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Perceptions about water pollution among

university students: A case study from Iraq

Laheab A. Al-Maliki**, Sabeeh L. Farhan?, Ihsan A. Jasim?, Sohaib K. Al-Mamoori* and
Nadhir Al-Ansari®

Abstract: This study intends to evaluate university students’ awareness regarding
water pollution in Iraq to show the environmental education contribution in redu-
cing water pollution. The study was conducted in Wasit university, Wasit province,
Iraq by field questionnaire survey with 388 students from the civil engineering
department and engineering college. The questionnaires were divided according to
the pollution causes into industrial, agricultural and sewage water pollutants. The
data were analyzed utilizing the thematic analysis to assess environmental knowl-
edge and awareness of water pollution risks. The results show that most students
have high interest in environmental conservation, yet, a lack of education in general
environmental education, as the educational curriculum focuses on theoretical
aspects more than the practical ones. The results also show that the media role is
inactive concerning environmental awareness of water pollution. This study pro-
vides a scientific view of policymakers for potential future conditions to find solu-
tions that achieve sustainability goals.

Subjects: Agriculture & Environmental Sciences; Environment & Health; Conservation -
Environment Studies; Higher Education

Keywords: Agricultural pollution sources; environmental awareness; industrial pollution
sources; university student’s awareness; water pollution

1. Introduction

Water is an essential component contributing to continuing life on the earth planet, existing the
cities and prosperity the industries (Khan et al., 2020). Accordingly, managing freshwater sources
are a significant issue for policymakers under the impact of climatic and socio-economic factors
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(Yasin Osman et al., 2019). Climate change led to depletion widely potable water sources in the
centre of cities. On another side, it increases the water demand (Fenu & Malloci, 2020; Zubaidi
et al,, 2018). Additionally, the United Nations’ outlook to 2050 indicates that the level of urbaniza-
tion is anticipated to grow from (50-69) % based on 2009 as a baseline (Nahla Abbas et al., 2018).

Moreover, between 2010 and 2050, 40% of the global population may be under severe water
shortage (Zubaidi et al., 2018). Developing countries faced a considerable challenge, which is
maintaining and improving environmental quality to attain sustainability. Although these countries
found laws and policies to control, monitor and reduce environmental pollution, they fail to
enforce them to protect the environment. Additionally, in the developing countries, the water
supply systems are inadequate and delivered low water quality that resulted from water demand
increases rapidly and discharges the untreated wastewater direct to the freshwater sources
(Awoke et al., 2016; Zulu et al.,, 2020). WHO, 2017 stated that municipal water supply system
must deliver safe and clean water (i.e., water does not have living microorganisms or harmful
chemical substances in concentrations more than the acceptable limit). On the other hand, UNEP,
2016 reported that urbanization and development growth contributed to extensively increasing
contamination in freshwater sources (Selvakumar et al., 2017).

Water pollution has been in the centre of international attention because of detecting hazardous
materials into water body worldwide, resulting from different climatic and socio-economic factors
(Hasan et al,, 2019). Freshwater sources with good quality represent a high priority to people, not
only for potable water but also for tourism resources. The freshwater quality evaluation is sig-
nificant for managing and developing freshwater sources to gain sustainability in this context. For
this purpose, protecting the quality of water by collecting and treating the domestic and industrial
wastewater is vital to the environment and human health in urban areas (Al-Mamoori & Al-Maliki,
2016; Kiguchi et al., 2016; Noorhosseini et al., 2017). Therefore, Paying attention to environmental
awareness is essential in all societies, whether developed or developing. Many studies have been
conducted regarding environmental education recently, for example, see Riordan, M. and E.J.J.T.E.
Q. Klein (Riordan & Klein, 2010), Soto-Cruz, R., et al. (Soto-Cruz et al., 2015), Jadhav, A, et al.
(Jadhav et al., 2014), Onder, S.J.J.0.A.S. (Onder, 2006), O§uz, D., I. Cakci, and S.J.T.0.D. Kavas (Oguz
et al.,, 2011), Freije, A.M,, et al. (Freije et al., 2017), Bashir, M.J,, et al. (Bashir et al., 2020) and Maffiq,
AM.d.C,, E. Silva, and L.A.G.J.A.S.B.S. Jacovine (Maffia et al., 2011).

Since Iraq is located in an arid to a semi-arid area that generally suffers from water scarcity, and
is anticipated to grow in the future due to the influence of different factors including climate
change (Nahla Abbas, Wasimi et al., 2016a; Nahlah Abbas, Wasimia et al., 2016b), pollution
(Mohammad & Jassim, 2014; Sabreen et al,, 2020) and a high rate of population growth. Iraq
depends on the Tigris and Euphrates Rivers as the primary sources of potable water (Zubaidi et al.,
2019; Zubaidi, Al-Bugharbee, Muhsin, Hashim, & Alkhaddar, 2020). Tigris river faced considerable
water lacks from 2009 to 2014. These water lacks are anticipated to increase due to global
warming and increasing water demand upstream (Turkey, Syria and Iran) (Al-Ansari et al., 2018;
Chabuk et al., 2020; Mohammad & Jassim, 2014).

After 2014, Iraq faced terrorism, which attacked several dams that influenced water control in
the rivers. Consequently, water shortage was increased, particularly in Iraq’s southern provinces,
and Wasit is one of these provinces. The water quality and shortage problem adversely affect the
environment, waterbody, the agricultural sector and economy (Aljanabi et al., 2018a, 2018b;
Consuelo, 2020). Besides, Iraq faced the acute impact of climate change and is expected to worsen
by increasing the temperature and reducing the rainfall (Yassin Osman et al., 2017). The imple-
mented literature to assess the quality of Tigris River water referred to an increase in the presence
of various pollutants (Abdulwahab & Rabee, 2015; Al-Obaidy et al., 2015; Omar, 2017). Hence, it
became necessary to assess the level of awareness of water pollution and its impact on mitigates
this problem.
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Figure 1. The study methodol-
ogy flowchart.

This study explores university students’ awareness in Iraq as this kind of studies have not
been conducted. Wasit Governorate was chosen as a case study, as it is one of the most
important cities through which Tigris River passes and is one of the most important centres of
industrial and agricultural activities. The fourth stage students in Civil Engineering College were
selected as the study sample to assess their awareness of water pollution because they spent
a long time at the university. Thus, the role of higher education in rising awareness can be
evaluated. Moreover, this study could be a platform for studies in the future regarding this
topic. The results should be very beneficial to the government to adopt mitigation plans to
solve pollution problems.

First, the study area and the water resources available in it were identified. Also, the study
population, its knowledge background and the reasons for choosing it, were discussed. Then, the
water pollution sources that the study area suffers from are mainly discussed and based on which
the questionnaires were formulated. After collecting the answers, the statistical methods were
applied to obtain environmental awareness indicators. The research methodology flow chart is
presented in Figure 1.

2. Materials and methods

2.1. Study area

This study was conducted at the University of Wasit, Engineering Collage for nine months period
of research. Figure 2 shows Wasit provenance location as the students who were chosen to
conduct the study represent the provenance. The main water resource in Al-Kut city is the Tigris
River. The length of the river reach in the city is 250 km controlled by Kut Barrage (Abbass Jasim
et al,, 2017)

Identifying the main water pollution
sources

Design the environmental questionaries

Choosing the targeted population to
assess the environmental awareness

Appling the statistical analysis to the
questionaries’ answers

Discussing the results and present the
conclusions
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Figure 2. Location map of wasit
provenance Iraq.
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2.2. Sampling and survey design

Most water resources pollutants result from factors within Iraq. So far, there was no response to
this high pollution, be it on formal and informal levels. Additionally, no punitive actions or enforce-
able laws were adopted to fit the significant damage, knowing that the research is still attempting
to fill the gaps in the definition of the problem by justifying the reasons for the absence of the
response. The study is trying to inquire about the awareness of water pollution of an essential and
very aware segment compared to other sectors. This inquiry aims to determine students’ percep-
tion of different pollutants and contaminants in the local water environment to reduce water
pollution. The lack of awareness of water resources in Iraq harmed water pollution and to its
optimal investment.

The study population may be identified as all the Civil Engineering Department students at the
Faculty of Engineering, the University of Wasit totalling 388 students distributed on fourth stages
students. The selected students take a compulsory course for designing water networks and
another compulsory course in designing irrigation and drainage networks. However, no environ-
mental course is available during the four years of their study.

2.3. Water pollution and environmental awareness

Environmental awareness aims to acquire and promote environmental protection values.
Education and public collaboration may improve the environment quality by enhancing the
students’ basic knowledge. thus, increasing their environmental awareness of the natural
resources of the watershed in which they live (Athman & Monroe, 2001)

During the seventies of the last century, the environment issue was handled by small groups of
scientists and experts into a general political problem. This problem requires significant knowledge
and action by the state, the private sector, the civil society and the public. The research results
must be translated into clear policies to be followed by the state and the leaders of the private
sector and civil society and community members. Environmental awareness must become a way
of living and integrated into our consciousness, values and everyday actions. It should be reflected

Page 4 of 17



Al-Maliki et al., Cogent Engineering (2021), 8: 1895473 &;K;' cogent —-an g in ee rin g
https://doi.org/10.1080/23311916.2021.1895473

Figure 3. Annual water use by
sector in Iraq [https://water.

fanack.com/iraq/water-uses-in-

iraq\].

in the planning and work in all civil society sectors, the private industry and the state. It requires
a new ideology and perhaps a further reading of our moral and spiritual heritage to adapt to life’s
survival on earth.

2.4. Water pollution sources

Water is essential as oxygen to humans; therefore, it should be reasonably pure. Otherwise,
humans will be seriously harmed. However, unfortunately, the water’s purity is almost impossible,
considering the many pollutants in the environment. Besides, many people do not know that water
is connected to living beings; thus, water contamination is also linked to living beings.
Undoubtedly, water pollution constitutes a severe problem that is no less dangerous than air
pollution since they are common in the pattern of pollution prevailing in third-world countries.
However, since water is a significant element in an individual’s life, here lies the importance of
preserving it and preventing the spread of dangerous diseases.

There were no concerns about water pollution in the past. There was a belief that rivers, lakes
and oceans are the best place for dumping waste disposal and these are the same sources of
drinking water (Islam, 1990). Human activities, industrial and agricultural growth, and social
communities involve several negative influences reflected in nature’s water cycle. It starts from
the water evaporation stage from the ground and ends by returning to that loaded with various
contaminants. Nature may have a decisive role in improving several cases of water pollution,
where it contributes to removing or reducing the number of pollutants caused by humans.
However, this natural weapon is weak and is getting more vulnerable with the increasing industrial
growth and the highly concentrated pollutants emitted in the necessary environmental elements
(air—water—soil).

The fresh potable water constitutes only 0.7% of rivers, lakes, underground water and water vapour
in the air. If this light percentage of pure potable water is distributed according to the population
distribution on earth, it will cover humans’ needs; however, there is no fair distribution of natural
resources. For example, we find that the number of rainfalls in tropical regions reaches several meters
while almost nonexistent in some desert areas. The imbalance demonstrated in the Amazon basin,
which intakes 20% of fresh groundwater while inhabiting a meagre percentage of the world popula-
tion (Paramanik, 2018). The primary sources of water pollution are the Industrial sources, Sewage
sources and Agricultural sources. Figure 3 presents the water used annually by sector in iraq.

2.4.1. Industrial sources
Plants water and droppings form 60% of the total contaminated materials in seas, lakes and rivers.
Most pollutants are dropped from factories such as tanning, lead, mercury, copper, nickel, paint,

(0 Agriculture
0 Industrial and
municipal
Fish farms and
livestock
Marshlands

() Flow to the Gulf via the
Shatt Al Arab River
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cement, glass, detergents, dairy sterilization, slaughterhouses and sugar refining factories. In
addition to the pollution caused by the hydrocarbon resulting from oil pollution and the thermal
pollution resulting from the high-water temperature used for cooling engines, machines plants and
nuclear reactors. This rise in the water temperature reduces the amount of oxygen therein, which
will be reflected negatively on all organisms living in this water area, which loses its natural
balance (Pennington & Cech, 2009).

Most of the factories in developing countries and even developed countries do not adhere to
industrial waste regulations; instead, they drop their water waste. It should be noted that the
traditional methods of water purification do not eliminate the industrial pollutants (like hydro-
carbons) inorganic contaminants, pesticides and other various chemicals. Besides, the chlorine
used in water purification reacts with hydrocarbons, forming carcinogen carbohydrate chlorine
materials. One of the forms of industrial pollution is when some factories and power plants use
rivers and lakes water in the cooling process, resulting in the rise of water temperature, which
negatively affects water and aquaculture’s biochemical reactions. Factory residues are considered
one of the largest sources of pollution in rivers, seas and oceans. These residues contain many
toxic chemicals discharged into the water surfaces such as rivers, seas, or agricultural drains
sewage systems. The different chemicals depend on existing industries types and the type of
processing in each plant. However, most factories drop many materials such as acids, bases,
detergents, dyes, certain phosphorus compounds and heavy toxic metals such as lead and
mercury causing severe pollution to the water they are dropped.

2.4.2. Sewage sources

Sewage is considered one of the most acute problems of public health in many third world
countries. Since most of these countries (including Iraq) do not have an integrated sewerage
system, some big cities do not have a sanitation network. The problem occurs when the towns
drop sewage water in the river's course without treatment, thereby causing a severe health
problem. Moreover, septic tanks in places where there is no sewage network will harm public
health, mostly if these are left exposed, or their waste is dumped in the vicinity of houses, where
the breeding of mosquitoes and flies cause many diseases. In addition to pesticides use that would
hurt human health.

Sewage water contains a large amount of organic material and vast numbers of aerobic and
anaerobic microorganisms. When it reaches the surface water, the aerobic organisms consume the
oxygen to degrade the natural materials, and thus causes a shortage of oxygen, leading to
suffocation and death of the marine organisms. After their departure, the bacteria or anaerobic
micro-organisms begin their degradation, creating a rot and spoil state.

Wastewater consists of water used at home, whether in bathrooms or kitchens, and the water
used in some workshops, small factories and fuel stations located within the city.

Wastewater contains a high percentage of water, 99.9%, and the remaining are solid, colloidal
and dissolved materials. The following pollutants characterize wastewater:

1- The presence of toxic substances, such as lead, nickel, mercury, chromium, cobalt, cadmium
in high concentrations above the permitted international rates. These substances are originated
from industrial wastewater and are precipitated in the soil up to the plant and then animals and
humans. And cause many diseases that harm human health.

2- The presence of many harmful bacteria to humans and animals at high rates exceeding
hundreds of millions of coliform groups, which are the primary source of intestinal diseases. as well
as the salmonella bacteria which cause typhoid, gastroenteritis fever and the Shigella bacteria
which causes diarrhoea.
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3- Parasites eggs presence that cause many diseases such as bilharzia, hookworms, Ascaris and
liver worms. As well as the presence of eggs that cause illness to cattle then transmitted to
humans such as tiniasuliom and toniasagiinata.

4- The presence of fungal, bacterial and insects’ pesticides, herbicides, phosphorus compounds,
chlorides toxic, industrial, mineral and organic detergents.

5- The presence of high levels of humidity in the sludge accompanying this water over 95%
increases their disposition or re-usage to take advantage from there since they contain a high
percentage of the necessary elements for plants improve the soil fertility.

2.4.3. Agricultural sources

The use of pesticides and chemical fertilizers in agriculture increased recently. They were part of
these substances’ drifts with rainwater and irrigation to reach the surface and groundwater and
causes severe chemical contamination of water sources. This contamination occurs either directly
by throwing them into the water or indirectly through wastewater, industrial wastewater and
agricultural wastewater poured into these surfaces. Part of these pesticides leak into the ground-
water (Brunner & Kinzelbach, 2006).

The term “pesticides” refers to any chemical substance used to resist insects or fungal or herbal
pests. Pesticides divided into fungicides and herbicides. The environmental damage caused by
these pesticides is due to the slight dissoluble compounds containing highly toxic heavy elements.
The outputs of their dissolution increase the concentration and accumulation of chloride, phos-
phorous and nitrates above the allowable limit in the agricultural environment, including animals
and humans. The pollution of ground and surface water from pesticides is due to the inappropriate
trading of these chemicals with environmental impacts and the accidents in agriculture, industry
and trade (Ali. Mokdad Hussein; Doki¢ et al., 2020).

The other type of pollution is the result of throwing drainage water in rivers.(Mohammad &
Jassim, 2014) As a result, this will increase the salinity of the water and another type of pollution
accompanying the drainage water, resulting from excessive use of fertilizers, which finally merges
with drainage water and contaminate rivers (Al-Mamoori & Al-Maliki, 2016). The throwing of
chemical nutrients (Alozoto, phosphorus and potassium) in basins, rivers and other waterways
leads to algae’s dense growth. The occurrence of the water enrichment phenomenon is character-
ized by premature ageing of the water system. The colour, taste and texture of this enriched
aqueous medium changes and its proportion of oxygen lessen. Chemically contaminated water
causes several diseases such as cancer, abdominal diseases, cardiac and eyes disease, and others
(Madramootoo et al., 1997).

3. Environmental awareness and university education

The interest in environmental issues is growing day after day due to humanity’s severe challenges.
The lack of ecological awareness is diagnosed as one of the factors affecting the environment’s
low quality. However, in order to improve the environment, we need to publish, disseminate and
deepen the environmental knowledge among the human societies by pushing and motivating
them to participate and contribute to the improvement of the environment and reduction of the
potential risks from the harmful environmental behaviours, also to solve limited problems of the
human environment by helping people to recognize these problems.

The environmental awareness programs target the social groups with their various cultural,
economic and social segments and considerations reaching the individual’s preparation to play an
influential role in improving the environment. The individual, family and community play essential
functions in activating the concepts of environmental awareness and achieving the acceptable
ecological and health levels and setting the suitable foundations for their development and
upgrade in the anticipated future. The father and the mother at home constitute the basis of
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establishing the environmental concepts among young people through the early awareness of
environmental risks and creating a mental readiness to prevent them their occurrence (Tiong et al,,
2020). The second step is the school; the educational curricula have a significant impact. The
academic curricula can be employed as a station to prepare the coming generations. These can
include healthy environment awareness signals and open the fields to expand the student’s
interests in environmental issues and incite him to take the environmental issues as a personal
and daily concern. Then, support him in becoming a literate ecological activist that requires
applying the other social institutions’ theoretical achievement and activation to play a parallel
role in achieving the same goals.

The different media institutions such as the radio, television, newspapers, periodicals and the
Internet are growing with the available broad recipient audience from all age groups. These
institutions could play the school’s role if part of their capacities and times were employed in
environmental health awareness by addressing the majority of the audience in the purest forms of
presentation. Considering the cultural and educational levels of these groups and providing simple,
light and entertaining types and examples of the positive and negative environmental behaviour
within the scope of the current cultural context.

All of these efforts unite to reach the concept of environmental citizenship which focuses on
finding a self-deterrent deriving from the inner self and pushing the man to protect, maintain and
respect the environment, and this is the essence of environmental citizenship (Cinéera et al., 2020).
It is now clear that universities play an essential and critical role in developing human societies.
Making their present and plan their future landmarks, considering it as an intellectual and tech-
nical base of the human communities by the collection and preservation of knowledge and the
formation of good trends through dialogue, interaction and generation of knowledge and work on
their progress. The education process is considered one of the university’s functions to contribute
to the complete and comprehensive development of individuals, i.e., to enable the university to
perform its human resource development function.

The university performs scientific research through its faculties and various research centres, with
the professors who consider scientific research an essential aspect of their functional responsibility. In
this context, university students, especially graduate students, carry out scientific research in various
areas under their professors’ guidance and supervision. Many examples illustrate university research’s
function in the field of environment protection and responding to its problems (Vaishali et al., 2019).
To understand these problems correctly, the environment should be one of the interconnections
between the widespread phenomena and conditions, which was tending to be separated by one of
the followers of an approach based on one scientific discipline. The approach gathering several
disciplines ignores the boundaries between the specialized sciences. It is more concerned in giving
a comprehensive and non-simplistic view to the existing problems since it is not represented first
inputting the different sciences together and understanding the process comprehensively before
analyzing and solving one of the problems. The reach for several scientific branches’ collective
education constitutes a problematic requirement that we should gradually achieve.

The individuals and groups are not concerned about the quality of the environment. They are not
moving to protect or improve it resolutely. Therefore, the collective approach is essential because
apparently, much of what is called national problems are nothing but the outcomes of individual
problems despite common between several local communities. Simultaneously, if it were possible to
resolve a local community’s specific problems, then we would have passed a long way towards
improving the environment for the favour of a broader community, such as a country or region. On
the other hand, improving the environment’s quality requires the provision of the necessary political
administration. The efforts of various social sectors extended to support its competencies and several
means. The actual integration between knowledge capabilities and other elements, such as values,
aesthetic outlook and practical skills, as well as the participation of individuals within the various
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groups and utilities that form the community, will all lead to understanding the environment and
rationalizing its management and improvement (Hungerford et al., 1980; Othman et al., 2019).

The environmental awareness aims to educate the man that he is an influential living being in
the environmental and integral parts. The excellent exploitation of the environment while main-
taining it, relies on the quality of man’s activity and his relation to the environmental entity. As
long as man is the crucial element in environmental pollution taking place on the earth’s surface,
he can also be an essential and useful element in protecting and developing this environment on
earth (Thomson et al.,, 2003).

4. Results and discussion

4.1. The awareness of industrial pollution sources

The questionnaire results revealed the presence of high-impact industrial sources of water pollu-
tion in general. It showed a negative impact of 70% from power plants on water pollution, while
only 5% showed no effect. It also revealed 85% of negative impact from throwing grease residues
in sewage pipes. The questionnaire also showed 80% of the need to prevent throwing industrial
water in the river and punish the violators. In comparison, only 5% replied that there are no
problems from throwing industrial water in the rivers. However, on the other hand, the awareness
of rivers pollution in the local environment was lesser. Upon questioning the impact of wastewater
from the Kut textile factory, 55% replied that it affects the river water; while 40% answered no
effect. Upon questioning the industrial water treatment before throwing in the river, 30% replied
that treatment. In comparison, 25% responded that there is no treatment, knowing that most
industrial water is not processed. The results are presented in Table 1 and Figure 4.

4.2. The awareness of sewage pollution sources

The questionnaire results showed weakness in the knowledge of water pollution in the local
environment. Only 45% answered that wastewater in Al-Kut is being processed, 40% answered
that there is a type of treatment. In comparison, 15% answered that there is a treatment, noting
that the wastewater throughout Wasit province is not undergoing any treatment in Wasit pro-
vince, and is being directly drained into the rivers. A high percentage of students (70%) answered
that the wastewater goes into the river, while 15% answered that it does not go into the river. On
the other hand, the awareness of water pollution as a result of wastewater, in general, was
excellent; 90% indicated that wastewater affects the aquatic organisms while 5% indicated that
they are not affected. Also, 60% answered that car wash water is drained in residential neighbour-
hoods, while 30% indicated that car wash water does not affect the water pollution.

Additionally, 85% showed concern on the water drained directly into the river, while 5% showed
no concerns, 55% indicated that the wastewater depletes the oxygen necessary to aquatic
organisms, while 20% indicated no effect. Upon asking about the impact on the biodiversity,

Table 1. The questionnaire answers percentage of industrial pollution sources

Is the plants’ Is there Is the Does the Does the
water being a need to permissible textile power plants
treated in the | prevent the | to throw auto | factory affect affect water
province drainage of | lubricants in the river quality
Wasit plants water | sewage pipes water
in the river
30 80 10 55 70 yes
25 15 85 40 25 No
45 5 5 5 5 kind of
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Figure 4. Perceptions of water
pollution causes by industrial
activities.

M Yes MNo mKindof
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30 I
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Percentage
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[
o

Is the plants' water Is there a need to Is the permissible to Does the textile factory Does the power plants
being treated in the  prevent the drainage of throw auto lubricants in affect the river water? affect water quality?
province Wasit? plants water in the sewage pipes?
river?

60% indicated the impact of wastewater on biodiversity, while 25% reported no impact. The results
are presented in Table 2 and Figure 5.

4.3. The awareness of agricultural pollution sources

The awareness of water pollution from the agricultural resources was the least. 50% answered
that there is no negative impact on agricultural activities, while 20% answered yes. 50% replied
about the effect of the residues of agricultural activities on aquatic organisms. In comparison, 40%
pointed out that there is no effect. The awareness of the impact of agricultural activities on the
biological balance and the increasing growth of some plants was the largest. 85% said that there is
an impact, and only 10% said no impact. The results are presented in Table 3 and Figure 6.

4.4. The awareness of water pollution in general

There is excellent awareness of the real cause of water pollution by the students in Irag. 50%
replied that Iraq causes the highest part of the pollution. The student’s water pollution concern
was 95%, where they answered that the concern should be sometimes permanent. There is the
awareness that the social factor requires attention to water pollution. In comparison, only 5% had
a negative answer to this question. The role of the media and the Non-Governmental
Organizations (NGOs) is inactive in spreading environmental education about water pollution,
where only 20% indicated the role of these actors in raising awareness. 90% of the students
also believed that there is an urgent need to educate people about water pollution to reduce
pollution. The results are presented in Table 4 and Figure 7.

Environmental education aims to promote students’ knowledge of environmental degradation
causes and how to preserve it by applying the scientific concept. However, students themselves
need to have a clear understanding of the water pollution sources to solve these issues.

The results show that most students have high interest in environmental conservation, yet,
a lack of education in general environmental education, as the educational curriculum focuses on
theoretical aspects more than the practical ones. The results also show that the media role is
inactive concerning environmental awareness of water pollution. The selected population should
be more aware of the environmental issues as they had been in the university for 4 years.
Therefore, more efforts must be made to raise awareness of these problems through seminars
and volunteer work, in addition to directing the media to draw attention and spread awareness
regarding water pollution. To compare the population answers and identify the most frequent
defects, the stacked Pareto Chart is presented in Figure 8.
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Figure 5. Perceptions of water
pollution causes by sewage.

Figure 6. Perceptions of water
pollution causes by agricultural
activity.
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Table 3. The questionnaire answers percentage of agricultural pollution sources

Does the agricultural
activities increase
the growth of some

Does the agricultural
activity deplete the
oxygen of the aquatic

Does the agricultural
activity cause water
pollution ?

plant ? organisms?

85 50 20 Yes

10 40 50 No

5 10 30 Kind of

90
M Yes M No MKind of

80

70

60

50
40
30
20
0 - i

Does the agricultural activities Does the agricultural activity Does the agricultural activity
increase the growth of some  deplete the oxygen of the cause water pollution ?
plant ? aquatic organisms?

Percentage

All the positive answers are presented in Figure 9 and sorted in ascending order to indicate the
weakness by sector. It is clear that the university students are less aware about sewage pollutants
in comparison to their general awareness.

5. Conclusion

Water resources pollution and its effects and the global water crises have grave consequences on
communities’ health and safety, so, to solve environmental problems, they must be recognized
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Table 4. The questionnaire answers percentage of water pollution in general

Is the highest Do you concern | Does the media Do you think
part of the about water have a positive | that there is en
pollution caused pollution? contribution in urgent need to
by Iraq? raising rais
environmental environmental
awareness? awareness?
50 95 20 90 Yes
35 5 50 10 No
15 0 30 0 Kind of
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Figure 9. Perceptions of water
pollution in general.
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and valued. This research aims to assess environmental awareness for a conscious segment of
Iraqgi society, the university students. N. Yildiz et al. emphasized the importance of raising aware-
ness and informing people to solve environmental issues (Yildiz et al., 2011). The questionnaire
addressed three pollutants of water resources, agricultural, industrial and sewage as the main
pollution causes. The results showed that the selected population lacks precise environmental
awareness of water pollution in their local community despite their general theoretical knowledge.
40% of the population indicated that Al-Kut textile factory wastes would not pollute the water, and
30% said that the factory treats its water before throwing it into the river; however, the water
actually is not treated. The same thing applies to household waste, as 85% answered that there is
a partial or total treatment when there is no treatment for household wastes so far. As for
pollution from agricultural sources, 75% of the sample answered no negative impact of water
pollution by agricultural activities. This indicates a significant weakness in awareness of the
damage caused by agricultural activity and the pollutants that negatively affect the aquatic
environment. The results indicate a lack of education in general and environmental education,
as education focuses on theoretical aspects more than the practical ones. Water resources
pollution is one of the most challenging environmental problems due to its impact on societies’
security, especially developing ones. Hence, if the university students were knowledgeable and
become involved in environmental issues through being taught about water pollution, they could
potentially make a great impact. Consequently, the research recommends adopting compulsory
environmental courses for university students to reinforce the idea of sustainable development.
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