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" Scientists estimate that the quantity of water was over
i one billion cubic kilometers . And it covers nearly three

guarters of the earth's surface in oceans as well as

& rivers, lakes, snow and glaciers. There is water in the

" atmosphere and water underground. Water evaporates

= and returns to the land surface in what is known as the

=1 Hydrologic Cycle.




The world's water supply

lakes, soil moisture,
water vapour, wetlands,
rivers, etc.
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Precipitation

Evaporation

URL of this page: http://www.ec.gc.ca/water/en/nature/prop/e_cycle.htm
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':; The Golden Rule

Access to water supply and Sanitation is a
fundamental need and a human right. It is vital

for dignity and health of all people.




- In September 2000, 189 UN Member States

adopted the Millennium Development Goals

(MDGs), Achieving these targets will directly

affect the lives and future prospects of billions

of people around the globe.




Adequate treatment and disposal of wastewater contributes to
w2 better ecosystem conservation and less pressure on scarce

». contamination of groundwater and helps minimize the cost of water

Mlllenmum Development Goals«MDG»

= Development. _
Ensure Environmental »

Sustainability

freshwater resources. Careful use of water resources prevents

" treatment. : , >
- by 2015, the proportion of people without

sustainable access to safe drinking water and basic

sanitation@
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31_’.- - People served with some form of improved water supply '
'  rose from 79% (4.1billion) in 1990 to 825 (4.9billion) in &
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= - At the same time, the proportion of the world's '

population with access to excretal disposal facilities

% increase from55% (2.9billion) to 60% (3.6 billion people
9 served).
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- At the beginning of 200@ (1.1 billion people) was

without access to improved water supply.
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Figure 21 Distribution of the global population
not served with improved water supply, by region
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- And g (2.4 billion people) lacked access to improved

sanitation.

Figure 22 Distribution of the global population
not served with improved sanitation, by region
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| Total unserved: 2.4
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‘ The majority live in Asia and #O""}

frica : e .
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: to improved Sanitation.

* 2 out of 5 Africans lack improved water
supply.
Moreover, Rural services still lag far behind
Urban services. 80% of those lacking adequate

sanitation (2 billion people) live in Rural areas
(1.3 in China and India).




Global Water Supply and Sanitation
Assessment 2000 Report

TABLEG.! AFRICA: WATER SUPPLY AND SANITATION COVERAGE BY COUNTRY, AREA OR TERRITORY, 1390 AND 2000

uban %l % fotal
Total  Uban  Rual  waler  water  waler  %wban %ol %tofal
population' population population ~ supply  supply  supply  samfation samifation  Sanitation
Year  (thousands) (thousands) (thousands| coverage coverage cOveraje  COVETAQE  cOVerage  coverage

Libyan Arab Jamahirya 1930 4416 3614 B2 7
000 5604 4911 3 N

e I T o
e st i}:;‘p? ?&*l%*é%ﬂhﬂ
b T 1%"—.“ . R B, B



5 Doyl o,
:3:) 1990 to 2000 :

-_'f;;j - 816 million additional people gaining access to water

- 747 million additional people gaining access to

9 sanitation facilities.

) ..  Global Water Supply and Sanitation Assessment 2000 Report
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The Water supply and Sanitation sector will face

“& challenges over the coming decades. As the No. of [

% populations in Africa, Asia, Latin America and The &%

¢ Caribbean are expected to increase dramatically : )
Yy :

' ; 4 - "'} .1 4 I.}i 4 \
o The African urban ey P Pty

population is expected to § * The Asian will almost
. more than double over the .,.oi* i
i next 25 years. > Sy B ?: »

)
o

. * Latin Americans and the Caribbeans is expected to \

: > Increase by almost 50% over the same period.

GlobaI g er],Supply }5;?1’?7 mzy\sses . ’r_*vZOOO R ’r---p —P 2
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So, to achieve the 2015 target in these areas, an
additional 2.2 billion people will need access to
Sanitation and 1.5 billion will need access to Water
supply by that date.

This means providing Water supply services to
280,000 people and Sanitation facilities to 384,000
people every day for the next 15 years.
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' Health Hazards of Poor Water Supply and
Sanitation

The WHO has estimated that up to 80% of all sickness |
and disease In the world Is caused by Iinadequate "
sanitation, polluted water, or unavailability of water. %




Diseases that rmay be associated with contaminated drinking water
Organism Disease Caused
Bacteria
Escherichia coli ( (some types Gastroenteritis
.Leptospira spp Leptospirosis
Salmonella typhi Typhoid fever
.Salmonella spp Salmonellosis
.Shigella spp (Shigellosis (bacillary dysentery
Vibrio cholerae Cholera
Protozoa
Balantidium coli Balantidiasis
Cryptosporidium parvum Cryptosporidiosis
Entamoeba histolytica (Amebiasis (amoebic dysentery
Giardia lamblia Giardiasis




rlelmintns

Ascaris lumbricoides

Ascariasis

T. solium

Taeniasis

Trichuris trichiura

Trichuriasis

Viruses

,.Enteroviruses (72 types) e.g

Gastroenteritis, hear

polio echo and coxsackie)
(viruses

anomalies, meningitis

Hepatitis A virus

Infectious hepatitis

Norwalk agent

Gastroenteritis

Rotavirus

Gastroenteritis
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* Approximately 4 billion cases of Diarrhea each

year, mostly among children under the age of Five.
This Is equivalent to :
- one child dying every 15 seconds

- 20 jumbo jets crashed every day.

These deaths represent approximately 15% of all child :-
. deaths under the age of five in developing countries. ",

Water, sanitation, and hygiene interventions reduce
2=, diarrhoeal disease on average by between one-quarter @
5+ and one-third

P ioha- e suppi hind siningrion Messncnt 90 Rgor?
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* Intestinal worms infect about 10% of the population of )
the developing world, Intestinal parasitic infections can §
lead to malnutrition, anemia and retarded growth,
depending upon the severity of the infection.

| These can be controlled through
Y  better sanitation, hygiene and

Ao

. water supply
| * It is estimated that 6 million people are blind from

trachoma and the population at risk from
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:’? * 200 million people in the world are infected with
)& schistosomiasis

) 4TS
'a median 77% reduction from

o :
1 well-designed water and

.S sanitation interventions.
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Potable Water 2 5 &0 %
|'..'..'-"?J_. 4 “ F

((Should be suitable for human consumption
and for all usual domestic purposes
including personal hygiene, Washing,

Showering and Food preparation)) .
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General Introduction on Microbiology

DIV AL T S o

‘% Definition - study of living organisms simple in
¢ structure and small in size

Include: bacteria, algae, fungi, protozoa, viruses

ZWhat are microbes? i’ ) > > P 2 P 0

.

Microbe is a term for tiny creatures that individually are _,

.

'-—-'l-: too small to be seen with the unaided eye. Microbes

i mclude bacterla fungi, paraS|tes algae and V|ruses




Anthonie van Leewenhoek

(1632 — 1723) simple

microscope (200 X
magnification), .Father  of

Microbiology*

- Descriptions of simple
microorganisms (,,animalcula®)

— Dbacteria, protozoa, yeasts,
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= hobert Koch Y833 Pt

I

1876 - Koch’'s postulates identifying the
causativity of bacteria and disease:

1. bacteria must be present in all cases of sy
NESS

2. must be isolated in a pure culture

3. Application of the pure culture to the '
experimental animal must induce the [IeCE&
illness with characteristic symptoms |

4. The same bacteria from infected and ill
animal can be again isolated

'})

)



Classification




plasma  cell capsule Loy pann (TR
membrane wall All naqrfs et .
www, cellsalive. com

Aot




| o ) > ?w
? >y P >
Anlmal cell D

3

i

1 micron

10 microns




&
I\




Cell Wall Structure
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: Peptidoglycan :
5 um
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' positive — |
cell wall Cell wall

-
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\—-"“ membrane

(a) Gram-positive

]
Yy Gram-
. negative /{
cell wall

Quter
membrane

Cell wall

" 1 Periplasmic
. gel
‘h-o i
Plasma membrane

(b) Gram-negative







Bacterial Growth Curve ’;‘

Stationary |

Lag

Jlaquinu [|89

Time in hours
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= A

. Period from inoculation to beginning multiplication

. No or little cell division occurs

. Bacteria adapt to the new environment

_. . Clinically corresponds to incubation period of
iLogarithmic (Exponential ) phase &2 ) 2 gy

. Rapid cell division (most active phase).
.Number of bacteria increase steadily.
. Clinically corresponds to clinical signs & symptoms of

| disease.
. This phase continues until:

. Exhaustion of nutrients and/or accumulation of toxic waste !
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Stationary

-3

. Number of dying cells equals newly formed cells.

. Number of living bacteria remains constant.

. Total number of bacteria (living + dead) increases.
. Slow growth due to Nutrient depletion , waste product
-.5_ accumulation or pH change.

¥ Clinically corresponds to recovery stage of disease.

Y L 7
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. Number of living bacteria decreases steadily.
. Death rate exceeds multiplication rate.

. Exhaustion of nutrients and accumulation toxic products.
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Clinical Significance of Growth curve

- -~
‘4 il 3 AL
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Phases of growth curve
In vitro

Stages of disease
In vivo

lag phase

Incubation period of
disease

Logarithmic & Stationary.
phase

Clinical signs & symptoms

Decline phase

Recovery &
convalescence
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Bacterial Reproduction

— R

’) Bacterial cell division is a asexual

9 Start by duplication of chromosome

i Each copy attach to cytoplasmic membrane at
2! mesozome

>, = Cytoplasmic Membrane forms a transverse membrane &
. % growing inwards

9 A new transverse cell wall grows inwards

A complete transverse septum separate two
,) daughter cells



Growth Requirement Of Bacteria
Growth of bacteria depends on:
- adequate supply of food

- Build up of protoplasm

- Production of energy

oy -. etabolic activities are brought about:

| - Various
F Enzyme activity $#§'©0hditioned by:

- Moisture, Temperature, pH




Bacterial Nutrition -1

».2- Heterotrophic bacterias; iR by 20X 0

- Most bacteria of medical importance.

-Require complex preformed organic substance.
- Obtained food from plant or animal source.
-Live in or on animal body (parasitic bacteria). $
- Many grow on simple media.

- Some require complex organic material (Blood,
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Gaseous Reqwrements 2
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| - Bacteria require CO, minute quantities as in air

- Some require higher CO, concentration (carboxyphilic)
e.g. Pathogenic Neisseria (5 % CO,)
Brucella abortus (20 % CO,)
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Pathogenlc bacteria grow at a narrow range of pH (7.2 -
7.0)

- - Few species require an alkaline pH (Vibrio cholerae, pH 8)
Someb?ﬁ*é'f’é'r‘ dn acid pHkagzobasilli, pH 4) C° 37

acteria
s Psychrophilic C° 30 —'5 C° 20 -15
5 bacteria

Thermophilic C° 80 — 25 C° 60 -50

bacteria
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Inoculating L.oop

#» The moculating loop should be held
comfortably, much as you would hold a
pencil.
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W_I_=Iam|ng the Loop

Ly @

Flaming the Loop

& Flammg the loop
helps to prevent
contamination of
the bacteria.

#When flaming the
loop, make sure

that all of the wire
has been heated to
redness.
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Remove the Caps

#»While the wire 1s cooling, remove the first
cap by grasping it with the little finger.
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Indicator concept and criteria

I
ol e

Iéi bee lg e t |n oIIut water

' &ola |den| AT ent . Over time
the urcé of pathogenic mierd organis TmecOf Concern 1S
present
Id not the

' Itipl '
LE ﬁﬁ%gp] be a patHogIJ%n/lc microorganism (to minimise the
' hea '

risk to anal ysts). .
= Should be present in greater numbers than the pathogenic

microorganismes.
- The test should be inexpensive thereby permitting numerous
sapipdedctonespareénto natural environmental conditions and

“water treatment processes in a manner similar to the
pathogens of concern.




Coliform organisms, better referred to as total

coliforms to avoid confusion with others in the group, are not
an index of faecal pollution or of health risk, but can provide
basic information on source water quality. Total coliforms
have long been utilised as a microbial measure of drinking
water quality, largely because they are easy to detect and

enumerate in water.

!&m’ﬁm‘mi N TR T o N i S R VO e PN R M

Capable of fermenting lactose at 35-37°C with the
production of acid, gas within 24-48 hours.

Citrobacter, Enterobacter, and Ao
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schench:a colr > - 22
scherichia coli: 35 575 5,7 %
B - F. CO/I IS detectable by simple, mexpenswe cultural

metheale CTefisee reta}(urepo Saesslﬁ:lonrou?:lneth%ac?grzlg[n
Ig alact05|d i:gmd B bglucuromdase rOWs c?t 44-

ratory aC|I| require well-traine

oratory workers. It can pose a r|s

e ¥v|tr] roduction of acid and gas, and(ﬁroduces indole (2
&8 Yor labor

..: f trvot
5 arPempa%p Seman

tory workers as some~strain

nIC

and
@ 45°C on comBIex media, ferments lactose an ma nit
i competent la

this organism [



L T

terococc: and faecal streptococci |

L o _,r P o ; ? 55 35 V’ : 4 | '-.;;-:.

- All possess the Lancefield group D antigen.

JJ ::

ﬂ i cUVtoshlomitadbsteéhatocegsirspdasis aoeltafefdmadieanipoy

- Enterococci are detectable by simple, inexpensive'

& abistsnyoenstalivebe erdeduie srRsiicrdnsliges e f

"> human faecal pollution for most practical ,ourposes

. competent laboratory workers. They could pose a health
*-:- |
risk for laboratory workers as some strains of thesef

- Faecal streptococci are more resistant to stress and ’
bﬁfotrel rrwlgtﬁorr? ﬁ\aatrrw] %gecgllc and the other coliform bacteria. 3 '




Sulphite-reducing clostridia § = .
and B

Clostndmm perfrmgens

- Obligately anaerobic, spore-forming organisms,

¥ - Clostridium perfringens, is normally present in faeces |
- They are not normally a health risk for laboratory g

wdresisidutarehdiotarkkowritRbgeptominandedcdesiddy o

. ruiined menityivg AbelistiubignpeyssAMS RerpusBId |
| theietieongth of survival they may be detected long after Fg
(and far from) the pollution event, leading to possible

= false alarms




Pseudomonas aerugmosa and Aeromonas
spp. : ; 5
- environmentally widespread, with some belng

" opportunistic pathogens.

- Ps. aeruginosa is commonly found in faeces, soil,
water, and sewage but cannot be used as an index of |

faecal contamination.

& - Aeromonas shows no particular association with

« | faecal pollution.

- Neither Pseudomonas nor Aeromonas are indices of

faecal pollution




Bacteruophages %
- Divided into two groups, both of which occur in sewage
and faecally polluted water.

1- Somatic coliphages :

- frequently detected in human and animal faeces.

2- F- Specific RNA bacteriophages

- Although they are only present in the faeces of a small
\., proportion of people, they are commonly found in high
24 numbers in sewage.




Protozoan : ; 52 D5
parasites : _ } 7 f-;:) g

& - Cryptosporidium oocysts and Giardia cysts are #g

= associated with human and animal faecal sources.

- The failure to detect cysts or oocysts does not
constitute an indication of the absence of faecal
pollution. | |
._ - They can survive for very long periods in the T

r;) environment and are quite resistant to treatment.
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ampling locations :;i'nould be chosen to provide a
means of characterizing water quality in all parts of

the system.




- Capacity of at least 200 ml.
' - Sterile bottles containing sodium
thiosulphate.

# - When collecting the sample, exercise

* extreme care to avoid contaminating it
. with bacteria from the environment.

. - Stopper the bottle, label it with ful

| details, and deliver it to the laboratory

y. as quickly as possible.
2N DT E e AL e L T IS
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Storage of samples for microbiologica
analysis :

Although recommendations vary, the time between

sample collection and analysis should, in general,

not exceed 6 hours, and 24 hours is considered the absolute

.maximum

It iIs assumed that the samples are immediately placed in a

lightproof insulated box containing melting ice or ice-packs

with water to ensure rapid cooling.
If ice is not available, the transportation time must

not exceed 2 hours. It is imperative that samples are
kept in the dark and that cooling is rapid. If these
conditions are not met, the samples should be
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Information that should be supplied with the

samples

(Cotle-NO -, sl & [ Date of Colletion | /2005 Code Number:

Time of Collection
Date of collection ..........covvvun. .. Collcted By
. : R f
Time of collection .........ovvvvnhttn. i
CalleCted Dy D i it dans oot
' ' yDirectFrom
k . the Main
Reason of examination ....................
: Date of Dr|II|ng
Is there any infected cases ............ , — ml
Free residual chlorine .................... -
Kind of treatment ...............




Frequency of

Sampling

Population Samples to be taken
served monthly

Less than 5000 sample 1

000 5000-100 sample / 5000 population 1

£4 | More than 100 000 | sample / 10 000 population, 1
1 .plus 10 additional samples | @,
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Sampling from Stream or
River
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Sampling from
Well




Detection and

counting of Indicator
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Presumptlve

e e e NG Y SR Lfm,
2= Membrane &
Filtration b,

| Techmque |

3= Presence-
Absence
Techmqe

4-Heterotrophic
Plate Count Test



A- Presumptive
Test

200 ml Water Sample

Shake well

0Aml |

Inverted Durham tube
+

+
()
|
.

JUCOUUY JUUHUE] JUURHUE

10 ml (D.S) MacConkey broth 5ml (S.S) MacConkey broth 5 ml (S.S) MacConkey broth

Incubate at 37%: for 24/48 hours

Formation of Acid & gas

Inoculate all presumpti've (+ve) tubes into:




B- Confirmatory

Test

Inoculate all presumptive (+ve) tubes into:

I - . -
Brilliant green lactose bile broth

!

ncubate at 44°C ( # 0.5)for 24 hours

!

‘ormation of gas

+ ve Reaction

Eosin Methylene Blue Agar

Joopful »I,

Tryptone water Brilliant green lactose bile broth

! !

Incubate at 44°C( ¥ 0.5)for 24 hours Incubate at 37°C for 24 hours

!

Add few drops of
Kovac, s reagent

Formation of red ring Formation of gas

+ ve Reaction + ve Reaction

Coliform bacteria

Streaking on ;

Refer to MPN tables




C- Completed
Test

Inoculate a loopful of (+ve reaction) test tube of BGB

onto Eosin Methylene Blue Agar
0@ 18 = 24

Green Methallic

Sheen Colonies

E.coli

TPy T



Positive
Tubes

Positive
Tubes

Positive
Tubes
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Tubes




MPN Calculator Software
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- MPN Calculator
File  Edit

Optiong  Help

—1. S5elect MPN type
3 tube, 3 dil 0.1, 0.01, 0LO07 Grams El

— 2. Enter MPH data -

ramsz per Testz || Pozitive
test tests

0.1 a
0.0 3 1 fFl 8|9
0,007

~Keypad ———

- 3. Calculate HPN
MPM /Gram

Calculat
T O LL 104 MPN

95 CIUL:
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f Small volumes should be added to the filtration apparatus together W|th a'
minimum of 9 ml of sterile diluent to ensure adequate dispersal across the
surface of the f||ter membrane
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Advantages &
Disadvantages

Slower

Faster

More Labor

Less Labor

More Media Required

LessMedia Required

More Glassware Required

Less Glassware Required

(Less Precise( Statistics

More Precise

More Sensitive

Less Sensitive

Inexpensive

Expensive

Used in the Lab Only

May used in the field

Can be used for all Kinds
of Water

Not Recommended for
Turbid Water

Enhance Stressed
Colonies to Grow




Heterotrophic Plate

Only a small fraction (~0.01%) of waterborne M.Os are

thought to belong to the group of culturable HB, and ~

f’ 1% of the viable bacteria are Not culturable.

- A longer cultivation time (5-7 days at 270C).

: - There is no clear-cut evidence that HB as such pose a |

"% public health risk.




Use of HPC in Water '
Ma nagement

| processes.

- As a measure of No. of growth organisms that may or

# may not have a significance.

"% - As a measure of possible interference with coliform

Measurements in Lactose-based culture method.




Serial Dilution
Method

Transfer 1 ml of sample Transfer 1 ml Transfer 1 ml Transfer 1 ml

I Shake well

9 ml Normal saline 9ml Normll saline oml Normll saline
Dilution used 10

0.1m|/\01ml 01m|/\01ml 0|ml/\0|ml
Medlaussd

Nutrient agar Nutrient agar Nutrient agar

Dilution factor 10
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A- Pour Plate B- Spread Plate
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Transfer 1 ml Transfer 1 ml

== Shake well SE= Shake well

9 ml Normal saline 9 ml Normal saline 9 ml Normal saline
. -3

Dilution used 1(-)1 102 10

0.4 ml /\ 0.1 ml

Media used

Nutrient agar Nutrient agar

2 3
Dilution factor 10 10




A- Pour Plate
Techmque




B- Spread Plate
Technique

Peiri dish Bent glass rod

Turntabie




Quallty Control
| Standard

A. For Water drawn from the
dlstrlbutlon system
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r} “") i B. For Water drawn from
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A. Water drawn from the distribution

system:

Quality of supply

Results from routine samples

coliformkE. coli
count/ 100ml count/100ml

Tolerance

Excellent -1

0 0

In all samples

Satisfactory -2

Intermediate -3

3-1

0 9-4

coliforms or more, 10£ .coli
or any coliform organisms

present in consecutive samples.

or presence of any coliform
organisms in more than 5% of
routine samples

Provided that coliform
organisms do not occur in
consecutive samples or in
.1more than 5% of samples

In any sample




» B. Water drawn from unpiped 5
well:

*Mean count
44°C, 100 ml Comments
E . coli count

) JExcellent

10-1 Acceptable: But make regular sanitary
checks on equipment

Look for and correct

structural faults and poor maintenance of

pump and plinth. Then disinfect
.equipment and source

More than 50 Look for alternative
source, or carryout necessary repairs,
.and disinfect well




Result Documentation &
interpretation
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E3 Microsoft Excel - Documentation of results 2007
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MICROBIOLOGY LAB - RESULTS SHEET- 2007

Sampling Point

Total coliforms

Total Count Per 1mi

Thermotolerant

Residual

Collected by

Analysed by

M.P.N/100 ml coliforms M.P.N/100 mllIndole te Chilorine

65

15-May-2007

23D5

Negative

Ashraf

Ashraf

66

15-May-2007

44F 12

Negative

Ashraf

Ashraf

67

16-May-2007

NORTH- 221

Negative

Ashraf

Ashraf

68

16-May-2007

DIST. 33

Negative

69

16-May-2007

DIST.26

330

5:2:11

70

Positive

70

17-May-2007

BB 131

51

Negative

Ashraf

Ashraf

028

Nuri

Ashraf

Ashraf

Ashraf

71

18-May-2007

DWS 87 M

87

Positive

Ashraf

Ashraf

72

18-May-2007

LAB No. 4

NO GROWTH

Negative

Ashraf

Ashraf

73

18-May-2007

WELL No. 47

112

Negative

Ashraf

Ashraf

74

18-May-2007

DIST. 39

225

Negative

75

19-May-2007

BB 131

364

180

Positive

76

19-May-2007

23D5

294

26

Positive

77

19-May-2007

23D5

150

Negative

Ashraf

Ashraf

0z3

Nuri

Nuri

025

Nuri

Nuri

Ashraf

Ashraf

78

19-May-2007

BB 131

NO GROWTH

Negative

Ashraf

Ashraf

79

19-May-2007

NORTH- 221

NO GROWTH

Negative

80

19-May-2007

583G

106

Positive

80
20

20-May-2007

DBTSs

338

Positive
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Ashraf

Ashraf

Ashraf

Ashraf

Nuri

Nuri
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Example of classification and color-code |
__scheme for E. coli in water supplies ¢

E.coli count per 100

mil
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No single treatment process can be expected to

Drinking Water
Treatment

® - To provide drinking water to consumers that is free of

waterborne pathogens.

remove all of the different types of pathogens that can

- Coagulation and

lﬁ.foung.in water.
icrobial

" treatment :

1- The physical removal of the pathogens.

2- The inactivation (death) of the pathogen.



| dioxide and ozone.

Factors affecting chemical
g TTT !

Dose, Contact time, Temperature and sometimes pH.




' chlorine, chloramines, chlorine dioxide and =

» . Monochloramine .

- Nearly 100 years of drinking water chlorination has
demonstrated its effectiveness in the inactivation of

microbial pathogens




‘Ozonatio
n:
= Ozone has been used for more than a century for water

treatment, mostly in Europe.

- The exact mechanism of how ozone inactivates microbes is

not well understood.

- E. coli is one of the most sensitive to ozone disinfection,
while Gram-positive cocci (Staphylococcus and Streptococcus),
the Gram-positive bacilli (Bacillus) and the mycobacteria are
the most resistant.

- Ozone is effective against Giardia and to a lesser extent

Cryptosporidium.
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disinfection :

- UV action results from absorption by nucleic acids (DNA and

RNA), leading to the dimerisation of pyrimidine bases.

- Usually a dose of 400 J/m2 (40 mW s/cm2) is accepted as

' being sufficient for efficient treatment.

Three types of light source are used for UV
disinfection :

e Low-pressure mercury lamp.

e Medium-pressure mercury lamp.




‘Solar water
disinfection :

- In low-income countries the sunlight alone can be used to kill

or inactivate many, if not all, of the pathogens found in

‘relatively small amount of water at the point of use.
fthree ways in which solar radiation can be used to

eliminate pathogens :

1- Heating. 2- Natural UV radiation.

3- Mixture of both thermal and UV effects.




Schematlc representatlon of solar it
water disinfection and the influence of
the water temperature on the UV- |
mactlvatlon of bacterlal cells
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Inactivation of Faecal Coliforms
with Half-Coloured Flastic Bottle
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