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Al-wahdaa project drinking water treatment plans Heeen playing a vital
role in supplying drinking water to Baghdad city @n1942s. It was
designed with a design capacity 68000 m3/d Soitlzain cover the needs of
the public properly. However, the fatal circumsgsevhich have recently hit
Baghdad city represented by wars and terrorist tipesahave considerably

Accepted Aug 30, 2012 resulted in a significant deterioration in the dyabf Al-wahdaa project

water treatment plant in the early of 2005s and620@-urthermore, the

failure of the equipments and the deficiency of ¢hew of the power plant
have dramatically caused a shortage in the effigiai the plant. Therefore,
this work is the earliest attempt in addressinggheblem of this plant. In
this study, the removal efficient of the filtratiosedimentation will be
addressed as well as the turbidity during threesye&investigation. It was
found that the average value of the removal ofsth@imentation basin was
about (46%) and the {f®.902) which is obviously low due to the absenfce o
the permanent maintenance and the continuous cleain for the
sedimentation basin. The removal efficiency ofdiiton basin was as high as
(75%) and the (R0.445) comparatively with the removal efficiendytbe
sedimentation basin .The turbidity magnitudes vatightly oscillated along
the study period since there has been shortagethie efficiency of
sedimentation basin, it is then peaked at raingaeavith about (18 NTU).
The Total Dissolved Solids (often abbreviated T@@}p high but it may fall
within the Limitations, it is interesting to noteat it was highly increased at
January due to the high turbidity discharge.
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1. INTRODUCTION

Drinking water is the most vital infrastructure @@n it serves industrial, domestically and
agricultural sectors. The water resources sincebkas an enthusiastic field since ages. Variousarehes
were held on analyzing the water webs [1] [2].many cases drinking water was incorrectly treagsdilted
in the trail of epidemics diseases which threatenhealth of human potential [4-5]. The main obyecof
water treatment is to purify the polluted water aneke it fit for the human consumption, through the
removal and killing of organism’s sickness (pathugerganisms) and remove the taste, smell, urglakat
brownish discharge, some of the excess of dissolwethls and a range of items. However, the desired
chemical and harmful [6][7][8]. The validity of theater for human consumption is a measure of thiypu
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of water as well as compared with the water congiomgor industrial and agricultural sectors[3]. ever,
some industries require high purity water like phacological industry and paper industry [10]

Potable water for human consumption contains pechitoncentration of impurities, particulates,
chemical compounds and minerals dissolved watetrtrent [11]. Moreover, it contains the number of
bacteria in source water and like colon bacteri@dl), also included the parameters of the higlaesbunts
of radiation in the presence of water [12-14]. Sateeeloped countries identified the concentratibwater
allowed by the World Health Organization standdkf$1OS), which is more complicated than conventional
treatment, leads to an increase in cost [15]. Hewesosts do not represent an impediment to thesetiies
especially for developed countries as Japan whashnade strict methods in water treatment plarjt [16

The World Health Organization had done some arnaegés to enhance the capacity of water
treatments plant as establishing the stationsarfahm of story in order to exploit the area, ekshing the
internal walls of the basins of the treatment whaigae can't growth [17]. Pan-American Health
Organization has identified the highest concemratf turbidity permitted by (INTU) in 2003 of wate
turbidity actual centers in American cities of Anmby(0.1NTU) [18-20]. Keep in mind that the seasonal
events such a spring runoff, summer and fall algjaems, and soil erosion affect final effluent qtyallt
was indicated that influent turbidity to the wagdant is high during rainy periods [19-20]. Moreovevers
are more susceptible to pathogen contamination tfh&as and reservoirs, besides higher particulate
concentrations. It was found that the water colghly affects the sizing of the particles and Giarclysts as
measured by the particle counter. The level of ggdhs, such as Giardia and Cryptosporidium, in the
filtered water is related to their respective Ieviel raw water [21-22].

2. DESCRIPTION OF THE PROJECT

The location of Alwahdaa Station project in thaghéorhood for the General Company for
Vegetable Oils at the entrance of Street almuslaad contain the station on two projects for wateatment
first (completed in 1942) feeds the Arsat alhndiawa parts of the Karrada district and industriatritit
located between the intersection of Al-Rasheed Camg the area of Ugba bin nafeaa and regions
surroundings, while the second project (completed959) feeds the neighborhood of Riyadh (known as
Camp Sara area) and the Street and Industry Steétersity of Technology and 52 street and adjacen
areas. Flow diagram of Alwahdaa treatment plaitfustrated in Fig.1

The advantage of these areas, high water consumpipecially in periods of the day because of
high population density of this region during theydshowing a large deficit and significant inqaigout
the possibility of feeding these areas are of sigffit drinking water, because the station is onthefoldest
water purification plants in Irag, where completedhe monarchy has not seen any attempts to devslo
keep pace with industrial development, commercial eesidential area experienced significant sifee t
establishment of the station and to this day.

2.1. Intake

It is located on the Tigris River in depth of 9 Brst a rubber protector to prevent the entry of
floating material and algae. The pump contains Bplon the pump uploaded the water, two of them
working and the one-pump is as Standby. The totatgy of each pump is 6803, the pressure of the
head of the water is 40 m, and The maximum capaditijge pumps working during the summer hours & th
high consumption during the day for that is runngtgndby pumps in addition to the main pumps fer th
purpose of bridging the growing consumption durtihgt period. These pumps are meant to raise ther wat
from the river to the Rapid mixing basin. Theraisorganized system near the lift station in oatganize
the amount of water drawn from river

2.2. The Purification Process

The rapid mixing basins is the first treatment step for water after reesiut from river. Added
alum of the highest basins mixing speed (by me&osmter minutes in advance), and is mixing by hwlc
power to the flow of water so there is no blendarthese basins, and furthermore it does not éxighe
water plant process blending slow at this station.

Sedimentations BasinsSedimentation basins: The entry of water from tmsiixing speed directly
to the clarifier the first of which is dimensioriZ22(m x 23 m) and has a sweeping clays at the baitaithe
installation from the top makes it work sweepingysl floating and make up on this machine in practic
(rotor) moves water then to the basin sedimentdtiomho has the same dimensions of the basiniteetfut
does not contain sweeping clays and both basitteeadepth of each and every one of them from tthess{3
m) and middle (5 m) are grouped clays in the medaund is pulled by gates located in the center Hor t
purpose .
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Filtration Basins Water is pumped from the basin of sedimentatiosinsato the second filter
presses that are working on the project, as thereight filters, and water out of these filtersydna Turbid
relatively high due to the fact that filters arel @nd poor as well as from within the nominationl anot
subject to required specifications

Disinfection stageAfter the withdrawal of water from the filters g&s to the sterilization room
located behind filters where added chlorine anceottlisinfectants before the passage of water into a
reservoir of pure water.

[T

Low Pull off Station

Basins of Water

‘_ : Clarifier’s
collection

The Rapid Mixing ——  Station
Basin

iltration Basins

Ground Reservoir

The Water~ Chlorine
Distribution Network Station

Fig. 1: Sketch the line of drinking water treatm@WT) plants in the project Alwahdaa
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The flocculation stageis the second step in purifying the river wateiichlhis held in the basin is of
flocculation which is round basin contains inanienab increase the surface area of the basin. df is
reinforced concrete column which is medley to bepathe Drawbridge Special with sweeping. Turbidewat
is mixed with aluminum at the bottom of the bashen the water goes into the sintering after aogeaf
time estimated by (20-30) minutes and then to #wnsentation basins with the period between (2e8irfu
The time duration that the water remains in sedtat@m basin is 3 hours.

The mechanical Flocculation in the equation of sihgpment of materials suspended by adding
chemicals with charge opposite, leading to theaetiton of plankton to the additive (alum) accumailahd
are conglomerates relatively large size (feltsg, goal of blending slowly and care is to prevert bneak
Felts formed during the process, and designed ddukssurvival time ranges between (20-30) minutes,
preferably 30 minutes to complete the mixing prscédly, and the value of the velocity gradient (G)
between (25-65) setand rapidly mixing between (0.15 -0.45 m/ s)

3. EXPERIMENTAL ANALYTICAL

Results for sedimentation basin and filtration baaie indicated in Tablel. Removal efficiency
between the efficiency of sedimentation and efficiefiltration basins of the plant through the cddtion of
the percentage removal was evaluated by the faligwiuation

Turbidity inside— Turbidity outside,
Turbidity inside

Removal Efficiency= 101 (1)

Table 1: Results from the Sedimentation Basin

After sedimentation Before sedimentation
Removal pH Temperature Turbidity pH Temperature Turbidity date
efficiency% NTU NTU

31.61 7.5 19€ 11.16 7.3 19€ 16.32 5/12/2005
48.67 8.2 18& 9.09 8.1 18& 17.71 12/12/2005
33.22 8.3 13€& 9.83 8.1 13& 14.72 19/12/2005
32.52 8.4 11€& 12.78 8.6 11€& 18.89 26/12/2005
12.54 7.7 10& 13.6 7.5 10& 15.55 2/1/2006

34 7.8 10¢€ 9.96 7.7 10& 15.1 9/1/2006
89.19 7.6 11& 17.07 8.7 10& 158 16/1/2006
87.12 8.2 13& 18.54 9.0 13& 144 23/1/2006

Table 2: Results from the Filtration Basin

After filtration Before filtration
Removal pH  Temperature Turbidity pH  Temperature Turbidity Date
efficiency% NTU NTU

80.2 8.4 19t 2.21 8.4 19¢ 11.16 5/12/2005
77.66 8.1 18t 2.03 8.3 18¢ 9.09 12/12/2005

80 8.2 188 1.97 8.2 13¢ 9.83 19/12/2005
86.7 8 138 1.7 8 11¢ 12.78 26/12/2005
67.94 8.2 11% 4.36 83 10¢ 13.6 2/1/2006
83.6 8.0 108 1.63 8.2 10¢ 9.96 9/1/2006
58.23 7.7 10t 7.13 7.8 11¢ 17.07 16/1/2006
66.61 7.4 11t 6.19 7.7 14¢ 18.54 23/1/2006
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4. DISCUSSION

It is indicated fromTablel. It is obvious to note that the turbidity of thatter entered the
sedimentation basin had peaked in16/1/2006 dutiegstudy period on with a total value 158 NTU and
lowered in 19/12/2005 with a total value 14.72NTThe overall rate of sedimentation basin turbidity
involved 50.03 NTU. The turbidity of water beforedémentation has peaked in 23/1/2006 with a vafue o
value of 18.54NTU and lowered in 12/12/2005 withvaue of 9.09NTU. Whereas the overall rate of
turbidity of water after sedimentation was 12.7 NTThe removal efficiency of sedimentation a basin
reached its optimum magnitude in 23/1/2006 withuah®7.12%, while it lowed in 2/1/2006 with about
12.54%. The overall proportion of the total bagdimentation was 46 %.

The relationship between removal efficiency anddate of test is reported in Fig.2. It is obvioos t
observe that efficiency removal of the sedimentatias developed during the period of study as it wa
obviously low at the early of 2005s. It is indicats from the results that the rates of removahefponds
deposition is relatively low due to the absencdadins blending slow it consists felts properlymbparing
the process of sedimentation, and the exceptieotae of the results of the limit familiar with natewn the
phase-in the week, the fifth due to the disruptiémachine add alum at the time In the seventheighth
weeks, note the high rate of removal significahiicause of the high turbidity water coming from tiver
in the rainy season.

It can be concluded from that that the removal bdipgincreases at higher turbidity removal where
increases plankton density and high concentra@maslarge sizes, while less than removal at coragons
decrease and plankton volumes involved.

The removal efficiency of the sedimentation basaswonsiderably grown after 2005s and peaked
in 2006s as it is indicated in Fig.2 since the ilisitpation had been generally settled and therg avgrown
awareness about the validity of Alwahdaa powertpRBasides, great efforts were given from the ntigisf
agriculture and irrigation in order to enhanceéffeciency of the plant.
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Fig.2: The relationship between removal efficienfgedimentation and date of test

It is clear to know from Table 2 that the turbidaf water after filtration has peaked in 23/1/2006
with about 18.54 NTU and the lowered on 12/12/2@@5 about 9.09NTU. Turbidity within the overalltea
in filtration basin was 12.7 NTU. In the contraryturbidity of water before filtration had reachiési highest
value on 16/1/2006 with a total value of 7.13NTWl dowered on 9/1/2006 with a total value of 1.63NTU
The overall rate of turbidity abroad filtration lrags 3.4 NTU. However, the removal efficiencyfibration
basins had peaked in 26/12/2005 with around 86 &nébit lowered in 16/1/2006 with about 58.23%. The
removal efficiency growth during the period of spuid illustrated in Fig.3. it observe that the matef
removal of the basins filtration is relatively goaadicating the efficiency of filters, but showrse problems
when the turbidity entering the filter with wateepipitated a high and this is what observe invikek, the
fifth and two weeks, the seventh and eighth, with fates of removal with the increase in brownisthiw
which indicates that this turbidity consisting aaips with diameters soft so small that could raatheof the
basins of sedimentation and filtration was stopped disposal. Consequently, ministry of water resgsl
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had taken serious steps in applying substantiadvaions in the filtration basins. Therefore, tlenoval
efficiency was drastically grown in 2006s filtratio

—_ 100 F y =-0.5979X + 2.9969x + 76.877
S 95 | R2=0.445
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Fig.3: The relationship between removal efficienéyiltration and date of test

Results for PH are illustrated in Fig.4. It is shothe relationship of the values of pH: ranged
between (7-8.), which are among the determinaniglaifal and do not have a significant impact oreoth
water features.
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Fig 4: Change of PH within date of test

Relationship between temperature and date of sesedorded in Fig.5. It is indicated that the
temperature increased within date of test. Thizesause the temperature of change is direct pioposith
the temperature of the atmosphere. Therefore etimpérature of water was increased at January. Swneh
the increase in temperature doesn’t effect thegntags of water
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Fig.5: Change temperature with date during theyspstiod

The (TDS) in water with acceptable levels accordmthe specifications of the Iraqi drinking water
(less than 500 mg / 1), but appeared in the last weeks, the high values (TDS) to numbers highan th
permitted levels, which requires treatment and cedhe concentrations. As shown figure 6

950 : y = 20.4178 - 125.54x + 633.04
a5 | R2 = 0.7336 "

750 | //
650 |

550 — /
450 7 ’\\‘// *

350 i
o 1 2 3 4 5 6 7 8 9 10

Date of Test

TDS(mg/l)

Fig.6: Change in concentrations of total dissolsalis within date of test

5. CONCLUSION
Based on extensive investigations and monitoriegperformance of Al-Krama project power plant
for around three years the following conclusions lba drawn:
1. The removal efficiency of filtration basin had &rétion with high efficiency but low removal ratés
periods of high turbidity due to the reason foistts that most of the suspended particles flocimuat
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large scale has not been removed by sedimentationtes remaining, but the small size that are
difficult to remove.

2. The removal efficiency of sedimentation basin haates of removal in weeks the first did not exceed
(40%), namely that the rates of removal is not gand attributed the reasons for this to the lack of
basins mixing slow at the station, appeared inabetwo weeks, the high rate of removal signifibgn
largely due to the high amounts of turbidity frone triver are reducing the speed of output and asme
the amount of alum added. Moreover, it can be eated that the increase in the amount of turbidity i
the water leads to an increase in sedimentatian ahtemoval so that still turbidity high-densitpda
large sizes, weights and easily, while difficultsiotering and deposition of particulates from iditly
water of low-lying due to the small size of thenkson and light weight .

3. ltindicates to The values of (TDS) is high, butm&othings fall within the parameters, and appe¢oed
rise in the past two weeks almost doubled duedb hirbidity, which requires careful of these camed
to develop useful solutions to control these cases.

4. Water temperature is direct proportion with the penature of atmosphere.

5. The general performance of Alwahdaa project watsatinent plant was significantly enhanced in the
recent years as well as compared with 2006 when Ammerican army had occupied the Iraqi
infrastructures.

6. FUTURE WORK AND RECOMMENDATIONS

The governmental supports to the water treatmefdstp are insufficient to maintain their
performance since there is still lack of public eaveess about the importance and the sensitivithefvater
plants. This can be done by educating the locdi wigual and auditorium programs. Moreover, themast
be some newness in designation method of the basms approaches should be adopted to reduce #te co
of water treatment and plant raise the qualityhefplant, whereby achieving sustainability.

REFERENCES

[1] Waleed Ali, Siti Maryam Shamsuddin and Abdul Santsihail. “Asurvey of web caching and prefetching”.
International Journal Advance of Soft Computing BadApplication, 2011; 3: 19-44.

[2] Rahman Mohamad Bagher and Janashai Payman. “Wdiegrgdeoptimization program of Jiroft dam irrigatio
networks by using genetic algorithm”. Internatiodaurnal Advance of Soft Computing and Its Applicati
2009;1: 152-161.

[3] Paul F., Zheng Wu, Chun Hou Orr, "Optimal pump rapen of water distribution systems using Genetic
algorithms", Mw Soft, Inc., 300 north lake avenseite 1200 pasadena, CA, 91101 USA, pp. 14. (2002),

[4] Abd-Ali, A. H.; 1993. A statistical study on soraéfects of aggressive war upon the quality of watdhe city of
Baghdad. Master thesis, University of Technologgglr

[5] Al-Layla, M.A.; Hassan, M.S.; Bashi, N.K.; 1985. Mamatical Model for turbidity removal. Master tigs
University of Technology. Irag.

[6] Al-Obaidi, A.H.; 2005. Aluminum concentrations in d@wlad water supplies; Master thesis, University of
Technology. Iraq.

[71 Al-Qaisi, R.J.K.; 2005. Residual chlorine concendrat in Baghdad water supplies. Master thesis, Usityeof
Technology. Iraq.

[8] [8] American Water Works Association; AWWA Staterhesf Policy; 1989;" Drinking Water Quality"; J.
AWWA;81:5:90.

[9] Amirtharajah, A.; 1988;"Some Theoretical and ConaapViews of Filtration"; J. AWWA; 80:12:36-46.

[10] Amirtharajah, A.; 1989;"The Interface betweenrgiiibn and Backwashing"; J. water Resources; Vol.@BNPP
581.

[11] Amirtharajah, A.; and Wetstein, D.P.; 1980;"laitDegradation of Effluent Quality during Filtratig J. AWWA,
72:9:518.

[12] APHA; AWWA; and WPCF; 1985;"Standard Method for tRgamination of Water and Wastewater"; 16th;
American Public Health Association; Washing; USA.

[13] Black, A.P.; and Christman, R.F.; 1963;"Charactessticcolored surface waters"; J. AWWA, 55: 753.

[14] Black, A.P.; and Willems, D.G.; 1961;"Electrophdcestudies of coagulation for removal of organidoct J.
AWWA; 53:589.

[15] Chambers, V.K., Creasey, J.D., Joy, J.S., 1995. élifayl free and total chlorine decay in potable wate
distribution systems. Journal of Water Supply Reseand Technology-Aqua 44 (2), 60—69.

[16] Viessman, warren, and Mark J. Hammer. Water suppty pollution ontrol 7th ed. Upper Saddle Rined:
prentice Hall, 2005.

[17] Rooks, J.J., 1974. Formation of haloforms durinigrimation of natural waters. Water Treatment amdrBination
23, 234-243.

Evaluation the Performance of Al-wahdaa ProjectriBing Water Treatment Plant (Ali Ahmed Mohammed)



138

a ISSN: 2252-8814

(18]

(19]
(20]

(21]
(22]

(23]

(24]
(25]

(26]
(27]
(28]

(29]

BIO

Se’rodes, J.B., Rodriguez, M.J., 1996. Predictisgloal chlorine evolution in storage tanks withistribution
systems: Application of a neural-network approaldurnal of Water Supply Research and TechnologyaAtfu
(2), 57-66.

Wiesner, R.M.; and Masounie, P, P.; 1989;"Raw wabmaracteristics and the Selection of Treatment
Configuration for Particle Removal"; J. AWWA,; vol.81oMb: pp 80-89.

Wilczak, A.; Howe, E.W.; Aieta, M.; and Lee, R.1992;"How Pre-oxidation Affects Particle Removal Dgr
Clarification and Filtration"; J. AWWA; 84:12:85-94.

Logsdon, G.S. Evaluating treatment plants foripaldte contaminant removal, J. AWWA;79:9:82-92

Wiesner, R.M.; and Masounie, P, P.; 1989;"Raw wdidraracteristics and the Selection of Treatment
Configuration for Particle Removal"; J. AWWA,; vol.81oMb: pp 80-89. [17] Wilczak, A.; Howe, E.W.; Aietlsl.;

and Lee, R.J.; 1992;"How Pre-oxidation Affects Ré&tRemoval During Clarification and Filtration"; AWWA;
84:12:85-94.

Kavanaugh, M.C.; Tate, C.H.; Trusell, R.R.; and TrekyeG.; 1980;"Use of Particle Size Distribution
Measurements for Selection and Control of Solid/ldquSeparation Processes." Particulates in Water:
Characterization, Fate, Effects, and Removal; AdvarineChemistry Series 189; American Chemical Society;
Washington; D.C.

Kawamura, S.; 1976;"Considerations on Improving:Elgation"; J. AWWA; 68:6:328-336.

Perez-Lopez and Ribas, "Efficient Scheduling Iima on Optimization Genetic Algorithms", Journaf o
Irrigation and Drainage, 312-327. (2007).

Elshorbagy, A., Simonovic , S.P., and Panu, U'Berformance Evaluation of Artificial Neural Netvksr for
Runoff Prediction”, Journal of Hydrologic Engineagj{2000), 5(4): 424-427.

Boyd, Claude E. (1999). Water Quality: An Introdooti The Netherlands: Kluwer Academic Publishers
Group. ISBN 0-7923-7853-9.

DeZuane, John (1997). Handbook of Drinking Wateel@y (2nd ed.). John Wiley and Sons.ISBN 0-477&8

X.

C.M. Hogan, Marc Papineau et al. Development ofylsachic water quality simulation model for the Traek
River, Earth Metrics Inc., Environmental Protectidgency Technology Series, Washington D.C. (1987)

GRAPHY OF AUTHOR

Mr Ali Ahmed Mohammed His obtained his graduat8c in Civil and Structural Engineering,
Department of Building and Construction, UniversifyTechnology, IRAQ (1st Class Honours).
The M.Sc. degree in Civil and Structural Engineerifibe National University of Malaysia
(UKM) (Graduated with Honours) in the year 2010 thwspecialization in Transportation
Engineering , Sustainable urban design, Intelligénian Traffic,Materials , Advanced theory of
Traffic Flow, modelling, logit, Computational in Higvay &Transportation, Remote Sensing
GIS, Coastal Engineering, Urban Transportation. GiyeHe was Assistant Lecturer in

TR N B Ministry of Higher Education and Scientific Researdffice Reconstruction and Projects

), Department, IRAQ, He has many papers publishedriows National and International Journals
} ,F\ in USA, Canada, Malaysia, India, Iraq, Singapordphosia, Germany, and Australian.

IJAAS Vol. 1, No. 3, September 2012 : 130 — 138



