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Abstract

The bacterial pollution of Diyala River (Iraq) was studied, especially the impact of
Rustumiya station for sewage treatment. Surface water samples from Diyala River at Baghdad
city of Iraq were collected in four seasons; summer, winter, spring and autumn of 2016, to
examine the following parameters (Fecal Coliform Bacteria (FC), Escherichia coli (E. coli)
and Fecal Streptococci (FS). It observed by the results that the proportions of the microbial
pollution has exceeded the prescribed system maintenance Iraqi rivers, especially at the third
station as the Diyala River has been affected greatly as posed streams Rustumiya station to the
river, which negatively affects aquatic life on one hand and on the farmland on both sides the
river on the other hand, where the river water used for irrigation.
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Introduction

Wastewater discharge to rivers without treatment or inefficient treatment by water
treatment plants causes significant damage to the aquatic environment because heavy water
contains high concentrations of harmful environmental determinants, a general situation in
Irag where most of the city's canals are located along river banks , Damage caused by
disturbance of the ecological balance and the occurrence of food enrichment (Eutrophicion) in
rivers, which is the growth of undesirable organisms at the expense of the life of other
important life, such as fish, the spread of microbes and the growth of other concentrations of
determinants such as phenol compounds, carcinogenic wastes consumed Oxygen and other
pollution determinants (1,2,3). The sharp decline in river levels and the decline in their flow
rate exacerbate these damages. (4)

Reducing the risk of this water lies in efficient and efficient treatment of the removal and
cracking of pollutants and their transformation into low risk compounds by sedimentation,
ventilation, filtration, chlorination and other processes carried out by treatment plants such as
Al-Rustamiya sewage Treatment Plant (RSTP). Some studies have shown that, by evaluating
the efficiency of the heavy water treatment plants (5) and the water from the plants (4), they
have higher pollution limits than those permitted by the Iraqgi standard for river pollutants.

Study Area
The Diyala River is an important tributary of the Tigris River that flow through Iran and
Iraq which drains an area of 32,600 km2 (6). The Diyala River arises near Sanandaj in the
Zagros Mountains in Iran, forming the Iran- Iraq border for over 30 km. With a total length of
574 km (7), the river has a drainage area of 32,600 km2, of which 25% are located in Iran and
75% in Irag (8). The Diyala joins the Tigris 15 km south of Baghdad (7). The most important
branches of the river are Tangro, Sarawan and Wand. It passes Hemreen mountain series and
divided into several streams such as the north Diyala, Al-Khalis, Rose, Haronia, Shahraban,
Mahrute and Khraisan. Three dams were established on the river, namely Darbandekhan (3 x
109 m3), Diyala (regulated dam) and Hemreen (4 x 109 m3). where station 1(st.1) was
located 1.8km north Rustamiya wastewater B@nt, while st.2 at new Diyala bridge after the
O] 13D
URL: hﬁp://www.uokufqedu?g/ljﬁoumols/index.php/ojb/index
http://iasj.net/iasj?func =issues&jld=129&uiLanguage=en
Email: biomgzn.sci@uokufa.edu.iq

| — R ——




\
|
]

Print ISSN: 2073-8854 Online ISSN: 2311-6544 ’ & )
oitffow north Rustamiya in Diyala River where it away from the first station 2.3Ki sj-j\?
located at AL_Rasool bridge after the outflow south Rustamiya in Diyala River where it away
from the second station about 9.6km, the fourth station it's located at the meeting point of
Diyala tributary with the Tigris River. (fig.1).
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Fig.1 study area showing the sampling stations

Procedures and Methods

Thermo tolerant (Fecal) Coliform Bacteria (FC) by using MaCckonkey broth
(HIMEDIA, India), Escherichia coli (E. coli) by using MaCckonkey Agar (HIMEDIA, India)
and Fecal Streptococci (FS) by using Glucose Azide medium were determined according
to(9). The Statistical Analysis System- SAS 2012(10) program was used to effect of
difference factors (Station and Season) in study parameters. Least significant difference —LSD
test was used to significant compare between means in this study.

Results and Discussion.

The results indicate a high seasonal rate of fecal coliform bacteria (FC) during the winter
season, where the highest rate was recorded at the third station, which was (6600000 CFU/100
ml), while it remained during the summer, where it registered (4200 CFU/100 ml) at the first
station (fig. 2). High value of (FC) in Diyala river were recorded during the winter that may
be due to the high level of suspended solid and nutrients in the drainage water affecting the
survival of aquatic micro flora (11), also may be due to the high numbers of bacteria discharge
by AL-Rustamiya sewage treatment plant and also to increased agricultural activities (12). On
the other hand, low number of bacteria durir&summer may be due to high temperature that
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kills of large number of the of bacteria (13,14). the statistical analysis showed that there was
a significant difference in (FC) among seasons and there were significant differences among
stations (Table, 1). These results agreed with previous studies (15, 16 and 17) on the same

River

Table 1. Effect of station and season in F.C. (CFU/100 ml)

Station Season LSD value
Winter Spring Summer Autumn
St1l 740000 240000 4266.67 300000 1463.92 *
St2 4333333 310000 99333.33 2600000 1766.24 *
St3 6566667 356666.7 173333.3 3333333 1274.02 *
St4 4166667 320000 116666.7 3033333 1458.94 *
LSD value 894.34 * 1384.59 * 1207.44 * 983.26 *
* (P<0.05).
F.c. cfu\100ml
- 7000000
- 6000000
B winter - 5000000
M spring - 4000000
summer - 3000000
M autumn - 2000000
- 1000000
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st.4 st.3 st.2 st.1

Figure (2): Seasonal variation of fecal coliform in Diyala River during study period

Seasonal rates of (E. coli) increased during the winter season (3600000 CFU/100 ml) at
st. 3, while in the spring and summer they decreased (4000 CFU/100 ml) at st. 1. These results
confirm the role of low temperatures in increasing the number of bacteria. Temperature is not
the only factor in determining the numbers of (E. coli) bacteria, as the current can be washed
with large numbers of bacteria (18). The land passing through the river, as well as the effect of
the sediments from the (RSTP), have an impact on the content of these bacteria (fig. 3). The
statistical analysis showed that there was a significant difference in (E. coli) among seasons
and there were significant differences among stations (Table, 2)

Table 2. Effect of station and season in E. coli (CFU/100 ml)

Season LSD value

Spring | Summer |
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690000 30000 4233.33 236666.6 1269.45 >34, 149

203333 246666.7 99333.33 316666.7 1783.07 *

3166667 340000 173333.3 663333.3 1662.91 *

St4 2533333 296666.7 150000 546666.7 2036.84 *

LSD value 1873.59 * 1634.09 * 1085.42 * 1689.63 *
* (P<0.05).
E. coli cfu\100ml
- 3500000
- 3000000
M winter - 2500000
 spring [ - 2000000
summer - 1500000
M autumn - 1000000
vll\w-‘ , L 4 Zooooo
st.4 st.3 st.2 st.1

Figure (3): Seasonal variation of E. coli in Diyala River during study period.

While the highest rates of feacal streptococci bacteria were recorded during the winter
at the third station (560000 CFU/100 ml) where it was decreased during the spring at the first
station where it was (210 CFU/100 ml) (fig. 4). The statistical analysis showed that there was
a significant difference in (FS) among seasons and there were significant differences among
stations (Table, 3) The observed variation in the results may not be due to differences in
environmental conditions affecting the growth of bacteria in water, such as current movement
and gas rates, but also to the environmental relations between different bacterial species such
as predators and competition. As well as the amount of depositions from the station
Rustumiya streams of waste and synchronized time with the time of sampling have a role in
the different results (15).

Table 3. Effect of station and season in F.S. (CFU/100 ml)

Station Season LSD value
Winter Spring Summer Autumn
Stl 7266.67 215 233.33 350 862.50 *
St2 290000 480 1600 57000 1235.84 *
St3 513333.3 630 2066.67 92000 1673.59 *
St4 320000 520 1800 71666.67 1366.02 *
LSD value 1349.52 * 287.66 * 973.07 * 1148.63 *
* (P<0.05).
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Figure (4): Seasonal variation of (fs) in Diyala River during study period.

The results of the study showed a significant increase in the determinants of pollution in
the water coming to the station as shown in the expected result of heavy water untreated and
reflect the danger of discharge of this water to the river Diyala without treatment and
exacerbate the problem with the low level of the river and the lack of flow as a result of
circumstances Drought and water scarcity.

Conclusions:
1. From results of study, faecal coliform, feacal streptococci and E. coli bacteria were not
in compliance with WHO standards.
2. Presence of faecal coliform bacteria, feacal streptococci and E. coli was found in all
the water samples which indicated severity of contamination for human health in
Diyala River.
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