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HE REDUCTION of environmental pollutants in the river is one

of the most important priorities for the production of drinking
water. In this study, a river known as Shatt Al-Diwaniyah (Qadissyia,
Iraq) was selected to demonstrate the potential environmental impacts
of various pollutants in the area from Sunni (north of the city of
Diwaniyah, about 15 km). There are 15 sites selected for the period
from March 2014 until the end of October 2014. This study includes
the measurements of pH, TDS, EC, Do, BOD, NO3, and PO,.

The results showed that the water temperature at all sites ranged
between 28.98-31.2°C while, the pH values were in the range of
constraints in all the sites (between 7.50 to 8.06). In addition, recorded
EC values ranged from 1195 to 990p/cm, TDS values ranged from
1323 to 890 mg/L, DO values ranged between (6.30 to 8.01) mg/L.
The study recorded a high concentration of vital oxygen requirement
beyond the conditions allowed in most of the sites studied. Nutrients
also observed which fluctuated in a narrow range and a clear
concentration especially nitrate. The Nitrate concentration ranged from
0.15 to 6.34 mg/L. The effective phosphate concentration is higher in
some sites, than the permissible limits. The results showed that the
presence of rubber and textile factory as well as the fever and kidney
hospital may deteriorate the quality of the river's water, also, the
abuses of the networks in the rain by the citizens living on both sides
of the river. In most cases, the efficiency of the treatment plants may
be affected by the deterioration of the effluent water.

Collected main wastewater and disposable in right places are very harmful on
public health. Wastewater sources vary depending on the use of water in
agriculture, commerce, industry as well as to use municipal water such as
showers, baths, washing machines etc. Therefore, the proper collection and
treatment delivery of wastewater before discharging into the river are important
to safe environment. In general wastewater contains toxic substances, heavy
metals, carcinogenic, chemical and organic compounds, toxic germs and viruses.
In addition to all of that, it is very rich in salt, especially boron salt used in
laundry detergent powders used in homes. Discharge of poorly treated
wastewater will increase the pollution of the environment 2 .
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In recent years, interest increased in the study of pollutants in wastewater,
which are the main cause of river pollution. In addition to other pollutants
resulting from factories, car workshops, as well as hospitals because, they
adversely affect the biologically, chemically and physically properties of
rivers®® . Rivers are the main source of drinking water in most cities, they feed
into several projects and residential complexes, in addition to the use of river
water in the irrigation and agriculture. Water is classified into usable pure water
(safe water), which is free from bacteria and dissolved mineral substances, earned
colors to make them unusable, polluted, from water exposed to natural factors
earned a change in the color, taste, odur or turbidity due to the presence of
foreign organic material or stuck in it. Water unusable or contaminated water
contains bacteria or toxic chemicals make them harmful to public health due to
the cause of disease, which underlines the lack of suitability for drinking water or
irrigation ¢4 .

Diwaniyah River is an extension of Hela River in the extended hand of the
Sunni region (north of Diwaniyah city in Iraq) to the south of that city about 15
km pass inside that city. Along this area there are 15 sites spread around the
river's banks. Those sites differ in characteristics of the sources of pollution. This
study was carried out from beginning of March 2014 until the end of October
2014, as shown in Fig.1.

Discharge of poorly treated effluents in the study area affecting the human,
animal, plant or neighborhoods. Consequently, the aim of this study is to determine
the level of some pollutants in Diwaniyah River (Shatt al-Diwaniyah) area.

Fig. 1. Map of Al-Diwaniyah City with the locations of sites along the river (Google
earth).
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Materials and Methods

Grab samples were collected from some selected locations according to Fig.
1. Physico-chemical characteristics namely, temperature, pH-value, electrical
conductivity (EC), dissolved oxygen (DO), biological oxygen demand (BOD5),
total dissolved solids (TDS), nitrate (NO3), and phosphates (PO,) were conducted
for each sample. Table 1 shows the sampling sites during the study period. All
the analyses were carried out according to APHA (2005) © . Table 1 represents
the activity near the selected locations.

TABLE 1. Name and location of for the river (Scale 20 Km) .

. L Location of sites
Symbol sites Title sites
E N
S1 Behind the water supply project 0487434 3541573
S2 Village included the Fever Hospital 0488467 3541646
S3 Rail bridge 0489234 3542671
s Branch of sewage after treatment in Um Horse 0496147 3536319
area
S5 Bridge names (Euphrates Bridge) 0491134 3541189
S6 Bridge names (Corniche Bridge) 0491628 3540408
s7 Branch of sewage after treatment in Aljazayir 0491961 3540112
area
S8 Bridge names (Almuealaq bridge) 0492126 3539678
S9 Stream agricultural drainage 0492763 3539124
S10 The beginning of Imam Sadiq area 0493694 3538584
S11 The ending of Imam Sadiq area 0493680 3537974
S12 Residential building group in Diwaniyah 0495104 3536298
S13 Factory of the textile clothes 0490028 3542562
S14 Village name (Shaalan Flaih) 0497260 3535599
S15 Village name ( Raji Gulab) 0497054 3531852

Results and Discussion

According to the collected data, it can be noted that the maximum DO
concentration was (8.0, 8.1) mg/L, at sites 2 and 3, respectively. This may be
attributed to the speed of the swirling of the river, thus dissolving of oxygen was
more in that points. On the contrary, the concentrations of DO in the sites 4, 9
and 10 were (6.3, 6.25 and 6.3) mg/L. The low pH values could be due to the
presence of wastewater treatment plant near the slow flow of the river at these
points. The DO detection readings were exceeding 5 ppm, which is the minimum
limit, proposed by the National Regulatory Standards for natural pollution as the
maintenance of river system” (Fig. 2).
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Fig. 2. Variation in average (DO and BOD) in all sites along the river during period
study.

The measured BOD for the 15 collection sites showed that the sites were
complying with the National Regulatory Standards (PRPWP, 2012). The sites 4,
7, 9 and 14 showed the lowest BOD concentrations. While, sites No. 1, 3, 5 and 6
showed the maximum recorded concentrations.

The pH value is one of the most important parameter for evaluation of the
intake points. During the study period, the pH values for the 15 sites were found
to be within the permissible limits. The pH values ranged from 7.5 to 8.05.
Figure 3 shows the fluctuation in the pH values in the 15 sites.
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Fig. 3. Variation in parameter pH in all sites along the river during period study.
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The highest reading of EC was at site No. 4 followed by sites 7, 9, 10 and 14,
while the lowest value was at the site No. 3 (Fig. 4). There are no limitations for
EC but is an indicator of salinity and TDS. The rising value of EC at site No. 4
may be due to the discharge of partially treated domestic wastewater directly to
the river basin.

The TDS concentrations were found to be closely related to EC. It was noted
that the highest concentration 1350 mg/L was at site No. 4 while, the lowest
value was 890 mg/L at the sites No. 3. There is no limitations nature of TDS, as
shown in Fig. 4.
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Fig. 4. Variation in parameters (EC, and TDS) in all sites along the river during
study period.

The temperature was measured for the 15 sites during the study period. According
to the National Regulatory Standards®”, the temperature must not exceed 35°C. It was
noted that, the temperature complyies the standards. However, the temperature at site
4 was higher than the other sites, but did not not exceed limit (Fig. 5).
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Fig. 5. Variation in temperature in all sites along the river during period study.
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Figure 6 shows the variation in phosphate concentration at the all sites. It was
noted that the concentrations of phosphate at sites No.4, 7, 9, 10, 14 and 15 were
(8.5, 6.7, 6.9, 5.7, 8.8 and 7.9) mg/L, respectively. This measured value was
higher than the permissible level estimated by the National Regulatory
Standard™ . At site No. 4, 7 and 9, there are sewage water mixed with the river
water at those locations. While, at sites 14 and 15 there are agricultural drainage
water mixed with the river's water. Wastewater discharged into the river is
contaminated with organic matter and chemicals, such as soap and detergents,
with the presence of some types of bacteria and harmful microbes. In addition to
heavy metals, toxic hydrocarbon compounds that cause Eutrophication, which is
the most important natural phenomena updated pollution in rivers and beaches, as
the high proportion of organic matter in the water leads to an increase in
metabolic processes (Metabolism) by the algae, which leads to reproduction and
accordingly so active bacteria. Increasing of the biological decomposition of
algae operations leads to reduction of the proportion of dissolved oxygen in the
water, thus leading to rot this water and turned not possible for irrigation or
agriculture in general and to the drinking in special® .

—8—P04 Standard for BOD & DO

9

8
07
ABWAY
g 5
g .
5 5
£,

1

0 e L 4

1 2 3 4 5 6 7 3 9 10 11 12 13 14 15
Sites

Fig. 6. Variation in PO, in all sites along the river during study period.

The concentration of nitrate is shown in Fig. 7. According to the National
Regulatory Standards (PRPWP, 2012), the concentrations of nitrate at sites 4, 14
and 15 were exceeding the limit (5 mg/L). The concentrations of nitrate at sites 4,
14 and 15 were (6, 6.3 and 6.6) mg/L, respectively. Mixing of sewage water with
river's water may deteriorate the quality of the river's water. The industrial
wastewater resulting from the chemical industry, mining, manufacturing, and
agriculture, discharged into rivers leads to water pollution such as, acids, alkalies,
dyes, hydrocarbons, toxic salts, fats and bacteria® .
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Fig. 7. Variation in parameter nitrate in all sites along the river during study period.

Conclusions and Recommendations

After a discussion and analysis of the results that have been obtained through

existing sites on the banks of the River of Diwaniyah, the following are concluded :

1.

ok w

The need for construction of wastewater treatment plants connecting the
residential area to prevent the discharge to the water streams.

Monitoring of the physico-chemical and bacteriological quality of the water
river is important to prevent the expected deterioration that may happen.
Prevent the discharge of domestic wastewater on the rain open channel.
Citizen awareness toward the pollution prevention of the water stream.

Get rid of swamps and water bodies in some residential neighborhoods,
which have become gathering places for many pollutants. This water drained
to the river directly without any treatment, with continuous cleaning of the
river and lined to reduce pollution.

Prevent the abuses of alum in water treatment plants to prevent accumulation
of waste materials in the environment.

Applying of pollution prevention techniques for the hospital located near the
stream of the river.

References

Ernest, B.R., "Groundwater Contaminants”, Il John E. Thompson and S.J.
Arceivala, Wastewater Treatment and Disposal, 1981, Marcel Dekker, INC, New
York and Basel (1999).

Egypt. J. Chem. 59, No.4 (2016)



488

Ahmed Makki Al-Sulaiman

Yoshioka, R.M., Kim, C.J.S., Tracy, AM., Most, R., Harvell, C.D., Linking
sewage pollution and water quality to spatial patterns of Porites lobata growth
anomalies in Puako. Hawaii, Marine Pollution Bulletin, 104 (1-2), 313-321 (2016).

Taha, A.A., EI-Mohmoudi, A.S. and El-Haddad, I.M., Pollution sources and
related environmental impacts in the New communities southeast Nile Delta, Egypt.
Emirates Journal for Engineering Research, 9 (1), 35-49 (2004).

Tran, N.H., Yew-Hoong, G.K. and Ngo H.H., Fecal pollution source tracking
toolbox for identification, evaluation and characterization of fecal contamination in
receiving urban surface waters and groundwater, Science of The Total Environment.
538, 38-57 (2015).

Fairbridge, R.W., "The Encyclopedia of Geochemistry and Environmental Science",
Van Norstrand Reinhold Company (1972).

APHA, Standard Methods for the Examination of Water and Wastewater, 21% ed,
American Public Health Association/American Water Works Association/Water
Environment Federation, Washington DC, USA (2005).

Protection of Rivers and Public Water from Pollution (PRPWP) No. 25 of 1967, Iraqi
Official Gazette, No. 1446 on 16 July 1967, p. 108, Vol. 2, available at:
www.iragild.org/LoadLawBook.aspx?SP=REF&SC=250120062043864& Y ear=1967
&PageNum=L1revisited on 10 August 2012.

Wetzel, R.G. and Linkens, G.E., Limnological Analysis. Springer (2000).
Ezeronye, O.U. and Ubalua, A.O., Studies on the effect of abattoir and industrial

effluents on the heavy metals and microbial quality of Aba river in Nigeria, African
Journal of Biotechnology, 4 (3), 266-272 (2005).

(Received 11/4/2016;
accepted 21/4/2016)

Egypt. J. Chem. 59, No.4 (2016)


http://www.iraqild.org/LoadLawBook.aspx?SP=REF&SC=250120062043864&Year=1967&PageNum=1
http://www.iraqild.org/LoadLawBook.aspx?SP=REF&SC=250120062043864&Year=1967&PageNum=1

Assessment of the Water Quality of Diwaniyah River 489
Al ) g olua e g5 it

Olasld) ,Sa daal
L O adl — Apualall — Apaldl) dxala — dlaigd) A<

sl WY i) aal e Basls o8 el b Add) cllal (e aal)
DY) Y A gall Ja sy Cag yrall gil) JLa) &5l all sda 8 il
e Al gl e Jlad) 4wl all dikie 8 Aabisall < slall dlaiaal) Ayl
Ul (A 2014 eole (e 55l La las) o3 L ge 15 llia (oS 15 il
‘DOCEC «TDS pH (e JS bl duyal) 038 cilad 2014 sl el

PO4.5 <NO3 «BOD

O gl )5 a8l gl aran olaall 5 s Aa j of gl ekl
(8.06-7.50) Ox pH o <ilSy ¢ 4 llu 452 (28.98 -31.2) s
O TDS o ¢ p/em (990-1195) ¢ sl S EC pf ¢ el ) dilayly
Glas 51 I pile (8.01 - 6.30 ) DO ¢ A UL pile (890-1323)
b e zsamall syl o) ys (5 eSO Aalall (e Adle duns Al jall
& Tl D Lyl 30 paliall Baal A ol Lgiled ) a8 gl alins
O il 38 55 ) S Dl B i el ral g S S5 (Bana (Bl
zsamsal) 3l (ge e s Jladl) i dll 5 53 53 U9 aale (6.34-0.15)
3say (e Db ganill g J3a)) giema s Jallaall asa s o @l < yedal s L
Clilaall o) Aa 3 edll ole de g3 e O (Sar S5 canll i
el cpihal sall 8 e JUaeY) @lKed Gl Leayl i aallaa e
Cllanse e 35 3 liS I ABLYL ) saaill @l Gy el (il o ¢ gimy
el aa el sl e 5 ) dalladl)

Egypt. J. Chem. 59, No.4 (2016)



