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Safe drinking water is a necessity for the health and welfare of a
community. This study was carried out to compare between certain
physicochemical parameters and phytoplankton of two water treatment
plants (Shebin El-kom conventional plant and Shobrabass compact
water plant) during a period from February 2019 to December 2019. The
treated water at these plants had a remarkable enhancement as compared
with the raw one basically with the values of TDS, conductivity, total
alkalinity, phosphates, and nitrates but the treated water of Shobrabass
plant has high turbidity ranged from 1.6 NTU to 3 NTU compared with
Shebin El-kom that ranged from 0.18 NTU to 0.33 NTU. Regarding
biotic component, algae disappeared more or less completely at the end
of the treatment process. The results showed diverse phytoplankton
structures belonging to three groups: Bacillariophyta, Chlorophyta, and
Cyanophyta. Bacillariophyta represented the most widespread group in
Shebin EI- kom and Shobrabass raw water during the period of study as
it accounted 72.6% and72.7% of the total annual crop, respectively,
followed by Chlorophyta with 17.4% and 15.5%, respectively and
Cyanophyta ranked as 3™ group with 11.6% and 11.5% of the total
annual crop for Shebin El-kom raw water and Shobrabass raw water,
respectively. The conventional Shebin El-kom water plant was more
effective than Shobrabas compact water plant obtaining better potable
water, and so a modification was performed on Shobrabas. The final
turbidity results decreased from 2.3 NTU to 1.4 NTU and the total algal
count decreased from (1000x103 organisms/L) to (26x103 organisms/L).




Introduction

River Nile is considered the main
Egyptian water source for the domestic,
industrial, and irrigation uses. The increase in
population and urbanization is a big
challenge to the country in facing water
scarcity. Water resources are subject to
pollution mainly due to the discharge of solid
and liquid waste represented in leachate,
domestic and industrial wastewaters (Bouita
et al., 2021). About 20% of the world’s
population lacks safe drinking water, and
almost half the world population lacks
suitable sanitation. Consequently, potable
water has to be colorless, tasteless, odorless
and free from any micro-organisms. This
process involves removing the contaminants
using physical processes such as settling and
chemical

filtration, processes such as

coagulation and disinfection; biological
processes such as rapid and slow filtration of

sand (Galal, 1989).

Chemical and physical analysis is important
as it related to the hygienic testing of a water
supply (Abo-amer et al., 2008). An
appropriate assessment of the
appropriateness of water requires the
concentrations of some important parameters
such turbidity, conductivity, total dissolved
salts (TDS), pH, Ca?*, Mg®*, K*, Na*, CI’,
HCO*, S04*, F, NO*, PO4*, and
comparing with the guideline values set for
potable water. The phytoplankton was treated

as indicators of water quality, as some

species result in noxious blooms; sometimes
develop offensive tastes and odors or toxic
conditions that may lead to in animal death
or human illness. Although many species of
freshwater algae multiply quite intensively in
water, they do not concentrate to form dense
surface blooms of remarkably high cell
density, as do some cyanobacteria. The
toxins that freshwater algae may have are
therefore not accumulated to concentrations
likely to become risky to human health
(Chorus and Fastner, 2001). Chlorine is
widely used as a disinfectant at water
treatment plants, but its concentrations did
not kill some protozoan organisms and their
cysts (Wallis et al., 1996; Liberti et al.,
2002). Moreover, it was reported that an
overdose of oxidizing substances should be
avoided because it can cause damage to algal
cells and release harmful toxins or offensive
taste and odor-related compounds or water-
color in case of an overdose (Shen et al.,
2011; Yanxia Zhao et al., 2021).

Conventional water treatment plant has a
series of treatment processes such as
coagulation, flocculation and clarification
through  sedimentation, filtration  and
disinfection; remove enough quantity of algal
toxins by removing the intact algal cell
1989).

metabolites which are largely contained in

(Loper, Toxins are secondary
the algal cell and transport to water during

lyses or damage of the cell. Direct filtration
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1)

2)

is considered as a conventional plant without
clarifiers (Galal et al., 2017).

Compact water treatment plant is a type of
treatment which is carried out through
coagulation (via coagulant alum), filtration in
a closed container with sandy media in the
ground of the filter and disinfection through

chlorine. Therefore, this study aims to:

Compare between certain  physico
chemical parameters and phytoplankton
before and after treatment in two water
plants in Menoufia Governorate, Egypt.
These plants apply different water
mentioned

treatment  methods as

previously.

Applying a modification on the compact
water plant to improve the treatment
and the

process monitoring

the

algal
community, physiochemical
parameters and algal count of water before

and after treatment.

Materials and methods
Sampling

Water samples were collected from two
different sites, surface water plants in
Shebin El-kom and Shobrabas in El-
Menoufia, Egypt. The sampling cruises
were done monthly during (winter, spring
and summer, 2019) from the studied sites.
All
according to standards mentioned in
(APHA, 1998). Samples were preserved

water samples were assembled

directly after collection by acidifying with
concentrated HNOj3 to pH<2 by adding 5
ml nitric acid to 1 liter water samples and
preserved in refrigerator according to
standard method 20™ edition. All the
experiments were done in (El-Bahary
water plant lab in Shebin El-kom city,
Menoufia).

Physicochemical parameters

Collected water samples were preserved
immediately by acidifying with conc HNO3
to pH<2 by adding 5 ml nitric acid to 1000
ml water sample then preserved in the
refrigerator.  Physicochemical parameters
were estimated according to standard
methods for the examination of water and
wastewater 22" edition. pH value was
measured by a
(Metrohm827 PH lab). Total dissolved salts
and Conductivity were measured directly

digital pH meter

by using a digital meter (Conductivity

meter selecta). Total hardness was
measured by titration method against
EDTA (Olmsted and Williams, 1997).
Calcium hardness was measured by EDTA
(APHA,  2010).
Turbidity was measured using a digital
turbidity meter (WTW Turb550). Alkalinity
was estimated using titration against 0.02N
sulfuric acid (APHA, 2010). Chlorides

were titrated against AgNOj3; (Kolthoff and

titrimetric  method

Stenger, 1947). Iron was estimated by the
phenanthroline method (Duncan, 1979).

Manganese was determined with the
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persulfate method (Mills, 1950). Sulfate
was estimated by the turbid metric method
(Thomas and Cotton, 1954). Nitrate was
determined by UV spectrophotometric
1964).

Phosphate was estimated by the stannous

screening method  (Navone,
chloride method (Strickland and Parsons,
1965). Ammonia was measured by the
Nessler method (Standard method 19

edition).

Phytoplankton examination

For examination of phytoplankton, samples
were collected in 1000 ml liter glass
containers and preserved with standard
Lugol’s Iodine solution (APHA, 2010) then
filtered using membrane filtration (Sartorius
SM 16828) then centrifuged at 2000 g for 10
min using (MPW-350e centrifuge). Algae
were counted through standard microscope
through Sedgwick Rafter cell which is a slide
with 1 mm, of 1,000 mm? area and volume of
1.0 ml. One ml of concentrated sample was
pipetted on Rafter slide and examined under
bincolor microscope (Lund et al., 1958) and
algal species was identified according to
(Bourrelly, 1968; Prescott, 1982; Starmach,
1984; Tikkanen, 1986; Popovsky and
Pfiester, 1990; Compere, 1991; Krammer
and Bertalot, 1991).

Water Treatment and plant modification
Different problems were detected in
the design of Shobrabas water plant

therefore a modified approaches were

Shaaban et al., (2023)

applied for enhancing the removal of
algae and decreasing turbidity and the

microbial effect by:

1- Increasing the diameter of the tube that
connect the mixing chemicals with raw
water chamber to the flocculation
chamber which lead to increasing the
contact period with chemicals to
enhance the efficiency of the water

treatment.

2- Adding controlling valve under the
flocculation chamber to facilitate the
withdrawing of the sludge twice daily
every 12 hours that will decrease the
turbidity and the total algal count as
shown in Fig. (1) (Galal et al., 2017).

Results
Physicochemical parameters
As shown in Table (1), turbidity ranged

from 0.18 to 11.2 NTU in Shebin El-kom
plant while in Shobrabas plant, it ranged
from 1.6 to 12.7 NTU. The pH range of
Shebin ElI-Kom was 7.1 to 8 while in
Shobrabas, was 7.5 to 8.2. Shebin EI-Kom
plant's water temperature ranged from 19°C
to 30.1°C while in Shobrabas plant, ranged
from 18.8°C to 29.2°C. TDS and
conductivity range was 222 to 363 ppm, 355
to 580uS/cm, respectively in Shebin El-kom
plant while, in Shobrabas plant was 225 to
280 ppm, 360 to 448 uS /cm, respectively.
Magnesium hardness range was from 55 to
94 ppm in Shebin EI-Kom while in
Shobrabas, was 20 to 90 ppm. Magnesium
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ions concentration range was 13.1 to 22.6
ppm in Shebin EI-Kom while in Shobrabas,
was 4.8 to 21.5 ppm. Manganese in Shebin
El-Kom range was <0.01 to 0.18 ppm while
in Shobrabas was 0.01 to 0.2 ppm. Iron range
was <0.01 to 0.3 ppm in Shebin EI-Kom
while in Shobrabas was 0.01 to 0.22 ppm.
Phosphate range was from <0.01 to 0.11 ppm

in Shebin ElI-Kom while in Shobrabas, it was

. I

from 0.21 to 0.66 ppm. Ammonia in Shebin
El-Kom ranged from <0.01 to 0.41 ppm,
while in Shobrabas ranged from 0.01 to 0.43
ppm. The range of Shebin El-Kom's nitrate
was from 0.07 to 0.62 ppm while in
Shobrabas ranged from 0.2 to 0.55 ppm. At
last, Sulfate range in Shebin El-Kom was
from 27 to 59 ppm while in Shobrabas, was

from 21 to 48 ppm.

O |
o l 3 Aocrulation
— Chamber snd
pumgs e
\h-'/
Notes solution Reason Problem
1- Increasing the diameter of the tube that
connect the mixing chemicals with raw 1-The high speed of water flow in
Pipe diameter was 4cm and after | water chamber to the flocculation chamber flocculation chamber leading to short bidi i
medification became Gm. which lead to increasing the contact period contact time with chemicals causing high 1-High o e
with chemicals to enhance the efficiency of turbidity and high algal count.
the water treatment.
2- adding controlling valve under the 2-Daily sludge withdrawal become difficult
flocculation chamber to fadlitate sludge due to absence of controlling valve under
B . 2- Hig count of treated
withdrawing twice daily [every 12 hours) | flocculation chamber H: deal
that will decrease the turbidity and the
total algal count.

Fig. (1): Shobrabas water plant before and after modification
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Table (1): The physicochemical parameters of Shebin EI-Kom and Shobrabas surface raw and treated water
during the period of investigation

Month February April June August October December
Water Plant
S S C C
Parameter

Sample R T R T R T R T R T R T R T R T R T R T R T R T
Temperature°C 22 | 223 (205 | 20 | 226 | 219 | 222 | 22 30 | 301|285 | 28 | 279|278 | 29.2 | 288 | 24 | 243 | 241|238 19 | 191 | 188 | 19
Turbidity(NTU) 75 | 033 ] 108 | 219 11 | 028 | 10 1.6 10 0.3 11 2 10.8 | 0.18 12 3 112 | 04 | 127 | 24 79 | 025|109 | 25
pH 7.7 7.4 7.8 75 7.7 7.2 79 7.6 7.8 75 8 7.7 8 7.6 8.2 79 7.7 7.3 79 7.6 75 7.1 7.8 75
TDS(mg/L ) 360 | 363 | 238 | 241 | 255 | 260 | 226 | 230 | 222 | 227 | 234 | 238 | 245 | 249 | 225 | 228 | 310 | 315 | 272 | 280 | 350 | 356 | 271 | 274
(1S/Cm)Conductivity | 576 | 580 | 380 | 385 | 408 | 416 | 361 | 368 | 355 | 363 | 374 | 380 | 392 | 398 | 360 | 364 | 496 | 504 | 435 | 448 | 560 | 569 | 433 | 438
Iron(mg/L) 0.3 |0.01<| 0.18 | 0.17 |0.01<|0.01< | 0.01 | 0.18 |0.01<|0.01<| 0.01 | 0.2 | 0.18 |0.01<| 0.01 | 0.1 0.2 |0.01l<| 0.13 | 0.21 | 0.05 |0.01<| 0.11 | 0.22
Manganese(mg/L) 0.06 | 001 | 0.01 | 0.19 | 0.18 | 0.12 | 0.01 | 0.01 [0.01<|0.01<| 0.13 | 0.01 | 0.1 |0.01<| 0.01 | 0.01 | 0.02 |0.01<| 0.14 | 0.12 | 0.13 | 0.05 | 0.01 | 0.2
Total hardness(mg/L) | 150 | 160 | 150 | 145 | 160 | 170 | 160 | 154 | 140 | 152 | 170 | 165 | 155 | 162 | 164 | 160 | 150 | 161 | 170 | 168 | 162 | 154 | 140 | 144
Ca. hardness(mg/L) 80 80 90 110 70 76 80 80 85 80 90 90 100 | 105 80 70 80 90 90 100 95 82 120 | 105
Mg. hardness(mg/L) 70 80 60 35 90 94 80 74 55 72 80 75 55 57 84 90 70 81 80 68 67 72 20 39
Ca*z(mg/L) 32 32 36 44 28 | 304 | 32 32 34 32 36 36 40 42 32 28 32 36 36 40 38 | 328 | 48 42
Mg*z(mgll_) 168 | 192 | 144 | 84 | 216 | 226 | 192 | 178 | 132 | 173 | 191 | 18 | 131 | 137 | 202 | 215 | 16.8 | 19.4 | 19.2 | 16.3 |16.08 | 174 | 4.8 9.4
Total Alkalinity(mg/L) [ 152 | 130 | 154 | 150 | 160 | 150 | 154 | 160 | 164 | 152 | 170 | 154 | 160 | 140 | 178 | 140 | 195 | 188 | 166 | 160 | 180 | 170 | 190 | 176
Chlorides(mg/L) 35 40 35 40 40 44 21 33 35 40 25 35 40 45 23 30 32 40 29 40 25 30 33 42
Sulfate(mg/L) 50 59 40 48 37 45 21 29 31 34 35 45 27 35 30 40 40 49 37 44 42 48 28 36
Phosphate(mg/L) 0.06 | 0.01 | 0.37 | 0.43 | 0.11 | 0.01<| 0.21 | 0.26 | 0.06 |0.01<| 0.33 | 0.38 | 0.01 |0.01<| 0.41 | 0.58 [0.01<|0.01<| 0.54 | 0.66 | 0.02 | 0.01 | 0.36 | 0.55
Nitrate(mg/L) 045 | 036 | 0.22 | 0.2 | 0.12 | 0.07 | 0.35 | 0.29 | 0.62 | 0.55 | 0.55 | 0.22 | 0.38 | 0.32 | 043 | 0.31 | 04 | 034 | 052 | 0.3 06 | 0.42 | 044 | 0.35
Ammonia(mg/L) 04 |001<| 022 | 0.2 | 0.38 | 0.01 | 0.17 | 0.01 | 0.41 |0.01<| 0.39 | 0.21 | 0.29 | 0.01<| 0.35 | 0.15 | 0.31 | 0.01 | 0.39 | 0.29 | 0.13 |0.01<| 0.43 | 0.37

S: Shebin El-kom surface water plant, Ca. hardness: Calcium hardness, Mg.

Shobrabas surface water plant

hardness: Magnesium hardness, C:

Sample RS s RC Tc P-value
p Mean SD Mean SD Mean SD Mean SD
P1=0.88 P2=0.79
Temperature (C) 24.25 4.04 24.25 4.07 23.88 4.24 23.60 4.08 P3=1.00 P4=0.91
. P1=0.02* P2=0.02*
(NTU)Turbidity 9.73 1.63 0.29 0.07 11.23 0.96 2.28 0.48 P3=0.00%* P4=0.00**
H 7.73 0.16 7.35 0.19 7.93 0.15 7.63 0.15 P120.047" P2=0.007
P : : ' : ' ) ’ ' P3=0.001* P4=0.005*
P1=0.08 P2=0.08
(mg/L) TDS 290.33 57.92 295.00 57.81 244.33 21.60 248.50 22.68 P3=0.85 P4=0.87
— P1=0.08 P2=0.08
Conductivity(uS/Cm) 464.50 92.72 471.67 92.29 390.50 34.55 397.17 36.45 P3=0.86 P4=0.87
P1=0.29 P2=0.001*
(mg/L) Iron 0.12 0.12 0.00 0.00 0.08 0.07 0.18 0.04 P3=0.011 P4=0.025*
P1=0.47 P2=0.15
Manganese (mg/L) 0.08 0.07 0.03 0.05 0.05 0.06 0.09 0.09 P3=022 P4=0.0.35
P1=0.27 P2=0.49
(mg/L) Total hardness 152.83 8.01 15983 | 640 | 159.00 | 11.92 | 156.00 | 1010 | Lo 000 pao'eg
/L) Ca. hard 85.00 10.95 8550 | 1062 | 91.67 1472 | 9250 1541 | DLE039P2E0.57
(mg/L) Ca. hardness . . - : : : : : P3=0.95 P4=0.91
P1=0.96 P2=0.26
(mg/L) Mg. hardness 67.83 12.89 76.00 12.31 67.33 24.71 63.50 21.81 P3=0.46 P4=0.73
P1=0.39 P2=.37
2+
Ca“"(mg/L) 34.00 4.38 34.20 4.25 36.67 5.89 37.00 6.16 P3=0.95 P4=0.91
P1=0.97 P2=0.26
2+
Mg~ (mg/L) 16.26 3.11 18.27 2.95 16.15 5.93 15.23 5.20 P3=0.45 P4=0.73
o P1=0.99 P2=0.86
(mg/L) Total Alkalinity 168.50 15.95 155.00 20.97 168.67 14.01 156.67 12.04 P3=0.16 P4=0.21
. P1=0.038* P2=0.31
(mg/L) Chlorides 34.50 5.61 39.83 5.31 27.67 5.61 36.67 4.72 P3=0.09 P4=0.008*
/L) Sulph 37.83 8.18 45.00 9.40 31.83 6.91 40.33 6.95 P10.21 P220.32
(mg/L) Sulphate . : : - : : : : P3=0.13 P4=0.08
P1=0.00** P2=0.00**
(mg/L) Phosphate 0.04 0.04 0.00 0.01 0.37 0.11 0.48 0.15 P3=0.47 P4=0.06
/L) Nitrati 0.43 0.18 0.34 0.16 0.42 0.12 0.28 0.06 P1=0.90 P2=0.42
(mg/L) Nitrate - : . : : : : : P3=0.29 P4=0.36
/L) A i 0.32 0.11 0.00 0.01 0.33 0.11 0.21 0.12 P1=0.93 P2=0002¢
(mg/L) Ammonia . : : : : : : ' P3=0.00** P4=0.04*




Seasonal Distribution of Phytoplankton
Raw water of Shebin El-kom water plant
and Shobrabas water plant

As shown in Table (4) and
represented in Fig. (2), the phytoplankton
populations encountered in Shebin El-kom
plant are included in the groups
Bacillariophyta, Chlorophyta and
Cyanophyta. Bacillariophyta dominated
the whole populations, as it represented
for 72.6 % of total annual crop of Shebin
El-kom but for Shobrabas plant it

represented for 72.7%.

Chlorophyta ranked as the 2™ group with
17.4% of total annual crop but for
Shobrabas plant it represented for 15.5%.
Then the 3™ group was Cyanophyta with
11.6% of total annual crop but for
Shobrabas plant it accounted for 11.5%.
The range, average and seasonal variation
of the recorded groups can be summarized

as the following:

Bacillariophyta

high rank of occurrence but for Shobrabas
plant was Cyclotella Kutzingiana with
(501x10%rganisms\L). The rare
occurrence of Bacillariophyta species was
Navicula

cryptocephala, Cymblla

lanceolata, Navicula radiosa and
Stephanodiscus asteraea with (1x10°
organisms\L) total number per year and
for Shobrabas plant was Cymblla

helvetica with(1x10° organisms\L).

Chlorophyta
As shown in Tables (2,3) the

minimum  occurrence was  (17x10°

As shown in Tables (2, 3) the maximum
count of Bacillariophyta reached (317x10°
organisms\L) in December but for
(298x10°

organisms\L) in February. The minimum

Shobrabas plant was

count was (71x10° organisms\L) in
October but for Shobrabas water plant was
(187x10° organisms\L) in August. The
most abundant species of Bacillariophyta
was Cyclotella comta with (365x10°
organisms\L) total number per year and

organisms\L) in June but for Shobrabas
water plant was (18 x 10% organisms\L) in
August, June and February. The
maximum count of Chlorophytes (71x10°
organisms\L) in December but for
Shobrabas plant it attained (300x10°
organisms\L) in April. The most common
species was Tetraedron minimum with (53
x10° organisms/L) total number per year
with high rank of occurrence but for
Shobrabas water plant was Scenedesmus
bijugatus with (90x10° organisms/L). The
rare occurrence of Chlorophyta was
Ankistrodesmus Acicularis, Cosmarium
praemorsum and Eudorina elegans with
(1x10° organisms/L) total number per
year but for Shobrabas plant was
Pediastrum  clathratum,  Pediastrum
gracillium, Scenedesmus quadricauda and
Spirogyra  mirabilis  with  (1x10°
organisms/L).



Cyanophyta

As shown in Tables (2, 3) the minimum
occurrence was (6x10% organisms\L) in
August but for Shobrabas plant was
(14x10% organisms\L) in August. The
maximum count of Cyanophyta was
(90x10% organisms\L) in December but
for Shobrabas (140x10°

organisms\L) in April. The most common

plant was

species of Cyanophyta was Chrococcus

number per year with a high rank of
occurrence and for Shobrabas plant was
with  (65x10°

organisms\L). The rare occurrence was

Merismopedia elegans

Microcyst  aeruginosa, Oscillatoria
Formosa and Coelospharium Kutzingii
with (1x10° organisms\L) total number
per year but for Shobrabas plant it was
Merismopdia gluca, Microcyst aeroginosa

with (1x10° organisms\L).

turgidus with (46x10° organisms\L) total

Table 2: A list of the recorded phytoplankton, their counts, relative density, number of cases of isolation
and rank of occurrence in Shebin El-kom raw surface water plant, during the period of study

Month =
Algal Groups ) = v | B 3| 3 Tﬁ;a' Relative No. of
. ) g 2_ % g> % g per. density of cases. of Rank of occurrence
Bacillariophyta ° i) < S g year total (%) isolation
Cymblla lanceolata 0 0 0 0 2 0 2 0.15 1 R
Asterionella formosa 2 2 0 0 0 0 4 0.3 2 L
Melosira varians 5 0 0 15 7 3 30 2.2 4 M
Melosira granulata 4 10 10 7 4 6 41 3.03 6 H
Nitzschia angustata 7 6 3 0 0 24 40 3 4 M
Nitzschia linearis 0 0 0 5 5 0 10 0.74 2 L
Nitzschia amphibia 5 0 0 0 0 8 13 1 2 L
Nitzschia Palea 0 0 0 2 8 0 10 0.74 2 L
Navicula cryptocephala 0 0 2 0 0 0 2 0.15 1 R
Navicula radiosa 0 0 0 4 0 0 4 0.3 1 R
Navicula pupula 3 0 0 0 1 2 6 0.44 2 L
Fragillaria capucina 18 14 15 0 0 13 60 4.4 4 M
Fragillaria crotonensis 0 13 20 0 0 0 33 2.4 2 L
Synedra unla 20 5 3 0 0 5 33 2.4 4 M
Synedra acus 0 5 0 0 0 3 8 0.6 2 L
Diatoma vulgare 15 0 11 0 0 2 28 2.1 3 M
Diatoma elongatum 0 8 0 0 0 1 9 0.7 2 L
Stephanodiscus hantzschii 0 1 5 7 2 4 19 1.4 5 H
Stephanodiscus asteraea 0 0 0 0 0 2 2 0.15 1 R
Cyclotella kutzingiana 85 67 32 31 25 120 360 26.6 6 H
Cyclotella comta 98 81 28 17 17 124 365 27 6 H
Chlorophyta

Actinastrum Hantzschii 3 0 0 2 1 4 10 0.74 4 M
chodatella citriformic 0 0 0 0 1 0 1 0.1 1 R
Tribodesmium lacustre 0 0 0 0 1 0 1 0.1 1 R
Hofmania Lauterbornii 0 0 1 0 0 0 1 0.1 1 R
Pseudophaerocystis lacutris 0 1 0 0 0 0 1 0.1 1 R
Closterium kutzingii 5 0 4 3 6 0 18 1.3 4 M
Pseudophaerocystis lacutris 0 1 0 0 0 0 1 0.1 1 R
Closterium kutzingii 5 0 4 3 6 0 18 1.3 4 M
Eudorina elegans 0 1 0 0 0 0 1 0.073 1 R
Nephrocytium Agradhianum 0 3 2 0 0 1 6 0.44 3 M
Kirchneriella Obesa 2 0 0 1 1 0 4 0.3 3 M
Kirchneriella lunaris 8 0 0 0 0 4 12 0.89 2 L
Tetraedron minimum 9 3 1 8 8 24 53 3.9 6 H
Cosmarium praemorsum 0 0 1 0 0 0 1 0.1 1 R
Mougeotia calospora 0 5 0 0 0 4 9 0.67 2 L
Spirogyra Mirabilis 1 1 0 0 0 0 2 0.15 2 L
Chlorella vulgaris 10 5 0 1 1 2 19 1.4 5 H
Botryococcus braunii 1 3 0 6 2 1 13 1 5 H
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Ankistrodesmus Acicularis 0 0 0 0 0 2 2 0.15 1 R
Ankistrodesmus falcatus 0 2 0 0 0 4 6 0.44 2 L
Treubaria triappendiculata 3 6 0 0 0 5 14 1.03 3 M
Coelastrum microporum 0 1 1 0 0 1 3 0.22 3 M
Staurastrum paradoxum 0 0 2 0 0 5 7 0.52 2 L
Scenedesmus acuminatus 0 0 0 2 5 3 10 0.74 3 M
Scenedesmus acutus 3 0 0 0 0 1 4 0.3 2 L
Scenedesmus aramatus 8 0 1 6 0 9 24 1.8 4 M
Pediastrum duplex 0 0 2 0 0 0 2 0.15 1 R
Pediastrum gracillimum 0 0 2 0 0 0 2 0.15 1 R
Pediastrum simplex 5 4 0 1 1 1 12 0.9 5 H
Cyanophyta (b.g)
Gomphospheria Lacustris 1 0 0 0 0 3 4 0.3 2 L
Coelospharium kuetzingianum 0 0 0 0 0 5 5 0.4 1 R
Anabaena Circinalis 0 0 3 0 0 2 5 0.4 2 L
Nostoc Linckia 4 1 0 0 0 0 5 0.4 2 L
Oscillatoria formosa 0 0 0 0 4 0 4 0.3 1 R
Oscillatoria agardhii 0 0 0 0 0 11 11 0.81 1 R
Microcyst Wesnbergii 0 2 0 0 0 0 2 0.15 1 R
Microcyst aeruginosa 0 0 0 0 0 2 2 0.15 1 R
Chrococcus limneticus 1 5 0 0 0 7 13 1 3 M
Chrococcus turgidus 3 7 24 1 5 6 46 3.4 6 H
Merismopedia glauca 1 0 0 5 5 0 11 0.81 3 M
Merismopedia elegans 5 14 2 0 0 14 35 2.6 4 M
Total No. of individuals 335 | 276 175 124 112 | 438 1460

N.B: Filamentous and colonial organisms were counted as one organism

Total counts x 10°= organisms / liter ~ H= high occurrence :( from 5 to 6 cases of isolation)
M= moderate occurrence :( from 3 to 4 cases of isolation)

L= low occurrence: - (2 cases of isolation) R = rare occurrence: - (one case of isolation)

Table 3: A list of the recorded phytoplankton, their counts, relative density, number of cases of isolation and
rank of occurrence in Shobrabas raw surface water plant, during the period of study (2019)

Month 5 Total | Relative
= 3 (] 2 . No. of
Algal Groups ‘lf E § > :'é QE_, no. density cases of Rank of occurrence
R R < =) > 3] 3 per of total | . .
Bacillariophyta < o 8 | year %) isolation
Cymblla helvetica 0 0 0 0 1 0 1 0.045 1 R
Melosira varians 0 90 0 0 6 96 4.40 2 L
Melosira granulata 1 30 10 70 3 0 114 5.22 5 H
Nitzschia angustata 19 6 7 3 7 0 42 1.92 5 H
Nitzschia amphibia 0 23 0 0 0 5 28 1.28 2 L
Nitzschia aclcularis 10 0 0 0 0 0 10 0.45 1 R
Navicula radiosa 3 0 0 0 0 0 3 0.13 1 R
Fragillaria crotonensis 0 0 26 51 0 0 77 3.53 2 L
Fragillaria capucina 16 0 20 0 10 0 46 2.10 3 M
Synedra ulna 3 2 2 4 0 5 16 0.73 5 H
Diatoma vulgare 8 2 1 2 0 2 15 0.68 5 H
Stephanodiscus hantzschii 0 0 2 1 3 0 6 0.27 3 M
Cyclotella kutzingiana 110 70 47 29 95 150 501 22.97 6 H
Cyclotella comta 128 68 85 27 75 102 485 22.23 6 H
Chlorophyta
Actinastrum Hantzschii 1 30 1 1 0 0 33 151 4 M
Chodatella quardriseta 0 0 0 1 0 0 1 0.045 1 R
Oocystis lacustris 0 0 0 1 0 0 1 0.045 1 R
Excenotro sphaera virdis 0 0 0 1 0 0 1 0.045 1 R
Golenkinia radiata 0 30 0 0 1 0 21 0.96 2 L
Closterium kutzingii 0 30 0 0 0 2 32 1.46 2 L
Eudorina elegans 0 0 0 1 1 0 2 0.091 2 L
Nephrocytium Agradhianum 0 0 2 0 0 2 4 0.18 2 L
Kirchneriella Obesa 1 0 0 1 2 0 4 0.18 3 M
Kirchneriella lunaris 0 0 6 0 0 0 6 0.27 1 R
Tetraedron minimum 18 30 3 0 0 12 63 2.88 4 M
Ulothrix zonata 0 0 0 0 0 2 2 0.091 1 R
Spirogyra Mirabilis 0 0 0 0 1 0 1 0.045 1 R
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Chlorella vulgaris 1 0 0 3 0 0 4 0.18 2 L
Botryococcus braunii 0 0 1 0 0 5 6 0.27 2 L
Ankistrodesmus falcatus 0 0 2 0 2 0 4 0.18 2 L
Treubaria triappendiculata 1 0 1 1 0 0 3 0.13 3 M
Coelastrum microporum 1 30 2 0 0 4 37 1.69 4 M
Staurastrum polymorphum 0 0 0 0 7 0 7 0.32 1 R
Staurastrum gracile 3 0 1 0 0 0 4 0.18 2 L
Staurastrum paradoxum 0 0 0 1 0 0 1 0.045 1 R
Scenedesmus acuminatus 0 0 3 3 0 0 6 0.27 2 L
Scenedesmus bijugatus 0 90 0 0 0 0 90 4.12 1 R
Scenedesmus quadricauda 0 0 1 0 0 0 1 0.045 1 R
Scenedesmus armatus 3 60 1 0 15 10 89 4.08 5 H
Pediastrum duplex 0 0 1 2 0 3 6 0.27 3 M
Pediastrum gracillimum 0 0 1 0 0 0 1 0.045 1 R
Pediastrum boryanum 0 0 1 1 0 0 2 0.091 2 L
Pediastrum clathratum 0 0 0 1 0 0 1 0.045 1 R
Pediastrum simplex 1 0 2 0 4 0 7 0.32 3 M

Cyanophyta

Gomphospheria Lacustris 0 0 0 0 5 0 5 0.22 1 R
Anabaena sphaerica 0 0 1 1 0 8 10 0.45 3 M
Coelosphaerium kuetzingianum 0 30 0 0 15 0 30 1.37 2 L
Oscillatoria formosa 0 3 1 0 0 0 31 1.42 2 L
Oscillatoria agardhii 0 30 0 0 2 0 32 1.46 2 L
Spirulina Platensis 2 0 0 0 0 0 2 0.091 1 R
Microcyst aeruginosa 0 0 0 0 0 1 1 0.045 1 R
Chrococcus limneticus 10 0 29 0 0 3 42 1.92 3 M
Chrococcus turgidus 38 0 0 11 5 0 54 2.47 3 M
Merismopedia glauca 0 0 0 0 0 1 1 0.045 1 R
Merismopedia elegans 5 50 0 2 6 2 65 2.98 5 H
Total No. of individuals 382 | 731 | 260 | 223 | 260 | 325 | 2181

N.B: Filamentous and colonial organisms were counted as one organism

Total counts x 10°= organisms / liter
M= moderate occurrence : ( from 3 to 4 cases of isolation)
L= low occurrence: - (2 cases of isolation)

H=high occurrence : ( from 5 to 6 cases of isolation)

R = rare occurrence: - (one case of isolation)

Table 4: Percentage distribution of the phytoplankton groups of raw water at Shebin El-kom surface
water plant and Shobrabas surface water plant, during the period of study (2019)

Feb Apr Jun Aug Oct Dec S P-
Algal groups value
S C S C S C S C S C S C Mean SD Mean SD

© Species No. 11 9 11 8 10 9 8 8 9 7 21 6 11.7 4.7 7.8 1.2 0.08
S
Z | % oftotal 37.9 | 409 | 39.2 | 421 | 434 31 42.1 | 33.3 | 409 35 55.2 | 31.6 43.2 6.2 35.7 4.8 0.04*
[
o
E Individual No. 262 | 298 212 291 129 200 88 187 71 194 | 317 | 270 179.8 99.5 | 240.0 51.7 0.22
?—u’
] % of total 78.2 78 76.8 | 39.8 | 73.7 | 769 | 709 | 839 | 634 | 746 | 724 | 83.1 72.6 53 72.7 16.5 0.98
s Species No. 12 9 12 7 10 17 9 13 10 8 16 8 11.5 2.5 10.3 3.9 0.55
.E % of total 413 | 409 | 42.8 | 36.8 | 43.4 | 58.6 | 47.4 | 54.2 | 455 40 421 | 42.1 43.8 2.2 454 8.8 0.66
° Individual No. 58 30 35 300 17 29 30 18 27 33 71 40 39.7 20.5 75.0 110.5 0.46
o
6 % of total 17.3 7.8 12.6 41 9.7 11.2 | 24.2 8.1 241 | 12.7 | 16.2 | 123 17.4 5.9 15.5 12.7 0.75
s Species No. 6 4 5 4 3 3 2 3 3 5 8 5 4.5 2.3 4.0 0.9 0.63
_E % of total 20.6 | 181 | 17.8 21 13 10.3 | 10.5 | 12,5 | 13.6 25 21.1 | 26.3 16.1 4.4 18.9 6.5 0.41
§ Individual No. 15 55 29 140 29 31 6 14 14 33 90 15 30.5 30.5 48.0 47.5 0.47
>
i % of total 44 | 143 | 105 | 19.2 16.6 | 11.9 | 4.8 6.3 125 | 12.7 | 206 | 4.6 11.6 6.4 115 5.3 0.98

S: Shebin El- kom surface water plant C: Shobrabas surface water plant, Total counts x 10°= organisms/ liter
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Fig. (2): The annual average of algal groups of Nile water at Shebin El-kom surface water plant
and Shobrabas surface water plant, during the period of study (2019)

Treated water of Shebin El-kom water
plant and Shobrabas water plant

As shown in Table (5) and represented
(3) the total
phytoplankton populations per year in

Shebin El-kom treated water was (69x%103

by Fig. number of

organisms\L) while for Shobrabas water
plant was (885x10° organisms\L). The
efficiency of treatment according to the total
number of phytoplankton populations per
year in raw and treated water for Shebin
Elkom plant was (95.3%) while for
Shobrabas plant was (59.4%). The highest
count was (34x108 organisms\L) in February
followed by April with yield of (11x103
organisms/L) in Shebin El-kom water plant

while in Shobrabas water plant the highest

Totaliahidusi percest per yeur

»

Sein Elbom Shotealay

count was (263x 103 organisms\L) in April
followed by December with vyield of
(223%103 organisms/L). On the other hand,
the minimum yield was (5x10° organisms\L)
in August and december followed by
October with yield of (6x103 organisms\L)
in Shebin El-kom water plant while in
Shobrabas water plant the minimum yield
was (85x10° organisms\L) in June followed
by February with vyield of (99x103
April
moderate values (11, 9x103 organisms\L)

organisms\L) and June showed

respectively in Shebin El-kom water plant
while in Shobrabas water plant August and

October showed moderate values

(106,109%10° organisms\L), respectively.

Fig. (3): Total individual percent per year at
Shebin EI-Kom and Shobrabas treated
surface water, during the period of
investigation
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Table 5: Distribution of algal groups in treated water in Shebin El-kom and Shobrabas surface
water plants, during the period of investigation

- 3 .
Month roups § = 2 ! % E LCLE NG dZils,ai:;sz camegr | Rankof
E < =] z = g per year total (%) isolation| occurrence
Bacillariophyta s|lc]s]c]s|c]|s s|lcl]s|c]| s s © s|lc]| s c
Melosira varians 3)J]ofofo|2]o|o|2|o]Jo|1|2 6] 4 869|045 |3 |2 | M L
Melosira granulata i1|l]o|lofofo|3|o0of13]1|2]|]0o|0O | 2]|18| 289 |203]| 2|3 L M
Nitzschia amphibia 2(1|o]Jo|1fofo]Jojo|Jo|1f0|4]| 1 |[579|011 3|1 ]| M R
Nitzschia aclcularis 1|o0|o|32|o|5[0|0o]ofo]|o]o|1|37]|145]|428| 1|2 ]| R L
Nitzschia angustata of(iwo0[o]Jo|ofofo]|]8]|]o|3]|0of4]|o0]25 0 282 (0| 4| _ M
Neidium iridis ofofo]J]o|ofofo]Jo]o|loOo]|of1|o0O] 1 0 o11 (o |1 | _ R
Navicula cryptocephala o|Jl]o|ofo|o|o|J]o|2|o]o|o|lO|[0O] 2 0 022 | 0|1 | _ R
Navicula pupula o|jlofofo|]1|0oloflo|Oo[fO]|O|J]O|[1] 0| 145 0 1|0 R _
Asterionella formosa o|lofofo|]o|Jofoflo|]ofO]|]O|]1 |O0O] 1 0 o11 | o |1 | _ R
Fragillaria capucina ofofo]Jo|ofofo]5]|]0]JO0]OofO]|O]| S5 0 056 [0 | 1| _ R
Fragillaria crotonensis olof[o]J]o]o|l]o|J]o|J]o|ofoO]|O]| 3 0 3 0 033 ]| 0|1 _ R
Syndra ulna o|l1|o|lo]o|o|o|1|ofofo]2]o0]| 4 0 045 | 0| 3 | _ M
Diatoma elongatum o|lo|o|lo]|]o|o|J]o|2|ofofo]l]o]|oO]fo2 0 022 |01 _ R
Diatoma vulgare o|Jl]o|ofo|o|o|]o|o|o]oO|oOo|4|0O] 4 0 045 | 0 | 1 | _ R
Cyclotella kutzingiana 3 31| 2135/ 0|39| 0 35| 1|46 |0]|102]| 6 [388| 869 |4384| 4|6 | M H
Cyclotella comta 3 (15246 |2 |13 1 |19| 1|28 | 1|68 |10|189(1449(|2135|(6 |6 | H H
Stephanodiscus hantzschii o|Jl]o|fofo|o|o|J]o|f2|o]1 |03 |[0] 0 067 | 0|3 | _ M
Chlorophyta
Actinastrum Hantzschii 1]o|lofofofof1]o|0o]o0Of0OfoO 2 0 2.89 0 210 L _
Excentrosphaera virdis 0] ojo]J]o|o]J]oflof1|o]o0O]OfO 0 1 0 0.112] 0| 1 _ R
Closterium kutzingii i1|l]o|Jof1|o]Jo|Jofo]Jo|JoOo]|1|]0 |2 ]| 1| 289 ]|0112]| 2|1 L R
Nephrocytium Agradhianum ofof1]o|ofofo]Jo]Jo|l]o]|ofo | 1] o0 |145 0 1|0 _
Nephrocytium subsolitaria o|J]ofof1]|]o|o|]o|[3|0o]o0o|0o|lO|[O] 4 0 |0451| 0|2 | _ L
Kirchneriella lunaris ofoflo]J]o|ofr1|[0o]Jo|]o|lo]|ofl6 |O]| 7 0 079 [0 | 2| _ L
Kirchneriella obesa o|1|ofo|]o|5|of2]of2]0o]J0O|O0] 9 0 |1016| 0| 4| _ M
Chlorella vulgaris 2|s5|of3|1]|4a|oflo|o|] 2|00 |3 |14|4a35|158| 2|4 | L M
Tetraedron minimum 4 (20)]1]|10|21|2]|]o|1|1]|5|21|7 |8 |44]|1159]|497 |56 H
Mougeotia calospora ofofo]Jo|ofofo]Jo]Jo|]2]ofo|oO]| 2 0 |0225|0 |1 | _ R5
Botryococcus braunii o|lo|o|4]o|2|]o|o|of4a|o]3]|o0]a13 0 146 | 0|4 | _ M
Treubaria triappendiculata 2|1 |ofo|o]Jojofo|o]Jo|o|loO|2] 1|28 0112]1]|1|R R
Chodattella subsaisa of2|o]J]o|ofofo]Jo]o|lo]|ofoOo|O]| 2 0 |0225(0 |21 | _ R
Coelastrum microporum oJl]o|ofo|]o|Jo|1|o|1]o0o|Oo|21|2] 121|289 |0112|2 |1 | L R
Staurastrum gracile 1|/o|lofofo|Jo|l]ofo]Jo|]1]o|O]|1]| 1| 145 ]|01212| 1|1 | R R
Scenedesmus acutus 1 (ofo]Jofofolo]Jo|o|l1|o]J]Oo|[1]| 1 |145|022|1]|1 ]| R R
Scenedesmus bijugatus o|lofoflo|]o|olo|[o|]o[fO]|]OoO]J]O|[O] O 0 0 oo | _ _
Scenedesmus armatus 1|5|0f[o0of|o|Jo|2|0o]0o|4]|]0|3 |3 |12|434|135]| 2|3 L M
Pediastrum duplex oJl]o|ofo|o|o|J]ofofo]J]o o2 |0o] 2 0 |0225| 0|1 R
Pediastrum gracilimum oJl]o|ofo]|o|o|J]o|f2|o]o|o|lO|[O] 2 0 |o0225|0( 1| _ R
Pediastrum clathratum o|Jl]ofof2]|]o|o|J]ofo|o]J]oOo|o|lO|[O] 2 0 022 | 0|1 | _ R
Pediastrum simplex 1 |1|1|of|o|r1|o|o]Jof2]|o]J]o | 2|4 |289|045|2|3 ]| L M
Cyanophyta
Oscillatoria tenuis oloflo|l]5]o|l]o]J]o|J]o|ofO]O]O 0 5 0 056 | 0| 1 _ R
Coelospharium kuetzingianum oJ]of1[o|o]Jo|lofo|o|Jo|o|l]oO|1] oO0|145 0 1{o]| R _
Anabaena sphaerica olof[o]J]o]J]o|]o]J]o]|12|oflO]|O]| 2 0 3 0 033 ]| 0| 2 _ L
Gomphosphaeria lacustris o|Jl]ofof1]|]o|o|J]ofofo]JoOo|olO|[O] 1 0 |o112| o0 |1 | _ R
Chrococcus limneticus 1 |1|o|lof1]ofo|lo]1|[o0o]|o|4 |35 |004a|056|[3|]2]|M L
Spirulina platensis oJ]ofofo|o|Jo|J]ofofo]1|[olO|[O] 1 0 011 |0 |1 | _ R
Merismopedia glauca 1|o0|o|lo|ojofo]J]o]Jo[fo]o]JoOo |1 ]| o0 ]| 145 0 10| R
Merismopedia elegans 3|2 |2|22]|0|3|0|2|0|3|0|3|5|3|725|395|2]|6]|L H
Chrococcus turgidus 2| 3|1|2]o|8|of5|0]3|0|l0|2]|21|289|237|2]|5]| L H
Total No. of individuals 34 |99 |11|263| 9 |85| 5 |106| 6 [109| 5 |223| 69 |885

N.B: Filamentous and colonial organisms were counted as  one organism Total counts x 10%= organisms / liter ~ H= high
occurrence :( from 5 to 6 cases of isolation) M= moderate occurrence :( from 3 to 4 cases of isolation) L= low occurrence: - (2
cases of isolation) R= rare occurrence: - (one case of isolation)




Modification of Shobrabas compact
water plant

Physicochemical parameters before and
after modification

As shown in Table (6) the
physicochemical parameters weren’t
affected negatively, some parameters
were decreased such as turbidity, total
dissolved solids (TDS) and conductivity.
The remaining parameters had slightly
changes after  modification. The
remaining parameters had slightly
changes with using both. Turbidity of
raw water was 11 NTU, the average of
turbidity for 3 samples collected
respectively decreases after modification
from (2.3 to 1.4) NTU. TDS of raw
water was 240 mg/L, the average of TDS
for 3 samples collected respectively
decreases after modification from (234.3

to 220) mg/L. Conductivity of raw water
was 363 pS/cm, the average of
Conductivity for 3 samples collected
respectively decreases after modification
from (354.7 to 332.7) uS/cm . Phosphate
of raw water was 0.39 mg\L, the average
of phosphate for 3 samples collected
respectively slightly increases after
modification from (0.3 to 0.4) mg\L.
Total alkalinity of raw water was 167
mg\L, the average of phosphate for 3
samples collected respectively slightly
decreases after modification from (156.3
to 154) mg\L. Chlorides of raw water
was 25 mg\L, the average of chlorides
for 3 samples collected respectively
increases after modification from (32.3
to 36) mg\L.

Table 6: Comparison between physicochemical parameters in treated water before

modification of shobrabas plant during the period of study (2019)

and after

Shobrabas before Shobrabas after
Raw modification modification
Parameters wate r == Vel
S1 | S2 [ S3 ||[Mean|S.Df| S1 | S2 || S3 [[Mean|S.D
Turbidity (NTU) 11 18| 21| 29 23 0.6 1 1.3 | 1.8 1.4 0.4 |[ P 1=0.001*P 2=0.00TP 3=0.012*
pH 7.9 75| 7.7 )| 7.9 7.7 02|76 77| 7.8 7.7 0.1 P 1=0.22 P 2=0.07 P 3=0.99
TDS (mg/L) 240 238 || 235 || 230} 234.3 || 4.0 || 225|(| 220 || 215 220 5 P 1=0.13 P 2=0.02*P 3=0.002*
Conductivity (US/cm) 363 360 || 356 || 348 354.7 || 6.1 || 340 333 || 325 || 332.7 || 7.5 || P1=0.14 P 2=0.02*P 3=0.002*
Iron (mg/L) 0.02 [[0.18| 0.2 || 0.1 0.2 0.1 | 0.2 [0.18( 0.22 0.2 P 1=0.04*P 2=0.015*P 3=0.677
Manganese (mg/L) 0.12 [[0.01|f 0.1 || 0.1 0.1 0.0 0 [[0.01]0.02 0 P 1=0.17 P 2=0.001*P 3=0.199
Total hardness (mg/L) 167 155 || 160 || 158 157.7 || 2.5 || 154 | 165 || 150 || 156.3 || 7.8 || P 1=0.02*P 2=0.014*P 3=0.757
Calcium. H (mg/L) 85 80 84 || 90 84.7 50 75| 81 || 86 80.7 5.5 P 1=0.91P 2=0.30 P 3=0.02*
Magnesium hardness (mg/L) 82 71 78 || 88 79 85| 73| 75 || 90 79.3 9.3 P 1=0.61P 2=0.67 P 3=0.86
Cca?(ma/L) 34 32 || 33| 36| 337 |21 30]) 32| 34 32 2 P 1=0.81P 2=0.23 P 3=0.03*
Mg?2* (mg/L) 19 17 || 18 || 21| 187 || 21| 27| 18 || 21 || 187 |[ 2.1 P 1=0.81P 2=0.81P 3=10
Total alkalinity (mg/L) 167 150 || 157 || 162 156.3 || 6.0 || 154 | 160 || 148 154 P 1=0.92 P 2=0.06 P 3=0.73
Chlorides (mg/L) 25 33 34 || 30 32.3 21 36 || 40 || 32 36 4 P 1=0.03*P 2=0.04*P 3=0.09
Sulfate (mg/L) 28 30 39 || 40 36.3 55| 36 || 38 || 41 38.3 25 P 1=0.12 P 2=0.019*P 3=0.44
Phosphate (mg/L) 0.39 [|0.25]/0.35(| 0.4 0.3 0.1]/0.3] 0.4 |[0.47 0.4 0.1 P 1=0.37 P 2=0.92 P 3=0.03*
Nitrate (mg/L) 0.5 0.32]10.29(| 0.3 0.3 0.0 || 0.2 [0.25(/0.33 0.3 0.1 || P 1=0.002*P 2=0.019*P 3=0.43
Ammonia (mg/L) 0.36 0.2 [[0.32] 0.3 0.3 0.1 0.3]10.34(0.31 0.3 0 P 1=0.16 P 2=0.15 P 3=0.25

S1: sample nol of water S2: sample no2 of water S3: sample no3 of water
P2: raw water vs: treated water after modification P3: Treated water before modification vs: Treated water after modification

P1: raw water vs: treated water before modification
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Algal removal

As shown in Table 7 the total
number of phytoplankton populations in
raw water was (718x10% organisms/
L).The average of total algal count
before modification was (103x103
organisms/L) and the efficiency of

Shaaban et al., (2023)

treatment reached 85.6% removal, on
other hand after modification the average
of total algal count was (26x103
organisms/L) and the efficiency of
treatment was very high and reached
96 % removal.

Table 7: Comparison between the total algal count in treated water before and after modification of

Shobrabas plant
% ey Treated 'n:‘::m- bebre Treated water ofa.::'l:ﬁ- after
NESRGECHDA water
s 52 53 Av s 52 53 Av
Pediastrum simplex 2 2 1 o 1 1 o o o
Pediastrum duplex 1 o 1 (4] (4] o o o o
Scenedesmus amaltus 58 s 3 1 3 1 2] -] o
Scenedesmus byjugatus 4 1 2 (4] 1 0 1 o o
Scenedesmus acuminatus 75 6 2 4 Bl 2 o 1 1
Staurastrurm paradoxum 2 1 o o o o o 0 o
Coelastrum microponim as 2 3 1 2 o 1 [+] o
Treubana tnappendiculata 2 o 1 o 0 o o o o
Ankistrodesmu s falcatus 1 o o 0 0 4] o o o
Botryococcus braunii 2 o o 1 0 0 o o o
Chlorella vulgans 1 o o (4] o o o o o
Tetraedron minimum 16 2 1 1 1 2 1 -] 1
Kirchnenellalunans 4 1 o 1 1 o o o o
Kirchnenella Obesa 1 o (4] (4] (4] (4] o o o
ephrocytium Agradhianurry 1 o o (4] (4] (4] () () o
Eudorina elegans 1 o o o o o ) o o
Closterium kutzingil 30 2 3 1 2 1 a 2 2
Golenkinia radiata 10 1 2 4 2 (4] o 1 o
Actinastrum Hantzschii 30 s 1 (4] 2 1 o 4] 0
Cyclotella comta 68 12 11 15 13 3 2 1 2
Cyclotella kutzinglana 70 as 25 18 26 15 10 3 9
Diatoma elongaturm 2 o 1 1 1 o o o o
Dilatoma wulgare 2 1 o 1 1 (4] o o o
Synedra uina 2 o 1 (4] (4] 1 o o o
Nitzschia aclcularis 10 a 2 s 4 1 o 1 1
Nitzschia amphibia 23 3 1 2 2 1 o o o
Nitzschia angustata (5] o o 1 0 0 o o o
Melosia granulata 30 3 2 4 3 1 o 1 1
Melosira varians 90 4 6 2 “+ 1 2 o 1
Mensmopdia elegans 50 20 12 15 16 s a 1 3
Merismopdia glauca 2 o 1 o o o o o o
Chrococcus turgidus 1 o o 2 1 o 1 o o
Microcyst aeruginosa 5 o 1 2 1 o o o o
Spirolina Platensis 2 1 o 1 1 o o o o
Oscillatoria agardhii 30 3 1 4 3 1 o 1 1
Oscillatoria formosa 20 12 3 5 7 2 o o 1
losphaenum Kuetzingany 30 1 o 3 1 0 o 1 0
Total algal count ny 127 87 o8 108 39 25 1 26
Efficiency of trea tment %% 2y . %67 us.6 945 965 on.1 96

Total counts x 10°= organisms / liter
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Before After
Algal groups Raw | modification modification P- value
water
Mean | S.D | Mean S.D
Chlorophyta 275 20.7 7.02 6.3 2.1 P1=0.001* P2=0.001* P3=0.04*
Bacillariophyta 303 53.3 75 14.3 8.5 P1=0.00** P2=0.00** P3=0.003*
Cyanophyta 140 29.0 9.8 5.0 2.6 P1=0.00** P2=0.00** P3=0.041*
Total algal count 718 103 21.2 25.7 13.0 P1=0.00** P2=0.00** P3=0.010*
Efficiency of treatment (%0) 856 | 29 96.4 1.8 P3=0.010*

P1: raw water vs treated water before modification

water before modification vs treated water after modification

Discussion

In this study, physicochemical
parameters and algal distribution were
investigated in raw and treated water
water of Shebin EI-Kom surface water
plant and Shobrabas compact water plant.
Temperature is considered as a very
significant factor influencing various
activities of the microorganisms (Galal et
al.,, 2011 and Gopalkrushna, 2011). It
has a positive significant correlation with
turbidity both
compact water plants (Galal, et al., 2014).
Turbidity of

suspended particles, primarily of clay, silt,

in conventional and

water is caused by

organic matter, and microorganisms
(APHA, 2010). It is the most widely used
measurements in water treatment process
that include coagulation, sedimentation
and filtration (WHO, 2009). Hydrogen
ion concentration is considered as a
controlling factor affecting dissolved
oxygen and total alkalinity. Its values in
the present study ranged between7.1-8.2.

In this study higher pH values were on

P2: raw water vs treated water after modification P3: treated

summer as compared to those of winter
and other seasons which could be referred
to the decomposition of the organic
matter which is confirmed by (Birhanu,
2007).

values on winter rather than in summer,

TDS achieved the maximum

as a large amount of sediment load was
transported from the watershed during the
rainy season in all water samples which
agreed with (Elewa and Mahdi, 1988)
Simultaneously, TDS values showed high
positive correlation with the electrical
conductivity which is confirmed with
data obtained by (Galal, et al., 2014).
Total hardness depends on the value of
TDS, as if the value of total dissolved
salts (containing calcium and magnesium
high,
increases. These results were agreed with
(Hisham et al., 2015 and Galal et al.,
2017). lron was ranged from <0.01 ppm

salts) is the water hardness

to 0.30 ppm and manganese was ranged
from <0.01 ppm to 0.20 ppm. The

presence of iron and manganese at



92

different water treatment stages and at the
drinking water distributing system could
be referred to the wusing of ferric
coagulants as well as using steel pipes

which is confirmed by (Thompson et al.,

2009). Ammonia is considered as
indicator of bacterial and sewage
pollution. The seasonal values of

ammonia in Shebin El-kom showed less
concentration on spring and high levels
during summer, while in Shobrabas the
low levels were in winter and high levels
were in autumn. The range of nitrate was
from 0.07 ppm to 0.62 ppm. The highest
value was in June and the lowest value
was during April. Nitrates can reach both
surface and ground water as a
consequence of agricultural activity and
also from waste water disposal product
from human. Phosphates are very
important elements for phytoplankton
growth. It stimulates the activity of
nitrogen fixing bacteria and increasing
the nitrifying activity of the soil
(Authman, 1991). In the present study
phosphate levels ranged from 0.01 ppm
to 0.66 ppm that exceed those of the
Environmental Protection Agency limits
(0.1 mg) which could be an indication of
sewage contamination. (Singh et al.,
2021). Algal count is often a necessary
indicator of water quality. The results of
this study had various phytoplankton
structures

including  three  groups:

Bacillariophyta, Chlorophyta and

Shaaban et al., (2023)

Cyanophyta. Bacillariophyta represented
the  most
Chlorophyta
ranked as the 2" group and 3™ group in

abundant group and

and Cyanophyta were

their occurrence, resepectively. These
results were agreed with (Allam and El-
Gemaizy, 2015; Onyema, 2017). Algal
distribution was affected by temperature
as the highest numbers were indicated in
warmer seasons, as autumn and spring in
both water plants while the lowest counts
were recorded in summer. This agreed
with (Hussian et al., 2015 and Khairy et
al., 2015) except a special case in Shebin-
El-kom plant as the highest algal count
was in December then February in and
also in February at Shobrabas water plant
and this was due to the winter closure
period in Egypt (Galal et al., 2015). In
this period water level was highly
decreased in the river and this affected
the rate of water flow in the river as it
highly decreased and this in turn resulted
in high phytoplankton population as algal
population is inversely proportional to
(APHA, 2010).

Bacillariophyta percentage was 72.7% of

water level

total annual count. The maximum
accumulation was ((317x10°
organisms\L) in December and the
minimum  occurrence was  (71x10°

organisms\L) in October. The increase in
Bacillariophyta can be seen as an
ecological advantage, supplying energy
for the planktonic web and they have



been used to investigate the natural and
the  anthropogenic  influences on
biodiversity (Calliaria et al., 2005;
Hussian et al., 2015). The most common
Bacillariophyta species was Cyclotella
comta with (10x103 organism/L) per year
with high rank of occurrence in Shebin
El-kom treated water while in Shobrabas
treated water was Cyclotella kutzingiana
with (388x10% organism/L) per year with
high rank of occurrence and these results
agreed with (Dango et al., 2015;
Onyema, 2017). Chlorophyta percentage
was 15.5% of total annual count. The
most common Chlorophyta species in
Shebin El-kom was Tetraedron minimum
with (8x10° organism/L) total number per
year and also in Shobrabas with (44x103
organism/L) total number per year. The
presence of high density of Cyanophyta
indicates high pollution load and nutrient
rich condition (Sharma et al., 2016).
Cyanophyta percentage was 11.5% of
total annual count. The most common
Cyanophyta species in Shebin El-kom
was Merismopedia elegans with (5x103
organism/L) total number per year and
Shobrabas  with  (35%108
organism/L) total number per year. The

also in
coagulation and  flocculation  are
considered as main method for removing
colloidal  inorganic  and  organic
suspensions which could be a good
support for pathogens growth, and

presents great problems to drinking water
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aspect (Shaaban et al., 2019; Mohamed
2020).
treatment plant (Shebin El-kom) has a

et al, Conventional water
series of treatment processes such as
coagulation, flocculation and clarification
through sedimentation, filtration and
While direct
treatment  plant

disinfection. filtration
compact water
(Shobrabas) s

conventional plant without clarifiers.

considered as a
Considering the previous
physicochemical and biological results it
was proved that Shebin El-kom water
plant was more compelling than
Shobrabas compact water plant in
producing potable water. When it was
laborious to pull an end to the compact
water plants, modification of the plant
was accomplished leading to a reduced
turbidity, total dissolved solids (TDS) and
conductivity. Turbidity decreased in
treated water after modification (from 2.3
to 1.4) NTU. TDS decreased from (from
234.3 to 220) mg/L. The total number of
phytoplankton populations in raw water
was (718x10%® organisms/L) and the
average of total algal count before
modification was (103x103 organisms/L)
and the capability of treatment reached
85.6%, but after modification, nutrient
supply decreased due to the decrease of
turbidity therefor the average of total
algal count of treated water was (26x103

organisms/L) and the capability of
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treatment enhanced to 96 %. This agreed
with (Hussian et al., 2015).

Conclusion

The conventional treatment plant
(Shebin EIl-kom) was more compelling
than compact water
(Shobrabas)

physicochemical and

treatment plant
considering the
biological
parameters. In Egypt it was laborious to
pull an end to the compact water plants so
a modification stage was accomplished to
drain turbidity and algal count. The
efficiency of treatment commutated from
85.6% to 96%.

Author contributions: MTS and HHM
conceived and designed the structure of
the article. MTS, SAG, and HHM
performed the literature search and the
data analysis. MTS, SAG, and HHM
wrote the first draft of the manuscript.
MTS and HHM reviewed the manuscript.
SAG carried out the experiments .All
authors read and approved the final
version of the manuscript.

Acknowledgements: The authors are
thankful to Botany and Microbiology
Department,  Faculty of  Science,
Menoufia  University,  Egypt, for
providing scientific support to carry out
this research.

Reference

Abo-amer, A. E.; Soltan, E. M. and Abu-
gharbia, M. A. (2008) Molecular
Approach and Bacterial Quality of
Drinking Water of Urban and Rural
Communities in Egypt. Acta Micro. et
Imm. Hungarica, 55(3): 311-32.

Allam, N. G. and El-Gemaizy, W. M. (2015)
Assessment of seasonal variation effect on
physicochemical, bacteriological and algal

Shaaban et al., (2023)

characteristics of the river Nile water at
ElGharbia governorate, Egypt. Fresenius Env.
Bull., 24(12): 4333—4343.

APHA: American Public Health Association
(1995). Standard methods for the
examination of water and wastewater. 19"
Ed., American Public Health Association
Inc., New York.

APHA: American Public Health Association
(1998). Standard methods for the
examination of water and wastewater 20"
Ed. APHA, AWWA, WPCF, N. Y.
Washington, U. S. A.

APHA: American Public Health Association,
American Water Works Association,
Water Environment Federation (2010).
Standard Methods for the Examination of
Water and Wastewater, 22" ed. American
Public Health Association, Washington,

DC. 2010.
Authman, M.(1991). Studies on some
biological aspects of Bagrus bayad

(Family: Bagridae) from Bahr Shebeen
Canal. MSc. Thesis, Zool. Dep., Fac. Sci.,
Minofeya University, Egypt. (2):5- 20.

Birhanu, M. (2007). Assessment of Physico-
chemical and microbiological quality of
drinking water at sources and house hold
in selected communities of Akaki-Kaliti
sub  city, Addis Ababa City
Administration. M.Sc., Thesis Addis
Ababa University, School of Graduate
Studies, 20(11):338- 485.

Bouita, M.; El Madhi, Y.; Sbai, H.; Bouita, |.;
El Bakouri, A.; EI Mehdi, I. and El
Mahjoub, C. (2021). Assessment of
nitrogen pollution of groundwater in the
Maamora Gharb aquifer, Morocco. ISSN
1110 - 6131. 25(3): 739 — 758.

Calliaria, D.; Gomez, M. and Gomez, N.
(2005) Biomass and composition of the
phytoplankton: large scale distribution
and relationship with 166 environmental
variables during a spring cruise. Cont.
Shelf Res., 25: 197-210.

Chorus, I. and Fastner, J. (2001) Recreational
exposure to cyanotoxins. In: Chorus 1, ed.
Cyanotoxins, occurrence, causes,
consequences. Heidelberg, Springer, pp.190-
199.



Chemical and Phytoplankton profile of two water plants model before and after treatment in Menoufia governorate, Egypt 95

Dango, E. A. S.; Ibrahim, M. S.; Hussein, N. R. ;
ElGammal, M. I. and Okbah, M. A.
(2015) Spatial and temporal variations of
phytoplankton communities an
environmental conditions along the coastal
area of Alexandria. Sci. Res.; 3(6): 273-282.

Duncan, (1979). Methods for Determination of
Inorganic Substances in water and Fluvial
Sediment.  Chapter Al in  Book
5 Techniques of  Water Resources
Investigations of the United States
Geological Survey. U.S. Geolog. Surv.,
Washington, D.c. 40: 375-389

Dutka, B.D., ed. (1981). Membrane Filteration
Application, Techniques and Problems.
Marcel Dekker, Inc., New York, N.Y.,
20:145-157

Elewa, A. A. and Mahdi, H. (1988). Some
Limnological studies on the Nile water at
Cairo, Egypt. Bull. Inst. Oceanogr., Fish.,
A.R.E. (14):141- 152.

Galal, M. (1989). Ecological studies on the ciliate
and bacterial populations of slow sand
filters. Ph.D Thesis, London University.

Galal, M.; Authman, M.N. and Gaber, N. (2011).

Ciliated protozoan diversity at EI-Hammra
hypersaline lake, Wadi Al-Natron Egypt.
Afr. J. Biol. Sci., 7(2):1-12.

Galal, M.; khallaf, E.A.; Elsbbagh, S. and Nabet,
N.M. (2014). A study of the physico-
chemical and biological characteristic of
raw water, filtrated and treated water at a
water treatment plant in Shebin Elkom,
Menoufiya, Egypt. J. Egypt. Acad. Soc.
Envir. Dev., (D- Environmental Studies),
15:160-170.

Galal, M.; Osman, G. Y., Mohamed, A. H. and
Aboamer, M.M. (2015). Relationships
between certain ecological parameters and
prevalence of Giardia and Entamoeba cysts
at two water treatment plants, at Menoufia
Province, Egypt. J. Egypt. Acad. Soc.
Environ. Develop., 16 (1): 1-11.

Galal, M.; Khallaf, E.; El-Naenae, A. and
Mousa, A. (2017). Comparison between
different water treatment works in El-
Menofeyia province, Egypt. J. Egypt. Acad.
Soc. Env. Devel.18 (1):171- 181.

Gopalkrushna, H.M. (2011).Determination of
Physicochemical parameters of surface
water samples in and around Akot City.
Inter. J. Res. in Chem. and Environ., 1:
183-187.

Hisham, M.; Shaaban, M. T.; Sara, A.;
Fakhrany, M. and Hazaa, M.M. (2015).
A new approach in bacteriological and
chemical treatment of surface water from
drinking purpose. J. Bio sci. Appl. Res.,
1(3): 112-120.

Hussian, A. M.; Krzebietke, A. N.; Toufeek,
M. E. F.; Abd EL-Monem, A.M. and
Morsi, H. H. (2015). Phytoplankton
response to changes of physicochemical
variables in Lake Nasser, Egypt. J. Elem.,
20(4): 855-871.

Khairy, H. M.; Shaltout, K. H.; EL-Sheekh,
M. M. and Eassa, D. I. (2015). Algal
diversity of the Mediterranean lakes in
Egypt. International Conference on
Advances in Agriculture, Biological &
Environmental Sciences, London (UK):
127- 134.

Kolthoff, I.M. and Stenger,V.A. (1947).
Volumetric Analysis, 2" ed. Interscience
Publishers,New York,N.Y. 2: 242-258.

Liberti, L.; Notarnicola, M. and Petruzzelli,
D. (2002). Advanced treatment of
municipal wastewater reuse in agriculture.
UV disinfection: parasite removal and by-
product formation. Desalination, 152:
315-324.

Loper, J.C. (1989). Mutagenic effects of
organic compounds in drinking water.
Mutat. Res., 67: 241-245

Lund, JW.G.; Kipling, C and Lecren, E.D.
(1958). The inverted microscope method
of estimating algal numbers and the
statistical basis of estimation by
counting. Hydrobiol., 11:143-165.

Mills, S.M. (1950). Elusive manganese. Water
Sewage Works 20: 97- 92.

Mohamed F. M., El-Deen F. N.and
Kamal A. M. (2020). The
Relationship between Algal Counting
and Chemicals Consumption of
Conventional Purification Systems at



96

Qena Governorate, Egypt. Egyptian J.
Aqua Biol. & Fish; 24(1): 161 — 172.

Navone, R. (1964). Proposed method for nitrate
in potable water. J. Amer. Water Works
Assoc. 96: 464-472.

Olmsted, J. and Williams, G. M. (1997):
Chemistry, The Molecular Science 2 thed
Wm. C. Brown Publishers :Boston. ISBN
(6) 8151-8450

Onyema, I. C. (2017). Water Quality
Characteristics and Phytoplankton
Diversity Around a Domestic Waste
Polluted Site in Lagos lagoon. Egypt.
Acad. J. Biol. Sci., 8(1): 13-23.

Shaaban, M.T.; Morsi, H.H. and Aglan, A.A.
(2019). Physiochemical and microalgal
investigationof Nile River water and
comparison between seed extract of
Moringa olefira and aluminum sulfate in
removing microalgae and turbidity from
water. Biosci. Res., 16(4):3610-3628

Sharma, R. C.; Singh, N. and Chauhan, A.
(2016). The influence of physico-chemical
parameters on phytoplankton distribution
in a head water stream of Garhwal
Himalayas: A case study. Egyptian J.
Agua. Res., 42: 11-21.

Shen Q.; Zhu J.; Cheng L.; Zhang J., Zhang
Z. and Xu X. (2011). Enhanced algae
removal by drinking water treatment of
chlorination coupled with coagulation,
Desalination, 271: 236-240.

Singh A.; Bhardwaj, S.; and Devi, S.
(2021). Microbiological status of

Shaaban et al., (2023)

drinking water sources and its
relationship with human health in Solan,
India. Environmental Monitoring and
Assessment, 193:32-43.

Strickland, J.D.H and Parsons, T.R. (1965).
Amanual Of Sea Water Analysis, 2" ed.
Fishers Research Board of Canada,
Ottawa. 27(3):324-421.

Thomas, J.F. and Cotton, J.E. (1954).A
turbidimetric  sulfate  determination
Water Sewage Works 101:462.

Thompson, T., Faweel, J., Kunikane, S.,
Darryl Jackson, Appleyard,S., Callan,
P.; Jamie Bartram, J. and Kingston, P.
(2009). Chemical safety of drinking
water: Assessing priorities for risk
management. J. Appl. Microbiol., 255-
271.

Wallis, P.M., Erlandsen, S.L., Isaac-
Renton, J.L., Olson, M.E., Robertson,
W.J. and van Keulen, H. (1996).
Prevalence of Giardia cysts and
Cryptosporidium oocysts &
characterization of Giardia species
isolated from drinking water in canada.
Appl. Env. Microbio., 62: 2789-2797.

Yanxia, Z.; Huiqing, L.; Chang, T.; Haibo,
L.; Weiying, X.; Sherub, P. and
Kaimin, S. (2021). Surface water
treatment benefits from the presence of
algae: Influence of algae on the
coagulation behavior of polytitanium
chloride. Environ. Sci. Eng., 15(4): 58-
73



Chemical and Phytoplankton profile of two water plants model before and after treatment in Menoufia governorate, Egypt 97

Alidlaay dadleal) g 0 o pdal) olpa cillana (pa (ad gadl Al ciladlgdl g5 dpilpassl) 5 ual
- A glall
"o a Otean UA/8 ¢ el e e Bl a8 65 daaa /)
28 el Aaals - o slad) S - o gl g 5 Sl g i) ol
O Al Al ol s ol dpaa W) Al el Copall dsllall sbuall il gig sladl Sl jeinY (555 0 slall
Uase il 48, hall shaall Zallaal o oSU (pad Aane) oo s ol olue Aalladd dalide Cillass
AKRE! Wﬁ_ﬁ\)ﬁwbﬂ\éh\‘)ﬂ|u(é@bwBJMDGA}MJA\UALJJM

_;fm\)ﬂ\ 008 (parialiig

gl kil o Jae 5 o oS Cadh Apae 3 Adlie Cillane dua ) Al gl 5 AasSl 5 Aty 5l Jllatl
Gl (Sl i il 5 RN AN (g2 g1 o sl 0155 SR ol ol Al
1S Al all oda il

VT e Can gl 8 G i pa U Galy) i Adasad Aallaal) slually dualal) 5 Sl Aol duilly 43) aa g
NTU «.YY e Gnsl 5 (Al o oSl ol Adasal Aadlaall sbaall 3,80 ae 43,1l NTU ¥ @ NTU
Al o alall W) b g oball 30 S a j1 Gy 5 g Te S adasadl sliall ladall el ey NTU +.)A
A At ) Cle gane S ) i il )2 a3 ) Qalladall o Aulall eda gl o jelal 5 skl
GQllakll slaci 8 de gite Cile ganall o2 CailS 5 48 ) 3l o) juadl)l Clladall col jumaldl alladall il i)
On slel paly | ad Adanal 5 Sall slpall 8 Al 5l 358 JDA Calladall JSH sl (S 385 2 jall 5 55 JMUa
Omd (e JS b Lo sl SV Al Clladall e sane Sy a €U Gt Aaaal dadlaall slpall KU Saall
5 17.4% Aoy o) padll Qllshall de gona loh I alb 72,7 % 572.6%  dowis (el 1 b o S))
il Gl Al 115 %  511.6 % Aswsy A8 5all ol paddl Qllakall de gana &5, sl (e 15.5%
bl JSLiall Al Hall o2 il 5 oyl olaa 2| (A alal ol (e 3eUS ST Apadiil) o KU i ddase
(e Adliaall o)) A3 Cppent) @l g COanl) (any Jany ALl &5 285 W Galy | s ddase avenaly
A1~ DY) 63 Sl i Al 5 Ay 3l ol el (amy Cuadal) a5 Sl Juli Gyl 5 allaal)
Glie A sua Ay 30Kl Gl a8y Al (gAY Jalsall (iane S o Lai (0 j6SD) S il 5 A0S
Jeaaill IS 385 (1.4 NTU ) 2.3NTU) 00 58] das e Gaddil Cua ddasall il 22y dallaal) olall
G dagmy (Y1 x V23 0 ees x )03y e ladall el asds) Gua Calladall A1) 8 Alels S
%A T S o 223 %87 ) il 5 G Aallacal) 50 S il )



