) in region C with an unacceptable Pi values for all
studied regions.

4- Sodium lons Na+

As presented table (1) the highest concentration value of Na+ recorded (216.8+68.3) in
region D, while the lowest value recorded in (181.2+0.1) in region C with an acceptable Pi
values for all studied regions except region D which recording (1.1).

5- Potassium lons K+

As presented table (1) the highest concentration value of K+ recorded (4.62+6.01) in region
D, while the lowest value recorded in (0.7£0.1) in region B with an acceptable Pi values for
all studied regions.

6- Calcium lons Ca++

As presented table (1) the highest concentration value of Ca++ recorded (121.4+42.2) in
region D, while the lowest value recorded in (97.6+£32.8) in region C with an acceptable Pi
values for all studied regions.

7- Magnesium Mg++

As presented table (1) the highest concentration value of Mg++ recorded (74.2+11.9) in
region D, while the lowest value recorded in (52.8+13.9) in region B with an acceptable Pi
values for all studied regions.
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8-Clorine ions ClI-
As presented table (1) the highest concentration value of ClI- recorded (520.4+97.1) in region
D, while the lowest value recorded in (370.8+134.9) in region C with an unacceptable Pi
values for all studied regions.
9-HCO3
As presented table (1) the highest concentration value of HCO3 recorded (344.1+55.5) in
region D, while the lowest value recorded in (258.3£32.0) in region A with an unacceptable
Pi values for all studied regions.
10- NOs
As presented table (1) the highest concentration value of NO3 recorded (3.99+7.1) in region
C, while the lowest value recorded in (0.58+0.1) in region A with an acceptable Pi values for
all studied regions.
11- Sulfate SOas.-
As presented table (1) the highest concentration value of SO4-- recorded (439.6+£64.7) in
region B, while the lowest value recorded in (147.9£36.2) in region D with an acceptable Pi
values for all studied regions.
12- total hardness T.H.
As presented table (1) the highest concentration value of TH recorded (611.7+72.3) in region
D, while the lowest value recorded in (451.9+41.8) in region D with an unacceptable Pi
values for all studied regions.
Discussion
As described in table (1), the PH values ranged (7.42+0.12 and 7.58+0.39) with very low
differences among the studied regions. On the other hand, an acceptable Pi values were
recorded for PH in all studied regions.these results are in agreement with those of Elkhouly
and Alamrid, 2021 who recorded a similar results in Aljamil region they suggested that, an
alkaline behavior due to water mineralization, probably coming from the salt
content in the rock surrounding the aquifer may be occurring. The concentration of salts that
provide alkalinity to water, which corresponds to the rainy seasons, in which the recharge of
the aquifer allowed
the dissolution of the ions, which can be confirmed with the reported concentrations, in
alkaloid salts. In the present study, values of conductivity ranged between 1869.1+227.3 and
1895.3 + 433.6 uS/cm were observed with an unacceptable Pi values in all studied regions.
Electrical conductivity is a parameter directly related to the presence of ions in dissolution, so
the presence of dissolved salts can be observed and affected PH values. The electrical
conductivity shows the presence of dissolved salts in the water that are generally incorporated
into the water from geochemical processes such as ion exchange, evaporation, silicate
weathering, and the solubilization process that take place within the aquifers (INEGI, 2010).
An acceptable Pi index was recorded in all studied regions for (K*, Ca™, NO3" and Mg*™),
while an unacceptable Pi values were recorded for (ClI, HCO3 and TH) for all studied
regions. Furthermore, Na+ recorded an acceptable Pi index in all studied regions except
region D. these results are in agreement with those of Elkhouly et al , 2021 who concluded
that, HCO3, NO-3, NH4+,Ca ++ and, Mg++ recorded an acceptable pi index values for
standard quality with (0.251743, 0.0023, 0.074, 0.829508 and,0.478523). All studied
parameters recorded a positive correlation coefficient values (r) with the well depth except
turbidity and NO-3 with (-0.40595 and -0.44572 respectively). On the other hand, an
acceptable molar ratios were recorded only for Ca2+/SO4+2 (1.02488 + 1.443147). all
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estimated molar ratios recorded a positive correlation coefficient values with the well depth

except Ca2+ /Mg+2 and Ca2+/SO4+2 with (-0.07644 and, -0.02134).
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