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    Abstract - This study assessed properties of the Man-

Made River and shallow wells water, and identified the 

most important compounds that pollute MMR and 

shallow well water, and found the environmental risks of 

the presence of shallow wells near black wells. Findings 

will be used to improve the use of shallow wells for some 

useful applications and to assessed the feasibility of using 

it and developed a better sewage disposal mechanism by 

recommending installation of a sewage plant of sufficient 

capacity in a location that does not conflict with local 

environmental laws and contributes to reducing the cost 

of its construction. The reasons behind the use of shallow 

wells and black wells in an area of only 500 square meters 

were also addressed. Therefore, the city was divided into 3 

parallel circles, with 32 samples (24 well samples and 8 

MMR samples). Through the results, 32 samples have 

growth of Coliform group except one well water sample, 

and 14 samples of water wells and 7 samples of the MMR 

have growth of E. Coli group, this confirming the 

invalidity of water from shallow wells and MMR. In 

addition, many of microbial analysis data were collected 

from Sirte Oil Company in 2017 – 2021 for shallow wells 

and MMR in Ajdabiya, result found that 94% of SW and 

89% of MMR have Coliform growth, as such water may 

causes health diseases for humans, especially infants and 

the elderly.  
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I.  INTRODUCTION 

HE importance of water lies in the daily food it 

constitutes for members of the Plant and Animal 

Kingdom and is an important source of clean energy 

used by man in the management of factories and electricity 

generation, and nowadays water has become relatively scarce 

because of the widespread contamination of many surface and 

groundwater sources as a result of the misuse of modern 

technology and technical progress that took place in the 20
th
 

century. The problem of water pollution or shortage is one of 

the major dilemmas facing human beings in recent years, 

especially after the increase in consumption with the increase 

in population and the rise of the level of civilization, and with 

the end of 20th century and entry of 21
st
 century the problem 

of water remains the main concern of many countries which 

suffering from water poverty.
(1) 

In Libya, household water 

accounts for 12% of the total water supply, and has 3 main 

sources: the MMR (60%), municipal wells (30%) and 

desalination plants (10%), and household water use is 

expected to reach To 860 million cubic meters per year by 

2025 compared to 650 million cubic meters at present, the 

rule of dry climate for more than 90% of the country's area 

has exacerbated the water problem, making the burden of 

covering the various demands of water is almost entirely 

depends on groundwater available, especially in the densely 

populated northern regions.
(2) 

 

II.  OBJECTIVES 

Through this research, we aim to achieve the following 

objectives: 

1. Identify the chemical, physical and bacterial properties of 

the MMR water and the environmental impact of shallow 

wells and black wells. 

2. Find out the most important chemical compounds that 

pollute shallow well water and its components. 

3. Take advantage of findings in improving and identifying 

causes and risks of contamination of shallow wells with 

black wells. 

III.  THE IMPORTANCE OF THE STUDY 

1. The importance of the study lies in assessing the 

properties of MMR water and shallow well water 

chemically, physically and bacterially. 

2. The service sector is an important and vital sector of the 

state economy to assess the feasibility of using shallow 

well water. 

3. The importance of the study lies in thinking of developing 

a better sewage disposal mechanism. 

IV.  PROBLEM STATEMENT 

The city of Ajdabia is located in the semi-dry central region 

with a fragile environment, poor soils, no surface water and 

rare rains, where river water was within the standard to make 

water suitable for human use and within permitted according 

to Libyan standards and WHO standards, so the city's water 

problem shows increase in population and high economic and 

cultural level of the population in conjunction with limited 

available water from the river. Therefore, this problem lies in 

study and analysis of problems arising from natural and 

human conditions that control the consumption of water in 

city and its suitability for the demand of city, so most of the 

citizens of city have resorted to digging shallow salt wells at 

depths of 3-18 meters to meet their water demands as river 

water is not enough and the reservoirs and pipes of river may 

be very far away from it because of other obstacles to the 
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delivery of river water, as well as after the bacterial tests 

show that the river water and most shallow wells contain the 

bacteria of colon group and E. Coli because the reservoir of 

Ajdabiya is not covered, which exposes it to contamination 

with the feces of birds floating in it and these birds may die 

for unknown reasons, so that their body floats in the water of 

reservoir and produces many types of bacteria, viruses, 

parasites and worms.  

On the other hand, many of city's citizens living away from 

municipal sewage system tend to dig black wells to drain 

sewage in it and are often drilled far from shallow wells at a 

maximum distance of 20 meters, thinking that they are safe 

from the interference of sewage with drinking water wells in 

the area, but if we look at the site from above, we will find 

that shallow wells and black wells for most houses are 

adjacent to the whole and here the problem doubles. 
 

V.  METHODOLOGY 

1. Data collection method: 

Some data were collected from books, periodicals, scientific 

letters, research, articles, reports, most of which were either 

general studies or studies conducted in the city of Ajdabiya. 

 

2. Dividing the study area and locating samples: 

To conduct a comprehensive analysis of groundwater in 

Ajdabiya to demonstrate the validity of this water for human 

use, we conducted several analyses and measurements of 

water samples collected from shallow wells and the MMR 

water samples of Ajdabiya city from 01/06/2021 to 

30/06/2021, by dividing the city into 3 parallel circles using 

the Google Earth application located on the Internet, the 

perimeter of the outer circle reached 30 km with a radius of 

4.8 km and an area of 72 km
2
, the perimeter of the inner circle 

was 10 km with a radius of 1.6 km and an area of 8 square 

km, while perimeter of the central circle was 20 km with a 

radius of 3.2 km and an area of 32 km
2
. These circles were 

divided into 8 equal sectors of 9 square meters. Therefore, 

samples were distributed to the perimeter of 8 sectors at equal 

distances with a sample at the center of each sector and were 

also sorted in an astral manner (in a star shape), the number of 

samples was 32 samples ((24 well samples distributed equally 

over the 3 circles (8 samples per circle) and 8 MMR samples 

distributed over the small inner circle)) and some samples 

deviated from the virtual location due to the absence of a well 

at the assumed location, as shown in figure 1 and Table 2. 

The height of the 3 virtual circle sites and the locations of 

samples from the sea surface were also measured, even the 

slopes of the earth's surface were measured and the degree 

and direction of their decline were determined using the 

Google Earth application, as shown in figure 1 and Table 2. 

 
Fig. 1. Direction of their decline determined using Google Earth application. 
 

 

3. Sample type: 

To take samples from the MMR water for chemical, physical 

and bacterial analysis,  To take samples from shallow wells 

water for chemical, physical and bacterial analysis,  Record 

the distance between shallow wells and black wells. 

 

4. Sample number & location: 

Twenty four well water samples and 8 samples of MMR 

water distributed throughout the city were collected in plastic 

and glass containers, which were located by the Positioning 

Program (Google Earth) and divided the study area into 8 

areas: South-east, South-west, North-east, North-west, North, 

East, South, West. 

Shallow wells ranged in depth from 3 to 18 meters and an 

average depth of 8 meters, and the surface of the wells 

according to sea level ranged from 0-28 meters with an 

average height of 7 meters. 
 

 
 

All shallow well samples were taken from wells established 

over a year ago. 

 

VI.  METHODS OF CHEMICAL, PHYSICAL AND 

MICROBIAL ANALYSIS OF WATER SAMPLES AND 

DEVICES 

1. pH: Measured directly from the device. 

2. Conductivity: Measured directly from the device, the 

measurement unit is (μS/cm). 

3. Total dissolved solid: measured directly from the device, 

the measurement unit is (mg/L). 

4. Total suspended solid: Measured directly from the 

device, the measurement unit is (mg/L). 

5. Salinity: Measured directly from the device, the unit of 

measurement is (‰). 

6. Turbidity: Measured directly from the device, the unit of 

measurement is (N.T.U). 
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7. Specific gravity: Weigh volume 1 ml sample, then divide 

w8 value by 1 and then divide sample density on water 

density (1 g/ml)  

8. Chemical oxygen demand (C.O.D): Measured directly 

from the device, the unit of measurement is (mg/L). 

9. Biological oxygen demand (B.O.D): Measured directly 

from the device, the unit of measurement is (mg/L). 

10. Total organic carbon (T.O.C): Measured directly from 

the device, the unit of measurement is (mg/L). 

11. Detergents (S.U.R): Measured directly from the device, 

the measurement unit is (mg/L). 

12. Nitrate (NO3): Measured directly from the device, the 

unit of measurement is (mg/L).  

13. Sodium (Na): Measured directly from flame photometer, 

the measurement unit is (mg/L). 

14. Potassium (K): Measured directly from flame 

photometer, the measurement unit is (mg/L). 

15. Barium (Ba): Measured directly from flame photometer, 

the measurement unit is (mg/L). 

16. Lithium (Li): Measured directly from flame photometer, 

the measurement unit is (mg/L). 

17. Alkalinity as CaCO3: 

 Calibration: Take 100 ml of the sample in a suitable 

conical flask, add 4 drops of methyl orange, and then 

calibrate the sample with standard sulphuric acid 0.1 N 

until the color changes, which indicate the end of 

calibration. 

 Calculation: Using the following equation: mg/ L as 

CaCO3 =  

Where: A: The spent volume of sample calibration. 

N: Sulfuric acid caliber. 

18. Alkalinity as HCO3: Alkalinity as CaCO3 is calculated by 

dividing the value of alkalinity as CaCO3 by 0.82 ,the 

measurement unit is (mg/L). 

19. Total hardness as CaCO3: 

 Sample preparation: 

 Take 50 ml of the sample in a suitable conical flask. 

 Add 0.5 ml of ammonium hydroxide (NH4OH) to the 

sample, then shake, in order to adjust the pH around 7-10  

 Add 0.2 g of total hardness indicator and shake the 

sample well. 

 Calibration: Calibrate the sample with the standard 

E.D.T.A. solution 0.02N (slowly add the solution with 

shaking) until color indicating the end of the calibration 

by changing from red to blue. 

 Calculation: Using the following equation: 

mg / L as CaCO3 =  

Where: A: The spent volume of sample calibration. 

20. Calcium hardness as CaCO3: 

 Sample preparation: 

 Take 50 ml of the sample in a suitable conical flask. 

 Add 2 ml of sodium hydroxide "NaOH" to the sample 

and then shake, in order to adjust the pH between 7-10  

 Add 0.2 g of calcium hardness indicator and shake the 

sample well. 

 Calibration: Calibrate the sample with the standard 

E.D.T.A. solution 0.02N (slowly add the solution with 

shaking) until the color indicating the end of calibration 

by changing from red to royal pink. 

 Calculation: Using the following equation: mg/ L as 

CaCO3 =  

Where: A: The spent volume of sample calibration. 

21. Magnesium hardness as CaCO3: Calculated by 

subtracting the value of calcium hardness from total 

hardness, the measurement unit is (mg/L). 

22. Calcium: Calculated by dividing the value of calcium 

hardness by 2.5, the measurement unit is (mg/L). 

23. Magnesium: Calculated by multiplying the value of 

magnesium hardness at 0.243, the measurement unit is 

(mg/L). 

24. Chloride: 

 Sample preparation: Take a volume of 100 ml of sample 

and if the sample is colored add 3 ml of aluminum 

hydroxide suspension Al(OH)3 then shake and wait a 

little and then filter the sample, and if sample contain 

sulfur, sulfide or thio sulphate add 1 ml of peroxide H2O2 

and spin the sample for one minute). 

 Calibration: The pH sample must be around 7-10 and if it 

is not, add drops of NaOH or H2SO4, then add 1 ml of 

K2CrO4 potassium chromium indicator, and calibrate 

with silver nitrate NO3 until the end point of calibration 

and the appearance of pink yellowish color. 

 Calculation: Using the following equation:  mg Cl/L = 

 

Where: A: The spent volume of sample calibration. 

B: The spent volume of distilled water calibration (Blank). 

N: Silver nitrate as caliber. 

25. Bacterial analysis: 

A dietary medium is placed in 100 ml of water sample and 

shake well after closing, then incubated for 24 hours at a 

temperature of 35° and examined to confirm the presence or 

absence of colon group bacteria or E. Coli, the yellow color 

indicates the presence of the bacteria of the colon group, 

where directs radiation from a lamp that emits ultraviolet 

light, indicating the presence of E. Coli group if the sample 

gives a flashy white color. 
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VII.  MEASURING AND ANALYZING WATER 

SAMPLES 

Bacterial, chemical and physical analyses were carried out for 

32 samples, with a total of 26 analyses, and the results were 

compared to Libyan and WHO standard specifications. 

1. Bacterial analysis: 

 Twenty-four well water samples and 8 samples of MMR 

water were analyzed. 

 All samples except one (22
nd

 well water sample) have 

coliform growth. 

 E. Coli bacteria were found in 14 samples (58%) of water 

wells and 7 samples (88%) of the MMR. 

 Sample 22 of well water is the only one with no bacterial 

growth. 

 Microbial analysis data were collected from Sirte Oil 

Company between 2017 – 2021 for 63 shallow wells in 

Ajdabiya, 94% have Coliform growth and 59% have E. 

Coli growth. 

 Data which collected from SOC between 2017 – 2021 for 

22 MMR in Ajdabiya, recorded 89% have Coliform 

growth and 62% have E. Coli growth. 

 Data for 3037 samples MMR in Al-brega between 2017 – 

2021, recorded 4% have Coliform growth and 0.3% have 

E. Coli growth. 

2. Chemical and physical analyses: 

 Twenty four well water samples and 8 samples of MMR 

water were analyzed. 

 Variations were observed in results of well samples, while 

river samples were very close. 

 Well samples were more saline than river samples. 

 All MMR samples are chemically and physically 

permitted according to Libyan and WHO standards. 

 Seven well water samples (29%) are not chemically and 

physically permitted according to Libyan and WHO 

standards, and these samples were from the 3 virtual 

circles and the 4 entities. 

 Seven well water samples (29%) are similar to the 

specifications of the MMR water, and these samples were 

from the 3 virtual circles and the 4 entities. 

 Three analyses with no concentration results: barium, 

lithium and total suspended solids. 
 

VIII. WATER STERILIZATION 

To solve the problem of bacteria growth, a practical method 

of water sterilization by injecting water with a certain amount 

of chlorine can be applied on a city by government or on each 

house personally by using commercial chlorine. Then, sodium 

hypochlorite solution should be added to the water in order to 

maintain a concentration of 0.25 mg/L as free chlorine 

remaining in the water to sterilize it. 

Make sure you use highly potency hypochlorite (more than 

5%). 

The volume of sterilization solution to be found in drinking 

water is calculated by calculating the amount of water and 

calculating the dilution factors for the sterile solution by the 

following equation: 

VSHC = Pw / Df 

VSHC is the average volume of hypochlorite sodium solution 

to be added to drinking water (L). 

Pw is the volume of drinking water (L). 

Df is the dilution factor or mixing of sodium hypochlorite 

solution with drinking water to get a concentration of 0.25 

mg/L residual free chlorine in drinking water, which is the 

optimal concentration according to Libyan standards. 

(Dilution factor = Df = 50,000 commercial Chlorex 5% 

chlorine). 

The volume of sodium hypochlorite solution to be mixed with 

drinking water (L) = 10,000 L / 50,000 

= 0.20 L (200 ml). 

It should be noted that volume of the water-added sterilization 

solution changes by changing the amount of water to be 

sterilized and the strength of the sterilization solution for each 

bottle. 

 

IX.  DISCUSSION OF RESULTS 

Through the findings of bacteriology analysis for 32 samples 

in 2021, just only one have no growth, and even between 

2017 – 2021 as sample results of 63 SW and 22 MMR in 

Ajdabiya which analyzed and collected by SOC 94% & 89% 

have Coliform growth, . This confirming the invalidity of 

water from shallow wells and MMR water, as such water 

causes health diseases for humans, especially infants and the 

elderly. Some might say “We don't drink from this water!!” 

Our response to such a statement is that anyone who takes 

water into his mouth for purpose of washing the mouth, 

means that he inserted bacteria into his mouth as soon as he 

swallowing. 

On the other hand, MMR samples in Al-brega in 2017 – 2021 

recorded 4% Coliform growth & 0.3% E.Coli growth for 

3037 samples, which reflect the efficiency of sterilization 

system to prevent of bacteria growth. 

Also, significant readings of surface tension caused by 

detergents have been observed in sample 8, as well as large 

readings of C.O.D, B.O.D and TOC in samples No. 5 & 8, 

confirming that washing water or sewage mixed with this 

water. So, with an average height of 7 meters make the 

possibility of surface water access to these wells very likely, 

since the thickness of 3-18 meters of the soil layer is not 

enough to prevent the leaching of waste water and surface 

water which may cross this layer within a few hours or days, 

and increase the speed of access whenever the soil is as 

porous as sand. 
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Significant nitrate concentrations were observed in 17 

samples exceeding the concentration of 10 mg/L, which it 

caused serious health diseases, particularly in children. 

Most well samples were more saline than river samples, 

which is likely to return to filter surface water through soil 

pores and wash them away for their salts. 

 

 

X.  RECOMMENDATIONS 

Recommendations can be summarized as follows: 

1. We should motivate people to drill wells more than 20 

meters deep. 

2. Efforts must be combined and a central well with a 

depth of more than 50 meters and high productivity 

must be drilled. 

3. We should avoid digging black wells inside homes and 

be consulted at a sewage treatment plant. 

4. The sewage treatment plant should be placed on the 

western side of Ajdabiya, due to the tendency of the 

earth's surface to the west, to help drain water through 

pipes smoothly without demand for lift pumps. 

5. People who have already dig wells less than 20 meters 

deep they must increase the depth to reach 20 meters or 

more. 

6. If anyone haven’t the ability to increase well depth, he 

shouldn’t drink or use its water unless be treated. 

7. Recent shallow wells can be suitable if it uses in 

agriculture & industrial applications. 

8. The problem of bacteria growth in well water and MMR 

water should be solved by sterilizing water with 

chlorination by adding sodium hypochlorite solution to 

this water, as mentioned earlier in water treatment by 

sterilization. 
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APPENDIX (1) 

APPENDIX (1) 
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               APPENDIX (2) 

Table No. (1): Microbial, physical & chemical analysis of well samples and MMR in Ajdabia ( 2021 ) 

Type of water 
Comparing with chemical & physical standard Comparing with microbial standard 

Within standard Out of standard Within standard Out of standard 

Ajdabia Well water  65% 35% 4% 96% 

Ajdabia  MMR 100% 0% 0% 100% 

 

              APPENDIX (3)  

Table No. (2): Sample location on virtual circles and its distance from sewage hole 

Sample 

number 

Sample location in 

circles 

Sample 

location 

The surface of 

the well in 

meter above sea 
level 

Depth of well 

by meter 

Depth of the 

well under the 

sea level by 
meter 

Available 
sewage hole 

around 

Distance of well 
from the sewer 

hole in meter 

Distance of sample 
from the default 

location in meter 

1 Outer Circle 

north 

0 7 -7 Yes 25 200 
2 Central Circle 2 12 -10 No - 70 

3 Outer Circle 7 13 -6 Yes 30 450 
4 Inner Circle 3 10 -7 No - 100 
5 Central Circle 4 5 -1 Yes 20 200 
6 Inner Circle 7 7 0 Yes 15 30 
7 Outer Circle 

east 

17 10 7 No - 600 
8 Central Circle 11 8 3 Yes 12 300 

9 Outer Circle 28 18 10 Yes 20 1500 
10 Inner Circle 6 9 -3 Yes 20 400 
11 Central Circle 14 15 -1 Yes 18 250 
12 Inner Circle 5 6 -1 Yes 23 25 
13 Outer Circle 

south 

23 7 16 No - 200 
14 Central Circle 9 8 1 No - 400 
15 Outer Circle 9 8 1 No - 2000 
16 Inner Circle 7 10 -3 Yes 8 80 

17 Central Circle 0 6 -6 Yes 15 300 
18 Inner Circle 3 4 -1 No - 50 
19 Outer Circle 

west 

0 3 -3 Yes 20 700 
20 Central Circle 0 4 -4 Yes 7 20 
21 Outer Circle 0 4 -4 No - 1000 
22 Inner Circle 3 5 -2 No - 0 
23 Central Circle 1 3.5 -2.5 Yes 25 100 
24 Inner Circle 3 3 0 No - 100 
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Average 7 8 -1 Yes 58% 11 378 
Maximum value 28 18 16 Yes 30 2000 
Minimum value 0.00 3.0 -10 No - - 

Table No. (3): Chemical analysis of well samples and MMR in Ajdabia ( 2021 ) 

Water 

type 
Sample 

Total 

dissolved 

solid 

Total 

hardness 
Chloride Sodium Potassium Calcium Magnesium 

Total 

measurement 

values 

% Total   

deviation of 

maximum 
standard 

Al Brega 

MMR 

Average 624 186 146 124 17 33 25 1155 -103% 
AVEDEV 96 37 32 28 4.6 7.8 6.3 212 - 
Maximum 1188 360 360 355 50 104 68 2485 6% 
Minimum 310 66 15 30 5.1 5.6 1.5 433 -440% 

Ajdabia 
Water 

Wells 

1 757 200 142 116 14 32 29 1290 -81% 
2 758 190 149 120 14 32 27 1289 -82% 
3 761 200 153 130 16 32 29 1321 -77% 
4 1200 530 199 180 24 144 41 2318 -1% 
5 1709 770 298 250 82 188 73 3370 31% 
6 760 200 153 129 16 32 29 1319 -77% 
7 1201 530 199 170 23 144 41 2309 -1% 
8 1729 770 299 254 86 188 73 3399 31% 
9 1122 430 170 160 23 112 36 2053 -14% 

10 1742 770 300 275 47 188 73 3395 31% 
11 1129 430 170 170 24 112 36 2071 -13% 
12 1742 820 277 277 48 212 70 3446 32% 
13 754 200 139 126 15 32 29 1296 -81% 
14 1762 840 277 270 47 212 75 3483 33% 
15 970 320 163 143 24 80 29 1729 -35% 
16 983 320 166 146 24 80 29 1749 -34% 
17 744 195 149 123 16 26 32 1285 -82% 
18 960 310 161 131 22 76 29 1689 -39% 
19 1703 770 297 198 25 188 73 3254 28% 
20 1282 415 206 153 32 96 43 2226 -5% 
21 1709 770 298 197 25 188 73 3260 28% 
22 764 200 151 93 12 32 29 1281 -83% 
23 1193 465 205 171 31 112 45 2222 -5% 
24 1185 530 195 133 43 144 41 2272 -3% 

MMR 

Ajdabia 

25 740 190 146 93 12 28 29 1238 -89% 
26 741 190 147 69 8.0 28 29 1212 -93% 
27 745 190 147 69 8.0 28 29 1216 -92% 
28 752 190 149 62 8.0 28 29 1219 -92% 
29 741 190 146 66 7.3 28 29 1207 -94% 
30 752 190 149 77 8.6 28 29 1234 -90% 
31 742 190 147 72 8.0 28 29 1216 -92% 
32 758 190 149 73 7.9 32 27 1236 -89% 

* Standard 1000 500 250 200 40 200 150 2340 0% 
** Standard 500 200 200 20 10 75 30 1035 -126% 

* Maximum values of Libyan & W.H.O Drinking Water Standard. 
** Optimum values of Libyan Drinking Water Standard. 

 

Table No. (4): Microbial, physical & chemical analysis of well samples and MMR in Ajdabia ( 2021 ) 

Analysis Unity Standard 
Ajdabia Water Wells MMR Ajdabia 

Average Maximum Minimum Average Maximum Minimum 

PH - 6.5 - 8.5 * 8.3 8.7 7.9 8.5 8.6 8.5 

Electrical conductivity μS / cm 1500* 1807 2670 1128 1131 1148 1121 

Total dissolved solid mg/L 1000 * 1193 1762 744 746 758 740 

Turbidity N.T.U 5.0 * 0.96 8.2 0.00 0.23 1.0 0.00 

Specific gravity - - 1.00552 1.01922 0.99210 0.99910 1.01010 0.99504 

Total suspended solid mg/L - 0.00 0.00 0.00 0.00 0.00 0.00 

Chemical oxygen demand mg/L 10 * 3.0 39 0.00 0.00 0.00 0.00 

Bio-oxygen demand mg/L 6.0 * 0.72 6.4 0.00 0.00 0.00 0.00 

Total organic carbon mg/L - 1.1 14 0.00 0.00 0.00 0.00 

Nitrate mg/L 45 * 41 91 9.5 10 10 9.8 

Detergent mg/L - 0.42 5.6 0.00 0.00 0.00 0.00 

Sodium mg/L 200 * 171 277 93 73 93 62 

Potassium mg/L 40 * 31 86 12 8.5 12 7.3 

Barium mg/L 1.0 * 0.00 0.00 0.00 0.00 0.00 0.00 
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Lithium mg/L - 0.00 0.00 0.00 0.00 0.00 0.00 

Chloride mg/L 250 * 205 300 139 147 149 146 

Salinity ‰ - 0.40 0.57 0.28 0.30 0.30 0.29 

Total hardness mg/L 500 * 466 840 190 190 190 190 

Calcium hardness mg/L 400 ** 279 530 65 71 80 70 

Magnesium hardness mg/L 100 ** 186 310 110 119 120 110 

Calcium mg/L 200 * 112 212 26 29 32 28 

Magnesium mg/L 150 * 45 75 27 29 29 27 

Alkaline as bicarbonate mg/L 200 ** 121 195 110 110 110 110 

Alkaline as carbonate mg/L 200 ** 99 160 90 90 90 90 

Total coliform growth 0 cell / 100 ml 96% 100% 0% 100% 100% 100% 

E. Coli growth 0 cell / 100 ml 58% 100% 0% 88% 100% 0% 

* Maximum values of Libyan Drinking Water Standard. 
* Maximum values of W.H.O Drinking Water Standard. 

 

 
 

 

 
 

Table No. (5): Total values of the  deviation of the maximum standard for MMR in Brega 

Measurements Maximum 

standard 
Average 

Deviation 

from the 

average 

Maximum 

value 

Minimum 

value Analysis Unit 

Physical 

properties 

PH pH - 7.5 7.8 0.28 9.4 6.0 

Electrical 
conductivity 

Cond. μS / cm 1500 945 146 1800 469 

Total dissolved 
solid 

T.D.S mg/L 1000 624 96 1188 310 

Turbidity Turb. N.T.U 5.0 0.99 0.88 7.6 0.03 

Chemical 

properties 

Total hardness T.H mg/L 500 186 37 360 66 

Calcium 

hardness 
Ca.H. mg/L 400 84 19 260 14 

Magnesium 

hardness 
Mg.H mg/L 100 103 26 280 6.0 

Alkaline as 
bicarbonate 

Alk. as 

HCO3 
mg/L 200 138 58 500 15 

Alkaline as 

carbonate 

Alk. as 

CaCO3 
mg/L 200 113 48 410 12 

Anions 
Chloride Cl mg/L 250 146 32 360 15 

Nitrate NO3 mg/L 45 6.8 2.5 20 0.00 

Cations 

Sodium Na mg/L 200 124 28 355 30 

Potassium K mg/L 40 17 4.6 50 5.1 
Calcium Ca mg/L 200 33 7.8 104 5.6 

Magnesium Mg mg/L 150 25 6.3 68 1.5 

Barium Ba mg/L 1.0 1.5 0.74 3.3 0.00 

Total measurement values 4799 2554 515 5775 954 

% Total   deviation of maximum standard 0% -88% - 17% -402% 

 


