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Abstract— It is observed that most economical way in
treating the drinking water for humans with coagida
treatment cost is Rs.1.25 per litre calculated ase of open
surface water but only Rs.0.15 cost for ground arader
storage tanks samples, after treatment it is susgewis
safe for drinking purpose. But boiling treatmentdoinking
water is not economical as compare to coagulation
treatment because it covers the Rs. 2.5 to Rst di€pends
on nature of water quality to treat. This cost veaplicable
and useful for human’s drinking water treatment aade
the medical treatment cost from suffering the painfater
borne diseases such as cholera and diarrhoea.

Aluminium sulphate is coagulated which economical b
with low price available and we must use it for abwater
treatment because 5 to 10 percent toxins are pteden
case of ground water and storage water tanks, tneatt we
no need coagulant we just need boiling of drinkinater
then it is sure that toxins and other organic mater
vaporized and drinking water free of low toxicitydasafe

to health.
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l. INTRODUCTION
Water is totally vital for the survival, growth apdotection
for human life; these reasons make it a unique codity
in this world. But, approximately one billion persoin this
world not have easily access with potable watgreeislly
those people breathing in third world countries. atgy
crisis has obsessed on these regions where thiregtere
quality of life in the developing world. Accordingp
statement of the United Nations on Human Develogmen
Report, approximately in one year, 1.4 million dhén
expire due to unavailable and unclean drinking wadad
3.6 million people expire every year due to waterde
diseases, including the 84% are children and 98& ar
adults, those who living in the developing courstriét is
Clear, it is a key health issue in this world caothg and it
must be needed some special attention for savimgjfthof
the millions people due to failing of survival from
preventable diseases [1, 2].
Waterborne diseases create the mainstream ofsbsehat
is reason of distress and death in under developing
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countries. In developing states improved systenwafer
and sanitation can contribute to make half of atbgle are
suffering and it is mostly due to the countlessases that
outcome from unsafe drinking water. According to an
article concerning with water, health and hygieinee ghe
information 2.4 million approximately deaths worlide
could be banned per year if every person with good
practiced on hygiene system and had fresh water for
drinking. The sicknesses that outcome from drinkofg
infected water include typhoid, malaria, cholerajin@a
worm, amoebas, Giardia, and other pests; butttrerae
disease caused by under standard water by quality [
Pathogenic microbes, such as protozoa and bacieria
contaminated water may be transmitted to a pefs@mugh

in taking the drinking water and other uses of kirig
water like washing and eating foods that have lmaked
from the contaminated water. The persons are iefieatith

the pathogenic microorganisms present in the watet
grow a waterborne disease. Not only waterborneadisg
there are also effected the water-washed disedsied wan
affect the millions of person. Water-washed disgase
include those illnesses that are removed by simgighing
with water [4].

In favour to health, water is important for progsmgiene
process. Just washing the hands with soap, thearwanh
reduce the threat of common diarrhoea by the alfi0%
and other respiratory and skin infections. WasHhiagds
with soap is an important tool to prevent the sgireg of
diseases which caused by drinking water with faeces
contamination of eggs carrying and the resultingasgion
can see in form of fever, vomiting, and nausea, and
diarrhoea with their major symptoms. Hand wasliag
reduce level of neonatal deaths if performed at-gebvery

[5].

In this present study, we want to calculate thaltdtinking
water treatment cost in Pakistanirupees byusing the
different water treatment methods under our studg.a

I. MATERIALS AND METHODS
Analytical methodd6]
Parameters are tested as

1. turbidity and colour
spectrophotometer,

were analysed on a
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2. pH was determined by using a pH meter ,

3. Removing cyanotoxins and cyanobacteria cells was

examined by using the Utermdhl method

Preparation of Coagulants solutions

a. Aluminium Sulphate (AS)

It is Aluminium sulphate as chemical formula Al
(SOy)3- 14H0. Solution of different concentration used as
(5, 10, 15, 20,25,30(mg/l))in this study [12].

b. Conventional Coagulation Experiments

At room temperature (2T), Coagulation experiments were
performed using two jar test equipment. It is cltad the
performances efficiency of aluminium sulphate iffedtent
concentration (mentioned above) as coagulationgzéor
removing the toxins from drinking samples of wdfit].
Boiling

Take the 5 litre volume vessel of 2kg weight andebkt

manufactured; put the different samples of water as
mentioned above. A temperature measuring thermamete

put inside vessel for measuring the temperaturdifferent
interval of times as 2min, 3min and 5min[12].

Il RESULTS
Cost-Benefit Analysis by using the chemical coaguian
process
Aluminium sulphate is coagulated which economicat b
with low price available and we must use it for @lawater
treatment because 5 to 10 percent toxins are grasehnin
case of ground water and storage water tanksnerdatwe
no need coagulant we just need boiling of drinkivater
then It is sure that toxins and other organic niater
vaporized and drinking water free of low toxicitpcasafe
to health.
It is observed in table-1 that most economical way
treating the drinking water for humans with coagola
treatment cost is Rs.1.25 per litre calculatedaisecof open
surface water but only Rs.0.15 cost for ground waader
storage tanks samples, after treatment it is satenis safe
for drinking purpose.

Table.l: Cost analysis of two different methodsedtment
for Removing the toxins and disinfection of drigkimater
samples
Water treatment Cost per
litter (in Pak Rupees)
Al (SQy)s- 14H0
25 mg (.05x25= 1.25 Rs.

Water Samples

Canal Drinking water

Treatment
storage tanks Water 10 mg (.05x10= 0.5 Rs.)
Treatment
Ground Water 3 mg (.05x3=0.15 Rs.)
Treatment

Cost-Benefit Analysis by using the hot boiling proess
But boiling treatment of drinking water is not ecamical as
compare to coagulation treatment because it neegsRs.
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2.5 to Rs. 1.0 per litter of drinking water butdipends on
nature of water quality to treat. This cost wasliapple and
useful for human’s drinking water treatment andesévwe
medical treatment cost from suffering the painfuhtev
borne diseases such as cholera and diarrhoea.

Boiling process need at least five minus for effert
microbe’s disinfection and chlorine needs the dpedose
with no residue left because high dose of chlodaase
toxicity in humans.

Table.2: Cost analysis of two different methodsedtment
for Removing the toxins and disinfection of drigkmater
samples

Water treatment Cost pér
litter (in Pak Rupees)
Boiling

Water Samples

Canal Drinking water
Treatment

5 min. (.50x5= 2.5Rs.)

storage tanks Water
Treatment

3 min. (.50x3= 1.5Rs.)

Ground Water Treatment

2 min. (.50x2= 1Rs.)

In case of cattle and buffaloes, this study giwe ittea that
open surface water can treat with chlorine, itnigartant
for their normal health and better economic grofgthmeat
and milk production because their drinking waten éae
from microbial contamination with very low cost of
treatment of drinking water . Low cast idea givaertable 2
for treatment of drinking water of large volume #rimals.
Cost-Benefit Analysis by using the chemical chloriation
process

As shown in table-3, with using the ferric chloridbe
treatment cost less as Rs. 1.00 per liter for cevadr and
Rs. 0.10 to 0.04 per liter in ground and storagdégavater
for animal’s drinking.

Microbial contamination in water is a serious threaall
living organisms, including plans, animals and homa
beings it must need disinfection process propeny we
test here two different economical methods. Firse u
chlorine and second use boiling, both are relidbiemake
sure more economical depend on situation becautagoo
method must be needed that follow the complete ga®c
either boiling or chlorine (Dubois M, et al., 201@MWI,
2010).

Table.3: Cost analysis of Oinethod of microbe’s
disinfection for treatment of drinking water sanyle
Water treatment Cost per
litter (in Pak Rupees) of
drinking water for microbes
disinfections purposes as
chemical ¢}

FeCk.6H,0O
Canal Drinking water] 3 mg (.05x3= 0.15 Rs.)

Treatment

Water samples
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storage tanks Water] 1 mg (.05x1= 0.05 Rs.)
Treatment
Ground Water 0.8 mg (.05x0.8= 0.04 Rs.)
Treatment

Comparison cost analysis of water treatment methods
Cost effective drinking water treatment methods
(coagulation, boiling and Chlorination) developedr f
humans and animals (cows and buffaloes) was giveriy
low cost as from Rs.0.15 to Rs. 0.75 as showabtet3, in
this study for better health and safe drinking wahis
affordable for common people. But boiling treatmeft
drinking water is not economical as compare to atmpn
treatment because it covers the Rs. 2.5 to Rs. Aft@r
treatment, it is sure to safe water for drinkingl @omestic
purpose. The health of cows and buffaloes had itapor
role in development of rural area economics. Sey theed
large volume of water for drinking, present costvery
effective for water treatment.

By applying the billing method for drinking waterhigh
had not low expense as compare to coagulation esnse
table 1, but expose to the toxicity level negligitdn this
time and as result after some years passed highl lev
concentration of toxins will be present in our baghyin our
blood stream then it is also possible we are suffdrom a
serious liver problem which will be high cost meadic
treatment with facing the extra tension.

Table .4: Cost Analysis of Two Different Methods of
Treatment for Removing the Toxins and Disinfeatibn
Drinking Water Samples

Water Water treatment Cost per liter (in Pak
Rupees =Rs.)
samples —
Al (SOy)3- 14H,0| FeCl;.6H,O| Boiling
Canal
Drinking
Water 1.25 11 25
Treatment
Storage Tanks
Water 0.5 0.7 1.5
Treatment
Ground
Water 0.15 0.21 1
Treatment

V. DISCUSSIONS
All the world population are concerned about gyabf
drinking water along with economical or cheaper wsy
all conventional methods can be used under spduiiits
and parameters for removing the hazardous matesal
microbes toxins from drinking water sources[7].
The conventional drinking water treatment methods
(coagulation, chlorination & boiling) are neededntodify
the disinfection of microbes and removing theiringxfrom
water sources with very low cost; this is the matjective
of this study. For this purpose, Chlorine is usexd a
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disinfectant but new thing in this study is the @fie dose
is determined for three different samples of dmigkivater
with no residue of chlorine left in treated waterchuse it
can cause cancer in humans. Contaminated canal feate
drinking purpose needs dose 3mg/l of chlorine fanplete
disinfection without residue and 1.5 mg/l dose ldbdne is
required for treating the drinking water of storageks
without any toxicity causing by chlorine residuegg,
Hygiene information is very important for betteilimaition
of safe water drinking. Moreover, the procedureolngd
for drinking water management system and how toesib
the domestic level, it is need to increase knowdedd
individual and community about the awareness ofewat
hygiene and public health. The awareness of thie tig
very useful to achieve and support to the finakotiye of
research about covered and piped potable wateithfor
World’s population, then it will help to reduce watborne
disease like diarrhoea and cholera in the our conityiu
Chemical coagulation as treatment of drinking watéh
Aluminum Sulphate and FeLlwas very effective for
removing toxins (shiga toxin, Botulinum toxin and
Microcystins). Studies show that 90-98% toxins rgeno
from drinking water samples by using the coagullant
boiling of drinking water treatment method remove%®
only[10, 11, 12].

Additionally, face washing can prevent and reduue @¢ye
infections as Tacoma, the greatest reason of infectof
blindness across the world. Trachoma is a bactayicél
infection disease of the eye produced by the biacter
Chlamydia trachomatis. Some of the symptoms relaié
Tacoma contain the following: cloudy cornea, reéerom
the eye, swelling of lymph nodes just in front bétears,
turned-in eyelashes, and swollen eyelids. Tacormeasis
with direct contact of a contaminated object sushauch
with a towel or makes the direct contact with tkeerstions
of a infected parts of body such as nose, throdt eyres.
Infection Prevention occurs by adopting the fatigyiene
and then hand washing. Presently, there are abmilliBn
people cases of the blindness due to spreadingcfidma
in the world, these transpiring mainly occur in id&r and
Asia; it is widespread in the estimated 55 statbghe
world. Water also is used to wash the toilets, amther
refining the hygiene system and stopping infections
resulting from contamination of faecal matter. limaf
result, life needs to require the safe water famkiing and
other use; therefore, countless kinds of diseasadgtrfrom
unsafe and unclean drinking water [13, 14].

Drive the results from research, the treatment rafkéhg
water by coagulants like aluminium sulphate gives t
method of toxin reduction in samples of water, thutied
to economical way as boiling it give help to redube
concentration of toxins with low level along withiarobes
disinfections[15, 16].
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V. CONCLUSION
Remarkable results have given in treatment withgotzant
aluminum sulphate, boiling and ferric chloride fimxins
removing from samples. The results of study is shgwhe
toxins and other contaminations can remove on d@reap
way by using the chemical coagulation process only.
Next needs the improvement and follow up on chelmica
process for saving the energy during the manufegfur
operations. In the process of filtration as fimabtment was
used the Granular Activated Carbon material whish i
proved very useful for maintaining the taste andurzsd
smell of drinking water.
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