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Abstract: 

The study included some regions within Mosul city. The  sample consists of thirty two  domestic 

wells  collected for this study. Thirteen wells  were taken from left side and the range of well depth was 

between(25-35m).  Also  ten wells were selected  from the right side of Mosul city, and included 

different areas, the range of well depth  was between (30-54m), as the random sample. 

This study concluded that  highest variation in some domestic wells water for the studied area in 

total dissolved solids, and conductivity analysis was found as statistically efficient among variables . 

The regions in the right side of the city shows the highest percentage as compared with the region in the 

left side city . 

 

 الكليت والخىصيليت الكهزبائيت في مياه الابار المنزليت في بعض مناطق مذينت المىصل قياس الاملاح الذائبت

 :الملخص

 مع  اننن  ونلانن  برزا  حلليا  هذذه الذراست يي  تم اخذ نلانت عرز برزا  مه اجااو  ذ تموق ,بعض المناطق داخل مذينت المىصل  علً الذراست اشخملج

وحضمنج مناطق مخخلفت حتراوح اعماقها  ,ابار مه اجااو  الايمه مه مذينت المىصل  بالاضافت الى اوو تم اخخيار عرزة   مترا  (52-52وكان مذي عمق البرز بن  )الايسز 

ت المذروست في المىاد الصلبت الذائبت الكليت اسخنخج مه الذراست الحاليت ان اعلً حبايه في بعض مياه الابار المحليت للمنطق.( مترا  كعينت عرىائيت  25-53ما بن  )

روت م  المناطق في مذينت اجااو  والخىصيليت يي  تم الخعزف علً الخحليل كايصائيت فعالت بن  المخغيراث التي حظهز المناطق في اجااو  الايمه مه المذينت اعلً وسبت مقا

  .الايسز
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Introduction 

 On  earth, the  water is essential 

for life. The pattern of human settlement 

throughout history has often been 

determined by its availability because of 

its importance (Reda, 2015) .
 
 The water  

is taken from rivers, lakes, reservoir, 

spring and wells. Some components of 

rocks and soil may dissolve and carried 

to the final consumer during the trip of 

water over the surface land, The 

appearance, taste or odors of water from 

a well or other sources offer on obvious 

contamination but analysis is needed to 

detect water contamination 
 
(Mahdii et al 

.,2010).One of the important factors that 

affect water quality is total dissolved 

solids (TDS) 
 
(Mohammed et al.,2018). it  

comprise inorganic salts (principally 

calcium, magnesium, potassium, sodium, 

bicarbonates, chlorides and sulfates) and 

small amounts of organic matter that are 

dissolved in water and the concentrations  

in water vary considerably in different 

geological regions owing to differences 

in the solubilities of minerals 
 
(WHO, 

2017). The allowed range of Total 

dissolved solids in water:  Different 

governments have various regulations for 

the level . Guideline criteria for the safe 

drinking water of the Group of European 

States, 1992:TDS (300-1500) mg /L. 

While the standards of World Health 

Organization (WHO) is  the palatability 

of drinking water in relation to its TDS 

level in table (1) 
 
(WHO, 2008). The 

electrical conductivity (EC) is a measure 

of the water capacity to conduct electrical 

current; it depends on three factors; the 

density of ions (increase the density of 

ions leads to higher electrical 

conductivity), temperature of the solution 

(higher temperature leads also to higher 

electrical conductivity), and finally on 

the type of the ions (higher specific 

ability leads to higher electrical 

conductivity) (Mohammed et al.,2018). 
 
 

The present study amid to measuring 

Total Dissolved Solids (TDS) and 

electrical conductivity (EC) in domestic  

wells water in some regions of Mosul 

city 

Materials and Methods 

The study included some regions 

within Mosul city. The  samples consist 

of :  Thirty two  domestic wells  were 

collected for this study. Thirteen wells  

were taken from left side and the range of 

depth well was between(25-35m).  Also  

select  ten wells from right side of Mosul 

city, and included different areas the 



Journal of Basic Education College, Vol. (15) , No. (3), 2019  
 

-9119- 

range of well depth  between (30-54m), 

as randomly sample.  

Sample Collection and Analyses 

The study started from 15
th
 

October 2017  until  10
th
 march 2018, 

while the taking samples from domestic 

wells  began from  3
rd

  January 2018  to 

1
st
  February  2018. The  sample of the 

water  taking from domestics' wells 

represented take the middle sample after 

empty the water in electric pomp and 

putting in clean bottle. To measured total 

dissolved solids  by unit mg/L , and 

electrical conductivity by unit μS /cm 

used the using a device (TDS and EC) in 

figure (1). The statistical analysis 

includes descriptive statistics by 

Statistical Package for the Social Science 

(SPSS, Version 19) , it consist of analysis 

presented by the mean, standard 

deviation and Correlation, in addition use 

the Arc Map version (10.5),spatial 

analyst tools, by interpolation kriging. 

The total dissolved solids  and electrical 

conductivity in bottle water (Brand’s 

Name , life water- type , Bottled 

Drinking Water), and tap water for 

Mosul city was (110 mg/L, 217 mg/L) 

and 220 μS/cm, 227 μS/cm) respectively.     
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Table (1) The palatability of water in relation to its TDS level (WHO, 2008). 
 
  

 

No. Class Range 

1.  Excellent Less than 300 mg/L 

2.  Good Between 300 and 600 

mg/L 

3.  Fair Between 600 and 900 

mg/L 

4.  Poor Between 900 and 1200 

mg/L 

5.  Unacceptable Greater than 1200 mg/L 
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Figure (1) TDS and EC device 
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The Results 

Table (2) Descriptive statistics of domestic wells water in the left side of Mosul city (n=13). 

No. 

well 

Region  Well Depth  TDS mg/l EC μS/cm 

1 Al-Samah  35 356 710 

2 Al-khadraa  28 407 840 

3 Aden  30 500 1038 

4 Al – Arkan  45 475 990 

5 Al-Tahrir  35 986 1944 

6 Al Zahraa  30 1124 2248 

7 Al – Arkoub  35 438 900 

8 Al – Qadisiyah 1 27 1524 2474 

9 Al – Qadisiyah 2 25 1147 2182 

10 Al-Bared  25 400 804 

11 Al-Kindi  29 677 1402 

12 Al seadeek  25 519 1036 

13 Al Hadba  28 936 1870 

 Mean 30.5 729.92 1418.31 

Standard Deviation  5.70 373.18 633.98 

Minimum  25 356 710 

Maximum 45 1524 2474 
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Table (3)   Descriptive statistics of domestic wells water in the right side of Mosul city (n=10) 

No. well Region  Well Depth  TDS mg/l EC μS/cm 

1 Al-Zanjaily  36 1188 2376 

2 Mosul algeadeda  33 1255 2510 

3 Khazraj  45 1190 2223 

4 Oreibi  40 1050 2100 

5 Al abar  35 1215 2430 

6 Bab al beed  32 1263 2532 

7 Ras Al-Jadida  30 1250 2500 

8 July 17  54 924 1794 

9 Al thoraa  40 1217 2336 

10 Al sehaa  45 1154 2280 

 Mean 39 1170.6 2308.1 

Standard Deviation  7.38 106.67 226.96 

Minimum  30 924 1794 

Maximum 54 1263 2532 
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Figure (2) Distribution the total dissolved solids in some region of Mosul city  

 

 

Figure (3) Distribution the electrical conductivity in some region of Mosul city  
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Table (4) Comparing the total dissolved solids  in present study with WHO standard  

No. Class The left side of city The right side of city Total 

F % F % F % 

1.  Excellent  0 0 0 0 0 0 

2.  Good  7 53.85 0 0 7 30.43 

3.  Fair  1 7.69 0 0 1 4.35 

4.  Poor  4 30.77 5 50 9 39.13 

5.  Unacceptable  1 7.69 5 50 6 26.09 

Total  13 100 10 100 23 100 

 

Table (5) Correlations between variables  in the study (n=23) . 

Variables   Side of city Region Wells Depth TDS EC 

Side of city 1 0.811(**) 0.561(**) 0.618(**) 0.677(**) 

Sig. 
 

0.000 0.005 0.002 0.000 

Region 0.811(**) 1 0.471(*) 0.575(**) 0.613(**) 

Sig. 0.000 
 

0.023 0.004 0.002 

Wells Depth 0.561(**) 0.471(*) 1 0.130 0.153 

Sig. 0.005 0.023 
 

0.555 0.486 

TDS 0.618(**) 0.575(**) 0.130 1 0.987(**) 

Sig. 0.002 0.004 0.555 
 

0.000 

EC 0.677(**) 0.613(**) 0.153 0.987(**) 1 

Sig. 0.000 0.002 0.486 0.000 
 

   

**  Correlation is significant at the 0.01 level (2-tailed). 

*  Correlation is significant at the 0.05 level (2-tailed). 
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Discussion 

Total dissolved solids (TDS) and 

conductivity or electrical conductivity 

(EC) are frequently used as water quality. 

The dissolved ions concentration is 

usually measured as TDS , while EC is 

the measure of liquid capacity to conduct 

an electric charge. Its ability depends on 

dissolved ion concentrations, ionic 

strength by study (Rusydi1, 2018). In the 

current study table (1) show the 

palatability of water in relation to its 

TDS level is as follows:  Excellent , if 

TDS less than (300 mg/L), good 

(between 300 and 600 mg/L), fair 

(between 600 and 900 mg/L),  poor 

(between 900 and 1200 mg/L),  and 

unacceptable(greater than 1200 mg/L) 

respectively. In our study table (2) 

descriptive statistics of domestics wells 

water for left side of Mosul city (n=13) , 

the mean, and standard deviation, for 

wells depth, total dissolved solids, 

electrical conductivity were M= (30.5m), 

(729.92 mg/L), (1418.31 μS/cm), S.D = 

(5.70m), (373.18 mg/L), (633.98 μS/cm) 

. Also minimum , and maximum for the 

following were (25m ), (356 mg/L), (710 

μS/cm) in Al-Samah region, and (45m)  

(1524 mg/L), (2474 μS/cm) in Al – 

Qadisiyah (1) region. Table (3) explain 

descriptive statistics of water for right 

side of Mosul city (n=10), the mean and  

standard deviation for wells depth, total 

dissolved solids, electrical conductivity 

were M = (39m), (1170.6 mg/L), (2308.1 

μS/cm), and S.D = (7.38 m), (106.67 

mg/L), (226.96 μS/cm) alternately. While 

minimum and  maximum for the 

following were (30m), (924 mg/L), (1794 

μS/cm) in July 17 region,  and (54m), 

(1263 mg/L), and (2532 μS/cm) in Bab al 

beed region. Figure (2) explain some 

region  in left side of city represented 

high levels of TDS and EC in Mosul city 

such as al Zahraa, Al – Qadisiyah 1, and 

Al – Qadisiyah 2 regions , but in right 

side of Mosul city all area was high 

levels such as (Al-Zanjaily, Mosul 

algeadeda, Khazraj, Oreibi, Al abar, Bab 

al beed, Ras Al-Jadida, Al thoraa, and Al 

sehaa egions, except July 17 region have 

low level of TDS, and EC in figure (3). 

Table (4) Comparing the total dissolved 

solids  in present study with WHO 

standard this table shows the various 

class percentage of domestic wells water 

(good 53.85%, fair  7.69 %, Poor 30.77 

%, finally unacceptable was (7.69 %). 

But they were not excellent in left side of 

city. As for the most region involved 

poor (50%)  and Unacceptable (50%)  
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found in right side of city. Table (5) 

shows that these variables are 

significantly correlated with each other 

used in the present study. The  

correlation is significant at the 0.01 level 

(**) , and significant at the 0.05 level (*), 

But not a significant correlation among 

wells depth with TDS, and EC (0.130) , 

and (0.153).  According to( AL-Fatlawy,  

2013) the highest value of electrical 

conductivity was in water the area was 

(4951 μS/cm), in while the lowest value 

was (0951 μS/cm), and TDS were found 

to be in their water concentrations in a 

region study, with the highest 

concentration (4206 mg/L) in the 

Yarmouk area, while the lowest 

concentration was (531 mg / L) in the 

Jadiriya area. This is due to the high 

concentrations of dissolved solids in 

most of the water of the study area to be 

affected by operations evaporation 

because it is low-depth, as well as the 

presence of pollution humans release 

dissolved ions through water sewage to 

groundwater .While the study by( 

Alwani,  2012) found the highest value of 

electrical conductivity was recorded in 

the well water sample and (2350 μS/cm) 

was the lowest. And show that the values 

of electrical conductivity values are 

greater than local and global 

determinants suitable for water use 

Different. If water contains a 

concentration of less than (500 mg / L), it 

is considered safe to drink, as well as for 

many for domestic, industrial and 

industrial purposes, whether or not a 

concentration greater than (1000 mg / L) 

is is unacceptable and unsuitable for 

various environmental uses .( Saeed et 

al.,  2017) showed the results that the 

depth of the wells did not affect the 

values of salts and conductivity because 

they did not notice the direct 

relationships of depths and values . The 

current study water is not suitable for 

drinking to exceed the allowed level 

locally.In (2016)    (Rawdan  et al., 2016 

)  demonstrate  that (80%) of the wells 

did not meet the specifications of 

drinking water due to the level of high 

TDS of these domestic wells .It is found 

that (76%) of the well-studied wells fall 

outside the limits of the standard 

specifications, while (24%) of the wells 

did not exceed the limits of these 

specifications.  (Mahdii  et al.,  2010)  in 

our study which detect the  total 

dissolved solids  , and conductivity 

values fluctuated in the samples, The 

results of EC were correlated with TDS 
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values for the analysed samples and the 

correlation coefficient was unity( 

Awofolu  et al.,  2005) total dissolved 

solids can also be taken as an indicator 

for the general water quality because it 

directly affects the aesthetic value of the 

water , also the concentrations of total 

dissolved solids  in all sampling sites 

were ranged from (150.76 to 155.54 

mg/L). These values were within the 

standard limits of water quality set by 

WHO. Thus a low level of TDS contents 

of the water allows the water for drinking 

and other domestic uses. Finaly , Reda, 

(2015) mention in our study that the 

studied properties recorded values since 

were (TDS= 869.5mg/L, EC= 2230.5 

μS/cm) . 

 

Conclusions 

1. The highest variation in some 

domestic wells water for the studied 

area in total dissolved solids, and 

conductivity. 

2. Analysis was found as an efficient 

statistical among  variables. 

3. The regions in right side of city shows 

the highest percentage comparing with 

the regions in left side city.    

 

 

Recommendations 

1. The present study recommended  

investigate other potential water 

contaminations such as chemicals, 

microbial and radiological materials 

for a longer period of time, in order to 

assess the domestic wells water for 

drinking. 

2. Guideline for use the domestic wells 

for drinking water and educate the 

people in the different region about 

harmful on health.    

 

References  

1. AL-Fatlawy. Y,. (2013).  Study the 

water quality of domestic wells in 

some areas of Baghdad College of 

Sciences, Veterinary Medical 

Journal. (1) 37. pp:30,31 

2. Alwani, A. (2012).  The 

Physiochemical Properties of 

Wells Water in Alboalwan Region 

/Alanbar Province / Iraq. Ibn Al-



Journal of Basic Education College, Vol. (15) , No. (3), 2019  
 

-5339- 

Haitham Journal or Pure and 

Applied Science, 1 (25) . pp:3,4 

3. Awofolu. O, Mbolekwa .Z, 

Mtshemla .V, Fatoki .O. (2005) 

Levels of trace metals in water and 

sediments of Tyume River and its 

effect on the irrigated farmland. 

Journal of Water Sanitation  P.P: 

31: 87-94 

4. Mahdii, B., Mohammed, A., 

MahdiiS., Ajaweed, A. (2010)  

Evaluation of quality of Drinking 

water from baghdad, Iraq. Science 

World Journal .5 (2), P: 35, 42 

www.scienceworldjournal.org  

5. Mohammed, H.,  Fadhil, T.,  

Ismail, S. (2018) .  Design and 

Implementation of Remotely 

Monitoring System for Total 

Dissolved Solid in Baghdad 

Drinking Water Networks,  

Advances in Science, Technology 

and Engineering Systems Journal . 

3(1) p.p:  288,289 www.astesj.com   

6. Rawdan, S.,  Ghadban. I.,  Abdul 

Wahid. AR. And Fares , M. 

(2016). Suitability Evaluation of 

Wells Water for Various Uses for 

the Confined Region Between 

Tigris and Lower-Zab Rivers . 

Tikrit Journal of Engineering 

Sciences . 23 (4). P :112 

7. Reda , A. H,. (2015). Assessment 

of Physicochemical Quality of 

Spring Water in Ethiopia, Jounal  

Environ Anal Chem . 2 (5 ) P. 1,3 

8. Rusydi1, A., (2018). Correlation 

between conductivity and total 

dissolved solid in various type of 

water: A review : Earth and 

Environmental Science 118. p:1 

9. Saeed, S., Addul-Jabbar., R.  

Shareef, H,. (2017) Potability of 

well water in Kirkuk city Iraq. 

http://www.scienceworldjournal.org/
http://www.astesj.com/


Sura et al: Measuring Total Dissolved … 
 

-5335- 
 

Tikrit Journal of Pure Sciences. 10 

(22) p:47  

10. WHO Library Cataloguing-in-

Publication Data , (2017). 

Guidelines for drinking-water 

quality: fourth edition 

incorporating the first. P: 423 

11. World Health Organization . ( 

2008). Guidelines for Drinking-

water Quality) .3
rd

 edition, Vol. 

(1). Recommendations, Geneva  

P:219 

  


