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INTRODUCTION
1. Water quality is the measure of suitability of water for a given use. For our
purpose, the given use is DOMESTIC which generally refers to household uses
such as Washing, cooking, drinking, etc.
2. The quality of natural water especially river water varies from significantly with
time, weather changes, and the general environment in which it is found. These
changes are usually undesirable and may be harmful to consumer health.
3. Therefore water supplied to public needs to be kept at a constant and desirable
quality level. This requirement can only be met by treating raw water and
testing it to ensure that it conforms to the WHO set standards.

Laboratory Assistants at work preparing water samples
ABORATORY SAFETY RULES
These
1.
2.
3.

rules are to be observed at all times when one is in the lab
Always wear approved protective clothing and closed shoes.
Never eat, smoke or drink in the laboratory.
The instructions given by the officer in charge of the laboratory should be
followed, never attempt to do any experiment without the officer’s permission.
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4. Never attempt to do any experiment if you are not sure how to do it or you do
not understand instructions.
5. In case of any damaged or faulty items or any accident, report to the officer in
charge immediately.
6. Pipetting by mouth is strictly prohibited, use pipette filler.
7. Never attempt to use chemical reagents and analytical devices for any other
purpose except the ones you are instructed to use them for.
8. All cleaning activities and drainage of unwanted liquids should be done in
sinks. No water should be allowed to pour on benches or floor.
9. At the end of the analysis, ensure that all the apparatus used are left in clean
and neat condition.
10.You should not carry any analysis alone in the laboratory if you are not
trained.
11.Treat the work in the laboratory seriously; never play with friends inside
the laboratory.

ANALYSIS REPORTS
At the end of every day, the analysis of control parameters are recorded and submitted
to the operations manager and any result which is not conforming to the standards
are corrected. For the bacteriological analysis, the results are submitted to the
Operations manager and a copy to the General Manager to see the quality of water
supplied during that month.

FEATURES OF ANALYSIS
All the samples received in the laboratory should be marked e.g. (given number,
source of the sample, time the sample is collected, and reason for sampling).

INTERPRETATION OF THE RESULTS
The results should be read carefully and the short explanation given on whether those
results are consistent with the expected trend.

CONCLUSION
An explanation should be given whether the aim of the analysis has been achieved or
give any recommendations.

LABORATORY LAYOUT
BENCHES
In the laboratory, benches are meant for carrying out analytical work with minimum
hazard risk and adequate comfort. Therefore the design, construction material and the
arrangement of benches are all geared to meet the requirements.

BENCHES ACCESSORIES
1. SINKS/DASHPOTMost analytical reactions performed in the laboratory result
into formation of chemical residues and the by products useless to the analyst.
Those must be disposed of as soon as possible, since accumulation of such
chemicals could cause a health hazard. Therefore sinks and dashpot provide a
convenient system to drain away these wastes.

2. ELECTRICAL AND GAS INSTALLATION
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They are necessary for certain types of analysis and in the operation of some
analytical equipment. They are fixed at various points on benches .Bunsen burner
are installed far from electrical sockets and both must be switched off when not in
use.

3. STORAGE SHELVES
They are mainly used in storage of small quantities of working solutions and
glassware of small or medium capacities. This facilitates the working capacity by
reducing movements in search of working solutions/reagents in other parts of the
laboratory.

4. STOOLS
Stools are designed to provide the user with some comfort while doing analytical work.
They are high enough to so that the height of the user when sitting on them is almost
the same as when standing. This enables the user to handle analytical equipment
without strain.

SAFETY IN THE LABORATORY
The following is a brief classification of the laboratory hazards .
MECHANICAL HAZARDS:  They include cuts due to broken glass vessels or other
equipment or apparatus falling on naked feet.
CHEMICAL HAZARDS:
a) Corrosive Chemicals:  These chemicals corrode the skin. They include acids,
alkalis and some salts. They cause dermatitis (skin disease),
b) Poisonous chemicals:  These are chemicals that cause death if swallowed or
inhaled in significant quantities. Others can be absorbed through skin and
cause damage to the body e.g. Cancer when accumulated.
c) Flammable Chemicals:  These are chemicals that react with water/air to give
violently to give out heat and hence causes fire e.g. Phosphorus, alkali metals.
ELETRICAL HAZARDS:  mainly results from overloading, use of faulty equipment,
use of voltages beyond specified ranges and use of naked conductors which could
cause electrical shock.
FIRE HAZARDS:  Fires can be caused by accumulation of combustible materials on
benches, accumulation of flammable vapours due to poor ventilation or careless
handling and storage of flammable chemicals.

PREVENTION OF LABORATORY HAZARDS
1. Mechanical hazards
a) All glasses to be kept in adequate spaces with good support
b) Broken glasses should not be used
c) Leather shoes especially closed ones should be worn at all times in the lab
to protect your feet against falling glassware.
d) Pilling of dirty glassware on a bench should be discouraged in the lab.
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1. CHEMICAL HAZARDS
a) All flammable chemicals should be stored away from heat
b) Adequate ventilation should be supplied
c) Any spillage should be wiped off immediately/disposed in the safest
method possible
d) Hand gloves should be worn when handling corrosive chemicals.
e) Any splashes on the skin should be washed immediately with plenty of
water and proper medical attention be sought where necessary.

2. ELECTRICAL HAZARDS
a).All the electrical gadgets should be operated at specified voltages only.
b) No one should attempt to operate an electrical device known to be faulty,
only qualified electrician should take the repair.
c) Water should never be allowed to come into contact with electrical
terminals.
d) Overloading should not be allowed under any circumstances .

CLEANLINESS IN A LABORATORY
1. Since benches are the main working place, they are likely to be dirty due to
spillage. They should therefore be wiped clean every time work has ended and
wet rags should be used for this purpose.
2. The floor should also be kept clean and sinks flashed clean and when necessary
wiped, used glassware cleaned and restored neatly in the storage space and
reagents bottles should be properly stoppered and neatly rearranged in their
previous storage shelves.

WATER QUALITY AND TREATMENT
In water treatment, the ultimate goal is to minimize the level of turbidity, colour and
pathogens so as to render the water aesthetically and hygienically potable (acceptable),
hence the desirable quality.

The Autoclave & Water Distiller

Incubator and Analytical Balance

PREPARATIONS AND APPLICATION OF TREATMENT CHEMICALS
 The main determinant for the preparation and the application of the chemical
is the jartest (The coagulationflocculation test)
 This is a trial and error test done at the bench to determine the amount of the
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coagulant and the coagulant aid to be used in the treatment of raw water .

Purpose of the test
I. To clarify coloured and turbidity of water
II. To determine the amount of coagulant (alum) required for the best coagulation
results and to determine also the optimum ph for the above .

The Hot Air Oven

The Water Bath

APPARATUS
I. 18 beakers (jars) 400mls capacity
II. 18 glass stirring rods
III. 8 pipettes
IV. Equipment for determination of colour, colour comparator
V. Turbidity meter
VI. Ph comparator

The PH Comparator and its components (the unit, disc & test tubes).
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REAGANTS
I. Aluminium sulphate (Alum)
II. Sodium carbonate solution
III. The analysis is done as per the procedure and the beaker with the best
results (maximum amount of floc and clearest liquid at the top). This will
determines the amount of chemical to be used and at what flow rate.

The Macartney bottles

Other water analysis instruments

The PH & Turbidity Meters

The water analysis Burette

WATER ANALYSIS
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PHYSICAL ANALYSIS
1. CHLORINE DEMAND TEST
The chlorine demand test is done to determine the amount of chlorine required by the
organic matter and other reducing substances in water. This is therefore the difference
between the amount of chlorine added and the residual chlorine remaining after a
given contact time. The demand varies depending on the contents in water, Ph,
contact time and the temperature.
APPARATUS
Six clean 250mls beakers.
REAGENTS
Chlorine solution 100ppm (standardized).Prepared from sodium hypochlorite

Water sampled for total hardness

Lab Reagents on the shelf

NOTE:  As per the procedure, the chlorine demand equals the ppm of the chlorine
added minus the ppm of the residual chlorine at the end of the specific contact time.
2. RESIDUAL CHLORINE
Residual chlorine is the name given to the chlorine remaining in water after suitable
contact period (usually one hour).This is determined by carrying out a chlorine test.
DETERMINATION
Residual chlorine is determined by colorimetric method, chlorine react with NN
diethlypphenylene diamine (DPD Tablets) to give a red coloured solution where
colour is matched with the one provided on a graduated colour disc.
APPARATUS
I. Comparator
II. 2 cells
III. Discs 3/40A and 3/40B.
NOTE:  The analysis is done as per the procedure and DPD tablets No 1 &3 are used
to develop the colours as the readings are taken.
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TURBIDITY
Turbidity is the interference of light passage through water by smallsuspended
particles such as, silt extracted from soil and humus and mineral matters.

DETERMINATION
Digital turbid meter
As per the procedure, the light from a light source passes through the sample, and the
intensity light scattered is measured by a photoelectric cell and converted to electrical
energy which is proportional to the turbidity of the sample and the turbidity is read
direct on the meter and reported as NTU.
STANDARDIZATION OF TURBIDITY METER
The meter is standardized with a prepared stock solution of hydrazinium sulphate and
hexamethylene tetramine
4. COLOUR
Colour is physical property and has a direct influence on the consumer’s attitude
towards the water they consume. It is therefore important to keep it to a minimum
preferably undetectable level in treated water. Colour is detectable to the eye when it
exceeds 5 units and we have tried to reduce colour below this level.

DETERMINATION
APPARATUS
Colour test kit consists of Comparator, Colour discs &2 cells.
As per the procedure, the reading obtained from the scale is multiplied by 5 to obtain
the apparent colour which should not be above 5 nits.
4. PH ANALYSIS
This is the intensity of acidity or alkalinity of water.
DETERMINATION
Ph meter is used to measure the ph.
APPARATUS
I. Ph meter complete with electrode
II. 1 beaker400mls
III. Magnetic stirrer and magnetic bars.
REAGENTS
Buffer solutionsNo.4 &7 for standardization of the PH Meter
NOTE:  As per the procedure, the results got will determine whether the ph is being
corrected or not,(ph should be between 6.87.8).and this is done 4 times per day.
CHLORIDES
This is one of the major anions in water and sewerage (effluent).The salty taste it
produces in water varies and depends on chemical composition of the water.
EFFECTS
Chloride content has adverse effect on the metallic pipes and structure as well on
agricultural plants
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REAGENTS
Silver nitrate – 0.0141N
Distilled water
Potassium chromate (indicators)
APPARATUS
 Volumetric flask
 Burette
 Measuring cylinder
NOTE:  As per the procedure, after a definite pink colour is formed, the initial reading
is subtracted from the final readings and the result is calculated as per the formula
ALKALINITY
Is the measure of the basic constituents of water. This is present in natural water as
carbonate and bicarbonate salts of calcium, magnesium, sodium and potassium
DETERMINATION
Determined by colorimetric method
APPARATUS
Burette 50lms and burette stand
Measuring cylinder 100mls
Two 100mls flask
REAGENTS
I. Methyl orange indicator solution
II. Phenolphthalein
III. 0.02N sulphuric acid
NOTE:As per the procedure, the results are reported as parts per million or
mg/lCaCO3
Total alkalinity (ppm CaCO3) =Reading of burettex0.02x50x1000
Volume of sample
This is done once per week.

DETERMINATION
BACTERIOLOGICAL ANALYSIS
It is necessary to ensure that water for drinking purpose is free from indicator
organisms e.g. coli forms E.coli and pathogens.
COMMON GROUPS OF BACTERIA
Coli forms and E.coli: They are found in human gut and as well as in the free
atmosphere, a group of Eschelichia coli (E.Coli) are found in mammalian gut. Their
presences indicate feacal contamination in the source.
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The chemical storage shelf in the Laboratory
ANALYTICAL METHOD
We use multiple tube fermentation technique.
The water under test is exposed to a suitable nutrient specific for coli form and
allowing any coli form present to feed on the nutrient and multiply
EQUIPMENT USED
i.
ii.
iii.
iv.
v.
vi.
APPARATUS

I.
II.
III.
IV.
V.
VI.
VII.
VIII.
IX.
X.

Analytical balance
Autoclave
Incubator
Hot air oven
Water bath
Bunsen burner, Wire gauze, tripod stand and gas
as a source of heat.
Beakers – 1000mls
Conical flasks – 500mls
Spatula
Stirring Rod
Cotton wool
Pipettes (10mls, 5mls)
Durham tubes
REAGENTS
MacConkey broth purple
Brilliant green lactose 2% bile
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XI. Distilled water
NOTE:  After incubating the samples at a temperature of 370c, the positive bottles
which has formed gas and acid is read as per the MacCrady’s statistical table (MPN) to
get the number of presumptive coli forms.
CONFIRMATORY TEST FOR E.COLI
The positive tubes are further taken for the confirmatory test where the brilliant green
is used as the main reagent. The samples are then incubated for 2448 hours. The
positive tubes will have the gas formed in them and the readings referred from MPN
table.

PATHOGENS
These are analyzed when there is an out break of or the water is suspected to have
pathogens.
SALMONELLA AND SHIGELLAREAGENTS
i.
They cause typhoid and dysentery
ii.
They are found from feaces, affected animals, Human sewage and poor
sanitation.
DETERMINATION
Same equipment used in the coliforms/E.coli is all used here except water bath .
REAGENTS
i.
Buffered peptone water
ii.
Salmonella shigella agar
iii.
Selenite broth.

iv.

Sodium biselenite

NOTE:  As per the procedure, the samples are incubated for 72hours on sandwich
and the observation is then made.
WORLD HEALTH ORGANIZATION FOR DRINKING WATER STANDARDS
PARMETERS
Total solids
Colour
Taste
Odour
Turbidity
Chloride
Iron
Manganese
Copper
Zinc
Calcium
Magnesium
Sulphate
Total hardness

MAXIMUM DESIRABLE LIMITS
500
15
Unobjectable
Unobjectable
5
200
0.1
0.05
0.05
5
75
30
200
100
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Nitrate
Flouride
Ph
Residual chlorine
Arsenic
Cadmium
Chromium
Cynide
Lead
Mercury
Selenium
Coliform
E.coli

45
1.5
6.87.8
0.2
0.05
0.01
0.05
0.05
0.1
0.001
0.01
condemned
Condemned

NOTE:  As per the procedure, the samples are incubated for 72hours on sandwich
and the observation is then made.
SAMPLING
i.
The sample should be enough for all the physical and chemical analysis
required.
ii.
The samples after collection should be taken to the lab as soon as possible.
iii.
Before samples are taken from distribution lines, such lines should be flashed
for a sufficient period to ensure that the samples are representative of the
supply.
iv.
A record should be made of every sample collected and every bottle should be
identified by labelling.
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