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Abstract:  

This research aimed to assess some physical and chemical parameters of groundwater in 

the Dafniya area of Zliten municipality, also comparing the obtained results with others in 

surrounding area according to Libyan and WHO standards. Groundwater samples were 

collected from different seven wells of depth from 100 to 340 m that chosen randomly in 

February 2025. These samples were subjected to systematic analysis using standard 

methods and procedures. Physical and chemical parameters of the samples that were 

determined in this study are pH, specific gravity, viscosity, electric conductivity (EC), total 

dissolved solids (TDS), sulfides, nitrates and ferrum. The results showed that the 

groundwater from the wells is characterized by high color units, and the concentration of 

sulfates and iron exceeded the permissible limits set by the Libyan standard specifications 

for drinking water. Meanwhile, nitrates were within the permissible limits in all wells. 

However, the acidity, total dissolved salts, and total hardness were higher than the 

permissible limits in the Libyan standard specifications for drinking water. The specific 

gravity and viscosity of samples were found within permitted values. 

Keywords: Dafniya, groundwater, pH, specific gravity, viscosity, electric 

conductivity(EC), total dissolved solids (TDS), sulfides, nitrates and ferrum. 

 

دراسة بعض الخصائص الفيزيائية والكيميائية للمياه 
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وتقييم  الدافنية،  منطقة  في  الجوفية  للمياه  والكيميائية  الفيزيائية  الخصائص  بعض  تحديد  إلى  الدراسة  هدفت 

المياه   ملامتهامدى   عينات  جمع  تم  العالمية.  الصحة  منظمة  ومعايير  الليبية  للمعايير  وفق ا  والري                                                                                       للشرب 

 .2025                                      متر ا، تم اختيارها عشوائي ا في فبراير  340إلى  100الجوفية من سبعة آبار مختلفة بعمق يتراوح من 

القياسية والإجراءات  الطرق  باستخدام  منهجي  لتحليل  العينات  هذه  الفيزيائية   .خضعت  المعايير  تشمل 

موصلية  النوعي، اللزوجة، ال  وزن، ال(pH)الأس الهيدروجيني   :والكيميائية التي تم تحديدها في هذه الدراسة

الموا(EC)الكهربية   إجمالي  الذائبة،  الصلبة  أن الكبريتات،  (TDS) د  النتائج  أظهرت  والحديد.  النترات،   ،

المياه الجوفية من الآبار تتميز بارتفاع وحدات اللون، كما تجاوز تركيز الكبريتات والحديد الحدود المسموح 

بها في المواصفات القياسية الليبية لمياه الشرب. في حين كانت النترات ضمن الحدود المسموح بها في جميع 

الكلية أعلى من الحدود المسموح بها في   والعسرةالآبار. ومع ذلك، كانت الحامضية والأملاح الذائبة الكلية  

الوزن النوعي واللزوجة للعينات كانت ضمن القيم المسموح بها في   .الليبية لمياه الشرب  المواصفات القياسية

 جميع الآبار.

المفتاحية: الجوفية،  الدافنية  الكلمات  المياه  الموصلية  ،  اللزوجة،  النوعي،  الوزن  الهيدروجيني،  الأس 

 الكهربية، إجمالي المواد الصلبة الذائبة، الكبريتات، النترات، الحديد.

1.  Introduction 

Groundwater is not entirely pure; it contains suspended and dissolved 

substances in varying proportions, which affects its quality. All the reactions 

that the water undergoes from its formation in the atmosphere until it 

emerges from beneath the Earth's surface determine its physical, chemical, 

and biological characteristics. Additionally, groundwater contains various 

types of salts with different concentrations and has higher levels of 

dissolved components compared to surface water, due to its exposure to 

soluble materials in geological rocks [1,2]. 

Groundwater exists within reservoirs beneath the Earth's surface (which are 

rock or sedimentary layers capable of holding a quantity of water and are 

composed of unconsolidated materials such as sand and gravel or 
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consolidated rocks like sandstone or limestone) or in the voids and cracks 

between soil particles. Groundwater has several sources, including 

rainwater, where a portion of this water collects on the Earth's surface to 

form rivers, while another portion of rainwater filters through the pores and 

cracks in the ground, accumulating underground as static reservoirs that 

later turn into aquifers. Some water from nearby lakes or rivers seeps into 

basins underground, remaining trapped and inaccessible unless wells are 

drilled. Magmatic water is water that rises upward after various stages of 

magma crystallization. Connate water is water that accompanies the 

formation of sediments in the early stages and becomes trapped between 

their particles and pores [3]. 

The quality of groundwater not only affects human health but also society 

and the national economy. It is used in agriculture, providing drinking water 

for humans and animals, and in various industrial processes, such as 

cooling, waste disposal, and industrial waste management. It is also used in 

energy production, oil exploration, heating purposes, and various other 

applications [4]. 

Libya in general suffers from water shortage, as the per capita share of 

renewable water resources does not exceed 108 cubic meters. The country is 

practically dependent on groundwater, which represents 97% of the total 

volume of water used annually for agricultural, industrial and domestic 

purposes. Other resources such as rainwater, desalination and treated 

wastewater contribute the remaining 3%. Domestic water represents 12% of 

the total water supply in Libya, and it has three main sources: the man-

made-river (60%), municipal well fields (30%), and desalination plants 

(10%). By 2025, compared to 650 million cubic meters. In the present time, 

not all water is suitable for human consumption. It must be pure to some 

extent and entirely free from microbes, organic matter, salts, and other 
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dissolved substances [4]. Several studies have investigated the water quality 

in the Dafniya region. One study found that the levels of T.D.S, T.H, Ca+2, 

Mg+2, and Cl- in the Suq Al Thulatha area were within acceptable limits 

[5]. Another study conducted in the Nashia area of Zliten showed that the 

pH values were within the permissible limits according to the Libyan 

standard specifications for drinking water [3]. However, the concentration 

of total dissolved solids (TDS) and electrical conductivity (EC) were high in 

all the wells [6]. Also, a study conducted in 2025 in Nashiaarea indicated 

that the pH values were within the Libyan standard specifications for 

drinking water and the levels of Total Dissolved Solids (TDS), Electrical 

Conductivity (EC), and the heavy elements Lead (Pb) and Chromium (Cr) 

exceeded the maximum allowable limits rendering to the Libyan standard 

specifications for drinking water. On the other hand, the elements Cadmium 

(Cd) and Copper (Cu) were within the allowed limits. The study concluded 

that the quality of water in all the studied wells ranged from poor to 

unsuitable for drinking, human consumption, and domestic use [7]. A study 

conducted in the similar area – Dafniya area in Misurata – which is next to 

the study area in eastern direction showed that the obtained results revealed 

that the water is not suitable for drinking due to the high levels of total 

dissolved solids (TDS) and elevated iron concentrations in all wells, 

exceeding the permissible limits [8].Additionally, a study conducted in 

Na'ima area which bounds the study area from west indicated to high 

concentration of total dissolved solids (TDS) exceeded the permissible 

limits according to the WHO standards. As for the sulfate concentration, it 

was higher than the allowable limit, which could be attributed to seawater 

intrusion, increased extraction, reduced recharge, or the geological 

composition of the area. Regarding nitrate concentration, all the studied 

samples fell within the permissible limits of WHO standards [9,10]. 
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2. Methodology 

2.1 The Study Area 

The study area is located in the northeastern part of Zliten city, specifically 

in the region known as Dafniya as shown in figure (1) [10,11]. The study 

involved the selection of seven wells distributed randomly across this area. 

The depths of these wells vary between (100-340) meters as shown in table 

I. 

 

Fig.  1.   Geographical site of Dafniya& Well's Locations 

(https://www.google.com/maps.&http://wikimapia.org.) [12], [13] 

 

TABLE I.  WELLS' BASIC INFORMATION 

Code 
Depth 

(m) 

Drilling 

Date 
Casing 

Temperature 

(°C) 
Coordinates 

W.S-1 275 1997 Yes 34 
32°24'41.9"N 

14°44'18.1"E 

W.S-2 120 2000 Yes 33 32°24'42.7"N 

https://www.google.com/maps
http://wikimapia.org/
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Code 
Depth 

(m) 

Drilling 

Date 
Casing 

Temperature 

(°C) 
Coordinates 

14°44'12.4"E 

W.S-3 250 2016 Yes 32 
32°21'55.5"N 

14°44'20.3"E 

W.S-4 100 2017 Yes 25 
32°21'57.5"N 

14°44'22.6"E 

W.S-5 340 2003 Yes 33 
32°22'48.5"N 

14°44'33.0"E 

W.S-6 250 2012 Yes 33 
32°25'00.8"N 

14°46'07.6"E 

W.S-7 120 2006 Yes 33 
32°25'24.1"N 

14°45'27.1"E 

 

3. Sample Collection 

Twenty-one samples of groundwater were taken in February 2025from 

seven different wells in Dafniya area that were identified using GPS as 

shown in figure (1). The temperature was recorded during the sampling 

process, and the samples were placed in a set of flasks labeled with 

identification tags indicating the sample number. After the collection 

process, the samples were transferred to the laboratories of the chemistry 

and physics departments at the faculty of education in Zliten and were also 

transferred to the Sanitation Affairs Department. 
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Equipment and Materials Used: 

The equipment used are Electrical conductivity meter, PH meter (WTW 

720), turbidity meter (WTW 550), flame absorption spectrophotometer, 

photometric absorption device, total dissolved solids (TDS) meter, glass 

flasks, autoclave, precision balance, heating magnetic stirrer, inoculation 

loop, pipettes, test tubes, cabinet, Bunsen burner and Oswald viscometer. 

Chemical and Physical Tests: 

The conducted tests are: 

Field Tests: 

The field tests were directly conducted are samples temperature, electrical 

conductivity (E.C.) in µs/cm, acidity and alkalinity (pH), turbidity and total 

dissolved solids (TDS). 

Laboratory Tests: 

Laboratory tests were conducted in chemistry and physics laboratories at the 

faculty of education in Zliten are hardness, was tested using the titration 

method. Biochemical Oxygen Demand (BOD) was examined, specific 

gravity and viscosity. Samples were transferred to the Environmental 

Sanitation Affairs Department of Zliten Municipality for further analysis. 

Sulfates (SO₄), Nitrates (NO₃), and Iron (Fe) were measured using a Flame 

Absorption Spectrophotometer and a Photometric Absorption Device, 

according to the source (S.J. Haswel, 1990). 

4. Results and Discussion 

Groundwater in the Dafniya area was studied to determine its physical and 

chemical properties. The results showed that the temperature of the 

groundwater is relatively warm. Groundwater temperature affects the season 

and the hydro geological characteristics of the aquifer layers. The results 

also indicated that higher water temperatures lead to an unpleasant taste for 
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drinking, increased economic damages, higher electrical conductivity (EC), 

and changes in pH levels. 

TABLE II.  CHEMICAL & PHYSICAL PROPERTIES OF WATER 

SAMPLES 

Sample No. pH TDS (ppm) E.C (µs/cm) S.G (g/ml)   η ( mPa.s)    

W.S-1 6.8 2950 5.9 1.053 0.0927 

W.S-2 6.9 2980 5.96 0.974 0.0824 

W.S-3 6.99 2220 4.46 1.057 0.0879 

W.S-4 7.45 1790 3.6 0.912 0.0757 

W.S-5 6.76 2930 5.87 0.913 0.0795 

W.S-6 7.72 2590 5.21 0.985 0.0844 

W.S-7 7.1 1900 3.78 1.055 0.0869 

The pH values were within the permissible limits of the Libyan standard 

specifications, while electrical conductivity (EC) and total dissolved solids 

(TDS) in all wells exceeded the allowable limits according to the Libyan 

standards[14], as shown in table II. 

For sulfate (SO4) levels, five out of seven wells exceeded the Libyan 

drinking water standards, while wells number W.S-4 and W.S-7 were within 

the standards. Nitrate (NO3) levels were all within the Libyan standards, 

with well number W.S-4 exceeding the permissible limits for drinking 

water. As for iron (Fe), five wells exceeded the allowable limits according 

to Libyan standards, and wells W.S-4 and W.S-7 were within the standards, 

as illustrated in tableIII. 
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TABLE III.  CHEMICAL & PHYSICAL PROPERTIES OF WATER 

SAMPLES 

       Fe (mg/l)           NO3 

(mg/l) 

        SO4 

(mg/l) 

Sample 

No. 

1.11 0.2 820  W.S-1 

3.5 0.2 740 W.S-2 

0.68 0.6 1040 W.S-3 

0.17 1.4 140 W.S-4 

3.34 0.2 480 W.S-5 

0.76 0.7 600 W.S-6 

0.10 0.4 160 W.S-7 

 

 

 

Fig.  2. Sulfides Concentration in Water Samples 
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Fig.  3. Nitrates Concentration in Water Samples    

 

Fig.  4. Iron Concentration in Water Samples    

5. Conclusions 

When comparing the results of well water analysis in the study area with 

standard specifications (WHO 1999, APHA 1990) [10,11], the following 
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can be concluded regarding the suitability of well water for human, 

agricultural, and industrial use: 

Due to the high total dissolved solids and electrical conductivity of the 

wells' water, it is classified as very saline according to the classification 

used for irrigation water. Therefore, this water is unsuitable for agricultural 

purposes, except for wells 4 and 7, which can be used for farming. 

The analysis results indicate high concentrations of sulfate (SO4) and iron 

(Fe) compared to the standard specifications, rendering this water unsuitable 

for human and industrial use. 

Recommendations 

▪ Conducting periodic studies to monitor the quality of groundwater in 

Dafniya and identify potential pollution sources. 

▪ Developing a comprehensive water management plan to ensure the 

sustainable use of groundwater in Dafniya. 

▪ Identifying potential pollution sources for groundwater in Dafniya and 

determine solutions to prevent them. 

▪ Performing regular analyses of groundwater in Dafniya to assess its 

quality and detect any changes. 
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