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ABSTRACT

The main objective of this study is to evaluate the Euphrates river at Ramadi
city and Al-Dhiban canal for different purposes, and to study the variation of cations,
anions, electrical conductivity, total dissolved solids, total hardness, sodium
adsorption ratio and percentage of sodium for the period (1992-1998). The results
indicate that water in Euphrates river at Ramadi city and Al-Dhiban canal is suitable
for drinking, irrigation and for different industrial purposes according to the world
and Iragi standard except the total hardness. This exceeded the permissible limits for
some months during the study interval which causes additional limitation for
domestic and industrial purposes. The results also revealed an increase in parameter
values in Al-Dhiban canal in contrast to Al-Ramadi location due to the effect of Al-
Warrar canal and Al-Habbaniyah lake. The study concluded that calcium is the
cations which are the most available elements in both locations, followed by sodium,
magnesium, and potassium. As for anions it was observed that sulfate concentrations
are higher than chloride concentrations.

Introduction

The Euphrates River is one of the major water
resources in lrag. Its water is used for all purposes
mainly for drinking, irrigation and industrial purposes.
Increasing industrial and agricultural development
accompanied by population growth has introduced a lot
of pollutants to the Euphrates River. Any change in the

Concerning the Euphrates, this study is conducted
to evaluate the concentrations of some water quality
parameters in two sites: the upstream of Al-Ramadi
barrage (site 1) and outlet of Al-Dhiban canal (site 2)
with respect to time interval and to compare these
parameters with the permissible limits of drinking,
irrigation and industrial purposes.

quality of the river will affect these purposes.

Al-Anbar is one of the largest provinces located at
the upstream of the Euphrates River. The river crosses
the western border of Irag at Husiba town. Al-Ramadi

Literature Review
Evaluation of water quality has been one of the
important subjects in the field of management and

barrage across the Euphrates River was constructed in control of environment. Many works have been

1955 to pass part of the flood water down to Al-
Habbaniyah lake through the Warrar canal (8.5) km long
with a regulator of (24) openings.

The Dhiban outlet
connecting Al-Habbaniyah
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lake with the river, a
regulator of (5) opening was constructed to allow a
discharge of (200) m3/sec back to the river.

* Corresponding author at: University of Anbar - College of

conducted on water quality of the Euphrates River. Al-
Faraj and Mansor [1] evaluated water quality in lower
Euphrates at Nasiriyah and Sug Al-Shiukh by studying
the variation of many parameters and Sodium
Adsorption Ratio (SAR) with respect to time and
distance. It has been observed that the salinity level
ranges from high to very high and the sodium level
ranges between low to medium according to U.S.
salinity classifications.

Al-Mudaris [2] studied the effect of Al-Qadisyah
Lake on the water quality of the Euphrates River. The

(9.5) km long,
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results have indicated that there is an increase in the
concentrations of hardness and sulfate in the lake and
river, however the water quality parameters stay below
the maximum permissible limits for different uses.
Moslem [5] concluded that the levels of chloride,
sulfate, calcium and total hardness concentrations in the
Euphrates River at Babylon town sometime exceed the
permissible limits.

Water Quality Parameters Data

The present study is based on data that were
collected by the Ministry of Irrigation during (1992,
1993, 1994, 1995, 1996, 1997, and 1998) for on the two
sites of upstream of Al-Ramadi barrage on the Euphrates
River (i.e. site 1) and Al-Dhiban canal outlet (i.e. site 2).
Fig. (1) shows the location under study.

The original data included the chemical analysis
of major cations and anions for (2250) samples that were
taken on monthly basis. A summary of annual data for
the each year is given in Table (2).

The parameters included total dissolved solids,
electrical conductivity, total hardness as (CaCO3),
chloride, sulfate, calcium, magnesium, sodium and
potassium. The sodium adsorption ratio (SAR) and
percentage sodium (Na%) were calculated according to
USDA [7]. In addition, the correlation coefficients
between water quality parameters were determined
(Table 3 and 4). However, Murdoch and Barnes [4]
concluded that the correlation coefficients values seem

to be important if the values are greater than (+0.30).
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Fig. (1): Location map of the study area

Table (1): A Summary of the Water Quality Parameters of sites
(1) & (2) for the years (1992-1998)
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Table (3): Correlation Coefficients of the Water Quality
Parameters at sites (1)
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Table (4):

Correlation Coefficients of the Water Quality
Parameters at sites (2)
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Results and Discussion
1- Variation of water quality parameters with time.

In order to examine the variation of water
quality parameters under consideration, the mean
monthly values of each one parameter are plotted against
time for a period of seven years (1992-1998) in the two
sites, as shown in Figs. (2-a, b, c, d, e, f, g, h, i). It was
observed the most of parameters under study change not
only with season but also from one year to another.
Some years are dry others are wet. There is also a
decrease in the total dissolved solids and other
parameters by about (20-40%) was observed for the year
1996 to 1998.

Figs. (2-a,b) show variations of total dissolved
solids (TDS) and electrical conductivity (EC) during
time intervals in two sites. The (TDS) and (EC) are an
average of 743 mg/L and 1018 mg/L, respectively, and
increases in site (2) which have an average of 998 mg/L
and 1287mg/L, respectively. The maximum and
minimum values of these parameters during the period
of study are shown in Table (2).

The sources of salts mainly in site (1) is the
drainage water which is discharged about (4.5) m3/sec
in the Euphrates River upstream of Al-Ramadi barrage
with an average concentrations of (TDS) about 1200
mg/L [14]. The (TDS) and (EC) increase in site 2 during
the time interval. This is due to the effect of Al-Warrar
canal, which receives an amount of wastes from

different populated sources [12], in addition to the effect
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of water retention in Al-Habbaniyah lake which helps to
increase concentrations of salts in Al-Dhiban canal.

On the other hand, the rise in TDS during winter
for most years (Fig. 2-a) and Table (2) may be attributed
to the agricultural pollutants carried by streams during a
rain season. Harper and Stewart [3] concluded that the
concentration of salts causes alkalinity increasing during
the winter season.

The variations of the ions concentrations (anions
and cations) during the study period of two sites are
shown in Figs. (2-d, e, f, g, i). The principle source of
dissolved ions in water is, the dissolution of the
underneath geological Formations and hydrological
effects. Concerning the study of locations, there are
many factors that are more effective to increase salts and
ions concentrations in the study area (as will be stated
lateral on).

The wide variations in anions and cations
concentrations are probably due to the variation in the
river discharge, and the variation of both quantities and
gualities of the effluent received. The ions concentration
shows increases in site (2), which is due to the effect of
Al-Warrar canal and Al-Habbanyah Lake (as mentioned
previously). There is also another factor which is
effective, the groundwater in the surrounding areas is
with  high

concentrations of sulfate and chloride especially when

feeding Al-Warrar canal and lake
water level decreases in the surface water [2]. It is also
observed that ions concentrations increases mostly
during the winter season (Table 2) as a result of the
water current that carries a way the superficial soil
containing sulfate and chloride in high concentrations.
Harper and Stewzar [3] noticed that industrial aerial
pollution, rains and torrent drain to the lake basin cause

an increase in sulphar concentration.
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On the other hand, the highest concentrations of
the ions under study location are those of sulphate
followed by chloride, calcium, sodium, and magnesium.
The potassium is less a abundant in the water which
seems to be very little variation values ranging between
(3-5) mg/L in site (1) and (4-6) mg/L in site (2),
respectively as shown in Fig. (2-i). However, Al-Obaydi
[11] found that sulfate is higher than chloride
concentration and for cations sodium is more than
calcium and more than magnesium in the Euphrates
River at Ramadi location. However the sulphate is more
than chloride concentrations in Al-Habbaniyah lake.

The variation in total hardness during the
interval study is presented in Fig. (2-c). The
concentrations of total hardness are an average
(325)mg/L in site (1), increasing to (522)mg/L in site
(2). The increase of total hardness is the result of
increase of salts and ions concentrations (as mentioned
previously). The maximum and minimum values of this
parameters respect to month during time interval are
shown in Table (2).

The water quality parameters under study seem
to be higher than the values observed by Al-Obaydi [1].
The difference is due to the fact that Al-Obaydi
considered only one year of measurement (1982/1983).
This indicates the importance of long time studies on
water quality parameters, and the results of the operation
of Al-Qadisyah Dam.

The correlation coefficients for each water
quality parameters were displayed in Table (3&4). The
results revealed that these parameters have relatively
high positive correlation coefficients whose coefficients
range from (0.558 to 0.955). However, the relationship
between potassium with other parameters seems to be
weekly corrected. This relationship of good correlation
was observed between groups of ions concentrations and
hardness with total dissolved solids and electrical
conductivity. This is due to the fact that the anions and
cations were found as dissolved components in water
which allows the electrical current to pass through.

The sources of ions concentrations found in the
study locations are the drainage water, in addition to the
soil across which the river passes and which contains
chloride and sulfate concentrations.
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2- Water Uses

Uses of water for different purposes depend
upon the type and concentration of existing ions.
Comparison with U-S-P-H-S, WHO and Iraqgi standard
specifications for drinking water [8,9,13] indicates that
the water in two sites is suitable for drinking (Table 5),
except total hardness which exceeds the maximum
permissible level for some months of years especially in
site (2).

In order to evaluate the quality of irrigation
waters, standards and guidelines have to be considered,
according to Todd’s classification [6], four criteria must
be considered namely; total dissolved solids, chloride
concentration, percentage of sodium (Na%), and sodium
adsorption ratio (SAR). The parameters used in this
study are compared with Todd classification as shown in
(Table 6). From this comparison, it has been found that
water can be used for irrigation with no problem. The
U.S. salinity laboratory classification [7] has been
extensively used in lIraq, when the water quality has an
electrical conductivity values ranging for medium (C2),
i.e. (EC x 106 = 750-2250 micro mhos/cm). Moreover
the sodium adsorption ratio (SAR) values are low (S1)
less than 3, (Table 6). Therefore it can classified
between (C2-S1) and (C3-S1) (i.e., water are suitable to
irrigation of crops). Considering Wilcox classification
[10], the same water can also be classified between good
to permissible regarding salinity and (SAR).

For evaluating water for different industrial
requirements, attention should paid be to such factors as
total hardness, chloride, calcium and magnesium. Water
quality parameters under study are compared with the
standard specification for some industrial purposes [5]
as indicated in table (7). It is found that water can be
used in most industries, except hardness, which is
beyond the permissible limit. According to Todd
classification [6] water is considered to be very hard (i.e.
more than 300 mg/L).

In view of the previous analysis, the following
conclusions have been drawn:

1. The difference in water quality parameters between
the Euphrates River at Al-Ramadi city site (1) and
Al-Dhiban canal site (2) are due to the effect of Al-
Warrar canal and water retention in Al-Habbanitah
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Lake which causes an increases in parameters in site

(2).

2. Water quality parameters under study are suitable for

drinking and for irrigation many crops and industrial
purposes.

3. The ions concentrations obtained are Ca+2 > Na+1 >
Mg+2 > K+1 for cations and SO4-2 > Cl-1 for
anions.

4. Considering the water quality parameters values for

site (1) and site (2), the study shows there are high
correlation coefficients between parameters except
potassium which has low correlation coefficients.

Table (5): Comparison between the standard chemical
composition for
drinking water and water quality Parameters
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Table (6): Comparison between constituents of standard
water used for irrigation and water quality Parameters (
After Todd, 1963)

water Standard water
quality constituent used for
Parameters irrigation
—~~ —~~
{5
el 2| € |e o c
s 82| 8 |3 = o .8
= = 3= n C 3 © -5
s | @ 2 2 |zt 2 ©
1723 —_— 4 = ) o D
c o |T O Q| &'C
o S o|e o 2 ocC
- = E o —
O [ S | o
o= |S¥vY G|l ok
S SIS gl |85 |22
Sle|Slel e |E % > o
S S < = =
~
>3 |&
o o
E |&8gl8|g8] 8 S S
1 1 O O
v (oM~ r~ M~ ~ ~
o2 |8
l_
O oo 0
583|2Q|@ o o o
oSglY¥ @ Y o| |
cow| || ~ Lo 0
O oY ©
© (@ T} Te)
S 32 g ~ 0
z |5 | 3
=~
o™ ™ ‘E QO ©
(\I‘ ' ! ' = o Q I HL\/
< |oh oy ] oo | 2¢
9 |0 L0 < o =g
— — | &

Table (7): Comparison between standard water used for
some industrial purposes and water quality Parameters
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