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Abstract 

        The current study was conducted to detect the contamination of the water and sediments of the 
World Heritage component of the Hawizeh Marsh, Umm al-Naaj pond, with heavy metals (Pb, Cd, Ni) by 
studying the concentrations of these elements in water and sediments. The study showed that the 
concentrations of the studied elements in water in all locations and seasons all exceeded the standard 
values specified by the American Environmental Protection Agency (USEPA) and the Iraqi Standard 
Specification No. (417) for the year (1967) for drinking water and household uses. This indicates the 
presence of polluting sources for the water of the Umm al-Naaj pond. As for the sediments, the 
concentration of the studied heavy elements was within the permissible limits, except for the element 
nickel (Ni), which exceeded the permissible limits. 
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Introduction  

         The entry of pollutants into the aquatic 
environment due to human and natural 
activities is one of the most important issues 
facing societies today due to industrial 
development, economic growth and the 
production of a variety of compounds and 
chemicals. Others for environmental pollution 
by humans (Osama & Muhammad, 2021) (Kalay 
et al., 1999). Heavy metals are considered one of 
the most dangerous pollutants because they 
tend to bioaccumulate, bioaccumulation means 
an increase in the concentration of a chemical in 
the body of an organism over time compared to 
its concentration in the environment (Tamer 
Khairy, 2019). The possibility of detecting these 
pollutants and the possibility of treating them is 
extremely important, and many researchers 
have resorted to finding natural solutions to 
detect and reduce the size of these pollutants. 
Some studies have used aquatic plants to assess 
changes in the environment through  ,  The 
biological response of some plants and this 
process is called biological monitoring (Tamer 
Khairy, 2019) (Chaphekar, 1995). Where the 
biological control of pollutants depends on the 

ability of some plants to accumulate a large 
amount of some pollutants without obvious 
harmful effects (Hssin et al., 2021) (Lewis, 
1995). For a long time, it has been known that 
reed and papyrus plants represent the main role 
in scientists’ research, in an interesting way, 
because they are considered plants capable of 
purifying water by taking nutrients and 
dissolved pollutants in the water in which they 
live and providing a clean environmental habitat 
free of pollutants for many other species.  ( 
Clevering et al., 2001).   There are many studies 
showing the role of reeds as a treatment for 
water pollution when exposed to different 
environmental conditions. Phragmites, Typha 
spp. are also widely used in Europe and North 
America in bioremediation (Brix, 1999). 
(Mohamed et al., 2021) indicated that reeds are 
biennial plants, with a height of between )4-3( 
m, and long leaves. It is located out of the water. 
 Reeds are widely distributed plants all over the 
world except for the Antarctic and North poles 
(Nguyen et al., 2013) (Galatowitsch & Van der 
Valk, 1996). This species is widely distributed in 
Iraq in the marshlands and swamps in the 
southern regions, and its spread extends to 
central and northern Iraq, as its plants grow in 
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shallow waters, clay soils, fields and semi-saline 
wetland environments (Keddy, 2010) (Shipley et 
al., 1989). There is also a study that proves that 
reed plants (Phragmites australis) are effective 
and successful invasive plants that reproduce 
sexually by seeds and also expand through roots 
that have the ability to recover quickly after 
damage to the above-ground growth (Hamdan et 
al., 2010) (Al-Hilli et al., 2009) (Alwan, 2006). 

       Description of the study area: The Umm 
Na’aj pond is one of the important parts of the 
Al-Hawizeh Marsh, as it met (5) out of (9) 
criteria for the Ramsar Convention, especially 
those related to biodiversity It was also included 
in the World Heritage yard. The Umm al-Naaj 
pond is located in the governorate of Maysan, 
specifically east of Al-Kahla district, with central 
coordinates (31.60284º N) and (47.61991º E). 
Note Figure No. (1) and there are many villages 

Adjacent to the pond, the most important of 
which are the village of Abu Khassaf, the village 
of Bani Hashem, the village of Al-Mail and the 
village of Umm Al-Hanager, as well as large areas 
of agricultural land whose water drains towards 
the lagoon through several drainages, the most 

prominent of which is the (Hameeda) drainage 
system  There are also many oil facilities 
adjacent to the Umm al-Naaj pond, the most 
important of which are the Halfaya field, wells 
and its purification stations, and the third gas 
station. The northeastern part of the city of Al-
Amarah, and this river, in turn, branches into 
three branches: Umm Al-Tus (Abu Khassaf) and 
Al-Zubayr (the breadwinner) And Al-Hasiji, 
which all flow into the pond of Umm Na’aj. Note 
Figure (2), in addition to the rain water, which is 
characterized by its annual fluctuation. As for 
the indirect sources, they include the Al-
Musharrah River, which flows into Barakat Al-
Sawdah, as well as the seasonal Al-Sanaf marsh 

Who drains his water into the Great Pond where 
the water level increases in times of floods In 
these ponds, the water goes towards the pond of 
Umm Na’aj. As for the water drainage outlets, it 
includes the El-Kasara drain, which flows into 
the Tigris River, where the village of El-Kasara is 
located    , And the al-Suwaib outlet, which flows 
into the Shatt al-Arab there, south of the city of 
Qurna (Rida, 2017) 

 

Figure (1) The locations of the current study in Um Naaj pond 

http://www.neuroquantology.com/


Neuro Quantology | Jul 2022 | Volume 20 | Issue 7 | Page 1134-1142 | doi: 10.14704/nq.2022.20.7.NQ33143 
 Youssef Ali Naim Al-Maryani/Detection of pollution with some heavy metals in water and sediments of the Hawizeh Marsh, Umm al-Naaj pond 
/ Maysan province, Iraq 

 

1136 

eISSN 1303-5150 www.neuroquantology.com 

 

Figure No. )2) shows the component of the Hawizeh Marsh, the surrounding area, and the rivers 
feeding it. 

 

Materials and methods 

sampling sites 

Three locations were selected for collecting 
water and sediment samples, which are as 
follows: 

1- The first site: includes the area where the 
Umm al-Tus River is connected to the Umm al-
Naaj pond. This site represents a river 
environment where the water is flowing. It was 
also noted that the water turbidity was 
relatively high as a result of the movement of 
boats. The reverse flow of water from the 
marshes towards the river was observed in the 
fall due to the low water level. One of the main 
sources of nutrients, as well as due to the 
increasing demand for water in the growing 
season of barley, wheat and other crops. It was 
also noted that the end of the river branched 
into several branches towards the marsh and it 
consisted of a group of islands resulting from the 
sedimentary accumulations carried by the river, 
which were deposited as a result of the low flow 
rate. 
2- The second site: It includes the shallow part 
of the marsh, whose depths range from ((10 cm 
to (50 cm)). The water is relatively stagnant and 
less turbid. This area is characterized by a large 
number of birds Which feed on organic matter 

and benthic organisms, and some plants 
dominate some parts of this area Submersible 
water has also been observed grazing herds of 
buffaloes and cows in parts of this region. 
3- The third site: It includes the deep parts of 
the marsh, where its depth ranges from (50 cm-
400) and its waters are characterized by 
stagnancy. This area is the ideal environment for 
most of the marsh fish, as well as characterized 

It contains a group of reedy islands, some of 
which are fixed and others are mobile, and they 
are called floating islands or (sluggish), as they 
provide shelter for many birds and other 
animals. 

 Measuring the concentration of heavy 
metals: 

  The concentrations of heavy elements were 
measured using the Flame Atomic Absorption 
Spectrophotomete (AAS). The total 
concentrations of heavy elements in water were 
calculated from the calibration curve. As for the 
heavy elements in sediments, they were 
calculated as stated in (Al-Shater, 2013) and 
according to the following equation:     𝐸𝑐𝑜𝑛 =
(𝐴−𝑅)×𝐵

𝐷
 

Since: 
  Econ: represents the concentration of the 
element in the sample (ppm). 
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 A : represents the concentration of the element 
extracted from the calibration curve (mg/L). 
 B : represents the final volume of the sample 
(ml). 
D: represents the dry weight of the sample 
(grams). 
R: represents the value of the witness 
 In order to perform the measurement process, 
we performed the following steps: 
 

1- Extraction of heavy metals 
2-1-1 Extraction of heavy metals in water 
(Dissolved Heavy Metals in water) 
Water samples were prepared to measure the 
total concentrations of heavy metals by filtering 
the samples to remove impurities and adding 
1ml of nitric acid per liter of the water sample. 
The samples were kept in polyethylene bottles 
until measurement using atomic absorption 
spectrometry (AAS) (Al-Shater, 2013). 
 

1-2 Extraction of heavy metals from 
sediment 
To extract heavy metal ions in the sediment, 1 g 
of the dried and ground sample was weighed 
and placed in a 50 ml test tube with a tight lid. 
Then a mixture of 10 ml of nitric acid (N 0.5) 
was added gradually and 6 ml of hydrochloric 
acid. This mixture is usually called Royal water 
and then placed in a shaker for 16 hours (cold 
digestion), to allow the oxidation of the organic 
matter and then filtered the suspension and 
completed the volume to 50 ml where it is ready 
for measurement (Verma & Dwivedi, 2013). 

-3 Preparation of Blank solutions 
The mock corrector solutions were prepared 
using the same materials used in the digestion 
process of the samples except that the sample 
material was not added (Federation, 2012). 
4- Preparing standard solutions for the 
elements to be examined. 
Standard solutions of the elements to be 
examined were prepared according to the 
methods mentioned in (Federation, 2012) 
4- The bioconcentration factor (B.C.F) and 
the biosedimentation factor (B.S.F): were 
calculated according to the method (Landis et al., 
2017) by dividing the total concentration rate of 
each element in organisms (A) by its total 
concentration in water (B). and sediments (C) 
respectively and according to the following 
equations: 

B. C. F =  
𝐴

𝐵
 

B. S. F =
𝐴

𝐶
 

-4 Estimation of the degree of sediment 
contamination with heavy metals and an 
estimate of the least effective extent on living 
organisms: 
         Effect Range-Low (ERL) The degree of 
contamination of water and sediments, whether 
or not they are contaminated with heavy metals, 
was determined by comparing the value of the 
total concentration of these elements with the 
specified standard values from Accepted by the 
US Environmental Protection Agency (USEPA) 
and the Iraqi Standard No. (417) for the year 
(1967) for drinking water and household uses. 
 
Results and discussion 
1- Heavy elements in water 
         Through the results of the current study, it 
was found that the highest value recorded for 
lead element is 0.0983 PPM in the second site in 
the winter season, while the lowest value was 
outside the detection limits (ND) in the winter in 
the third site, and the values of the first and 
second sites in the winter and spring seasons It 
was outside the permissible limits for lead in 
water of 0.05 PPM. The highest value recorded 
for cadmium (Cd) is 0.0221 ppm in winter in the 
second location, while the lowest value is 
outside the sensitivity limits (ND) in spring and 
summer in the third and first location, 
respectively, and the values of winter and spring 
in the second location were outside the 
permissible limits which are 0.01 PPM, It was 
noted that the results are less than what was 
reached by (Abo-Ksour, 2016) in a study on 
some Iraqi marshes, and it was also found that 
the values of the results of the current study are 
higher than the results reached by the Maysan 
Environment Directorate for the year (2012), 
which recorded 0.005 ppm)) for lead and 0.002 
ppm) for nickel, while the value of cadmium was 
outside the sensitivity limits, and this warns that 
there is an increase in pollutants entering the 
pond. The reason for the high element of lead in 
the first and second sites and cadmium in the 
second site may be attributed to it To their 
proximity to the insulation towers and stations 
of the Maysan Oil Company, where they can be 
changed in the places of the water road in the 
processes of isolation, filtering and drilling, or by 
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volatilization of gas resulting from burning and 
oil residues in the burning towers, and since the 
direction of the prevailing winds is in the 
direction of the marsh, note Figure No. (3) What 
reinforces this is the presence of heavy metals in 
relatively high proportions in most of the oil 
fields belonging to the Maysan Oil Company, 
according to what was stated by Al-Talibawi and 
Al-Atabi, 2016). As well as what was found by 
(Al-Suleimani, 2006) that there is a high value 
for the concentrations of heavy metals in water 
contaminated with oil residues from oil 
refineries, or perhaps pollution may result by 
increasing the water share entering the marsh, 
which is polluted from sewage treatment plants 
In the district of Al-Amarah and the district of 
Al-Kahla, as these stations drain their water 
without actual treatment to the Tigris River, 
which is the main feeder of the marsh, and 
recently the use of combustion engines that use 
gasoline has increased by fishermen and marsh 
dwellers to drive their boats inside the marshes, 
The use of these engines produces many 
pollutants. In addition to the above, the high 
percentages of heavy elements in the marshes 
can be attributed to dust storms that have been 
observed in abundance in the past few years, 

and which are adsorbed on the surfaces of their 
grains of heavy elements present in the 
atmosphere that reach the water through their 
deposition. by high humidity. As for the element 
nickel (Ni), its highest value was 0.0882 ppm in 
the spring season in the second location and the 
lowest value is outside the sensitivity limits 
(ND) in the summer in the first and third 
locations.  
        The presence of nickel is also attributed to 
the same reasons mentioned above. It was 
within the permissible limits out which is 0.1 
PPM . For information, the permissible limits 
were taken according to the Iraqi Standard 
Specification No. (417) for the year (1967) for 
drinking water and household uses. It was noted 
that the values of all the studied elements in the 
third site are low, and the reason for this may be 
due to the distance of this site from the sources 
of pollution, as well as the lack of it towards the 
polluted winds from the burning towers, and 
this site is separated from the rest of the study 
area in the dry seasons, summer and autumn, as 
a result of the low water level. It can be observed 
Figure No. (3) and Table No. (1), which show the 
values of heavy elements in water.  

Table No. (1) shows the values of heavy metals studied for three sites in the Umm Al-Naaj water 
marsh during the study period 

(pb(ppm     cd (ppm)  Ni(ppm)  Heavy 
elements in 

water first Second  third  first Second  third  first Second third 

0.04 0.0293 - 0.0083 0.0051 - 0.02 0.014 - Autumn 

 

0.0761 0.0983 ND 0.0086 0.0221 0.0096 ND 0.058 ND winter 

0.0621 0.067 0.01 0.00591 0.0175 ND 0.01 0.0882 0.00741 spring 

0.05 0.045 - ND 0.00871 - 0.0178 0.0326 - summer 

 

0.05 0.05 0.05 0.01 0.01 0.01 0.1 0.1 0.1 UP LIMITE 

 

 
2- Heavy elements in sediments 
           Sediments are considered one of the most 
important evidence through which aquatic 
ecosystems can be monitored (Abbas et al., 

2006), and sediment pollution is one of the most 
stressful sources for the ecosystem because 
sediments represent the main source of 
nutrients that aquatic plants depend on, which 
represents the basic base of the food pyramid. 
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Sediment contamination can cross the food 
chain to the acquired levels of the food pyramid 
(Aderinola et al., 2009). and modified in soil 
(Caeiro et al., 2005). It was noted through the 
results of the current study that the highest 
value recorded for lead is 164.2221 ppm in The 
first site was in the fall season, while the lowest 
value was recorded at 17.901ppm in the winter 
in the first site, and all the values were within 
the permissible limits for lead, which is 300 
PPM. While the highest value recorded for 
cadmium (Cd) is 0.988ppm in winter in the first 
location, while the lowest value is outside the 
sensitivity limits (ND) in winter in the second 
and third locations. Also, all values were within 
the permissible limits for cadmium, which is 3 
PPM. As for nickel (Ni), its highest value was 
86.7965 ppm in winter in the first location, and 
the lowest value was 11. 21 in the summer in the 
second site, and the value of nickel in the winter 
in the first site only was outside the permissible 
limits for the element, which is 75 PPM, and it 
was noted that the values of the current study 
exceed the values measured by the Maysan 
Environment Directorate for the year (2011) 
Which recorded 9ppm) for lead and (65ppm) for 
nickel, while no value was recorded for 
cadmium, This means that there is an increase in 
pollutants over time. (Yassin, 2011) studied the 
measurement of heavy metal concentrations in 
water and sediments in some parts of the 
marshes of southern Iraq and showed that the 
concentration of heavy elements in the 

sediments is greater than their concentration in 
water and this is consistent with the current 
study, and the reason for this increase may be 
due to the high susceptibility of heavy elements 
to bonding or Adsorption on the surfaces of 
sediment granules. The accumulation of heavy 
elements in sediments is also due to several 
factors, the most important of which are soil 
texture and the ability of its granules to 
accumulate and store heavy elements, as well as 
the natural content of heavy elements in the 
sediments, as well as the quality and density of 
vegetation cover, as there are some plants that 
have the ability to accumulate some heavy 
elements in their tissues, such as the reed plant ( 
Lee & Scholz, 2007). The reason for the low 
values of heavy metal concentrations may be 
attributed to the ability of the marshes 
ecosystem to treat and reduce heavy metals and 
convert them into harmless compounds through 
their accumulation in the tissues of animal and 
plant organisms. By building industrial wetland 
systems For example, the UK Environment 
Agency has spent large sums of money on 
schemes to build wetland systems in England 
and Wales (Kadlec et al., 2000) (Verhoeven & 
Meuleman, 1999). For information, the 
permissible limits approved by the World Health 
Organization (WHO) (Programme & Chemical, 
1996) were taken. It can be observed  Table No. 
(2), which show the values of heavy metals in 
the sediments. 

Table No. (2) shows the values of heavy metals studied for three sites in the sediments of Hawr 
Umm al-Naaj during the study period 

 (pb(ppm  cd (ppm)   (Ni(ppm  Heavy 
elements in 
sediments 

first Second Third first Second Third first Second Third  

164.22
21 

129.741  0.1175 0.0525  66.21 21.49  autumn 

 

17.901 43.0951 27.183
1 

0.988 ND ND 86.796
5 

45.9045 58.4359 winter 

22.242 38.21 23.122 0.527 0.231 0.008
22 

11.5 33.21 42.6 spring 

 

65.377 58.43  0.22 0.581  41.46 11.21  summer 

 

300  300 300 3 3 3 75 75 75 UP LIMITE 
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1- The bio-concentration factor (BCF) and 
the bio-sedimentation factor (BSF) 
The bioconcentration factor (BCF) and the bio-
sedimentation factor (BSF) are values that 
represent the ratio of the concentration of 
heavy metals in living things relative to their 
concentration in water and sediments. In their 
bodies from different sources, as the more the 
value of the factor increases, it indicates a 
greater ability for life to accumulate heavy 

elements in its bodies (Gobas & Morrison, 
2000). Also, a BCF of more than 1 indicates that 
the accumulated chemical is lipophilic, while a 
BCF of less than 1 indicates that the 
accumulated chemical is not lipophilic, as these 
chemicals are highly compatible with lipids and 
are concentrated in tissues with The higher 
lipid content rather than its concentration in 
the aquatic environment (Landis et al., 2017). 
   

 
Table No. (4) shows the values of the bio-concentration factor (BCF) and the bio-sedimentation 
factor (BSF) in the cane plant. 
 

Biosedimentation 
andconcentration 
factor 

Ni(ppm) Cd(ppm)  Pb (ppm)          

concentration in 
water 

          0.0441   

 

0.011 
 

           0.4915 

 

Concentration in 
sediment 

49.145    0.494             90.73 

 

Conclusion 

         We conclude from the current study that 
there are high concentrations of heavy 
elements in the water that exceeded the 
permissible limits, and this indicates that there 
are sources of contamination of the water of 
Umm al-Naaj pond with heavy elements. 
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