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CHAPTER ONE e
1.0 INTRODUCTION

1.1 Background of the Study
I'he bacteriological Analysis of water is performed routinely by water utilities and many
governmental agencies to ensure a safe supply of water for drinking, bathing, swimming
and other domestic and industrial uses. The study is intended to identify water sources
which have been contaminated with potential disease-causing microorganisms. Such
corlamination generally occurs either directly by human or animal feces,.or indirectly
through improperly treated sewage or improperly functioning sewage treatment systems.
e organisms of prime concern are the intestinal pathogens, particularly those that cause
sphowd fever and bacillary dysentery. Since human faecal pathogens vary in kind (viruses,
hucteria. protozea) and in number, it would be impossible to test each water sample for
wuch pathogen. Instead, it is much easier to test for the presence of nonpathogenic intestinal
organisms such as Escherichia. coli (E. colij which is a normal inhabitant of the intestinal
tract and 1s not normally found in fresh water. Therefore, if it is detected in water, it can be
assummed that there has been [aecal contamination of the water. In order to determine
whether water has been contaminated with faecal material, a series of tests are used to

demonstrate the presence or absence of coliforms (Agunwamba ef al., 2000).

“ualer has remained one of the prized natural resources of any nation and it occupies a
permanent position among urban and rural dwellers. Water is the most important compound
m the world; over 90% of the weight of any cell is composed of water ard the chemical

reuction associated with life is based on this compound (Ayode and Obasi,2001).




Water is a transparent and nearly colorless, odorless, and tasteless chemidi-u mb;smé&tﬁaé

i» the main constituent of earth's streams, lakes, and oceans, and the fluids Gf:muﬂ.li?_’ing", ; ',i '

organisms. It covered about 70 percent of the human body, with chemical_ formula is ﬁ'zQa
mcaning that its molecule contains one oxygen and two hydrogen atoms that are connected
oy covalent bonds. Strictly speaking, water refers to the liguid state of.a subsiance that
wevils standard ambient temperature and pressure; but it often refers also to its solid state
e or its gaseous state (steam or water vapor). It also occurs in nature as snow, glaciers,
iwe packs and ice bergs, elouds, fog, dew, aguifers, and atmospheric humidity. Water covers

1% of the earth’s surface (Agunwamba et al., 2000).
1.2 Importance of Water
i. Water Helps Your Body Remove Waste:

\deguate water intake enables your body 1o excrete waste through perspiration, urination,
wl defecation. The kidneys and liver use it to help flush out waste, as do your intestines.
Water can also keep you [rom getting constipated by softening your stools and helping

move the food you've eaten threugh your intestinal tract (Ashbolt er al., 2017).
ii. Water Prevents You From Becoming Dehydrated:

Your body loses fluids when you engage in vigorous exercise, sweat in high heat, or come
Jdoswen with a fever or contract an illness that causes vomiting or diarrhea. If you're losing
uids Toe any of these reasons, it's important to increase your fluid intake so that you can

restore your body's natural hydration levels (Abida et al., 2008).




iii. Water Transports substances and Metaholisms:

Water is essential for proper digestion, nutrient absorption and chemical reactions. The

carbohydrates and proteins that our bodies use as food are metabolized and transported by

water in the bloodstream (Abolude,2007),
1.3 Water Borne Diseases

“iany important  human  pathogens are maintained in association with living
nicroorganisms other than humans, including many wild animals and birds. Some of these
pucteria and protozoa pathogens can survive in water and infect humans. Wﬁen water are
used for recreation or are source of sea food that is consumed uncooked,an epidemic

vertainly exist (Prescott er al., 2000),
1.3.1Water Borne Disease of Viral Origin
i. Hepatitis A (Infectious Hepatitis)

U sually is transmitted by faecal-oral contamination of food, drinks or shell fish that live in
contiminated water und contains the virus in their digestive system (Prescott ef al., 2005).

Onee in the digestive system, the viruses multiply within the intestinal epithelium, usually
only mild intestinal symptoms. Occasionally, viraemia (presence of viru; in the blood)
seeurs and the virus may spread to the liver. The viruses reproduce in the liver, enter the
hile und are released in to the small intestine, This explains why feaces are so infectious

(Adeyemo eral., 2008).




ii. Poliomyelitis

Poliomyelitis, polio or infantile paralysis is caused by the polio virus, a membe’r ofﬂtﬁ
lanily Picornaviridae (Prescott ef al,2005). The virus is very stable and can-rerﬁkifﬂl‘
mfectious for relatively long periods in food and water which are its main routes of
transmission. Once ingested, the virus multiplies in the mucosa of the throat and/ or small
intestine. From these sites, the virus invades the tonsils and Iymph nodes of the neck and
terminal portion of the small intestine. Generally there are either no symptoms or a brief
illness characterized by fever, headache, sore-throat, vomiting and loss of appetite. The
virus sometimes enters the blood stream and causes viraemia In minority of cases (less

wn %), the viraemia persist and the virus enters the central nervous system and causes

paralytic polio (Ayode and Obasi,2001).
1.3.2 Water Borne Disease Caused by Protozoan Parasite
i.Giardiasis

Giardia lambliais a flagellated protozoan that causes 1.113 very common intestinal disease
Giardiasis. Giardia lambliais worldwide in distribution, and it affects children more
seriously than it does adult. In United State, this protozoan is the most common cause of
cpidemic water borne diarrheal disease (about 30000 cases yearly). Approximately 7% of
the population are healthy carriers and shed cysts in their faeces. Giardia lambligis
endemic in child day care centers in the United State.Transmission is most frequent with
cvsts contaminated water supplies. Epidemic outbreaks have been recorded in wilderness

arcas, suggesting that humans may be infected from clean water with giardia harbored by




rodents,beers, cattle or household pets. As many as 200million humans'may be infected

worldwide (Prescott er al., 2000).
it. Cryptosporidiosis

Cryplosporidiosis is caused by Cryptosporidium parvurm which is an intracellular parasite -
responsible for acute gastroenteritis and less frequently respiratory infection in humans. It
Is associated with giardia,the most commonly diagnosed gastro intestinal protozoan in the

world (Guy er af,, 2003).

Ninety percent (90%) of reported outbreaks of these pathogenic protozoaris oceur through
water while 10% are related to food. Giardia and cryptosporidium have the potential for
soonotic  transmission.  Water borne  outbreaks are associated with drinking
water,wellsrivers, lakes and recreational swimming pools. The reported frequencies of
oceurrences of contamination of surface water with Giardia, cryptosporidium are from 60-

0% in the United State and from 20-64% in Canada (Guy et al,, 2003).

Cryptosporidivm parvum is a threat to water supplies because it is resistant to chlorine
disinfections and the parasite is small and thus difficult to filter, and harbored by many

animal species (Abo ef al, 2005).
1.3.3 Water Borne Discases of Bacterial Origin
i.Guastroenteritis

Fscherichia coli is undoubtedly the best studied bacterium and the experimental organisms
ol choice for many microbiologist. It inhabits the colon of humans and other warnt blooded

animals, and it is quite useful in the identification of faecal contamination of water. E. coli

5




circulate in the resident. population, typically without causing Sympﬁ:;ms': ikt the e

immunity afforded by previous exposure, Because many cells are needed to initiate
infection,- contaminated food and water are the major means by which they are spraact ;

(I'rescatt et g, 2011).

Although the vast majority of £, coli strains are non-pathogenic members of the intestinal
wicrobiota , some strains cause diarrheal disease by several mechanisms: six categories or‘
strains of diartheagenic £ coli are now recognized : enterotoxigenic E. coli (ETEC),
enteropathogenic E. coli (EPEC), enteroinvasive E.coli (EIEC),enterohemorrhagic £ .call
(EHEC), enteroaggregative £ coli (EAEC), and diffuselyadhering E. coli (DAEC)

(Prescott et al, 2011).
it Chaolera

Chuolera is an acute diarrheal disease caused by infection of the intestine with Gram
negative, comu-na-slmped bacterium vibrio cholerae. 1t is transmitted by ingesting food or
waler contaminated by faecal material from infected individuals. The infection is usually
mild or without symptoms in most healthy adults but sometimes can be severe. The discase

is characterized by profuse watery diarrhea, vomiting and leg cramps (Prescott ef al., 2011).
1.4 Water Pollution

Water pollution refers to the contamination of water bodies often as a result of human
activities. In defining pollution, we generally look at the intended use of water, how far it
departs from the norm, its effect on public health, its ecological impacts .From public

health or ecological view, a pollutant is any biological, physical or chemical substances that



in 1dentifiable excess is known to be harmful to other desirable llvmg crgmusxm 7

pollutants include excess amount of heavy metals, certain radmactwe 1sotopes ﬁ;eggak ‘
coliform bacteria, phosphorus, nitrogen, sodium and other useful{even necessary) e;lemmts_;;'
as well as certain pathogenic bacteria and viruses. In some instanceé., materials may b‘e.._ 7
considered as pollutant to a particular segment of the population although not ‘harmful to

the segments, For example excessive sodium as a salt is not generally harmful, but it is to

suine peaples who must restrict salt intake for medical reasons (Prescott et af., 2000).

IUis fundamental principle that the quality of water determines its potential uses. The major
uses af water today are for agriculture, industrial processes, and domesiic (household)
supply. Water for domestic use must be free from constituents harmful to health, such as
insecticides, pesticides, pathogens and heavy metals concentration, and should not damage
plumbing or household appliances. The quality of water required for industrial purposes

varjed widely depending on the process involved.

Some process may require distilled water, others simply needed water that is not highly
corrosive or that is free from particles that could clog or otherwise damage the equipment,
Because most vegetation is tolerant to a wide range of water quality, agricultural water may

vary widely in physical, chemical and biological properties (Botkin and Keller, 2001).

Many different processes and materials may pollute surface water or ground water. All

aments of our society (urban, rural, industrial, and agriculture) may contribute to the
problems of water pollution. Most of the sources result from runoff and leaks or seepage of
water pollutants in to the surface water or ground water. Pollutants are also transferred by

air and deposited in water bodies, increasing population also as well as placing more
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It is therefore important that studies are conducted to ascertain the quality nfwaiﬂi’

can affect-the quality of plants grown around the dams and aquatic animals in the wal

order te ensure the healthy growth of the citizenry.

Gusau Dam used in this study supply Gusau metropolises and its environs with potaﬁlé.
drinking water. Some communities around the dam use the untreatod water for drinking,
laundry. local irrigation and other domestic purposes. The study was therefore conducted to
ussess the rainy season variations in some parameters in the water and to find out if the
values are within the recommended values for drinking water in order to ascertain its safet){

or otherwise for domestic uses.

Incrense farming activities, dumping of refuse and other anthropogenic activities in the
catchment area of Gusau Dam is on the increase and could lead to changes in physice-
chemical characteristics of the Dams.

I'he rate of water pollution of all types has increased much more as compared to other

lields of pollution due to discharge of all sorts of obnoxious matter into it (Efe ef al., 2005).

[ttluent is an out flowing of water or gas to a natural body of water, from a structure such
4s 1 wastewater treatment plant; sewer pipe , or industrial outfall. Effluent, in engineering,

is the stream exiting a chemical reactor (Fakayode, 2005).

I-fluent is defined by the United States Environmental Protection Agency as “ wastewater
reated or untreated - that flows out of a treatment plant, sewer, or industrial outfall.
Generally refers to wastes discharged into surface waters " (Efe er al,, 2005). The Compact
(Oxlord English Dictionary defines effluent as " liquid waste or sewage discharged mto a

river or the sea'.( Fakayode, 2003). Effluent in the artificial sense is in general considered




to be water pollution, such as the outflow from a sewage tréamzcﬁi_ famhtyar ﬂ’iﬁ
wastewaler discharge from industrial facilities. A effluent sump pump, for mstancﬂ,pum?s
waste from toilets installed below a main sewage line. Similar to wastewater praduﬁesl'_in' ‘
different establishments, industries, and facilities. These waste water released can also
accumulate and pollute the nearby communities and bodies of water,(Addisie, 2012). In the
context of waste water treatment plants, effluent that has been treated is sometime§ called
secondary effluent or treated effluent . This cleaner effluent is then used to feed the bacteria
in bio filters. In the context of a thermal power station, the output of the cooling system
may be referred to as the effluent cooling water, which is noticeably warmer than the
environmént. Effluent only refers to liquid discharge. In sugar beet processing, effluent is
olien seuled in water tanks that allow the mud-contaminated water to settle. The mud sinks
10 the bottom, leaving the top section of water clear, free to be pumped back into the river

or be reused in the process again. (Fakayode,2005).
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1.5 Statement of the Research Problem

Increased farming activities, dumping of refuse and other anthmpbgerﬁcrac‘;ﬁviﬁés mthe )
catchment of Gusau Dam is on the increase and could lead to changes in '-mi'cmbijft‘l'_
population as well as the physico-chemical characteristics of the reservoirs. The p:oim"'-_
sources of Yar Dantsi water ways discharge their effluent into Gusau Dam during rainy
season lodging a lot of garbage into the Dam and likely posing health hazards.

1.6 Justification of the Study

Being the major source of drinking water to Gusau metropolis, the Knowledgs of
bacteriological and physicochemical properties of Yar Dantsi stream effluents of Gusau
Dam could serve as a toal for identifying the presence of indicators of water éontamination
and 10 determine its extent of pollution. The result of this work will be beneficial to water
buard management, environmental health officers, researchers and government in taking
bold step to effectively curb the extent of contamination, pollution and prevention of

species extinction in the dam as it harbors diverse aquatic life.

1.7 Aim and Objectives

The aim of this research is to determine the Bactericlogical and physicochemical
characteristics such as  (pH, TDS, B.O.D, Temperature, dissolved oxygen (DO), and
clectrical conductivity) of Gusau Dam and Yar Dantsi effluent stream as indicator of

Fravironmental Pollution.

[he objectives of the study are:
| To isolate and identify bacteria associated with Gusau Dam and Yar Dantsi stream

clfluents.

11



To determine the bacterial load of the identified isolates.

¥

3. To determine the mean monthly variations in physicochemical parameters of Gusau i

Dam and Yar Dantsi stream effluents.

3

Hypothesis

I There is no presence of bacteria in Yar Dantsi stream effluents.

Ihere is low bacterial load in Yar Dantsi stream effluent of Gusau Dam

i i jati in
3. There is no significant difference in the mean monthly variations

i i isti i ts.
physicochemical characteristics of Gusau Dam and Yar Dantsi stream effluen

12




CHAPTER TWO

2.0 LITERATURE REVIEW

24 Overview

['he health of any community fully depends on the accessibility of adequate and safe _w‘afer.' :
Hence, water is predominantly essential for life, health and for human self-respect.
Iherefore, in addition to community health benefits, all people have the right to safe and
adequate water retrieved in equitable manner for drinking, cooking, personal, and domestic
hveiene. In this case, both adequacy and safety of drinking water are equally important to
reduce the incidence of water-related & water borne health problems especially diseases

like diarrheal (Bharti and Katyal, 2011).

A pussible contamination source that carries threats to drinking water quality are open field
defecation, animal wastes, plants, economic activities (agricultural, industrial Iand
businesses) and even wastes from residential areas as well as flooding situation of the area.
Any water sources, especially older water supply systems, hand dug wells; pumped or
gravity-fed systems (including treatment planis, reservoirs, pressure break tank, pipe
networks, and delivery points) are vulnerable to such contamination. Particularly systems
with casings or caps that are not watertight are most vulnerable. This is paiticularly true if
the water sources are located close to surface runoff that might be able to enter the source.
Additional way by which pollution reaches and enters a water supply system is through
overllow or infiltration by flood water and inundation of water commonly contain high

ievels of contaminants (Haylamichael and Moges, 2012).

13



I'he fitness of community

extremely depends on the availability of safe and adequate water

for drinking. domestic use, and persona] hygiene. If public health is to bc-imprﬁve&--atﬂﬁ‘.. :

maintained through provision of safe and adequate water supply the major five key

fements are vi hich ine . . s :
cleme ¢ vital which includes Quantity, quality, cost, coverage, and continuity. Most of

the time the occurrence of 1 : ; i i
! ¢ the oceurrence of Communicable diseases in the country is related with water

supply conditions ; . :
supply conditions in the locality. Infectious diseases affected by changes in the water

supply condition are categorized as follows (Addisie, 2012).

Those spread through drinking water {water borne diseases, such as typhoid,

cholera, gastroenteritis etc.)

i Those transferred through aquatic vectors (water based diseases, such as

schistosomiasis)

1H. Those spread by insects that depend on water (water related diseases, such as
malaria and yellow fever)

v Those discases produced by the lack of adequate water for personal hygiene (water

washed diseases, such as scabies and trachoma.

Hased on the morbidity records, there is still a high incidence of communicable diseases
ich most of the time is related to water supply conditions in the country among which
Jhout 60% of the top ten diseases are relate to poor quality and scarcity of household water

consumption (UNICEF, 2008).
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2 The Concept of Indicator Organisms

FFaeces contain |ap 5
Arge number of Organisms which include Escherichia nalz &repm‘ﬁ cus

Jueealis,

i
(faecal streptococei) and Clostridium perfringens. The orgam,sms form pa:t of the

normal flora of the Intestinal tract (Cheesbrough 2010)

A useful way : s )
tselul way, therefore of determining whether a water supply is faecally polluted and

O 1 o - s
could possible tontains enteric Pathogens dangerous to health is to test for the presence of

normal fecal organisms. To search directly in water sample for the presence of enteric

pathogens is impractical for routine control purpose. Testing for normal fecal organisms as

indicator for faecal pollution is not €asy to do, but also a reliable way of determining
whether water is bacteriologically safe to drink. If no faccal bacteria are detected in water

sample, it is probable that enteric pathogens (usually present in much smaller numbers) are

also absem (Cheesbrought, 2010).

Criteria for an organism to be used as indicator organisms for the analysis of water should

include the following:

I Present in faecal contaminated water when enteric pathogens are present but in
greater numbers.

il Incapable of growth in aquatic environment but capable of surviving larger than

pathogens.

Equally or more resistance to disinfection rather than pathogens.

Easily and accurately enumerated.

Vi Applicable to all types of water.
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Wi

human faecal wasteg,

vii.  Density

of mdicalcr S]]:ll]l 1 { 1 lated with the degree f!f
contaminatio L

(Ashbalt er al, 2013).

2.3 IFaecal Coliforms,

Colitorms are aerobic or facultative anaerobic, Gram negative, non spore forming, rods
capable of fermenting lactose with production of acid and gas within 48hrs of being placed

in appropriate media at 35%.

I'he coliforms group of bacteria is used as an indicator of pollution and includes many
environmental species of bacteria such as Escherichia coli, Klebsiella pneumonia,
LEnterobacteraeragenes, Citrobacterfreundii and serratialiquifaciensfound in the soil, on

fruits, leaves, grains and runoffl water (Godfrey, 2003).
Coliform bacteria of faecal origin are referred to as faecal coliforms and grow at higher

temperature (44 5%). The detection of this group of organisms which could be found in

faeces of humans, animals and birds, indicate contamination from faecal sources (Godfrey,

2003).
2.1 Bacteriological Testing Of Water

Eseherichia coli count is the most useful test for the detecting of faecal contamination of
LRCREr

alizs in water quality analysis. Two principal techniques are available for
waler supplivs

counting coliforms (Chcesbrough, 2010).
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i. Membrane filtration techniques

v
lembrane filtration test is 5 technique that, 100m] water sample or dﬂﬂfﬂd‘

filtered t
tltered through a membrane filter, The membrane, with coliform orgamsmsnnit

cultured on a pe ; 3 ¥ =
L pad of sterile selective broth con[ainjng lactose and indicate‘r. Afte

incubatio s
n. the number of coliforms colonies can be counted, this glVES presumpnve:

number of Escherichia coli in 100m] water sample (Cheesbrough, 2010).

ii. Multiple tube/most probable number (MPN) techniques.

Multiple wbe/most probable number (MPN) technique is technique that 100ml water
sample distributed (five 10m| amounts and one 50ml amounts) in bottles of sterile selective
culture broth containing lactose and an indicator, After incubation the number of boitles in
which fermentation with acid and gas production has occurred is counted. The lactose
fermented by the coliform in the water. By reference to probability tables, the most
probable number of coliforms in the 100m! water sample can be estimated (Cheesbrough,

2010).

2.5 Assessment of Water Quality

The assessment of water quality lies on carefully examining the delicate interface between

Physics, Chemistry and Biology. While the biological methods show the degree of

ceological imbalance, the chemical methods measure the concentration of the pollutants
e ‘

(Ansari et al. 2014}, The assessment and evaluation, as well as devising methods for

Abatement of pollution, require & study of thess three componerts (ko ef ok Rl
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2.6 Water Quality

I'he science of g :
i ecclogy ang hydrobiology has gained great mgmfwanoe these years,
The freshwate -
" Systems — lakes and Tiver systems - satisfy our domestic, mdusi:i'ml;

transport, and
sporting needs and the biotic community of these water bodles, both ammals

and plams, are i
I ; ntimately integrated associates in this process. Alternations in then"

relation
¢ ship depend on changes in the physicochemical properties of the environment,

Hustra B AYRREAT 2 ;
iHlustrating the dynamic and delicate balance of these systems. The present fresh water

fegtme Is approximately 2.7 % of the total global water, of which rivers and lakes constitiite

only 0.01% (Dhoundial, 1993). Nature is some water effectively maintaining & balance in

the population of animals through biological control, but the effectiveness of biclogieal

control of animal population nowadays is hampered by anthropogenic Interference.

Water quality study forms a very significant area of environmental studies, and the studies
on the physicochemical characters of water bodies have been gained worldwide acceptance.
I'he importance of the study of ecology of water resources in our country has been realized
trom the early years of the previous century. The various physicochemical characteristics,
the dynamics of plankton population, the fishery potential and the methods of improvement
of the water bodies formed a subject of detailed discussion by various scientists. In the

carly half of the last century various workers have thoroughly studied the different aspects
of water bodies. (Addisie, 2012).

Rivers are natural body of water that flow in a channel with a defined banks, river are
Uvers are nature Y

ished by precipitation by direct overland runoff, through springs and seepages or from
nourisne: )

| 1 edoes of snowfields and glaciers (Ovrawah and Hymore 2011). In studying
melt water at edg

lysical features such as temperature, conductivity, heat capacity, U..l[‘bld.lt.y, depth and
physicai led

18




other vital featy
Tes of water, |ike being it universal solvent can als ] iﬂ

o,
microorganisms that can be detecteqd mlcroscoplcally
Water molecules ex;
degree Cel

Isius and ¢
his range allowed water to exist as liquid in most cases in our pl
(Fakayode, 2005).

The availability of good quality water is an indispensable feature for

Dreventing Q H S . .
PrEventing disease and improving quality life; Study of physicochemisall prartil will
also help in the idemification of sources of pollution, water bodies are constanﬂy ﬂscd as

receptacles for untreated wasle water or poorly ‘treated effluents accrued from industrial

activ Illt‘\.

One of the most critical crises in developing countries is the lack of adsquate portable
water. The usual source of drinking water is from streams, rivers, wells and boreholes. In
the Niger Delta region of Nigeria, the problem is getting portable water, because the
environment is always polluted (Efe er af., 2005). Several studies in Nigeria had identified
anthropogenic activities as easy source of water pollution (Ayoade and ‘Obasi 2001).
I'hough water is important to life, and it is one of the most poorly managed resources in the
warld (Fakayode. 2005). Environmental monitoring agencies seem and not to be too
eflective, so any abnormal changes in water quality is not promptly identified and dealt
with except when there is epidemic. Polluted water bodies due to our action hindered
aquatic ecosystem (Ikwenye and Qji 2008). Therefore, the nature and healthy of any
are an expression of quality of the water. In recent years, increase in

aguatic community 2

| opulation demand for food, land conversion, and use of fertilizer have led to faster
human po 5

learadation of many freshwater resources (Abo et al., 2005). The discharge IOf urban,
degrada

e Agricultural wastes has added the quantum of various harmful chemicals to
industrial, and ag
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the water bods contsiderably alter) ok %
‘ SRR tenng their inherent nhve: -

- physicechemical
al.. J9kE)

Domnng of such surfuce waters by estimating hydro
paraimeters is among the major eivironmental priorities as it permits direct assessment

the

=

i¢ alteration in physicochernical parameters leading G

eutrophication, which

&

come a widely recognized problem of water quality

detertoration { Kum
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Wate

T “lﬂiﬂn i €line n h cal .QI biol
po! 3 C[)n'lﬂlDI'l]y di ined as g Yp ys o
| ica Crheﬂ'll
water quality whi
q y thh adVE:ISe-iy lmpacts on llvlﬂg Q]
iy w :ganlsms in the en 3

makes a v ater reso
Wi urce unsuit bie for one or more of | 1ts ben (tm
a eficial. USES

Some of the major ¢ p
aleg
gories of beneficial yses of water resources include: pub}m w

supply. irrigation, r
eereation, industrial production and nature conservation.

Oceasionally, polluti ! deri
Y2 P 10N may derive from natura| processes such as weataering and soil

crosion. In the v; jority

) Vast majority of cases, however, impairment of water quality is either
directly or indirectly Ds
d ) trectly the result of human activities (Addisie, 2012). Virtually all categories
of o Ty x . v
T waler use contribute to pollution, Every time water is used, it acquires one or more

contaminants and its quality declines. Whenever any resource is processed or consumed,

€ ob 1t becomes waste and is disposed of in the environment. In a large number of cases

the waste materials are or become water borne and contribute to water pollution.

Both the nature of a pollutant and the quantity of it are important ccnsiderations in
ictermining 115 environmental significance (Abdulrahman, 2012). Generally, readily
coradable substances are quickly broken down in the environment and are of great

concern only when they are disposed of in sufficiently large quantities that a significant

burden is placed on the natural purification processes.

i e hand. industries produce and use a multitude of synthetic substances, a great
sther hand. 2

a-biodegradable of degrade extremely slowly. Such recalcitrant

of which are no
ment for prolonged periods of time and may therefore

5 persist in the environ

substas
Abdulrahman, 2012). Many of these substances

R trated (
became progressively more sans
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Point sources ar
e discrete ang readily identifiable and, as a result, they are relati éLY €85!

monitor and re

regulate (Fakayode, 2005). Most sewage (wastewater of mainly dam
igin, cont >
orlg aining among . others, humap excreta) from wurban areas ,md mduﬁ.

wastewaters are discharged from point sources.

Nen-paint sources, on the other hand, are distributed in a diffused manner. The location and

origin of non-point sources are sometimes difficult to establish and they are therefore less

amenable to control. Runoff from large urban or agricultural catchments carrying loads of

sediments and nutrients, are examples of non-point scurces of water pollution (Adeyemo er

af., 2008).
7 Physico-Chemical International findings.
Auro, (2013); studied the effects of leach from septic system on the quality of under lying

shallow ground water in the vicinity of the septic systems were examined for two years in

i i i i electrical conduetivity value and chloride
South Central Wisconsin. The increase in the y

concentration in the ground water sOurces with decreased distance from the drain suggested
*oncentra .

hat amclers can be taken as indicators for detecting plumes of contamination
that these (wo part

inati examined within a rural setting of the
I ptic system Ground water contamination was e ‘
‘oni septic > | |
X USA for major lons including nitrate
| Blue grass karst region of Central Kentucky, j .
Anncr bilue g g
; ers mdlcatlve of
f bacteria by Kumar et al., (2009). These bacteria w
and some species O
; ontamination sources. Along the
: : tic tank effluent, among other potential ¢
- pollution from septi
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stretch as repo ted b Hash .
5 Cmenzade 1 ef ] 0 Pkl’
(2 12) By an ym 5 I
a a ng lhe b

Pertama a tributar
Y of Sungi Pera; Malaysia received domestic and agmcmtm:al e,m

chemical parameter
$ it was observed that the water unfit for the domestic use and fisheries.

Rajasegar, (2000) studied various chemical and bacteriological parameters’ in the wells-
close 1o a feedlot and septic system of Audiibon, USA. Tt was observed fhie ol i H 'pf-‘
mirate and bacterial counts were more pronounced in the wells nearer the scptib sYsticm."
Ble er al., (2005) reported the quality of well water from six regions of the kingdorm of

Saudi Arabia wi & 1 ;
with respect to physic-chemical and bacteriological parameters. Sixteen

percent of the wells crossed the WHO limit for ammonia.

From a study conducted by Fan, er al, (2015) on the assessment of the well water quality of
Benghazi, Libya, recorded very high nitrate contents in some of the well waters, which are
of concern. Arimoro ef al., (2007) observed that the major anthropogenic components in
the surface and ground water include K', Na™, CI, S04% and NO3 with CI" and NOj being
the main contributors to ground water pollution in Guiyang ,China and its adjoining areas.

[he seasonal variations in concenirations of anthropogenic components demonstrate that

the karsts groundwalter system is liable to pollution by human activities.

Ansari el al., (2014) conducted water quality assessment in the Densu basin of Ghana

between July 2003 and March 5004 and identified human, animal and agricultural activities
etween July 2003 €

The dominance of chloride over sulfate was probably due

a5 the main source of pollution.

I Lol sffhuents fertilizer use and other anthropogenic activities. Adakole et al,
Lo hous¢ho G

? fjorali oundwater quality due the nitrate
i . of deterioralion of gr
{2003) found evidence
ion i lgrEculmre—dnminated watersheds of Palestine. Abbas et al (2002) studied
contamination In 4 G
qwdies in Murgia Platcau and Salentine Peninsula in south-castern
dita Trom numerous S
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iHily They Soncludad thay the gr

Toun ion i ol .
x L nd water pollution js quite absent only in
HOSL S WA Sonstitute the ‘

Techarge zone and that groundwater flowing fwm egg
1y polluted. This poll

Whe RO 53 DrOgressive ; ;
ution load discharges into the sea or

laenare
HEHEODNS,

constituti e
VISHWUNg @ huge hazard for the ecological equilibriug

nzadeh eral | (2012),

shserved that :
ehserved thal domestic sewage along with industrial effluents polluted

of Pe

“ana lown in Krishna district. Ashraf, (2005).studied the water

s
o

the coastal towns of Andhra Pradesh to assess their suitability for

'@ other needs The results clearly indicated that some towns were polluted

iz water or by sewage. Drinking water samples were analyzed in

It
B

. Arora er al, (2008) 10 estimate the concentration of fluoride, iron, hardness

wation. In most of the cases the concentration of iron, total hardness and

were Tound 10 be bevond twlerance limits.

4 outl by APHA (2003), shows groundwater at 60 sampling points, over a

< in Cuttack and found concentrations of ammonium, nitrates and

o 4 oher during the winters and lower during the rainy seasons and a negative

con {lourides and sodium, nitrates, sulphates and phosphates were

w03 examined the physico-chemical and bacteriological quality of

i ‘ istrict. Investigation was aimed at assessin,
sy in Tadepall andal of Guntur dis g n
; bvit ality. The
o i gericulture and human activities on water guality.
: ol polluants due to agricu

iy levels of nutrient Joad and pollution in the hand pumps. Groutid watsz
d hign

sl
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A
with higher concentration, of thagn S
““\Di” caus 3 X e 2
AU laxatiya , : :
g fluoride causes sev “lve effect 1o human beings an

ere E\*ncﬂuuwsm

Devangee, e¢r g7, 2013 3
=Hh2 ) studieg comrelations '
“URS among various- groundwater qualie

i3

puaineters and data from
@ from 63 Rrounds

[ Wwater

& samples collected from Jeedimetla indusuiéi :

estate in Hyderabag .
nng of Sa

<ity. Monito

2aner nallah and S‘D-Hmmding tub: i
arried o =
car ut dllrlﬂ“’ TNy season, The results r

veals that the discharge of untreated industrial

cltluents and sewgq age in to nallah has = y >
Al have contnibuted considerable pollution in the ground

water in its vicinal are

4s, 4 bl e it S
and is harmful for use in agriculture and drinking purposes. The

levels of nitrate and fluoride concentras 2t

are high in tube well water samples, and ncecl

serious attention.

Kumar er al.. (2011) evaluated th

al effluents on the groundwater and

surface water due to the steel plan 12701 industries at Rourkela in Orissa. Their

analytical data of physico-chemica licated that the groundwater of some the

areas is contaminated due to municip olid waste dumping.

o chemical and microbiological

|-Qarooni (2011) carried out expen

makkal. Tamilnadu and found that the values

parameters of automaobile wastewater

o nhysico-chemical parameters were on the higher side of permissible limits of BIS and
for physico-chem :

rations .Correlations among various ground

i .t at high con
those bacleria were present at high conc
1 the data of 63 ground water sanples collected

Aa g =
ade Wit

waler quality parameters were 1

. rla [ndustrial Estate Hyderabad city by Fan, and Shibata (2015). The

{rom the Jeedimetia Uf :

g3¢ A eters pH and alkalinity as
ghl ignificant { >85%4) between the param p v

1 ¥ s
¥ correlations were high
| i jch agree with a 3rd degree polynomial. ‘Similarly

nd cadmium content, W

well as for pH &
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collected from wells, springs 41 Tivers/streams g
ams duri

l . Ng pre and post monsoon seaso.

svaluate drinking wy ali ; 3

s 18 water quality op (he basis of BIS anq irrigation water ality tl:Le tud
water quality. the study

showed alkaline nature of surface and ground water. Caleium and magnesium ar& >

dominating cations and bic i T3 : :
g arbonate is Mmajor anion in the study area. At some locations the

conceniration of TDS, Mg. Ca, 10tal hardness, Fe, Mn and Cr exceeded the limits set up for

drinking purposes.
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CHAPTER ThRpy

30Mm
ATERIALS AN METHOD
3.1 Study Area |

The Gusau Dam is Jocaieq i, Gusau Locq) g
cal Governm

. ent e
between latitude 11053 o4 PR Area of Zamfara State, located
=ttude 06039

E, and occupies an area ‘of 3,364k
{1.298.8sqml) (Topographic. .364km”
Sraphic-sheet, 1990). Based on the resylts of 2006 National Population

Census. Gusau Local Governmeny had a popu

lation of about 383,162 people Gusau.

3.2 Sample Collection

[his research was conducted during rainy season for the period of four (4) months (July-

October, 2018). Six sampling points were designed; three in each sampling area at 500

meters intervals. A total of Twelve (12) litre plastic containers were used for sample
collection, all containers were washed with detergents and thoroughly rinsed with distilled
water to ensure sterility. For each month, four (4) sterile containers were used to take water

samples from the three points at regular intervals which were transported; to Microbiology

Jaboratory of Federal University Gusau for analysis.

3.3 Sample Analysis

Bhvsicochemical parameters such as pH. total dissolved solid (TDS)biological oxygen
‘hysicochemical pare :
‘ 7 tric conductivity were
Temperalure dissolved oxygen (DO), and electrl y
demand (BODs), Temperasis
: 2005).
« described by(APHA,
measured using standard methods as describe
e o

ad plate method.

1 Spfe
. . done using
Butteriological analysis i
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Biochemical Oxygen Dem
) and (BOD) o
X » Was de

termined in the laboratory.
T-hc pi-écedure fi)r determination of PH, Temperature, Transparency, Conductivity ‘md
[otal Dissolved Solids (TDS) was done i 8itu in accordance with APHA (2005) guidelines
and procedures for water and waste Water examination as follow:The pH and temperature

values was determined using Microcomputer pH meter (HI8424 HANNA insm;mém)‘as

directed by manufacturer. PHOX 52 combined Conduectivity and TDS meter was used in

measuring conductivity and TDS in sim following manufacturer manual. The Dissolved

Oxygen (DO) was measured with Jenway 970 Model waterproof DO meter in accordance
with guidelines of APHA (2005). After five days, the Dissolved Oxygen content of the
incubated sample was determined by measuring with the Jenway DO meter and recorded as
the final (DOy), while the total DO recorded in the field was considered as the initial DO

(DO),). Therefore, BOD was obtained by subtracting the initial DO from: hinet DU S

2003),

3.3 h) W hysic -ck ical Parameters
Det ination of surface ater Physico IEmIL-ll fl
= Determina )

i -ature, pH, total dissolved solids,
i hemical parameters viz: temperature, p
Surface water physico-ehetii=s .
: 1 o demand,and were determined
]ogitcll oxygen
o aeeolved oxygen, bio
: it d[S::OlV‘vd 0
electrical conductivity,
[ (2008).
i (NICEEA
by using methods described by
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352 Total dissolved soligg (TDS) . re the pH was recorded,

I he Sﬂ!fhﬂe water T
i DS WAS 1M . i :
g portab]

metre/H1 98129, The megre was a

How i : ;
: ¢ 10 equilibrate before the surface water TDS was
recorded. ;

353 Surface water temperatyre
The surface water

temperatur )
perature was measured in siry using portable HANNA Combo

pH/EC/Temp. metre model/H] 98129, The metre was allowed 1o equilibrate after which the

value of the surface water temperature was recorded

354 Electrical conductivity
The conductivity of the water samples was measured in situ using portable HANNA
Combo pH/EC/Temp. metre/HI 98129. The metre was allowed 10 equilibrate before the

value of the surface water conductivity was recorded.

355 Dissolved oxygen (DO)

Two hundred and fifty (250) ml of surface water sample was measured in duplicate in to
wo hundred an

fixed with 2mi of manganous sulphate solution; this was
1 11X¢e

BOD stoppered bottles and thes i
gent, The resulting solution was

- eali-iodide-azide rea
lollowed by addition of 2ml of alkali-iodide-a
sbles and mixed b

v inverting bottle a few times and
air bul 4
was added, restoppered and mixed by

Sioppered carefully to exclud

- acid (H2S02)
hen 2ml of concentrated sulphuric @ - ot
: il dissolution was completet: . -I
eiling several times unti N until 2 light yellow solour remained. At this

02
hate (0.0

--ﬂﬂainst sodium thiosulp
= : Y 29



‘ phate used j : R
i : § equival :
dissolved oxygen per litre, 45 Xpressed i Quivalent to the volu
quation ;.

Where; V = ml of titrant ygeq

3.5.6 BiOIﬂgiCﬂl ()xygen dem

and (BODS)

Two hundred and fifty

(250 m! of duplicate surface water sample was collected in BODS

stoppered bottles and incuh

ated in the dark for five days at room temperature. On dair five,

2ml of manganous sulphate solution was édded followed by the addition of iml of alkali-

iodide-azide reagent. The resulting solution was stoppered carefully to exclude air bubbles

and mixed by inverting bottle a few times and then 2ml of concentrated sulphuric acid

{H:80,) was then added, restoppered and mixed by inverting several times until dissolution

was completed. Two hundred (200ml) was then titrated against sodium thiosulphate

(0.002N) until a light yellow colour remained. At this point 1ml of Starch (indicator) was

blue. Titration continued until the disappearance of the blue

added turning the sample dark

jodine molecules by the thiosulphate. The volume of

n of

colour by the complete reductio ; .
olved oxygen (DO5) per litre as

olume of the diss

alent 10 the v

the thiosulphate used is equY

nesiis

expressed by equatio!

pling day)

3 inday m
b, beﬂ of S’r.il]'lpl 1 y Onl (SZ
OxXY J e day one

Where; DO = Dissolved _
cubatiol

gen after 5 days of If

n

Dissolved oxY

. - dilution
volumetric fraction of dil
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18 Gram Staining

(Gram SWNINE procedures vy, carrieq
1ed oyt
Tom the

and MacConkey agar positiy “ubeultute of EMB, Maitol sel geas

€ plate abgye as follows;

A thin smear of a colony wag
: made with, ,
a drop of

: Sterile digti :
cleaned microscope slide ang St distilled water on a previously

ed to ajr
Iy, The sm .
pver the Bunsen burner ] car was heated, fixed by passing

aMe 3 times, The
e © 1€ Smear was flooded with erystal violet dye and
allowed 1o stand for one minute -0
allo one minute, afier whicp, the dye was rinsed off h
Insed off with slow running tap

water. Gram 1odine was e §
added 10 cover the smear for another one minute and rinsed with

WK ne L 0 e T
slow running tap water. The smear was then decolorized with acetone briefly and then the

smear was counter stained with safranine and allowed to stand for another one minute

before rinsing with slow running tap water.

The stained smear was allowed to air dry and then observed using oil immersion objective

lens x100, Gram negative spore forming rods indicate fecal coliform.

3.9 Biochemical Test

i. Indole

gar slant was taken and inoculated onto

] : dqent @
[he colonies from the gubculture nutre D =~
i ybated at 377 for 24hrs. A er 24hrs
ter (Smi)in Bijou pottles and incubate

prepared peptone water (5 ] ’ 3

as and eently shaken. A positive
[ Kovac's reagent was added and g
T ‘ -y the reagent layer above

L pintk colour 1 e FEAE
1evclgpmcﬂt of rose pink

teaction was indicated by the ¢ "

nute. Negative

e en th
; . indicated when
~tjons was ind

reactlons

; i e mi i -ganism elaborates
the broth within one 1M 4 on the principle {hat if an organis

is based OF . !
The test 15 b - orown in a medium
Eidined jis yellow colour- b dole positive when grow
‘ > S 1

‘ 2 jid be

it shov

: ase,
enzyme tryphtophan@s 33



containing the amino acig e
; Plophay T
* yptop}

g -,,.. - nan iS x .
weins of animals and p Usually prege -
pIRE ; Plants proy; ded. the Nt in the

= Pl'Dcess i S
destroy it The enzyme 'r¥Ptophanage °f digesting the protein
! PHL trypto et
jmmonia. However the formation of ; Phan inio indole, pyuvie
Indole {

S inhibj .
sugar. olted in the presence of fermental

In addition of kovac’si
ndole reagent, the ingyje compound ' T
e reacts with p- dimethyl amino

ehyde to form a red ¢
; on, : :
pound, p- dlmelhylaminobe.nzaldehyde s the bk age-r;t

of the kovac'sindole reagents, ;

ii. Methyl Red — Vogues-Proskauer Test
Smi of methyl red- Vogues Proskauer Test (MR-VP) broth was inoculated with subculture
Colonies and incubated for 48-72hrs at 37%. After this period of incubation, Tml of the

broth was transferred to a small serological tube, 1o this small quantity, 2-3 drops of methyl

red was added. The development of red colouration on addition of the indicator signified a

positive result while a yellow colour shows a negative result.

To the rest of the broth in the original sube, 15 drops of 5% alpha- napthel in ethanol was

i droxide (KOH). This was mixed b
added followed by 5 drops of 40% potassium® hydroxide (KOH). This :
g Jaced in @ slopping position. The development of a red colour
shaking, the caps was place
7 dicate VP positive test. No col
- sorerface within 1 hour would indicate VP positive test. No colour
Slarting from liguid- air INEHE

: 5 negative (SIS
- development occurred in VP neg

34



ke citrate agar sl

Prepape in

mﬂ!’aﬁhﬂﬂ‘ s insﬂ'\lctign and po 4”1“'
““\;j tol

Uilley "l?f

i

Vitsithy in

hed from (e mimlm'h-ﬁ
Vit 24:48hr with the bijon bottles

wis maculﬂted onio the slants yuq ineuk
Pated g o0

gpsﬁly cappe,d Th? dz’.\elo m
PIENL Of i degyy biye Colour indiouteq
ihicited positive result, The

pinciple of this test is based oy the
SN’y ¢ |I;,;1r

faet the g

.l S A . ,:!gﬂf“.igdr: N o il ;
mdacator bromothymol blue ang sodium citpy o g
itle

15 he 80l carhun

hat can membﬂlll 1 Sin (
<l o !t]&lll \"nOl.lll' row |l the m ] ¥
g he edj 1 nce

the medium has no other

przanic compound that can be readily ysed for growt)
L Fowtly,

However. the removal of citrate creates an alkaline condition in the medium and the
indicator changes 1o its alkaline colour blue. The neutral colour of bromethymol blue is
green hence the un inoculated medium and medium inoculzted with citrate negative
organisms would remain green.

iv. Catalase Test

+lass slide and a bit of

) was placed on:

A drop of 3% hydrogen peroxide (H202

aseptically witha stenile wire loop &t

i 4 emulsified with the
growth from the slant was taken an
indicated by 1 Ly frothing \Lgm{ n
H:0; on the slide. A positivc test result was indivated by 3 ng ying
4s Jq i epakive s pesult.
' 4 L akaonceof Uiest |I‘-|;l111lx\
gis production while in the absence ©

C"aoulﬂse Test
£
P \‘ ‘r\ 1 Llh\llg\‘.l ~l“ﬂi- a &IOL) of

i o gty Wil R
sded Ity < il

o glass slide was e i coribision. A colony of bacteria
MR
el part n |
. S placed D Ei e an plasma using a
e i jije Al TR wikdy D plasma using
i ol BHILE T
¢h diup

Ilbd i1 ed



sterile wire loop. The slide was held up &
test result was indicated by the presence of yisitﬂ‘

absence of these, it signifies a negative test result.




2 ~ CHAPTERFOUR
10 | | Ehstn

The results of this research which was conducted during r: :
four(@)months  (July-October, 2018), showed significant mean va

5 : ] o
shysicochemical parameter in gusau dam and Yar Dantsi effluen
Py

i i that E.coli.
distribution of bacteria isolated from the study sites showed thaf
1

nee o i i nt samp!
{requency ol oceurrenc % and 56% in Yar Dantsi effluent sa
re v of f 34

ate e pecuive fd east ﬁ'eque' neie
er Aampl respect 1}’ Smphylococcus aureus hasdl
wid 2

294 and 6% each (Table 2).

ie and G

s of ¢



L and Yar Dantsi channel souyee.

Jusau Dan

*hy sicochemival parimetsrs ol L

el ANECaTy montitly Variation in |

Puhl
.—__."_*"_' R SN 4 ”S;I;H pﬁn-g_i e e S e e T =]
Month location parameters
pH RC DO BOD s TC
July Gusau Dam  9.05:0.03a Ti533i2.18a 33620160  1.88£0.04b 50.00t4.16a  27.00=0.00a
Yar Dantsi 8.45:0.39a 46.67+10.33b 6.58+0.28a 2.88+0.19a 23.3340.33b 27.334+0.33a
Aug Gusau Dam  830:0.03a  147.67:9.33a 3804026 1.98%0.12a 27.00£4.00b  28.00£0.00a
varDantsi  6.33:0.02p  64.33£2.96b 6174098 2.20£0.00a 70.00:10.60a 27.33+0.33a
Sept. Gusau Dam  8.00£0.05a 154.33£19.66a  3.8820.032 1.6540.06b  29.67£0.67b 28.00+0.00a
varDansi 69740200 130.0045.77a 193£030a  2.130.10a 61331.863 28.00:0.00a
Oct. Gusau Dam  7.63£0.03a 1300035772 59340300 2.1320.10a  61.33£1.86a 28.00+0.00a
VarDantsi  7.58£0.07a 118.67410.09 35260092 1.670,04b 48.67x10.39b 28.00:0.00a

Mean values with the same alphabets along column are not significantly difference, p- value >0.0
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l
|
|
250.0
Location
B Gusau dam i
Bl Yardantse channel
200,07 ‘

n electrical conductivity {psfem)

Mea

F

Jul Aug Sep oct

Month

Vieure2. Mean monthly relation of eleetrical conductivity and sampling points
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o e E coli, Streplococcus
- Y
PP, Staphylococeys -
. o i aureus, Klebsiellg s‘x;p
of bacterial isolates from thy b
om the water samples.
amples

Erﬂﬁ ha ! i :
i the h ghﬂS fi cquency of OcCurrence of 3
. % and 56% i i

ample and Gusau Dam water
er samples respectively, Staphylo :
i coccus aureus had

frequency of occurrence of 2%
2% and 6% respecti
pectively.

icrobiological i :
fil and physicochemical water quality indicators e S
are the major parameters

be mo [ i e T 5
nitored in the rivers, dams or boreholes (Agunwa.mba et al.,2000) Sudden eh ‘
1 o en changes

the physicochemi ameters indi
phy hemical parameters may be indicative of changing condition in the water;

i : e 5 witlsi : ‘
niernal factors, on the other hand are within bacterial and plankton populations in the water

hody.(Agunwamba el al.,2000).

Temperature and pH are important factors that determine the density and distribution of
i (microorganisms require between 25 to

pvironment. Mos
utral, although many

microorganism in a particular €
3500 as their optimum {emperatures for growth and a ph of near 1e
me environment Temperature in surface watet i influenced by the
pge in temperature jtself, the CO2Z

4 Oglizu, 2003)- High

?th‘&rs can strive in extret
. T ha
s i i+ influenced pasticularly bY 1€ ©

ate and bica

.  (Tgereonu &n
. cabon rbonate 11 the water (Eg!
:
. ih at
; ated with &
temperature recorded 631 be 250!



temperature ; ‘ f
: One of th, most jm
Portas

l behavio .
Ur of the aquatic Syste

; and lak " ;
Most Dams €5 are basic (alkaline) when 167, 2o’
irst formed and

seldic with time due 10 the build-up of grggpie terial
- Materials, Ag organic subst

stanc

arbon dioxide (COs) forms and combines with waer 1o produce carbonic acid,
qcid, which lowers water’s pH. Most fish can tolerate pH values cfabom‘.’i&tn%ﬁs
ough these small changes in pH are not likely to have a direct impact Wm
preatly influence the availability and solubility of all chemical forms in the Dams and n

gegravate nutrient problems. The pH values for point $1- $6 were within the stipulated
values of 6.0 - 9.0 for drinking water and water meant for recreation. Statistical analysis

using t-test showed that there were significant differences between Gusau Dam and Yar

Dantse pH as shown in Figure 1. The EU also sets pH protection limits of 6 1 10 for

fisheries and aquatic life. The pH values obtained in this is also within this range.

. for concern in Gusau Dam.
Therefore, the parameter does not give cause for conee .
petween (27.00 228.00) in both Yar Dantsi point
The temperature value observed to be e
oo e petween the sampling points.
e G Dam, with no significance difference betwee
Soure am, ik
D fats were relatively moderatey this might be
et ampling pomt
lew i o between the samp
of erature be
B e Devanie el 2013
. g ¢
rainy season sampling periods
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of organic matter in

. d leaf
decay and leal fall, However, plant growth ang decay may be unnatural ,
| unnaturally accel

1 nutrients and sunlight are overly abundant due 10 human influe If th
nce. If there

quantity of organic waste in the water supply, there will also be a lot of b ot V
: acteria

working to decompose this waste. Oxygen consumed in the decomposition process 1ol
other aquatic organisms of the oxygen they need to live. In this case, the demand for

oxygen will be high (due to all the bacteria) so the BOD level will be high. As the waste is

consumed or dispersed through the water, BOD levels will begin to decline. When BOD

levels are high. dissolved oxygen (DO) levels decrease because the bacteria are consuming

the oxygen that is available in the water. Since less dissolved oxygen is available in the

ot survive. Generally, the BOD levels

water, fish and other aquatic organisms may 1
an the EU guidelines of 3.0t0 6.0 mg/L

es and aquatic life

- i i i vere lower th
 recorded in the entire sampling points were law
ition fi tection of fisheri
.D:D)' indicating good oxygen compaosition for the pro
; an {ndication of wastewater discharges

Such increased 18 .
ver courses particularly

for domestic waler Supp[y‘ .
‘ i Komadugu—‘f R

(tlements along the Chart- ogoné and 1 from surface and ground flows
: i Lakes and also :
: 1 -tals into the o o
irs, .ho-t.els and hospt y i Akt .

| | agricultural field into T ampl

ica irectly from

@Imcals dir ;



 Balarabe (2000)

Adale, Ethiopia,




-

Conclusion

bacteria isolated are highly pathogenic vj
BENIC viz; S gyreyg ] i ;
Hi PP, E. coli spp, psuedomonas Spp,
Enrococcus spp and particularly § ‘

S. aureys, 1t can therefore be concluded that the water is

not microbiologically safe for consumption without further treatment,

51



Recommendation

B

3. Effluent manageme

nt system

sh : .
2 ould be in place for management of all sources of
contamination, o

4. It is also reco ende
minended, that lalmralory workers should be encouraged to be

attending seminar, works
2 ar, workshop, retreat, e.t.c 5o as to improve their experiences.

tn

Construction of boreholes, taps, and well should be done in accordance with world

health organization recommendation with regards to their location and depth.

6. Legislations which regulate sewage disposal should be enforced to circumvent the

effect of contamination of sub surface water by sewage.

7. Community should fully participated in community sanitation and encourage to

participate workshop, seminars and public awareness on the danger associated with

i ape and refuse. |
indiscriminate disposal of sewage and ref

e e able water
Id b uh:qu'liely informed on the need to protect potab
: 5 e 4 {
8. The populace shouic

supply .
. . > emphasized to
(or before consumption should be emp
: va
| and filter ¥
9. The need to boil ?
e disense:
_Wmerbom
(break of
prevent ol
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