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Abstact: This research work is a study of dechlorination of water vented into water storage tanks and the

microbial analysis of the stored water. The amount of residual chlorine was determined using DPD

lovibond method which is effective, accurate and less cumbersome. The pour plate method was used to

detect the growth of Salmonellae Shigellae, total coliforms and other microbes that could be present in

the stored water. With time, the stored water dechlorinates. After three days the residual chlorine of the

stored water had completely diminished thereby supporting massive microbial growth. The study reviews

the causes of stored water contamination and prescribes measures to make the source safe to the end

users. The study also highlights that the best length of time for storing water in tanks for consumption

for people of the locality is three days. 
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INTRODUCTION

Water storage in tanks is very rampant and of

paramount importance especially in the Awe-Oyo

locality of Nigeria. Awe-Oyo is on latitude 7.37750

and longitude 3.75806 with population of about

500,000 people. The sine qua non nature of water

coupled with its wide and extensive range of use,

agricultural, industrial and domestic use necessitated its

high level of storage. High degree of purity is needed

for water to be fit for human consumption so as to

ensure the proper physiological functioning of the

human body system. Filthy and untreated water after

undergoing the appropriate purification process may be

stored in tanks for future use. 

Chlorine in the treated water is not stable and

decreases rapidly . Exposure to sunlight or other[10]

strong light or agitation will accelerate the reduction of

chlorine . With time, the chlorine contents of water[10]

diminish until it disappear completely and drastically to

a very minute and insignificant level. Chlorine as a

biocide gets depleted consequently creating an

ecosystem for microbes to thrive giving needs for their

ecological studies.

Microbial life affects everything including many

industrial processes. The nature and activity of micro-

organisms determine whether their presence is

beneficial or destructive. Microbes being ubiquitous and

proliferate in a geometric ratio interfere with the

compositions of water by their sheer number and

diversity, metabolic wastes or deposits and  subjecting

the water unfit for human consumption. Therefore, the

analysis of stored water to determine the point in time

at which the chlorine contents get completely

diminished is necessary. This eventually gives the best

duration for storing water in tanks for people of the

Awe-Oyo town in Nigeria to avert microbial growth. 

The people living in certain axis of Awe-Oyo of

Nigeria and neighborhood still rely on surface and

subsurface water as primary source of water. This may

be due to the weakness of the water authorities to

extend their tentacles to such area. Even in metropolis

where reasonably regular supply of water is being

enjoyed, it is still very important to install water

storage tanks for future use of water to take care of the

irregularities of water supply. Drinking water in the

distribution system is not sterile, regardless of the

degree to which the water is treated. The water

contains microbes that survive the treatment process or

enter the distribution system through the pipe network.

Many of these microbes can attach to the pipe wall

and become part of a biofilm. Most of the dwellers are

however ignorant of the detriments of water storage in

tanks. This academic work now aims at analyzing the

stored water, rate at which residual chlorine diminishes
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in the water tank, consequent microbial growth and

hence the determination of the best duration for storing

water in tanks in the locality. 

MATERIALS AND METHOD

Sampling: Water is supplied on a weekly basis.

Samples of water were collected from eight different

household storage tanks in different axis of the Awe-

Oyo town shortly after the supply from the water

treatment plant.

Free Residual Chlorine: The DPD lovibond method

was used to determine the amount of free residual

chlorine. The lovibond was manufactured by

Tintometer Limited, Waterloo road, Salisbury; U.S.A.A

comparator cell was rinsed and filled with water

sample from one of the tanks up to the mark on the

cell. The cell was placed in the carrier of the

comparator which is in line with the colour standard.

A second cell was rinsed and filled with the same

water sample. A period of about 60-120 seconds was

allowed for natural dissolution of the DPD tablet. The

cell was shaken to ensure even mixing and later placed

in the comparator. While holding the comparator facing

natural light, the disc was rotated until the colour of

the standard is the same as that as that developed by

the DPD tablet. The value of the free residual chlorine

was read in mg/L immediately and the same procedure

was repeated for other water samples.

Microbiological Analysis: Samples of the water were

collected at eight different locations of the town. The

total colony count of bacteria was done by the pour

plate method using nutrient agar(Oxoid).The samples

were serially diluted and 0.2ml of an appropriate

dilution was used to inoculate the plate. The plates

were incubated at 37 c for 24-48 hours, after which the0

colony count was determined. Analysis of Salmonellae

shigellae and Total coliforms were done using Selenite

cystine agar and Eosine methylene blue agar

respectively.

RESULTS AND DISCUSSIONS

However, according to the world standard declared

by World health organization (WHO), potable water

must satisfy the following: 

1. No sample should contain E-coli in 100ml 

2. 95% of the water samples should not contain any

coliform in 100ml 

3. Salmonellae shigellae on no account must be

present in any water sample. 

The appearance of salmonellae shigellae and total

coliforms in some water samples render such sample

unfit for drinking.

It can be concluded that treatment applied to water

plants in the locality are not enough to absolutely

eradicate microorganisms. 

The critical examination of microbial growth in the

water storage tanks explains extensively the effects of

microbes and their roles on human welfares and body

physiological functioning when such tanks are dosed

with adequate, inadequate and no chlorine disinfectant.

The higher the accuracy of calculated   level of

chlorine vended or dosed in stored water, the lesser the

microbial growth.

Moreover, the microbial population rises when the

degree of contamination of water increases. The

contamination is attributable to reduced chlorine

content, improper conditioning of tanks such as

exposure of tanks to dusty environment and improper

cleaning of the tanks.

The best length of time or duration for storing

water in tanks is three days after which it remains unfit

for drinking. 

The Awe-Oyo populace is however enjoined to

embark on efficient and effective storage tank

management practices. The  storage tank must be

cleaned to ensure that water stored inthe tank does not

become contaminated by dirt or traces of the substance

the tank previously held. This can be achieved by

following the steps below:

Drain/empty the Tank: Open the outlet valve/tap and

drain out any remaining liquid. Collect the liquids so

that they can be safely disposed of. Permanent storage

tanks are usually fitted with a washout valve that

draws water from the base. Use this for emptying

rather than the normal outlet valve. The process of

emptying the remaining liquids from portable tanks will

depend on the shape and design of the tank.

Clean/scrub all Internal Surfaces: Use a mixture of

detergent and water to clean all internal surfaces of the

tank. This can be done with a stiff brush or a high

pressure jet. Attaching the brush to a long pole may

make it possible to clean the tank without entering it.

Take special care to clean corners and joints so that no

small amounts of the original liquid remain. Even

minute amounts of some liquids can give the water a

bad taste and people will refuse to drink it.Leave the

outlet valve open whilst cleaning and collect the waste

liquid for safe disposal.  There should be regular and

periodic cleaning of the tanks to get rid of any sludge

of layer of film that might have accumulated over the

year. Water beyond three days is unfit for drinking and 
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Fig. 1: Profile Of Residual Chlorine Of Various Tanks With Respect To Days.

Fig. 2: Profile of Total counts of various tanks with respect to days

Fig. 3: Profile of Salmonellae shigellae of various tanks with respect to days
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Fig. 4: Profile of Total coli forms of various tanks  with respect to days.

should be discarded, retreated or be converted into

other use in which purity is not a priority. It is
preferable to store water in closed tanks to avoid

contact with atmospheric particles. White or black
storage tanks should not be used as these absorb

sunlight thus dechlorinates water at a speedier rate.
Metallic storage tanks may be connected to source of

electricity on a regular basis to heat-up the stored
water.Sunlight also plays a major role in the growth

and photosynthetic activities of algae, tanks should
therefore not be situated where direct sunlight could be

received. Raw water having a high bacteria count
should be pre-chlorinated first. 

Since the action of chlorine starts 20-25 minutes[15]

after being dosed into water, research work must

progress to have a more readily available substitute
with no side effects and which will effect killing

immediately it is dosed into water.
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