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Abstract-This study has been prepared for the purpose of evaluating the Tigris River water quality for domestic and 
irrigation uses. Samples from eight different plants along the Tigris River through the Baghdad city for a period of eight 
years from 2005 to 2013 The parameters of water quality used in this work are (turbidity NTU, pH, total hardness mg / L, 
magnesium mg / L, calcium mg / L, sulphate mg / L, iron mg/L, fluoride mg/L, Nitrate mg/L, chloride mg/L, conductivity 
µs / cm, Total dissolved solids TDS mg/L). Data analysis shows that the water quality parameters of Tigris River are 
compatible with the drinking water standards except the turbidity, iron and calcium which show increasing levels than the 
maximum allowable levels for drinking water standards. For irrigation purpose data results shows that the water of Tigris 
River is medium to high salinity and cause saline and alkali damages.  
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I. INTRODUCTION 
 
Water quality depends on the physical, chemical and 
biological properties of these characteristics that 
make its use for the purpose of what is possible 
"direct" or is only possible after an address specific 
to modify one or more of those characteristics. On 
this basis, built standard specifications for the 
quality of water for different uses, and perhaps one 
of the most water use in our daily lives is for 
domestic and agricultural purposes. 
 
This study included analysis of a eleven variables for 
the quality of water in the Tigris River for a period 
of eight years for the period from 2005 to 2013 and 
the samples were taken at the eight treatment plants 
within the borders of the province of Baghdad along 
the Tigris River, and these plants are ( AlKarkh, 
Shark Dijla, AlWathba, Alkramh, AlQadisiyah, 
Aldorh, Alwahdh and Alrashid) where were 
compared variables with upper limits in the Iraqi 
standards and specifications of the World Health 
Organization and specifications of the United States 
Environmental Protection Agency for drinking 
purposes and with different global categories for 
irrigation purposes. 
 
Many studies have been conducted to evaluate water 
quality, [1, 2, 3, 4 and 5], on Euphrates River water 
quality. These studies have adopted either apply 
different statistical or comparative models with some 
standard specifications were the findings of these 
researches on the Euphrates River water quality 
marked an increase in the values of the salts and an  
 

 
increase in turbidity, total dissolved , total hardness 
and chloride for most months of the year. 
 
II. STUDY AREA 
 
The study area consists of eight points at water 
treatment plants were selected in Baghdad city. 
These plants are the most important drinking water 
plants because the study area was dense with 
numbers of the population along the banks of the 
river, as well as the presence of some industrial 
activities, in addition to a number of fallings the 
wastewater, which are distributed on both sides of 
the river and throw the waste to stream of Tigris 
River, therefore which believe the existence of the 
dangers of various biological, chemical and physical 
pollution, which will affect the quality of the river 
water as a source of water for processing drinking 
and irrigation water plants in the study area as 
shown in figure (1) .  
 
Physical and chemical characteristics used in this 
work carried out on samples taken from the site, like 
(turbidity NTU, pH, total hardness mg/L (as 
CaCO3), magnesium mg/L, calcium mg/L, sulphate 
mg/L, iron mg/L, fluoride mg/L, Nitrate mg /L, 
chloride mg /L, TDS mg/L, conductivity µs/cm), was 
tested by Baghdad Government in accordance 
to  standard methods for the examination of water 
and wastewater [6]. The tests of turbidity, TDS and 
pH were measured on site at the position of sampling 
and the other tests were done in the laboratory. 
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Fig. 1 Shows the study area with points were taken at the water 

treatment plant 
 
III. APPROVED SPECIFICATIONS 
 
A. The Quality of Drinking Water 
Three standard specifications for drinking water 
were used to asses Tigris river water characteristics. 
The first was the Iraqi standard specification No. 
2270/14 of 2006 [7], issued by the Central 
Organization for Standardization and Quality 
Control and approved by the Iraqi Ministry of the 
Environment. The second is the standard 
specification of the World Health Organization for 
EPA and updated up to 2006 [8], in addition to the 
specifications and the US Environmental Protection 
Agency and the WHO updated up to 2008 [9], and 
Table (1) shows the upper limits to the variables of 
the study by three specifications approved. 

 
TABLE 1 

The upper limits of the allowed variables 
drinking water according to the approved 

specifications 

 
 
B. The Quality of Irrigation Water 
The comparison of the quality of irrigation water, 
depending on the three international classifications 
are classification (US Salinity Laboratory), which 
depends on dissolved solids with the help of 
electrical conductivity according to table (2), and 
classification (Taylor and Ashcroft), which also 
depends total dissolved solids with the help of 
electrical conductivity, according to table (3) and 
classification (Kovda Russian), which depends total 
content of dissolved solids according to the table (4). 

TABLE 2 
US Salinity Laboratory classification of irrigation 

water 

 

 
 

TABLE 3 
Taylor and Ashcroft classification for irrigation 

water 

 

 
 

TABLE 4 
Taylor and Ashcroft classification for irrigation 

water 

 
 
IV. RESULTS AND DISCUSSION 
 
A. The Quality of Drinking Water 
The analysis of results for the samples that represent 
the raw water have been shown in the figures (2) to 
(13), figure (2) shows the level of the total hardness 
during the study period of eight plants. Noted from 
the figure that the level of total hardness in the 
Tigris River was less than the maximum allowed by 
the standard of the Iraqi standard and specification 
of the World Health Organization (WHO), where 
don’t exceed values barrier (500 mg/L) 
recommended by the two specifications. While the 
Environmental Protection Agency recommended the 
values don’t exceeded the barrier of (250 mg/L), it is 
clear that the total hardness values for all plants and 
for the total study had exceeded that value excluding 
the month of April, May, June, July, August and 
September at AlKarkh treatment plant, and for 
month of June and August at Shark Dijla treatment 
plant, where don’t exceed values barrier (250 mg/L) 
recommended by the EPA. 
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Fig. 2 Shows the total hardness values during the study period 

 
While the figure (3) shows the level of turbidity in 
the Tigris River and notes from the figure that the 
turbidity level and for all months was significantly 
higher than the maximum level allowed by a (5 
NTU) by three specifications adopted in this study 
(Table 1). The reason for the high level turbidity is 
due to the raw water samples represent the natural 
river specifications that are affected by the spread of 
fallings the wastewater and rainfall and mud drifts 
of rivers and other natural conditions for those 
streams. 
 

 
Fig. 3 Shows the turbidity values in raw water during the study 

period 
 

The pH of the various plants has been shown in the 
figure (4), we noticed that pH values within the 
permissible limits (6.5 -8.5) and (6.5 – 9.5) 
according to Iraqi and US standard and the World 
Health Organization respectively. It is noted that in 
general the Tigris River water was alkaline [10] (pH 
value greater than 7) and this is due to the high 
concentration of sulphate in the water. The 
importance of pH comes from the fact that many of 
the chemical reactions are affected by pH, also high 
basal or high acidic are unacceptable because of 
corrosion problems in the carrier pipe and the 
potential difficulties in water treatment [11]. 
 

 
Fig. 4 Shows pH values during the study period 

Figure (5) shows monthly averages values of 
electrical conductivity in the Tigris River and for the 
eight plants which ranging (572-1111 µs/cm), and 
from the figure was evident that the values of 
electrical conductivity were all less than the 
allowable upper limit (2000 µs/cm) by the Iraqi 
specification. 
 

 
Fig. 5 Shows the electrical conductivity values during the study 

period 
 
While the total dissolved solids values were shown 
in figure (6) and ranging (366-711 mg/L) notes from 
the figure there are convergence in variable levels 
for various months a year and all plants, and on the 
whole, the values of dissolved solids recorded were 
all less than the upper limits permitted by the Iraqi 
specification (1500 mg/L) and the World Health 
Organization (1200 mg / L), and the United States 
Environmental Protection Agency was the upper 
limit allowed was (500 mg / L) which makes it all 
the readings do not achieve this standard, except for 
plants of AlKarkh and Shark Dijla treatment plants 
and the values of the month of May and June for the 
remaining the plants, while the other months of the 
year showed a some of the rise in concentrations and 
height of the upper limits permitted by the US 
Environmental Protection Agency, therefore the 
monthly values for each of the electrical conductivity 
and the total dissolved salts in the Tigris River water 
is in fact a function of the level of salts in the water 
so those streams the level at which changes 
according to the discharge of the river and the 
amount of processed water for River from reservoirs 
in addition to the amounts of water sewage returned 
to the river. 
 

 
Fig. 6 Shows the total dissolved solids values during the study 

period 
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Figure (7) shows the average monthly values for 
sulphates concentrations in the Tigris River, this 
figure illustrated that the values of most months and 
all plants don’t exceeded the permissible limits (250 
mg/L) by three specifications approved, which the 
concentration of sulphate values for most plants and 
for all months of the year did not exceed the barrier 
(250 mg / L), and the highest readings recorded in 
January of the two Aldorh and Alrashid plants (278 
mg / L) and (265) respectively, also in the month of 
December for the AlWathba, Alkramh, AlQadisiyah 
and Alwahdh plants (274 mg / L) and (264 mg / L) 
and (272 mg / L) and (270 mg / L) respectively. The 
reason of rising in sulphates concentrations is due to 
the high concentration of sulphate in groundwater 
characterized by a high proportion of the sulphate 
level [12]. 
 

 
Fig. 7 Shows the sulphate concentration during the study period 

 
Figure (8) shows the iron concentration in the Tigris 
River and it can be concluded from the figure that all 
the values exceeded the permissible limits and for 
eight plants throughout the study period, and this 
means that the iron concentration in the Tigris River 
water was considered abnormal and suffers from 
problems of high concentrations of iron, those 
problems appear in some types of groundwater. The 
iron concentrations and the presence of more (0.3 
mg/L) causing taste and remove clothing colour 
combinations and health installations, cortices solid 
in the main water pipes [13]. 
 

 
Fig. 8 Shows the iron concentration during the study period 

 
Figure (9) shows the variation calcium concentration 
during the study period, the results showed a 
variation in calcium ion concentration in the raw 

water ranging from (57-114) mg/l. The results also 
indicated that most of the calcium ion concentration 
in raw water samples was not identical to Iraqi 
specification , which states does not exceed calcium 
ion in drinking water values (75 mg / L). 
 

 
Fig. 9 Shows the variation calcium concentration during the 

study period 
 

Figure (10) shows the fluoride concentration during 
the study period, the concentration of fluoride in raw 
water between (0.09-0.21)mg/l. It can be concluded 
from the figure (10) that the fluoride ion 
concentration in the water was less than the 
permissible limits (0.5 – 1.5) mg/l by the Iraqi 
specification. The presence of fluoride ion 
concentrations with more than the permissible limits 
cause tooth decay among consumers, therefore it 
must be within the range (0.5 – 1.5) mg / l. 
 

 
Fig. 10 Shows the fluoride concentration during the study 

period 
 
Figure (11) shows the nitrate ion concentration 
during the study period, the concentration of nitrate 
ion in raw water between (0.29-1.26)mg/l, it can be 
concluded from the figure that the nitrate ion 
concentration in raw water was within the 
permissible limits (40 mg / l) by the Iraqi 
specification.  
 

 
Fig. 11 Shows the nitrate ion concentration during the study 

period 
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The presence of nitrate ion concentrations with more 
than the permissible limits causes eutrophication in 
surfaces water and cyanosis in children young age. 
Figure (12) shows magnesium concentrations during 
the study period, from the figure noted the 
magnesium concentration in raw water ranging from 
(21-38)mg/l, and the results showed that there is a 
disparity in the magnesium ion concentration in the 
raw water and this corresponds to the study 
conducted by the (Al-Khafaji, 2006) on the water of 
Hussein liquidation plant in city of Karbala, 
indicated that these results were obtained that the 
magnesium ion concentration was identical to Iraqi 
specifications, which states that do not exceed the 
magnesium ion concentration in drinking water, the 
values of (50) mg / L. 
 

 
Fig. 12 Shows magnesium concentrations during the study 

period 
 
Figure (13) shows the chloride concentration during 
the study period, the concentration of chloride in raw 
water ranging from (34-90) mg/l, it can be 
concluded from the figure that the chloride ion 
concentration in raw water was within the 
permissible limits (200 mg / l) by the Iraqi 
specification. 
 

 
Fig. 13 Shows the chloride concentration during the study 

period 
 

B. The Quality of Irrigation Water 
Classifies water irrigation depending on several 
variables, most notably electrical conductivity and 
total dissolved solids as show in figures (5) and (6) 
of these two variables to water of the Tigris River. 
The reason for this rise to the restore many sources 
of wastewater to the river in the upper reaches of the 
river and the other to the river to make up the 
shortfall in output required rates, and by reference to 
the global classifications for the quality of irrigation 

water, we find that the classification of the US 
salinity Laboratory dependent on the electrical 
conductivity and total dissolved solids as shown in 
table (2) puts the Tigris River in the class C (high 
water salinity). As classification Taylor table (3) and 
put it depending on the values of all of the electrical 
conductivity and total dissolved solids within class B 
(Moderate damage). 
Classified Kovda Russian by the total content of total 
dissolved solids table (4) puts the water of the Tigris 
River between class I (Excellent water) and class II 
(Water causes damage saline and alkalinity), that’s 
mean the water is under Excellent water and above 
the water is causing salt and alkaline risk. 
 
CONCLUTIONS 
 
1. The water quality parameters of Tigris River 
through Baghdad City are compatible with the 
drinking water standards except the turbidity, iron 
and calcium which show increasing levels than the 
maximum allowable levels for drinking water 
standards 
2. The water of Tigris River through Baghdad City 
is medium to high salinity and cause saline and 
alkali damages if it used for irrigation purpose. 
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