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Abstract: The current study has evaluated Shatt Al-Arab water using organic
pollution index. The study included three stations, the first Al-Sharash, the second Al-
Salhiya and the third area Al-Dweab. Water samples were monthly collected from
December 2017 to November 2018. Five environmental parameters were used to
calculate the organic pollution index (OPI) including Biological Oxygen Demand
(BOD), Chemical Oxygen Demand (COD), Active nitrate (NO3), Ammonium ion (NHa)
and Total Phosphate (TP). The highest biological oxygen demand was 9 mg.I* at Al-
Sharash station in July and the lowest values 1mg.I"! in the Al- Dweab station during
December, January, February and April. The highest chemical oxygen demand (250
mg.I"t was recorded at Al-Sharash station in September and the lowest value was 6.2
mg.I"t in Al-Dweab station during December. Nitrates was recorded the highest value
4151 mg nitrogen-nitrate.I* at Al-Salhiya station in May and lowest value 1.49 mg
nitrogen- nitrate.I* at Al-Sharash station during December. The ammonium ion was
recorded in highest value 7.7 mg.I"t at Al- Salhiya station in December and the lowest
value 0.5 mg. I't at Al-Sharash station during June, while phosphate value was 0.23 and
1.99 mg.I* were recorded at Al-Sharash station in August and July respectively. The
highest value of organic pollution index was 2.56 at Al-Salihiya station in August and
lowest value 0.69 in the Al-Dweab station in April, while the annual rate of organic
pollution index for the first, second and third stations were 1.55, 1.81 and 1.47
respectively, and 1.61 for Shatt Al-Arab water.

Key words: Shatt Al-Arab river, Water pollution, OPI.

Introduction

The Shatt Al-Arab river is recently suffering
from a significant decline in its water quality
as a result of several hydrological projects
constructed by neighboring countries (Partow,
2001), as well as the continuous exposure of
various sources of pollution, such as
domestic, agricultural and industrial wastes
(Al-Hejuje, 1997; Mahmood, 2008). There
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are several studies indicated the degradation
of water quality of the Shatt Al-Arab (Al-
Hejuje, 2014Moyel and  Hussain, 2015;
Yaseen et al., 2016).

There are many studies on organic
pollution. Dejoux et al. (1981) observed that
the pollution of urban water in general is an
organic source and depends heavily on the
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size of development, expansion of population,
urban, the absence of domestic and industrial
waste treatment systems. Onyema et al.

(2007) showed that increasing human
activities are driving large quantities of
compounds, including phosphates and

nitrogen, into rivers and canals in Lagos city,
Nigeria.

Radwan (2007) referred on his study on the
Nile river that the inflow of organic materials
in large quantities to the water has effects on
the balance of the environment. Locally,
Ahmed (2017) studied the effect of organic
pollution on the composition of the small fish
community in the nursery areas of Al-Meshab
and Sindbad stations, the author observed a
slight increase in the level of organic
pollution during the summer months. Al-
Hejuje (2014) and Al-Kanani (2017) also
studied the organic pollution of the Shatt Al-
Arab water pollution and found that the
highest values of organic pollution index were
in Al-Baradhiya. Al-Aboodi et al. (2018)
cited that the organic pollution index for
seventeen physical and chemical factors
related to Shatt Al-Arab water for various
purposes. The use of organic pollution index
depends on the selection of environmental
variables. Saleem & Hussain (2013) used
biological oxygen demands, active phosphate,

ammonium ion and active nitrates in
calculation of the organic pollutant index in
the Shatt Al-Arab, Al-Hejuje (2014)

calculated OPI in based on ammonium ion,
biological oxygen demands, nitrite and active
phosphate. Ahmed (2015) used nitrates, nitrite
and active phosphates in calculation of the
organic pollutant index in Shatt Al-Arab,
Nazal (2016) used nitrate, active phosphate
and biological oxygen demands in calculation
of the organic pollution index in the south-
east of Hor Al-Hammer. Al-Kanani (2017)
used nitrate, active phosphates, ammonium
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ion and biological oxygen demands in
calculation of the organic pollution index in a
Shatt Al-Arab river. The present study aims to
evaluate water quality of Shatt Al-Arab river
in the stations of Al-Sharash, Al-Salihiya and
Al-Dweab by applying organic pollution
index (OPI).

Materials & Methods
Description of study area

The first station (Al-Sharash) is located in
south  Qurna within the coordinates
N30°50°50.896" E47°47°47.252". It is
characterized by a low slope of the coast and
open coastal gradient and presence of several
types of high density plants. The second
station (Al-Salhiya) is located in the Al-
Salhiya area within the coordinates
N30°50°50.896" E47°85'85.736", opposite Al-
Sader educational hospital on the eastern side
of the river. It characterized by presence of
variety and density of aquatic organic
pollution. Third station (Al-Dweab) is located
in Al-Dweab area within the coordinates
30°10°10.569” N and 48°39'39.993"E. 1t
characterized by its varying intensity
compared with the previous stations because
the area is not populated (Fig. 1).

Water samples collection

Monthly water samples were collected for a
period from December, 2017 to November,
2018 during the lowest tide using
polyethylene bottles with three replication per
site and they kept in a cold box until arrived
to the laboratory.

Biological oxygen demand was calculated
in laboratory using WTW TS 606/2-i device
with a digital scale (OxiTop). The chemical
oxygen demand calculated using COD Kits
according to Titrimetric Closed Reflux
method, using a COD reactor and total
phosphate and ammonium ion estimated as
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described in APHA (2005). Strickland &
Parsons (1972) used to measure the amount of
active nitrates, while organic pollution index
applied according to Boluda et al. (2002) as
follows:

OPI = (Z —) /n

Where:

Ci: The experimental value of each analytical
parameter

Cmi: maximum tolerate value of Ci

n: Number of analytical parameters.

If: One value > 1 for OPI, this indicates
contamination (Boluda et al., 2002).

o0 S O W

o

Al-Salhiya

oo

Legend
@ StudyArea

Iraq Border

- Riverin Iraq
I:] Basrah City

Fig. (1) Map showmg the study S|tes on the Shatt AI Arab river.

Table (1). The permitted limits locally
and globally.
Permissible limits

Criteria
EPA Iragi (mg.I")
(2001) standards &
metrology
(1980)
- <5 BODs
- <100 COD
0.76* 15 NOs
0.13 0.4 TP
- 1 NH*4

*Total Nitrogen

In the current study, the criteria of
System of river maintenance from pollution
for Iragi Standard and Metrology (1980) and
the US Environmental Protection Agency
standards EPA (2001) have been used. (Table
1).
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Results
Environmental factors limited to OPI
values:

The results showed spatial and temporal
fluctuations in environmental variables during
the study period as shown in figs (2- 6).

Monthly changes of OPI values:

The values of the OPI showed clear
fluctuations during the study period (Fig. 7).
The values of organic pollution index at Al-
Sharash station ranged between 0.87- 2.46
during January and July, in Al-Salhia station
was between 1.19-2.56 during January and
August, in the Al-Dweab station was between
0.69-2.14 during April and November.

Annual changes of OPI values

The values of the annual organic pollution
index fluctuated in the study stations (Fig. 8).
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The highest values (1.81) were recorded at three stations which represent Shatt Al-Arab
Al-Salhia station and lowest values (1.47) at was 1.61.
the Al-Dweab station. The annual average of
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Fig. (2): Monthly variations of biological oxygen demand values (mg.I) in the study
stations.
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Fig. (3): Monthly variations of chemical oxygen demand values (mg.I%) in the study stations.
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Fig. (4): Monthly variations of the total phosphate values (mg.I) in the study stations.
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Fig. (5): Monthly variations of ammonium ion values (mg.l"!) in the study stations.
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Fig. (6): Monthly variations of the active nitrate values (mg.I"%) in the study stations.
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Fig. (7). Monthly variations of the organic pollution index in the study stations.
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Fig. (8). Annual rate of organic pollution index in three stations and Shatt Al-Arab river.

Discussion

Biological oxygen demand (BODs) is a
measure of the amount of dissolved oxygen
that used by microorganisms to perform their
metabolic processes and analyze organic
matter that found in the water body (Al-Saadi,
2006). The current study showed low levels
of BODs COD during the cold months due to
lack of microorganism activity at low
temperatures, dilution of organic matter and
rising water levels (Liu et al., 2000), while
they increase during the hot months due to
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higher temperatures, which cause increase
activity of microorganisms that consume
dissolved oxygen, and also increasing the
concentrations of pollutants as a result of the
large decline of water levels (Prathumratana
et al., 2008). The highest values of BODs was
recorded at Al-Sharash and Al-Salihiya
stations during the summer months because of
increasing of effluents of organic materials in
the river, the receipt of large quantities of
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wastewater, grazing areas of cows, buffaloes
and boat residues.

Phosphorus is a nutrient that important for
the growth of plants in the freshwater system
(Varol et al., 2011). The present results
showed increase of total phosphate
concentrations during the summer months.
The increase in phosphate concentrations
during the hot months resulted in the release
of phosphate from sediments (Rakocevic,
2012) and the degradation of organic matter
because of increase microorganisms activities
during hot months, decrease water levels, and
evaporation processes. These results agree
with Al-Shawi (1999) and Hameed &
Aljorany (2011).

The decrease in phosphate concentrations
during spring for all stations may be due to
their consumption by algae, aquatic plants
(Faragallah et al., 2009). This agree with
Hassan (2013) who found low concentration
of total phosphorus in Shatt Al- Arab river,
and decrease concentration of total phosphor
at Al-Dweab station, which is the farthest
point from the sources of effluent discharge,
this is may be due to self-purification capacity
of current which incoming from sea and
dilution processes. This agree with Kuame et
al. (2012).

The results of present study was showed
significant  fluctuations in  values of
ammonium ion during the months of year,
which increased during the winter months
gradually in all stations due to the lack
activity of microorganisms during the cold
months and the reduction of their needs for
protein synthesis (Chang et al., 2006).

Al-Salhiya recorded the highest values in
nitrate concentrations compared with the
other stations, Al-Sharash and Al-Dweab.
This is due to the increase in the discharge of
sewage from untreated effluents of loaded
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with organic and inorganic compounds
containing nitrogen compounds (Johnson &
Chase, 2004), in addition to rains drifts from
organic compounds and nitrogen fertilizers
from neighboring agricultural lands (Lomoljo
et al., 2009). The decrease in the nitrate
values in the winter months in the study
stations may be due to the lack of activity of
microorganisms and breakdown of organic
matters that consumed by plants and
phytoplankton (Antoine & Al-Saadi, 1982;
Davies et al., 1995).

The results of present study showed
monthly and spatial variations in the values of
the organic pollution index for all stations.
The highest monthly and annual values of the
organic pollution index were recorded at Al-
Salhiya station. This may be due to nature of
the area, population density, restaurants and
untreated wastewater flowing directly to the
Shatt al-Arab (Al-Imarah et al., 2001), in
addition to the agricultural waste, the waste of
livestock and the ejected waste from
hospitals. This is consistent with study of
Saleem & Hussein, 2013; Al-Kanani, 2017)
while monthly and annual organic pollution
index values were decreased at the third
station (Al-Dweab). This decline of OPI may
be due to the disruption of water payments
coming from the Gulf and the dilution of
Karun water, however, it is still within the
minimum organic pollution due to the
dumping of ships and activity boats within the
area, wastewater from the city of Al-
Muhamara and Abadan refineries, another
polluted sources that to the river. This study
do not agree with what was found by Al-
Kanani (2017) who referred that the two
stations of Sindbad and Abi Al-Khaseeb had
closed and less polluted values than the third
station near Al-Sader hospital and do not
agree with Saleem & Hussein (2013); they
showed that the lowest values for the OPI
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were at the station of Magal. The highest
values of OPIl was recorded during the
summer months because of the high
temperatures which lead to the faster
decomposition of organic matter and the
higher the dissolved organic matter, the
higher the organic pollution load (Rahul et al.
2013). This agree with Al-Aboodi et al.
(2018) whom demonstrated the decrease in
quality of the Shatt al-Arab water under the
influence of a high level of organic pollution
during the summer. The lowest value of OPI
was in winter because of the lack of activity
of microorganisms consequently the reduction
of organic matter. This agree with Al-Hejuje
(2014) finding. Our conclusion is consistent
with Hassan (2013) who showing that the
organic forms of phosphorus and nitrogen are
predominant, confirming of presence organic
pollution in the Shatt Al-Arab river.

Conclusions

It was noted that the Shatt Al-Arab river is
organically contaminated and Al-Salhia was
the worst polluted station.
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