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CHAPTER ONE
L3 INTRODUCTION

Watet is one of the indisy esources for the continued existence of all living things

ineluding man hence adequate supply of fresh and clean drinking water is a basic need
for all human beings. Water is defined as a substance that is colorless, odorless, clear and
capable of existing in a liquid. solid or gaseous phase. Tt is 4 basic necessity of life,
second 1o air. becausc it serves s a sowce of mourishment to mum, animal,
nucroorgnnisms and vven pla (Anochiz, el al. 2018). Water is a unique solution, it
makes up about §0percent of the cell’s compusition, Water is very digtinet from any other
way of quenching taste because of its chemical composition, Water has been part of
nuture from time immemorial and can sometimes be contaminated in its natural

envitonment (Alaanys, et al. 2019)

In Nigeria. water is produced into many peoducts such as sachel water popularly known

as *pure water”. Sachet water 3 commereially treated water, manufactured, packaged and

distribuied for sale in sealed palythene containers for human consumption. The

production of sachet water in Nigeria ararled in the late 20s and today the advancement in

a5 made s e " [ the £
seieniific technology has mace sachet water production one of the fastest growing

industries in the country (Elimian st al, 2019), Many individuals and corporate bodies in

palythene sachets of about 50-60cl which they

Nigeria now engage in packaging watcr in

sl 15 he publice This, deinking weater is commercially available in such casy 10 open

ehiets. The p]‘od—ll(}ﬁon marketing and consutaption of sachet water have incressed
sachets. - Lo s

ie




tremendously., 4 S,
I There are now several brands of this sachet water marketed in Nigeria.
The mujorily of

jorily of consumers tend 1o be more concerned with the appearance and taste of
water Lk i = . .

ban the invisible loads of patendally harmful micro-organisms as well as other

contaminants that may be present in the water (Mgbakor 2018).

The contlnuous increase in the sale and indiscriminate consumption of sachet water in
Nigeria i of public health significance, as the prevalence of water related diseascs in
developing countrics is determined by the quality of their drinking water (Fardaini, et al
2019). Sachet water is seen o be a gaod supplement fo other Lypes of packaged water and
can be bought at cheaper price. It is a source of drinking water for low and medium class

Nigerians (Obioma. et al, 2017}

Pasasites are orgumisms that Jive in a close relationship with ather organism (hosts) and

are capable of causing harm to their host. Thelr routes of transmission are of preat

importance in the health of many populations in developing countries, where the

frequency of infoction is a general indication of lpcal hygiene and environmenial

sunitation levels (Okeke, €t al. 2018)

Patasific infections which have direct life eycle and do not need intermiediate host to

jufect o new host are acquired through direct ingestion of infected epgs or oysis:

\ contaminated food or drinks. The sesistacce

an also bé acquired throug!

Infections €

capacity of sislestingl parasiles 15 4 feature of profound influence o the epidemiclogy.
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For exaniple, epgs of Aseuris can remain viable for up o six years In the soil (Onyegeme

ot 2l 2017).

In tece . =
recent years, lots of rosearch has been camied oul in various parts of the country to

determine the purity of sachet water, and most of the results point towards the same
omclusion; that our so called “pure waler™ may not be completely safc for drinking. The
results of the studies on sachet water 1o determine purity and safety have almost always
churned up evidence of microbial and in some cases chemical contaminanis
{Ugochukwu, Giwa, Giwa, 2019). Considering the myriad brands of sachet water
marketed in Tjebu Jgbo, Opun State coineide with the § g population of students
using the water, there is need 10 determine the quality of the water, This will provide
information on the safety and microbialogical quality of the sachet water marketed in
ebu Igko. Qgun State. This study therelure aim 1o investigate the parasite prevalence in
sacher water in Ogun 3tate.
Aim and Objective of the Study
The general aim and objeetive of this present study is 10 determine parasite associated

Jiet drinking water in Jjebu lgbo, Ogun State, Nigeria,




CHAPTER TWO

LITERATURE REVIEW

WATER
Water is one of the most imporiant of all natural resources known on carth. It is
L fimportant o all living Oreanisms, ecological systems, huian health, food production and
etonomic development, Sometimes poor quality waiter causes many diseases in humans,
therefore quality of water must pe tested for both the chemical as well as for the
Microbial contaminants, Waler is an essential component for survival of life on earth,
which contains mincrals, important for humans as well 4g for world and aquatic life
{Okeke. et al, 2018). Lakes and surface water reservoirs are the planet’s most important
dreshwater resources and provide inpumcrable henefits They are used for domestic and
ion purpeses and provide ecosvstems fon aquatic life especially fish, thereby
functioning as a source of essential protein and for signiticant elements of the world’s
biological diversity. They have important social and economic benefils as 2 tesuli of

urism and recreation. are culturally and esthetically important for people throughout

& the world (Oblomaer al, 2017). Physico-chemical parameters are very essential and

Simportant to fest the water, before it is used for drinking, domestic; agricultaral or

fidustial purpose and fo get the exact idea about the quality of water (Elimian st o,
5t £




Importance o1 Water

Water is one of the most important substances on' eavth, all lving organisms
nd on this substance for lifs, 1t is o liquid at standard ambient temperature and

ure. bui can also exigt as a solid or gas. Excluding [fat, water composes

Epproximalely 70% of the human bady by mass. Tt is a crucial component of metabolic
JPrecesses and serves as a solvent for many bodily solutes. Water has so many usds,
wcluding cooking, wshing and recreation. Tt is 2lso necessary for the healthy prowth of
fafm crops and farm stock and also plays an important role in the manufacture of many
products. On carth 96.5% of the planets water is found in $cas and oceans, 1.9% in
‘Zfoundwater, 1.7% in glaciers and the ice caps of Antarctica and Greenland (Greenhalg,
B001). 1t is reported that less then 0.3% of all freshwater is in rivers, lakes and the
atmosphere, and an even smaller amount of the Earth's freshwater is contzined in

Biological bodics (Kortatsi, 2006). Some health authorities have suggested that people

drink at least eight glasses, of water per day (1.89 litres) (USEPA, 2000) and the British

Dietetic Association recommends 1.8 litres (Greenhalg, 2001).0ver large parts of the

world, humans have inadequate access to potable waler and use sources contaminated
Wath disease vectors, pathogens or unacceptable levels of toxins or suspended solids.
duction of wrterborne discases 1s a major public health goal in developing countries.
Pollution of Water
Water is referred o as poliuted when it s impairéd by anthrapogenic
{nants wihiel resulls in it being unable to support & human use. Some of these uges
water includes drinking; cooking, washing ete, or undergoes a marked shift in its

5




ify' 10 Support its congtitient hiotic communities, such as fish and plants
Wpenvironment about convenyironiental eventsiwaterdayqahtm). Water pollution
feurs when pollutanis are direetly or indireetly discharged into water bodies without
quate reatment to remove harmful compounds. Natural phenomena such as
fblcancss, algac blooms, stonms, and sacthquakes also cause major changes in watér
duality and the ecological status of water (WHO, 2008). Water pollution affects plants
and organisms living in these bodics of water. In almost all cases the effeet is damaging
ol only to individual species and populations, but alse to the natural biclogical
gemmunities. Water pollution is a major global phenomenon that requires continuous
evaluation and the needed revision of policies to address the Jssue at both the local and
international levels. It has been reported thiat water pollution related deaths and disease
ale the leading cause of mortality worldwide (Fardami et al, 2019}, acoounting for the
death of move thun 14,000 people daily,

Fardami et al., (2019} reported that in India 580 people die daily from water
‘pollution related sickness. 1t is reported thar aboul 90% of the cities in China suffer from
‘arying degrees of water pallution (EP'4 2019), with about 500 million people lacking

B ccess tosafe drinking water (Laws, 2000). Developing countries are mostly affected by
ater pollution however developed nations also have water pollution issues, The USEPA

iin 2002 reported that, 45% of assessed stream miles, 47% of assessed lake acres and 32%

assessed bays and estuarine square miles are polluted (USEPA, 2017). Surface water

groundwater are interrelated, surface water seeps through the soil and becomes

roundwaler, atiernatively graundwater alse feed surface water sources, however, they
& s

&




5, 2018). Access to Nigeria‘s water

PHEGER e not evenly distributed at the spatial level. Only about 39.9 percent of

hiolds had access to pipe borne water. Tywvo {2) percent gol water supply trom tanker

foes whilst three: other sources wells, borcholes, and rivers/streams account for 16
ercen euch (G55, 2019),

In addition, access (o pipe-bome water a5 a soures of drinking water was 67.8
percent in utban arcus compared 1o 14.9' percent n rural areas, At the national level, 42
percent did not have access to good sate drinking water. In Accrs, over Y1 percent of
households had access to pipe-borite water in the year 2000 with 43.6 percent having
pipe-borne inside their houses (GSS, 2019). Water pollution could oceur from so mary
sourced: these are prouped into two main categaries, These are: Point source. pollurion
and Non-point source pollution. The former refers to contaminants that enter the
Swaterway from a single identifisble source. which may include a pipe or a ditch,
discharges from sewaye treatment plants, Factory, or a city storm drain. The Jatter refers

16 diffuse contamination that does not ariginale from a single discrete source. This is

often the cumulative effect of small amounts of contaminants gathcred from a large area.

1 example being the leaching out ol nimogen componnds from fertilized agticultural

Is.

£2.1 Domestic sources of Water Pollution

‘A major cause of water contamination is effluent {outflow) from septic tanks and
als, Misuse of these sysiems for: disposal of anything other than domestic of
ks, B
Waste can pose & substaiitial dhtent to ground water (Onyegeme-Okerenta e al..

Ty
.




Residential wastewator systems can be a source of many  categeries of

i includi ; o 5 :
ants ncluding bacteria. vinuses and nitrates from human waste and organic

pRounds. Injection wells used for domestic wastewarer disposal (septic systems.

Amproper storing or disposal of hausehold chemicals such as paints, synthetic detergents,
salyents, oils, medicines, disinfectants, pool chemicals, pesticides. batteries, gasoline and
diesel fuel can lead to ground water contamination (Yakubu 2017y )

When stored in garpges or basements with floor draing, spills and flooding may
ntroduce sueh contaminants int the ground water bacause community landfills are not
eguipped to handlc hazardous materials. $imilarly, waste dumped or buried in the ground
giin contaminate the soil and leach inle the ground water, Ay urban areas grow, there is an

ifcrease in rain water runoft caused by the additions of paved surfaces. Some

municipalilics use storm water drainage wells to dispose off waste, this additional runoff

particulacly if the area is not served by storm sewer or has a limited sewer system, Storm

Waier drainage (hal communitics use (0 control waler during storm events pose a threat 1o

bund water particulatly in kar! areas or aceas with high water table, Fertilizers,

bicides, insecticides, fungicides and pesticides applied 1o the lawn and garden contain

ardous chemicals that can travel through the soil and contaminate the ground water
gehie. st af, 2018)

i o fiems that are jmpraperly used, stored or disposed of may potentially

g aminate groind waies especially if there is a drain to the ground in the Saor of the
i




Sourees include balteries that contain lead. cadmium or mercury. Paimtd

ining lead and barium,

asoline and oils containing compounds, barium from diesel
T Y
bcombustion. Water used in the home and entering a septic system or sewer syster.

CIREY contiin deteraents from dish washing and lawndry, organic compounds from

“parbage. disposal bacieria, nitrates and sulphates from sewage, greases and oils. Cleaning

agents. acrosol sprays coolams and solvents which all contain carbon tetrachloride
hotsehold pesticides. Water percolating through tandfills is known &s Leachate. From
Sandfills that contain household and other waste may pick up dissolved solids and volatile
arganic compounds. 1.awns with over applied or misapplied runftnzels, herbicides and

fungicides might introduce these contaminants tetrachloride and heavy metals such as

manganese into the ground (USEPA. 2017).

227 Natural sources of water contamination.

Water contains some impurities even if it is unaffected by human activities, The |

itypes und concentrations of natural impurities depends on the narure of the geological

materials through which the ground water maves and the quality (-)t‘ the recharge water. |

Ground water moving through the sedimentary roeks and soils may pick up a wide range

mponds. such as magnesi. caleitm and chtorides. Some aquifers have high

congennation of dissolved constituents such as arsenie, boron and selenium. The

hese natural sourees of contamination of water quality depends ofi the Type of
of thes

tiants and its sanceatration Soms of the conlaminants that oceur naturally ate:
ki

infum, arsenie bariim, chloride, chromium; coliform bacteria, copper. fuotide,
Ininin eI, i

3



i & : i i
i8S, iron. lead, manganese, mercury, nitrate, selenium, silver, sodium, sulphate and

(Squire, et al , 2017).

Other Sources of water pullution
Water that cuns off o flows over the ground afler & rainstorm picks up debris,
) iebemicals. soil, yard waste, ferlilizer, motor cil and other pollutanis. Storm water is
earried into local retention (storm water) ponds or directly inlo local waterways through
Storm drains that eventually reach water bodies. Sometimes this water is partially treated
through 4 storm water pond. These provide emporary swrage of storm water runoff and
gapture a variety of pollutants thal would otherwise work their way downhill to
waterways and wetlands, The respansibility for permitling storm waler management
Systems rests with water management authorities, After developers complets construction
of permitted systems in sesideritial areas, the permil and the lepal responsibility for
maintaining these systems are typically passed on to homeowners. For generations,

thousands of acres of farmland have been cultivated throughout Nigeria (Titilawo et al,

2018)

Vit many cases nutrient-rich water from farm fields has drained or been pumped

;‘iﬁm patural water bodies without breatment, impaeting water quulit):‘. This overabundance

nutrients encouUrages algal blooms that deplete oxypen from the water and block

gt from seaching underwater vegetation, eritical to fish and wildlife habitats.

diments from soil ac construction sites can wash into walctways, which can create
s 3

for aquatic life Cloudy water caused by suspended matter reduces the ameunt
ams =

Jighic able to reach subfiersed plants: The settling out of the sand, silt and other
Suniighil @

Al
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Bexbioides. petroloum hydrocarbons, including fuels and lubricants and fuel

HBGston by-products Acidity  causedt by industrial dischataes {especially ‘sulfar

Pride fom power planis), Ammonia fom food pros ssing waste, Chemical waste as
Bidustrial by-products. Fertilizers contain ng nuttienis--nitrates and phesphates—which

8t found in storm eater runoff from agriculture, as well as commercial and residential

use(Elimian et al., 2019), Heavy metals from motor vehicles (via urban storm water
Tunoif) (Elimian et al,, 2019) and acid mine dreinage, Silt (sediment) in runoff from
gonstruction sites, logging, slash and burn practices or land clearing sites,
23 Sachet Water in Nigerin

Pue to the unreliability of the water supply system in Nigeria, sachet water was.
B ot provi e uiiorable and nstant drinking watée to-fhie gencrdl public, s s
S¢en 4 tremendous increase due o the crisis in the water supply system in the country.

The sachar is usually bagged in small polythene bags usually 500ml, this product has

Found its way into almost every home in the country. Thete have been reports that

2 use i5 pre 1 in haspilals, even in theatres and delivery rooms, The
8 suppest the use of this product in hosy ry

\production of sachet water is carried out by both small and large scale industries that
" back and machine-seal sachet waler, this bag of water is mostly referred to as —pure
B

Sveater). According to the Stockhalm Environment Institute (1993), —ice-waterl vendors

L theit local name beeatjse most of them add blocks of ice to water sachets contained in
jea oF pots 10 cool the water. However (o majority, —ice-water] simply means
bo

ol sacher water weather it {s coale2d o1 not. Sachets are produced by bofh large
; orations and small family businesses ofien regarded a5 —cottage indusies.)
Carporations. il

12




rate producers are fow in mimber and Seeraliy Tocsie At e ST e

58 seale producers i Nigeria, Everpure, loeCool, Mobile Watcr, Standard Water,

10 and Special lee Water, however the number of the small scalg industries producing

L water are wiknown. Governmental agencies tasked with managing the industry are
ok ablé to account for all the small seale producers because there are several unregistered

| Breducers in business, however they have been reported to be acound 3,000 and on the
‘rise each day. The proliferation of these producers is as a result of strong seasonal
demand, intermtlent waler supply and low barriers to market entry, most of these small
seale producers are typically family enterprises drawn to the industry becavse it is a
elatively simple business to run, dots not requite extensive education, and has low initial
TG
2.3.1 Sachet Water Production

The production of sachet water is a relatively simple process, most of these

geria Water Company Limited , therefore a water pump draws directly from a piped
Stinieciion, in same areas where there is no water supply these producers have a borehole
! wedl from which they draw their water. The water is then passed through a filtration
dia and into the sachet machine which fills a fixed volume (typically 500 mL) of a

o roll. then heat-seals and slices the edge to create the individual sachet, These

then packed into bags of thirty sach. The machines used in the production of

BACICLS are

-%&chet watet are mostly manufactured fn China and marketed under several brand

s with the most common being the Koyo Machine. The filiration of the water is
& 1 = e

13




stly done wilh & separate filtration media which is usually fixed to a wall, this contains
pembination of carbon aud sand Filters of varying pore sizes for trapping different

ticles and organismy, These machines sometines conain ultraviolet filters for killing

S Emaining bacteria and viruses, some of (he producers who deliver straight to the market

Musually cool the warer before disiribution
2.3.2: Sachet Water Quality
Past studies on bactericlogical purity of sachet water in Nigeria has been
e by several researchers such az “Tongo Ezemanye et al (2017) and Mustapha et

al (2018), in Owerri, Thadan and [.agos. The Sachet waters were reported to contain

Bacteria such as Bacillus sp., P sp., Klebsiella sp., Sir sp., Serratia
S Chromtobacteriunt sp. Proteus wirabilis and oveysts of Cryprosporidie sp (a
protozoan parasite)

Aroibier study by Yakubu (2017), 1o ascertain the parasites associated with sachct

 Ginking water in Awka, Anambra Stace. Southeast Nigeria indicated that all the tested
-

S ater sumples met World Health Organization (W_H.0) recommended standard, of being

orless, tasteloss, and odorless ywith average pH of 6.93. Some parasites were found on

surface of the sachets Identified parasites included cysts of dscaris fumbricodes

9%). Ertamocba Bistolysica (4.6%), Hookworm {2.8%), Trichuris trichuria (2.8%) and
). 1 b h

el lamblia cysts (1.9%)

sther studies hiave reported & comprontise of water quality in one way or the other

2018, Tonge, et @b (2017). Samusl 2019},




D¢ 10 the bigh demand for sachet water a1l the Tack of setious supervision and

aUen most of the sachet water produce does not meet the required standard. In the

0 5 . .
laped world verded witer technalogy has evelved but in many developing nations

L is the common technology available.

Hliere bas been several studies on the quality of sachet water in Nigeria, in 2006 Dodooet

@l studied the quality of 25 brands of sachet water exposed to different temperature

gonditions in the Cape Coast Metropolis . In this study, 45% were: reported to be
Gontaminated with total coliform bacteria, with colony forming units (CEL) ranging from
e 100m] to 98 miliion cfw1B0ml, with tree out of seven brands reporting positive for
£ coli. This study indicaled that sachet water quality in Nigeria was poor, however in
comparing the quality of sachet water with other water products, sachet water is of a
“Righer quality than band —filled hand —tied water which was dominating in Nigeria before
the introduction of sacher water this was reported in a study by Obiri-Danso et al., (2018).
“Bdost of the water used in the production of sachet water in Nigeria is either from the
NEWCL or from underground water sources, these underground water has been proven

several studies to be microbially contaminated, as was reported by Obiri-Dansq et




CHAPTER THREE

MATERIALS AND METHODS

Study Arey

Sludy was Conduated i, Hebu-tghe,

2 wn in Opun state, Nigeria and still an
mmmlc and commercial nerye gentre of the Nation. It is located i the southwestern
\Bcopolitical zppe of Nigeria, The smallest jn area of Nigerfa’s 36 States, bui containing

the netion’s Jargest whan areq.

32 Collection of Sachet Water
A total of 5 different brands of sachet water was purchased tandomly frony
Hawkers. producers and wholesaiers within 2 .G.A of Qgun Staie. They all had the
National Agency for Food and diug Administation and  Control (NAFDAC)
€ertification number, They were conveyed to the Micrabiolagy Ia‘bmamry of Abraham

b Adesanyu Polyicchnic (AAPOLY

B The 5 sachet water were named and the area of collection and loca] ZOVernment
d (Table 1). They were then subjected to Macroscopic and Parasitological

iiions o determine the presence of parasitic cysts and vegs,

Aaboratary Examination

‘earing stetilized gloves, each sachet was shaken, opened with a sharp seissors
inte individual sedimentatian flask, vovered and was lefl avernight. This was
croscopieally immediately after it sertled. The cobour, odour, taste, pH were:

the WHO range (ealourless, odourless, tsteless, pH 6.3-8.5). Far cach feft
18




i 1 Supermatant was decanted. The sediiment was shaken and 10mls of each

& 8 etilrifzed a2 S00rpm for o minuic. The sediment from each fube was

ed for parasite by concentration method described by WIIQ (1991). This method
ables detection of small numbers of patasitic eges and larvae through concentration by
‘Mﬁm?m“liﬁn‘ About one gram of the sediment and 10mi of formalin were mixed
tgether and strained with e aid of sieve directly into a centrifuge tube. Then 3ml of
fmixlire was thoroughly mixed using glass rod and centrifuged at 250rpm for 1 minute
The superiatant of debris and formalin-etber was poured away by quickly inverting the
tbe. The sediments were agitaled o fonn suspension with the remaining fluid on the
Silles of the tube. A drop of lhe suspension was transferred onto a clean slide for
mieroscopic examination under a caver slip using the x10 and x40 objectives. This was
Fepeated until the sediment in cach centriluge tube fnished. The surface of the sachets of
‘Wt was also washied off and was allowed to settle for some minuie. The resulting water
8 centrifuped and observed microscopically. The method of centrifuging used in this
dy was to ensure the conceniration of impurity in the water samples. This method is

ntable because parasite eggs/cysts ae rarely seen in volumes of liguids except when

arg concentrated.




CHAPTER FOUR
RESULTS

IDENTIFICATION OF INTESTINAL CYSTS AND EGGS IN THE

WATER WITHIN THE SACHE

& The macriscopic and microseopic: examination results of the 15 analyzed packaped

difmking swater from producers, whaleselers and hawkers in liebu-Igho is shown in Table
4. 1. None of the packaged drinking weter has any parasite in the water within the Nylon.
All the tested packaged drinking water also met the standard pH of 6.5-8.5 recommended
By WO, The packaged drinking water was odourless. colourless and lasteless. Seme
particles though low, were seen in most of the packaged drinking water, none has
maderately high particles, These particles were like crystals and fibers in varying
; degiees.
[DENTIFICATION OF INTESTINAL CYSTS AND EGGS HABOURED
ON THE SACHET

e microscapic sxaminalion result of the fifteen (15) analyzed sachets of the
o drinking water from the hawlers, wholesalers, producers. The sachets of the
4 drinking water was Tinsed and centrifuged, the sediment was observed

opically and the parasite observed were recorded and shown in Table 4.2.




LE 3. L Analysis of all sampled nackaged waler purchased in Ijebu-Tgho.

Water ~

samples

Parameters Mensured

Parasite
Cysts/Ova

I Odowr  Colur  Taste

6.59

6..53
6.54
6.54
6.60

6,56

Ocourless

Odourless
Odourless
Odourless
Odourless

Odourless
Odourless
Odourless
Odourless
Qdaurless

Odourless
Odourless
Odourless
Odourless
Odourless

Culourless
Colourless
Colondess
Colourless
Colouriess

Colourless
Calourless
Colourless
Colourless
Colowrless
Colourless
Colourle:

Colowrle,

Colonrless
Colouriess

l'asteless
Tastcless
Tasteless

l'asteless
l'asteless
Tasteless
Tasteless
Tasteless

Taseless
Tastelesy
Tasicless
Tasteless

asteless

Nil
Nil
Nil

Particles

Low
Low
Very Low
Low
Low

Low
Low
Very Low
Low
Low

Low
Low
Very Low
Low
Low




d
Ovaa or Cyst of Parasites haboured on the Sachets of the Purchases
kel Drinking Watcr in fjcly.| bo, Opun State =hi rrenTE
Noar oy lickulpho, ngﬁm‘m G famblic Book  Total (%)
SaChels  Jmbricoiiey _hisiofyiica
5 = :

worm

5
5 .
i







CHAPTER FIVE
MSCUSSIoN, RECOMMENDATION AND CONCLUSION

Discussion

The rescarch recorded low contamination of the sachet of the different sachet
Water brands examined iy the study apes, Although other researchers have recorded

several hish rates of contamination of water with parasites at different parts of the

<Country (Alli er-al. 201 1)

Findings show that drinking water sachets, distibuted and hawked in Tebu-[gbo

A N0t pose any heallh threat fof How w no par

ic organisinis were found in them

The non - occurrence of patasites in these products eould be as a result of use of

UREonlaminated water sources and improved methods of water treatment. Far instance,

K indusiries like Y emaji Water Corporation uses ultra vislet iadiation to treat deep borehole

| wiader, All sachet drinking water industrics visited, used automated packaging mechines
o

'umgy.sed 1o electric manually operated impulse sealers. Such hand held sealers could

gman hand in close contact wilh packaged water durifig various stages of

and this could lead to infection (Adam et-ql).

{he bulk of parasitic: infeetion resulted from sachet drinking water i3 from

ho sell sachet watet along the streets. The outside sachet of the warer hag
W

B o improper handling of the water from the hawkers. F. 2 In Lagos, it is
g

otted thar Nigeria also noted that Ewigemosha coli and other entherie
Bpottec
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