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Abstract: The aim of this paper is to combine the grammar translation method and the communicative language
teaching for learning English language in Bangladesh. For this purpose the present study makes a questionnaire
where fifty two college level students were taken as the sample of the study. The sample was selected through a
random sampling method. Though some views were depicted from them, no particular method of language learning
could give fruitful and transparent way of learning language in Bangladesh. Based on the current contradiction
between the grammar-translation method and the communicative language teaching in English language learning,
this paper, starting with clarifying the task of English language learning as well as the definition of the two teaching
methods, objectively analyzes their advantages and disadvantages and proposes establishing a new idea by fusing
them with an elaboration on the reasonability of combining them in the practical sense of learning English language
with their complementary advantages.
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Introduction communicative language teaching have created a
From the very beginning to till today a fruitful appeal separately. But no particular method
number of teaching methods like- grammar- can fulfill the language learning demand alone. So, a
translation method, audio-lingual method, translation combination is needed of the two methods like
method,  communicative  language  teaching, grammar-translation method and communicative
situational ~ language  teaching, silent way, language teaching for English language learning.
suggestopedia, competency-based language teaching,
natural approach and task-based language teaching Advantages and Disadvantages of the Grammar-
are used in the various courses in different levels of Translation Method in learning language
education. Among them grammar-translation method The grammar-translation method is a
and communicative language teaching are used traditional method for foreign language learning
especially secondary and higher secondary (college) prosperous in western European countries in the 18th
level education in Bangladesh where many methods and 19th centuries in which the target language is
are included and reduced, but these method are used translated into the mother tongue, that is, grammar
with their full prestige. As no particular method can teaching and translation exercises are mainly relied
fulfill the demand of language learning interest, a on to teach a foreign language. Its core lies in that
combination of the previously mentioned two when learning a foreign language, its grammatical
methods naming grammar-translation method and rule system should be learned and memorized and
communicative language teaching is needed. used when translating literature works and sentences
Background from the target language to the mother tongue. In the
Language learning is not a new subject in the period from 1980s to early 1990s, with the strong
modern era and it was started many years before in educational function of Bangladeshi government
Latin or Greek especially in school level education expected the mastery of language knowledge and
where language learning was taught focusing on people commonly regarded a foreign language as
grammatical rules, memorization of vocabulary and static language knowledge. With such an
of various declensions and conjugations translation of overwhelming educational idea, the grammar-
texts, doing written exercises as method (which has translation method was undoubtedly viewed as the
been called the classical method). From then a only way of foreign language teaching. At English
number of methods have been used for language language learning class (known as comprehensive
learning in the different countries of the world even class), teachers took grammar as the basis and
today where grammar-translation method and translation as the basic method for their teaching and
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translation and students’ ability in reading foreign
sample articles and imitating them to write their own
ones as the purpose. We have to admit that this
method had a lot of advantages when it was
proposed. For example, translation helps students to
profoundly understand abstract meaning of foreign
words and complex sentence structures; systematic
grammatical knowledge develops students’ clear
grammatical concepts, exact understanding of words
and translation capacity; extensive reading and
recitation of original works cultivate students’
reading and writing abilities. Foreign language
teaching is inclined to be instrumentality-oriented
teaching and people have paid increasing attention to
the practical use of language learning or the
improvement of communicative ability. Students
taught with the grammar-translation method have
displayed some problems, such as emphasizing
written language only while lacking in oral
expressive ability or even suffering from long-term
deafmutism to a foreign language, developing the
habit of relying too much on translating everything
into the mother language hence influencing their
ability of communicating in a foreign language.

Advantages and Disadvantages of the CLT in
learning English language

The communicative language teaching,
established in the countries of Western European
Community in early 1970s, is based on inter-
disciplines involving modern sociological linguistics,
sociological psychology, psychological linguistics
and applied linguistics. Its core lies in teaching,
learning as well as wusing language as a
communicative tool instead of teaching students a set
of grammatical rules and fragmentary word uses.
With an emphasis on the central role of students as
well as the practicability of language, this method
enables students to practice language, have more
language practice and better communicative ability in
a variety of activities. Taking in consideration some
problems of the traditional teaching method in
teaching practice, the educational world has started to
pay attention to the reform of teaching methods with
the aim of “teaching serves practice”. In this
atmosphere has the communicative teaching method
prospered in Bangladesh. This method has apparent
advantages, such as emphasizing the cultivation of
students’ abilities and skills to wuse language,
emphasizing students’ initiative and application of
what they have learnt to practice, encouraging
thinking in English instead of Bengali, therefore
enjoying popular recognition and support in the
current educational world. However, something
happening recently has raised a question for me: Has
the application of the communicative teaching
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method helped us to find a widely applicable and all-
effective master key? According to what a
representative for the English subject said at a recent
teaching feedback meeting, students were bored with
English due to the former teacher’ explanation of
vocabulary and grammar and they have got greater
courage, wider horizon and improved interest in
English after given more opportunities to
communicate with others in the new teacher’s class;
however, they feel that they have failed to really
grasp a necessary number of language points and
therefore their output has been influenced by their
insufficient input both in quantity and quality; as a
result, despite their enthusiastic speeches their
communication has nothing to rely on, just like water
without a source or a tree without roots. I have
realized from this instance that students’ confusion
and demands for basic language knowledge shouldn’t
be neglected. After all, “to dare to speak™ is different
from “to speak well”. We cannot replace the former
deaf-mute English with illiterate English.

Objectives
The objectives of the study were-

1. To know the pros and cons of the GT
method (used in secondary and higher
secondary level education in Bangladesh)

2. To know the characteristics (merits and
demerits) of the CLT method and

3. To combine them getting a new idea that
will make a new dimension for learning
language especially in Bangladesh.

Literature review
Previous Related Researches
Translation Method

The related researches are as follows:
Stern, H. H. (1992) in his book “Issues and Options
in Language Teaching” indicates “a contrastive
analysis, just as the comparative linguistics studies, is
indeed very important for the second language
learner. Therefore translation in one form or another
can play a certain part in language learning”.
Brown H.D. (1994), in his Principles of Language
Learning and Teaching, states “It does virtually
nothing to enhance a student’s communicative ability
in the language.”
Cunningham, C. (2000) in the paper “Translation in
the Classroom- a Useful Tool for Second Language
Acquisition” indicates “while there may indeed be
some negative effects from using translation, there is
a place in the learning environment for translation.
Translation can contribute to the students’ acquisition
of the target language, at all levels”.

into Grammar
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Austin J Damiani (2003) in his paper “The Grammar
Translation Method of Language Teaching” states
“As a teacher, I liked using the grammar translation
method because I could assume the intelligence of
my students; I could talk to them like the intelligent
people that they are, and we could talk about the
grammar and vocabulary that I was teaching. In
another method, I would have had to use simple
language and familiar phrases to communicate inthe
target language, and even then, I could not be sure
that my students knew and understood what it was
that they were saying.”

Previous Related Researches into Communicative
Language Teaching

Chang’s (2000) survey study in Taiwan
investigated 110 high school English teachers’
attitudes toward CLT and their practice of CLT. The
results showed that Taiwanese high school English
teachers hold positive attitudes toward CLT.
Moreover, the teachers who hold positive attitudes
toward CLT tend to use more communicative
activities in their classroom practice.

Liao (2003) investigated high school English
teachers’ attitudes toward CLT in China. The first-
phase survey study reported most Chinese teachers
are supportive of the implementation of CLT. The
findings indicated that among 302 participants, 94%
responded favorably toward CLT and were willing to
practice it. In the second-phase interview study, four
interviewees were selected from survey participants
who displayed favorable attitudes toward CLT. The
teachers expressed their agreement with CLT such as,
“the teacher should take into account the students’
need”, and “the aim of the class is to enable students
to communicate easily in real life situations” (p. 125).

Karim’s (2004) survey study examined
university-level EFL teacher’s attitudes toward CLT
in Bangladesh. The findings showed that most
teachers displayed positive attitudes toward the basic
principles of CLT. He also interested to disclose, the
teachers were aware of the features of CLT and their
perceptions of CLT corresponded with their reported
CLT practice.

Li’s (2004) study of Chinese teachers’ opinions
at a tertiary level indicated that the teachers thought
that learners must be given feedback when they
produce L2 to modify their production. Since the
students already knew how to negotiate meaning in
their first language, what they needed to learn were
words in order to use them in L2.

The interview data in Carless’s (2004) study
revealed that some students used the simplest
linguistic forms to complete the tasks.

Hawkey (2006), In Italy, applied both survey
and face-to-face interviews to investigate whether
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teachers agreed with the advantages of the
communicative approach in language teaching. The
teachers stated positive views about CLT such as
“CLT improving learner motivation and interest”,
and “CLT improving communicative skills” (p. 247).
Through his research it is known that, teachers’
interviews suggested that the teachers were motivated
to use pair-work activities to meet the learners’
communicative needs.

Razmjoo and Riazi (2006), Similarly, in their
study would like to express that the teachers as a
whole expressed positive attitudes toward the five
principles of CLT. The teachers held strong views
about CLT in the areas of grammar role and teacher
role.

This view is confirmed by Tsai’s (2007) study.
Taiwanese teachers also thought that EFL students
have no immediate need to communicate in English.
On the other hand, they need grammar and reading
skills in order to learn content knowledge.

Making a new idea through the Combination of
the GT Method and the CLT

Regardless of all criticism it has
received, the grammar-translation method has been
an indispensable method in English teaching as well
as a necessary step in the cultivation of students’
communicative ability in a non-English environment.
A person cannot have successful communication
before having a correct mastery of language rules.
Although the applicability of the communicative
method has been widely accepted, this method is still
confronted with some practical problems brought
about by different language systems, learning habits
and logic between East and West. As a result, it
cannot be effectively applied and conducted
immediately and fully at the moment. Accordingly, 1
think we should search for a fusion between the
traditional teaching method and the modern teaching
method with a more dialectic attitude based on the
learner’s practical ability and request,that is, adopting
a new method fusing the two methods together in one
class of English language learning. By taking
advantage of their complementary advantages, we
can form a new idea and method suitable for
Bangladeshi people’s learning of English.

Combination of the Two Methods in Practical
learning and Teaching

Their combination in Different Learning Stages
As to the newcomer at college, most have no strong
communicative ability in English and are accustomed
to accepting knowledge passively from the teacher
due to the influence of exam-oriented education
despite of their systematic English learning in high
school (senior). When taught with a pure
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communicative method, they might feel at a loss and
then frustrated or even bored with English learning.
Therefore, it may be better to have the grammar-
translation method as the major method and the
communicative method as an aid when learninging
these subjects in order to provide them with a solid
basis which will lead to communicative training in
senior grades. The ultimate goal of language learning
and training still lies in achieving effective
communication and fulfilling specific tasks with
language as a communicative tool. With students’
necessary preparation in middle and low grades,
teachers are expected to offer students in senior
grades with opportunities of practical communicative
training in order to help and guide them to achieve
the pre-set goal. At this stage, the communicative
method should take the dominance while the
grammar-translation method plays a complementary
role.

Fusion in Different Skills

English language learning emphasizes
students’ comprehensive training in listening,
speaking, reading, writing and translation. Due to the
specialty of listening and speaking training, they are
usually dealt with separately while other three skills
are mainly trained through the learning of texts. As
for listening and speaking, students are expected to
follow classes given in English, to understand short
conversations, lectures as well as reports with
familiar topics and simple structure, to ask and
answer and retell based on relevant listening material,
to make conferred presentations based on familiar
topics after adequate preparation. Obviously, the
communicative method helps to achieve the teaching
goal in listening and speaking practice. In practice,
teachers may ask students to listen to tapes, do
exercises and have discussions based on hot issues
with teachers’ checking and instruction; they may
also analyze some difficult points in listening
material and have more extensive learning of new
words and expressions. However, those who have
been accustomed to the traditional method tend to
keep silent and think little of this method since they
cannot learn sufficient knowledge and language
points. As a result, teachers should use the grammar-
translation method at times with the communicative
method as the main line. For instance, some difficult
points at the linguistic level can be explained with the
traditional method. Students’ reading, writing and
translation skills are mainly trained in learning texts.
Teachers are expected to base their teaching on texts
to give students certain information and language
knowledge first of all by focusing on the translation
and understanding of texts and then establish new
situations beyond the texts for practice of
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communicative skills. I once adopted a four-step
method including preparatory reading, listening and
answering, communication on text and conferred
communication in the text teaching process,
achieving a natural transition and combination of
grammar-translation training and communicative
training.

1). Students are required to preview a text
beforechand  with  their = grammar-translation
experience in which they can make sure about some
new words, the gist of the text and some questions
and therefore have the next day’s class with full
preparation.

2). The teacher first asks students to correct
their pronunciation and intonation by imitating the
tape and then plays the tape once again for students
to answer questions or make judgments so as to
check their preparatory reading.

3). The teacher may guide students to have
communication in the context related to the text and
help them to solve some problems in key words,
sentences and understanding of content they
displayed in the previous two steps. When explaining
key words and sentences, the grammar-translation
method should be used to deepen students’
understanding of the text and improve their ability to
use language correctly and flexibly through right
communication on the text and

4).Students’ enthusiasm for communication is
fully encouraged. Here the communication in this
step is different from that in the previous steps since
teachers need to employ a variety of advanced
teaching methods to create language situations and
communicative tasks which originating from text
while going beyond of it. Students are able to apply
what they have learnt to real communication through
continuing writing texts, having simulated dialogues,
having role-plays, having discussions and so on,
hence achieving the purpose of communicating ideas
through language.

Adopting the Communicative Teaching Method in
Grammar Teaching

In English language learning, grammar
teaching isn’t intended for studying grammar but help
students to grasp language rules and fulfill listening,
speaking, reading and writing practice in a better
way. As a result, teachers should create situations for
real activities according to students’ daily life to
guide students to understand, grasp and use grammar
correctly in such situations. I once adopted a four-
step method including introduction, imitation,
summary and application to promote grammar
teaching at comprehensive English class. In the
introduction section, the teacher gives oral
demonstration on some original or relevant sentences
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related to a certain grammar rule in order to introduce
it. Selected examples should be in conformity with
certain communicative situations hence putting it
across to students to what situations this grammar
rule applies. In the imitation process, students are
required to have oral imitation of some expressions
fit for the given situation after understanding
examples, which further establishes a pattern for
correct use of grammar knowledge in a new situation
as well as checks whether they have understood the
given knowledge points or not. In the summary part,
students are guided to sum up grammatical rules and
points by analyzing specific situations themselves so
that they will enjoy the joy of success. Students are
expected to take notes so as to accumulate material
for review. In the last step, some real situations are
set to help students to practice using the learnt
grammatical knowledge to have communication.
Once they find that they can apply grammar to real
communication and specific tasks instead of
memorizing mere grammatical rules, students’
learning enthusiasm will be stimulated and their
ability of independent analysis and solving problems
will be cultivated as well. To sum up, although it is
the ultimate goal of English (foreign) language
learning to fully achieve communicative teaching, we
are still undergoing an indispensable stage involving
the combination of the grammar-translation method
and the communicative method. As the practitioner
of English learning and teaching, we should combine
the two to serve the purpose of English language
learning.
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ABSTRACT: The Medical Importance of Staphylococcus aureus cannot be overemphasized both as a
commensal and a pathogen, MRSA has been a major source of serious community and hospital acquired
infections world wide. Recent studies suggest an increase in the incidence of MRSA infections in Nigeria. We
have therefore evaluated the current status of MRSA in isolates of Staphylococcus aureus in Abeokuta, Nigeria.
Fifty isolates of Staphylococcus aureus, recovered from clinical samples were analyzed for Methicillin
resistance and Beta lactamase production using acidodometric and standard disk diffusion methods. Minimum
Inhibitory concentration (MIC) to Cloxacillin was also determined by standard broth microdilution method.
About 38(76%) of isolates tested positive to P-lactase production, 20(40.0%) of isolates were methicillin
resistant (MRSA) by disk diffusion. Females had a higher MRSA distribution than males while the peadiatric
age group had the highest MRSA distribution with 9(45.0%), whiles age group 16-30 had the lowest occurrence
5(25.0%). Distribution of Beta-lactamase production in MRSA isolates was 16(32.0%) and 22(68.0%) was
recorded by MSSA isolates. Cloxacillin MICs, value for all isolates tested was 62.25ug/ml, while MICy, value
was 250pg/ml. Antibiotic susceptibility distribution of MRSA isolates revealed that Gentamycin was the most
active antibiotic with 75.0% sensitivity, amoxicillin and augumentin displayed poor sensitivity in both MRSA
and MSSA isolates. Generally resistance was high to Erythromycin and tetracycline. We report a high incidence
of MRSA in recent S. aureus isolates; however a major limitation to this study was our inability to identify PVL
positive isolates, as this would have revealed the level of potential public health risk Staphylococcus infection.
It is recommend that public health authorities should enforce better surveillance programs to include molecular
epidemiology studies as well as routine MRSA screening in our health institutions, and improve on preventive
health planning strategies.
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1. INTRODUCTION such as vancomycin and teicoplanin (Baron, 1992).
Staphylococcus aureus is a major bacteria MRSA, together with Vancomycin resistant S.
pathogen capable of causing serious community and aureus, extended spectrum beta lactamase (ESBL)
hospital acquired infectious diseases. It has been  are classified as Multi-drug resistant organisms
reported that about 20% of the human population are (MDRO) (Siegel et al., 2006). Pathogenicity of S.
long term carriers of S. aureus (Kluytmans et al., 1997). aureus is enhanced by the possession of several
Humans are a natural reserviour for S. aureus and virulence factors chief of which are Panton
asymptomatic colonization is more common than actual valentine leucocidin (PVL) which is capable of
infection. The nasopharynx, skin and perineum are lytic  destruction of leucocytes, exfoliative
common sites of active S. aureus colonization toxin(ETA) which is responsible for scalding skin
particularly if the cutaneous barrier has been previous syndrome , coagulase, heamolysin and toxic shock
disrupted or damaged (Payne et al., 1966). Methicillin syndrome protein (Alli et al., 2011).
resistant staphylococcus aurcus (MRSA) have been Resistance to methicillin a penicillin
implicated in serious often life threatening infections derivative is mediated in stapylococcuas aureus by
and nosocomial outbreaks. MRSA strains have shown the acquisition of a large DNA fragment known as
high level of resistance to a wide range of antibiotics, the stapylococal chromosome cassette mec
thus limiting the treatment options to very few agents (SCCmec), which contains the mecA gene, that
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codes for an altered penicillin binding protein (PBP2a
or PBP2’) which has a lower affinity for binding B-
lactams (Penicillins, cephalosporins and carbapenems).
This allows for resistance to all B-lactam antibiotics and
obviates their clinical efficacy during MRSA infections
(Shittu et al., 2011). The global epidemiology of MRSA
infections has shown a steady increase in its incidence
in most countries. In Nigeria several reports have
demonstrated this increase in incidence of this pathogen
(Esan et al., 2009; Shittu et al., 2011; Alli et al., 2011).
An illustration of this fact is shown in a study done at
Ilorin, that reported an MRSA prevalence of 34.7% in
2004 (Taiwo et al., 2004) and in 2010 a repeat study
done reported 52.5% MRSA prevalence (Fadeyi,
2010).With the afore mentioned rates and other factors
such as the importance of MRSA infections in hospital
communities and its risk for rapid nosocomial spread,
we therefore carried out this study to detect B-lactamase
production and methicillin resistance in randomly
selected S. aureus isolates in Abeokuta using simple but
reliable laboratory techniques to determine the current
status of MRSA in Abeokuta, Nigeria.

2. MATERIALS AND METHODS

Bacteria Isolates: Fifty isolates of Staphylococcus
aureus were randomly selected, after isolation from
various clinical specimen submitted for routine
processing at the Microbiology laboratory of the
Federal Medical center, Abeokuta. The isolates were
identified by gram reaction, biochemical test following
standard procedure (Cheesbrough, 2006); tube
coagulase was done on all isolates. Isolates were store
in Mueller-Hinton agar slopes at 40c until they were
ready for use.

2.1. Antibiotic susceptibility testing and MRSA
screening:

Antibiotic susceptibility testing was done on
Muller Hinton agar plates following standard disk
diffusion technique of Kirby and Bauer (Cheesbrough,
2006) using gram-positive multi disk (Abteck)
containing, Erythromycin(15ug), Amoxicillin (20ug),
Cloxacillin (1pg), tetracycline (10pg) augmentin
(30pg), Gentamycin(pug). Zones of inhibition were read
and interpreted using NCCLS breakpoints for disk
diffusion. MRSA screening was done on all selected
isolated by inoculating dried Mueller-Hinton plates
containing 5% NaCl inoculated with 0.5 Mac Farland
standard and single disks of Oxacillin (Oxoid U.K) and
Cefoxitn (Oxoid U.K) placed on the inoculated plates
and incubated at 370c for 24hrs, the zones of inhibition
were measured with a ruler and results were interpreted
following NCCLS guidelines (NCCLS, 2006).
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2.2. Beta-Lactamase testing:

Beta-lactamase production in isolates was
tested using the acidometric method using starch
iodide paper as described by Odugbemi et al.
(1977).

2.3. Minimum Inhibitory Concentration (MIC):

MIC was carried out on 40 of the selected
isolates positive for beta-lactamase production. Ten
dilutions of varying concentrations of test antibiotic
Cloxacillin were made ranging 0.625pg/ml to
500pg/ml in doubling dilutions. Dilutions were
done according to standard broth microdilution
technique. Inocula were standardized to obtain 0.5
Mac Farland standard of each organism. Three
controls were set up along with the tested isolates,
positive control (containing glucose broth and S.
aureus ATCC 25923 strain), sterility control
(Glucose broth only) and negative control (Glucose
broth and antibiotic only). Microtitre plates were
incubated aerobically at 37°C for 24hrs.

3. RESULTS ANALYSIS

A total of 50 Staphylococcal isolates were
randomly selected from various clinical sites
consisting of 46 isolates of coagulase positive S.
aureus. Average age of tested patients’ isolates was
20 years with a gender distribution of 35(70.0%)
female and 15(30.0%) male. Beta-lactase
production in isolates was 38(76.0%), 20(40.0%) of
isolated tested positive for methicillin resistance by
disk diffusion. Distribution of MRSA by gender
and age group is shown in Table 1. Females had a
higher MRSA distribution than males while the
peadiatric age group had the highest MRSA
distribution with 9(45.0%), whiles age group 16-30
had the lowest occurrence 5(25.0%) as shown in
Table 1.

Table 1: Gender and age range distribution of
MRSA isolates and beta-lactamase positivity

Characteristic

Gender | MRSA(N[%]) | B lactamase
Positive (N[%])

Male 6(30.0) 5(29.4)

Female 14(70.0) 12(70.6)

Age group (Years)

1-15 9(45.0) 8(47.1)

16-30 5(25.0) 5(29.4)

31 and | 6(30.0) 4(23.5)

above

Total 20(100.0) 17(100.0)
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Table 2 shows the distribution of MRSA
isolates by sample site. MRSA isolates was most
predominant in blood samples (40.0%) and least
predominant in urine and genital samples (10.0%). B-
lactamase positive isolates were most predominant in
blood samples (47.4%) and least predominant in ear
samples (7.9%) as shown in Table 2.

Table 2: Distribution of MRSA isolates by sample
site

Sample MRSA p-lactamase
site (N[%]) Positive (N[%])
Blood 8(40.0) 18(47.4)

Urine 2(10.0) 5(13.2)

Wound 4(20.0) 7(18.5)

Genital 2(10.0) 5(13.2)

Ear 4(20.0) 3(7.9)

Total 20(100.0) 38(100.0)

Table 3 shows antibiotic susceptibility pattern
of Methicillin resistant Staphylococcus aureus (MRSA)
isolates. Distribution of Beta-lactamase production in
MRSA isolates was 16 (32.0%) and 22 (68.0%) was
recorded by MSSA isolates. Cloxacillin MICs, value for
all isolates tested was 62.25ug/ml, while MIC90 value
was 250ug/ml. Antibiotic susceptibility distribution of
MRSA isolates to six commonly prescribed antibiotics
revealed that Gentamycin was the most sensitive
antibiotic with 16 (80.0%) sensitivity followed by
Amoxicillin with 7 (35.0%) sensitive and 2 (10.0%)
intermediate, the highest level of resistance was
recorded by tetracycline with 17 (85.0%). Amongst
MSSA isolates the antibiotic susceptibility pattern
revealed that Gentamycin displayed the highest
antibacterial activity with sensitivity rate of 14 (46.7%)
and intermediate susceptibility of 7 (23.3%) as shown
in Table 3.

Table 3: Antibiotic susceptibility pattern of
Methicillin resistant Staphylococcus aureus (MRSA)
isolates

(36.7%) intermediate  susceptibility, highest
resistance was recorded by Tetracycline with 24
(86.7%) resistance (Table 4).

Table 4: Antibiotic susceptibility pattern of
Methicillin susceptible Staphylococcus aureus

(MSSA) isolates
Antibiotic Sensitive Intermedia | Resistan
N (%) te N (%) ce N (%)
Amoxicillin 8(26.7) 6(20.0) 16(53.3)
Tetracycline 0(0.0) 4(13.3) 24(86.7)
Erythromycin 5(16.7) 9(30.0) 16(53.3)
Gentamycin 14(46.7) 7(23.3) 9(30.0)
Chloramphenicol | 12(40.0) 7(23.3) 11(36.7)
Augumentin 9(30.0) 11(36.7) 10(33.3)
Ceftrazone 5(16.7) 5(16.7) 20(66.6)

Antibiotic Sensitive | Intermediate | Resistant
N (%) N (%) N (%)
Amoxicillin 7(35.0) 2(10.0) 11(55.0)
Tetracycline 0(0.0) 3(15.0) 17(85.0)
Erythromycin 0(0.0) 5(25.0) 15(75.0)
Gentamycin 16(80.0) | 0(0.0) 4(20.0)
Chloramphenicol | 3(15.0) 5(25.0) 12(60.0)
Augmentin 5(25.0) 6(30.0) 9(45.0)
Ceftrazone 6(30.0) 3(15.0) 11(55.0)

Table 4 shows antibiotic susceptibility pattern
of Methicillin susceptible Staphylococcus aureus
(MSSA) isolates. Augmentin also displayed a fairly
good sensitivity pattern with 9 (30.0%) sensitive and 11
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Figure 1: MRSA colonies on Mannitol Salt Agar

4. DISCUSSION

The medical importance of Staphylococcal
infections cannot be overemphasized world-wide.
Antibiotic resistance to staphylococcus aureus, has
been reported to be on the increase globally (Shittu
et al., 2011), methicillin resistance is the most
prominent resistance property acquirable by s.
aureus with its attendant community and
institutional spread, first isolated in 1962 (Jevons,
1961), its increasing incidence has posed a major in
infectious disease medicine world wide. Our study
was aimed at determining the current status of
MRSA infections in Abeokuta, as well as
determining any other resistance properties co-
acquired by MRSA isolates in hospital subjects in
Abeokuta. Our study reveals an overall prevalence
rate of 20 (40.0%), and a gender distribution of
6(30.0%) male and 14(70%) female. The result of
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our study is in agreement with a recent done within the
same region of Nigeria that reported a rate of 40.0%
MRSA isolations from 2 tertiary hospitals (Alli et al.,
2011), our report is also similar to a report form
Oshogbo, Nigeria that recorded a prevalence rate of
47.7% (Olowe et al., 2007).

Gender distribution is indicative of a higher
occurrence rate of MRSA infections to male although
this is still subject to further investigation and debate
because our sampling method was not representative of
the entire population of the area under investigation.
Beta-lactamase, production was detectable in
38(76.0%) of all isolates tested, this repot is in
concordance with several other reports of s. aureus with
rates as high as 100.0% in MRSA isolates (Alli et al.,
2011). The high rate of beta-lactamase production in
isolates is an indication of the possession of beta
lactamase resistance which could include the dreaded
Extended spectrum beta-lactamase enzyme (ESBL),
this shows the possibility of indiscriminate drug use and
over the counter prescriptions of antibiotics in our
community subjecting various bacteria including S.
aureus to drug pressure and possible clonal
dissemination of beta-lactamase resistance genes as
earlier reported in a recent study in Abeokuta (Akinduti
etal, 2011).

Peadiatric age group recorded the highest
MRSA isolations, followed by the Adolescent age
group, this could be attributed to the high risk of
acquisition of community and nosocomial infections
with common bacteria pathogens by children, coupled
with unregulated administration of various oral
antibiotics such as ampicillin by mothers for mild
conditions not requiring antibiotic treatment such as
common colds, allowing for rapid acquisition of
resistance properties by often non pathogenic
colonizing staphylococcal bacteria in children. In our
current study, blood culture isolates recorded the
highest level of MRSA isolations, this is quite
worrisome because, possession of other virulent factors
particularly the Panton Valentine Leucocidin (PVL) by
these could become very problematic for patients with
systemic infections, because of the possibility of
development of severe complications resulting from the
action of PVL isolates in infections such as septicemia.
This calls for regular surveillance and possible
investigation into PVL S. aureus isolates in our
environment. Our inability to investigate PVL
possession of our study isolates is however regretted.

Our detection method of disk-diffusion using
oxacillin and cefoxitin disks has been reported to be
sufficiently reliable enough for MRSA detection (Islam
et al., 2008), some investigators however have
recommended the routine usage of more sensitive
techniques such mecA detection by PCR because of the
heterogeneity displayed by Staph. aureus (Alli et al.
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2011). MICs, to cloxacillin was 62.25pg/ml and
MICy, was 250pug/ml in all isolates tested this result
is confirmatory of significant number of MRSA
isolations, judging from cut off wvalues for
methicillin resistance using cloxacillin
MIC>4pg/ml (NCCLS, 2006).

Antibiotic susceptibility pattern of MRSA
isolates displayed fairly average activity for
Amoxicillin with 35.0% sensitivity and 10.0%
intermediate sensitivity. Gentamycin displayed the
highest activity with 85% sensitivity, very high
resistance was recorded by erythromycin and
tetracycline, Augmentin also displayed a poor
susceptibility with 25.0% sensitivity and 45.0%
resistance, the resistance pattern of our result is not
in agreement with similar large scale studies on
MRSA  which recorded better susceptibility
profiles (Olowe et al., 2007; Shittu et al., 2011;
Gracia Avarez et al.,, 2011). MSSA isolates also
displayed a high level of resistance even to very
potent antibiotics such as ceftazidime and
augmentin, this is an indication of emergence of
multi- resistance MRSA isolates with possibly co
acquisition of novel antibiotic resistant genes such
as Macrolide-streptogramin lincosamide allele(a).
This call for better and more detailed molecular
characterization of MRSA isolates from
particularly endemic regions with poor hygiene and
institutional infection control practices as recorded
in developing countries like Nigeria.

In conclusion, we report a high incidence
of MRSA in recent Staph. aureus isolates with a
high level of resistance even in MSSA isolates,
however a major limitation to this study was our
inability to identify PVL positive isolates, as this
would have revealed the level of potential public
health risk Staph. aureus posses to the general
population of Abeokuta, Nigeria. We hereby
recommend to the public health authorities of the
region concerned to enforce better surveillance
programs to include molecular epidemiology
studies as well as routine MRSA screening in our
health institutions, to improve on our preventive
health policy planning strategies.
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Abstract: The ovarian hormone examined during different stages of reproductive cycle in bat Taphozous
kachhensis are describe. During estrus there is sharp increase in estrogen level is observed, while the
progesterone level is decrease. This sharp increase in the level of estrogen correlates with histological
observation during estrus where ovary shows well developed Graffian follicles. During the early pregnancy the
concentration of progesterone is increases, while estrogen concentration decreases, this observation correlates
with the histological finding of corpus luteum during early pregnancy. As the pregnancy advanced there is
further decline in the level of progesterone during mid pregnancy but it is high as compare to estrogen, this
decrease in the level of progesterone is due to the regression of corpus luteum during mid pregnancy. The higher
level of progesterone is further maintained after the formation of placenta. During the late pregnancy there is
sharp increase in the level of estrogen, while the progesterone level again decreases. During lactation sharp
increase in the level of estrogen is observed, while the level of progesterone is decreases and attains the low
concentration. [Chavhan, P.R., and Dhamani, A.A. Hormonal Profile during Ovarian Cycle in the
Emballonuridae Female Bat Taphozous Kachhensis (Dobson). Academic Arena. 2012;4(6):30-36] (ISSN
1553-992X). http://www.sciencepub.net/academia. 4
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1. Introduction Chalinolobus ~ morio; ~ Gopalakrishna, 1969,
The peripheral concentration of a hormone Gopalakrishna et al., 1986, Rousettus leschenaulti;
reflects the balance between rates of secretion and Towers and Martin, 1995).
metabolic clearance, with the latter influenced by
the extent to which the hormone is bound by 2. Material and Methods
plasma proteins. Taphozous kachhensis (Dobson) is an
In female bats, the major circulating ovarian exclusive Indian Emballonurid bat found in caves,
hormones are oestradiol, progesterone. The two tunnels and temples. The bat selected for present
principal sources of steroid hormones are the ovary study because of unique habits. The gestation
(interstitial tissue, thecal cells, granulosa and luteal length of adult female of the species Taphozous
cells) and placenta. While the steroidogenic activity kachhensis (Dobson) is about 150 days. The
of the mammalian ovary has been and remains an collection of the specimen commenced in February
active field of research, very few studies have 2006 and the last specimen for the present study
examined ovarian steroidogenesis bats. This is in was collected in May 2009.The specimen of
spite of the fact that the structure of the ovary of Taphozous kachhensis were collected from Ambai
several species poses interesting questions about Nimbi, 45 kilometers from Bramhapuri (M.S.).
ovarian steroidogenesis. Many collections were made during the breeding
The two major sources for progesterone in bats season so as to coincide with the time of
are the corpus luteum and the placenta with the reproductive cycle and to get an accurate
relative importance of these two organs differing pregnancy record. During day time their roosting
both temporally within a species and between places were visited and the specimens were netted
species. Additional sources of progesterone are the at random with the help of a butterfly net. These
ovarian interstitial tissue and the adrenal gland. The bats are very sluggish in nature after collection they
most complete data are available for Myotis were sexed and only the females were brought to
lucifugus and Miniopterus schreibersii and clearly the laboratory. Weight recorded with sensitive
illustrate these points. In both species the placenta spring balance before they were sacrificed. After
takes over progesterone production from the corpus noting the weight the blood is collected from the
luteum in the final third of pregnancy (Buchanan heart or from the wing vain with the help of
and Younglai, 1988 and van Aarde et al., 1994 disposable syringe for hormonal essay.
respectively). Less complete data, indicating that The plasma concentration was measured by
the placenta takes over progesterone production Radioimmunoassay by using RIAK-5 kit. This
from the corpus luteum are available for many method involved the binding between specific
other species. The corpus luteum of a range of antigen and the antibody. The different hormone
species undergoes luteolysis in late pregnancy like progesterone and estrogen, were measured by
(Kayanja and Mutere, 1975, Otomops martiensseni; using assay kit. The method is worked out in
Kitchener and Halse, 1978, Chalinolobus gouldi biochemical laboratory, Health care immunoassay
and Eptesicus regulus; Kitchener and Coster, 1981, division, Nagpur.
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Table 1: Hormonal concentration during reproductive cycle

Concentration of hormone
Reproductive period Estrogen i(i]i:é\;[ Progesterone i(i]i:é\;[
( ﬁl‘l‘;i‘;‘l‘i) 7.9 +0.34 6.2 £0.30
((istt_%‘esc) 39.23 +0.87 4.7 +0.35
Ear('Jya‘l’:"E?:;‘)“cy 16.73 +0.44 24.67 +0.89
(Late Tt Ao 5.49 +0.48 9.87 +0.46
(LaLti‘Z';’lf'_ef;i“ﬁay) 13.60 +0.55 32 +0.34
(Early'ﬁfltzti‘:t‘e Sy 41.24 +0.96 1.24 +0.18

3. Result
3.1. Hormonal profile during ovarian cycle

The ovarian hormone examined during
different stages of reproductive cycle in bat
Taphozous kachhensis are describe below.

During  Anestrus period the estrogen
concentration is found 7.9pg/ml, while the
progesterone is 6.2ng/ml. During estrus there is
sharp increase in estrogen level is observed
(39.23pg/ml), while the progesterone level
decreases to 4.7 ng/ml. This sharp increase in the
level of estrogen correlates with histological
observation during estrus where ovary shows well
developed Graffian follicles. During the early
pregnancy, the concentration of progesterone is

observation correlates with the histological finding
of corpus luteum during early pregnancy.

As the pregnancy advances further there is
decline in the level of progesterone (9.87 ng/ml);
during mid pregnancy but it is high as compared to
estrogen (5.49 pg/ml) this decrease in the level of
progesterone is due to the regression of corpus
luteum during mid pregnancy. But the higher level
of progesterone is maintained due to the formation
of placenta. During the late pregnancy sharp
increase in the level of estrogen is noticed (13.60
pg/ml) while the progesterone level again decrease
to (3.2 ng/ml). During lactation there is a sharp
increase in the level of estrogen (31.24 pg/ml) is
observed. While the level of progesterone is

increased to  24.67ng/ml., while estrogen decreased to (1.24ng/ml).
concentration decreases to 16.73pg/ml; this
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Graph 1: Estrogen concentration during various phases of reproductive cycle.
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Graph 3: Comparative Graph showing Progesterone & Estrogen conc.

Fig. 1.Transverse section of ovary during anestrus showing primordial
follicle at peripheral part of ovary while deeper part of ovary shows the
presence of atretic follicles (100X)
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Fig. 2. A part of ovary
enlarged to show
primordial follicle at
the peripheral part of
ovary. The cortex
shows the presence of
bilaminar and atretic
follicles (400X)

Fig. 3. Transverse
section of right ovary
during estrus showing
the presence of
primordial follicle
(PF), multilaminar
follicle and Graffian
follicle (GF). Note the
antrum (A) filled with
liquor folliculi (100X)

Fig. 4. A part of ovary
during the estrus
showing a large
Graffian follicle at
peripheral part of
ovary. The antral
cavity occupies large
part of follicle due to
which oocytes pushed
to one side (400X)
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Fig. 5. Transverse section of
ovary during early pregnancy
showing the presence of introvert
corpus luteum (100X)

Fig. 6. Transverse section of
right ovary during mid
pregnancy showing the presence
of well developed corpus luteum
(100X)

Fig. 7. Transverse section of
ovary during late-pregnancy
showing the presence of
regressed corpus luteum(100X)
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4. Discussion

In the female bat, the pattern and levels of
increases in progesterone concentration and its
decline after the luteal phase is similar to that found
in other species of bats. The progesterone
concentration remains at basal levels throughout

the estrus, as observed by others (Sonwane
D.D.2010; Khadiga et.al, 2005).
The cyclic pattern of  progesterone

concentration in bat plasma found in this study is in
agreement with known changes in corpus luteum
function in the bat that occur during the estrous
cycle. The rapid decline of progesterone in the
peripheral plasma of the bat towards the end of the
cycle as well as the marked rise in concentration
during the time of cl development is strong
evidence for suggesting cl function can be
monitored in peripheral plasma by progesterone
determination. That the plasma progesterone levels
would decrease rapidly with declining cl function is

suggested by other researcher (Sonwane
D.D.2010., Imori 1967).
Musaddin et al. (1996) reported mean

progesterone concentration during the follicular
phase of estrous cycle as 0.19 and 0.26 ng/ml in
DorsetHorn-Malin (DHM) and Malin ewes,
respectively.

During the luteal phase, the concentrations
were 2.33and 2.94 ng/ml, respectively. But in
female bat Taphozous kachhensis the mean
estrogen and progesterone concentration during the
follicular phase of estrus cycle were 39.23pg/ml
and 4.7ng/ml respectively. In Damascus goats, the
progesterone level during luteal phase ranged from
2.6 to 5.4 ng/ml (Khadiga et al., 2005), which is
comparable to the levels in Taphozous kachhensis
during mid pregnancy.

Blaszczyk et al. (2004) reported the estradiol
levels in Anglo-Nubian does at the time of estrus as
15.3 £5.0 and 12.2 + 3.8 pg/ml in and outside the
breeding season, respectively. While the estradiol
level in Taphozous kachhensis dose at the time of
estrus as 39.23pg/ml and 16.73pg/ml in outside the
breeding season, respectively.

In Taphozous kachhensis during the gestation
the higher level of progesterone were maintained
with the wide variations. In this bat the mean
plasma progesterone and estrogen concentration
ranged from 6.2ng/ml to 9.87ng/ml and 7.9pg/ml to
5.49pg/ml from anestrus to mid pregnancy. The
overall increase in progesterone levels during
gestation and a decline towards the prepartum and
parturition, observed in the Taphozous kachhensis
and also resembles with the Megaderma lyra lyar
(Sonwane D.D.2010)., Dwarf goat (Khanum et al.,
2008).

Prepartum decline in the progesterone levels
was correlated with the onset of parturition (Laura
et al., 2004).
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5. Conclusion

We conclude that estrogen is essential for
normal folliculogenesis beyond the antral stage.
Estrogen is the first significant hormone of the
estrous cycle. Rising estrogen levels result in the
clinical signs of estrous. Progesterone produce by
the corpus luteum prepare the uterus for the entry
of the fertilized egg and quite the uterus to maintain
the pregnancy.
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Abstract: A Direct- Current Electrical Impedance Tomography (EIT) was carried out at Solous 2 open dumpsite in
Alimosho Local Government area of Lagos State, Nigeria. The dumpsite is a typical non-controlled waste facility
that lacks bottom liner. Four (4) profiles employing the Neighboring method of EIT were conducted at different
stations on the dumpsite with the aim of investigating the depth of subsurface leachate contaminant plumes of the
area. The inversion of the EIT voltage data was accomplished using the Electrical Impedance and Diffuse Optical
Reconstruction Software (EIDORS) version 3.0 toolkit for MATLAB to obtain three-dimensional (3D) conductivity
profiles of the dumpsite. The scheme utilized in this paper is a forward solution solved with a mesh of 768 finite
elements with 205 nodes. With the aid of the 3D impedance tomograms, regions of high conductivity ranging from
2000 mS/m to 4000 mS/m were delineated. These are believed to be leachate derived from decomposed waste. Non-
degraded refuse occurred as regions of high resistivity (depicted with negative conductivity values on the
tomograms). The results show that the leachate contaminant plumes were found to have migrated about 50m away
from the base of the dumpsite which is in agreement with those from earlier studies using conventional geophysical
techniques. These revelations are alarming considering the implications on the health of the people and the
environment if not checked. The study showed that the Electrical Impedance Tomography which has been used
extensively in the medical field can be effective in the investigation of leachate contaminant plumes around refuse
dumpsites.

[J.A. Olowofela, O.D. Akinyemi and A.S. Ogungbe. Application of Electrical Impedance Tomography (EIT) in
the Investigation of the Impact of Solid Waste Leachate Contaminant Plumes on Groundwater. Academic
Arena. 2012;4(6):37-47] (ISSN 1553-992X). http://www.sciencepub.net/academia. 5

Keywords: Electrical Impedance Tomography, Solid Waste, Leachate, Contaminant plume, Groundwater

INTRODUCTION Groundwater is of major importance to
The management of solid waste landfills has civilization since it is the largest reserve of potable
been a major problem of our urban centers in Nigeria water in regions where humans live. The health and
and other developing economies worldwide. In these well being of the population depend on abundance and
urban centres, wastes are generated daily and disposed adequate supply of this natural resource. Water forms
indiscriminately in rivers and landfills without an indispensable resource in economic activities like
recourse to the underground environment, local commerce, tourism and industry, and also for uses in
geology and their proximity to the living quarters domestic activities and agriculture. The result of some
(Ehirim et; al, 2009, Adeoti et; al, 2011). Many studies in Nigeria showed that water resources in
chemical pollutants are associated with dumpsites many parts of the country especially the southern part
depending on the sources of contamination. These are are more than adequate to meet any demand and only
usually  categorized as domestic, industrial, need development (Egereonu and Ibe,2003; Alile et; al
hydrocarbon, agricultural, etc. These pollutants may 2009). Groundwater is less contaminated than surface
or may not alter the electrical properties of the waste, water. Pollution of this major water supply has
can often mix and interact, be absorbed or released become an increasing concern in industrialized and
from the soils, migrate and disperse rapidly or be industrializing nations due to contamination by toxic
retarded, and pool at various levels depending on the substances (Guter, 1981, Adeoti et al., 2010). Waste
physiochemical properties and the degree of metal dumps and other waste materials which are
saturation. Many contaminants and operative either surface or buried are known to produce
biological processes will increase free ion leachates that penetrate the aquifer and contaminate
concentration in the presence of soil or groundwater. the groundwater (Becker, 2001).
These produce vertical and laterally migrating Lagos is a cosmopolitan city in Nigeria,
leachates, commonly reducing resistivity (Ross et; al, characterized by a beehive of activities as a result of
1990, Ugwu and Nwosu, 2009). being the commercial nerve centre of the country,

banking and communication sectors, and other
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economic activities. It has witnessed tremendous
increase in population in the recent past, as such, huge
masses of diverse wastes are generated far more than
could be removed and dumped safely by the relevant
government agencies. As a consequence, wastes are
mostly dumped on open grounds, landfills and in
water bodies, constituting serious environmental and
health problems (Ball and Stove, 2002). Solous 2
dumpsite is one of the most commonly used dumpsites
in Lagos State and it gets wastes through household
dumps, industrial wastes, nearby markets and
biological wastes.

Originating from medical imaging, Electrical
Impedance Tomography (EIT) is a non-invasive
tomography technique that provides alternative
solution in fulfilling the needs of both medical,
industrial and geophysical processes. The general idea
of EIT is to exploit the differences in the passive
electrical properties of targeted object and generate
tomographic images (Metheral, 1998). The Electrical
Impedance Tomography involves the injection of
current into a body wusing circular electrode
arrangements or configuration patterns to image the
internals of the medium under investigation. The
method has been extensively used in the medical field
to image organs of interest. It allows the generation of
two or three - dimensional images of electrical
conductivity for a given profile or volume of ground.
The technique is suitable for non-invasive
investigation of landfill sites due to its sensitivity to
high electrical contrasts as caused by changes in
material types, fluid saturation and ion concentration
levels. Most waste fluids are highly conductive due to
their elevated ion concentrations. Electrical images, or
tomograms, can provide valuable insight on the
distribution of waste and waste fluids within landfills
as well as identity potential flow paths.

The study, therefore, aims to investigate the
impact of leachate contaminant plume on the
groundwater system at the landfill site using Electrical
Impedance Tomography which has been used
extensively in medical imaging.

Site Description and Accessibility

Solous 2 dumpsite is located at Isheri in
Alimosho Local Government Area of Lagos State
(Figure 1). Its geographical locations are 6.50°N and
3.31°E. The site is located along LASU-Isheri
expressway. It covers an area of about 4 hectares and
surrounded by residential, commercial and industrial
set-ups. The dumpsite has witnessed rehabilitation
which consisted of reclamation of land, construction
of accessible road for ease of tipping, spreading and
compaction of waste since inception. This was
ongoing in the course of this research work. It receives
waste from entire Lagos metropolis. In its quarterly
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report, Lagos State Waste Management Authority
reported that a total of 469, 202.50 tones of municipal
solid waste (MSW) was land filled in 2007 alone
(Longe and Balogun, 2010). It is accessible by tarred
roads.

Hydrogeology and Geology of the Study Area

Two principal climatic seasons can be easily
distinguishable; the dry season which is usually from
November to March and the wet season which starts
from April and ends in October, with a short dry spell
in August. Average annual precipitation is put at about
1,700m’ and serves as a major source of groundwater
recharge (Jeje, 1983).
Lagos is basically a sedimentary area located within
the Western Nigeria coastal zone, a zone of coastal
creeks and lagoons developed by barrier beaches
associated with sand deposition. The subsurface
geology reveals two basic lithologies; clay and sand
deposits. These deposits may be interbedded in places
with sandy clay or clayey sand and occasionally with
vegetable remains and peat (Ayolabi and Peters,
2005). It is identified that the geology is made up of
sedimentary rock mostly of alluvial deposits. These
consist of loose and light grey sand mixed variously
with varying proportion of vegetation matter on the
lowland; while the reddish and brown loamy soil
exists in the upland. The geology is underlain by inter-
bedded sands, gravelly sands, silts, and clays
(Akoteyon, et al, 2011). The sub-surface is made up of
semi-permeable to impermeable material (Akoteyon et
al, 2011).

MATERIALS AND METHODS
Data acquisition:

This requires providing a perfect circular layout
for the electrode positions. This was achieved by
using the thick white thread marked out at 10m
distance each for 16 electrodes. The circular layout
showed where to plant electrodes on a circumference
of 160m. PASI terrameter (model 16 GL) was used for
the acquisition of data.

In the Neighboring method (Brown and Seagar,
1987) current is applied through neighboring
electrodes and the voltage is measured successively
from all other adjacent electrode pairs. Here we
applied current through electrodes 1 and 2 (Figure 2)
and the voltage was measured successively with
electrode pairs 3-4, 4-5, 15-16. From these 13 voltage
measurements were obtained. All these 13 voltage
measurements are independent. The next set of 13
voltage measurements was obtained by feeding the
current through electrodes 2 and 3. This continued
until current was fed into 16 and 1. For our 16
electrode arrangement, we obtained 16x3 = 208,
voltage measurements.
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Current flow lines  Isopotential lines

Figure 2: The neighboring method of impedance data collection with 16 equally spaced electrodes (A) the first four
Voltage measurements for the set of 13 measurements are shown. (B) Another set of 13 measurements was obtained
by changing the current feeding electrodes.
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The same procedure was applied for all the three (3) other profiles which were carried out 20m away from
each other on the dumpsite, yielding 832 voltage measurement. Because of reciprocity, those measurements in
which the current electrodes and voltage electrodes are interchanged yield identical measurement results. Therefore,

only 416 measurements are independent. Figure 3 shows the Base map of the study area.
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Figure 3: Base map of the study area

Data Processing and Inversion

The inversion of the EIT data was done using the EIDORS version 3.0 toolkit for MATLAB (Polydorides,
2002, Polydorides and Lionheart, 2002).The toolkit is essential because of the challenges in solving an EIT
inversion problem which is nonlinear, ill — posed and is very intensive computationally. The package utilizes a finite
element model for forward calculations and a regularized nonlinear solver to obtain a unique and stable inverse
solution. It is equipped with a mesh generator, a graphical output and supports three — dimensional EIT systems.
However, some modifications were made to the EIDORS package to use it in conjunction to our hardware in this
research work. The scheme utilized in this work is a forward solution solved with a mesh of 768 finite elements with
205 nodes as shown in Figure 4. The programme then calculated the linear inverse solution iteratively by using a

weighted image prior of the homogeneous solution.

RESULTS AND DISCUSSION
The scheme utilized in this work is a forward solution solved with a mesh of 768 finite elements with 205

nodes.

40



Academia Arena 2012;4(6) http://www.sciencepub.net/academia

___.-I'-' L
. 1 [
- ' -
- *
1 I "-;_L
.--JI-- ; S '\\.\
- | -
50 . --r e :
r o - ] b [
1 - - 1 -
I =, AT i ' s
i - = [ (R
T - 1 I ' :
40 .-y oo
1 i L ! Vot
L ! - 1 ~ ' d.\_
1 = i 1 L
gt B i e R o
m-\.-"'l =" ' I T. 1
1 - . ' . .
1 K - f h e | 1 1 e -\.:_L
' - o ' .
i - ; ' 1 .
v. P : .
N Elr 2y 4
: - ' bl V- T
- 1 NS S
' - E ' ' s
- - - = 1
10+ T s e Lo
1 1 s Iy [ Rl '
' = ' w1
[ e - = 1 3L
' - 1 [N
[T 1 '
[} o - o '
S = - !
s R, -
k]
A0 N - Ll T
3 a r
30 A 40
M h 30
10 W 20
0 10
1]

Figure 4: Mesh diagram with 768 elements and 205 nodes

Figure 5-8 show the tomograms of electrical conductivity at four separate locations on the dumpsite. The bs
in these figures show contaminant plumes at various depths.
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Figure 5: (a) Reconstructed conductivity profile 1(b) contaminant plumes at various depths (in mS/m)
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Figure 6: (a) Reconstructed conductivity profile 2 (b) contaminant plumes at various depths (in mS/m)
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Figure 7: (a) Reconstructed conductivity profile 3 (b) contaminant plumes at various depths (in mS/m)
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Figure 5 is the reconstructed conductivity
profile 1. It reveals highly conductive zones in the
range of 2,000 mS/m to 4,000 mS/m in the
northwestern part of the tomogram of the landfill, in
which waste is presently concentrated. The high
conductivity plume is about 10m width stretching
from west to east to about 20m spread in the northeast.
It then, spreads more widely downstream to a depth of
about 50m. This is characteristic of advective
transport of contaminants. These highly conductive
zones (identified as pink to deep brown) were
interpreted as leachate contaminant plumes which are
most likely leachate from the decomposing waste
materials containing dangerous pathogens, dissolved
organic and inorganic constituents which were
observed to have seeped from the surface to a depth of
about 50m. This observed seepage may have been
enhanced by the porous and permeable nature of the
dominant sandy formations of the aquifer materials.
The color scaling changing from pale yellow (with
conductivity ranging from 500 mS/m to 1,500 mS/m)
to deep brown reflects the changes in the
concentration of the leachate as it seeps down due to
infiltration. Other part of the tomogram, which
indicates high electrical resistive zones were mapped
and identified as deep blue to light blue with
conductivity in the range of -4000mS/m to -1,500
mS/m. From the high resistivity response (low
conductivity) of these zones, it is evident that these
areas are free from leachate contaminations or could
be associated with the presence of landfill gases
(ammonia generated as a result of the anaerobic
decomposition of the landfill municipal waste and also
due to continuous burning being carried out on the
dumpsite. These suspected gases have been displaced
to various degrees with respect to depth due to their
lower densities to the groundwater and pressure
buildup within the landfill, and are migrating to the
surface through the permeable and porous sandy
formations. However, there is a local zone of high
conductivity response of about 1000 mS/m at a depth
of 20m in the southern part of the tomogram.

Figure 6 is the reconstructed conductivity
profile 2. It was carried out at 20m from profile 1.
Here the contaminants have spread from the surface of
the dumpsite to a depth of 40m with conductivity
values ranging from 1, 000 mS/m to 2, 000 mS/m
indicative of leachate contamination. The only portion
of this tomogram with low conductivity response can
be seen from a depth of 40m. This area is free from
leachate contamination and is pronounced in the
eastern part of the tomogram of the site with some
local response in the northwestern part.

The tomogram of figure 7 is the result of the
reconstructed conductivity profile 3. It shows
considerable contaminant plume ranging from 1, 000
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to 2, 000 mS/m depending on the level of the
concentration of the contaminants. The areas with
high conductivity values potentially indicate areas of
contaminant dispersion. The sections on this
tomogram with very low conductivity, which indicate
very high resistivity, and could be attributed to the
presence of suspected landfill gases. These are flanked
by high conductivity regions which may be interpreted
as leachate impregnated sand and indicating severe
contamination of the aquiferous zone.

Figure 8 shows the reconstructed
conductivity profile 4. From east to west, we find a
trend of increasing conductivity. The increase in
conductivity is probably due to advanced
decomposition of waste where most of the leachate
invades the underlying aquifer. This could be
attributed to the broken down of much of the
biodegradable mass with time. The contaminant
spread is more on the southern parts of the tomogram
and has found its ways to a depth of about 50m.

CONCLUSION

An imaging technique called Electrical
Impedance Tomography has been used to investigate
the impact of solid waste contaminant plumes on
groundwater at Solous 2 landfill site in Lagos, Nigeria
using neighboring method of impedance data
acquisition.. The inversion of the data was
accomplished using the EIDORS Version 3.0 toolkit
for MATLAB to obtain three- dimensional
conductivity profiles called tomograms. The study has
revealed that some parts of the dumpsite have been
considerably contaminated due to migration of
leachate which could pose some health risks to the
residents. This is evident from the high values of
conductivity obtained on the tomograms. The hydro
geologic features of the study area showed that
contaminants derived from the waste disposal site
infiltrate through vulnerable sandy formations and
hence to the groundwater flow.

From this work, it shows that EIT is a viable
alternative to image and detect leachate contaminant
plumes because it was found that the method can
detect changes in the sub-surface conductivity
distributions quickly and relatively accurately. The
soil stratigraphy of Lagos metropolis or the existing
sequence of soil types occurring in the metropolis
makes land filling operation very risky especially
when one considers the prevalent high water table in
the state.

The use of impermeable liners made of
geomembranes is recommended at the inception of
dumpsites to prevent seeping of contaminants through
the subsurface.
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