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ABSTRACT
There has been increasing rate of contamination andpollution of water' bodieiwh(cÍture principal/y as a result of discharge of waste water from ejJIU:ents contq1'nfng

·

microorganisms and all sorts of obnoxious matters into the naturarv;ater bodieS '

!hereby making ir unsafe for human use. This study was conducted to assess the
microbiological and physicochemical quality of Yar Dantsi waste water ejjluent ofc;usau Jam in Gusau, Zamfara state. Nigeria. This research was conducted duringrainy season for the period of four (4) months (July- October) for which six (6)wmpling poims were designed; three in each sampling area at 500 meters intervals
111 hurh up and down streams of the ejJlue111. A total of Twelve (12) one litre
:lwruughly washed plastic containers were used for sample collection. The
hucrcrio/ogica/ analysis was carried out using spread plate metl·od while the
p/1_1 .,irnchemical pawme/e1·s such as pH, total dissolved solid (I'DS), biological'''T.?en demand (BOD5), Temperature, dissolved oxygen (DO), and electric
, ,,,,,h,c1ivily were measured using standard methods as described.The results
11hroi11ed reveals 1hat E. coli. had the highest frequency of occurrence of 34% and56% in Yar Da111si effluent sample and Gusau Dam water sample respectively while
Sruphrlucuccus aureus had the /easlji-equencies of occurrences o/2% and 6% each/or Yar Dantsi ejjlue/11 and Gusau Dam water sample respectively. The result
ohfuinedfàr physicochemica/ parameters was subjected to independent s/uden/ t-
1e.,1 analyzed using Microsoft office excels and SPSS. The result showed the following\J,•nn Varia/ion of surface water pH (9.05±0.03-8.45±0.39),Temperature,;·· lfli=O 00-27.33+/J,JJ}, Conducliviry (142.33±2.18-46.67±!0.33) Dissolved
U1T.?e11 I 3. 38,-0. I 6-6. 58c/J. 28). fiiolugical Oxygen demand (1.88±0. 04-2.88±0.19),und 101a/ dissolved solid (59. 00±4. 1 r,-:!3. 33±0.33). The result of this study showed
:h,11 rhe parame/ers observed fi1// wi1hi11 recommended range set by World Health
I !rguniza1io11 (WHO) and Nigerian S1a11dardfàr Drinking Water Quality (NSDWQ).Ir was cuncluded 1/wt, rhough most of the physicochemical parameters analyzed were
,, !rhin 1he acceptohle range, the worer is contaminared with pathogenic bacteria;
,11111king ond ., l1'imming in such wmer untreated is therefore, highly discouraged
I ·.,111fn11011s moniwring should be carried out to assess impact of anthropogenic
in,n111s Jo C'usau Darn.
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CI-JAPTERONE

I.O INTRODUCTION

1.1 Background of the Study

i Ii,· hC1cteriolugical !\nalysis of water is performed routinely by water utilities and many

?'" crnrncnrnl agencies lo ensure a safe supply of water for drinking, bathing, swimming
,11lci c>tltcr domestic and industrial uses. The study is intended to identif) water sources

-1:i,ch lu1c been contaminated with potential disease-causing microorganisms. Such

, · ,1,1.unincitiun generally occurs either directly by human or animal feces,. or indirectly

, '" ,u,•h improperly treated sewage or improperly functioning sewage treatment systems.

!" ,>1?,rnisms of prime concern are the intestinal pathogens, particularly those that cause

Inn and bacill,1ry dysentery. Since human faecal pathogens vary in kind (viruses,

''.1d,-r1,1. protozoa) and in number, it would be impossible to test each water sample for

,·.,ch p:11h,,gc11. Instead, it is much easier to test for the presence ofnonpathogenic intestinal

•
,, c,mhms such as Escherichia. coli lE coli¡ which is a normal inhabitant of the intestinal

11 ,1c1 and is nut normally found in fresh water. Therefore, if it is detected in water, it can be

·"'un,.:d that there has been Jàecal contamination of the water. ln order to determine

11 hcthcr wattr has been contaminated with faecal material, a series of tests are used to

,!c111tJ11s1rntc the presence or absence of coliforms (Agunwamba et al., 2000).

11:1•, 1,:mC1i11cd une or the pri1.ed natural resources of any nation and it occupies a

::ic:111rn1 pnsi1io11 :tllHlllg urban and rural dwellers. 'Nater is the most important compound

.,, 111,· w,>rld; over 90'% of the weight of any cell is composed of water rn,d.the chemical

:c.,c11u11 associated with life is based on this compound (Ayodeand Obasi,2001).



\\'"tLT is a transparent and nearly colorless, odorless, and tasteless chemicru substan¢e that

" the 111ai11 constituent of earth's streams, lakes, and oceans, and the fülids ofmoStliv;fng

''1 ,;,111is111s. It covered about 70 percent of the human body, with chemical formula is H20,

1 :0\111111;, th"t its molecule contains one oxygen and two hydrogen atoms that are connected

"''"licnt bonds. Strictly speaking, water refers to the liquid state of a substance that

·1c·"1il, ,1,mclard a111bient temperature and pressure; but it often refers also to its solid state

•, 1cc ! ,,r its gaseous slate (stew11 or water vapor). It also occurs in nature as snow, glaciers,

10c i'""'' and ice bergs, clouds, fog, dew, aquifers, and atmospheric humidity. _Water covers

! "",,¡·the earth's surface (Agunwamba et al., 2000).

1.ê I 111purtancc of Water

1. \\ ater llelps Your Body Remove Waste:

1,:,:?¡;_-.1(i.: watçr intake enables your hoJy lo e.xcrek waste through perspirationl urination,

cicll'c,1t11111. 1'11c kidneys crnd liver use· 11 to help tlush out waste, as do your intestines.

\\ ?1h:r Gt11 also keep you from getting constipated by softening your stools and helping

,Iw1c the food you've eaten through your intestinal tract (Ashbolt el al., 20U).

ii. Water Prevents You From Becoming Dehydrated:

1 11ut hody lose::; fluids \.\·hen you engage in vigorous exercise, sweat in high heat, or come

, ¡,, -. :i "11h a lever or contract an illness that causes vomiting or diarrhea. If you're losing

,i1:1d, 1',,r ceny of these reasons, it's important to increase your fluid intake so that you can

. ,·· 1•.1rc , uur budy's 11,1turnl hydration levels (A bida el al., 2008).



111111111

,¡¡_ Wate,- Transports substances and Metabolisms:

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

, ;irbuhydrates and proteins that our bodies use as food are metabolized°and transported by

-- .. ,t·cr in lhe bloodstream (Abolude,2007).

1.:1 Waler Borne Diseases

: .. 11, impurtanl human pathogens are maintained in association with living

., .• r,·,,r?cmis111s other than humans, including many wild animals and birds. Some of these

•;ic1c·11:i ,rnd protozoa pathogens can survive in water and infect humans. When water are

,.,c:,I lu1 rêcreatíon or are source of sea food that is consumed uncooked,an epidemic

1.,i1,1, exist (Prescott el oi .. 2000).

l . .1. l \\ater Borne Disease of Viral Origin

1. Hcpatilis A (lnfec1ious Hepatitis)

,1,.11 I) is transmitted by 1·aecal-oral contamination of food, drinks or shell fish that live in

, ,1.,: 11111,Jtc·d "ater and contains the virus in their digestive system (Prescott er al., 2005).

1 1J1,c in the: digestive system, the viruses multiply within the intestinal epithelium, usually

11,ild intestinal symptoms. Occasionally, viraemia (presence of viru; in the blood)

,111cl the virus may spread to the liver. The viruses reproduce in the liver, enter the

¡,,¡,. c:iid e1rc rdcased in to the small intestine. This explains why feaces are so infectious

I. \,lei ClllU Cl u/., 2008).



ii. l'uliomyelitis

Poliomyelitis. polio or infantile paralysis is caused by the polio virus, a member olthll

1,,n1ily Picornaviridae (Prescott et a/.,2005). The virus is very ·stable and can. remaii:i'

i11tcc1iuus for relatively long periods in food and water which are its main routes of

Irc111smission. Once ingested, the virus multiplies in the mucosa of the thro.1t and/ or small

i11k,Ii11c. From these sites, the virus invades the tonsils and lymph nodes of the neck and

icrmi11al portion of" the small intestine. Generally there are either no symptoms or a brief

1il11c" characterized by fever, headache, sore-throat, vomiting and loss of appetite. The

•. i,,is ,,H11c1irnes enters the blood stream and causes viraemia. In minority of cases (less

·'::111 I%). the virnernia persist and the virus enters the central nervous system arid causes

1•:ir:dy11c polio (Ayodc and Obasi,200 I).

1.J.2 Water Borne Disease Caused b) Protozoan Parasite

i.<-;i:inlü1sis

( ;furdiu lmnbliais a flagellated protozoan that causes the very common intestinal disease

tri:,rdiasis. Giordio lamb/iois worldwide in distribution, and it affects children more

seriously than it does adult. In United State, this protozoan is the most common cause of

••i,lrn,ic· w:i1c1 hume diarl'heal disease (about 30000 cases yearly). Approximately 7% of

11,: l'"l'ul:i1iu11 :11·c healthy c:arriers and shed cysts in their faeces. Giardia lambliais

,::1Ckrnic i11 child day care centers in the United State.Transmission is mo1t frequent with

,::,si; co111c1111i11ated waler supplies. Epidemic outbreaks have been recorded in wilderness

,,reas, suggesting that humans may be infected from clean water with giardia ha,bored by

4



ruJénls,beers, cattle or household pets. As many as 200million humims may be- ínf?te4
"urldwide (Prescott et al.,2000).

ii. C,·yptosporidiosis

( I'\ pwspuridiosis is caused by Clypto.1poridium parvum which is an intracellular parasite

1·cspon,ibk for acute gastroenteritis and Jess frequently respiratory infection in humans. It

" "''"c,c1tcd with giardia,the most commonly diagnosed gastro intestinal protozoan in the

\lurid (Guy fl ui, 2003).

\ine1y percent (90%) of reported outbreaks of these pathogenic protozoans occur through

";i\er while I 0% are related to food. Giardia and cryptosporidium have the potential for

1,,c,nutic transmission. Water borne outbreaks are associated with drinking

''-'lcT.\\ells,rivcrs, 13kes and recreational swimming pools. The reported frequencies of

,
•1._1._ u1Tc111._.:,::5 ur contamination of :-urfoce water with Giard ia, cryptosporidium are from 60-

"in tlic l_;nitcd State all(! frum 2U-M% in Canada (Guy et al., 2003).

i np1usporidiwn porvum is a threat to water supplies because it is resistant to chlorine

d1s111frctio11s and the parasite is small and thus difficult to filter, and harbored by many

animal species (Abo el al., 2005).

! . .1 . .1 W:1tcr Boni e Diseases of Bacterial Origin

i.( ? astrocnlcritís

r.,cherichia coli is undoubtedly the best studied bacterium and the experimental organisms

,d choice ror many microbiologist. It inhabits the colon of humans and other warni 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 symptQIXJ!f .d?lQJl:\e

immunity afforded by previous exposure, Because many cells are needed to Jnítíat?

iniection,-contaminated food and water are the major means by_whichthey are spt?
(ljri:si.:otl 1.:r e,/,, 20 I I).

\lth,,ugh the vast 1mijority of E. coli strains are non-pathogenic members of the intestinal

111i,·r,,biota . some strains cause diarrheal disease by several mechanisms: six categories or

,11:iins of dian'heagenic £. coli are now recognized enterotoxigenic E. coli (ETEC),

,·meropathogenic E. coli (EPEC), enteroinvasive E.coli (EIEC),enterohemorrhagic E.coli

I EIIEC¡, enteroaggregative E. coli (EAEC), and diffuselyadhering E. coli (DAEC)

i l're,cutt el al., 2011).

ii Cholera

l ,wkra is an acute diarrheal disease caused by infection of the intestine with Gram

11,·s:iti,c. comma-shaped bacterium ,·ibrio cholerae. It is transmitted by ingesting food or

, .. cller contuminuted by faecal material from infected individuals. The infection is usually

,niki or without symptoms in most healthy adults but sometimes can be severe. The disease

churacteri1.ed by profuse watery di,mhea, vomiting and leg cramps (Prescott et al., 201 I).

I A \Valer Pollution

\\ citcr pullu1i,rn refers to 1hc contamination of water bodies often as a result of human

:ictivities. In defining pollution, we generally look at the intended use of water, how far it

,.lqx,ns from the norm, its· effect on public health, its ecological impacts .From public

11c,li1h or ecological view, a pollutant is any biological, physical or chemical substances that



in identifiable excess is known to be harmful to other desirable living _¡:írg;¡.illlffi!I, ?',.
pollutants include excess amount of heavy metals, certain radioactive facitopes, f?L
culíform bacteria, phosphorus, nitrogen, sodium and other useful(even rtecessary)elemeFUs,

as well as certain pathogenic bacteria and viruses. In some instances, materials may be

cunsidcred as pollutant to a particular segment of the population although not harmful to

1hc segments. For example excessive sodium as a salt is not generally harmful, but it is to

"'111,, pcuples who must restrict salt intake for medical reasons (Prescott eta/., 2000).

l I is fundamental principle that the quality of water determines its potential uses. The major

'""' ui' water today are for agriculture, industrial processes, and domestic (household)

,,,ppl) \Vatc;r for domestic use must be free from constituents harmful to health, such as

1nsccticides, pesticides, pathogens and heavy melais concentration, and should not damage

plumbing ,H. household appliances. The quality of water required for industrial purposes

\ ?iri-:d widely depending on the process involved.

')omc process may require distilled water, others simply needed water that is not highly

currosive 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

1.:r:, widely in physical, chemical and biological properties (Botkin and Keller., 2001).

\1;1nv dil'ierent processes and materials may pollute surface water or ground water. All

,c?rncnts of our society (urban, rural, industrial, and agriculture) may contribute to the

problems uf water pollution. Most of the sources result from runoff and leaks or seepage of

""ter pollutants in lo the surface water or ground water. Pollutants are also transferred by

¡¡ir and deposilecl in water bodies, increasing population also as well as placing more



demands on our finite water resources As a result, it can be ei.ptcted that SOl!!C?S of
clrin?íng wmcr in sorne location will degrade in future (Prescott et al., 2000).

i >,1111 is a sul id b?rria constructed at a suitable location across a river valley to store

:h)\\ int' wmer. Or it is a barrier that stops or restricts the flow of wat!r_ underground

•1' c,1111, Reservoirs created by darns not only suppress floods but also provide water for

acti, ities such as irrigation, human consumption, industrial uses, aquaculture, and

'"" isability (Abdul-Rahirn,2003).

Une of tht most efficient ways to manage water resources for human needs is by the

,, 'lb\ru,·tinn of dams that create reservoirs for storage and future distribution (Fouzia and

\,1111. :'O 13 ). Water quality and the concentration of some metals usually vary in water with

,c,is,111, according to changes in some parameters such as conductivity, pH, dissolved

"-.' ?c:1 ?uh.J :otal snliJs_ f\·1ajur rnetal concentrations are naturally variable from one season

i.i thç- l11hi:r ln water according to changes in environmental conditions such as temperature,

1urb1<lit). dissolved oxygen and redc,x potential as well as increases in the decay of organic

111:111tr which cause the release of metals to overlying water (Fakayode, 2005).

l lum:111 heings and other living organisms require certain food substances in form of

mi11nal salts or nutrients for their general well-being. These they get from the food they eat

,,:;,J 11:,tcr they drink. Properly planned, designed, cited, constructed and maintained dams

0,,111,ibutc signilicanlly towards fulfilling the water supply requirements, improves

e,·, ,nomy. 311d b(,ost food production (Abdul-Rahim, 2003).

8



It is therefore important that studies are conducted to ascertain the q1!8'lity of w$ter w?téh

can affect. the quality of plants grown around the dams and aquatic animals inthe\i\'ílter:Íirt

,,r,kr 10 ensure the healthy growth of the citizenry.

li rrsau Dam used in this study supply Gusau metropolises and its environs. with potable

,kink in:; water. Some communities around the dam use the untreated wat?r for drinking,

!.a11cdn. luc;cl irrigation and other domestic purposes. The study was therefore conducted to

ci,,c,, lhe rainy season variations in some parameters in the water and to find· out if the

'.ilues arc within the recommended values for drinking water in order to ascertain its safety

, ir utherwlse for domestic uses.

l11uc:i,e fo11ning activilies, dumping of refuse and other anthropogenic activities in the

, .,1ehmcn1 area of Gusa u Dam is on the increase and could lead to changes in physico-

1._[J;._·miL·?d charact?ristics of the Dams.

I:.,. rcilc oi water pollulion of all types has increased much more as compared to other

i:l,h ui· pullution clue lo discharge of all sorts of obnoxious matter into ít (Efe et al., 2005).

I t tlucnl is c111 out flowing of water or gas lO a natural body of water, from a structure such

'" a wastewater treatment plant, sewer pipe ,
or industrial outfall. Effluent, in engineering,

"tile stream exiting a chemical reactor (Fakayode, 2005).

J 11l11e11t is ckJincd by the United States Environmental Protection Agency as" wastewater

1,c:1tc·,I or unuw,1cd - 1hm Jlows out of a treatment plant, sewer, or in iustrial outfall.

1 ,c11,·,·:,llv rcrers 10 wastes discharged into surface waters" (Efe el al., 2005). The Compact

Uxiüru English Dictionary defines effluent as
" liquid waste or sewage discharged into a

river or the sea".{ Fakayode, 2005). Effluent in the aitificial sense is in general considered

9



11¦•-·

h' he water pollution, such as the outflow from a sewage tream;ieni façiµt;Y qr the

\\astewater discharge from industrial facilities. A effluent sump pump, for instance,putrips

'""1,· from toilets installed below a main sewage line. Similar to \\'astewater produced ln

differc,nt establishments, industries, and facilities. These waste water released can also

accumul,ne and pollute the nearby communities and bodies ofwater,(Addisie, 2012). In the

,,,111cxt uf waste water treatment plants, effluent that has been treated is sometimes called

'n,,ndary effluent or treated effluent .This cleaner effluent is then used to feed the bacteria

:i1 biu lilters. In the context of a thermal power station, the output of the cooling system

11u, be referred to as the effluent cooling water, which is noticeably warmer than the

,·11, 1r .. 1rn10nt. Ert1ucnt only refers to liquid discharge. In sugar beet processing, effluent is

,•lkT1 senkJ in water tanks that allow the mud-contaminated water to settle. The mud sinks

1" :lie bL11!0111. leaving the top section of water clear, free to be pumped back into the river

\ ir Ix· n __-used in the process agaín. (Fakayodc.2005).

10



1.5 Statement of the Research Problem

111.:rcascd forming activities, dumping of refuse and other anthropogenic activfties in thJ:c,

ccitchmenl of Gusau Dam is on the increase and could lead to changes in microbial

i'·'i1t1htiun '" well as the physico-chemical characteristics of the reservoirs. Yhe point

suurccs of Yar Dantsi water ways discharge their effluent into Gusàu Dam during rainy

,e cisem lodging a lot of garbage into the Dam and likely posing health hazards.

l .h .I ustiricatiou of the Study

!king the major source of drinking water to Gusau metropolis, the Knowledge of

bactcriulugical and physicochemical properties of Yar Dantsi stream effluents of Gusau

ll,t111 could serve as a tool for identifying the presence of indicators of water contamination

.1ml 1u determine its extent of pollution. The result of this work will be beneficial to water

,. ,.,1,I !ll:111:i?cmcnt, environmental health officers, researchers and government in taking

,tcp to effectively curb the extent or contamination, pollution and prevention of

,;1eucs l'\tinctiun in the dam as it harbors diverse aquatic life.

I. 7 Aim and Objectives

I he aim uf this research is to determine the Bacteriological and physicochemical

chctrJclcristics such as (pH, TOS, E.O.D, Temperature, dissolved oxygen (DO), and

,,lc-ctrical <:nnductivity) of Gusau Dam and Yar Dantsi effluent stream as indicator of

l.11\Írunmi.:nwl Pollution.

I lie· c,hj cctivcs uf the study are:

T,, i,olatc and identify bacteria associated with Gusau Dam and Yar Dantsi stream

cf"iluents.

11



fo determine the bacterial load of the identified isolates.

To determine the mean monthly variations in physicochemical parameters of Gusau

Dam aJ1d Y ar Dantsi stream effluents.

1.8 llyputhesis

1 here is no presence of bacteria in Yar Dantsi stream effluents.

!here is low bacterial load in Yar Dantsi stream effluent ofGusau Dam

!here ,s no significant difference in the mean monthly variations in

pin ,,cochemical characteristics ofGusau Dam and Yar Dantsi stream effluents.

12



CHAPTERTWO

2.11 LITERATURE REVlEW
2.1 Ül'fr\'iew

lhe health of any community fully depends on the accessibility of adequate and safe water.

Hence. water is predominantly essential for life, health and for human self?respect

Ths:reti.m:, in addition to community health benefits, all people have the right to safe and

:idn1uate water retrieved in equitable manner for drinking, cooking, personal, and domestic

I" ?iene. 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

Ii"· ,liarrheal (Bharti and Katya], 2011).

\ 1°ussibk curnamination source that curries threats to drinking water quality are open field

l!1_•kc?Him1. uni111al v,.'astes, plants. economic activities (agricultural, industrial and

1,u.-;i tlc:-.:-;cs
J

and ?\'en \\·astes from residential arcas as well as flooding situation of the area.

\111 11citcr '"urces. especially older water supply systems, hand dug wells; pumped or

'.'i:t1 ity-led systems (including treatment plants, reservoirs, pressure break tank, pipe

lietworks, and delivery points) are vulnerable to such contamination. Particularly systems

"i1l1 casings or caps that are not watertight are most vulnerable. This is pa1 ticularly true if

1l;c 11atn s011rces arc located close to surface runoff that might be able to enter the source.

\,ldi1i,,11al way by which pollution reaches and enters a water supply system is through

u1cr!luw ui inliltration by flood water and inundation of water commonly contain high

ic, els 01· cornaminants (Haylamichael and I\foges, 2012).
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l '.11...· titness of comrnunitv ext ?t .

d
.· .

• reme
Y epends on the availability of safe and ádequaie.watet

C.:,, ,lrinkin?. domestic use and pe .

1 1

.
.·

· rsona 1yg1ene. If public health is to be improved alld
ncc,;mained throu!!h prol'ision ot· saf, d d

•
-

e an a equate water supply the major five k:ey
,·iui.,•ifü an: vital which includes quantity, quality, cost, coverage, and continuity. Most of
; :,,. : "11c the occurrence of communicable diseases in th? country is related with water

''·'!'1'1' c,,nJiti,,ns in the locality. Infectious diseases affected by changes in the water

"'!'pi, rnndition are categorized as follows (Addisie, 2012).

I hose spread through drinking water (water borne diseases, such as typhoid,

,:holcra, g<-1?troç111eritis etc.)

I hose 1ransferred through aquatic vectors (water based diseases, such as

:-chistl1somiasis)

llwst spread by insects that depend on water (water related diseases, such as

malaria and yellow fc,·er)

, 1 ,hose diseases produced by the lack of adequate water for personal hygiene (water

-_,,ash'-·d Lii::,,.,.ascs, such as scabies and trachoma.

JL.-nl un the morbidity records, there is still a high incidence of corrununicable diseases

i;,u,t ui th,· 1irnc is related to water supply conditions in the country among which

·ut (,i ,,,;, ui the !Op ten diseases are relate to poor quality and scarcity of household water

1uJ>,UllljlliUl1 (UNICEF,2008).

14



2.2 The Concept of lndicat O .or rganisms

bc,cs contain large number f .
.

.
- 0 organisms which mclude Escherichia CQ/i, Streptli/:{)ct;?

/uecahs. (faecal streptococci) and C/ostridium perji-ingens. The organísms form part ;th!.l'
nor111al llúra of the intestinal tract (Cheesbrough, 2010).

,-"\ useful way therefor f d
· ·

·

d
•

· e O etermmmg whether a water supply 1s faecally• polluted an
could possible contains enteric pathogens dangerous to health is to test for the presence of
n()rmal 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 !ls

indi,·:11or for faecal pollution is not easy to do, but also a reliable way of determining
'-'- h,·1htr \\ater is bacteriologically safe to d1ink. If no faecal bacteria are detected in water

,:1111plc. it is probable that cnteric pathogens (usually present in much smaller numbers) are

:ii,., ab.sent (Cheesbrought. 2011JJ.

t ·rneria for an organism to be used as indicator organisms for the analysis of water should

include the following:

Present in faecal contaminated water when enteric pathogens are present but in

greakr numbers.

II Incapable of' growth in aquatic environment but capable of surviving larger than

¡xttliug.;ns.

I-.·
· llv or more resistance to disinfection rather than pathogens.?1.llld )

l\ Lisi I y and accurately enumerated.

;\pplicablc to all types of water.

15



,1.

vii.

Absent from non-contaminated . .

'

.
·..

. .. ··••·· ' •·

,

water and exclusively assocnrted witli, .iunm-1s AA4
human faecal wastes.

· · ?

Density of indicator sh Id b
,

.

ou e directly correlated with the degree of faecal

ctinla111inatio11.

(Ashbolt e/ al., 21)/ 3).

2.J Fat·eal Culiforms.

l ,d,t,)nns are aerobic or facultativc anaerobic, Gram negative, non spore forming, rods

c·.,pabk of frnnenting lactose with production of acid and gas within 48hrs of being placed

in appn,priate media at 35ºc.

I he rnliforms group of bacteria is used as an indicator of pollution and includes many

en, ironmcntal species of bacteria such as Escherichia coli, Klebsiella pneumonia,

f111,._,rohoctt!ruerugem-'S, Cirrolwctcrti·L'lllldii and serratialiquifaciensfound in the soil, on

iruits. leaves, grains and runolTwatcr (Godfrey. 2003).

(,di 1,irn1 bac1cria of faecal origin arc referred to as faecal coli forms and grow at higher

icmpcrnture (44 .S°c). The detection of this group of organisms which could be found in

Licccs of hurnans. animals and birds, indicate contamination from faecal sources (Godfrey,

:'IJI)? ).

lA Bai..'.tcriulogiral Testing Of \\/ater

.

·. t· 1 is the most useful test for the detecting of faecal contamination of
h.:.·.w__.,l1erichw lO I coun ·

I' ¡ 's Two principal techniques are available for
\\·?1t.-:r -;uppl ks in water qua ity ana ys1 .

,

¡ •¡'
. (Cbeesbrough. 2010).

counting co 1 01ms ·

16



i. Membrane filtration techniques,

:vlembrane filtration test is a 1 1

.

ec imque that, 100ml water sample
filtered through a membrane filt Th1 er. e membrane, with colifonn organisms on tr<t->·c,ae .. ,

cultured on a pad of sterile
1

.

bse ective roth containing lactose and indicator.

incubation. the number of coliforms colonies can be counted, this gives preswnptiv?
11'1117hcr of Escherichia coli in 100ml water sample (Cheesbrough, 2010).

ii. ?lulliplc tube/m,,st probable number (MPN) techniques.

\lult,pk tube/most probable number (MPN) technique is technique that 100ml water

,e1111pkdistributed (five l Orn! amounts and one 50ml amounts) in bottles of sterile selective

culture broth containing lactose and an indicator. After incubation the number of bottles in

which !ermcnlation with acid and gas production has occurred is counted. The lactose

fermented by lhe coliform in the Wéltér. By reference to probability tables, the most

pmhahle number of coli l'orms in the l 00ml water sample can be estimated (Cheesbrough,

l!!l OJ

2.S Assessment of Water Quality

·¡ I ,e assessment of water quality lies on carefully examining the delicate interface between

l'iivsics, Chemistry and Biology. While lhe biological methods show the degree of

l
lhe chemical methods measure the concentration of the pollutants

L'CU!ogical imba u.nee,

1 ,\nsari el ui.. 2014 ). The assessment and evaluation, as well as devising methods for

·

li
·. •·quire a studv of these three components (Baka et al., 2014).

?1lx1tr..--:rnen1 oi po utioni ,e ;
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2.(, \Vater Quality

lhe science of aquatic ecology and hvd .

. . .
·.

.•
. ,

•·

•

, rob,o!ogy has gamed great s1gmficancetbese?
I he freshwmer s,·stems _

I k .' ª es and nver systems - satisfy our domestic, industfüílt
tr,msport. und sporting needs d I 6.

.

.
·.an t 1e tohc community of these water bodies, both animals

and plants.

rd,nionship

are intimatelv ii t .

d
.

., 1 eg, ate associates m this process. Alternations in their

depend on changes in the physicochemical properties of the environmént,
illu,irating lbe dynamic and delicate balance of these systems. The present fresh water

'"S''11'-' is approximately 2.7 % of the total global water, of which rivers and lakes constitute

uni, O.O l % (Dhoun<lial, 1993). Nature is some water effectively maintaining a balance in

1 I.,· :>opubti,m of animals through biological control, but the effectiveness of biological

c,•ntrol ,,f animal population nowadays is hampered by anthropogenic Interference.

\\ '11<:r quality stu<ly forms a very signilicant area of environmental studies, and the studies

,111 the ph,sicuche1nical characters of water bodies have been gained worldwide acceptance.

Ilic· i111portance oi'thc study ,,recolog, of water resources in our country has been realized

1 ri,m the earl1 years or 1he previous century. The various physicochemical characteristics,

tile dynamics of plankton population, the fishery potential and the methods of improvement

,.f the water bodies fanned a subject of detailed discussion by various scientists. In the

cc1rly half of tile last century various workers have thoroughly studied the different aspects

,,1 w<1tcr bodies. (r\ddisie, 2012) .

..

1 l ¡ of water that flow in a channel with a defined banks, river areEi VlT::i ari;; n?itu1a Joe y

.

·

·t. t

· bv direct overland runoff, through springs and seepages or from
1ll>L11·ishcd bv p1 ectpi a ,on, '

• e

e .•felds and alaciers (Ovrnwah and Hymore 2011). ln•studying
!Jh.:ll \-V;lt-..:'I' at edges üJ snOi\ I º

_
. ,¡1 as temperature, conductivity, heat capacity, turbidity, depth and

physical teotures sue
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dthe1· vital features of wat l"k .er, I e being ·1
. ,

1 universal solvent can âlso
111 icroorganisms that can b d .e etected

nucroscopically.

\VJter molecules exist in liquid D
.arm over an important range

dcgr,-e Celsius and this ran, li
·

_ ... ,

.ge ª owed water to exist as liquid in most cases in our ¡,llll).et
i i'iib,ode. 2005). The availabilil)' of d ¡·

. . .

ti figoo qua 1ty water 1s an md1spensable eature ·• qr
prt.'\ ?11ting disease d

·
•an improving quality life. Study of physicochemical properties wiU

:d,,1 help in the ident"fi , f f .
.1 1cc1 ion o sources of pollut10n, water bodies are constantly us?d ·as

',·,·c·pwcles t"or untreated waste water or poorly treated effluents accrued from industria!

Oné uf the 1110s1 critical crises in developing countries is the lack of adequate portable
\1 :lier lhsê usual source or drinking water is from streams, rivers, wells and boreholes. In

rile :\ iger Delta region of :'J igeria, the problem is getting portable water, because the

011\'irunment is always polluted (Ere d al., 2005). Several studies in Nigeria had identified

:inthropogcnic activities as easy source of water pollution (Ayoade and Obasi 2001).

I hough water is important 10 life, and it is one of the most poorly managed resources in the

,, 11rlcl r hrkayodc. 2005). Environmental monitoring agencies seem and not to be too

clkctivc, 50 any abnormal changes in water quality is not promptly identified and dealt

1,,ith except when there is epidemic. Polluted water bodies due to our action hindered

.
- 'l (Fhveqve and Oji 2008). Therefore, the nature and healthy of anydljU.'.:tllc ecusys em -- , ·. .

.
·

,
.. , an expression of quality of the water. ln recent years, increase in

:1qu:1t1c communlt) ..1ie e

.

d ¡ for food Ia.nd conversion, and use of fertilizer have led to faster
human populatron, emane '

. f !,water resources (Abo et al., 2005). The discharge of urban,
degradation of many res

,

¡ added the quantum of various harmful chemicals to
industrial, and agricultural wastes 1as
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surface waters by estimating
,':ll'clill,k'r? IS ,l;t','c:,: ;h,· ,:,.,:,,,: <'m1r,,nmema! priorities as it permits (lil'llÇ\ ??-
::·1..:.· jUtt:? \., :· -.·,-1.'s: >t-.?t?b thJ; J.rc alti:ration in physicochemical parameters leadin¡ ?
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Water pollution is common] dY efined as .

.

any phys1eaJ, chemical ot b"water quality which adverse] .

Y impacts on living organisms in the envrrollll1étl.t·makes a water resource unsuitabl f,
··

• ·.

·

e or one or more of its beneficial.uses (UNICEF,
'.-e1me oi the major categories of benefi .

..
.1cia] uses of water resources include public vv? ..

'

.-.uppi_\. lrri?;.Hiün. r?creation ind u t
.

.
' s na! production and nature conservation.

\ 1.,.1,1or1.1lh pL,!lution ma\ d f¡
·

• en ve rom natural processes such as weat.1ering and soil

In lhe \ast maJ·oritv of e h
· · · ·

··th
·

·

. ases, owever, 1mpa1rment of water quality 1s Cl · er

dír,•ctly (>r indirectly the result of human activities (Addisie, 2012). Virtually all categories

,,f "ater use contribute to pollution. Every time water is used, it acquires one or more

c,•manünants and its quality declines. Whenever any resource is processed or consumed,

·. :occ ,_,¡' it be-:0mes waste anct is disposed of in the environment. In a large number of cases

:1,..: \\ JS te m;.:nerials are or become \Va ter borne and contribute to water pollution.

!k:h the r.a1ur<: of a polluwnt and the quantity of it are important cc-nsiderations in

.:,-· crninin? it, en,·ironmcntal significance (A.bdulrahman, 2012). Generally, readily

· ·. ·
, b'ta•1ccs are c¡uicklv broken down in the environment and are of great?\'."Jf2t(L1b1e ::ill s , .

I

. , disposed of in sufficiently large quantities that a significantcuncern uni y when t iey arc

I J.
.

I·
. ·d ,,n the n,Jtural purification processes.)llf' ç-f) b p 1.H.:t:

.
. i . , id use a multitude of synthetic substances, a great

,)th:r l·wnd. industrie\ proc ucc ai

.
. • d bl, ,r degrade extremely slowly. Such recalcitrant

non-bwdegra a e e

;;¡an:- (if which W\:

. f . rolonged periods of time and may therefore
, .

.

. the environment º' p
-.ubstJ;k';.:5 pd:-:,I::-.t

in
·

.

d (Abdulrahman, 2012). Many of these substances

he,orr,ê progressively
more concenuate

.
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are 1oxic or carcinogenic and ma
.

y accumulate in the tissueare partlcularly worrisome a th, s ey tend to build up in successiweb. When
characterizing poll .

ut1on and fo ti .r ormulatmg control and ltJll.!l1$it is useful to distinguish betw ,. .

'

een pomt" and "non-point" sources. .

l\1i111 sources are discrete and d"!
.

.

.

,, ·

rea I Y identifiable and, as a result, they are relatively
111011i1ur and regulate (Fakayod 200 . ·.

e, 5). Most sewage (wastewater of mainly don¡?iii'
'.., iY{!l,··

..

··

origin. containing among, other h
;,c,?

s, uman excreta) from urban areas and industri@.l
·

•,,astcwaters are discharged from point sources.

'-.on-point sources, on the other hand, are distributed in a diffused manner. The locatio11an.4

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

:1111c:11able to control. Runoff from large urban or agricultural catchments carrying loads of

-.?Jirnents and nutrie111s, arc examples of non-point sources of water pollution (Adeyemo et

ui.. 2008).

2.7 l'hysico-Chemical International findings.

,\uro, (2013); s!Udied the effects of leach from septic system on the quality of under lying

I

. 1,.
·

tl1c vicinit)' of the septic systems were examined for two years in·,liallow groun, wa c1 111

,.,.,sco,151·11_ The increase in the electrical conductivity value and chloride
South Central vv

1

- t · sources with decreased distance from the drain suggestedconcentration i 11 lhe gro un, wa er ·

k as indicators for detecting plumes of contamination
11,at these tw1J parwnctcrs cun be ta en '

t
ination was examined within a rural setting of the

. .
_ , . C .

1c1 water con am
Imm Sêp\lê svslctn. ;IOlll'

. .
.

1 Kentucky, USA for major ions including nitrate
.

,
. t egion of Cent, a

lnner Blue grass k,iis r
. . . .

. et al (2009). These bacteria were md1c?t1ve of
. f bacteria by Kurna1 .

'

und some spec1es O
. .

. her otential contammatlon sources. Along the
. k effluent, among ot p

pollution from septic tan
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str<:tch as reported b Hy ashemenzadeh et al., (2012). By ana1:yz¡r11t
l',·nama a tributary of Sungi Perai M l

.

a ªYstª received domestic and
chemical para111eters it was b0 served that th .

e water unfit for the dOJ:l!CStíc use

Rajasegar. (2000) studied v .

.
.

anous che1mcal and bacteriological parameters· in the welllt
,·],_he to a feedlot and septic svste, m of Audubon, USA. It was observed the concentration of

11:trati..:

1-·1e er

and bacterial counts we.,1 e more pronounced in the wells nearer the septic system.

al.· (2005) reported th• 1· f
•

- e qua tty o well water from six regions of the kingdom of

Saudi Arabia with res¡iect t h
.

h
.

· o P ys1c-c em1cal and bacteriological parameters. Sixteen

péi-cent oi' the wells crossed the WHO limit for ammonia.

1 '"111 "stud) conduckcl by Fan, er al, (201 S) on the assessment of the well water quality of

llcnghazi. Libya, recorded very high nitrate contents in some of the well waters, which are

,,¡ concern. Ari morn el oi .• (2007) observed that the major anthropogenic components in

tl,c ,urfacc and ground waler include K'. :--la·. er. sol and NOi with er and NOi being

lhe main contributors to ground \Valer pollution in Guiyang ,China and its adjoining areas.

I i 11.: -..L?t"l'n;d \·;.iriations in concentra ti uns of anthropogenic components demonstrate· that

1hc karsts groundwater syskm is liable to pollution by human activities.

J\nsmi el oi., (2014) conducted water quality assessment in the Densu \Jasin of Ghana

7 O' .¡ March 2004 and identified human, animal and agricultural activities
bdwe.:n July _u., arn

J-1¡ t'
-

1 The dominance of chloride over sulfate was probably due
;¡s lhe main suurcc o po u JL)I .

- T 5, and other anthropogenic activities. Adakole et al.,
to hous?hold cfllucnts. lcrt, izer u e '

_ r d t ·ioralion of groundwater quality due the nitrate

12003) found evidence o e e1

• t'd watersheds of Palestine. Abbas et al (2002) studied

contamination in agriculture-domina
t:

.

,

.
. .

· Plateau and Salentine Peninsula in south-eastern
studies li1 Mrn g1a

tl:tta from numerous
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';,Th..:'·:\ i' .. i;,.,.:·.i11-..l.::-j ·1ba1 'h.,,' ' ground Water pollut· ·
.

10n 1s qmte
'- ..:.··,.:. ·Ir-?I.r.-- -l?1i.!: ..._·.C1;1stit1..ne the re-char eg zone and that groundwater

's: ,?, :, ;,?.,¡:r=:,el, polluted. This pollution

.:-c,nstítutlng

.....

,,tisc:n ed that domestic sewage along with industrial effluents polluted
.-

Pedana to\\·n in Krishna district. Ashraf, (2005).studied. the water

'e, lhe co:istal \owns of Andhra Pradesh to assess their suitability for

r,ecds The results clearly indicated that some towns were polluted

-'1??:?!T;_] \\·?:;le wa1er or by sewage. Drinking water samples were analyzed in

/ê ,, 1 20(1? 1 10 es1imate the concentration of fluoride, iron, hardness

e• .. :?:,,,:, In mus\ of the cases the concentration of iron, total hardness and

,u: :,\ .<,PH.A. 120051. shows groundwater at 60 sampling points, over a

i? Cu\tack and found concentrations of ammonium, nitrates and

fi:..J Gunrl? 1he ,\·1111i:::rs and lower during the raíny seasons and a negative

;luundts and sodium. nitrates, sulphates and phosphates were

",:; 1 ê ,.:1:nintd ibe physico-chemical and bacteriological quality of

manda] of Guntur district. Investigation was aimed at assessing

due 10 agriculture and human activities on water quality. The

p, J]u:anl:-a

.

1
d and pollution in the hand pumps. Gronnd water

In els of numen! oa
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Devangcc, ,·1 a/

paran1eh: r::-- ·ind d n t·
-.

i.: "-l [\1f11 t<?
!;.fr..'UJJ..i\\-J,té";...

s;;.-n¡:,les collected from Jeedimetla industrial
,·,1,11c 111 HYckrab,,_¡ ·it, \•· · '

· ,,,rü:,,r,n:;: ,,t' S.1,?g?1er nallaJ1 and surrounding tube wells was
\.·?1.1T11.:.·d out during rainy ::.-:?i;:;,}n. 1

h·,.e res·?'ts x, e.J.]s rh:u the discharge of untreated industrial
effluents anJ s¿w;_ig? in t, 111_1, r •' ' n .. u •• n L1.!,e .:,,•::tr.hied considerable pollution in the ground
\Yater in its \·icin.:i.l areas a d

-

.
•

_ _, ?-,. .?
_

_
• •

· n Is rim."'·· .,,, t.c.<.e m ?"Tlculture and dnnkmg purposes. The
le,·cls of nitrak and t1u,,riJ-., e ,n,,,,,,. ,,· ,

·

h
·

b d d
'- '-- ....... ?.ri.,..,._:0.:-: 21".:' . .f!.lg m tu e well ,vater samples, an ?ee

among various groundwater

Ku1nar 1.'f u! .. ( 2{1 l l l t\a!d?lt.;:d ti:,.· ?:T-:.:: ?,:- ?:-_¿-¡_¡5:f . .11 effluents on the groundwater and

surface -.1akr du,· te, lhe ,Iéé'. ¡il..cn• ?•--?:::.:•::·.e_',,, ;c.jusnies at Rourkela in Orissa. Their

,,\[-l)arouni i ::'IJ ¡ ¡ 1 .:JrrieJ ,ml c:.\çec:r::,:::; ,•r: ;,hysico chemical and microbiological

•. .. b'I · ,
. ,,,.,;iler i:1 \'?r::rr,o.klal. Tamilnadu and found that the values

para1T1eter:-i ot autumu 1 ? \.,d::-,x

, . _.,, ., .;." ¡,,,,iw side of pennissible limits of BIS and
1lJr physico-cllen-:ic.t! pardrn-:t::r? ·,, .. , ... -..., ···"" ••z-

.

.::(i:',-??n:ralii.•ns .Correlations among various groµnd
tilos¡; bcic[crÍ:t \Vtr...: pre:J?nc at h:?r:

,_,.1·,.•,...,,
:?--? ê;:;.tJ. 0f 63 ground water sa·nples collected

\,\çrc rn?d,.:: ·

\\·?1l1.:r L! Uê:.il i ly ¡x1r?1indi.:r.")

rn l!:,Jcrabad city by Fan, and Shibata (201S). The
l,,,•cl,111,•tlci fnJusrri:il E,t:,t"

..i'r(>rn lhe ....... •
--

.

. •.. ,,, .. ,,,¡ween the parameters pH and alkalm1ty as

I si_gnüicant i
/?_J ',?} ,.; ...

correlations were high Y -

. with a 3rd degree polynomial. Similarly
. c:ontem, '·'- h1ch agree

well as for pf-I and cadmium

...
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5

I

·'

,{;EC andOS as well as EC and
hardness a .

.

·

·

··

gree With a power fit modél,.1¡h a sinusoidal model, hardness a d .n
calcium content with the

·

.• •.model. All
physico-chemicaJ

paramete
.rs recorded in the study inCuddalore dist. taken up by Kumar et ¡ (2009 .

.

ª ,.
) showed higher values lll s ·

•··m winter seathan •

son, except fluoride content in ground water.
collected from wells, springs and

rivers/streams during pre and post rnonrnon seasôrtt1'ful
••

··
?, a!nate drinking water quality on the basis of BIS and irrigation water quality. the ,study

I
showed alkaline nature of surface and ground water. Calcium and magnesium are

dominating cations and bicarbonate is major anion in the study area. At sorné locations tlle·.
c,,ncentration of TOS, rvlg, Ca, total hardness, Fe, Mn and Cr exceeded the limits set up for

,1rinking purposes.

=

I
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3.1 Study Area

CI-IAPTER. THREE
3.o MATEJUALS AND METHOD

The Gusau Dam is located in Gusau Local G

between latitude
¡

o
overmnent Area of Zamfara State located'

I 053 N and longitude
'

7
_

06039ºE, and occupies an area· of 3,364kn:?
(

J._98.8sqml) ( TopoQraphic 1
- -s 1eet, 1990). Based hon t e results of2006 National Population·

Census. Gusau Local Government h· d , ,ª ª populatmn of about 383,162 people Gusau.

3.2 Sample Collection

!his research was conducted d .· ·

u11ng rainy season for the period of four (4) months (Julye

1 kh>ber. 20 I 8 ). Six sampling points were designed: three in each sampling area at 500

meters intervals. A lotai of Twelve 112) I itre plastic containers were used for sample

cnllection. all containers were washed wi1h dctcrgcnls and thoroughly rinsed with distilled

water to ensure sterility. For each month. four (41 sterile containers were used to take water

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

laboratory of Federal University Uusau for analysis.

3.3 Sample Analysis

. .
.. ,[·!, total dissolved solid (TDS),biological oxygen

i'hv,iu,che1nicul p,1ra111c:tcrs
sud, c1s

!-

.

,ct
,, en (DO), and electric conductivity were

... j1sso!ve OX) g

demand
(
130D.iJ, Tempc:raiuic, '

bºd by(API-IA, 2005).
, . ·d methods as descn e

111casurcd using standai

. ad plate method.
. was done usu1g spre

fü1ct?rio!ogical analysis '
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3.4 Determination of Ph .

Ys1cochem¡ca1 p
.

h
. arameters .pj¡ys1coc em1cal paramete .-

rs W11l be dete . .

rrrnned in ace d .
.

.

for waste water assessment .
.

or anee with the standlltd pfguidelines
(API-IA, 2005

.
.

.

-..

.

.

,

(DO). Conductivity. Tot·! o·
). pH, Temperature, Dissolved O?ygenª

1ssolved So!'d1 (TDS) Was determined t ¡·
·

'-'íl.
·

Biochemical Oxvo, 0, a samp mg sites, Wm e
•

- c?ll e111and(BOD) w _

' as determined in the laboratory.
TlK procedure for determina¡' •ion ot pH Te, mperature, Transparency, Conductivity and
r,nal Dissolved Solids (TDS) was done .

. .

111 suu 111 accordance with APHA (2005) guidelines
and procedures for water anel waste ,

.
.V.ater exammat1on as follow:The pH and temperature

valu.:s was determined using Microcomp t H
·

·

·

),
u er p meter (Hl8424 HANNA instrument as

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

measuring conductivity and TDS i11 silu following manufacturer manual. The Dissolved

Ux, gen (DU) w:1s measured wilh .lc-nway 970 \Iodei waterproof DO meter in accor¡iance

with guidelines of APHA (2005 ). !\her li,e days. lhe Dissolved Oxygen content of the

I

incubated sample was delermined by measuring with the Jenway DO meter '.Ind recorded as
i.•

-

¡

·

¡. ¡
1• ¡ DO ,ccorJed in 1he field was considered as the initial DO

1h? final (D01). w11 et 1e \O ,1

.

b .

·

¡ ln subtractino the initial DO from final DO (APHA,
([)(J,). Therefore. 130D was o tdtnec .

. "'

2Uü5J.

.

V· t l'hvsico-chemicnl Parnmeters
f Surhcc \ ,1 er .

3.5 Determination° '

•

I'd... iemperature, pH, total dissolved so 1 s,
..• ,.

I
·1ra111ctcrs

v1z, .

. .

I

.

·

. -che1111c,t P•
?11rlacc waler P11°1cu

d
. d d were dete1mined

b·oJooical oxvgen eman ,an
.

. d·ssolved oxygen,
, "' ,

electrical conduct1vity, 1 •

UNICEF.(2008)
I

d ,scribed by
by using methoc s e
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, tirlaee w11ter hydr .

,

.
. ogen ion

•·· .
. concent .

'lli¢$Urfere water pH was
ration (PlI)

. ,. .
. measured .

.

,

.

.
.

zn suu u
.

.
.

¡n?98129. The metre w
sing portable HANNA Comboas allowed t ..o

eqtuhbrate befi . •

3,S,2 · Total dissolved solids (TDS)
ore the pH was rrcoul!:4.

The surface water TDS was measured ·
.m suu using portable H

metre/HI 98129. The nietn: w· .

ANNA Combo pH/EC/Temp,
as allowed to eq Tb

.

ui 1 rate before the surface water TDS was
recorded.

J.5.3 Surface water temperature

The surface water temperature was measured in situ using portable HANNA Combo

pH/EC/Temp.metn.: model/HI 98l29 Th .
· e met,e was allowed to equilibrate after which the

,·alue of the surface water tempera1ure was recorded.

3.5.4 Electrical conductivity

i
I
i
i

The cunduc\Í vity of lhe water sumplcs was measured in situ using pmtable HANNA

Cumbo pH/EC/Temp. metre/! II 98129. The metre was allowed to equilibrate before the

value of the surface water conductivity was recorded.

3.5.5 Dissolved oxygen (DO)

i
I

j-
• ·ºace water sample was measured in duplicate in to

Two hundred and fifty (250) 111 o swi,

_
. ,

l
with 2111¡ of manganous sulphate solution; this was

801) stoppered bottles and thc:n lixec

, .

d' 1, zide reagent. The resulting solution was

')
I or allwli-10 JC

e-a

followed by additi,m of ?rn

1

·

. , j bv inverting bottle a few times and

.. .
.

·I le air bubbles une 1111xcc .

Sloppnccl L·:irc·lulh 1<1 cxL u,
d d

· db
' ·

. so.) was added, restoppere an m1xe Y

sulphuric acid (H2

leted. Two hundred (200ml) was then
• was comp

·1 dissolution
1ting several times unll

. r ht yellow colour remained. At this

, (O 002N) until a ig

.
.

.. .

I
. sulphate

.

:ltT!t...•

lil

..

'1.:ed
aoainst sodium 111º

-12.
"' •
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f
I
i
!

point lml of starch (indica¡ )

·

,. ·

·

or Was add ed
turning ti

until the disappearance of the b
ie sample dark blue.

Jue colou b
.

r y the com
I

.
'.·_

¡he tlnosulphate. The vo]u
· Pete reduction of iodine¡¡:¡'me of the th· '

iosulphate used .
.

dissolved oxygen per litre
is equivalent to the volUllíe

' as expressed
·

.in equation ii.

oo=v

Where; V = ml of titrant used

ii
¦
I
!
!
I

I
I

3.5.6 Biological oxygen demand (BODS)

Two hundred and fifty (250) 111¡ of d I"up icate surface water sample was collected in BODS

,toppered bottles and incubated i ti , d k r
11 1e ar ,or five days at room temperature. On day five,

2ml of manga nous sulphate solution was ?dded followed by the addition of 2ml of alkali-

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

and mixed by inverting bottle a few times and !hen 1ml of concentrated sulphuric acid

111,SO,) was then added. rcstoppcrcd and mixed by in\'erting several times until dissolution

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

·

d At this point I ml of Starch (indicator) was
(0.002NJ until a light yellow colour i-emJme ·

.1

... ·. continued until the disappearance of the blue
I

·I· ri· blue i\rdt1Dn
added turning the sa111p e e d ' ·

. .

d' I ·cules by the thiosulphate. The volume of
,J iction ol 10 u1e 1110 e

colour by the complete re L

.
.

, f ti , dissolved oxygen (DOS) per litre as

.. , iivaknt to thi: volume o 1c

the thiosulphate used is cqt

expressed by cqu.ition iii.

I

.

day one (sampling day)
..

x ,en ofsai11P e in

Where; DO I

" Disso I
ved o. yg

.

fincuballon
en after 5 days o

? Dissolved oxyg

,•·

. of di tution
,"" volumetric fracuon
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•

I
i
i

i

?-6 Media Preparation

3.6.l Nutrient Agar

·

t agar medium was prepa d
ct·

•
b"

Numen
. re accor

1ng to
manufacturer's instruction by we1g mg.iwenty eight \2Sg) grams of the powder using weighing balance, which was transferred intoconical tlask containing l 000ml of distilled water, covered with cotton wool and aluminum

foil. shaken th,,ruughly and heated to dissolve completely. The solution was further
r, , •

.

ºe d d
.

nto sterile plates

I

.,, ·it¡,¡ l lor l'i n1111utes allowed to cool to47 an poure 1

?wtoc J\ tu .. - .
?

.
'

_ ,I idi fv ( Cheesbrough. 2000).1Ll ?l
.

:.U..2 Eosin Mcthylrne Blue (EMB) Agar

!
a
!
=
=•
!!
•
I
i
?..
i

Forty (40g) grams of cosin methylene hluc agar was dissolve into J000mls of distilled

csJtcr. it was then heated and process for aut,,d,nrng at 121°c for 15 minutes, the media

11a:; a]IU\\'Ccl to cool and Ji,pe11,e intu e kan pclri,li,hes to solidify. The solidified EMB

plates wen: th<:n subjected tu stnilil\ test l" 111cubating in,.JCulated and un-inoculated plates

together at 37''c for 24 hours (Chc..:sbrough. 200lll .

•

!'!
ii

!
3.(,.3 'vi anito! salt Agar

I Manito] salt agar medium was prepared
according to manufacturer's instruction by

weighing 20 grams uf tin: 1wwckr using weighing balance. \\·hich \\'US trans" d
.

,erre into

conical flask containing_ ¡ 0001111 of distilled water. c,i\·ercd with cotllln wool and alu
•

mmum

foil, shaken thoroughly and heated to dissoh'e cornpktcly. The solution was further

?utoclaved atl 21,,c for 15 minutes, allowed to cool t,i 47°C and pot11·c·d
into sterile plates to

solidify (Cheesbrough,
2000).

31



";Cluúqoe WM d. m«hod """' r.,, ;.,1""'"' .,,.,1 """'""'"" of

-<

? U, 11¡.i, ,u.ay. Th, mi,ed "'""" .,, ·'i"'>d """'' lho-.,,.?
j :...

..

· •quantify bacteria in a solution.
?-

p
•

ciple of Spread Plate
'fcchniqu?

3.7,1 rm

file spread plate technique in\'olves using a sterilized spreader with a smooth surface made
of metal or glass to apply a small amount of bacteria suspended in a solution over a plate. _

The plate needs to be dry and at room temperature so that the agar can absJrb the bacteria
more readily. A successful spread plate will have a countable number of isolated bacterial

c,,tonies evenly distributed on the plate.

3.7.2 Procedures

I.

II,

iií.

iv.

V,

vi.

Serial dilution of all the sarnpks was prepared

O. I ml of sample was placed on to the cem er of the surface of an agar plaie.

The glass spreader was !lame over the bunsen burner.

The sample was spread over the surfocc o!'agar usin? the' st<:rik ?lass spreader.

The plate was incubated at 3TC for 24 hours to obs,'r\',' th? ?t\1'\th ,,f?,,lonies.

Tl .

¡

.
.

·t (('I·l '.J

v·tlu? o!'tlll' s,11upk 1e:1s ,·:d,·ul:fü',L

11: co ony Jonrnng unt -
-' ·

.

. ,-• , ,
. , siJl,,·,tlll111•d

,111 :1 pl:tt,· ,·,1nt;iininl,l h,,ine

Anel then the culon1cs obtaincu '1"1"

_. 'vl· itol ,;,It il/'.iil 1111.J ? l:1_.t ·,111h<') ,1¡y1r.

Methylene Blue: agar (b'v1Jl), ·
"11

t _i;¡



I
I
!-
-

1,111

;.ti Gram Staining

~ ani staining procedures was carried
ur,

out from th be su culture of EMB, Manito! salt .agar_
d MacConkey agar positive plate abo , ·

an ·

· ve as ,allows:
\ thin smear of a colony was rnade with .

d

-"

ª rop of sterile distilled water on a previously'-leaned microscope slide and allowed to air dn,. Th·, e smear was heated, fixed by passing0,·er the Bunsen burner flame 3 times_ The smear was flooded with crystal violet dye and
:ii lowed to stand for one lllirrnte_ after which the dye was rinsed off with slow running tap
"at.:r. Gram iodine was added lo cover the smear for another one minute and rinsed with
,low running tap water. The smear was then decolorized with acetone briefly and then the

.
- .

I d d f; another one minute
.-m?ar was counter stained with sulramne and al owe to stan or

bdore rinsing with slow running lap water.

·

oil immersion objective11. \Cd to ·m dn anJ thén observed usinglhe stained smear was a "' . '
.

I

·

J' ..

1• (col coliform..

-
.

_, fornllnu P.Jl ? in ll,l e •lé!lS X I OU. Gram negatt \'C SJltll e e

J.\I Hiochcmical TeSt

i. lndolc

ak and inoculated onto
.

t
·1.,ar slant was t en

I
re nut nen 'e-'

ft 24h s

·. the subcu tu

37°c for 24hrs. A er r
The colonies 1ioni

1

· cubatcd at
., bonk? an( in

..

,

- (5rnl) in Jlquu
d •nti)' shaken. A posrtne1

. wate1 ·

l·l l an g,prepared peplüi "
. was a, 'e<

r Kovac', reagc111
. the reagent layer above2

º
urops o

.. k colour rnor incubation __ ,

nent or ruse piu
,

dole reaoentd l

' the devclopt
.

. dicated when the rn º· · f ''!IC l)
. . was lllreact10n was 111t 1"'

.
, , reacuons

, . ,. iism e.laborales. NegalJ\C
.

. I· that it an otg,ull11 nute.
l

, princ1p
e

.

the broth within one
.

- bused on t JC

, ,rown in a medtumTl e !t:Sl is
. -·tive when g• colour.

1

• Joie Pº'tretained its yellow
it should be 111

banase,u-yphtoP
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I•
•

I
i
·•

contaiiling the .amino acid tryp¡ h .

,

op an T
,

.
•

·

ryptophan is ,

proteins
of ammals and plants .

usually present In lho··
. provided th

,, .. ·· ... ,.
• Th

e process f ,
. i ,,

destrOY ,t. e enzyme try 1

°
d1ge1tíng the p,of«I: :'.

·

P ophanase split t
?r

•,,10111onia.
However the "on11 t·

ryptophan into ín(l ¡

" ,,
U 1011 f,

O e, PYllVie
o l!ldole is inhibit ,

.

-.
'" ., ??ed in the presence of ?ler ';ff.? I. .,

·:Y';>i}L
•-•·?

sugar.

In addition of kovac'sindole re agent, the índole co mpound reacts with p- dimethyl 81llOOQ

t,enzaldehyde to fon11 a red com d
,poun , P- d1rneth l

·

·

.
. .

Y arnmobenzaldehyde is the active agent
,,t the kovac s111dolc reagents.

ii. Methyl Reli- Vogucs-ProskaucrTest

5ml oi methyl red- Vogues Proskauer Test (MR-VP) broth was inoculated with subculture

Colonies and incubated for 48-72hrs at 37°c. After this period of incubation, 1ml of the

broth was transferred to a small scrologic.il tube. to 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 whik a yellow colour shows a negative result

,
--

,

¡ 1 b, ¡ 5 drops of 5% alpha• napthol in ethanol was

lo the rest of the broth ill tht: ong111.1
u e,

· ]wdroxide \KOH). This was mixed by

added followt:d by 5 drops of 4ü% powssiuni •
·

, , '¡' 011 The ,kvelopment .,f a red colour
d

,

a slopping pos1
I

,

shaking. the caps was place in

I I

,

1 ti "lle VP ¡wsitiw test. Nü ,olour
I

.

I hour Wúll <.
II \,

1..?

.

·111tcrfocc
wit li n

,tarting from liquid- air

. V I' negative
tests.

dçvclopmcnt occurred Jll
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I
I

¡jl:tfittateUtiliaation Test

SinJlllOJ1'$
citrate agar slant \\'ii?

111?11,n,,,¡
, •

·

111

l,1¡,,, ,
·

I

.,..:i110(acturer s instruction unJ .
,

1

,111111...,. ¡11 flff
_

_"' Jllls1t1ve ,

I
l11 "IHc? ••IH" .... •

.. ::_,1;\.!--¡
•

.

I d ?li1L,i
1111111 I/ ,¡.~,, ,,.

••:,:_;..•cic,!d,?as UJOCU ate onto the slams llnd i11
'.

I.· .
. .

I'! ?,vvulllltl: NA.?-•.··_·.-s?_-
.;cc

_

'U ll\k,\ Ill l/' . .

·

.. };·•).
,

,.

toosely capped. The developrn,:,nt
1.

' 1'" 141?1,1 Wlfh the bijou 1'1ffl1$. '. :.J{i(:Lll II d,•q1 hi tit' 1 ¡ ,
. .

· ..
,,,$.,_.j

•

.
.

.
.

.

'1 "'' 1111l11,ílti,1J Pt?iti11e reilllt. The
·

11
Prmciple

ofth1s test 1s based on th.
1..

. .

·

·

,,.,!" ''' I lht• Sillllltt •
.· -?• •

111 "' ,,u,,,, ;,¡v., '1fflWh1110 «mtaíns the pH ¡.
·•

indicator bromoth}mol blut' and sodiuni ..
1. :.-i ll!IL- U,¡ 111<' 'I

j

' .
•

•1
• "1 •: ,,,,,v,11 VM1:e. <Jnly organisms ,

that can metabolize citrate would grow ¡11 I.I .
.

1.

.
_

•_.
ic nitt 1'1111 ?,"u; the medium has no other _;

or"anic compound that can be rem\1'\\· llS"ll I' .

1

'

? .

.
. ,._ or gl'OWI I.

'::¡I

However. the remoY::il of .:itratc cr?atcs an alkaline ç,,r,:fai,,;, in the medium and the ,?
¡

indicator changes to its alkaline colour blue. The neutral cr)•,'..r r¡f brommhymol blue is

green hence the un inoculated medium and medium ;;,:??:?:=d with citrate negative

,·,rganisms would remain grc:c:n.

iv. Catalasc Test

) pb,?,l ,,:, ., :·,._..:, f,1ss slid? and a bit of
A drop of 3% hydrogen pi:roxide (H,02 was

I
: ...

?
.. '-.-' ?1.:,..i t1uu.lsified \\ith the

.
,

. . , e ;ticallv "i1h a s1,·n" "::·,·
?rov.th trorn the slant ""' taken dS

1
·

'
.

1_.
,

1 (,\ i,,:t•:<?::? ?:.:1.?l fn'\thing signifying
, .

. .

". ·st result was 111, '"ll" .

. •

H102 on the slid.:. A pusitl .e te.
•

• •
_ 11 •• , •1 ;, ?· •,-.·.:-.l L, .. sult.

1·111 "" it sq•.111I"'' ,1
.. ,, .. , ..

gas production while in tht al;<,cncc O , .• •

v. Coagulase Test

}¢ked and emulsified



. .
·

. ,.··..

;
;.: :,\}HIsterile wire loop. The slide was held up and tiltlíÔ?ilj!l

11

-

."Z>S'-)-
1es1 result wa$ indicated by the presence ofvisiblecl?:??,)!IJ

-<t i?1rabsence of these, it signifies a negative test result.
a:.:.,,

1

?I I

?r.i.

,?? ?;;·

'

-_.- .. --'\i,
'

:i
J

',I
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CHAPTERFOUR

4.0 '.':\>--
_'..

,.:._?

The results of this research which was conducted diiring ràin:y· /
rour(4)months (July-October, 2018), showed significant m

RESULTS

physicochemical parameter .in gusau dam and Yar Dantsi effluent in

distribution of bacteria isolated from the study sites showed that E.coí(.
. :,. t?

frequency of occurrence of 34% and 56% in Yar Dantsi effluent sample à.ti.d ??,j11/
.

. f . ®?-lfj;l¡;
water sample respectively. Staphylococcus aureus had least frequencies º· O ·:

·q,...J
:.,¡?Ill

.:.º'o and 6% each (Table 2). ·)?I_

!!!!

i

I
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Month location Parameters

pH EC DO BOD TDS T°C

----·--
------------

July Gusau Dam 9.05±0füa 142.33±2. \8a 3.38±0.I6b l.88±0.04b 59.00±4.16a 27.00±0.00a

Yar Dantsi 8.45±0.39a 46.67±I0.33b 6.58±0.283 2.88±0.19a 23.JJ±Q_JJb 27.33±0.JJa

Aug. Gusau Dam 8.30±0.03a l47.67±9.33a 3.80±0.26a I.98±0.l2a 27.00±4.00b 28.00±0.00a

Yar Oantsi 6.33±0.02b 64.33±2.96b 6. l 7±0.98a 2.20±0_00a 70.00± I 0.60a 27.3J±0.33a

Sept. Gusau Dam 8.00±0_05a I 54.33± 19.66a 3.88±0.03a l.65±0.06b 29.67±0.67b 28.00±0.ú0a

Yar Oantsi 6.97±0.20b 130.00±5.77a 3.93±0.30a 2.13±0.!0a 61.33± 1.86a 28.00±0.00a

Oct. Gusau Dam 7.63±0.03a 130.00±577a 3.93±0.30a 2.13±0.lOa 6L33±1.86a 28.00±0.00a

Yar Oantsi 7.58±0.07a 118.67±I0.09a 3.52±0.09a l.67±0,04b 48.67±10.39b 28.00±0.00a

Mean values with the same alphabets along column are not significantly difference, p- value >O.O ',i_i,<,
_-

?•.¡?,:

:_;:,.:iJ;?,:?

. :.,:.;i?Ét

_ _ .•
3, :.,.:., •.,·.;,h,,f::

· :;e
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. l: Distribution of bacteria isolated from the study•isOLA1'ES YD
EFFLUENT GUSAU DAM; ·

7¡
..

Sf'IO·

, ,:'?SAMPLE
SAMPLE 'ª

,,"

. 2?t't
6{?'.;??

E. coli 16 (34%)

Streptococcus 4 (8.5%)

spp

•
Siaphylococcus 1 (2%)

1 (6%) 2(3%)

I
aureus

4 Klebsie/la spp 14 (30%) 3 (17%) 17 (26%)

• £11/rnc'OCCIIS spp 12(26%) 2 (11%) 14(22%}

Total 47 (72%) 18 (27%) 65

--

YD =Yar Dantsi

10 (56%)

2 (11%)

?>}j.

.

c;i:J
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s1gn1ficant , -,¡;,e?

..,wgi¢0¢nllllll,...., parameter in Gus m?\i_ll/11'_
?

_

I"'"'" au dam and Y
, ..

- i

• _

ar Dantsi effiu
,

r :'3'1

¡¢lude Kcol1, Streptococcus spp S

ent.
Tlie:lf.i#l/?1_1¡

=,,,.
' taphylococcus au

,

.

\,1,1
.

reus, Klebsiella It _
..

_

,.;.;,;.

sPP·
The percentage frequencies of b .

. :pp,,?,ª¡--\
.

.

actenal isolates from the water samples

.

11
I

u,1/i [lad the highest frequency of
\1

occurrence f 34
l

0 % and 56% in Yar
_

¡ 1

san1ple and Gusa u Dam water sampl ._
.

- ;?_--.?ffles respectively, Staphylococcus aureus had thii[4,í.;?

frequency of occurrence of 2% and 6º/i re .

1

-

'"7•? I

0 spect1ve y. <·ki1
..,_,.-?

CHAPTER FIVE

.

-.
-?

Microbiolog1cal and physicochemical water quality indicators are the major paratneterS:(?fa(
be monitored in the rivers, dams or boreholes (Agunwamba et al.,2000) Sudden changesli:r ii/.

the physicochemical parameters may be indicative of changing condition in the water;

inh!mal factors, on the other hand urc within bacterial and plankton populations in the water

body.(Agunwamba el a/.,2000).

.

_

s that determine the density and distribution of

Temperature and pH arc important !actor

. t Most microorganisms require between 25 to

microorganism in a purticular
environmen ·

,

l H of near neutral, although many

. ure, for growth anL a P

35oC as their optimum temper,it
-

· ·

fl need by the
• in surface water is m ue

, roninent. Temperature

o.thers can strive 111 extreme envi .

t perature
itself, the CO2

l

change 111 em

d ticularly by 11e .

.?son and pH i+s influence pai u and ozuzu, 2005). High

" -
--- .

.

. the water (Egereon

d bicarbonate
111

1
e (Efe et al.,

nttation, carbonate an .

h trnospheric
tempera ur ·

,

. ted wit a

'"''
' . . ·d d can be associa . rn erature and water

ill'!!}íoftemperature
recoi e

the atmospheric
te p

"·- .

11
between

.

1
se relatiº

ed that there is a e o
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is one oftb .

. \1.e lllost 1mll0rlin
, -

•behaviour of the a .

1

tcoto1J11?-quat1c system and dis .

':?I?
.fij't·?,;jlt, the values range from 8.3 to . lribuclôn:?iJ??l

, •
• .

.

8.4 which are all Witht1{ffíitri.?ptmton of 6.S 8.5. Sumlar resuJ .. ,? ?:or· t Was found by A" • , ..

Jll and PadmaJct-¡
íQJ2), o.

-:,t?I
fdôSI Dams and lakes are basic (alkaline) h

. i.:·'.,:.¥/:Mr.w en they are first formed and ?).(-
¡¡.:idic

with time due to the build-up of orga
.

.
.

.

. ·-· -??1n1c materials. As org.amc ?-'Jt-t 11

carbon dioxide (CO2) forms and combines with water to produce carbonjç ac14-?:Jl... ,

····."\·
acid, which lowers water's pH. Most fish can tolerate pH values of about7.5Sto94)5 ..

p·,.

though these small changes in pH are not likely to have a direct impact on aquaticlifli.
·

'._:?!·? ..
:..

frelllly influence the availability and solubility of all chemical forms in the Dams and? ..

•[I

:iggravate nutrient problems. The pH values for point SI- S6 were within the stipulated

values of 6.0 _ 9.0 for drinking wnter and wat?r meant for recreation. Statistical analysis

• • -

J'ft' • between Gusau Dam and Yar.

h d that there were s11.?111hcant I erences
usmg l-test s owe -

H -1· limits of 6 ro IO for
The EU also sets p protec wn

IJantse pH as shown in figure 1 ·

b
.

d in this is also "ithin this range.
·1· Tl pH values o tame .

fisheries and aquatic Ii e. ie

. . • for concern in Gusau Dam.
d

. ot give cause
Therefore, the parameter ocs 11

. l)
.

both Y3f- Dantsi point
l?7 ºº - 18 Ol ll\

d be between " ·
- ·

Th 1
observe to

· Tle temperature va uc ·

•
. ., th,- s,unpling. pomts. 1e

.
-

·e difli:n:ncc 1,c1,,e-11
. ¡

I
no signd1cam:

. ·- "ght beS!iurce and Gusau Dam, YI 111
. • .¡.11¡,d, mod.:mt.:: th1S mi

• oints wç11.; rt ' ·

• the sampling p

'iev?oftemperature between
.

1
,oJJl.,

.

d
. (Dcvungc

t'I " .. -

J' g peno
s

e rainy season sarnp 111
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.f1:1111
T_• __
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.

.

. \:t,
./·.:

., .

W1thi --?,,t
· II

.·:~·:•':•. :·•.·
.

.

n the sain .

.

,.,_.,;.,

·· ·> ¡lk?:Suiy, from 3.38 - 6.
Phng l>Oint? 1

111.0l'.t / ..
.

58 mg/L In -,,?-
·•-. ··, ' &enerat Do¡ -?:

·

., -,
,

·. ti .

·

' evels less ,1. ... ·,.,
',

·

to? aqua e orgarusms. Most fish d" "-?Pl
1e at

1
• 2 mg/L t_, /f:''"t- I

W .

. uowever fish ;,¡.¡,¡¡-

l!IW O(.)?-· ater With low DO fi

' llM'""T ?

, rom 0.2 • 0.5 mg/ .
:

, N
.

L are considered h ·.

??iii•
¡es, than 0.5 mg/L are anoxic Th yP?

· e standard fo .
.

.

·
• -

.

r
sustaining aquatic life ís

ing/L a co.ncentration below this v
1

.

a ue
adversely affects aquatic biological . "'"· ..

concentrallon below 2 mg/L may lead to de
, Tf.

1

ath for most fishes. ln comparison ?
present findings, reported low DO 3.8 and 2 1

. .··· ;;.1-t\t

_ .

· mg/L in upstream and downsttenm
wiíJ'll

1ht ramy season, which decreased to 1.7 mg/L ¡ t •

..·,
'.,

. ....,,,
n ups ream and 1.2 mg/L 1n

down,Jt.:;t!ll! 11

within summer in Kathajodi River at Cuttack Ct'ty re rt d th t th
.

•·.·.·

,,¡¡i.
. po e a e average .

..-...;l,4'-1. +'
concentration of Gomtí River in its Pip-raghat region ranged from 0.00 to 5.4 mg/L, duet()

1

_¡.11¡

the tlow of urban drains into the river, where as reported that the average DO

concentrations were more than double, 7. 2 ± 2. 3 mg/L in upstream, than the downstream

2.4 ± 1.5 mg/L of Han River in Seoul, Korea The ranged of DO in the five sampling point

·

·bl ¡· ·1 of 4 mo/Land 5 rng/L. Therefore,
(24.00 to 46.00 mg/L were above the. pcn111ss1

e 1m1 "
.

. , within this portion of Lake Chad.

the parameter does give cause for concern

s.1.1

lhe levels of .

.

. .

.

total dissolved solids t1uctuate between 23.33 to 70 00 /L T

4. •

· mg . h«o"1

issolved solids .
.·.

.

¡·

.

.

_

º"'",si rn"'" I, o cm·brn""'• b"'"""'"'• chlond"' sol'ates phos h 1

•• •.

•

'

' ' p ,?

'/-d'i!ll¡po,
· .

.

.

.

.

.

.

si<•·"
-

.

"bly """'" oi c,k<"m, rnag,,esmm,
soa,,m, P"'''""m,

?ili ""'" of ;,00

#?

'

'_? '"" othc< ,obs<'""''· 1b• ch""'"' ""'""'-
may bel•"""' ortificiaily

11¡•!11.J'.t

-í:9!' 'I< raisod by the ,ddili°" of ch""'"' •"''"• di,sol«d ,,1o, •'"• .n,,u,,"'

- I??-,, .

.

,.. •rrigated
\and. Excessive

TDS can reduce water

?-.,,rmes
or drainage

waters ,1orn 1
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.
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•
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1"
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•
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.

ater ?T!i1[ I
1

. omts were b I .:,.y? I

.

n,of fisheries and .

e ow the? •@i?
. ? ,

'
aquatic life and fi

"
?

-?cal oxygen demand (BOD)

or domestic
\Vll.?')r@II I

,
. of 1.67-2.88 mg/L ..• '.'i.::f

¡n¡WfflWll as shown in table I.with si
.

was
observed,,?- 11Sntficant mean .

.
, -'.'1' 1

I
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lleII
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I
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I ,II
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Oxygen Demand is a measure of th .
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pn,,?11I

e quantity of
? '
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Ii

during the decomposition of organic
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i?¡ ¡j1
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' Owt and decay b

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

kvels arc high. dissolved oxygen (DO) lewls decrease because the bacteria are consuming

. . s· ce less dissolved oxygen is available in the

the oxygen that is available m the wateL 111

. a, not survive. Generally, the BOD levels

water, fish and other aquatic organisms 111')

l
the EU guidelines of 3.0 to 6.0 ¡ng/L
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•
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lien fo BOO could be in response to difference in rnifindings of Shanur et al., (2015), Magan¡¡ et al., (2014), Zelbe (2000) in their studies on river
Dakatia, Bangladesh, S

Balara

1 Ethiopia, River Kubbani and Makwaye lake Zaria

Ada e,
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5;,i Concl111lon

a.

eased on the results of this
study it w, as observed that the levels of_TDS DO, in the water samples does not fi

11 b _

-
-

'

ª a ove the WHO stan?dI of DO indicated high level of b'
¡

·

leve
10 ogical activity in the water. The finindicated that the Gusau dam is highly Polluted due to discharge of uncontrolled l!td1lucnts from various point sources and animal waste leading to eutrophication. Ifis

dear from the above findings that the bacterial load is particularly worrisome as rnostóf'lh?:
bacteria isolated are highly pathogenic viz; S. aureus spp, E. coli spp, psuedomonas spp,_
Enirococcus spp and particularly S. aureus. It can therefore be concluded that the wateri-S

·

, ob·iologicall v safe for consumption without further treatment.
nüt 1mcr •

I
¡¡

I
ii
=
..
;;;
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1. It is recommended that
govenunent should .

agencies so as to ensure tl .
.

provide enO\I
1e

prov1s1on of safe and reliable drinking
2. Continuous

monitoring has 1 b .0 e earned
.

out to protect impact of an.mputs to Gusau Dam so .

as to ensure h
I h

· ea t Y aquatic life.

3. Effluent management syste hm 5 ould be in place for management of all souréêíVõf
contamination .

i
i

5,:,l(ecommendation

.t. 11 is also recommended that laboratory workers should be encouraged to b¢

an.:nding s.:minar, workshop, retreat, e.t.c so as to improve their experiences.

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

health organization rcco111mcndation \\'ith regards to their location and depth.

<,. Legislations which regulate sc"agc disp,,sal should be enforced to circwnvent the

effect uf contamination of sub surface \\ater by sewage.

. .
.

.
.

·

tv sanitation and encourage to
.

.

l Id full)' ¡1art1c1patcd 111 cornrnurn .

7. Community s 1ou

. ., blic •rn"ueness on the danger associated with
k 1

seminars anu pu ' '

participate wor s iop,

.

,
, .

¡ of sewage and refuse.
indiscrim111ate d,sposa

H.

.

1
th, need w prc'lect potable water

'

1t1·1tclv
inlormc, ,111 e

l
I

be ·1ucl , .

The populace
shou t ,

supply ,h,,uld be emphasized to

¡,cforc L'l1il:'\lllll'tÍOII
filter w:1tcr

9. The need to boil and

borne disease.
k of water

prevent outbrea
52



Standard laboratories with
to,

water sources should be set up.

mandate
constantly testing wa
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