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Environmental Assessment of Wastewater
Treatment Plants (WWIPs) for Old Rustamiya
Project

Eman S. Awad, Abdul Hameed M.J. Al Obaidy, Hanaa R. Al Mendilawi

Abstract— Influent and effluent wastewater samples were
collected during January 2011 to December 2013 from Old
Rustamiya Project, Baghdad. The present study focuses on the
levels of biological pollution in order to assess the effluent
(treated) wastewater produced from Rustamiya WWTP for
stage( and stagel and to evaluate its suitability for discharged
into river.

Parameters measured were pH, Total Suspended Solid
(TSS) and biological parameters COD and BODS. The results
concluded that the removal of BOD is highest throughout the
year as the efficiency of WWTPs range between 91.21 and
92.95 in the whole period of study. The results also showed
that about 88.71% and 87.47% COD removal can be achieved
in stage0 and stagel, respectively, and the values of TSS and
pH for the final effluent produced from Al-Rustamiya WWTP
meet the values determined by the Iraqi National Standards set
by Regulation 25 of 1967.

Index Terms— BOD, COD, Efficiency, Rustamiya, WWTP.

I. INTRODUCTION

The problem of getting rid of wastewater is one of
the main problems facing the world in the time being. That
is due to bad effects of wastewater on human and
environment when discharged into rivers [1]. The amount of
collected and treated wastewater is likely to increase
considerably with population growth, rapid urbanization,
and improvement of sanitation service coverage [2]-[5].
Wastewater originates from domestic, commercial, and
industrial sources. In many networks the domestic
component is the largest. The defining variable is domestic
water consumption, which is linked to human behavior and
habits. Very little water that is used by households is
actually consumed, but rather is degraded in quality and
then discharged as wastewater [6]-[8].
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The sewerage network that was established between
1960 and 1980 worked on the basis of the separate system,
but a combined system has been adopted since 1980. In
general, the quantity of wastewater generated within the
urban and rural areas of the mayoralty of Baghdad are
estimated at 1,426,013 and 2,354 cubic meters per day
respectively. However, the capacity of all wastewater
treatment plants in the mayoralty of Baghdad was estimated
at 789, 200 cubic meters per day, in which it represents as
55% of the total capacity of wastewater. The secondary
treated wastewater effluent for Iraqi (WWTP) was designed
to produce an average of final effluent quality of biological
oxygen demand (BOD) and total suspended solids (TSS) as
20 and 30 mg/L, respectively to meet the Iraqi National
Standards set by the Regulation 25 of 1967. It reported that
each day 500,000 cubic meters of raw sewage are
discharged into Iraqi waterways [9]. Therefore, the objective
of this research was focuses on the levels of biological
pollution in order to assess the effluent (treated) wastewater
produced from Rustamiya WWTP for stage0 and stagel and
to evaluate its suitability for throwing into river.

II. MATERIAL AND METHODS

A. Study Area

The Iraqi capital, Baghdad, has the highest level of
sanitation provision with about 80% of the population
connected to sewer conveying sewage to treatment facilities.

Al-Rustamiya Project is the oldest sewerage network
in Iraq which provision of services to a third of the
population of Baghdad and distracts sewage into the Diyala
River after treatment. The project is located on the banks of
Diyala River south of the Baghdad city at Rustamiya area.
The project serves areas of Baghdad which sited between
Al-Jaish channel at the east and the Tigris River at the west,
starting from the Adhamiya district in the north down to the
Rustamiya area in the south, show in Fig. 1.
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Fig.1: Map of Old Rustamiya Project in Baghdad city

Basic stage was created, which call zero phase (Stage 0), at
1960 with design capacity (40,000 m3/day) and in 1974 was
added the first expansion (Stage 1), which partly merge with
the basic stage with design capacity (45,000 m3/day) and
finally, was added second expansion (Stage 2) at 1981 with
design capacity (90,000 m3/day) and thus became the total
capacity of the project (175,000 m3/day).

B. Sampling and Analysis

Influent and treated wastewater samples from Old
Rustamiya project were collected during January 2011 to
December 2013. Influent wastewater samples were collected
using clean polyethylene containers. Whereas treated
wastewater samples were collected from the treatment plants
for stage0 and stagel just before discharged into river.
Samples were analyzed immediately after collection for four
parameters (Biological Oxygen Demand, Chemical Oxygen
Demand, pH and Total Suspended Solid). Procedures
followed for analysis have been in accordance with the
Standard Method for Examination of Water and Wastewater
[10]. Biological Oxygen Demand (BOD) was determined by
the 5 Day BOD test whereas Chemical Oxygen Demand
(COD) was determined in the laboratory by the standard
Open Reflux Method. pH was directly measured in site
using portable measuring device (HANNA instruments, HI
9811, Italy) and Total Suspended Solid (TSS) was
determined by gravimetric method (dried at 103C°).

III. RESULTS AND DISCUSSION

Descriptive statistics of all measured parameters are
presented in Table.l. An explanation of the observed
characteristics follows in the following sections.

A. Biological Oxygen Demand (BOD)

Measurement of BOD has long been the basic means
for determining the degree of water pollution. It is the most
important measurement made in the operation of a sewage
treatment plant. Biochemical Oxygen Demand (BOD) is the
amount of oxygen that bacteria take from water when they
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oxidize organic matter by biochemical action of bacteria.
Bacteria in water live and multiply when organic matter is
available for food and oxygen is available for oxidation. To
determine BOD, the amount of oxygen the bacteria use is
calculated by comparing the amount left at the end of five
days with the amount known to be present at the beginning.
At room temperature, the amount of oxygen dissolved in
water is 8 mg/L. At freezing, it increases to 14.6 mg/L.
During the five-day period of a BOD test, the bacteria
oxidize mainly the soluble organic matter present in the
water. Very little oxidation of the solid (insoluble) matter
occurs in that short time [11], [12].

The influent wastewater BOD concentration and
effluent (treated) wastewater BOD concentration for stage 0
and stage 1 are shown in Fig.2 for 2011 to 2013. The
influent BOD concentration ranges from 80 to 1940 mg/l
whereas the effluent BOD concentration ranges from 3 to
240 mg/l and 5 to 170 mg/l for stageO0 and stagel,
respectively. Efficiency (E %) of the Wastewater Treatment
Plants (WWTP) was calculated by the BOD of influent
wastewater (WW) and the BOD of the effluent wastewater
leaving the plant by using (1) [13] :

__ BOD conc .of influent WW —BOD conc .of effluent WW

EO
% BOD conc .of influent WW

x100 (1)

Table 2 represents the efficiency of the wastewater
treatment plant situated at Rustamiya, Baghdad City. From
Table 2 it has been concluded that the removal of BOD is
highest throughout the year as the efficiency of WWTPs
range between 91.21 and 92.95 in the whole period of study.

Table 2: Efficiency of the wastewater treatment

plants (WWTP)

WWIPs 2011 EfﬁcZiZIIIZY% 2013
TWW stage0 91.21 92.24 92.95
TWW stagel 92.08 91.54 92.72
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Fig. 2: Influent and effluent wastewater BOD
concentration for stage0 and stagel.
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Table 1: Statistical Summary of the analytical data

a. Influent Wastewater (IWW)

L Minimum  Maximum Mean Star}dgrd Minimum Maximum Mean Star.ldz.ird Minimum Maximum Mean Star}dgrd
Characteristics deviation deviation deviation
2011 2012 2013
BOD (mg/L) 80 640 238.54 74.35 130 1940 256.47 132.8 80 800 220.27 71.15
COD (mg/L) 200 665 357.35 94.08 107 583 340.36 112.01 210 861 401.79 137.47
TSS (mg/L) 101 811 257.36 111.99 93 909 258.33 119.45 75 1860 233.08 158.57
pH (Standard
unit) 6.48 7.86 7.18 0.16 3.79 8.96 7.11 0.44 7 7.61 7.24 0.09
b. Effluent Wastewater (EWW) for stage 0
L. Minimum  Maximum Mean Star.ldgrd Minimum Maximum Mean Star.ldgrd Minimum Maximum Mean Stapdgrd
Characteristics deviation deviation deviation
2011 2012 2013
BOD (mg/L) 3.00 240.00 20.97 21.89 5.00 160.00 19.91 12.99 4.00 49.00 15.53 6.36
COD (mg/L) 14.00 98.00 40.77 16.92 10.00 96.00 43.80 21.84 11.00 85.00 36.86 16.51
TSS (mg/L) 2.00 68.00 28.16 13.11 10.00 63.00 32.58 11.98 5.00 51.00 23.94 9.20
pH (Standard
unit) 6.73 7.94 7.35 0.16 7.02 7.78 7.48 0.13 7.11 7.73 7.45 0.12
c. Effluent Wastewater (EWW) for stage 1
Minimum  Maximum Mean Stapdgrd Minimum Maximum Mean Stapdgrd Minimum Maximum Mean Star'1dg1rd
Characteristics deviation deviation deviation
2011 2012 2013
BOD (mg/L) 7.00 170.00 17.67 11.81 6.00 140.00 21.69 12.51 5.00 41.00 16.03 7.23
COD (mg/L) 12.00 102.00 40.51 17.64 21.00 218.00 49.55 31.24 15.00 89.00 42.29 20.21
TSS (mg/L) 5.00 63.00 28.58 11.90 9.00 64.00 32.19 12.15 4.00 55.00 24.97 10.77
pH
(Standard unit) 7.03 7.75 7.36 0.14 6.90 7.73 7.48 0.12 7.10 7.81 7.45 0.11
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B. Chemical Oxygen Demand (COD)

The chemical oxygen demand (COD) test is used to
measure the total organic content of industrial wastes and
municipal and natural wastewaters. During the determination
of COD, organic matter is converted to carbon dioxide and
water using a strong chemical oxidizing agent (dichromate) in
the presence of a catalyst and strong acid. In the COD test,
organic materials are oxidized regardless of the biological
assimilability of the substances. As a result, COD values are
greater than BOD values and may be much greater when
significant amounts of biologically resistant organic matter are
present [14].

The COD test did not observed different values between
three years as shown in Fig. 3. The highest value of 861 mg/L
was reported at 2013 for influent, 116 mg/l and 289 mg/l for
effluent wastewater stage0 at 2012 and stagel at 2011,
respectively, whereas, the lowest value of 107 mg/L was
observed at 2012 for influent, 10 mg/l and 12 mg/1 for effluent
wastewater stage0 at 2012 and stagel at 2011, respectively. It
is clear that about 88.71% and 87.47% COD removal can be
achieved in stage0 and stagel, respectively.
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Fig. 3: Influent and effluent wastewater COD concentration
for stage0 and stagel.

C. Total Suspended Solid (TSS)

The Total Suspended Solid (TSS) values of three years
show approximately the same values as shown in Fig.4 for
influent wastewater TSS and effluent wastewater TSS for
stage0 and stagel. The influent TSS ranges from (75-1860)
mg/l whereas the effluent TSS ranges from (2-68) mg/l and (4-
64) mg/1 for stage0 and stagel, respectively. The values of TSS
for the final effluent produced from Al-Rustamiya WWTP
meet the range values of 60 determined by the Iraqi National
Standards set by Regulation 25 of 1967.

ISSN: 2278 — 7798

300
250 A
=
[eT1]
£200 - m 2011
T
o
2012
%150 . 0
2 m 2013
2100 -
2
50 -
0 .
Stageg Stage;

Fig. 4: Influent and effluent wastewater TSS for stage0 and
stagel.

D. Hydrogen lon Activity (pH)

The pH values did not show different values between
three years for influent wastewater pH value and effluent
wastewater pH value for stage0 and stagel. The influent pH
value ranges from (3.79-8.96) whereas the effluent pH value
ranges from (6.73-7.49) and (6.90-7.81) for stage0 and stagel,
respectively. The values of pH for the final effluent produced
from Al-Rustamiya WWTP meet the range values of 6.5-8.5
determined by the Iraqi National Standards set by Regulation
25 of 1967.

ACKNOWLEDGEMENTS

Many thanks to staff of laboratory in Old Rustamiya
project and Mr. Abdul Aal Abdul Atheem for their support of
the work.

REFERENCES

[1] Gh.Th. Al-Mahdawi and K.Al-Kenany, “Efficiency of Using Treated
Wastewater in Agriculture Analytical study for Al-Rustumia Station for
Sewage Clarifying — Third Expansion”, Fifth Scientific Conference
"Strategies for spatial development and investment in Iraq", The
Institute of Urban and Regional Planning for Graduate Studies,
University of Baghdad, 2009.

[2] AHM.J. Alobaidy, M.A. Al-Sameraiy, A.J. Kadhem , A. Abdul
Majeed, “ Evaluation of Treated Municipal Wastewater Quality for
Irrigation”, Journal of Environmental Protection, 1(3), 2010, 216-225.

[3] W. K. Al-Zubari, “Towards the Establishment of a Total Water Cycle
Management and Re-Use Program in the GCC Countries”, Desalination,
Vol. 120, No. 1-2, 1998, pp. 3-14.

[4] R. K. Yadav, B. Goyal, R. K. Sharma, S. K. Dubey and P.S. Minhas,
“Post-Irrigation Impact of Domestic Sewage Effluent on Composition of
Soil, Crop and Ground Water- A Case Study,” Environmental
International, Vol.28, No. 6, December 2002, pp. 481-486.

[5] M. Qadir, D. Wichelns, I. Raschid-Sally, P. G. McCornik, P. Drechsel,
A. Bahri and P. S. Minhas, “The Challenges of Wastewater Irrigation in
Developing Countries,” Agricultural Water Management, Vol. 97, No.
4,2009, pp.561-568.

[6] G. Hussain and A. J. Al-Saati, “Wastewater Quality and its Reuse in
Agriculture in Saudi Arabia,” Desalination, Vol. 123, No. 2-3, October
1999, pp. 241-251.

[7] M.R. Templeton and D. Botler, “Introduction to Wastewater
Treatment”, ISBN 978-87-7681-843-2,2011.

[8] [8] D. Butler and J.W. Davies, “Urban Drainage”, (3rd edition), Spon.
Press. ISBN-13: 978-0415455268, 2011.

[9] WHO, “A Regional Overview of Wastewater Management and Reuse in
the Eastern Mediterranean Region”, World Health Organization,

All Rights Reserved © 2014 IJSETR

3458



[10]

[11]
[12]

[13]

[14]

ISSN: 2278 — 7798

International Journal of Science, Engineering and Technology Research (IISETR), Volume 3, Issue 12, December 2014

Regional Office for the Eastern Mediterranean Regional, California
Environmental Health Association, 2005.

APHA, WWA & WEF, “Standard Methods for Examination of Water
and Wastewater,” 21st Edition, American Public Health Association,
Washington, D.C., 2005.

C.C. Hach, R.L. Klein, Ch.R. Gibbs, “Introduction to Biochemical
Oxygen Demand”, Technical Information Series—Booklet No. 7, 1997.
G.C. Delzer and S.W. McKenzie, “Five-day biochemical oxygen
demand”, U.S. Geological Survey Techniques of Water-Resources
Investigations, book 9, chap. A7 (3d ed.), section 7, 2003.
A.H.M.J.Alobaidy, B.K. Maulood and A.J. Kadhem, “Evaluating Raw
and Treated Water Quality of Tigris River within Baghdad by Index
Analysis”, Journal of Water Resource and Protection, 2(7), 2010, 629-
635.

E.B. Larson, “Biodegradability of hydrocarbon contaminants during
natural attenuation of contaminated groundwater determined using
biological and Chemical Oxygen Demand”, Master’s Thesis Presented
to the Faculty of California Polytechnic State University San Luis
Obispo, 2004.

Eman Shakir Awad Graduated from
Chemical Engineering Department,
University of Technology B.Sc. 2002 and
M.Sc. 2013 in Wastewater Treatment. From
2004, She is working in Environmental
Research Center in University of Technology,
Baghdad, Iraq. E-mail: eman.erc@gmail.com

Dr. Abdul Hameed M. J. Al Obaidy
Professor of Environmental Hydrology. He is
work in many environmental fields since
1988, He has published many research paper
related to environmental hydrology (soil and
water), and now he is the director of
Environmental Research Center in University
of Technology, Baghdad, Iraq. E-mail:
jawaddhy@yahoo.co.in

Hanaa Rahman Al Mendilawi, She is
working as Lab manager in Old Rustamiya
Project, Mayoralty of Baghdad, Baghdad,
Iraq.

All Rights Reserved © 2014 IJSETR

3459



