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G ~ Constant rate, variable head filter.

="USAID

\'hﬂjig;"! FROM THE AMERICAN PEOPLE

EGYPT

da slal) s A sl olsall g ol olie Al cilbaaa - ¥

ool Al ey ad) olga Ao

E A A8y play el ol e Adad il 5
(Vapour Vacuum Compression “VVC”)
Al s ) mmally saadl JLVI s el olie Adas
A8k 5l 8 el el (ol 5 (e Ay
a0 (o faale e YO (e Lgiallas

sl aSa

1.l all dania paga gl (sl ad) ol ARy sy Jlad) slae dlas

goriny T — “MSF” Multistage ) = sil (s )all el 45 )l aaiat
v ol 8 Lgindas a3 Aallal ol of e (Distillation
obaall Ji Waasy (5 a5 Juaiia (Heat Exchanger) sl o~

T sTAGE nasTE No sTAGE

i,
P

mos ‘ Lia @i (Evaporators) sl de i ) &bl Zall)
“ O = N ‘ s Bl o acbiy Laa (s +.Y0 = i da ) Luws (adiie
oy = V== = o 55S31 il Ao o 3 oy il Jana
i (Dm— R C o eaa . s san 2w

i A e i ki s o J8) Lo Aabdia 550 ja s 3 aladin) 8 Allad dasle

RN P EWIE RGP

Day 1/2



GE

/

USAID

\mf FROM THE AMERICAN PECPLE

EGYPT

da plal) s A sl olsall g ol olie Al cilbaaa - ¥

ot Aadi

D AN

il (gl pal) el

o gy b (S il dand Al 5 S3l
elall Hlan oS s el day ) Asdll sluall 30 s
Onosall aal 0 e il Auulia Ao of 8 Sll3 a1y
ool slall Jlnse (samar 5 Al Alaall ) gall i LS
Dl o g A1 Al o) sall Ay e (5 sing YN
el G5 s 05 Gy 55 el 0yl

A 5 il LA Ll e Jpeaal

Fpadl) A8 aladiuly lad) olse 43das

35350 (e Baaiunall ALY llgins Blisl il 3k aliaas
o 5t (o (g il LI 5 cLglanl 5L e

s S 3san ras B A 53 e Bl in gl p ) ybail 8 3]
A B ¢ o Lo a8 Sladsuly udadll Uk
////:L ; L
paagdphe ) [— RN

,USAID

\m," FROM THE AMERICAN PECPLE

EGYPT

da slal) s A sl olsall g ol olie Al cilbaaa - ¥

wagall peldl

quaSal) guaalil] Ay il

Jah sl b e (Reverse OSmOsis) Sall goaliill 3 S8 aqiat
Laiy 08891 JA1s 31 Saa ol (s 5a ¥ i a3 455l gl By )
skl e %) ¢+ e A8kl o Sy 7 A e Al olaall 7 533
Lol sinY Y1 olae e 45y yhall ok alasid Jumdy g el g il 5 L iS4l
— VAl G = zliad LY obe ol e o BY (e AL du e

o Aalall il 20 AN Y (Rl e 5 e ) 4w ddee )

el laa (ha 3Ll AISY e Jabl)

233U 480 4133 (ion exchange) sy Jalal) 3y sk axiid
Lol Dl 8 slall dalladd ¢ a0 138 (e CHladiDEN dia sl (e
Ay phall o2 oyt Y] (e lebas JA ela ) i 3 g o Ml
oS an ) — A A el ddlaal) a5 el ) s ol 10
Al o g ol LI A8, plall o3 adATud g o Saxa Jual Lgd
Ay ko Hilie 28l 0361 (S 136 A ial) = 3LeY) £ Ly S (5 sl
38 5 e olad) stial 13 Le Vs 8 Tt o AY) A L) A1)
) V8 Bpaal L (¥ o) ok 2kl (e Lt 5 i
(Ll jeS Aliasas 3 (e han i @l 38 55 @l slaa () glind

oAl Slelera delia Jia

Y1

Day 1/2



ARY%

#

=" USAID

-
“.-'é‘jig;"! FROM THE AMERICAN PEOPLE

EGYPT

da plal) s A sl olsall g ol olie Al cilbaaa - ¥

a8 A s
Gy g B

P

oY ASY A Jai Balely yaalil) A8y Jhay el olue Aas

AL 4 A ol g el o 5 el diial) e ol (5 ke JS adiad
O el 8 a cla s vie bl Agdee 15 13) Ll ez 31 50 ydal
o2a Jha 3lSa) (g0 a2 ) e 5 Ll 30} s o siall Gy 27
Aaall s ol i€l e 211 Al jall (8 Alae yiad Y g bl 3 )
Jstll Jslia ) AlaYU (steam) el slall jlay Jaaa plii Y (ks
Oelly sl 58l Sy il cillee IS Aleall Zalil) (a5 Anlaall
L L) Gty s il bl (855 T elall Ay allall elall jainsdl)

b sla e Juass

)

a3k Jl (elector dialysis) aabeSH 3 5ball 43 yla calS sl

o2 (s M dage A8y sl yind il e g el )5 2 ol Al

Al jeS (5 sk Aadlal) obaall (pe DB A3 Sl 1 il oy ey bl
5 ) 3 olaall A sle i) 3 LalS 5 Rl (SIal (3 W 38 55 Sy

elal) Aallaal Luliad 48y jall o3n aadiid s ¢ Jucall dilenl o 301 4y 5
e ¥ sae o aalall 8 — (5 ging 3 5 (Aa kel Jans sia) auadY
Aail e dally da slell 38 5 6 a0 sile JSASIAN 3L (ga ) 32 Y)
sl e 2l Sl (e lially 3l pasidll G lladll e st
Jal el das giall A glall e

P Y

;USAID

“.-'é‘jig;"! FROM THE AMERICAN PEOPLE

|y

EGYPT

~—\\
|2

Day 1/2






r““USAH)

Iﬁ \"! FROM THE AMERICAN PEOPLE

T gt

EGYPT

A sl g5 Jles]
A 5 pdalaall Al G2 ) il gisa
ol oo g 55 Jlee|
Aaatid) yuud sall g 153
el 48 plaall b oSl 5 dleal) 3 gl s cilinll g Gulaal

V) Al il
Al oluall a8 ) 5 Fecall ilialla ildass
Sall el cilsie V-0
el ) A1) a8 5 iy Y-0
sl alias 23U dsunsigl) Ll
il slae a3 58 Dl Jaglads ol
Sl Uaill Al ) 8 oyl sl a5 S Jaydads culali )
Gl olpay daeY) alai g8 o
Al cillane A1 il slae (o anSall ial) ) Call<s 4

SISV RN

O © » 4 &

-E@USAH)

Iﬁ \"! FROM THE AMERICAN PEOPLE

T gt

EGYPT

) olaa aujsi Jlasi -9

Al 5 A8l Gl oloal goal) s ole 358 L1
(e brz) ol 2 sl Jlas
¥y Jall cpaill cliase 2 Q)
Lelialey ol o SiSuE 3
CI-SI-DI (dshas) 000 ) — cla— pjas 1 -
RC-PRC slea¥) dals ilu 3 sdalia il 3 2 Aardiciall gal gal)
UPVC 4Saudd cilalll 3 sl @i g ClSud B
GRP cliudlll 3l iall #la i i 4 e
Asp.C iewl) syl 5
Jrd — elga — 3l ) ate — Jas — WSS5) Gulae ] Gildial) g Cuilacall
Alall 48 jladl sl 536l 2 CilSad A dasiia)
Gl dadle cliin 3 Gl ol g s
o) pmall Cladanall g Gilasdl o, Cliia 4

Day 1/3



="USAID

W "’ FROM THE AMERICAM PEOPLE

EGYPT

M) cpAdl clida LY

@) O AN A

ijiﬁmﬂ'&)ﬁ@ﬁm -

gl adY Coypaill o (54 -
1.0 g g ddanall apeaill G jual
%A+ (o) AaYly Jaws siall iyl
Gaoal) AadlSal 4 DU sladl deS (e

= USAID

W "’ FROM THE AMERICAM PEOPLE

EGYPT

(@ o) 4@y sliall bual) g frual) Glialls ddasg ¥

Day 1/3



="USAID

\' Ln"! FROM THE AMERICAN PEOPLE

EGYPT

lad) G 3adl cldia V-t

s aglladl il Al Xl g

oluall Culll) 5 alaiial) alaay)

llgiiall slially alaey) i jaind e ddadlaall

(R sie 30l 5 oot ) o sall ool 45 3) 50
slall Callall i il al) 480 e

oo r w i o *

el Lgan Jla 3y sl dailSa
N O iyl il sl Jag ot g eall cildase dlea

glal) 48 jlaal)
obaall e 53 (ppaans
ek & i) dadl<a
Gl sall 5 g5 ) shall Alla A A sllaall e (el

o

©

USAID

\' Ln"! FROM THE AMERICAN PEOPLE

EGYPT

Allal) il JAY a8l ga Jily Y-t

Al 3 I3
A0 e Mg A oL ENERGY LINE, - 0 !
o 1 B MDA CAAQIENT sz DURNG PERRDS OF P, CONSURPTOR: i N
e bia ¢ C. HIDRAULIC GRADIENT LINE OURNG PERIOOS OF AYEAAGE CONSUMPTION. N
e i D. HYDRAUUC CRADEN? LIHE DURING PERIODS OF MAs, CONSUHPTION, =3 ° Lk
, A m S o
S ymcigsy - .
T O 4
== =
} e g C -
=1 - 5

Day 1/3



{(=)USAID

i =
Xm,‘{ FROM THE AMERICAM PEOPLE

EGYPT

Ged) oliay A)aadd a,y.ué.l.gi\ ?-E.U\ -0

Do A Gl ol dlaadl dpuig) alail)

Al slaay)

el alaay!

AS il alaay)

{(=)USAID

i =
Xm,‘{ FROM THE AMERICAM PEOPLE

EGYPT

Q) ol 565 ASadh Jagdads ol 1

==

Ff

Il
'hl

éM\ Jauadil)

| N
(e b s@%%

(s e} Jadasl

B |

P

Day 1/3



{="USAID | EGYPT

‘-m,"! FROM THE AMERICAN PEOPLE

(oSl aUBEN) AiSiad) (ptall (B oyl olia g g CilSadi Japdad )l ) -V

s o
Ol b n a1y plaa o L

[ 7600 . max- 500 ms. .

. Grat Shdia

B oD TSRS PUr R \ y

ey b G n 86 85

FA =V BRI Y i
? PV S e iy

i

[RARRA]

Eroee es Ly ke ki ) o p e

Wy plana o

LY seaed
I—— ’,\o.‘_,;(,

P edyd MG i g |

al Ui ey s

Pl ks
G " 3 - On Y ALY b, e
s ) s it B s 1o e Y ey iy e
b N Y Y s,
Chmal placa Ml il gl A b
il le dp o i
—— (ila) s b
|
R RSV I WS U /,If’/
1.4 . N M . —_—
e g ey oS 3 gy s 40 ke e a1 g ot S
+ 2558 ¢

JUCON

EGYPT

[Z}USAID

‘-m,"! FROM THE AMERICAN PEOPLE

i) oliay 1Y) aldS ;NS laadd A

e ie e

[ |

7 |
P p—
Y

Day 1/3



Day 1/3

="USAID | EGYPT

FROM THE AMERICAN PEOPLE

A sl (o qasal) jial) gl 48l 4
, o L ) olsa %5 Aliaa Jala T i) AUST pualie
= Cililaiall g 4basll o) pal) CallSS

() et 58 g2 ik

asnill s gy 31 GRS — Al sl ALY Calls

et clise)l Clatiee adly e Galeall ol v
(AR 5 (el — Cililan — e — A30) Cplalall

Aaadll Jae Al adl 5 e ) adad CallSs
zokaY) callss @

AT e i s Aluall 5 Jundidll Cay jlas

‘= USAID |[EGYPT

FROM THE AMERICAN PEOPLE




Day 2/1

="USAID |EGYPT

i 'f FROM THE AMERICAN PEOPLE

>all i pall g pdd) slia plad s £ g pdia

Water Treatment Access

EGYPT

(Z)USAID

* FROM THE AMERICAN PEOPLE

Water Treatment History
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Prechlorination

Raw Water Sgienmi Primary sedimentation . <

5 ySall aluall “ - ) G S

L...c\ P
I'e(‘hlol“
inag,

Lsd‘l.f;,, gt

Filtration Secondary Coagulation
Lla ) ciladiye Sedimentation <:| &Flocculation

g cyaiiy qug i

Disinfection To Supply
i) G A

Schematic Diagram of Drinking Water treatment Plant
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Coagulation and Flocculation

* Some particles would settle out of the water on their own, given
enough time. But other particles would resist settling for days or
months.

» After the source water has been screened and has passed through the
optional steps of pre-chlorination and aeration, it is ready for
coagulation and flocculation.
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Al(S04),.18H,0 + 3Ca(HCO,),
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“alum” alkalinity
as CaCO3
(Al plal) g gt8) (Ll el s 1)
2AI(OH); + 6CO, + 3CaSO, +
precipitate gas salt

poriaslyl paS g ) sl U )
() o e sy (comsd

(pspedlSh iy 55)

18H,0




Day 2/1

Fma,

Y v‘,g * FROM THE AMERICAN PEOPLE

EGYPT

il 1\\-

- USAID

m /" FROM THE AMERICAN PEOPLE

EGYPT

30

Adalaal) 3alall (e il de o)
Optimum Coagulant Dosage 35 mg/L

20

5 _lSal)
NTU
Turbidity, ntu

10 —

0 10 20 30 40 50 60 70

Chemical Dose, mg/L Aluminum Sulfate

ddalaal) Balall (pe Adlida <) 38 5




Day 2/1

(2)USAID |[EGYPT

* FROM THE AMERICAN PEOPLE

daaia) slall dadlaa & dasiinial) il glass!)
Llall A0l - pad¥) gL
a9l g cilial gall dalall &y jeaal) w\

Aiassh) (al g3 ()

Al daldl)

‘ oLl b lall ALEN e ol sall
(sl 23) %0

X ) aus)
(‘5_‘:; .\;) %o ¥ (‘}.-.‘-“}3\1 >

Jaaldl
(=il 23) %+ .4

=, USAID

s FROM THE AMERICAN PEOPLE

EGYPT

ALETY) paliad) -¥-Y

pia sl aﬂslfbﬂ-,'h 3 gaad) il
(<l 23)

Yoo Fio

Yau PPN

Yeuu as N

Y. G2l

Youn Jsall

Ass aba )l

Y'Y Oy

YY. o sl




Day 2/1

EGYPT

(=,USAID

= f
'i’-;mv " FROM THE AMERICAN PEOPLE

o QA ol 48T 8 dadiicual) dilall Apdd) ¢y ¢85 Apba gl pulaall (Y
:g.“ﬂ\ greif

AlL(SO,); “isalall diall -Y-¥
Al5(SO,);. 18H,0 7l dipucd) -¥-¥
Ll ol A1 (3

A - JA — i) (¢

EGYPT

(=}USAID

e FROM THE AMERICAN PEOPLE

ll- Filtration Accesses




Day 2/1

nnnnn

(Z}USAID

FROM THE AMERICAN PEOPLE

EGYPT

nnnnn

USAH)

FROM THE AMERICAN PEOPLE

Slow Sand Filter Diagram
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Gravel
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Rapid Sand Filter Diagram
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Filter Media

* Filter media is most commonly sand, though other types of
media can be used, usually in combination with sand.

* The gravel at the bottom of the filter is not part of the filter
media, merely providing a support between the under drains
and the media and allowing an even flow of water during
filtering and backwashing.

Ay Ay Adlida alaaly do )l s (e el 1 o sl () 5S35l
Aadall ) Aila) Il 5115 ems ) (e 0 5S5 Apmdi 55 Jalas 5l a2diisy VLA
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* The sand used in rapid sand filters is coarser (larger) than
the sand used in slow sand filters. Coarse sand also costs
less and is more readily available than the finer sand used in
slow sand filtration.

- Coarse Sand
~1-1.2mm
~#12 - #16 sieve

Fine Sand
0.25-0.35
Gravel ~ 5mm e mm ~#56 - #70
diameter Std. pea 2 sieve
gravel, or # 3 B P
sieve

-------
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The Process of Backwashing
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Backwash
AN

Clean water
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» Surface washers spray water over the sand at the top of the filter

breaking down mud balls.

ekl S sl ety dle ) dalandl il sl (e Jaall Al a3335 o

el mha e () sSial
Surface
I8 washer
15
T Ee = m:’: S g
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Improper Filtration

Formation of Mud Balls :

The mud from the atmosphere usually accumulates on the sand surface
to form a dense mat. During inadequate washing this mud may sink

down into the sand bed and stick to the sand grains and other arrested

impurities, thereby forming mud balls.

o2 ()5S g el o e adall ol S (55 el e el Jae il gae aal e o

3% Lae ladall Qi 8eUS atal Al e all o o il il dnis il S
e G il y Alall @ SU o3 (585, Ja il s gn Gl 501 o3 a3 )

Cilad yall
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Cracking of Filters :

» The fine sand contained in the top layers of the filter bed shrinks
and causes the development of shrinkage cracks in the sand
bed. With the use of filter, the loss of head and, therefore,
pressure on the sand bed goes on increasing, which further goes
on widening these cracks.

o i ipan L) oo Lee Aabaad) 3800 Jal) Gles didl (LS sy o
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Sieve Analysis
A sieve analysis (or gradation test) is procedure used to assess
the particle size distribution of a granular material.

&
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Disinfectant
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+ Disinfection: Killing of potentially harmful organisms
Jidh 3 jLal) i) B ga jagdail)

% Sterilization: Killing all living organisms
(LS IS S ga aiacil)
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Types of Disinfectants < ghall £) il

® Chlorine: can be added to water as a gas or in the form of
hypochlorite either as liquid or solid. ‘
3l lia Gy 58 508 3 5em (G gl e B G elall ) il O S 518D e
Jia

®Chloramines: these are formed by a combination of chlorine
(from gas or hypochlorite) and ammonia.
Ligad) aa ) slSI alad] e ()5S A 58 5 (al ) SIS,

e Chlorine dioxide (ClO2): This compound is always produced
on-site using sodium chlorite and either chlorine or hydrochloric
acid.
Ge AV 5 ) SIS suell (men e s SISI e ma p s seall IS g aaliY aadiny
RS I OV PPN |
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e Ozone (03): This compound is produced by an electrical
discharge through air or oxygen.
CransSY) ) el sl e 4aaS (8 2L eIl el (e 055V

e Ultraviolet Radiation (UV): This is a non-chemical method of

disinfection by using ultraviolet radiation at certain wavelengths.
JJM@)AJ}LM& B)@.L:.A'EJ\ASM\ é}sfum“z{\ rﬂadiim'j

e Potassium permanganate: It is a good oxidizing agent under
acidic conditions and basic conditions.
el T gl 5l cadall T gll 84 68 5 e Bale sl gall e ying
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Advantages and Disadvantages of
Disinfectants

~

Advantages Disadvantages

1-wide spectrum of biotical effects el e e e e
S byproducts.

Aa8al) cliigl) Ju8 Uﬁ &l g s3a Al 5 s Ay gl LS ya 15 Sl ans ey

2-leaves residual in water 2-chlorine gas is toxic

3-cheap and it is effective in 3-NaOCl is corrosive.

improving water quality (1) Tld Al a ot el
Pl a3 gy b s s Jsll 4, poiguall iy oS ot

4-low capital, operating and 4-high doses of chlorine gives bad
maintenance costs odor and Taste.
Lluall g cillsl) (addta slall Lips dal j9 (g (Ao ) ISl e Allal] cile )

EGYPT
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Advantages and Disadvantages of
Disinfectants

N7 Annao
Advantages Disadvantages
1-It attacks Giardia and 1-High investment cost of
Cryptosporidium species. Infrastructure.
pad s g Sl g Lol o il 8 Jlad Al Lyl 43y Jlee ) ling
2-It removes color and odor from

2-High operator skills and Energy.

water. S w3 s s han 5
lall cpa Aadil Mg sl Ju Alle Ay S Al g Jardidl) B uj‘ gl
3-Short contact time. 3-Corrosive and toxic.
Sﬂwﬂﬂﬁ‘)ﬁcumg ?mjdsM!iém\su

4-No halogenated DBPs 4-Decays very quickly.

8l Jo i il i Al Lo o Jlay

5- PH independent of water. 5-No residual.

slall i g gl () Ao ading ¥ slall (2 ciliiia Al Gud
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Advantages and Disadvantages of
Disinfectants
Ultraviolet Radiation

Advantages

1-No chlorinated DBPs.
A il Jolds ciliidi A1 Gl

2-It eliminates spores forming
virus and bacteria.

LAl ol W) o ) B ek
Sl gl o 8 Ll

3- It requires short contact time.
SM slall & el 3)'.'\5

4-Easy to operate and require
less skills of operation.
Llle Jids cililsay gliai ¥

Disadvantages

1-Low UV absorbing organics and
inorganics
A guanl) g & gudand) 3 gal) alad gaall B yuad dadly)

2-Low turbidity, low coloring materials.
A glall 30 gall g 8 jlsall A1) B Aad p&

3-Microbial aggregation limit its
efficiency.
ilds do i A8 8a) culiigl) saly 5

'meSAH)
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Advantages and Disadvantages of
Disinfectants
Potassium nermanaanate

Advantages

Disadvantages

1-Removes odor and taste from water. 1-Leaves pink color to water.

slall e dail ) axkal) Ju 35

Pl b 5308 03) 85

2-Easy to store, transport and apply to  2-Toxic and irritant to skin and

water.
slall g aladiud) g JRil g A3 Jgw

3-It works well with certain group of

viruses; and controls nuisance
organisms.

8 hal) i) g il g i) asalae g b il 4

mucous membrane.
Aklial) 489 g alall g g plu

3-Over dosing may cause
detrimental health effects
danua ) pal quad Lllad) e jall
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pH>4 D058 sued) pada
Cl, + H,0 HCI + HOCI
sl sbe pH<4 Al g ngd) paala
pH>9
H* + OCI-
Sy H<6
Forms of chlorine in Sathea P
water:

NaOClt . MO G NaOH+HOCI i, e
HOCI e H* + OCI- Sy 6lS gua
HOCI + HCI e H,0 + Cl,

Ca(OCl); +2H,0  ge====p- 2HOCI + Ca + OH

psanllSl ) 5IS sun

EGYPT

Must reach “Breakpoint” to have free HOCI

HOCI + NH, P

NH,CI

Monochloramine

r‘n;r;‘" .
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Concentratio
n
“free CI”

Bregkpoint

v

Time (min)
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Prechlorinatio
n
» Prechlorination or the feeding of chlorine prior to filtration, is
utilized to control the growth of plant and other microscopic
organisms in settling basins, thus decreasing the load on the
filters, and in some instances to improve coagulation and
decrease the requirements of coagulating chemicals.

» Prechlorination may require up to 1.2 to 2.4 mg/L on account of
the adsorptive power of the impurities.

Slo el lae clladal) ald y Agdal) bl i andi (o e Sl K1 Gl
Al de i Guils ) Ll 5 ks e
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Postchlorination  Algl _sisl)

» The process of postchlorination is the addition chlorine after
filtration and employed where necessary, to kill the rest of
bacterial cells and keep water hygienically safe.

ORI 8 Lgie Conglly Ton Aals esd i) Al ye sy el S0 Ailia) dlaya o
Asall
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The World of Phytoplankton
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Phycology = Algae

Soil Algae 4l & (et Qllsla
» Algae
T Phytoplankton 4sball cileilgl)

Zooplankton 4yl gall ilailel)
» Plankton
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* Phytoplankton are the primary producers of the aquatic
ecosystem and are the basis of aquatic food chain. Therefore

incredibly important to the aquatic ecosystems.
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Green algal lineage

Green algae (eukaryotic) Modern angiosperms

LAY saae

multicellularity

2.7 BYA 1.25 BYA 145 MYA
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Phytoplankton Taxonomy

Taxonomic Composition of Algae (Divisions and Classes):
Prokaryotic algae 8/ il 438 Qllaka
* Division Cyanophyta blue green algae
Eukaryotic algae 3 il 4dis il
» Division Chlorophyta (Green Algae) &) »aall (llakll de gana
» Division Euglenophyta (Euglenoids) S aiall ¢l jadll Qllakall e gana
» Division Phaeophyta (Brown Algae) &l Glladall de gana
* Division Chyrsophyta (Golden-brown Algae) 4 3all il (llakall de gana
+ Division Bacilariophyta (Diatoms) 4 seaal) inll Cilladall de gans
« Division Pyrrhophyta (Dinoflagellates) w12 435 Cllalall de sana
» Divsions Rhodophyta (Red Algae) ¢! sl llalall de gansa
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Factors Affecting the Growth Rate of Algae

* Light ¢ sl
« Temperature 5/l 4s 52
* Inorganic nutrients: especially 43 gac il Ll el
M Phosphorus <l sdll M Nitrogen <l yiill
* Organic and inorganic micronutrients
dpac gl s pall 5 rall Cliad)
* Biological factors that regulate algae 4ilall Linll Aadaiall dua ol gall CilEM)
» Factors that affect the availability of nutrients

» Herbivory and parasitism
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Increasing attention has been focused on algae that
impact the aesthetic quality of drinking water
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Problems created by Algale

Problems in water systems

Problems in water treatment plants
olfg.d\ Gildass Jdala ;ﬂ\;j:ﬂ\ %) e;.f\ Il

Problems in distribution systems
slaall gy 58 lSed Jala Caaad JSLia
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Problems created by Algale
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Problems created by Algale
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Problems created by Algale

Cilidrall 3 8 g
Eutrophication

Taste and odor problem Coloration
sluall dadl yg anks @ yail) A<iia slaall (gt B il

Toxins
dgdaal) o sandd) I 3)
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Problems created by Algale

Filter and screen clogging problem

* In extreme cases the clogging may recur so frequently that the
amount of water required to backwash the filter is greater than the
volume of filtered water which reaches the distribution system. Thus
the presence of algae can slow up the process of water treatment and
add materially to its cost.
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Problems created by Algale
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Problems created by Algale

Slime

* Slime-producing algae are important in open reservoirs and in
uncovered holding basins of recirculating systems. They can become
a serious problem especially in the water supplies for pulp mills and
food industries by causing slime spots or masses in the products.

* Algal slime commonly is derived from the mucilaginous capsule
algae as a group are slime producers. Several diatoms as well as
green and red algae and a few flagellates also produce slimy sheaths
or capsules.
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Problems created by Algale

Corrosion

* Algae have been reported to cause corrosion in metal tanks or basins
open to sunlight. Oscillatoria growing in abundance in water in an open
steel tank has caused serious pitting of the metal.

* Indirectly increases in organic deposits in the pipe, increases in the
dissolved oxygen in the water through photosynthesis in changes in the
pH, CO2 content, and calcium carbonate content. These changes can, in
turn, have a more direct relationship to corrosion.

) s e (Sl Jiadll Jara 330 ) ) gam lladall ol ¥ amasalh) e
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Monitoring of Phytoplankton Species Succession
cllakal) £ gil g ANae) & il aa
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* Monitoring of phytoplankton species successions and bloom forming
species may have a variety of objectives and may include:

» We can compare the results over time to track changes due to
management efforts or changes in watershed use inputs.

»To define future watershed management needs and priorities and
help determine management strategies are most likely to have desired
effects on controlling excess algal growth and associated negative
impacts on the ecosystem.

e Aalgdl @l bl aal dpdaall SV ) gl 5 dlacl A& il aa ) ey e
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» To determine annual patterns of nutrient limitation for all water
sources.

» The relationship between nutrient concentration and nutrient
load can vary and depends on the flow, the volume of water in
the river, and watershed characteristics.

STATUS AND
TRENDS
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1) Early warning of water quality degradation (conditions which will favor
bloom formation).

slaall Baga (A puad (e Gaag Ll el padaill ()

2) Early warning of bloom formation.
Anladall < gaill oSl Kol sl (Y

3) Risk management measures to safeguard treatment drinking water
quality.

Gl ole Aallas (3 5k haxil jlalaall dgal o lalad a g (¥

4) Monitoring of water treatment performance in the removal of toxins (also,
taste and odor) as a function of process and raw water quality factors.

Gk s Aplalll psendl W51 3 olsal) Aallaa 5ok 50S, A g aa) (€
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Cyanobacterial mass occurrence

During the vegetation period a number of cyanobacteria developed large
aggregates of coccoid cells or filaments which are not homogeneously
distributed over the water column, forming the so called Cyanobacterial
bloom.
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llakll de gana (e Adadal) cilaS) 3l 5l Eigaa s sl Al Jal gad)
(Factors Affecting Cyanobacterial Mass Occurrences) 48 ) 3all g puadl)

1) Elevated water temperature. o) adl il ja (8 aladl il
2) Increased nutrient concentrations. A1) jaliall 3 yisaly )

3) Low carbon dioxide availability and low light.
o el s S ] 3 58 55 (alis
4) Micronutrient. Gyall Ldaal) paliall Dgag
5) Biotic factors (grazing and inhibitory agents.
Sy Lo IS CED)
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6) Hydrological and Metreliogical conditions and turbulence:

water flow, turbulence and wind can influence the dominance
of cyanobacteria in water supplies. High flow in rivers and
streams reduces the hydraulic residence time in lakes and
reservoirs and induces mixing, both of which tend to
discourage bloom formation and buoyancy.
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Developing Contingency Plans (s shll lbd auda g

Alert levels framework

bl i gne AL - lert Level 1

Cell numbers 500-2000 cells/mL (if routine monitoring is in place).

Offensive odors/tastes in supply

14
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Alert levels framework Alert Level 2

» Cell numbers 2000-15,000 cells/mL (potentially toxic species) for 2-
3 successive samples.

* Blooms is confirmes as one of the potentially toxic species, i.e.
Microcystis aeruginosa, Anabaena circinalis, Nodularia spumigena,
Cylindrospermopsis raciborskii.

¢ Persistent odors/tastes

* Surface scum/localized high concentrations becoming apparent

g; USAID |[EGYPT
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Developing Contingency Plans

Alert levels framework Alert Level 3

» Persistently high numbers widespread throughout source water for
three successive samples.

» Toxic.

» Cell number > minimum acceptable for safe supply (assessment
required).

» Persistent surface scums.

» Control measure partially or not successful in preventing the bloom
from contamination water supply takeoff point.
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Concentrated field samples

. s

C Filtration through cheese cloth to remove debris >

[ Lypholization | | Freeze/thaw |

g = - m

o
| Distilled Water | | Saline Water |
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C [ Centrifugation ] )

[ Sediment ] [ Supernatant ]

. !

Mice: (15-25 g)

[ Neurotoxic ]\ l
[ Replication ]
[ Hepatotoxic ]./

Inject intrapretioneally ]
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Neurotoxic Hepatotoxic

Mice will die due to
hemorrhagic shock within 40
minutes to 3 hr.

Mice will die by respiratory
arrest within 2-20 minutes

Signs: muscular tremors Signs : animal will appear
convulsions pale as the blood
. — hemorrhages into the liver.
gasping respiration .
T upon autopsy the liver
Salivation swollen and dark red &
tearing increased in weight
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Protocol for site inspection and follow-up
* Note ambient and weather conditions. &aliall oy yall 93 ) all il jy ddaadl

* Assess the areas affected by cyanobacterial bloom.
ladall saill Loy jeds i) SLaY) dalioe s
* Determine Clarity of the stream. el lansall 4885 da )3 s
* Note any distinct green or blue-green discoloration of the water.
sl C_E...AS\L;A_JA\ SR\ PP T | DX PRUPREN:

* If cyanobacteria can be seen as green or blue-green streaks or
accumulation along the shoreline. Jladall ¢l gadll J<G ddaada

* Note whether green or blue-green scams affect large parts of the water
surface. Ladadall i saill ) sty 5 j3liall Aalisall aaa ddaadle
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Protocol for site inspection and follow-up)

* If cyanobacteria are present

Ladadal) il i) e Wgasad) & 48 3l ol juadldl Calladall of Sl 5 1)

= [nitiate monitoring lladall Al da )l gali o (A el o3y
= Sources of nutrient input Sl sl ) Gldaall dila) jalias paa & el

= Intensification safe-guarding healthy use for drinking water or recreation
U’“(ﬁ‘}“—‘)“‘“ﬁ u.\lsub\;\y@ﬁ\@d\e@@\k@\dwmm
LV Ll el
¢ If heavy blooms or scums are observed, immediately
= Inform other parties concerned

= [nform public and consider posting warning notices

¢ If cyanobacteria or dense algal growth is a problem

= check weather nutrient sources are apparent or weather specific
catchments.
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Cyanobacteria
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Cyanobacteria
* Blue-green algae belong to the most ancient group (3.5 billion years ago)
of organisms.
* Photosynthetic microorganisms with photosystems I and II.

* Comprises different morphological characteristics:

® Unicellular ® Colonial
® Multicellular @ Filamentous

oY) e @eda ) Aagal il a8 4 48 el o) padl) Cllakal) de sens
Ge 2l 5 oAl JSEN b gy i LS A G sali¥ 0 (g SiSh W e il
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Cyanobacteria

* Unique among planktonic algae are
* facultatively fix atmospheric nitrogen.
* Cyanobacteria are known as to occur in extreme habitats.

* Cyanobacteria produce a variety of bioactive secondary
metabolites one of them is:

CYANOTOXIN.

NOT ALL CYANOBACTERIAL SPECIES FORM TOXINS

19
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Cyanobacterial toxins
Cyanobacterial toxins are classified by how they affect the human body:

®  Hepatotoxins (which affect the liver) S asan
® Neurotoxins (which affect the nervous system) diac a gou

® Toxic alkaloids, causing gastrointestinal symptoms or kidney disease
in humans. ‘;Sﬂ Ual el Gaalg M\ JLPI\ ‘;c )3}3' J.\.\}l\_ﬂ\ LSy

® Lipopolysaccharides. 4ala Slaii casad Al dnall Gl Sl 3aae LS
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Species producing toxins

Gomphosphaeria
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Species producing toxins

Synechococcus

Synechocystis

3

2
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Cylindrospermopsis
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Species producing toxins

Pseudanabaena

Oscillatoria

Trichodesmium

21



Day 2/3

"-,;'«ijij,.f FROM THE AMERICAN PEOPLE

EGYPT

Species producing toxins

Lyugbya Phormidium

Schizothrix
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Species producing toxins

Anabaena

Aphanizomenon
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Species producing toxins

Nodularia
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	First Day
	المصادر الطبيعية للمياه والأحتياجات المائية وأستخدماتها  - 1
	تكنولوجيا تنقية مياه الشرب (المياه السطحية العكرة) - 2
	أعمال توزيع مياه الشرب - 3

	Second Day
	مراحل معالجة مياه الشرب - 1
	معايير ومواصفات مياه الشرب - 2
	الهائمات النباتية - الطحالب - 3
	مكونات الصرف الصحي المتكامل - د. سعيد - 4

	Third Day
	المعالجة الإبتدائية والبيولوجية لمياه الصرف الصحي - 1
	معالجة الصرف الصحي (المرشحات الزلطية - بحيرات التثبيت) - 2
	محاضرة في معالجة الصرف - Mossaad - 3




