DAFFODIL INTERNATIONAL UNIVERSITY JOURNAL OF SCIENE& AND TECHNOLOGY, VOLUME 8, ISSUE 2, JULY 2013 25

THE PHYSICOCHEMICAL EFFECT OF LEACHATESON
GROUND WATER WITHIN OKPUNO-EGBU UMUDIM
DUMPSITE NNEWI, ANAMBRA STATE NIGERIA

Stephen O. Momoh, Chinedum O. Mgbemena, Segun Badigg, David O. Matthew,
National Engineering Design Development Instititegwi,
Anambra State, Nigeria

E-mail: stevmomoh@yahoo.com

Abstract: Water samples were collected from six
different borehole sites at radial distances of
50metres, 90metres, 100metres, 130 metres 150
metres and 220 metres respectively within the vicinity
of Okpuno-Egbu, Umudim, Nnewi dumpsite in
Anambra Sate, Nigeria and analyzed for
physicochemical properties, microbiological and
heavy metals levels. The parameters determined were
the turbidity, conductivity, pH, total dissolved solids
(TDS), Total Hardness, Iron, Nitrate, Phosphate,
Sulphates, Magnesium, Chloride, Calcium and heavy
metals such as Copper, Zinc and Lead, Cadmium
using conventional equipment and standard
laboratory procedures. These parameters were
compared with control samples and the established
international and national standards - World Health
Organization (WHO),U.S Environmental Protection
Agency(USEPA) and National Agency for Food and
Drug Administration and Control(NAFDAC). The
water samples from borehole sites within radial
distances of 50 to 130 meters from the dumpsite
geographical location was found to contain high
concentrations of cadmium above approved
standards. This study among other things revealed
firstly, that the dumpsite leachates are a major source
of the Cadmium pollution in this geographic location
and secondly, the contaminant level of the water from
the various sites are a function of the proximal
distance to the dumpsite and the topography of the
borehole site.
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1. Introduction

the chief source of ground water pollution. The
U.S. Environmental Protection Agency (EPA)

declared these HWS as one of the principal
threats to the environment and living organisms
[1]. The difference of ground water quality in

any area is a function of physicochemical quality
parameters which are influenced by geological
formations and anthropogenic activities of the
area [2].

Groundwater pollution is mainly due to the

process of industrialization and urbanization that
has progressively developed over time without
any regard for environmental consequences [3].

Researchers have worked on the environmental
impact assessment of various possible pollution
sources on the quality of groundwater. This has
been receiving global attention in the present [2],
[3], and [4]. The major sources of pollution in
groundwater are leachates from refuse
dumpsites, industrial liquid waste, domestic
waste, salt water intrusion, application of
agricultural chemicals, oil spillage and pipeline
vandalization and geological formations. These
sources produce pollutants ranging from heavy
metals, Chlorinated hydrocarbon, phenols,
cyanides, pesticides, major inorganic species and
bacteria.

In major dump sites in most municipalities,
wastes are burnt in the open and ashes
abandoned at the site. The act of burning
destroys the organic life, oxidize metals, hence
enriching the ashes left behind in metals. The

Water is the primary channel of human andeaChateS from these dump sites filter through
animal exposure to chemicals leaching fromthe soil and pollute the aquifer in the

scores of

municipal waste, industrial wastesurrounding areas. The use of compost from

hazardous waste sites (HWS), leaching oflump site for land reclaims especially among the
minerals from natural deposits, accidental spilldocal residents is a dangerous trend due to the

and leaks, and agricultural practices which ar&onsiderable
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amount of waste dumped
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haphazardly within the residential areas.2.1.1 Water Analyses

Landfills have been identified as one of theThe six borehole sites chosen for this study had
major threats to groundwater resources [2]. an average depth of 160 metres and located
In refuse dumpsitesy solid wastes gradua”yNithin the radial distances of 50m, 90m, 100m,
release its initial interstitial water and somdtsf 130m, and 220m from the centre of the dumpsite
decomposition by-products into aquifer, throughand are marked samples A-F respectively
the waste deposit. Such leachates contaifccording to their radial distances. For each of
innumerable organic and inorganic compoundsthe borehole analyzed, 10 litres of the
These wastes generate pollutants, majorly cBroundwater samples were collected in sterilized
and N species. These leachates from thes@olyethylene terephthalate (PET) bottles, stored
dump sites according to researchers constitutdt 25C and analyzed. The samples were

major source of heavy metal pollutant to bothanalyzed  for  physical,  chemical and
soil and aquatic environment. bacteriological factors. The qualitative analyses

were carried out at the water laboratories of the

Nnewi, the second largest city in AnambraOWena River Basin Authority, Benin City,

S_tgtem_ ng_erla_ and one qf the most pOpUIOUSI\Iigeria. The physical parameters examined were
cities in Nigeria is experiencing problems of he odour, taste, colour, turbidity and

municipal waste management; this is largely du .
P g | gely emperature. Chemical parameters analyzed

to unplanned development, rural-urban ;

migration and natural increase in commercial\lgv.ereI pg’s -ll—.gtal ngSp_?_n?ﬁdH S(;)Ilds, 'II'otaI

and industrial activities within the city. So far, !Ec,sct) VeN't .?' Scr(ﬂ 'd)’ Igha r?rt nesss,l hrotn,

this growth has not been complimented byNI rate, itnte, t-hioride, Thosphate, suiphate,
Magnesium Calcium and heavy metals such as

improvement in the quality of the urban . .
environment. Instead, these demographicCOpper’ Zinc, Cadmium and Lead. The pH was

expansion, increased industrialization anqgiLeVLZ:gggbiiﬂg a I\élﬁttlerrlgg:jo (g;an dﬁig?
g:{?ggiﬂilal ?ncélr\ggg: inha\gﬁe \c/gltjus;g aﬁgmeasgremen_t, analog mercury thermometer was
diversity of solid wastes generated in the City&lj'fj?gidlir;nreqzir(mg V';Z?perﬁggs m?gfuretmufg}gsgt;nd
[5]: determination. The samples were also analyzed
) for total dissolved solids (TDS), total hardness,
2. Materialsand Methods iron, nitrate (NQ), nitrite (NQ,), Calcium,
2.1 Site Description o ~ Chloride were carried out using titration
The study area shown in figures 1 and 2 is thenethods in the laboratory using the approved
Okpuno-Egbu, Umudim Nnewi refuse wastestandards for the examination of water. The
dump site (Landfill) situated opposite the concentrations of heavy metals such as Copper,
National Engineering Design Developmentzinc, Cadmium and Lead in water samples were
Institute, (NEDDI), along the Okigwe-Oba- getermined with an atomic  absorption
Onitsha Road, Coscharis Bus Stop, Nnewi inspectrophotometer. Also, bacteriological assay
Nnewi North Local Government Area of s used in the determination $feptococcus
Anambra State, Nigeria. The current solid wastgaecalis, Fungi/Yeast, Coliform bacteria and
generation from this city is about 3000 Egherichia Coli. All the results were compared
tonnes/day. The dumping site is located at th@yith the World Health Organization (WHO) and
following latitude 60040.88N and longitude the National Agency for Drugs Administration
6°54'26.87" E. and Control (NAFDAC) in Nigeria.
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Figure 2: Okpuno Egbu Refuse Dump Site

3. Resultsand Discussion
The results of the characterization test and th@ohiological examination conducted for the water
samples are shown in tables 1- 12 below:
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Table 1 The Physico-chemical characterization of Water SarAp

PARAMETERS SAMPLE(A) NAFDAC *WHO **USEPA
Coloul Colourles: Colourles

Odoul Odourles Odourles

Taste Tasteles Tasteles

pH 7.5 8.5-8.5

Conductivity (uS/cr 107.k 100(

Turbidity (NTU) 107.t 5

Total Suspended so 0 3

Total dissolved soli 78.C 50C

Phenol Alkalinity Nil 10C

Total Alkalinity 12.2( 10C

Total Hardness &

CaCQ 21.10 100

Chloride 63.1¢ 10C

Nitrate 0.1¢ 10

Phosphal 0.0¢€ 0.2

Sulprate 0.9C 10C

Calciumr 4.1C 75 0.t 0.5
Magnesiur 2.92 20 0.3 -
Iron ND(= Not detectec | 0.3 2.C 1.3
Coppe ND 1.C

Leac ND(= Not detectec | 0.01

Cadmiun 0.0z 0.00¢ 0.00¢ 0.00¢

Table2 Microbiological Examination for Sample A
Organism (cfu/ml) Result NAFDACLIMIT
Presumptive Colifori 0 0
E.Coli 0 0
Streptococcus faecs 0 0
Aerobic mesophilic cou 1 10C
Fungi/ Yeas 0 10C

Table 3 The Physico-chemical characterization of Water SarBp

PARAMETERS SAMPLE (B) NAFDAC | *WHO | **USEPA
Coloui Colourles: Colourles.
Odoul Odourles Odourles
Taste Tasteles Tasteles
pH 7.4C 6.5-8.5
Conductivity (uS/cmr 99.t 100(
Turbidity (NTU) 0 5

Total Suspended so 75.5( 3

Total dissolved soli 0 50C
Phenol Alkalinity Nil 10C

Total Alkalinity 24.4( 10C

Total Hardness as Ca(z 18.0(C 10C
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PARAMETERS SAMPLE (B) NAFDAC | *WHO | **USEPA
Chloride 63.1¢ 10C
Nitrate 0.1C 10
Phosphal 0.0¢ 0.2
Sulphate 1.4 10C 0.t 0.5
Calciun 3.61 75 3 -
Magnesiur 2.1¢ 20 2.C 1.3
Iron ND(= Not detectec | 0.2
Coppe 0.07 1.C
Leac ND (= Not detectec | 0.01
Cadmiun 0.0t 0.00z 0.00: 0.00¢

Table 4 Microbiological Examination for Sample B

Organism (cfu/ml) Result NAFDACLIMIT
Presumptive Coliform 5 0

E.Coli 0 0

Streptococcus faecalis 0 0

Aerobic mesophilic count 12 10C

Fungi/ Yeast 0 10C

Table 5 The Physico-chemical characterization of Water Sar@p

PARAMETERS Sample C NAFDAC *WHO | **USEPA

Colour(CTU 1 Colourles

Conductivity (uS/cmr 22.2( 100(¢

Turbidity(NTU) 1 5

pH 6.2C 6.5-8.5

Suspended sol 1 3

Total Dissolved so 16.1( 50C

Total alkalinity 24.4( 10C

Total Hardness as Cafs 7.0C 10C

Chloride 34.0¢ 10C

Nitrate 0.1C 10

Phosphal 0.8( 0.2

Sulphat 2.4E 10C

Calciumr 1.2C 75

Magnesiur 0.97 20

Iron 0.1z 0.2

Coppe 0.0¢ 1.C

Leac ND 0.01 - -

Cadmiun ND 0.00¢ 0.00¢ 0.00¢
Table6 Microbiological Examination for Sample C

Organism (cfu/m Resul NAFDAC LIMIT

Presumptive Coliform 0.00z 0

E.Coli 0 0

Streptococcus faecalis 0 0

Aerobic mesophilic count 1.2x 1¢ 10C

Fungi/ Yeast 0 10C
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Table 7 The Physico-chemical characterization of Water Sarbp

PARAMETERS Sample D | NAFDAC *WHO **USEPA
Colour(CTU 1 Colourles

Conductivity (uS/crr 82.6( 100(

Turbidity(NTU) 2 5

pH 6.2C 6.5-8.5

Suspended sol 0 3

Total Dissoved soi 59.¢ 50C

Total alkalinity 36.6( 10C

Total Hardness as Ca(s 26.0( 10C

Chloride 41.9( 10C

Nitrate 0.1t 10

Phosphal 1.2C 0.2

Sulphat: 3.2C 10C

Calciun 7.62 75

Magnesiur 1.7¢C 20

Iron 0.0¢ 0.2

Coppe 0.07 1.C

Leac ND 0.01 -
Cadmiun ND 0.00¢ 0.00: 0.00¢

Table8 Microbiological Examination for Sample D

Organism (cfu/ml) Result NAFDACLIMIT
Presumptive Coliform 0.0C 0

E.Coli 0 0

Streptococcus faecalis 0 0

Aerobic mesophilic count 2.4x 1¢ 10C

Fungi/ Yeast 0 10C

Table 9 The Physico-chemical characterization of Water Sar&p

PARAMETERS Sample E NAFDAC *WHO **USEPA
Colour(CTU 0 Colourles

Conductivity (uS/crr 16.2( 100(

Turbidity(NTU) 0 5

pH 6.3C 6.5-8.5

Suspended sol 0 3

Total Dissolved sc 11.7¢ 50C

Total alkalinity 12.2( 10C

Total Hardness as Ca(; 6.0C 10C

Chloride 38.3¢ 10C

Nitrate 0.1C 1C

Phosphal 1.1C 0.2

Sulphat 2.5 10C

Calciun 1.2C 75

Magnesiur 0.7t 2C

Iron 0.12 0.2

Coppe 0.07 1.C

Leac ND 0.01 - -
Cadmiun ND 0.00: 0.00¢ 0.00¢
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Table 10 Microbiological Examination for Sample E

Organism (cfu/ml) Result NAFDACLIMIT
Presumptive Coliform 0.0c 0
E.Coli 0 0
Streptococcus faecalis 0 0
Aerobic mesophilic count 70 10C
Fungi/ Yeast 0 10C
Table 11 The Physico-chemical characterization of Water Sarfp
PARAMETERS Sample F NAFDAC *WHO **USEPA
Colour(CTU) 0 Colourless
Conductivity (US/cm) 86.50 1000
Turbidity(NTU) 1 5
pH 6.30 6.5-8.5
Suspended solid 0 3
Total Dissolved soil 62.70 500
Total alkalinity 48.80 100
Total Hardness as CaGO 38.00 100
Chloride 45.40 100
Nitrate 0.10 10
Phosphate 1.30 0.2
Sulphate 2.80 100
Calcium 8.02 75
Magnesium 4.37 20
Iron 0.10 0.3
Copper 0.08 1.0
Lead ND 0.01 - -
Cadmium ND 0.003 0.003 0.005

Table12 Microbiological Examination for Sample F

Organism (cfu/ml) Result NAFDACLIMIT
Presumptive Coliform 0.00 0

E.Coli 0 0

Streptococcus faecalis 0 0

Aerobic mesophilic count 80 100

Fungi/ Yeast 0 10C

For the microbiological examination and which is harmful to the human body. The
characterization tests conducted, all limits are irmaximum contaminant level (MCL) for
mg/l except otherwise stated. The organisntadmium is 0.005 mg/L or 5 (parts per billion)
detected are graded in Cfu/ml= colony formingppb. The United States Environmental
unit per millimeter. Samples C-F recorded a highProtection Agency has set this level of protection
aerobic mesophilic count. based on the best available science to prevent
It was found that the samples A-D (shown inpotential health problems. Most countries
tables1-7) tested have high value of Cadmiunincluding Nigeria are adopting this MCL
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standard. Some people who drink waterphytoremediation process in combination with

containing cadmium in excess of the MCL overphysicochemical methods to recover the

many years could experience kidney damage. dumpsite from contaminants and reduce the
level of pollution in the surrounding

4. Conclusions
This study examined the effect of dumpsite

environment.
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