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ABSTRACT

" An assessment of physio-chemical and bacteriological analysisk of the domesticated open
shallow wells was carried out in order to ascertain the effect of duﬁp site on water
quality in kpakungu area of Minna. Three different water samples were collected from
three dlfferent 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 éll the samples show that the chemical
contvaminants 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‘NISSS4 standard values. While
the amount of bacteriological contammant was found to be more in all the samples for

ltotal coli form (204 160, 75) and E. coh (4, 3, 15), this 1mphes that the water is not

.suitable for drinking. These results shows that there is a strong correlation between the
refusé dump sites and ground water pollution, the'reforé measures need to be taken to

address the problem.
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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

ground water comprises 30.1% of all fresh water resource on earth compared to'0.3% of surface

fresh water. ‘Groumd water can be a long 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 grav1ty, passing through different soil strata it reaches a point 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 hOlP is extended horizontally it becomes an open collecting dltch. On the other

hand, vertxcal extension of the whole makes it a dug or drilled well, or a bore hole. This method

can be used when

than about 6m below ground level. Dug wells are usually 1m or more in diameter (Wilson,

1990).
The common method for explomng ground water is by use of well. A water 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

R

the aquifer is of sufficient thlckness, and i in any case when the aqu1fer is more




the ground surface are also known aé well. The quantity of water that can be ‘draw'r_x/from a well
is known ‘as yield. Efficient and economical utilization of groﬁnd water through wells depend on
tl;e design of the well to best suit the water beéring formations. Wells can beclassified as
shallow and deep wells. Depending on the depth of the pumping water lével from ground
surface. Wells having a pumping water level at 6m or less from the ground surfage 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 env1ronmental consequences (Elendu,
2006). - }

Protection of ground water is one of the major environmental issues, through water from
"s‘uch sources are suitable :for drinking water since it is less exposed to pollutants, which may be
| presént in surface water. Often, surface water needs very expensive chemical treatments before it
could be used for drinking. ﬁowever, ground water could ’be exploited and used without any
chemical tfeatment. |

Watef is polluted when it is altered in compo}si;cion, directly or indirectly as a result of the
activities of man. The polluted water becomes less suitable for any meaningful domestic qug:.
 Kpakungu as a c;ommunity 3-5 decades ago was known to be the Minna waste dumping site.
' This envuonmental unfnendly act has culminated into the concentration of impurities and other

 forms of water contammants ﬂowmg as aquifers of most shallow wells within the locality. This

[R—————— S




scenario has altefed the physio-chemical properties of most open wells, fhereby making it
unhyé?enic for direct conSumption/d;inking.
| Bacterial may be indigenous or be spread by cbntaminated 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 physiolo.gical effect.
Dom'estic/drinkingv water‘ should be aesthetically acceptable. It should be free from turbidity,
colour, odour and from taste. Drinking wéter should also have reasonable temperature. Water
that meet these conditions is termed “portable”. Meaning water that can be consumed in any
desired amount without concern for adverse effecté. to health (Elendu, 2006). Domestic water is
that water which can be used in private residences, apartment, establishmenf, houses e.t.c for
| _drinking, bathing, lgwn, sprinkling, sanitary and other purposes. |
It has become very serious, the problem of refuse disposal at Kpakungu area,vMinna
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 ;he' soil through which it ﬂoWs. As it flows, it absorbs from the soil
some of the soluble gases and salt (UNICEF, 2000). -

This study is aimed at investigating the effect of urban refuse disposal in ground water
ality in Kpakungu through open shallow wells for its physical, chemical (heavy metals) and

qu
bacteriological properties. The level of the properties COmpared with standard of World Health




- s it

Organization (WHO, 2007) and Nigeria Industrial Standard (NIS 554, 2007) recommended for
domestic drinking water. ' |
. . ’ 4 M '
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1.2 Statemént of the Problem

In as much as hand —dug wells serve as the easiest and cheapest source of water supply to

most rural areas, with Kpakungu as a case study, it 1s paramount to note that the water purity is

not as it appears to be to the human sight as it is altered or impaired by the refuses dumped

around the environment, whose decomposition dissipates into the soil and down to the

underground water through percolation after rain fall.
13  Objective of the Study /
i) To investigate the effect of refuse disposal on' ground water quality in Kpakungu settlemeit.-

(ii) To access the physio-chemical, and bacteriological analysis of domesticated open shallow

wells within the study site and comparing to WHO, 2007 and NIS 554, 2007 standards.

(iii) To determine whether or not the affeéted 6pen shallow wells in Kpakungu satisfies the

WHO, 2007 and NIS 554, 2007 quality standard for the stated parameters.

1.4  Justification of the Study

The usage of shallow open well system is to obtain ground water as an alternative to pipe

borne water supply in rural areas to supply water to household, irrigatioh, industries and so on.

The use of it remains the most prevalent form of ground water, sourcing widely employed in

areas where surface water is insufficient or rarely found especially during dry season

1.5  Scope of the Project

The frame work of this study is to investigate the effect of urban refuse disposal on

ground water quality basically on open shallow wells in Kpakungu settlement and to access the

physical, bacteriological and qhemical (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.




1.,6. Limitation of the Study
The laboratory analysis is restricted to only three (3) elements (Zn, Cr and Mn) due to

unavailability of reagent to carry out similar analysis on other heavy elements such as Pb, Ni and




CHAPTER TWO

2. LITERATURE REVIEW

2.1 - Water Quality

In Nigeria 75 to 90% of population lives in the rural areas in which stream and dug welil

R are their main source of drinking water (Ibrahim, 2004) where Kpakungu is an evidence of this
report. During dry season surface water are rarely found, while ground water is the only

available source. |

As precipitation, watet contains few ‘impurities. Almost no bacteria content is
preéent and only small amount of minerals and gases can be expected. Foreign substances‘can.
readily contammate water. These poll utant can affect water’s physwal (mostly organic),

chemical (mostly inorganic), biological characterlstlcs 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.

The fact that an individual has a well that yields much water does not mean that he/she should

just drink from it. Because water is such an excellent solvent it can contain lot of dissolved

chemicals. Since ground water moves through rocks and subsurface soil, it has a lot of

opbortunity to dissolve substances as it moves. Fer that reason, ground water will often have.
more dissolve substanee than 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 enot;gh concentration in ground water to cause problems. X

Having a basic understanding about ground water quality will help ensure that your well

RUPUDSRIVNIST

is supplying portable water for your household. Along with human activities, water quality is

affected by combination of natural processes.




7.1.1 Standards Followed

Depending on the impact of concentration of various jons in water or human health and

plants, various standards have been laid down by different agencies. These standards are useful

for deciding the suitability of water for drinking and irrigation purposes. For the analysis being

carried out in water quality laboratories the standards approved by World Health Organization

(WHO, 2007) and Nigeria Industrial Standard (NIS 554, 2007) are shown in appendix A.

2.1.2 Physical Contaminants

The most noticeable alteration of water quality fall within this category. The most

common physical contaminant of water is suspended sediments, others include organic materials

terials such as celophine, bottles, tins, papers

such as remains of plants and animals, inorganic ma

etc and plant residues. Most sediments occurs because of soil erosion.Turbidity is easy to see,

s. Itis caused by the presence of suspended

and thus a likely source of dissatisfaction for the user

‘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 of detergents. The foam itself does not

eat, but it may indicate that other s, more dangerous pollutants associated

pose a serious health thr

with domestic waste are also present.

©2.1.3. Chemical Contaminants

ed to- chemical alteration, because as it moves

Groundwater is partiéularly subject

downward from the surface it slowly dissolves some materials contained in rocks and soils.

Chemicals are major source of water contaminants. Some of these chemicals occur naturally in

water (Richman, 1997)




The domestic sewage composed of faeces from pit latrines, kitchen 1auhdry waste are the

major SOUrces oi £ pollution for the house hold wells. A chemical analysis is usually necessal"y for
individual water supply sources. These wili indicate

() The pessible presence of harmful or objectionable substances.

(ii) The potential for eorrosion within the water supply system. , -

(iii) The tendency for the water te sustein fixtures and clothing.

2.1.4. Bacteriological Contaminants

Varieties of water borne disease are aﬁribUted to untreated or inadequate treated
groundwater containing pathogenic forms of bacteria. Biological contaminetion of a ground

water may occur when human or animal waste enters into an aquifer. Standard test to determine

belongiﬁg to coli form group are present. The recent faecal bollution of water sources are
indicated by the presence of coli form bacteria viz, Escherichia coli.

From the health point of view, the most important characteristics of good water is

the water source may have diseases due to faecal organisms. Faeces of healthy as well as ill
people contain millions of Escherichia coli.

22. Source of Water Pollution

Pollut1 on has always been caused by man and animal in various activities. In developed

and then disc;hargedv into rivers and streams having met the set standards e.g 20/30 standard i.e

20rhg/1 BOD and 30mg/l suspended solid (Singodojfin and Mson, 1997).

the safety of groundwater for drinking purposes involves identifying whether or not bacteria.

obv1ously the absence of pathogenic organisms. However, some of fhe individuals who pollute'

world, domestic sewage, mdustnal sewage etc are treated as sewage works to reduce its toxicity




vide refuse dumps. Often these are merely

For high density housing it is usually to pro

convenient.pieces of spare ground on the road side. Refuse is scattered by wind, goats, lunatics
* and children. After collection of the main mass of refuse some still remains as a bteeding place

for flies whose €888 and larvae penetrate the ground. When rain passes through it to the grounid

there is inevitable pollution floating solids are’unsightly, organic matter exerts an Oz demand and

pathogens can create a health danger down stream unless the water table is high.

Water pollution may originate from 2 point source Of from dispersed source. A point

a smgle pipeline or channel or when harmful

source pollutant is one that reaches water from

” substances are emitted directly into a body of water (Terry, 1996), such as sewage discharge Or

out fall pipe. Disperse sources are broad, unconfmed areas form which pollutants enter 2 body of

water. Surface runoff from farms, for example, is a dlspersed source of pollutlon, carrying

animal wastes, fertilizers, pesticides, and silt into near by streams. Point source pollutant are

ince they flow to a single location where

easier to control than dispersed source pollutants. St

m from the water. Such control is not usually possible over

treatment process can remove the
’ \

- pollutants from dispersed sources. It is best reduced by enforcing proper land use plans and

development standards. Types of water pollutant include pathogenic organisms. Inorganic

chemicals, sediments efc. SEWage is primary source of the first three types.

2.3, Chemical Examination of Water

Chemical composmon of water depends on the charactenstlcs of the catchment Ground

| water acquires the characterlsttcs of the so11 through which it flows. Common ch{emical

ppollutants whlch are of importance in water, are indicated i the table 2.3 shown in Appendix C.

Reported (Samaila, 2004)

10




2.4. Groundwater Contamination from a Waste Disposal
ess, rock of sediment type and location

uifer such as thickn

The physic:al property of an aq
toa large extent d.eterrnines whether or not contaminants from land surface will reach the gronnd
ifer than for confined

water. The risk of contamination is greater for unconfined (water table) aqui
aquifers because they usually are nearet or to the land surface and lack an overlying confining
layer to impede the movement of contaminants.
2.4.1 Effect of of Physical Contaminant to Groundwater Quallty

There are different types of impurities. These are orgamc chernicals 1norganic chemicals,
turbidity etc. Organic contaminants include various pesticrde 1ndustrial solvent etc.
Turbidity refers to clondiness by very small particles of silt, clay and other substances
» n drinking water is obJectionable to. most people.

~ended in water. Even a slight turbidity 1
cs of drinking watet

susp

'Colour; taste and odour are physical characteristi that are important
for aesthetic reason rather than for health reasons. Where hlgh pH causes bitter taste; water using
become encrusted. Taste and odour may be caused by naturally occurring dissolved

appliances
n egg odour caused by HaS.

e well water supplies, for example have a rotte

staminant to Groundwater Quality

oils, plants, and in the

organics or gases. Som

2.42 Effect of Bacteriological Co

| Coli form bacteria 0CCUT naturally in the env1ronrnent from s
intestine of humans and other warm blooded animals. Used as an indicator for the nresence of
pathogemc bacteria, Viruses, and parasite from domestic waste. ' |
2.5. Effect of Chemical (Heavy Metals) Containinant to Groundwater Quality

2.5.1 Effect of Manganese:

ome element in water, even when present in small quantities.

Manganese can be a troubles
It can be deposited in water in the presence of oxygen. Large ‘quantity of manganese ar¢ toxic.

11




n rarely exceed 1.0mg per liter in a well .aerated

The concentration of manganese i solutio

surface water. However, much higher concentrations can occur in ground waters subject to

reducing conditions. The World Health Organization and the Nigeria Industrial Standard gives @

¢ liter and a maximum admissible concentration of 0.2mg per liter (NIS

guide level of 0.02mg pe

554,2007), 0.5mg per liter (WHO, 2007). -

These heavy metals are different chem ally and so they cause different problems.

Manganese causes dark brown o1 black stains on umbing fixtures.

252 Effect of Z_inc:»

Found naturally in water. It occurs in source water and may be added to finished-water

B

through corrosion of metal piece. Most frequently in areas with mines. It can enter into the

environment from industrial waste, metal plat'mg and plumbing.

'A_dverse health effects: associated with zinc results'mofe from too low an intake rather

‘than from an excessivé intake. The adult requirement for zinc is 15mg per day. Drinking water

9% of this requirerhent. The WHO 2007 guide level for zinc in drinking water

cgntributes about 3
is 3mg per liter. Maximum permissible limit is 15mg per Jiter. Heavy metal (Zn) standard is

based on levels that cause human health problerh, staining problem and taste. It is set under o

WHO, 2007 and NIS 554, 2007 drinking water standards. These standards set up for Zinc, is

3mgper liter.

This metal has negative effect on. human health except manganese Whose limit is only

aesthetic objectives. Its presence in water can cause taste, economic damage and impacts

brownish stains t0 laundry. While the others like zin¢ also impact an undesirable taste of water.

" Although effects associated with zinc result more from too low an intake rather than from an . f

12




akness and pain, irritability,

drinking watet and health effect in eXcess.

s it causes muscular we

. excessive intake. But when taken in exces

and nausea. It also has undesirable taste effect on
The level of zinc associated with these effects is 40mg per liter over a long period.

253 Effect of Chromium:
Chromium O0CCurs in drinking water in its +3 and +6 valence states, +3 being more

common. The valence is affected by the level of disinfection and pfesence of reducible organics. -
It can also enter the environment from old mining operations run-off and leaching into

WHO, 2007 and NIS 554, 2007 standards for drinking water 18 0.05mg per

groundwater. The
liter. Then, chromium III is nutritionally essential, non toxic and poorly absorbed. Chromium IV
is much more toxic than chromium III, causes liver and kidney damage, internal hemorrhaging,

respiratory damage, dermatitis and ulcers of the skin at high concentrations.
The longtime consumption of drinking water with high concentration of the heavy metals

m or little trace of it might also have an effect .

stated above can lead to proble

. 2.6. Treatment Methods fo'r Heavy Metals (Zn, Mn, Cr) Removal

¢ for the removal of heavy metals. Chemical

There are number of technology availabl

precipitation is most commonly employed for most of the metals. Common precipitations

include OH, CO;* and S, Metals are precipitated as the hydroxide through the addition of lime
amphoteric and exhibit a point of minimum solubility. The pH of minimum solubility varies with
the metal in question. Metals can also be precipitated as the sulphide or in some cases as the

ne, effluent metal concentrations may be as

carbonate. With precipitation and classification alo

ncentrations to 0.5mg Per liter or less.

high as 1 to 2mg per liter. Filteration could reduce these €O

13
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Metals can be removed by absorption or activated carbon, aluminium oxide‘s, sili@a;, clays
| ;nd synthetic material such as Zeolites and resiné. In the case of absorption, higher pH favors the
absorption of cation while a lower pH favors the absorption of anion.

2.6.1 .Removal of Mangaﬁese: Among the many forms aﬁd compounds of manganese only the
manganous salts and the highly oxidizéd permanganate anion are appreciably soluble. The latter
is a strong oxidant that is reduced under normal circumstances to insoluble manganese dioxide.
The treatment teéhniques for its removal conversioﬁ of the soluble mahganous jon to an
_insoluble precipitate. Removal is effected with oxidatioi_i ofv the manganbus ioﬂ and separation of
the resulting insoluble oxides and hydroxides. Mangaﬁous ion hés a low reactivity with oxygen
and simple aeration is not an effectivé technique below pH. 9 (Alkaline). It has been re;pé;céd that
even at high pH levels, organic matter in solution can c&mbine with manganese reduction by
precipitation. The use of chemical oxidants to convert mgnga.nous jon to insoluble manganese
dioxide in conjunction with coagulation and filtration has been employed.

2.62 Removal of Zinc: Zinc can be removed by precipitation as zinc hydroxide with either
lime or caustic. The disadvantage of lime addition is the co.ncurrent'precipitation of calcium
-sulphate in the presence of high sulphate level in the water.

2.6.3 Removal of Chromium: The reducing agent commonly uséd for chromium wastes are
ferrous sulphate, sodium meta-bisulphate, or sulphur dioxide. Ferrous sulphate and sodium meta-
bisulphate may be dry or solution-fed, SOz is diffused into the system directly fromm gas
cylinder. Since the redtiction of chromium is most effectivé at acidic pH values, a reducing agent -
with acidic properties is dqsirable. ‘ A |
These heévy metai removal systems have the following disadvantages; They often

require the use and handlihg of strong. oxidants, they do ﬁot always produce a satisfactory

14




stem have the following disadvantages; They often require

These heavy metal removal 8y

the use and handling of strong oxidanfs, they do not always produce @ satisfactory effluent

quality and the filtration rate are limited: Making the équii)ment large and expensive (Samaila;

2004).

15




CHAPTER THREE

3. MATERIALS AND METHOD

31 Study Area S :
Kpakungt, is situated in South-West geographical zone of Minna, Niger

'E - 6°32°E and latitude 90 35°N - 9° 36°N. Kpankungu falls

The study area,

en longitude 6’ 31

- state. It lies betwe
s an average annual r

ainfall

Nigeria (Southern Guinea Savanna). It ha

within the Middle Belt of
ak. The range of ~'

1200mm and 130
9.73°c-37.32°c and

ainfall is at its pe

s humidity during greater

ranging betweeh Omm, in August T
the climate has €XCeS

temperature; varies from 1
part of the year. The months of February, March and April of every year, the area is at its peak of -
d the people of that area depends on underground water tb gustain their

hotness, during this perio

life. , :
The dump sites are located close to the residential structures in Kpakungu, while pit

latrine are inside the compounds and very close 10 the well about 1m away. Also, gutters are
s are very élose to either

ells studied are within this radius, these well

close to these wells. The W
ine or gutters that the leach ate definitely impacts ont the ground Water'oveirtime.

+the dump or latr

32  Sample Size Determination
Three existing wells of less than 6m (19.69 ft) depfh each locate at dist
m from the dump sites were used as sampling points for groxw1d water

two (2). 2m, 120m; 150

quality testing. For each well one (1) sample of the ground water was collected, analyzed ad
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et

1able were obtained. The

ded. This was all the values recorded in the

f the level of

iven sample of water.

impurity in any &
r samples. The plastic bottle was

constituents present recor

analysis of water is the determination O
to collect wate

Three 1.5 liters plastic bottles were used
oured out in order to make s€ of the plastic bottle t0

the, water was P
well was first

obtained as bottled water;
ffect from the bottle. The sample from each

ample as collected. They were

oid any other €
d fq prevent the

the small to av
properly corke

they ere labeled and

collect

use to rains bottle before main s
rder to achieve 2 god result,

e from being contaminated. Ino
he water analysis Wer®

water sampl
1 the bottles. T

f their collections Were written and posted 0
or Sector) Regional Water

location O
carried out at Federal Ministry of Agriculture & Water Resources(Wat
Quality Laboratory, Minna.
3.5 Physical Analysié Procedure
as carried out in order 10 c}eterm'me,‘ the ‘physical charactg:xistics‘; of the
turbidity,

This analysis W
samples collected. The physical parameters used for the tests are as follows: colout,
temperature and odour. Odour was analyzed selling the water samples, this are of the relative

subjective methods.
331 Turbidity Determination
Material / eqqipment used
Sample vial, IMP turbidity meter
Procedure for Turbidity
énd handle it by top-rinse the vial with the saxpp?le, then fill |

any sample vial
and ensﬁre

' Obtain a clean and

ml of the sample cap h a soft link free clothe supplied

w1th about 10 ping the vial wit
m smudges, clean and drj'.

outside the vial is free fro

17




power, sap sequence the display blanks (...Rd...) for

by pressing the ON/OFF key. After the

pears (turbidity value).

mark with the meter’s index. Press the READ‘ (ENTER KEY):

pear, which the turbidi

In case of second vial, insert in the

about 12 sec. after which a value ap

ell and align the vials‘
Rd...) and the value will ap

sample W
ty values 18 for other

the display links (..

samplé this steps is repeated.

'3.3.2 Colour
Naturally, colour of any water tends to be yellow or bfown and‘this is associated with an
increase in turbidity. Shallow ground water and surface changes in Colour_ is significantly due to
es and this indicates the need for

contamination either due to rain or anthropogenic SOUrc

v

remedial action.
n or by colour measurem

ent using box or a

Monitoring colour may be through observatio

spectrophotometer.

3.4 Chemical Analysis Procedure
is cleared by the following parameters which were

The chemical analysis of this sample

determined using appropriate methods. Manganese, Zinc, chrom

conductivity.

34.1 Determination of Conductivity

Method: Conductivity is measured using the conductiv'ityfnéterClVID 800hydro check

conductivity meters.

Apparatus/R.eagent
CMD 800hydro meter and cell.

Procedure for Conductivity

18

um, chloride, total alkalinity and




© CMD 800hydro meter and cell.

r Conductivity '
eaningful and repeatabl

Procedure fo
ductivity can be made,

e measurement of con

Calibration: before m:
the setting oOr cell constant K and sample temperature'must be made for specific conductivity at
lute measurement. To view the cell constant K, switch on'to

25%C or at least known for cell abso
A. Then, C+A (hold)

A, insert cell into test s

-K will be displayed.

MS (micro Siemens) by key
Making measurement: Switch on the key olution and_reading will

‘be display.

342 Determination of Alkalinity

Ap'paratus/Reagent
H,S04, Bromcresol green indicator, 750ml beaker

Procedure for Alkalinity
Measure out 100ml of the sample into a 50ml beaker and titrate using 0.02N H,SO04. Put
three to four (3-4) drops of bromcresol green indicator and titrate till the colour chahgesf from

green to yellow.

3.4.3 Dei‘ermination of Chrominm

Colorimetric Method
Apbarétuiseagent |
Stock chromium solution, metric acid, (concentrated HNO3), biphenylcarbazide solution,
125ml E'rlenmeyer'ﬂask. | | |
Procedure for Chromiﬁm ) ]
Pipette 25mi of the sample or standard into a 125m1 Erlenmeyer flask

Add 1-2 drop HNO;3 to each of the samples. PH should be 1+ 03 |

19




w5 to 10 minute for

Add 0.50ml diphenycarbazide to each sample using automatic pipet. Allo

full colour development.

3.4.4 Determinaxtion of Chloride

Argentometric method

Api)aratusIReagent |
hromate indicator (K2Cr04), standard silver nitrate titrant (AgNO3),

" Potassium €

he sample 1S highly

hloride
to 100ml. If ¢

I’récedure for C
Use a 100mi sample or @ suitable portion diluted
ed, add 3ml AI(OH)3 suspension, mix, let settle, and filter. If this sulfates sulfide or sulfite

colour
ml H,0, and stir fo

is present, add 1 t one (1) minute.
- Add 1.0ml K,CrO4 indicator solution. Titrate with standard AgNO; titrant toa pinkis yellow and

point ‘be consistent in end — point recognition.
3.4.5 Determinatidn of Zinc
Spectrophotometer method of analysis was used

Apparatusl]ileagent
Spectrophotometer, sample cell, zincover (V) pillow, cyclohexane

Procedure for Zinc
s with 1:1 hydrochjdoric acid

Fill a 25ml sample cell with 20ml of sample after rinsing glas
the contents of one zincover five reagent powder pillow. Cap, invert

nized water. Add
der must be compl

and deio
the powder (Powd:

several times. to completely dissolve etely dissolved or

inconsisteht result may oceur).
- Measure 10ml of the orang® solution into another sample cell (which the is the blank) add
ne to the remaining orange solution in the first sample cell (the prepared

0.5ml of cyclohexane 0

20




conds (the prepared cell). A three 3

cell, shake vigorously for 30 se

the blank into the

Tightly cap the
ly cover the sample cell

‘sample).v
begin, place cell holder. Tight
ad zero (0). Immediately place the

and then read

minute reaction will
prepaxed sample into the cell

with the instrument cap- Tt will re
ample cell with the instrument cap, result. This will be

nolder. Tightly cover the s

done also for the other two samples.

3.4.6 Determination of Iron

Phenanthroline method

Apparatus / Reagents
Concentrated HC, containing less than 5% X 107 iron.

Hydroxylamime hydrochloric solution
r, 125ml Erlenmeyer flask, volur_netric flask.

NH,0H HClin 100ml wate

R
3 .

k. If this

S

Prdcedure for Iron
Erlenmeyer fla

and measure 50.0ml into a 125ml

yrtion an&

a. Mix the sample thoroughly
curately measured pe

than 200mg iron
ntrated HCl and 1

sample contains more use a smaller ac

and add: 2ml of conce

ml of hydroxylamine hyd;rochloride

dilute to 50ml

solution.
and boil until the volume is reduced to 10-20ml. cool to room

a few glass beads

b. Drop in
temperature.
c. Transfer to 2 50ml or 100ml volumetric flask adds 10ml ammonium acetate buffer
line solution, and dilation to the mark with di:‘stilled water.

solution and ml of phenanthro

Mix thorough and set aside for 10-15 minutes for full colour development.

intensity photom of the blank |

etric at Slomm. Subtract the aB’sorbancqa

4. Measure the colour
ne the net _absorbahce.

from that of the sample to determi
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3.4.7 Determination of Manganese

Colorimetric Method

Apparatus/Reagent
ber 1 and 2 tablets

Colometric meter, test tube, Manganese num

Procedure for Manganese

Fill test tube to 10m! mark.

Add one manganese No. 1 tablet crush and mix to dissolve.
Add one manganese No.2 tablet crush and mix to dissolve, cap the tube.

Stand for exactly 20 minutes at 20°C

Take the test reading.

The result of the chemical analyses are shown in the table below:

35 Biological Analysis Procedure
ne in order to determine the lcoliform count and the total bacteria

The b1olog1cal analysis was do
count. Test for Coliform bacteria and Escherichia coli are the most important routine
mlcroblologlcal examinations carry out o drinking water. They prov1de the most sensuiv«e means
for: detecting faecal contammatmn for assessing the effectweness of water treatment and
disinfection and for monitoring water quality m d1str1but10n In the contest of this method,
organizations which oxiaase negative, produce acid from lactose and form all shades
| 4 hours at 30°C follo

yellow colonies on membrane filter (after incubation for
37°C) are regarded as Coliform bacteria which possess beta-galatosidas
negative) produces acid from lactose and indole from tryptophan, and from all shades

22

and sizes of .
we‘d by 14hrs. at .
e. The E.coli (Qxidése,

and sizes




at 30°C followed by hrs 379’C or

mbrane filter (after incubation for 4 hrs

of yellow colonies on Me
bers of the family

44°C). Both Coliform pacteria and E.coli have been regarded as mem
, Enterobacteriaceac. Most strains of E.coli produce beta-glueronidase enzyme.

Method

Membrane filtered rrrethod.

ApparatuSIReag;ents |
Membrarle filtration apparatus, incubators (far 'ctssisted either static temperature or temperature
cycling)—capable of maintaining temperature of 30i1.0°C, 37+1 0°C and 44jr_0.5°C, or cyclical
incubators fitted with timers, capable of maintaining these temperatures.

1s, sterile or sterihsable filter furmel and vacuum source.
or 44.0+0.5 and test tube

_filteration apparatu

¢ baths (or mcubators) set at 7. 0+0.5,

_smooth tipped forceps; water

racks rnembrane lauryl sulphate broth.
Peptone 40g, yeast extract 6g, lactose 30g, phenol red (0.4%m/v aqueous sollution])v 50m,
elg, distilled deromzed or similar grade water 1 litre.

sodium lauryl sulphate-specially pur

Analytical Procedure
Sample Proeessing: Place an absorbent pad into each of the two sterile petri dishes.
to saturate the pat. Allow the medium

Aseptically, add sufficient membrane lauryl sulphate breth
s medium. Confluent growth may result if

and discard my eXces

nnecttoa source Of vacuum

to soak into the pad and pour off

not done. Place the disinfected filtration apparatus in posrtron and co
with the stop cork turrred off.. Remove the funnel and hdlding the edge of the membrane filter
with ster'rle smooth—tip foreeps; place sterile membrane filter, grid side upwards, untd the porods
e trre sterile funnel securely on the filter base. Pour of pupette the

‘disk of the filter base. Replac

le into the funmel. When the volume of sample to be ﬁltered is less than

require volume of samp
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710m1 add 10 to 20ml of sterile diluents (e.g. quarter strength rmger s solution or maximum

sample. The eases the. drspersron of the

recovery diluents) to the funnel before addition of the

e filter during the filtration process. Open the stop

- bacteria over the entire surface of the membran

cock and apply a vacuum ot exceeding 65kpa (SOOmm of mercury) and filter the’ sample slowly

through the membrane filter. Close the stop cock as soon as the sample has been ﬁ'ltered»sc;) that

as little air as possrble is drawn throu h the membrane filter. Remove the funnel and transfer the

the pads saturated with membrane lauryl sulphate broth. Ensure

membrane filter car to one of

that no air bubbles attract bet the membrane filter and medium. Repeat the process with the

second volume of water.

When the funnel is removed, it can be placed in 2 boﬂmg water bath containing boiling

distilled, deionized or similar grade water for one mmute (if the funnel is to be reduced). The

Petri dishes inverted and placed in an incubator at 30°C for 4hrs. One dish is then transferred to

an incubator at 37°C 14hrs (for Coliform bacteria) and the other dish to an incubator at 44°C for

14hrs (for E.coli). alternative cyclical temperature incubators can be used. After the total

incubation period of 18hrs, examine the membrane filter under good light, if necessar}y with a

hand lens (colour are liable to change on cooling standing). Hence, Avvvithin 15minutes of being

removed from incubator, count all yellow colonies (however faint) irrespective ‘of size. The

number of colonies counted on the membrane filter incubated at 37°C is regarded as the number

of presumptive Coliform bacteria and the number of colomes counted on the membrane filter

incubated at 44°C is regarded as the number of presumpt‘ive Escherichia coli.
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36 Health Implication

ologicdl‘contaminations of water from the

As a result of the high levels of chemical and bi
ch water is consumed without treatment.

shallow wells, health problems are imminent when st

25




CHAPTER FOUR
4.  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 ); Regronal water quahty laboratory, ana. It is

shown in table 4. 1

4.2 Discussion of Results

The results shown in the tables were obtained from the physical chemical and biological
analysis of water sample. |

Appendix A shows the World Health Organizatidn’s (WH,O, 2007) Nigeria In.dﬁstrial
Standard (N [S 554: 2007) recommended concentratlon/standard range for water quahty
: parameters This is a guide for ascertaining the quality of Water for industrial and dome stic use.
In preparing the table of parameters and maximum permitted limits. Care has been taken to
‘encsure that flexibility is carefully managed and balanced takihg into ‘consideration. Water system
economie viability without anduly lcompromising the health of the consumers.

Table4.1, 4.2 and 4.3 shows the parameters of the sample one (1) twe(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 Nigeﬁa industrial standard shown in
Appendix A.

The chemical parameters most of it were found to be within acceptable timits exc:ept for
few (e.g. Iron in table 4.1, Mn in table 4.3, also‘ temp in all the tables) as recommerlded in-both

standards, WHO and NIS 554 in this chemieal charact'eristic.s,' p(.)siti\‘fe variance in Ph value is

not good enough, because it tends to make the water more acidic thah“it ought to be whereas, -
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v

corded. The total éoliform |

acteristics of the samples tested and 1€

The biolo gical char
m the well.

count (indication of faecal contamination) and E.coli are high for all the samples fro
The wells are 2m, 120m, 150m away from the dump site i.e. the biological characteristic s far
e the World Health Organization’ s and Nigeria industrial standard. Therefore, this well

d and not fit for consumptio

abov
has effect on human health.

water are contaminate n, because it
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Table 4.2: Variance for Water Sample 1

Remark | NIS 554 | Remark

Parameters WHO
' standard Variance
| Variance

Tgmperatme ’C 3.8 Not ok 3.8 Not ok
P ' - - - - -
Dissolved oxygen Mg/L - - - -
Conductivity Ns/cm +1461 | ok -39 Not ok
Total dissolved solid Mg/L . +303.87 ok -196.13 Not ok
Turbidity NTU -11.13 Not ok -11.13 "Not ok
Suspended solid Mg/L - - - -
Colour TCU -332 Notok . |-332 Not ok
Fluoride Mg/L . | +149 .ok -+1.49 Ok
Sodium Mg/L +124.96 ok +124.96 Ok
Potassium Mg/L - - - -
Nitrite - Mg/L +9.985 ok +49.985 ok
Nitrate Mg/L -6.97 Not ok =177 - Not ok
Ammonia Mg/L -1.3 Not ok - -
Tron - Mg/L -0.55 Not ok, -0.55 Not ok
Manganese Mg/L +0.478 ok +0.178 0k
Zinc | Mg/l +2.96 ok | +2.96 | Ok
Chromium Mg/L 1 40.04957 ok +0.04957 Ok
Calcium 10n Mg/L +24.9 | ok +24.9 0k
Magnesium 10n Mg/L -5.9 Not ok -5.9 Not ok
Bicarbonate (HC°3) Mg/L - - - -
Carbonate (C03%) Mg/L - - - -
Chloride | MgL +99.05 Ok +99.05 Ok
Alkalinity MgL | *79 ok - -
Odour | Mg/l . +3 Ok - -
Hydroxide - Mg/L - - - -
Total coliform Cfu/100ml | -204 Notok ~ |-194 Not ok
E-coli Cfu/100ml | -4 Not ok -4 Not ok
Total hardness Mg/L -50 Not ok - ' -
Calcium hardness Mg/L - - +25 0k

‘Magnesium hardness Mg/L - - - -
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Table 4.3: Variance for Water Sample 2

Parameters Unit WHO Remark NIS 554 | Remark

standard Variance

Variance
Temperature °’C 3.7 Not ok 3.7 Not ok
P - - - - -
Dissolved oxygen Mg/L - - - - _
Conductivity Ns/em +1138 Ok -362 Not ok
Total dissolved solid | Mg/L +87.46 Ok -412.54 Not ok
Turbidity NTU +2.76 Ok +2.76 Ok
Suspended solid Mg/L - - - -
Colour TCU -356 Not ok -356 Not ok
Fluoride Mg/L +1.01 Ok +1.01 Ok
Sodium Mg/L +138.5 Ok +138.5 Ok
Potassium Mg/L - - - -
Nitrite Mg/L +9.18 Ok +59.18 Ok
Nitrate Mg/L -4.755 Not ok -5.555 Not ok
Ammonia Mg/L -0.8 Not ok - -
Iron Mg/L +0.22 ok +0.22 Ok
Manganese Mg/L +0.43 Ok +0.13 Ok
Zinc Mg/L +2.93 Ok +2.93 Ok
Chromium Mg/L +0.04957 Ok +0.04957 = | Ok
Calcium 10n Mg/L +26.504 Ok +26.504 Ok
Magnesium 10n Mg/L -17.368 Not ok -17.368 Not ok
Bicarbonate (HC"3) | Mg/L - - - -
Carbonate (C03%) Mg/L - - - -
Chloride Mg/L +106.55 Ok +106.55 Ok
Alkalinity Mg/L -93 Not ok - -
Odour Mg/L +3 Ok - -
Hydroxide Mg/L - - . - -
Total coliform Cfu/100ml1 | -160 Not ok -150 Not ok
E-coli Cfu/100ml | -3 Not ok -3 Not ok
Total hardness Mg/L -93 Not ok - -
Calcium hardness Mg/L - - +78 Ok
Magnesium hardness | Mg/L - - - -
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Table 4.4: Variance for Water Sample 3

R e e

Parameters Unit WHO Remark NIS 554 Remark

standard Variance

Variance
Temperature °C -3.6 Not ok 3.6 Not ok
PH - - - - - -
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 10n ‘Mg/L +26.11 Ok +26.11 Ok
Magnesium 10n Mg/L -7.36 Not ok -7.36 Not ok
Bicarbonate (HC’3) | Mg/L - - - -
Carbonate (C03%) 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/100ml | -75 Not ok -65 Not ok
E-coli ‘ Cfw/100ml | -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
5.1 Conclusions | | N |
The study of this m:‘¢a has revealed that the concentration of waste materials pit latrine and
gutlors closc to or within r\esidential areas systematically pollutes ground water over time,
Clcarly; the problems associated with water pollutions have the capabilities to distupt life
to great cxlcnt..Thc government should try to combat water pollution thus acknowledge the fact.

that water pollution is indeed, a serious issue. But the government alone cannot solve the entire

Le. distance of well from gutters and latrines. Around the houses, they should keep litter, pet
waste, leaves and grasseé clippings out of gutfers and storm drains. The people have the ability to
combat wétcr pollution. | |
5.2 Recommendations

It is found that the water is i)plluted éhysically and biologically. Follutlon of the well -
depends on the nature of the well i.e. vneamess‘ to waste, dep‘p of well, type of construction and
fetching pale. Awareness and eduéatioﬁl will most assuredly continue to‘be the two most
.Important ways to prevent water pollutil)n.v ‘

Land diqusal is the most common management strategy for municipal solid waste, g
Refuse can be safely deposited in a sanitary land fil] a diqusal'site that is carefully selécted,

designed, constructed and operated to protect the environment and public health. One of the most

important factors relatin g to land fill is that the buried waste never comes in contact with surface
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water or ground water. Engineering design requirements include a minimum distance between
| the bottom of the land fill and the seasonaily high ground water. Most new kind fills are required
vto have an impermeable 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 impexjmeable cover

to keep precipitation of surface away from the buried waste.

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

which can hold about ten (10) cubic metres of refﬁse; Sliding panels enable the container to be
completeiy 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 usihg a purpose made lifting
~device on the side. |

~ The principle of controlled tipping is that layers of refuse are compacted and covered by
a layer of inert material. Ameficans call it “sanitary land fill”. To allow for proper disposal.
Protection of Wells

1. Well should of deep

2. | The sides of the well should be lined with impervious material to a dept of about three
meters to prevent tﬁe entering of the water flowing near the ground.

3. An area within 15 meters of the well should be kept free from pollution. In this areva,
there should be no‘any pit lafriﬁes, soak a ways.or cesspits should be relocated and
refuse dump should be minimum of 200 meters éway.

Local gevemment s;houlfi éiesigqate sacrifice aréa 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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52 Appendix A

[ Parameters Unit WHO, 1994 |NIS 554, 2007
standard | standard

Temperature °C |25 Ambient
pH - 6.5-8.5 6.5-8.5
Dissolved oxygen Mg/L - - :
Conductivity Ns/cm 2500 1000
Total:dissolved solid Mg/L 1000 500
Turbidity NTU 5 5
Suspended solid Mg/L - -

Colour TCU 15 15
Fluoride Mg/L 1.5 1.5
Sodium Mg/L 200 200
Potassium Mg/L - -

Nitrite Mg/L 10 50

' Nitrate Mg/L, 1 0.2
Animonia Mg/L - -

Iron , Mg/L 0.3 0.3
Manganese Mg/L 0.5 0.2

Zinc Mg/L 3 3
Chromium Mg/L 0.05 0.05
Calcium 10n Mg/L 75 75
Magnesium 10n Mg/L 30 0.2
Bicarbonate (HC°3) Mg/L - -
Carbonate (C03%) Mg/L - -
Chloride Mg/L 250 250
Alkalinity Mg/L 200 -

Odour Mg/L 3 Unobjectionable
Hydroxide Mg/L - -

Total coliform Cfu/100ml 0 10

E-coli Cfu/100ml 0 0

Total hardness Mg/L. 100 -
Calcium hardness Mg/L - 150
Magnesium hardness Mg/L - -
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Appendix C
Table 2.3

Water Chemical Pollutants

Pollutants Pollutant Pollutant
Calcium (Ca™) Dissolved Salt (anion) Alkalinity, Acidity
Magnesium (Mg"™) « Hardness
Iron (Fe™™) “ ' | Hardness, Color, Taste
Zinc (Zn™) « o Taste | |
Bicarbonate (HCO3) Dissolved Salt (cation) Hardness, color
Carbonate (CO5-) « Alkalinity
Sulphate (SO) o « «
Chloride (CI) « Lascative
Flouride (F) 3 A I Taste
Organics o . Tooth motting color
Gases O, Dissolved gases Corrosion, Oxidation

- co, « Acidity

H,S “ Acidity, Redﬁcing agent

Source: A Kastalsky, 1989.
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