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Abstract

In this study, Water samples were collected from ten different regions comprising the main
ten cities of Kafr El-Sheikh Governorate during October 2011 to September 2012. The
results showed remarkable differences among various sites. Forty eight (48) genera of algae
were isolated and identified from the potable water samples. They were 13 genera of
Diatoms, 25 genera of green algae and 10 genera of blue green algae. Mostly, green algae
are found (25 genera), followed by diatoms (13genera), then blue-green algae (10 genera).In
all months diatoms exceed the other two groups in numbers. Diatoms numbers of all outlet
water plants ranged between 10 CFU/ml in month January 2012 in outlet of Kaleen plant to
1225 CFU/ml in the same month in outlet of Dessouq water plant. So high ratio of algae
remove was 98.99% in month 1/2012 (January) at Kaleen water plant.

1. Introduction

Water is the most important thing for both human and
the equilibrium of natural life. Every person needs
approximately 2 L of clean drinking water per day
(Yassi et al., 2001).

The standards for drinking water can be attributed to two
main criteria: (1) the absence of objectionable taste, odor
and color; (2) the absence of substances with adverse
physiological effects (Adejuwon and Mbuk, 2011).

Therefore, water has to meet up with certain physical,
chemical and microbiological standards, that is, it must
be free from diseases producing microorganisms and
chemical substances, perilous to health before it can be
termed potable (Ihekoronye and Ngoddy,1985).

The health concerns associated with chemical
constituents of drinking-water differ from those
associated with microbial contamination and arise
primarily from the ability of chemical constituents to
cause adverse health effects after prolonged periods of
exposure. There are few chemical constituents of water
that can lead to health problems resulting from a single
exposure, except through massive accidental
contamination of a drinking water supply. On the
contrary, algal and bacterial contaminations are the most
common and widespread health risk associated with
drinking water (WHO, 1996).

In developing nations, more than 250 million new cases
of waterborne diseases are reported annually. This has
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resulted in high morbidity and mortality rates, especially
in young children (Emde and Finch, 1991).

Drinking water should contain no algae. Algae can
affect water characteristics, such as alteration of
organoleptic properties (Codony et al., 2003). They
produce mutagenic and carcinogenic substances which
cause chronic effect on human physiology (Ledra and
Prosperi, 1996). Certain cyanobacteria can produce
toxins with pernicious health effects diarrhea (Sivonen,
1996), to cite as an example, as an acute effect and
cancer in the ultimate instance (Rose et al.,
1999).Whereas, diatoms generally produce obstructions
in filters because of their silicon frustules (Shehata et
al.,2008).

High and low molecular weight extracellular algal
compounds have been identified, including amino acids,
peptides, fatty acids, carbohydrates, and vitamins
(Sundh et al., 1992).

Cyanobacteria are aquatic and photosynthetic unicellular
microorganisms (Botos and Wlodawer, 2003; Laura et
al., 2008).

Cyanobacteria are growing in a wide range of habitats
and were named for the bluegreen pigment,
phycocyanin. Usually, they grow in large colonies
include unicellular, colonial, and filamentous forms and
can be considered as one of the largest and most
important groups of bacteria on earth. Cyanobacteria
that lack toxins are widely used as food supplement as
well as in complementary and alternative medicine
(Gao, 1998; Liu, 2009). Generally, algae are widely
dispersed throughout lakes and rivers at relatively low
population densities; however, its population is liable to
rapidly grow with the increase in nutrients in surface
waters (Henderson et al., 2008).

This may result in dissolved oxygen depletion, high
water turbidity and eventually, the degradation of
aquatic ecosystem(Manahan, 2000; Abou et al., 2007;
Shen et al., 2011; Wang et al., 2013).

As well, this may cause acute disturbance in taste, odor
and induce toxins under stressful environmental
conditions (Shehata et al., 2008; Heng et al., 2009; Shen
et al., 2011).

In a conventional water treatment plant, uncontrolled
algae blooms may clog screens and rapid sand filters and
hinder the drinking water supply system(Babel and
Takizawa, 2011; Wu et al., 2011). On the other hand
and due to their microscopic size, algae may penetrate

filters and reside within the domestic drinking water
supply storage systems and excrete extra-cellular organic
products that may lead to an increase in the coagulant
demand, impair the final water disinfection process and
promote microbial re-growth in the water distribution
systems (Ma and Liu, 2002; Babel and Takizawa, 2011;
Wu et al., 2011). Subsequently, reduction of surface
water algae during the initial stages of treatment is
preferred to maintain acceptable final water quality
(James and Conrad, 2004; Henderson et al., 2008; Babel
and Takizawa, 2011; Wu et al., 2011).

This is mainly because the removal of algal cells as
suspended solids may reduce the associated soluble
toxins that may impair the physicochemical water
treatment systems.

The general techniques applied for algal-control in
drinking water treatment systems were discussed
(APHA, 2005; Henderson et al., 2008; Gao et al., 2010;
Babel and Takizawa, 2011; Wu et al., 2011; Devrimci
et al., 2012). Of these operations, coagulation/
flocculation is regarded as the main process for algae
removal as it has the ability to remove suspended solids
through particle destabilization while flocculation allows
for solid separation either through settling or flotation,
and filtration (James and Conrad, 2004; Henderson
et al., 2008; Gao et al., 2010;  Shen et al., 2011;
Devrimci et al., 2012).

However, due to its small size and low specific gravity,
algae removal may not be effectively achieved through
using chemical coagulation alone (Devrimci et al.,
2012).

Therefore, chemical pre-oxidants (such as ozone,
chlorine dioxide, chlorine, or permanganate) are required
to enhance coagulation as they have the capacity to
inactivate algal cell (Ma and Liu, 2002; Chen and Yeh,
2005; Henderson et al., 2008; Shehata et al., 2008; Heng
et al., 2009; Gao et al., 2010).   Overall, chlorine is the
preferred pre-oxidant because it is a powerful water
disinfectant that is safer to apply; is more economical
than other algaecides and is less time-consuming in
application (Shen et al., 2011). Nevertheless, it was
reported that algae may consume large quantities of
chlorine and thus reduce the free chlorine available to
control bacteria if they persist after treatment (Shen et
al., 2011). On the other hand, it was reported that
overdosing of preoxidants must be avoided as it can
cause algal cell lyses and release undesirable toxins or
offensive taste and odor associated compounds
(Henderson et al., 2008; Heng et al., 2009).
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In Egypt, a typical drinking water treatment system
comprises stages of pre chlorination, flocculation/
coagulation with alum, filtration (sand and carbon
filters), post-chlorination and settling in distribution
tanks (Donia, 2007), in this set-up, pre-chlorination is
regarded as the most important stage for the control of
bacteria and algal growth(El-Shinnawy et al., 2000;
Donia, 2007; Badawy et al., 2012), in this respect, a
number of studies were conducted to investigate the
contribution of this stage towards the formation of
disinfection by-products in the final treated waters and
to set recommendations for its application
(El-Shinnawy et al., 2000; Donia, 2007; Badawy
et al., 2012).

The aim of the present study is to evaluate the
efficiency of drinking water treatment in ten plants in
Kafr El-Sheikh Governorate especially for algae
treatment.

2. Materials and Methods

2.1. Sampling sites:

All water samples were collected from raw (inlet) and
treated (outlet) plants in Kafr El-Sheikh Governorate,
Egypt, as indicated in Fig (1) including Kafr El-
Sheikh, Ebshan , Fowa , Metobas, Kaleen, Dessouq ,
El-Read, El-Hamoul, Baltem and Sedi-Salem as
indicated in Table (1).  These sampling sites were
chosen to cover all water plants.

2.2. Sampling collection:

Water samples (240) were collected from Kafer El-
shiekh, during october, 2011 to September 2012.

During 12 months, the collection, preservation,
physicochemical analysis and biological examination
of water samples were performed in accordance with
the Standard Methods for the Examination of Water
and Wastewater (Eaton and Franson, 2005).  Samples
for microbiological analysis were taken by sterile
stoppered glass bottles contain  0.1 ml  of 10% sodium
thiosulphate per 120 ml sample was added to all
containers used for sampling chlorinated supplies to
neutralize the residual chlorine. Samples were placed
in iced containers and transported as rapidly as
possible to the laboratory and samples analysis were
completed within 4 h of sampling on using aseptic
techniques to avoid sample contamination When the
sample is collected, leave ample air space in  the bottle
(at least 2.5 cm) to facilitate mixing by shaking, before
examination (Zobell,1941; Vandonsel and Geldreich,
1971 ).

2.3. Algae analysis

Ten ml sample of raw or treatment water was
centrifuged for 10 min at 4000 rpm by Centrifuge.
(HERMLE a product of HERMLE
LABORTECHNIK, Type: Z 200 A, Germany). The
supernatant discarded, and then the pellet was
dissolved in 1 ml of saline water, which was
transferred to Sedgwick–rafter counting chamber
(Wildco, 1801-A10, Germany) that was covered by a
slide cover. Algae were counted using Inverted
microscope OPTIKA, Italy (Model: XDS-2) and fitted
with colour video camera attached to TV monitor. The
count was done from the TV monitor (DELL, model
no: E178WFPC LCD monitor 43 cmm (17), USA,
(APHA, 2005).

Figure 1: Sampling Sites of Kafr El-Sheikh Governorate.
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Table 1: Description of sampling locations in this study.

S.No Location of sampling Inlet source Capacity m3/day Source type

1 Kafr El-Sheikh Mitt Yazaid canal 86400

Su
rf

ac
e 

w
at

er

2 Ebshan Almasrra sea 69120
3 Fowa Nile River 129600
4 Metobas Nile River 86400
5 Kaleen Nachert sea 19008
6 Dessouq Nile River &Alqdhabh canal 86400
7 El-Read Al-Qassed tail canal 30240
8 El-Hamoul Tera sea 103680
9 Paltem Tera sea 51840

10 Sedi-Salem Saidi Sea 20736

3. Results and Discussion

3.1. Quantitative Estimation of Phytoplankton

Microscopic quantitative analysis of phytoplankton in
collected tap water showed that they belong to three
main divisions: Chlorophyta (green algae),
Cyanophyta (blue-green algae) and Bacillariophyta
(diatoms). Tables (2 to 23) lists the genera of each
division, The most abundant phytoplanktons genera
are the green algae (25 genera), followed by diatoms
(13 genera), where as blue green algae are present with
lowest abundance (10 genera). On the other hand,
some examined outlet samples are free from blue
green algae (Cyanobacteria).

Cyanobacterial harmful algae constitutes a group of
organisms, which widespread success in aquatic
systems cannot be explained by any single factor.  It
has  been  suggested  that  several  factors
synergistically  enhance  the growth  of
cyanobacteria  compared  with  other  phytoplankton
at  certain times (Hyenstrand , 1999).

Carmichael  and Falconer, (1993) stated that  species
within certain  Genera  of  Cyanobacteria namely;
Anabaena,  Hapalosiphon,  Microcystis,  Nostoc and
Oscillatoria produce  cyclic  peptide  hepatotoxins
called  microcystins  that  cause  liver  damage  in
both  mammals  and  fish  thus  constitutes  a  risk  for
human  being.

In  Egypt the  harmful algae  species  recorded  were
oscillatory and Microcystis (El-Manawy and Amin,
2004; Marzouk et al.,2013).

3.2. Algal Count after treatment:

The grouping of phytoplankton, green algae, blue-
green algae and diatoms varied in their numbers and
types for different months of the study year in the
water plants as show in Table (2 - 23). In all months
diatoms exceed the other two groups in numbers.
Diatoms numbers of all outlet water plants ranged
between 10 CFU /ml in month 01/2012  in outlet of
Kaleen plant to 1225 CFU/ml in the same month
(01/2012) in outlet of Dessouq water plant, this was
followed by green algae which ranged between 5 CFU
/ml in month 1/2012  in outlet of Kaleen plant to 840
CFU/ml in month 02/2012 in outlet of Dessouq water
plant, while the lowest number was observed for blue
green algae which ranged between zero in month
10/2011 in outlet of fowa water plant , also in month
12/2011 in outlet of water plants (Sidi Salem, El-Read,
and Paltem) then also zero in month 01/2012 in outlet
of water plants (Kaleen and Dessouq) then also zero in
month 02/2012 in outlet of Kaleen water plant to 350
CFU/ml in month 06/2012 in outlet of Metobas water
plant. Present of algae attributed to the presence of
sewage plants drain on the Nile directly without
treatment (BY PASS) and many industrial companies
on EL-RAHAWY Drain then to the Rosetta Branch
nearly 20,000,000 cubic meters per day with a fixed
amount of water in the Nile River and the amount of
pollutants are increasing every hour (Abo-State et al.,
2014 a, b).

Most of these algae are totally dependent on light as a
source of energy for growth and for this  reason;  their
presence  in  drinking  water  systems  is  expected  as
an  anecdotal  fact  and  may  be attributed to treatment
limitations (Francesc et al.,2003).
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Table (2): Algae count and evaluation of water treatment efficiency from 01/10/2011 to 30/10/2011

Ratio of removalTotalBlue Green
algae

Green algaeDiatomsPlants

87.431691830454351350Kafr El-Sheikhinterance
2301585130Kafr El-Sheikh outlet

87.121211320120460740Ebshan interance
1702040110Ebshan outlet

86.7346949040190260Fowa interance
6504025Fowa outlet

92.025862320901302100Metobas interance
1851535135Metobas outlet

71.4285756080185295Kaleen interance
160406060Kaleen outlet

84.7826120701206501300Desouk interance
3152590200Desouk outlet

92.81875554501370El-Read interance
135103590El-Read outlet

91.191711930454851400El-Hamoul interance
1702040110El-Hamoul outlet

93.763922245602151970Paltem interance
140535100Paltem outlet

86.08247970140375455Sedi Salem interance

Table (3): Algae count and evaluation of water treatment efficiency from 01/11/2011 to 30/11/2011

Ratio of removalTotalBlue Green
algae

Green
algae

DiatomsPlants
91.202351705751001530Kafr El-Sheikh interance

1501020120Kafr El-Sheikh outlet
90.251571590901601340Ebshan interance

155306065Ebshan outlet
85.6770819201804801260Fowa interance

27550115110Fowa outlet
83.333331440301001310Metobas interance

2401050180Metobas outlet
84.09091132065851170Kaleen interance

210507090Kaleen outlet
89.473681615501201445Desouk interance

1702030120Desouk outlet
93.47258191590701755El-Read interance

125503540El-Read outlet
83.33333120040260900El-Hamoul interance

200308090El-Hamoul outlet
89.5910826902104102070Paltem interance

2803050200Paltem outlet
85.454551650501701430Sedi Salem interance

2404090110Sedi Salem outlet
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Table (4): Algae count and evaluation of water treatment efficiency from 01/12/2011 to 30/12/2011

Ratio of removalTotalBlue Green
algae

Green
algae

DiatomsPlants
91.85185270010014001200Kafr El-Sheikh interance

22020100100Kafr El-Sheikh outlet
84.82999573544011354160Ebshan interance

87025720125Ebshan outlet
88.7925732301404402650Fowa interance

36242105215Fowa outlet
76.92308110555360690Metobas interance

25515130110Metobas outlet
84.341091290165305820Kaleen interance

2022570107Kaleen outlet
80.519481925170840915Desouk interance

37550155170Desouk outlet
89.949751990909001000El-Read interance

200011090El-Read outlet
90.27778432020028001320El-Hamoul interance

42050150220El-Hamoul outlet
92.7135739808020001900Paltem interance

29000180110Paltem outlet
95.5182117851804451160Sedi Salem interance

80004040Sedi Salem outlet

Table (5): Algae count and evaluation of water treatment efficiency from 01/01/2012 to 30/01/2012

Ratio of removalTotalBlue Green
algae

Green algaeDiatomsPlants
88.0851123502009301220Kafr El-Sheikh interance

28050100130Kafr El-Sheikh outlet
82.2023604657601135Ebshan interance

42055110255Ebshan outlet
84.10974893046020906380Fowa interance

1419205594620Fowa outlet
91.9047621003001120680Metobas interance

170107090Metobas outlet
98.993291490250290950Kaleen interance

150510Kaleen outlet
70.8686447204108653445Desouk interance

137501501225Desouk outlet
92.366411310702051035El-Read interance

10054055El-Read outlet
85.350321570200470900El-Hamoul interance

2305040140El-Hamoul outlet
83.413462080300900880Paltem interance

34585130130Paltem outlet

81.6092130590990225Sedi Salem interance
2406080100Sedi Salem outlet
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Table (6): Algae count and evaluation of water treatment efficiency from 01/02/2012 to 28/02/2012

Ratio of removalTotalBlue Green
algae

Green
algae

DiatomsPlants
64.677820951852551655Kafr El-Sheikh

interance 740100220420Kafr El-Sheikh outlet
81.76846109742245810Ebshan interance

2001011080Ebshan outlet
82.2857117501553751220Fowa interance

31030130150Fowa outlet
54.6800916881003131275Metobas interance

765100300365Metobas outlet
84.11107055315700Kaleen interance

170060110Kaleen outlet
69.60926345525011452060Desouk interance

1050100840110Desouk outlet
76.23762151545580890El-Read interance

36030140190El-Read outlet
91.40625192060951765El-Hamoul interance

1651050105El-Hamoul outlet
81.605351495125530840Paltem interance

2754595135Paltem outlet
76.025241585200550835Sedi Salem interance

38050120210Sedi Salem outlet

Table (7): Algae count and evaluation of water treatment efficiency from 01/03/2012 to 30/03/2012

Ratio of removalTotalBlue Green algaeGreen algaeDiatomsPlants
74.59016122060860300Kafr El-Sheikh

interance 3102522560Kafr El-Sheikh outlet

83.673472205225985995Ebshan interance
36065100195Ebshan outlet

91.08527774040038803460Fowa interance
69010295385Fowa outlet

59.523811470120730620Metobas interance
59540350205Metobas outlet

66.265061245150625470Kaleen interance
4202535540Kaleen outlet

90.69767193550601825Desouk interance
1803030120Desouk outlet

90.350881710150760800El-Read interance
165106590El-Read outlet

84.285712100210940950El-Hamoul interance
3305090190El-Hamoul outlet

72.972971110100130880Paltem interance
3003090180Paltem outlet

76.1538565045360245Sedi Salem interance
155105095Sedi Salem outlet
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Table (8): Algae count and evaluation of water treatment efficiency from 01/04/2012 to 28/04/2012

Ratio of removalTotalBlue Green algaeGreen algaeDiatomsPlants
74.59016122060860300Kafr El-Sheikh interance

3102522560Kafr El-Sheikh outlet
72.67761830200670960Ebshan interance

5003570395Ebshan outlet
73.7354125701706501750Fowa interance

675130200345Fowa outlet
72.8900319551152351605Metobas interance

53035180315Metobas outlet
79.496427806208701290Kaleen interance

57095165310Kaleen outlet
81.25464043012103000Desouk interance

870190265415Desouk outlet
79.57589448053016002350El-Read interance

915150500265El-Read outlet
75.5378228825106351737El-Hamoul interance

705165250290El-Hamoul outlet
72.67761830200670960Paltem interance

5003570395Paltem outlet

71.28378148085445950Sedi Salem interance
42550240135Sedi Salem outlet

Table (9): Algae count and evaluation of water treatment efficiency from 01/05/2012 to 30/05/2012

Ratio of removalTotalBlue Green algaeGreen algaeDiatomsPlants
77.81691420200370850Kafr El-Sheikh interance

31530155130Kafr El-Sheikh outlet
74.5481933204307402150Ebshan interance

845215210420Ebshan outlet
82.3863617601101501500Fowa interance

3103080200Fowa outlet
81.967211220105140975Metobas interance

2202070130Metobas outlet
83.6769829104407301740Kaleen interance

475115125235Kaleen outlet
86.7881521951201751900Desouk interance

2906060170Desouk outlet
80.781761535250290995El-Read interance

2953040225El-Read outlet
92.5729437706508202300El-Hamoul interance

28025125130El-Hamoul outlet
91.549328401407002000Paltem interance

24030100110Paltem outlet

87.6068423402205201600Sedi Salem interance
29040100150Sedi Salem outlet
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Table (10): Algae count and evaluation of water treatment efficiency from 01/06/2012 to 28/06/2012

Ratio of removalTotalBlue Green algaeGreen algaeDiatomsPlants
86.1591714451051401200Kafr El-Sheikh interance

200070130Kafr El-Sheikh outlet
82.64463121060250900Ebshan interance

2105045115Ebshan outlet
86.0869623001509001250Fowa interance

3207080170Fowa outlet
77.07317820090033004000Metobas interance

1880350600930Metobas outlet
84.7003231705008801790Kaleen interance

485105120260Kaleen outlet
86.6028720901501901750Desouk interance

2806070150Desouk outlet
90.379011715755401100El-Read interance

165159060El-Read outlet
82.64463121060250900El-Hamoul interance

2105045115El-Hamoul outlet
94.212964320902204010Paltem interance

2504515190Paltem outlet

90.776720602305301300Sedi Salem interance
190545140Sedi Salem outlet

Table (11): Algae count and evaluation of water treatment efficiency from 01/07/2012 to 30/07/2012

Ratio of removalTotalBlue Green algaeGreen algaeDiatomsPlants
98.1029836904904002800Kafr El-Sheikh interance

7054520Kafr El-Sheikh outlet
91.8181816501202901240Ebshan interance

13555575Ebshan outlet
87.3417739502709002780Fowa interance

50010565330Fowa outlet
86.6742643907005403150Metobas interance

58514595345Metobas outlet
92.48121330402501040Kaleen interance

10054550Kaleen outlet
97.60915481048012803050Desouk interance

115304045Desouk outlet
80.1652924201801402100El-Read interance

4807040370El-Read outlet
90.1840516301801401310El-Hamoul interance

160205135El-Hamoul outlet
93.0379715801301701280Paltem interance

11055100Paltem outlet

86.6336620202205501250Sedi Salem interance
2702060190Sedi Salem outlet
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Table (12): Algae count and evaluation of water treatment efficiency from 01/08/2012 to 28/08/2012

Ratio of removalTotalBlue Green algaeGreen algaeDiatomsPlants
70.7509925303204701740Kafr El-Sheikh interance

74050180510Kafr El-Sheikh outlet
75.3363222303107201200Ebshan interance

550100150300Ebshan outlet
81.0638323502709201160Fowa interance

44511075260Fowa outlet
76.4705920402103101520Metobas interance

48030170280Metobas outlet
86.9822516901302801280Kaleen interance

220514075Kaleen outlet
76.5086223202903601670Desouk interance

54535190320Desouk outlet
77.7327924702004501820El-Read interance

55010060390El-Read outlet
82.824432620704202130El-Hamoul interance

45050130270El-Hamoul outlet
83.2535920901905801320Paltem interance

35070100180Paltem outlet

80.9523823104206401250Sedi Salem interance
44050130260Sedi Salem outlet

Table (13): Algae count and evaluation of water treatment efficiency from 01/09/2012 to 30/09/2012

Ratio of removalTotalBlue Green algaeGreen algaeDiatomsPlants
74.5967724803104901680Kafr El-Sheikh interance

63060150420Kafr El-Sheikh outlet
73.8317821404106301100Ebshan interance

560100170290Ebshan outlet
84.8790324802909801210Fowa interance

3758085210Fowa outlet
79.8165121802703101600Metobas interance

44040130270Metobas outlet
88.3435616301502901190Kaleen interance

1902060110Kaleen outlet
77.682423301904101730Desouk interance

52030190300Desouk outlet
80.3418823401804101750El-Read interance

4608070310El-Read outlet
79.7169821203806301110El-Hamoul interance

43060120250El-Hamoul outlet
80.9338525701004801990Paltem interance

49050170270Paltem outlet

77.3809525202107001610Sedi Salem interance
570100180290Sedi Salem outlet
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Table (14) Algae identification at interance and outlet of Kafr El-Sheikh plants
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Algae

Diatoms
I.OI.OI.OI.OI.OI.OIII.OIOI.OStephanodiscus
II.OI.OI.OI.OI.OII.OI.OI.OI.OI.OCyclotella
AI.OII.OI.OIIII.OIIINitzschia

I.OIIIIII.OI.OI.OII.OIMelosira
I.OI.OII.OII.OIAI.OI.OI.OI.ODiatoma
IIIAII.OAIOIIINavicula

I.OAAAAAAAAAIIFragilaria
AAAAAIIIAIAASurirella
AAAIIAAAAIIAAsteri.onella
AAAAAIOI.OIAAAGyrosigma
AAAIIAIIAAAACocconeis
II.OAIIIAII.OIIISynedra

Green algae
I.OI.OI.OI.OI.OI.OI.OI.OI.OI.OI.OI.OScenedesmus
II.OIAAIIIOAAIPediastrum
IIII.OII.OI.OI.OI.OIAISelenastrum
IIAIIIAAII.OI.OIAnkistrodesmus
AAAAAAAAAAAITreubaria
AAAAAAAAI.OAAABotrydiopsis
IAAAAOIIIIAIActinastrum
AAII.OIIIAI.OAOATetraedron

I.OIAAOIAAAAAACrucigenia
I.OI.OAAIAAAAIIACoelastrum
AAAAAOIIOAAAOocyst
AAAAAAAAIAAAAnthophysis
AI.OIAIAAAAAAAStaurastrum
IAAAAAAAAAAAUlothrix
AAAAAAAAIAAAGolenkinia
AI.OAIAI.OAIAAAABotryococcus

Blue green algae
IIIAI.OAAAI.OAAIGomphosphaeria

I.OI.OIOI.OAIII.OI.OI.OI.OChroococcus
AI.OII.OIOI.OI.OIIIIMicrocystis
AAI.OIAI.OAAAIAIMerismopedia
AAAIAI.OAAAAIAOscillatoria
AAAAAIAIIAAAAnabeana

(I)=present at interance
(O)=present at outlet
(I.O)= present at interance and outlet
(A)=absent
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Table (15) Algae identification at interance and outlet of  Ebshan plants

09
/2

01
2

08
/2

01
2

07
/2

01
2

06
/2

01
2

05
/2

01
2

04
/2

01
2

03
/2

01
2

02
/2

01
2

01
/2

01
2

12
/2

01
1

11
/2

01
1

10
/2

01
1

Months

Algae
Diatoms

I.OI.OI.OII.OI.OII.OII.OOIStephanodiscus
III.OII.OI.OII.OI.OI.OI.OACyclotella

I.OIII.OIAI.OIIAAINitzschia
IIIIIII.OIIAII.OMelosira

I.OII.OI.OII.OI.OIIII.OI.ODiatoma
IAAAI.OAIII.OI.OIINavicula
AIIAOI.OAAAAIAFragilaria
AAAAAAIIAAIISurirella
AAAAIAAAAAAAAsteri.onella
AAAAAAAAIIAAGyrosigma

I.OIIIAII.OIAAAACocconeis
I.OIIII.OIII.OI.OI.OII.OSynedra

Green algae
II.OI.OII.OIII.OI.OI.OI.OIScenedesmus
AI.OII.OIAI.OOAAII.OPediastrum
AI.OI.OI.OI.OI.OIIAAAISelenastrum
IAAIIII.OAAAIAAnkistrodesmus
AAAAAAAAAAAITreubaria
AAAAAAAIIIAABotrydiopsis
AAAAAI.OIIIIII.OActinastrum

I.OAI.OAI.OI.OII.OAAOATetraedron
AIIAI.OIAAAIAACoelastrum
AAIAAAAAAAIIKirchinella

I.OIII.OAI.OI.OII.OI.OAAOocyst
AIAAIAAAAAAAStaurastrum
AAAAAAAAIIAAVolvex
IIAAAAAAAAAAUlothrix
AAAAAAAAAAIAcosmarium
AOI.OAAIAAAAIABotryococcus

Blue green algae
AIAIIIIAIIOI.OGomphosphaeria
IOOII.OI.OI.OIII.OI.OI.OChroococcus

I.OIII.OOI.OAI.OI.OI.OIIMicrocystis
II.OIAAII.OAAII.OIMerismopedia
AAIAAAAAAAIIOscillatoria

(I)=present at interance
(O)=present at outlet
(I.O)= present at interance and outlet
(A)=absent
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Table (16) Algae identification at interance and outlet of Fowa plants

09
/2

01
2

08
/2

01
2

07
/2

01
2

06
/2

01
2

05
/2

01
2

04
/2

01
2

03
/2

01
2

02
/2

01
2

01
/2

01
2

12
/2

01
1

11
/2

01
1

10
/2

01
1

Months

Algae
Diatoms

II.OI.OI.OII.OI.OI.OI.OI.OI.OI.OStephanodiscus
II.OI.OI.OI.OI.OI.OI.OI.OI.OI.OI.OCyclotella
IIIII.OI.OII.OAAII.ONitzschia

I.OII.OI.OI.OIIIII.OI.OI.OMelosira
IIII.OI.OAI.OI.OI.OI.OI.OIDiatoma

I.OI.OAAIAI.OAAAAINavicula
IAAAAAAAIAAAFragilaria
IAIIII.OIIAIII.OSurirella

I.OAAAI.OII.OIIII.OISynedra
Green algae

II.OI.OI.OIIII.OI.OI.OI.OI.OScenedesmus
I.OIIII.OI.OOAOI.OI.OI.OPediastrum
III.OIIAI.OI.OAI.OI.OI.OSelenastrum
AI.OIIAAIIAI.OOAAnkistrodesmus
AAIAIIAAAAI.OI.OBotrydiopsis
AAAAAI.OAAAIIIActinastrum
AI.OIAI.OAI.OI.OIII.OI.OTetraedron
AIOOI.OI.OIAAAAI.OCrucigenia
AAIAIIAI.OIIAICoelastrum
AAAAAAIAAAAIMicractinium

I.OI.OAAAI.OOAIAAAKirchinella
AAAAAAAAAAIANephrocytium

I.OAAOOIAAIAAAOocyst
AAAAAAAAAAIAAnthophysis
AAAIAAAAAAOAStaurastrum
AIAAAAAAAAAAUlothrix
IAAIAAIAAAAABotryococcus

Blue green algae
IAIIII.OIIIIII.OGomphosphaeria

I.OI.OI.OIII.OII.OII.OI.OI.OChroococcus
IIIIII.OIAI.OI.OIIMicrocystis
AAII.OI.OAOIAAI.OI.OMerismopedia
AAAIAAAAAAAAOscillatoria
AAAAAAAAAAIAPhacus

(I)=present at interance
(O)=present at outlet
(I.O)= present at interance and outlet
(A)=absent
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Table ( 17) Algae identification at interance and outlet of Metobas plants

09
/2

01
2

08
/2

01
2

07
/2

01
2

06
/2

01
2

05
/2

01
2

04
/2

01
2

03
/2

01
2

02
/2

01
2

01
/2

01
2

12
/2

01
1

11
/2

01
1

10
/2

01
1

Months

Algae
Diatoms

I.OI.OII.OIII.OIIIOI.OStephanodiscus
IIII.OIII.OI.OI.OI.OI.OI.OCyclotella
AI.OI.OI.OI.OI.OIOAIIANitzschia
III.OII.OIIAAIIIMelosira
II.OI.OI.OOI.OII.OI.OI.OI.OIDiatoma
IIIAAAAII.OIAANavicula
IIIIAOAAI.OAAAFragilaria
AAAAIAAOAIII.OSurirella
AAAI.OAIAAAAAAAsterionella
AAAAAIAAAIAAGyrosigma
AAAAAAAAI.OAAAAmphora
II.OAI.OOOIAIIII.OSynedra

Green algae
I.OII.OI.OII.OII.OI.OI.OIAScenedesmus
II.OII.OI.OIAAIII.OI.OPediastrum
AII.OII.OAI.OIAI.OI.OASelenastrum
AAAAIIIOIIAAAnkistrodesmus
AAIAAAAAAAIABotrydiopsis
AAAAIIAAAIIAActinastrum
AI.OIII.OOI.OI.OI.OI.OI.OITetraedron

I.OAOIAAIAAAI.OOCrucigenia
AAIIAOAAAAAICoelastrum
AAAAIAIAAAIAMicractinium
II.OAIAIOAAI.OAAKirchinella
IAAAAAAAAAAINephrocytium
AAAAAAAAAAAIPeridinium
AAAIAOAAIAAAOocyst
AAAAAAAI.OAAAAAnthophysis
AIAAAAAAAAAAStaurastrum
AAAAAAAAI.OAAAVolvex
IAAIAAAAAAAAUlothrix
AAAIAAIAAAAABotryococcus

Blue green algae
AAIIIOIAIII.OAGomphosphaeria
OI.OI.OI.OI.OI.OI.OI.OI.OI.OI.OI.OChroococcus

I.OIII.OIIAIII.OIIMicrocystis
AAII.OAAAAAAIIMerismopedia
IAAAAAAAAAAAOscillatoria

(I)=present at interance
(O)=present at outlet
(I.O)= present at interance and outlet
(A)=absent
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Table (18) Algae identification at interance and outlet of Kaleen plants

09
/2

01
2

08
/2

01
2

07
/2

01
2

06
/2

01
2

05
/2

01
2

04
/2

01
2

03
/2

01
2

02
/2

01
2

01
/2

01
2

12
/2

01
1

11
/2

01
1

10
/2

01
1Months

Algae
Diatoms

I.OI.OI.OII.OII.OIII.OI.OI.OStephanodiscus
I.OI.OI.OIII.OI.OI.OI.OI.OIICyclotella
I.OIAIIOIIIOI.OINitzschia
IIII.OAI.OIIAIII.OMelosira

I.OI.OI.OIII.OI.OIIAI.OIDiatoma
IIII.OAAAAAIIINavicula
IAAAAAAIAAIAFragilaria
AI.OIAIAIAAOAI.OSurirella
IIAAAAAAIAIIGyrosigma
AAAAAAOAOAAAAmphora
AAAI.OAIIAIAAACocconeis
IAI.OI.OIIIOIIIISynedra

Green algae
II.OI.OII.OI.OI.OI.OI.OI.OI.OI.OScenedesmus

I.OIIIIIIIIIIIPediastrum
AI.OII.OII.OIIIIAI.OSelenastrum
AIIAIIAAAOAAAnkistrodesmus
AAAAAAAIAAAABotrydi.opsis
AAAAIAAIIIII.OActinastrum
II.OI.OI.OOIII.OII.OI.OOTetraedron
AAAAAAAIIAI.OICoelastrum
AAAAIAIAAAAAMicractinium
AAAAI.OAAAAIAAKirchinella
AAAI.OAI.OI.OI.OAAAAOocyst
AAIAOAAAAAAIBotryococcus

Blue green algae
AIAIIIAAIIOIGomphosphaeria
OAAI.OI.OIIAIOI.OI.OChroococcus
II.

O
I.OI.OI.OI.OI.OAIIIIMicrocystis

AAIAAAAAAIII.OMerismopedia
AAAAAAAAAAIIOscillatoria

(I)=present at interance
(O)=present at outlet
(I.O)= present at interance and outlet
(A)=absent
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Table (19) Algae identification at interance and outlet of  Dessouk plants

09
/2

01
2

08
/2

01
2

07
/2

01
2

06
/2

01
2

05
/2

01
2

04
/2

01
2

03
/2

01
2

02
/2

01
2

01
/2

01
2

12
/2

01
1

11
/2

01
1

10
/2

01
1

Months
Algae

Diatoms
II.OI.OIIII.OI.OI.OOIIStephanodiscus
II.OI.OI.OI.OII.OI.OI.OI.OI.OI.OCyclotella
AAII.OI.OI.OII.OAI.OIINitzschia
IIII.OAI.OIIAIII.OMelosira

I.OI.OIIAI.OI.OI.OII.OII.ODiatoma
IAIAAAAIII.OIINavicula
IIAIIAAAAIAIFragilaria
AAAAIII.OAIIIISurirella
AAAAAAAAAAAIAsterionella
AAAI.OAAAAAAAAGyrosigma
AAAAAAIIIAIACocconeis
AIAAAAAAAAAAAmphora

I.OI.OI.OI.OI.OI.OAI.OIIIOSynedra
Green algae

I.OI.OI.OII.OI.OI.OI.OI.OI.OII.OScenedesmus
II.OI.OIIIIOAI.OIIPediastrum
AI.OII.OI.OI.OI.OI.OII.OI.OI.OSelenastrum
AAIIAAII.OII.OIAAnkistrodesmus
AAAAAIAAIOAIBotrydiopsis

I.OAAAAAIIAIII.OActinastrum
AAAI.OI.OII.OIII.OAITetraedron
IAAAIAAAAIIICoelastrum
AAAAAIAAAAIAMicractinium
IOIAIAAAI.OAAAKirchinella
AAAAAAAAAAIANephrocytium
AI.OI.OAAAAAIOIOOocyst
AAAAAIAAAAAAAnthophysis
AAAAAAOIAAAAHeterococcus
AAAAAIAAAAAADictyosphaerium
AIAAAAAAAAAAUlothrix
AAAI.OIAAAIAAABotryococcus

Blue green algae
AAIII.OIAAIAAAGomphosphaeria
AI.OIII.OII.OI.OIAI.OIChroococcus

I.OIAI.OII.OI.OIII.OIAMicrocystis
IAI.OAIAAAAI.OIOMerismopedia
AAAAAAIAAAAIOscillatoria
AAAAAAAAAAAIDactylococopsis
AAAAAAAAAAAOPhacus
AAAAAI.OAAAAAAEuglena
AAAAAAAAAOAAAnabeana

(I)=present at interance
(O)=present at outlet
(I.O)= present at interance and outlet
(A)=absent
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Table (20) Algae identification at interance and outlet of El-Read plants

09
/2

01
2

08
/2

01
2

07
/2

01
2

06
/2

01
2

05
/2

01
2

04
/2

01
2

03
/2

01
2

02
/2

01
2

01
/2

01
2

12
/2

01
1

11
/2

01
1

10
/2

01
1

Months

Algae
Diatoms

I.OI.OI.OI.OIIII.OI.OAI.OI.OStephanodiscus
II.OI.OI.OII.OI.OI.OI.OI.OIICyclotella
AIIII.OII.OOIII.OI.ONitzschia
IIIIII.OI.OI.OAIII.OMelosira

I.OI.OAI.OI.OI.OII.OI.OII.OI.ODiatoma
IIAAIAOII.OI.OIINavicula
II.OAAI.OAAAAAIAFragilaria
AAAAAAIIIIAASurirella
AAAAIAAAAAAAAsterionella
AAAIAIAIAAAAGyrosigma
AAAAAIIAAAAACocconeis

I.OI.OIII.OI.OOOIOII.OSynedra
Green algae

I.OI.OII.OI.OIAI.OI.OI.OI.OI.OScenedesmus
I.OAIII.OAI.OIAIIIPediastrum
I.OII.OI.OI.OAAOI.OI.OI.OOSelenastrum
AAAIIII.OI.OII.OAAAnkistrodesmus
AAAIAIIIIAAI.OActinastrum
AI.OAAI.OII.OI.OIII.OI.OTetraedron
AAAOAAAAAI.OAACrucigenia
AAAAIAAIAI.OIACoelastrum
AAAAAIAAAAAAMicractinium
IAAAAAIIAIAAKirchinella
AI.OAAAAIII.OIAAOocyst
II.OIIIAAAAAAAStaurastrum
AAAAAIAAAAAAHeterococcus
IAAAAAAAAAAADictyosphaerium
AAIAAAAAAAAAUlothrix
IAAAAAAAAAAACosmarium
AIAOAAAAIAAABotryococcus

Blue green algae
I.OAIIIIIIIIOAGomphosphaeria
III.OI.OI.OI.OII.OI.OAOAChroococcus
AI.OII.OI.OI.OI.OI.OIIIIMicrocystis
AI.OIAAIAAAIIAMerismopedia
AAAAAAAAAAAIphacus
AAAAAAAAAAAIEuglena
AAAAAAAIAAAASpirogeria

(I)=present at interance
(O)=present at outlet
(I.O)= present at interance and outlet
(A)=absent
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Table (21) Algae identification at interance and outlet of El-Hamoul plants

09
/2

01
2

08
/2

01
2

07
/2

01
2

06
/2

01
2

05
/2

01
2

04
/2

01
2

03
/2

01
2

02
/2

01
2

01
/2

01
2

12
/2

01
1

11
/2

01
1

10
/2

01
1

Months

Algae
Diatoms

II.OII.OIIII.OI.OII.OIStephanodiscus
IIIII.OIII.OI.OAIACyclotella

I.OAIII.OII.OOIIOI.ONitzschia
IIAIIIIAAAIAMelosira

I.OII.OI.OII.OI.OI.OI.OII.OI.ODiatoma
I.OAAIAIIIII.OIINavicula
IIAIIAAAAIIAFragilaria
AAAAAAI.OIAAAASurirella
AAAAAIAIAAAAAsterionella
IAAAAAAAAAAAGyrosigma
AAAAAI.OIAAAAACocconeis

I.OII.OAI.OOOIII.OIISynedra
Green algae

II.OII.OIIAI.OI.OII.OI.OScenedesmus
I.OIIII.OIIIAAAIPediastrum
II.OI.OI.OI.OI.OI.OI.OI.OI.OAASelenastrum
AAIAAII.OAAAAAAnkistrodesmus
IAAAAIAIAAAAActinastrum
AAAIAI.OI.OOII.OII.OTetraedron
AAAAIAAAAIIACoelastrum
AAIAAAIAAAAAKirchinella

I.OIAAAIAIIAAAOocyst
AIAIAAAAAAAAStaurastrum
AIAAAAAAAAAAUlothrix

I.OAI.OII.OAAAIAAABotryococcus
Blue green algae

IIIII.OIAII.OAAAGomphosphaeria
I.OAII.OI.OI.OI.OI.OI.OI.OI.OI.OChroococcus
II.OI.OIIIIIIIIIMicrocystis
AIAAAIAAAIAAMerismopedia

(I)=present at interance
(O)=present at outlet
(I.O)= present at interance and outlet
(A)=absent
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Table (22) Algae identification at interance and outlet of Paltem plants

09
/2

01
2

08
/2

01
2

07
/2

01
2

06
/2

01
2

05
/2

01
2

04
/2

01
2
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/2

01
2

02
/2

01
2

01
/2

01
2

12
/2

01
1

11
/2

01
1

10
/2

01
1

Months

Algae
Diatoms

I.OI.OII.OI.OII.OI.OI.OIII.OStephanodiscus
IIIII.OII.OI.OI.OI.OI.OI.OCyclotella
III.OIII.OI.OAAAAI.ONitzschia
III.OIIIIIAIIIMelosira
IIIIAIII.OI.OI.OI.OI.ODiatoma
AIIII.OI.OI.OIII.OI.OINavicula
AAAAAAAIAAAIFragilaria
IAIAAAIAIAAOSurirella
AAAAIIAAAAAAAsterionella
AAAAAIAAAIIIGyrosigma
AAAAAOAAAAIICocconeis
AAAAAAAIAAAAAmphora
OI.OI.OII.OOIIII.OIISynedra

Green algae
I.OIII.OII.OI.OI.OI.OI.OI.OI.OScenedesmus
IAI.OII.OAIIAI.OIIPediastrum

I.OI.OI.OII.OAI.OIIIAOSelenastrum
AIIAAI.OIAI.OIAAAnkistrodesmus
AIAAAAAAAAIITreubaria
AIAAAAAAIAAABotrydiopsis
OIAAI.OIAAAIIAActinastrum
AAAAI.OAIAI.OAAATetraedron

I.OAAAAAAAAAAOCrucigenia
IAAAAI.OAAAAAICoelastrum
AAAAAIAII.OAAAKirchinella
AAAAAOIIAAAAOocyst
AAAAAAIAAAAAAnthophysis
AAAIAIAAAAAAStaurastrum
AI.OIOAAIAAIIABotryococcus

Blue green algae
I.OAIIIIIIIIIOGomphosphaeria
I.OI.OI.OII.OI.OI.OI.OI.OI.OI.OI.OChroococcus
IIIIII.OII.OI.OAIIMicrocystis
AAAI.OAAIAAAAAMerismopedia

(I)=present at interance
(O)=present at outlet
(I.O)= present at interance and outlet
(A)=absent
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Table (23) Algae identification at interance and outlet of Sedi Salem plants

09
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2
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/2
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2
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/2
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2

12
/2

01
1

11
/2

01
1

10
/2

01
1

Months

Algae
Diatoms

I.OI.OI.OIII.OIIOAIIStephanodiscus
I.OIII.OI.OI.OIAI.OI.OI.OI.OCyclotella
IAIIAIIAAAAI.ONitzschia
IIIIII.OIIIII.OIMelosira
II.OIIAII.OOOIOI.ODiatoma

I.OIIAI.OOI.OI.OI.OI.OAINavicula
IAAAAAAIIAAAFragilaria
AAAAIIAAIIII.OSurirella
AAI.OAAAAAAAAAAsterI.Onella
IAAAAAAIIIAAGyrosigma
AAAAAAI.OAAAAACocconeis
II.OI.OII.OII.OI.OII.OIASynedra

Green algae
IIII.OI.OII.OI.OI.OI.OIAScenedesmus
AAIII.OI.OIIIIII.OPediastrum
II.OI.OI.OI.OII.OI.OI.OII.OASelenastrum
AAAIAOOIIII.OAAnkistrodesmus
AIAIAAAAAAAI.OBotrydiopsis
AAAAIAAAAIAAActinastrum
AAAIAI.OI.OAII.OAITetraedron
AAAAAAAAAAAI.OCrucigenia

I.OAAAAIAAAAIICoelastrum
AAAAAIIAAAAIMicractinium

I.OAAIAAIAAIAAKirchinella
I.OAAAAI.OI.OIIAAAOocyst
AAIAAAAAAAAAUlothrix

I.OI.OI.OAAIIIIAAABotryococcus
Blue green algae

AAIIIIAII.OAAIGomphosphaeria
I.OI.OI.OIII.OAI.OOAAI.OChroococcus
II.OI.OII.OI.OIIIAI.OI.OMicrocystis
AIAI.OAAAAIAAIMerismopedia
AAAAAII.OAIAAAOscillatoria
AAAAAAAAAAAIAnabeana

(I)=present at interance
(O)=present at outlet
(I.O)= present at interance and outlet
(A)=absent
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Two different hypotheses on the origin of algae in
drinking water can be considered. Firstly, it can be
assumed that water treatments are not 100% effective
in removing  algae. Abed  El  Rahman, (2009) said
that clarifiers algae  fluctuates  between 85% and 99%
in an average 92 %. But in our study removal ratio
between 98.99 % to 54.68 %, For this reason some of
them are capable of penetrating in the drinking water
systems. Since algae can travel all the way from origin
to the end point, the levels detected in tap water are
exclusively from algae not removed by treatment.

Secondly, some of these algae could proliferate or
have the ability to grow in the system in the dark,
using  the  ability  of  some  Genera  to  develop
heterotrophic  metabolisms.  These  microscopic
algae, having  a  relatively  active  role  and  could
become  members  of  the  normal  flora  of  drinking
water systems  (Neilson  and  Lewis, 1974). In most
pipe surfaces, the  development  of  bio-films
containing algae and bacteria has been proven.  In this
case, it is logical to consider the possibility of algae re
growth,  probably  into  the  bio-films  (Allen et  al.,
1980) So  their  presence  is  not  affected  by  the
seasonal changes occurring in the surface waters used
for supply (Francesc et al., 2003).

3.3. Efficiency of algae treatment:

High ratio of algae remove is 98.99% in month
01/2012 at Kaleen water plant with total algae inter
and outlet respectively (1490 CFU/ml, 15 CFU/ml)
represented respectively in genera descripted in Table
(18) (Synedra, Stephanodiscus, Cyclotella, Nitzchia,
Cocconeis, Diatoma and Gyrosigma as diatoms,
Scenedesmus, Tetraedron, Actinastrum, Pediastrum,
Selenastrum and Coelastrum as green algae
Microcystis, Chroococcus and Gomphosphaeria as
blue green algae) which represented (1490) genera at
Kaleen plant interance while the (15) genera at outlet
after treatment are (Cyclotella and Amphora as
diatoms, Scenedesmus as green algae and  blue green
algae are compoletly removed).

In contrast the low ratio of algae remove is 54.68% in
month 02/2012 at Metobas water plant with total algae
in interance and outlet respectively ( 1688 CFU/ml,
765CFU/ml) and represented respectively in genera
descript in Table (17) (Stephanodiscus, Cyclotella,
Diatoma and Navicula as diatoms, Scenedesmus,
Anthophysis, Tetraedron and Selenastrum as green
algae, Chroococcus and Microcystis as blue green
algae) which represented (1688) genera, while
(Surirella, Cyclotella, Diatoma and Nitzchia as

diatoms, Scenedesmus, Anthophysis, Tetraedron,
Selenastrum, and Ankistrodusmus as green algae,
Chroococcus as blue green algae) represented (765)
genera.

In this study, the presence of algae in outlets of
drinking water samples  may be attributed to failure of
sand filters. While their presence in the distribution
system may be attributed to  aging  of  some  networks
and  pipes,  leakage  to  sewer  systems. Also no
existence of cleaning valves  at  the end of pipes that
results in the increase of precipitation and the increase
in the probability of pollution; in addition  to  the
operation  and  maintenance  is  done  by  unqualified
trainees (Donia, 2007). This  study agrees with Amer,
(2012) where attributed presence of pathogenic
organisms in outlets of drinking water samples  to
failure  of  sand  filter  stage  and  in  the  distribution
system  to  cross  connections  between drinking
water  and  sewer  lines,  backflows,  breakthroughs  in
drinking  water,  wastewater  treatment plant
operations, leaking pipes, valves, joints and seals as
well as contamination of the tap by the final users.

During this study; it  was noticed that Microcystis cells
and other genera from blue green algae disappeared
completely from the outlet and inlet of drinking water
treatment plants in some plants at different months.
This result can be explained due to the sedimentation
and filtration processes (El-Manawy and Amin, 2004).

The  addition  of  oxidants  such  as  chlorine,  ozone
or  permanganate  to  untreated  water  prior  to
coagulation has been shown to increase the removal of
algae. These oxidants alter the surface charge of algae,
thus improving their removal during coagulation
(Chen and Yeh, 2005).

River Nile is considered the main water source of
drinking water  in Egypt  and  prevention  of
contamination,  especially  in  rural  areas  will
enhance  the  efficiency  of drinking water treatment
facilities for Cyanobacterial harmful algae removal.

Conclusion

It can be concluded that water treatment plants are not
100% effective in removing  of  Diatoms, Green algae
and Blue Green algae. For this reason some of them
are capable of penetrating in the drinking water
systems. They  can  travel  all  the  way  from  origin
to  the  end  point  and  the  levels  detected  in  tap
water  are exclusively from Cyanobacterial harmful
algae not removed by treatment. The presence of algae
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species in drinking water treatment plants during this
study may be due to its small size and structure of
cysts that make it may be resistant to  chlorine
disinfection. The  implementation of new technologies
as such Activated carbon filtration as an additional
unit process to meet current and  proposed
regulations,  in  case  of  Cyanobacterial harmful algal
blooms  are of great necessary to produce  biologically
safe  drinking  water.  The  drinking  water  treatment
plants  must  modify  their treatment method according
to the numbers and types of algae present.
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