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ABSTRACT

An assessment of physio-chemical and bacteriological analysis of the domesticated open

shallow wells was carried out in order to ascertain the effect of dump site on water
*

\ quality in kpakungu area of Minna. Three different water samples were collected from
i

\ three different open shallow wells, 120m and 150m apart. Laboratory analyses was

carried out on the samples using the suitable reagent for each case (physical, chemical

and bacteriological contaminant) to compare the results obtained with the WHO 2007 and

NIS 554 standards. The results obtained from all the samples show that the chemical

contaminants Mn (0.022, 0.07, 0.106), Zn (0.04, 0.07, 0.11), Cr (0.00043, 0.00043,

0.00014) was not in excess compared to the WHO and NIS554 standard values. While

the amount of bacteriological contaminant was found to be more in all the samples for

total coli form (204, 160, 75) and E.coll (4, 3, 15), this implies that the water is not

\ suitable for drinking. These results shows that there is astrong correlation between the
i

j refuse dump sites and ground water pollution, therefore measures need to be taken to
i

\ address theproblem.
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CHAPTER ONE

INTRODUCTION

1.1 Background of Study

Ground water makes up about twenty percent (20%) of the worlds fresh water supply,
which is about 0.61% of the entire worlds water, including oceans and permanent ice
(MacDonnell, 1996). Ground water is naturally replenished by surface water from precipitation,
streams and rivers when this recharge reaches the water table. It is estimated that the volume of
oround water comprises 30.1% of all fresh water resource on earth compared to 0.3% of surface
fresh water. Ground water can be along term reservoir of the natural water cycle. It comes from
rain, snow, sleet, and hail that soaks into the ground. The water moves down into the ground due
to gravity,passing through different soil strata it reaches apoint of saturation

The simplest and oldest way of collecting ground water is by digging into ground, hence
penetrating the water table. If the quantity of water that can be taken from the hole is not
adequate, then the hole must be extended either horizontally or vertically. The method chosen
depends on the local geohydrology. •

If the hole is extended horizontally it becomes an open collecting ditch. On the other

hand, vertical extension of the whole makes it adug or drilled well, or abore hole. This method
can be used when the aquifer is of sufficient thickness, and in any case when the aquifer is niore
than about 6m below ground level. Dug wells are usually lm or more in diameter (Wilson,

1990).

The common method for exploiting ground water is by use of well. Awater well is the

universal term used for holes or shaft usually vertically excavated in the earth for bringing
\ ground water to the surface. Hole that extends vertically into the water bearing formation below
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1 the ground surface are also known as well. The quantity of water that can be drawn from awell
is known as yield. Efficient and economical utilization of ground water through wells depend on
the design of the well to best suit the water bearing formations. Wells can be classified as
shallow and deep wells. Depending on the depth of the pumping water level from ground
surface. Wells having apumping water level at 6m or less from the ground surface are usually

classified as shallow or surface wells. While those in excess of 6m in depth as deep wells.
Ground water is valuable resource often used for industry, commerce, agriculture and

most importantly for drinking. It is an important source of portable water for rural and medium
sized communities in Nigeria (Samaila, 2004). The raw water used for domestic purpose is
vulnerable to contamination due to the influence of domestic wastes and other influence. The
ground water pollution is mainly due to the process of industrialization and urbanization that has
progressively developed overtime, without any regard for environmental consequences (Elendu,

2006).

Protection of ground water is one of the major environmental issues, through water from

such sources are suitable for drinking water since it is less exposed to pollutants, which may be
present in surface water. Often, surface water needs very expensive chemical treatments before it

] could be used for drinking. However, ground water could be exploited and used without any

chemical treatment.

Water is polluted when it is altered in composition, directly or indirectly as aresult of the
activities of man. The polluted water becomes less suitable for any meaningful domestic use.

Kpakungu as acommunity 3-5 decades .ago was known to be the Minna waste dumping site.
This environmental unfriendly act has culminated into the concentration of impurities and other

forms of water contaminants flowing as aquifers of most shallow wells within the locality. This
*

i
i

;.

i
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scenario has altered the physio-chemical properties of most open wells, thereby making it

unhygienic for direct consumption/drinking.

Bacterial may be indigenous or be spread by contaminated surface water (i.e. sewage

effluent, leakage from garbage dumps, and other polluted bodies of water) to shallow ground -
water table. No matter what the source of bacteria is, they (bacteria) and their biological

processes affect the quality of ground water. Although water may appear abundant in nature
portable water for domestic use is limited. (Met Calf and Eddy, 1978).

Water must be free from organisms that are capable of causing diseases and from

minerals and organic substances that could produce adverse physiological effect.

;| Domestic/drinking water should be aesthetically acceptable. It should be free from turbidity,
colour, odour and from taste: Drinking water should also have reasonable temperature. Water

1 that meet these conditions is termed "portable". Meaning water that can be consumed in any
desired amount without concern for adverse effects to health (Elendu, 2006). Domestic water is

| that water which can be used in private residences, apartment, establishment, houses e.t.c for
drinking, bathing, lawn, sprinkling, sanitary and other purposes.

It has become very serious, the problem of refuse disposal at Kpakungu area, Minna

Niger state. The refuse dump areas are not far from residential area. This definitely have some
impact on the ground water quality over time. Ground water varies in purity depending on the
geographical condition of the soil through which it flows. As it flows, it absorbs from the soil
some ofthe soluble gases and salt (UNICEF, 2000).

This study is aimed at investigating the effect of urban refuse disposal in ground water

quality in Kpakungu through open shallow wells for its physical, chemical (heavy metals) iand
bacteriological properties. The level of the properties compared with standard of World Health

'.,

"I

1
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domestic drinkingwater.
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I 2 Statement ofthe Problem

to as much as hand-dug wells serve as the easiest and cheapest source ofwater supply to
most rural areas, with«uas acase study, it is paramount ,0 note that the water purity is
not as „appears to he to the human sigh, as i, is ahered or unpaired by the reuses dumped
around the environment, whose decomposition dissipates into the soil and down to the
underground water through percolation after rain fall.

13 Objective ofthe Study

(l) To investigate,he effect of refuse disposal on ground water quality in Kpakungu settlement,
(ii) T„ access the physro-chemica,, and bacteriological analysis ofdomesticated open shaliow
WeUs wuhin the study site a*d comparing to WHO, 2007 and NIS 554, 2007 standards.
(iii) To determine whether or not me affected open shallow wells in Kpakungu satisfies the
WHO, 2007 and NIS 554, 2007 quality standard for the stated parameters.
14 Justification ofthe Study

The usage ofshallow open well system is to obtain ground water as an alternative to pipe
bornewater supplying areas to supplywater to household, imgation, industries and so on.
The use of it remains the most prevalent form ofground water, sourcing widely employed m
areas where surface water is insufficient or rarely found especially during dry season
15 Scope ofthe Project

The frame work of this study is to investigate the effect of urban refuse disposal on
ground water qualtty hasicaUy on open shallow weUs in Kpakungu settlement and to access the
physical, bacteriological and chemical (with emphasis on elements such as Zinc, Chromium and
Manganese) contaminants through laboratory test and to determine impact of the effect of these
contaminant on human health. r

r

\



16 Limitation of the StudyThelaboratoryanalysisisrestriCedtoon,ymree(3)e,emente(Zn.CrandMn)due,o

Cu.
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CHAPTER TWO

2. LITERATURE REVIEW

2.1 Water Quality

to Nigeria 75 to 90% of population lives in the rural areas in which stream and dug well
aremeirmainsouIceofdrinkingwa,er(Ibrimim,2004)whereKpakunguisanevideneeoft1us
report. During dry season surface water are rarefy found, while ground water is the only |
available source.

As precipitation, water contains few impurities. Almost no bacteria content ts

readily contaminate water. These pollutant can affect water, physical (mostly organic),
chemical (mostly inorganic), biologic, characterises. Both surface water and ground water are
subject to pollution.

Water quality is closely linked to water use and to the state of economic development.

Just dri^c from it. Because water is such an excellent solvent it can contain lo, of dissolved
chemicals. Since ground water moves through rocks and subsurface soil, it has alot of
opportunity to dissolve substances as it moves. For drat reason, ground water win often have
more dissolve substance man surface water. Even though the ground is an excellent mechanism
for filtering out particulate matter, such as leaves, soil and bugs, dissolved chemicals and gases
can still occur in large enough concentration in ground water to cause problem,

Having abasic understanding about ground water quality will help ensure mat your well
i, supplying portable water for your household. Along with human activities, water quality is
affected by combination of natural processes.



211 Standards Followed

Depending on me impact of concentration of various ions in water or human health and

carried ou, in water quality laboratones tire standards approved by World Health Organization
(WHO, 2007) and Nigeria Industrial Standard (NIS 554,2007) are show, in appendtx A.

"J 212 Physical Contaminants
" The most noticeable alteration of water quality fill within this category. The most

suchasremafnsofp.au. and ammals, inorganic materials such as celophine, bottles, tins, papers
ete and plant residues. Most Sediments occurs because of soil er„sio,Turbidity is easy to see,

materials such as clay, silt, taste and odor can be caused by organic compounds, inorganic salts,
or dissolved gases.

Formability is usually caused by concentration ofdetergent, The foam itselfdoes not

with domestic waste are also present.

213 Chemical Contaminants

• Groundwater is particularly subjected to chemical alteration, because as it moves

Chemicals are major source of water contaminants. Some of mese chemicals occur naturally m
water (Richman, 1997)



T.edomesticsewagecomposedoffaecesfrompitlatrine.kitchenlaundrywasteare.e
ra]orsourcesofpo,,utionformehouseholdwe,,,Achemica,ana,ysisisusu.,,ynecessaryror
individual water supply sources. These will indicate

(i) The possible presence of harmful or objectionable substances,
(ii) The potential for corrosion wiftin the water supply system.

mThe tendency for the water to sustain fixtures and doming.
214 Bacteriological Contaminants

, , , borne disease are attributed to untreated or inadequate treated
Varieties of water borne disease <n .

^dwater containhrg pathogenic forms of bacteria. Biological contamination of aground

the safe, of groundwater for drinking pulses involves identifying whether or not bacterta
„t The recent faecal pollution of water sources arebelonging to coli form group are present. The recent tae

indicated by the presence ofcoli form bacteria viz, Escherichia coli.
From the health point of view, the most- important characteristics of good water ts

obvious,y me absence of pafhogenic organism, However, some of me individuals who pollute

,1 people contain millions ofEscherichia coli. • )
\ 22 Source ofWater PollutionI"" P„„utionhasa.waysbeencausedbymanandartimalinvariousactivitie,lndeveloped
' ^d.domesticsewage.industnalsewageetcaretreatedassewageworkstoreduceitstoxicity

20mg/l BOD and 30mg/l suspended solid (Singodoyin and Mson, 1997).



Frhigh density housing it is usually to provide refuse dump, Often these are merely
convementpteces of spare gr sof refuse some still remains as abreeding placeandchildren.Aftercollectionofmemammassofrefnses
fMflies whose eggs arrdlarvaepenetrateme ground. Whenra^npa^
^.toevitableP.l.utionfloatingsoUdsareunsightiy.organrcmatie exe..

. „„,,„ danger down stream unless the water tablets high.

, nohutant is one that reaches water from asmgle ptpetaesource pollutant ^^ „
substances are emitted directly into abody of water (Terrv,199o),v .nnconfinedareasformwhichpollutantsenterabodyof
out fall Pipe- Disperse sources are broad, unconfined ar
out tall pipe Hi™ersed source of pollution, carryingwater. Surface runoff from farms, for example, »athspersed sour
.ma, wa.es, fertilizers, pesticides, and silt into near by stream, Point source pollu^
l to control man dispersed source pollutant, Shtce they flow to asingle location wh.

Laument process can remove them from *e water. Such con., is - -,~~-
po.lutants ffom dispersed source, ft is best reduced by enforcing proper ,and use plan, and

I a H. Tvnes of water pollutant include pamogenic organisms. Inorganic
I development standard, Types 01 waiei v

J chemicals, sediments etc. sewage is primary source ofme first mree type,
\ 2.3. Chemical Examination of WaterChemical i^xamiuaww« ".

, Chemical composition of water depends on the characteristics of the catchment. Oroun
1 .. , .. a r^mmnn chemical

Chemical compu&iu^x v,x *

•♦• „f the soil through which it flows. Common chemicalwater acquires the characteristics of the soil throug .
<,iw«i in the table 2.3 shown in Appendix C.pollutant which are of importance in water, a* indicated »me table

Reported (Samaila, 2004)

10



• *•„« from aWaste Disposal„ «,—-«--• '* rsu^„s,rockorsedimenttWeandlocation
The physical property of an aqu ^ ^ ^

———fd——
^mants include various pesticiae,

— *^ C°n^ss by very small particles of silt, Cay and other substances
suspended in water. Even ashght turb.dt y ^ ^ ^^

appltoces become encrusted. Taste an ^^^^^causedhyH,,
Mg-orgases,omewe,lwatersupp^^^

Cli form bacteria occur naturally » the _^neofhumansandotherwarmbloodeda.m.s.Used.anindtcatorforthP

2.5. ^ctofChemicaKHeavyMe^Contam-nanttoGro

rf mfflganess Me toxic.
It Ca„ be deposited in water in the presence of oxygen. Larg

11
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a 1nma ner liter in a well *aerated1tion rarely exceed l.Omg per uu»
The concentration of manganese mso ^ ^.^ ^„uch higher concentrations can occur in gro
surface water. However, much tag ^ ^^^^ giyes ,

^elevelofO^mgperliterandamaximumadmissiblecon
554,2007), 0.5mg per Uter (WHO, 2007). ^^

„»k are different chemieally and so theyThese heavy metals are orris .Manganesecausesdarkbrow.orblackstainsonplumbingfixh.re,

,5, MeetofZtac: ^^Mto«*«~~~
Found naturally mwater, it o

t1v :„ areas with mines. It can enter uu• „ «f metal piece. Most frequently in. areas withroueh corrosion ot metai picen^nmentfromindustrialwaste.me.lp.atingandplumbing. ^
« health effects associated with zmc »~"~^ ~ „ _

• • +*v. The adult requirement for zmc is 15mg per aay.-«———*• •Tta- t ' O2007gnide,evelforzincindrinkingwater
i ♦ ao/ ofthis requirement. The WHO zuu / gumrontributesabout3,of,hisrq $ itet. Heavy metaI (Zn) sUmdard is

is 3mg per liter. Maximum pemnsstble limit 15mg
has. on levels that cause human health problem, stahnng problem and fast, .
«* 2007 and KIS 554, 2007 drinkhrg water s—. THese standards set up for Zinc,
3mgper liter. ' , t ™neanese whose limit is onlyTms meta, has negative effect on human heahh except manganese ^

,: , Its presence in water can cause taste, economic damage and impactsM objective " .eomerslikezh.calsoimpactanundesirable.steofwate,
brownish stains to laundry. While the otn

12



k nexcess it causes muscular weakness and pain, irritability,excessive intake. But when taken in excess it
cc +~« ririnlcins water and neaitn cu***^nauscftalsohasundesirabletasteeffectonu.^

• ♦ a,«ith these effects is 40mg per liter ovciThe level of zinc associated with these e

2-5.3 Effect of Chromium: ^ +3 ^ more
• Jrinkin^ water in its +J muChromium occurs in dnnto. „„ nresence of reducible organic,• « ,Mbv the level of disinfection and presence or

common. The valence is affectedhy me lev .^
, ter .he environment from old mining operations runoff

It can also enter the envir . 0.05m* per
«, j vn<! 554 2007 standards for drinking »poundwater. The WHO, 2007 and NIS 554, _ w

• ffl is nutritionally essential, nontoxic and poorly absorbUte,Then,chromiumlII,nutnt J ^ ^ ^ daffiage, .terna, hemorrhagmg,
.—-—-—;^^^con—n,— — - r^ngwater.tbhighconcen-onoftheheavymetals

The longtime consumption of drinking w
^abovecanleadtoproblemorlittletraceofitmightalsohavearteffec,.

1 — - "- -^ emPl°yed irlehydroxidethroughtheadditionofhme
^photericandexhibitapointof mimmumsolubdity.Thep ^ ^^
fc me. in question. Me.s _also be-^^ ^^be ascarbonate. Wiurprecipitation-dclassificationalonceffiuentm _
^aslto2mgperlite,Filterationcouldreducemeseconcentta,ionsto0,mgper

13



dbv absorption or activated carbon, aluminium oxides, sthca, claysMctalscanberemovedbyabsorp ^ ^^ ^
md synthetic material such as Zeolites and restns. in the case

t,-i oinwer oH favors the absorption of anion.absorptionofcattonwhrlealowerpH ^ ^ ffidcompoundsof manganese only the

: treaLt techniques for its removal conversion of the soluble manganous ion to an
l^iubleprecipitate.— rs effected wim oxidation of me manganous ion »d sectiono

in at tagh PH levels, organic matter in solution can combine wuh manganese reduction by
precipitat,l * use of chemical oxidants to convert manganous ion to msoluble manganese
moxideinconjunetionwithcoagulationandfiltrationhasbeenemployed.
,«, Kenrova, of Zinc. Zinc can be removed by precipitation as zinc hydroxtde with etther
toe or caustic. The disadvantage of lime addttion is the concurrent precipitation of calctum
sulphate in the presence ofhigh sulphate level in the water.

,«3 Kentova. of C— ™- —* ——*^ " Cto0mtan ~" "

with acidic properties is desirable.
These heavy meta, removal systems have the following disadv^tages; They often

•j .. .bev do not always produce a satisfactoryrequire the use and handling of strong oxtdants, they do not alw y

14
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.systemhavethefollowingdisadvantagcTheyoftenrequire
Theseheavymetalremovalsy tern ^ ^ ^̂ ^

.use and handlingof^^^^^^
quality and me filtration rate are hmi

2004).
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CHAPTER THREE

3. MATERIALS AND METHOD

31 Study Area ^Wiiral zone ofMinna, Nigert -.otuated in South-West geographical zone
The study area, Kpakungu, is situated ^^^

• a ^o,i'F.6°32Eandlatitude9 35JNstat,ltliesbetweenlongitude6 3 ,av^a) it has an average annual rainfall
T. • VcAiithern Guinea Savanna;. nu«wimin the Middle Belt of Nigeria (Southern t^.^ is at its peak. The range of

ranging between 1200mm and 1300mm, mA** - ^ ^
r 1Q73°C-37 32°C and the climate has exces

temperature; varies from 19. • ^ ^^ ^ peak of
t. f i^hmarv March and April of every ye<u,part of the year. The months ofFebruary, M nmdergr„und water to sustaintheir

-1 «fthat area depends onundergroundhomess, during this period me people of that area

, tdclose to the residential structures in Kpakungu, while pit4toPSte tl^closetothe well about im away. A,o,gu«ers are-
lattine are inside the compounds and dius mese wells are very close to eitherclosetothesewel,Thewe„sstuaedarewithmtrusradus,^s ^
.edumporlatrineorguttersmattheleachatedeftnitelyimpae.onmeg

TKtee existing wells of ^ ^^^
wo (2). 2m, ,20m., ,0m ftom the dump s wer ^ ^ ^ ^
^ity testing. For each well one (D sample of the gro.

16



. sallthevaluesrecordedinthetab,ewereobt,ned.The
.nstituents present recorded. This was ,1. ygiven sample ofwater.

, »„whedeterminationofthelevelofunp V ^ ^
analysis of water is the , used to collect water samples. The pi

Mllect me small to avoid any other effect from ^ ^ ^ .^ the
. to rains bottle before main sample as » ^^ ^̂ ^ ^ „ labeled, and
water sample from bemg contaminated. ^^ ^ ^ ^ ^.^
iocatiM of „ collections were w^enau J ^^^ Regrf Water
calriedoutatFederalMimstryofAgneu,ture&
Quality Uboratory, Minna.

* analysis was carried out ^ ^ ^^ ^ ^
^les collected. The physic. >—^ ^ ^ this are of the relativetemperature and odour. Odour w.analy.d selling the
subjective methods.
3.3.1 Turbidity Determination

Material /equipment used
Sample vial, IMP turbidity meter

ProcedureforTurbidity , by top-rinse the vial with the sample, *en fill
Obtain aclean and any sample vial and ban e^ ^ ^ ^ ^^aboutlOmlofmesampiecappiugurevralwimasoft
outsidethevialisfreefromsmudges,cleananddry.

17



• the ON/OFF key. After the power, sap sequence the display blanks (...Rd.., «r

1 ,• , < uh 1 and the value will appear, wmc| the display links (...Rd...) anu
sample this steps is repeated.

*" COl°Ur , ,,,„ be yellow or brown and this is associated with anNaturally, colour of any water tends to be yellow
„•„•, Shallow ground water and surface changes in colour is significantlyhrcreaseinturbidityShallowgr ^ ^ ^ ^ ^

contamination either due to ram or anthropoge

spectrophotometer.

conductivity.

3.4, Determination of Conductivity ..
Method, Conductivity is measured using me eonductivtty meter CMD

conductivitymeters.

Apparatus/Reagent

CMD 800hydro meter and cell.

Procedure for Conductivity

18



CMD 800hydro meter and cell.

lure for Conductivity conductivity can be made,
• a i ,nn reneatable measurement of conductivity} calibration: before meanmgful and repeatab ^

i , •, Kand sample temperature must be made for spectic
the setting or cell constant Kand samp ^ ^

*, ^ ,M1 absolute measurement. To view tnecci
1 ^5°C or at least known for cell absolute m
i " ™. r+A fholdVK will be displayed.

1 be display.

j 3.4.2 Determination of Alkalinity
5 Apparatus/Reagent
I H2SO4,Bromcresolgreeninaca,or,250mlbeaker

\ procedure for AUtaUnity „0mlbeaker and titrate using 0.02NH.SO, Put1 . „,„100mlofthesampleintoa250mlbeakeranu
) Measure out lOOmlot ,. t nd titrate till the colour changes from\ ^etofourO^dropsofbromcresoIgreenindicatorandtttratetil,

t\ green to yellow.

» 3.4.3 Determination of Chromium

1 Colorimetric Method

App—asen. ^ ^ (cMCentrated^3), Diphenylcarbazide solution,
Stock chromium solution, metric acmA

125ml Erlenmeyer flask.

Procedure for ChromiumPipette25mlofthesampleorstandardintoa125mlEr,enmeyerflask
Add 1-2 drop HNO3 to each ofthe samples. PH should be 1+ 03

19
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. • », Allow 5to 10 minute fori. using automatic pipet-A"ow
. ,Me t0 each sample using *Add 0.50ml diphenycarbazide

lull colour development.
3.4.4 Determination of CWoride

Argentometric method

Apparatus/Reagent «Clo4) shmdard silver nitiate titrant (AgW,),| potassium chromate indicator (KAO.),
\ procedure for ChVoride ffluted to 100ml. «*e sample is bigl*

wlouJed,add3n,A,(OH)3Suspension,mix,letseti,e,andfi,te,
. M1ml H2O2 and stir for one (1) minute. q„inkis yellow andi, present, add 1ml H2 ' •_,witil smdard AgN03 titiant to apinkis yAdd 1.0ml K2Cr04 indicator solution. Titrate w

pointbeconsistentinend-poiutrecognition.
1 345 Determination of Zinc\ " spectrophotometermethodofanalysiswasused
I Apparatus/Reagent cvdohexaneSpectrophotometer.samplecelUncoverWp.Uow.y

Pr„eedure for Zinc with 1;1 hydrochloric acid

-"•»'-*""-M;r:„t;..™.—-•—
several times to completely nissotv

toconsistentresultmayoc?ur). ^ ^ sample .11 (which the is the blank) add
MeasurelOmloftheo,angesolutio^ efot saniple cel, (me prepared

OSmlofcyclohexaneonetomeremammgorangeso

20
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holder. Tightly cover the sample cell w
donealsofortheothertwosamples.
3.4.6 Determination of Iron

Phenanthroline method -

Apparatus/Reagents IConcentratedHCl,containinglessthan5%xlO-uon
Hydroxylaminehydrochloricsolution ^^
mOHHC,in,00m,water,125mlErlenmeyerfiask,
Procedure for Iron -^ Ellenmeyer flask. If this

, -*--*— - -" laUer accurately measured portion and
_ple contains more than^^^^^^^^

a aa oml ofconcentrated HC1 ana inn| dilute to 50ml and add2mlot co
3 solution. . , t 10-20ml. cool to room
\ a AWSV until the volume is reduced to\ b Drop in afew glass beads and boil until
\

t6mPeraWre' , 100ml volumetric flask adds fOrn, ammonium acetate bufferc. Transfer to a50ml or 100ml ddWion to the mark with distilled water.
• .iml of phenanthroline solution, and dilution tosolut,onand2mlofp ^ ^ &r ^ ^ur deve,opment.

Mixthoroughandsetas,deforlO ^^^ of the blank
d Measure me colour intensity photometric at 510mm

i» to determine the net absorbance.ftom that ofthe sample to determin

i

4

\
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I

3.4.7 Determination of Manganese

^olorimetric Method

Voparatus/Reagent•meter testtube,manganesenumberland2tablets
Colometnc meter, test iuu ,

Procedure for Manganese

Fill test tube to 10ml mark.
u« 1tablet crush and mix to dissolve.Add one manganese No.l tablet cruNo2tabletcrushandmixtodissolve,capthetube.

Add one manganese No.2 tablet
Stand for exactly 20 minutes at 20°C

Take the test reading.Theresultofmechemicalanalysesareshowniuthetablebelow^

1

\

i

5

4

*

\
4

%
t

i

\

Tnebiologicalanalysiswasdonemor ^ ^
coun, Test for Conform bactena and Esdier ^

• .+inn, carry out odrinking water. They provmicrobiological examinations carry ^^ ^ ^ „

.smfection and for monitoring water ^ ^,_ffid fonn , shades and si,s of

37°C) are regarded as Conform ^ gizesnegative)producesacidfrom,actoseandmdo,efiomtryptopha,andft
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1

3

• * AhrSat300Cfollowedbyhrs37°Cor
nt^r rafter incubation for 4hrs at w

;nterobacteriaceae.MoststramsofE.conp

Method

Membrane filtered method.

Apparatus/Reagents ^ ^ ^ temperature or temperatiue
Membrane filtration apparatus, incubators ( ^ ^ ^ ^^

,- ^aoable of maintaining temperature of 30±1.0C _•
cychng)-capabU of fmaintainingtiiese temperatures.
ffieubatorsfittedwithtmiers,eapab, ^
aeration apparatus, sterile or sterilisablefilte ^ ^ ^
..oom tipped forceps, water baths (or incubators) set at 7.0_.,

Peptone40g,yeaste>. t S — „similargradewater1litre.
sodium laurylsulphate-speetally pure lg,

Analytical Procedure ftta two sterile petri dishes.SampleProcessing:P.aceanabsorbentpadmtoeacho ^ wtemedium

i-ri:i-.----r:::rri
^«ff Remove the funnel and holding the eagMm cork turned "^ ^^fflter, ^ side upwards, unto me porous

withsterilesmooth-tipforceps;p.ace
disk„fthefilterbase.Replacethesterilefuunelse , ^^
reqnhe volume of sample into the funnel. When the volume of sampl

U

i

\

J
i

i
1

4

1
i

4
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3

!

i
4

, .iluents (e g. quarter strength ringer's solution or maximumm add 10 to 20ml of sterile dtiuents (, , ^ ^ ^ ^
Kcovery diluents) to the funnel before""^^^^Openthestop

e * nf the membrane filter during uwbacteriaover,heenuresurfaceofth»^ _ rf„,^ ffltet die sample slowly
MckandapP>yavacuumnotexceeding ^ _ ^̂ saffiple tas heen filtered so thattao„ghthemembranefilte,C,osethestopeockass ^ ^ ^^^

secondvolumeofwater. (̂ fee placM in ahoUing water bath containing boiling
„e fimnel is removed," can bp . „be reduced, The

— --^adeWa\:::^rOneashis.enttansferred,o
♦ in°r 14hrs (for Coliform bacteria) and the otn„ incubator a, 37 C!4hrs ^ ^ ^ ^ ^ ^ ^

14tes (for E.col, alternative cyclical tempe . ^ ^ %
nation period of IShrs, examine the membrane fil„* ^

r w, to change on cooling standing). Hence, witn
hand lens (colour are liable to change ^ ^.t all vellow colonies (however famt) irrespecti

ot presumptive Conform of^pnveE.chericJ^.incubated at 44»C is regarded as the number of presumpti
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Health Implication

\- a

msareallow wells, health proble:

of water from the,,, Bea, r- f .emicai and biological contaminations
resul. of the high levels of chemical an —dwithout treatment.taminent when such water is const
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4.

CHAPTER FOUR

RESULTS AND DISCUSSION

4.1 Presentation of Results

The result of the physio-chemical analysis was obtained from federal ministry of

agriculture and water resources (water sector); Regional water quality laboratory, Minna. It is

shown in table 4.1

4.2 Discussion of Results

The results shown in the tables were obtained from thephysical chemical and biological

analysis ofwater sample.

Appendix A shows the World Health Organization's (WHO, 2007) Nigeria Industrial

Standard (NIS 554: 2007) recommended concentration/standard range for water quality

parameters. This is a guide for ascertaining the quality of water for industrial and domestic use.

In preparing the table of parameters and maximum permitted limits. Care has been taken to

ensure that flexibility is carefully managed and balanced taking into consideration. Waterl system

economic viability without unduly compromising thehealth of theconsumers.

Table4.1, 4.2 and 4.3 shows the parameters of the sample one (1) two(2) and three (3)

tested most of the physical parameters were found not to be within acceptable limits (except

odour) as recommended by world health organization and Nigeria industrial standard shown in

Appendix A.

The chemical parameters most of it were found to be within acceptable limits except for

few (e.g. Iron in table 4.1, Mnin table 4. 3, also temp in all the tables) as recommended inboth

standards, WHO and NIS 554 in this chemical characteristics, positive variance in Ph value is

not good enough, because it tends to make the water more acidic than it ought to be whereas,

26
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les tested and recorded. The total coliform

Water are contaminated and not fit tor
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Table 4.2: Variance for Water Sample 1

Parameters

Temperature
pH

Dissolved oxygen
Conductivity
Total dissolved solid
Turbidity
Suspended solid
Colour

Fluoride
i Sodium

Potassium

i Nitrite

'; Nitrate
• Ammonia
i

Iron

Manganese

Zinc

Chromium
Calcium lOn
Magnesium lOn
Bicarbonate (HC 3)
Carbonate (COS ")
Chloride
Alkalinity
Odour
Hydroxide
Total conform
E-coli
Total hardness
Calcium hardness
Magnesium hardness

Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L .
Mg/L
Cfu/lOOml
Cfu/lOOml
Mg/L
Mg/L
Mg/L

WHO

standard

Variance

-3.8

+1461

+303.87

•11.13

-332

+1.49

+124.96

+9.985

-6.97

-1.3

-0.55

+0.478

+2.96
+0.04957

+24.9

-5.9

+99.05

+79

+3

-204

-4

-50

Remark

28

Not ok

ok

ok

Not ok

Not ok

ok

ok

ok

Not ok
Not ok

Not ok\
ok

ok

ok

ok

Not ok

Ok

Ok

Ok

Not ok
Not ok
Not ok

NIS 554
Variance

-3.8

-39

-196.13

-11.13

Remark

Not ok

Not ok

Not ok

Not ok

&



Table 4.3: Variance for Water Sample 2

Parameters

Temperature
ph

Dissolved oxygen
Conductivity
Total dissolved solid
Turbidity
Suspended solid
Colour

Fluoride

Sodium

Potassium

Nitrite

Nitrate

, Ammonia

Iron

Manganese
Zinc

Chromium

Calcium lOn

Magnesium lOn
Bicarbonate (HC 3)
Carbonate (C032")
Chloride

Alkalinity
Odour

Hydroxide
Total coliform

E-coli
Total hardness

Calcium hardness
Magnesium hardness

Unit

Mg/L
Ns/cm

Mg/L
NTU

Mg/L
TCU

Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L .
Mg/L
Mg/L
Cfu/lOOml

Cfu/lOOml

Mg/L
Mg/L
Mg/L

WHO

standard

Variance

-3.7

+1138

+87.46

+2.76

-356

+1.01

+138.5

+9.18

-4.755

-0.8

+0.22

+0.43

+2.93

+0.04957

+26.504

-17.368

+106.55

-93

+3

-160

-3

-93

29

Remark

Not ok

Ok

Ok

Ok

Not ok

Ok

Ok

Ok

Not ok

Not ok

Ok

Ok

Ok

Ok

Ok

Not ok

Ok

Not ok

Ok

NIS 554

Variance

-3.7

-362

-412.54

+2.76

-356

+1.01

+138.5

+59.18

-5.555

+0.22

+0.13

+2.93

+0.04957

+26.504

-17.368

+106.55

Not ok -150

Not ok -3

Not ok -

-
+78

- • . -

Remark

Not ok

Not ok

Not ok

Ok

Not ok

Ok

Ok

Ok

Not ok

Ok

Ok

Ok

Ok

Ok

Not ok

Ok

Not ok

Not ok

Ok

t



Table 4.4: Variance for Water Sample 3

Parameters Unit WHO

standard

Variance

Remark NIS 554

Variance

Remark

Temperature
pH

UC -3.6 Not ok -3.6 Not ok
X

Dissolved oxygen Mg/L _ _ "

Conductivity Ns/cm +1425 Ok -75 Not ok
Total dissolved solid Mg/L +279.75 Ok -220.25 Not ok
Turbidity NTU -0.44 Not ok -0.44 Not ok
Suspended solid Mg/L - - - _

Colour TCU -309 Not ok -309 Not ok
Fluoride Mg/L +1.28 Ok +1.28 Ok
Sodium Mg/L +141 Ok +141 Ok
Potassium Mg/L +9.18 Ok +49.18 Ok
Nitrite Mg/L - - - _

Nitrate Mg/L -10.51 Not ok -11.31 Not ok
Ammonia Mg/L . -2.1 Not ok - _

Iron Mg/L +0.17 Ok +0.17 Ok
Manganese Mg/L +0.394 Ok +0.094 Ok
Zinc Mg/L +2.89 Ok +2.89 Ok
Chromium Mg/L +0.04986 Ok +0.04986 Ok
Calcium lOn Mg/L +26.11 Ok +26.11 Ok
Magnesium lOn Mg/L -7.36 Not ok -7.36 Not ok
Bicarbonate (HC°3) Mg/L - - - _

Carbonate (C032") Mg/L . - - - _

Chloride Mg/L +104.05 Ok +104.05 Ok
Alkalinity Mg/L +96 Ok - _

Odour Mg/L +3 Ok _

Hydroxide Mg/L - - - _

Total coliform Cfu/lOOml -75 Not ok -65 Not ok
E-coli Cfu/lOOml -15 Not ok -15 Not ok
Total hardness Mg/L -53 Not ok _ _

Calcium hardness Mg/L - - +28 Ok
Magnesium hardness Mg/L - - -

-
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CHAPTER FIVE

5- CONCLUSIONS AND RECOMMENDATIONS
5-' Conclusions

Ti«= sludy of this area has revealed tin, ,!,„.hat the concentration of waste materials pit latrine ,„d

C,ear,y, the ProbIems associa,ed w,h water pollutions ha. the capaMffies to distup, m

"<* ~ - - -« ways &r dispose house hold waste, Where to dlg thetr weUs
- «-* ^we,, front g„»ters ^ Iatnne, ^ ae houseS] (hey shouH w iite "

combat water pollution.

5.2 Recommendations

*••• ftnnd tha, the water ,s polluted physica„y md Ho]ogMy ^ ^^ ^
"*~ " - — — well ,. neamess to waste, dept of we,,, t.e of consign and

.important ways to prevent water pollution.

Land disposa, ,s the nros, con™ _„ stra,egy for mmiiclpal soH ^
™- can he safe,y deposited in asanita, land fi„ . disposa, site that is care&„y ^ "
fe,g„ed,co„str„cteda„dopera,edt0protec«aeenvirormenta„dpuh,1ehea,t,One„f,hemost'
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water or ground water. Engineering design requirements include a minimum distance between

the bottom of the land fill and the seasonally high ground water. Most new kind fills are required

to have an impermeaible liner or barrier at the bottom, as well as a system of ground water

monitoring wells. Completed kind fill sections also must be capped with an impermeable cover

tokeep precipitation of surface away from theburied waste.

A good type ofcommunal refuse container is made in Lagos. It is a covered metal box

which can hold about ten (10) cubic metres ofrefuse. Sliding panels enable the container to be

completely close after refuse has been dumped. The container is removed by a special vehicle

which brings an empty cleaned replacement container. Smaller covered containers are locally

made by Nairobi and are emptied into refuse collection vehicles using a purpose made lifting

device on the side.

The principle ofcontrolled tipping is that layers ofrefuse are compacted and covered by

a layer ofinert material. Americans call it"sanitary land fill". To allow for proper disposal.

Protection of Wells

1. Well should of deep

2. The sides ofthe well should be lined with impervious material to adept ofabout three

meters to prevent the entering of thewater flowing near the ground.

3. An area within 15 meters ofthe well should be kept free from pollution. In this area,

there should be no any pit latrines, soak a ways or cesspits should be relocated and

refuse dump should be minimum of200 meters away.

Local government should designate sacrifice area where all forms of waste are to be dumped.

License should be issued and renewed for permission to dump waste and sacrificed area.
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5.2 Appendix A

Dissolved oxygen
Conductivity
Total dissolvedsolid
Turbidity
Suspended solid
Colour

Fluoride
Sodium

Potassium
Nitrite

Nitrate

Ammonia
Iron

Manganese
Zinc

Chromium
Calcium lOn
Magnesium lOn
Bicarbonate (HC°3)
Carbonate (C032") '
Chloride
Alkalinity
Odour

Hydroxide
Total, coliform
E-coli

Total hardness
Calcium hardness
Magnesium hardness

Mg/L
Ns/cm

Mg/L
NTU

Mg/L
TCU

Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg'/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Cfu/lOOml
Cfu/lOOml
Mg/L
Mg/L
Mg/L

34

2500

1000

5

15

1.5

200

10

1

0.3

0.5

3

0.05

75

30

250

200

3

0

0

100

NIS 554,
standard

Ambient
6.5-8.5

1000

500

5

15

1.5

200

50

0.2

0.3

0.2

3

0.05

75

0.2

250

Unobjectionable

10

0

150
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Appendix C

Table 2.3

Water Chemical Pollutants

Pollutants

Calcium (CiT)

Magnesium (Mg++)

Iron(Fe++)

Zinc (Zn^)

Bicarbonate (HC03)

Carbonate (C03-)

Sulphate (SO4-)

Chloride (CI)

Flouride(F)

Organics

Gases O2

C02

H2S

Source:A Kastalsky, 1989.

Pollutant

Dissolved Salt (anion)

Dissolved Salt (cation)

Dissolved gases

36

Pollutant

Alkalinity, Acidity

Hardness

Hardness, Color, Taste

Taste

Hardness, color

Alkalinity

Lascative

Taste

Tooth motting color

Corrosion, Oxidation

Acidity

Acidity, Reducing agent
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