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Abstract:        

          In recent years several palmprint representations have been proposed for personal authentication, but there is no agreement on which palmprint representation can provide best representation for reliable authentication. The development of accurate and robust palmprint authentication is a great important issue in a lot of criminal detection and commercial applications. In this paper, a novel and fast palmprint authentication technique is proposed using 3-D discrete multiwavelet Transform as feature extractor and a probabilistic artificial neural network (PNN) as a classifier. This proposed technique considers the palmprint image as a piece of texture and applies 3-D multiwavelet filters to extract texture information and the texture information of the palmprint images are compared in terms of their vector distance. The system was implemented and tested using a dataset of 240 samples of palmprint data with different contrast quality, size and rotation. The experimental results illustrate that the proposed method achieved a higher genuine acceptance rate and a lower false acceptance rate simultaneously.
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1. Introduction:

Palmprint, the inner surface of palms, has rich features including principal lines, wrinkles, minutiae points, singular points and texture. These features can be used for uniquely identifying a person. Currently, there are two types of palmprint research, high resolution approach and low resolution approach. High resolution approach is suitable for forensic applications while low resolution approach is suitable for commercial applications [1]. 

Some researchers report impressive results even using simple methods for palmprint recognition. For example, PalmCode, a palmprint identification algorithm directly applying IrisCode to palmprints, was developed by A.K. Kong and D. Zhang, [2, 8]; the maximum identification rate from these papers not more than 99%.

X. Wu, and D. Zhang, has been shown that palmprint recognition based on Fisherpalms with identification rate of 99.55% in a database with 3,000 images from 300 different palms based on LDA [9, 12]; G. Lu, and D. Zhang Characterized palmprints by wavelet signatures via directional context modeling and report an identification rate of 99.15% in a database with 3056 images from 382 palms based on PCA [10, 16]. X.Y. Jing and D. Zhang address identification rates of only 71.34% for PCA and 90.91% for LDA from a database with 3040 images from 190 palms [11]. It should be pointed out that Jing et al’s implementations are slightly different from Wu et al’s and Lu et al’s implementations. In this paper, a new accurate palmprint authentication algorithm has been proposed based on the results of 3D-MWLT transform and Probabilistic Neural Network (PNN). The 3D-MWLT feature extraction algorithm identifies the orientation palmprints effective powerful features. This feature is ignored by previous palmprint research. The probabilistic neural network (PNN) is used for training and classification phases. This was used also in the second phase of the proposed system, which is the authentication phase.

The proposed algorithm is tested and evaluated upon a database of (240) palmprint images, which consist of (30) persons eight images for each person which were different in sizes, noise and rotation. These palmprint images were divided into two groups (120) for training and (120) for testing. An overall authentication rate of 100% was achieved. A code for the algorithm is examined through theoretical analysis and computer simulation using MATLAB version 7.

The rest of this paper is organized as the follows. Section 2 describes briefly palmprint database Section 3 presents an overview of the proposed palmprint recognition including, palmprint capture, preprocessing, feature extraction, classification, authentication in large databases and security. Section 4 discusses performance evaluation test, comparison and privacy issues related to palmprint recognition. Section 5 offers some concluding remarks.
2. Palmprint Database

The most important step in the authentication task is the generation of the data base. In this paper a data base of 240 individual’s palmprint images were collected using CCD-based scanner device [8]. These corresponding to 30 persons each person have a total of eight palmprint images with different (noise, rotation, and shift) from left and right palms. These are distributed on a wide spread spectrum of different prototypes. In this database, 15 persons are male, and 15 persons are female and the age distribution of the subjects is: about 24 persons are younger than 30, about 4 persons are aged between 30 and 50, and about 2 persons are older than 50. The size of all the test images used in this data base was 384×284 with a resolution of 75dpi.
The aim here was to include versions that consists some sort of rotation and noise that makes the data natural and can be used to check and compare the algorithm and methods that will be proposed here. 
3. The Proposed Recognition Method:

The general block diagram of the proposed palmprint recognition system is presented in a block diagram of Figure (3.1). It is clear that this palmprint recognition system consists of four main steps, namely:

      Step (1): Palmprint capture
Step (2): Image Pre-processing.

Step (3): Feature extraction.

Step (4): Classification.
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Figure (3.1) block diagram of proposed palmprint recognition

3.1 Palmprint Capture
Palmprint capturing is used to align different palmprint images and to segment the central parts for feature extraction. Most of the palmprint capture algorithms employ the following generally five common steps, 

1) Binarizing the palm images, 

2) Extracting the contour of hand and/or palms, 

3) Detecting the key points, 

4) Establishing a coordination system and 

5) Extracting the central parts. 

Figure 3.2(a) illustrates the key points and Figure 3.2(b) shows a captured image. The first and second steps in all the previous algorithms are similar [1].
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Figure 3.2 (a) The key points based on palm boundary and (b) the central parts
for feature extraction.
3.2 Image Preprocessing

The procedure of generating palmprint image set is given below:

Step-1: After extracting the central part of gray palm print image of any size 
Step-2: Palmrprint preprocessing.

The palmprint image is formed of including principal lines, wrinkles, minutiae points, singular points and texture. These palmprint images, stored in database, are not of quality, therefore these images must undergo some pre-processing first after resizing the input palmprint to size of      (256 × 256 pixels) to make all the palmprints of the same size and to reach the result with fast response. Palmprint image processing can be implemented by using some filters and enhancement in order to prepare it to the feature extraction steps.

Step-3: Image enhancement (Edge Detection and Smoothing) Using Laplacian Edge Detector:-

Edges boundary detection is a problem of fundamental importance in image processing. Edge detection of an image significantly reduces the amount of data and filters out useless information, while preserving the important structural properties in an image.

Step-3: Segment the Palmprint image into 64 blocks of (32 × 32) pixels as shown in figure 3.3.

Because some part of palmprint may be lost after preprocessing step, so in order to classify them, for much better performance the palmprint image will be segmented into blocks of (32 × 32) pixels, it is necessary to deal with each part as a unique image. This size is selected since it is dependent in several applications like image compression and texture identification. So, the final size of the palmprint is still (256 × 256).

[image: image4.png]



Figure 3.3 Segment the Palmprint image into 64 blocks of (32 × 32) pixels.

3.3 Feature extraction

After passing the data through preprocessing step, which will lead to having a group of 3-D matrices, each matrix will be of (256×256×4) dimension. It is required first to use these data as training phase.

The following algorithm was used for the computation of 3-D discrete multi wavelet transform on multi wavelet coefficients matrices using GHM four multi filter and using an over-sampled scheme of preprocessing (repeated row preprocessing) :-
a. Checking Matrix Dimensions: 3D–Matrix (N×N×M) should be a square matrix, N×N matrix, and must be a power of 2. So that checking input matrix dimensions is the first step of the transform procedure. If the signal is not a square matrix and not a power of two, in this work, this point is satisfied by default, because the previous step (preprocessing) is to be treated this point and generate a 256×256×4 matrix as shown in figure 3.4.
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Figure 3.4 generate a 256×256×4 image matrices
b. Applying 2-D Multiwavelet Transform:  As shown in figure 3.5, Here it is required to apply the two dimensional discrete multiwavelet transform to each N×N input matrix, (i.e. applying 2-D DMWT no. of Z-time, in all the M matrices (N×N) in z-direction.

Note that the 2-D DMWT is a critically-sampled scheme of preprocessing, thus, the result matrix is N×N×M (i.e. 256×256×4).                                                   
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Figure 3.5 Applying 2-D MWT.
c. Applying 1-D DMWT Transform: In this step, it must obtain one dimensional discrete Multiwavelet transform (1-D DMWT) on a vector 256×256 (65536 elements) in all M matrices in the z-direction. Now, a N×N×2M matrix results from the N×N×M original matrix using repeated row preprocessing as  shown in figure 3.6 and which can be done as follows:-
I.  For each i construct the M(1 input vector

           M2(i) = [ ai   bi   ci   di ]t1(M     where  i=1,2,3,….,65536
II.  Preprocess the input vector M2 (i) by repeating the input stream with the same stream multiplied by a constant α = 1/√2. In other words, after row preprocessing on an input vector (1(M), the result is (1(2M) matrix. The odd rows 1,3,…,2M-1 of this resultant matrix are the same original vector rows value 1,2,3,…,M respectively. On the other hand, the even rows number 2,4,…,2M are the original signal rows values multiplied by α.Thus :

           M3(i) = [ ai   α.ai   bi   α.bi   ci   α.ci   di   α.di ]t1(M

III.  Construct an M(M transformation matrix using GHM low and high pass filter matrices respectively. After generating GHM matrix filter coefficients values, an 2M(2M transformation matrix results with the same dimensions of input matrix dimensions after preprocessing.

IV.  Apply matrix multiplication to the 2M(2M constructed transformation matrix by using the 2M(1 preprocessing input vector.

1. Repeat step c for all i

2. Now getting the 256(256(8 matrix from last step, 
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Figure 3.6 Rearrange 2M(1  matrix results after applying 1-DMWT 
4. Removing the repeated matrices the next step is removing the positive slices (2,4,6,8) and then the only four 256(256(4 remain, M4 is the resulting matrix. as present in figure 3.7.
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Figure 3.7 palmprint images after single level of 3D- DMWT using repeated row preprocessing.
3.4 Classification 
A Probabilistic Neural Network [14] shown in figure 3.8 is used as a classifier after training it on all coefficients matrices resulted from applying the 3D-DMWT algorithm for all palmprints in the database. The output nodes of NN represents the person number, for example, the vector of person number (1) is [1-1-1-1-1-1-1-1]T, The second person will be [-11-1-1-1-1-1-1]T. This process is repeated for 8 persons to be authenticated. He should have his own signal output neuron. Thus "1" must be active for input matrix of the given person, and a negative "-1" output for other persons. Parameters uses in NN training are [14]:-

· Performance function is MREG.

· Number of hidden layers is 3 layers, and no. of neuron are:

i. Neurons in the input layer,

ii. Neurons in the 1st hidden layer,

iii. Neurons in the 2nd hidden layer,

iv. Neurons in the 3rd hidden layer,

v. Neurons in the output layer.

· Epochs is 40000.

· Goals is 1e-06.
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Figure 3.8 PNN classifier architecture

Figures 3.9 show the training of the Probabilistic Neural Network with 3D-MWLT
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Figure 3.9 Training of the NN for 3D-MWT

4. Evaluation Tests of the Proposed Algorithm using PNN:
For the proposed algorithm, (8) left and right palmprints with different contrast quality, size and rotation should be selecting for each person for the training phase. These data consist of eight palmprints [(p1Z1) to (p1Z8)] respectively. The original images are taken from the database of Hong Kong Polytechnic University and all of them are gray scale of a tiff image file format. The algorithm consists of 240 images of palmprint, the reference set 120 palmprints of them are used to learn the network and the 120 palmprints are used for testing the proposed algorithm.

For example, consider the first row of table (4.1) have the training (reference) data with specific sequence of palmprint image, namely (p1z1, p1z2, p1z3, p1z4). The first column has the testing data with another specific sequence of finger print (p1z6, p1z7, p1z8, pz9). When applying the 3D - MWLT algorithm and PNN on the entire 8 persons out of 8 persons. The correct recognition rate is %100 successes.

Table (4.1)
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5. Conclusions:

A new method of palmprint image recognition was implemented and tested based on the 3D-MWLT Transform and Probabilistic Neural Network. The following points can be concluded:

The proposed method gave an excellent performance even if the palmprint image is contaminated with noise, contrast quality, size and rotation. The experimental results for image recognition give more accurate result than the individual that fromed from it.
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Abstract: 

This study was aimed at determining the prevalence of mansonellosis in relation to age and sex, among New Bakassi resettles at Ekpiri-Ikang, Cross River State, Nigeria. 50µl of day and night blood samples were collected separately on to clean slides, processed using standard methods and stained with haematoxylin and Giemsa stains respectively. The overall prevalence of mansonellosis was 16.1% (18.1% for males, 14.3% for females). There was no significant difference in prevalence between the sexes (χ2-test; p > 0.05). Prevalence increased with age to a peak (31.7%) in the 40-49 years age group before decreasing slightly. There was significant difference between prevalence among adults (≥ 20 years old) and the younger age groups (≤ 19 years old) (χ2-test; p > 0.05). Mansonellosis are prominent among the resettlees. The clinical and immunological implications of these infections are worrisome; hence urgent mitigating steps are recommended to save the refugees from further immune-clinical burden from this preventable scourge.



Keywords: Mansonellosis, Filariasis, Prevalence, Displaced persons, Nigeria

Introduction:

Although the connection between conflict and Neglected Tropical Disease (NTD) such as filariasis is known (Beyrer et al., 2007), the prevention and control of such disease in conflict and emergency settings are often neglected. More emphasis is often given for lifesaving services and diseases of epidemic importance. If the prevention and control of such diseases do occur, they are often uncoordinated and driven by the occurrence of a cluster of cases.

An estimated 25 million people are known to be displaced by conflicts worldwide, and the number of those removed from their ancestral homes and resettled elsewhere as a result of development projects is thought to be much higher (Rajapogal, 2000). Forced movements of populations have resulted in health hazards (Prothero, 1994).  Displacement of people results in fall in health standards and outbreak of relocation-related diseases, particularly parasitic and vector-borne ones (Cernea, 2006), because it increases the degree of exposure of people and their vulnerability to illness (Fürst et al., 2010). Indeed, mobility affects disease, and disease influences mobility. Significance of interactions between diseases and population mobility has been demonstrated in tropical Africa (Cernea, 2006), in relation to malaria, trypanosomiasis, onchocerciasis, cholera, schistosomiasis, and guinea worm infection among others (Prothero, 1994). Resettlees are prone to vector-borne diseases. 
In October 2002, the International Court of Justice sitting in France, on a case brought by Cameroon against Nigeria, awarded the oil-rich Bakassi Peninsula to the former. This necessitated the resettlement of Nigerians in Bakassi Peninsula to the New Bakassi Camp at Ekpri-Ikang in Cross River State in October, 2009. Both the Bakassi Peninsula and the New Bakassi Camp are located in a region known to be endemic for mansonellosis (Agbolade et al., 2005; Udoidung et al., 2007). This study is aimed at determining the prevalence of mansonellosis in relation to age and sex, among New Bakassi resettles at Ekpiri-Ikang, Cross River State, Nigeria. 

Materials and methods:

Description of Study population

The population of Bakassi returnees is monolithic in the sense that it is made up of Nigerians who are mostly fishermen. In the New Bakassi Camp, which is in Ekpiri-Ikang, Cross River State, the returnees live in permanent structures and are settled in family groups. A few of these houses are with mosquito nets. The resettlees have access to water through a water pump provided by the Cross River State Government. It is surrounded by bushes and is yet to be provided with electricity. Detailed description of the study area has been given in an earlier (Uttah et al., 2012).

Blood sampling and examination 

Day and night blood samples for parasitological examination were taken from every consenting person of one year and above that were randomly selected. The day blood sampling took place between 0800 hours and 1600 hours. A clean microscope slide was labeled with the personal number. Using sterile lancet, 50µl of finger prick blood was taken from the left thumb, drawn into blood pipettes and used to prepare thick smears on the microscope slides. This was dried overnight and taken to the laboratory.

The night blood sampling took place between 2200 hours and 0200 hours. The thick blood smear method was also the chosen method for the night blood samples. From the left thumb, using sterile lancets and blood pipettes, 50 µl of finger-prick blood was drawn and smeared onto clean, grease-free microscopic slides. These were left on slide trays to dry before being carefully arranged in slide racks for transportation to the laboratory in Port-Harcourt for staining and microscopic examination. 

The slides with the blood samples from the field were left to dry overnight. They were then dehaemoglobinized by being immersed in vertical position in clean tap water for two minutes, dried, and fixed in methanol for a minute. The day blood samples were then stained with haematoxylin, while the night blood samples were stained with Giemsa. The stained slides were examined under microscope using x40-x100 magnification of the objective. Identification was according to the keys in Learning Bench Aid No.3 (Tropical Health Technology) (Uttah et al., 2005).

Consent and ethical approval

The consent of all participants was obtained before their involvement in the study. The Ethical Review Committee of Cross River University of Technology approved the survey after reviewing all ethical and professional details.

Data analysis

The Epi-Info was used in entering data while SPSS for Windows (2010 version) was used for data analysis. P-values of < 0.05 were considered statistically significant in differences in infection prevalence. The Geometric Mean Intensity (GMI) of microfilaraemia was calculated as antilog (∑log(×+1)/n), × being the number of microfilaraemic individuals examined.

RESULTS

Prevalence of microfilaraemia in relation to age and sex

The prevalence of mansonellosis (due to M. perstans) among New Bakassi resettlees in relation to age and sex is presented in Table 1. Only individuals who were examined both during the day and at night were included in the analysis. Excluded from these analyses were 18 persons from whom blood specimens were collected only during daytime. The overall prevalence was 16.1% (18.1% for males, 14.3% for females). There was no significant difference in prevalence between the sexes (χ2-test; p > 0.05). Prevalence increased with age to a peak (31.7%) in the 40-49 years age group before decreasing slightly. There was significant difference between prevalence among adults (≥ 20 years old) and the younger age groups (≤ 19 years old) (χ2-test; p > 0.05).

Table 1. Prevalence of mansonellosis among New Bakassi resettlees in relation to age and sex 

___________________________________________________________________________

Age                       No. examined                               No. positive (%)                    .

Group          Males   Females   Total           Males               Females              Total

___________________________________________________________________________

1-9             107       120           227              2 (1.9)             3 (2.5)          5 (2.2)

10-19         78          94           172               4 (5.1)             5 (5.3)          9 (5.2)

20-29        71          88         159                12 (16.9)       10 (11.4)      22 (13.8)

30-39        66         77          143                21 (31.8)       17 (22.1)      38 (26.6)

40-49        59         67          126                22 (37.3)       18 (26.9)      40 (31.7)

50-59        55         60          115                17 (30.9)       17 (28.3)      34 (29.6)

60+           34        52            86                 7 (20.6)         10 (19.2)      17 (19.8)

Total       470        558      1028                 85 (18.1)       80 (14.3)      165 (16.1)

___________________________________________________________________________

Mf Geometric Mean Intensity (GMI) of M. perstans
The overall mf GMI among mf positives was 71 mf/ml (74 mf/ml for males and 69 mf/ml for females). This is shown in Table 2. There was no significant difference between the overall mf GMI in males and females (t-test; p ˃ 0.05), and there was no significant difference between the mf GMI of males and females in any of the age groups (One-way Analysis of Variance; p ˃ 0.05). 
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Discussion

Mansonellosis is the most widespread filarial infection of man in Nigeria (Uttah et al., 2005). The overall prevalence of mansonellosis was comparable to what is reported elsewhere in the sub-region Uttah et al., 2005; Udoidung et al., 2007). Both their old (Bakassi Peninsula) and new (Resettlement Camp) residences are in the mansonellosis endemic area, and this could explain the relatively high prevalence of infection among the resettlees. Mansonellosis has had dominant presence in rural Areas such as Ekpiri-Ikang that hosts the New Bakassi Resettless Camp [Agbolade et al., 2005; Udoidung et al., 2007; Asio et al., 2009). This is because the rural areas provide the right conditions for the vector-breeding such as wet mud and leaf litter (Boorman, 1993), or the underbrush, and rotten banana stems (Crewe, 1977). These ecological factors may precursor the relatively high prevalence of infection among the resettlees in Ekpiri-Ikang. 

There was no significant difference in prevalence of mansonellosis between the sexes, and this could be because of equal degree of exposure to the vectors by both males and females, and agrees with the findings of (Useh and Ejezie, 1995). 

Prevalence increased with age to a peak in the 40-49 years age group. Generally infection is more prevalent among people of working age both because of the incubation period of the worms and because of the exposure occasioned by occupations such as farming and fishing, among others, which are common among the resettlees. This is congruent with findings elsewhere (Uttah et al., 2005; Udoidung et al., 2007).
Unlike onchocerciasis, lymphatic filariasis, and even loaiasis not much attention has been paid to mansonellosis in terms of public health importance because of its reported association with little or no severe clinical manifestations Agbolade et al., 2005). However, the presence of M. perstans microfilaraemia has been associated with disease manifestations such as generalised itching of skin, joint and/or muscle ache, severe pain in the abdomen and liver region, neurological and psychic symptoms, endocrinological disturbances, recurrent lymphoedema in the limbs and face resembling Calabar swellings, and nodules containing adult worms in the conjunctiva or eyelids (Agbolade et al., 2005; Bregani et al., 2006). A more recent finding suggests that the host’s regulatory responses are down-regulated in M. perstans infections (Asio et al., 2009). This association of mansonellosis with down-regulation of the host’s regulatory responses could be critical to the health status of refugees and resettlees who are often inundated with so many health challenges (Prothero et al., 1994; Cernea, 2006). 

Conclusion:

Mansonellosis is endemic in both where the resettlees were living previously and where they are camped presently. Since microfilarial intensities appear low in this study as in many parts of Nigeria, treatment with diethylcarbamazine (DEC) will be safe in many cases (Agbolade et al., 2005). It is recommended that siting of resettlees or refugee camps, residential houses and schools should be away from banana plantations, while wearing of protective clothing to reduce human-vectors contact should be encouraged. Furthermore, spraying of larvicides such as dieldrin in muddy areas to stop vector breeding is another important mitigating measure against transmission of infection. There is need also to launch a massive awareness campaign to educate the people on the epidemiology of both infections.
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Abstract:
High Voltage Overhead Transmission Lines (HVOTLs) otherwise referred to as power-lines have been thought to influence property values over the years. This study investigates the relationship between distance to HVOTLs and the rent of homes in metropolitan Lagos. 

Questionnaires were distributed to estate surveying firms, residents within 200m to power-lines in Surulere and Alimosho areas of Lagos while an in-depth interview of managers and field officers of Akangba and Alimosho PHCN sub-station was conducted. Average response rate was 66.5% and collated data were analysed. 
Findings revealed that residential property rents increased as distance from power-lines increased and the existence of a null effect on the rent of residential properties located over 100m away from power lines.
Finally, the study encouraged the burial of yet-to-be constructed power-lines and strict enforcement of ROWs within Lagos metropolis where power-lines already exist to abate the effect of power-line on property investments.


Keywords: Hvotls, Power-Line, Residential Property, Rental Value and Lagos Metropolis.
1. Introduction

Neighbourhood attributes have been known to influence the value of real estate. Where functional amenities such as tarred roads, electricity and groomed landscape exist, real estate values have being known to be on the rise but where disamenities such as landfills, poor drainage systems and disfunctional social infrastructure exist, the downslide of real estate figures have being noted. This current study tries to determine the effect of power line proximity on the rents payable for residential properties within Lagos metropolis. Where a negative effect is noted, the study is also geared at measuring and establishing the approximate range of distance where such effect erodes completely.
2. The Study Area

The history of Lagos is traceable to 1472, when the Portuguese first visited the old Yoruba settlement then and still known as “Eko” and named it a port for ferrying both human and material cargo to Europe. By 1861, it was annexed by the British who at this time opposed slavery sternly and governed it as a crown colony. In 1914, Lagos became the capital of the Colony and Protectorate of Nigeria. In 1960, the city became the capital of independent Nigeria and rapidly developed due to the oil boom in the early 1970s. Located between latitudes 60 211N and 60 341N and longitudes 30 011 E and 30 271E, Lagos State is located in the south western region of Nigeria and is bounded in the north and east by Ogun State, south by the Atlantic ocean and west by Benin Republic. 

Located on a total landed area of 3,345 sq km (1,292 sq mi) on four principal islands and adjacent parts of the Nigerian mainland, the islands are connected to each other and to the mainland by bridges. This represents 0.4% of Nigeria’s territorial landmass (Esubiyi, 1994). Major sections of the old city include Ebute-Metta, Yaba, Surulere, and Somolu, which now serve as the commercial district, on western Lagos Island; Ikoyi Island, situated east of Lagos Island; Apapa, the chief port district, located on the mainland; residential Victoria Island; and industrialized Iddo Island. Importantly, mainland suburbs which formerly were part of the old western region were incorporated as part of the city in 1967. These areas included Agege, Ikeja, Alimosho, Alakuko etc.  (Microsoft Encarta, 2007)
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Fig. 1: Map of Metropolitan Lagos.

Source: Lagos State Ministry of Information

Deductions from the result of the 2006 population census, indicates that Lagos state is believed to be the most populous state in Nigerian after Kano with a population of over 9 million people. Though, the result was contested by the then Lagos State Government, led by Asiwaju Bola Ahmed Tinubu, who by a state sponsored census exercise, declared its population as hitting the 14 million mark (Sandra Yin, 2007). 
3. Previous Studies

Numerous early studies such as those of Kinnard (1967), Wertheimer, N. and Leeper, E. (1979), Colwell and Foley (1979), Savitz D, et al (1988) and those of recent times such as Chalmers and Voorvaart (2009), have all sort to investigate both the impact of power lines on the property values, its probable effect on the health of residents within close range and have concluded with varying degrees of findings as would be noted below. 

Hamilton and Caruthers (1993) analysed a six year property market data. They found a diminution value of 5% on properties within a proximity of 120 meters. Hamilton and Schwann (1995) surveyed 12,907 residential dwellings within four neighbourhoods in Vancouver, British Colombia within a period of 6 years (1985-1991). The two academics’ analysed results also detected a 6.3% diminution effect on properties located 100 meters to a 230Kv power line and a 1.1% diminution effect on properties 200 meters from another 500Kv power line. Complete removal of the pylon and power lines increased value by a 6.3% margin. Rosiers (1998), agreed with the findings of Colwell (1990) which portrayed a diminution in property values as a result of the visual effects of pylons and power lines. After a survey carried out on 507 single family sales, analysis showed a lesser diminution value on a property physically close to a HVOTL but with its glare shielded by a wood. This was unlike other properties with less proximity which had the direct view of the power lines unshielded.
In Sims (1996), professionals in the real estate industry were subjected to a psychometric test anchored on assessing their perception regarding contaminated land. Results showed that overhead power cables were perceived to be low risked. This differed from the study outcome of Slovic (1992) which indicated a greater perception of risk in this regard. According to Sims (2001), these studies enhanced media exposure on the issue of power-lines as they affect property values.  

Des Rosiers (1998) studied the impact of high-voltage transmission lines on surrounding residential property values using a micro-spatial approach. The research was anchored on a sample of 507 single-family houses in the city of Brossard, Greater Montreal, Canada; 257 of these town cottages sold during the study period between February 1991 and November 1996. The study area comprised three distinct neighbourhoods (R, S, and T) with a 315 kV transmission power line traversing through the center. The data bank included 25 residential property descriptors relating to physical, environmental, neighborhood, access, fiscal and sales time attributes, as well as a series of power line related descriptors. Standard and stepwise regression procedures were successively used in the analysis. The model showed that a residential property both adjacent to an HVTL easement and facing a pylon would experience a drop in value due to visual encumbrance by approximately 9.6% of the mean house price. Residences located 1 to 2 lots away from a pylon were found to usually benefit from a market premium due to increased visual clearance and privacy. This premium, on average is within the range of 7.4% and 9.2% of the mean house price. A property located directly beneath the power line would suffer a decrease in value because of low minimal clearance of the lines fostering visual obstruction. This decrease is lesser and averages about 4.7% of the mean home price. Residences with a moderate rear or side view on a power line structure but not adjacent to the easement usually experience a market premium of 2.8% to 3.8% due to the improved visual clearance these residential properties benefit from. The net visual encumbrance defined as the difference between proximity obstacles and advantages was found to reach its peak at about 50 to 100 meters away the easements’ external boundary. It also diminished quickly and thereafter, entirely faded away 150 meters and beyond. Luxury home prices were also found to be more sensitive to the visual encumbrances of power line structures. However, the methodology of this in-depth study was based only on sales value and not the passing rent of residential properties. This current study initiates and facilitates the use of residential rental values in measuring power line effects. 

Wolverton and Bottemiller (2003), an assenting study of an earlier research work by Cowger et al (1996) investigated the possibility of the outcomes of the original study re-occuring while using more rigorous and analytical methodologies. Cowger’s study used a paired sales analysis in determining observed differences in the sales price of properties adjoining transmission line ROWs in Portland, Vancouver, and Seattle, and similar properties located in the same cities but out of the view of power lines. Though, the original study did not control differences between the subject properties and their comparables, Wolverton and Bottemiller attempted to surmount that setback using regression analysis. Analysis of covariance (ANCOVA) was made use of to determine how adjoining power line short change sales price. The data provided by the models did not support any price effect on residential property from being located adjacent to any power line. This affirmed the conclusions of the original study of Cowger, that sales prices of properties were not momentously affected by the presence of a power line. Also, the data showed no discrepancy in appreciation rates between residences beside power line ROW and residences situated further away from the power line. This study was thorough in using paired sales analysis in line with regression in determining the impact of power lines on residential properties but this current study will be streamlined to utilising the passing rents of various cadres of residential properties in determining the effect of power lines on residential properties.

Chalmers and Voorvaart (2009) also addressed the issue of power line impacts on residential property values and prices using a multiple regression framework. The study anchored on the sales of residential properties (between 1999 and 2007) abutting a 345 kV transmission lines in Connecticut and Massachusetts. The authors investigated the influence of actual distance proximity and encumbrance on sales price and found proximity to have an insignificant effect on sales price. They concluded that ‘‘the only variable that appears to have any kind of systematic effect is the encumbrance variable,’’ although its statistical significance varied and the effect was ‘‘generally small.’’ The authors also addressed potential effects due to the visibility of the transmission line structures and found no significant impacts on sales prices. Though no statistically significant effect was found on residential properties using sales price, this current study aims at determining effects via the use of rental values instead.
Lastly, Akinjare et al (2012) again addressed the impact of power lines on residential properties in highbrow metropolitan Lagos, Nigeria via ANOVA multivariate analysis. Within a perpendicular distance of 200m from abutting power lines,  findings revealed that rents values increased as distance from power-lines increased averagely by =N=5,000.00 and a mean value impact of =N=786 on neighbourhood rental value was ascertained. In a related study, Oluwunmi et al (2012) ascertained the pattern of rental values around power line facilities still within a 200m perpendicular distance of power lines in Lagos metropolis and also discovered a homogeneous trend in residential property value and neighbourhood characteristic. The studies urged the government to opt for buried armour cables instead of power-lines and the strict enforcement of ROWs within Lagos metropolis where power-lines already exist, in a bid to abate the effect of power line on property investments.
This current study identifies the absence of Nigerian literature on this subject and seeks not to only compliment existing studies internationally but also investigate the relationship between HVOTLs and rental values of residential properties in metropolitan Lagos.
4. Research Method

Primary data were collected through questionnaires distributed to 436 residents within 200m to power-lines in Surulere and Alimosho areas, 139 registered Estate Surveying firms in Lagos State to obtain data on rents between the period of 2005-2009. The study sampled every other residential building along power line routes and within a 200m perpendicular distance from the four power line routes totalling 31km in Surulere axis. These routes are namely: Akangba-Ojo (11km), Akangba-Isolo (7km), Akangba-Ijora (5km) and Akangba-Apapa (8km) routes. Within the Alimosho power line axis, residential sampling was accomplished along and within a 200m perpendicular distance to the 10km Alimosho double pylon track.

Response rates of 56.8% and 53.5% were achieved for Surulere and Alimosho areas respectively while a 76.2% response rate was gotten for registered Estate Surveying firms. In a bid to further understand powerlines, an in-depth interview with the Managers and field officers of the Akangba and Alimosho PHCN sub station was conducted for the purpose of this research.  In all, the survey recorded an average response rate of 66.5% and collated data was analysed using the descriptive and analytical statistics. 
Since the impact of power lines on the rents of nearby residential properties were not expected to be uniform as rents were presumed to increase with distance away from the power line, a four point distance range in the order of 0-50m, 51-100m, 101-150m and 151-200m was adopted as opined by Chalmers, J.A. et al (2009) in analysing the impact power line on the rents of residential properties.
5. Data analysis and Discussion

In establishing the relationship between distance away from HVOTLs and residential property values, frequency interval tables and percentages, for each category of residential property around Surulere and Alimosho were applied accordingly. The data obtained are as shown in Table 1.
Table 1: Mean Rental Values and Distances of Properties around HVOTLs in Surulere (=N=000.00).
	Dist

(m)
	Residential Property Type

	
	Tenement
	1bdrm
Flat
	2bdr

Flat
	3bdr

Flat
	2bdrm
bungalow
	3bdrm
bungalow
	3bdrm
Duplex
	No of 
Ppties


	% of
Ppties.



	
	Rent
	Rent
	Rent
	Rent
	Rent
	Rent
	Rent
	
	

	0-50
	46
	152
	230
	466
	354
	714
	884
	33
	15.5

	51-100
	70
	176
	254
	490
	378
	712
	912
	47
	22.1

	101-150
	94
	250
	276
	530
	410
	770
	970
	68
	31.9

	151-200
	96
	250
	280
	550
	425
	800
	1000
	65
	30.5

	Total
	
	
	
	
	
	
	
	213
	100.0


Source: Author’s Field Survey (June-November, 2010.)

Table 1 shows that on the average, the number of houses along Surulere’s HVOTL axis increase as distance away from the power line increase. Inclusively, rental values of all property cadres increased outwardly. The analysis in the above Table reveals that 15.5% of the houses were located within 0-50m, 22.1% were located within 51-100m, 31.9% were located within 101-150m while 30.5% of the properties were located within 151-200m of the power line. 

It can therefore be concluded that rental values of residential properties vary with distance away from the power line and that the concentration of houses also increase away with distance from the power-line. It further portends that people prefer to reside away from the immediate vicinity of HVOTLs and therefore choose to pay more for the same property provided the impact of the power line is minimal or non existent.
5.2 Alimosho Area.

For the Alimosho power line axis, the study was resolved using frequency interval scale and percentages for each category of residential property as shown in Table 2.

Table 2: Mean Rental Values and Distances of Properties around HVOTLs in Alimosho. (=N=000.00) 

	Dist

(m)
	Residential property Type

	
	 Tenemnt
	    1bdrm
Flat
	      2bdrm

      Flat
	      3bdrm

       Flat
	     2bdrm
      Bungalow
	      3bdrm
      bungalow
	      3bdrm

       Duplex
	     No of
     Ppties


	    % of
      Ppties.



	
	Rent
	Rent
	Rent
	Rent
	Rent
	Rent
	Rent
	
	

	0-50
	35
	48
	90
	105
	96
	120
	180
	13
	10.6

	51-100
	54
	60
	95
	120
	107
	136
	-
	30
	24.4

	101-150
	60
	70
	115
	150
	125
	160
	200
	39
	31.7

	151-200
	60
	80
	125
	150
	130
	160
	-
	38
	30.9

	Void
	
	
	
	
	
	
	
	3
	2.4

	Total
	
	
	
	
	
	
	
	123
	100.0


Source: Author’s Field Survey (June-November, 2010.)

Table 2 shows the analysis of rental values for the above cadre of residential property within the neighbourhood of Alimosho power line axis. The general pattern of residential property distribution revealed that the number of houses increased as distance from the power line increased, though this was not so for properties within the 101-150m perimeter. This must have been due to the tarred road constructed within the first 15m measured from the outer fringe of the power line axis leading to office of the African Independent Television (AIT), Agbado crossing as observed by the researcher. In-depth interview with the residents confirm that a 10m ROW exists commencing from boundary between the road and the development line for adjacent plots. Notably, this axis had two different HVOTLs side by side running from the PHCN substation located in Alimosho, Ipaja, Lagos State with an existing 25m ROW between them. Only makeshift structures housing the activities of artisans in the day were noted to occupy the 25m ROW separating both HVOTL installations. Unlike the Surulere axis, where properties where sometimes a meter or two from the power line, due to intensive development, the Alimosho axis seemed to accommodate the decorum of the use of ROWs being a suburb of the every busy Lagos metropolis fraught with much commercial and low profile housing development.  Analysis from the Table shows that 10.6% of properties were located within 0-50m of the power line, 24.4% within 51-100m, 31.7% within 101-150m, 30.9% accommodated within 151-200m from the base of the power-line. 2.4% representing 3 questionnaires where void in the aspect of residential type. In appraising the rental values in relation to distance away from the HVOTL as shown in the above Table, it was observed that value increased with distance away from the power line. 

5.3 Percentage Distribution of Residential Properties within 200m from HVOTLs.

The study attempted to examine the distribution (%) of all categories of residential properties within 200m from each of the HVOTL in the study areas. 

Table 3: HVOTL-Distance Percentage Distribution of Residential Property.
	HVOTL Axis
	Distance (m)

	
	0-50
	51-100
	101-150
	151-200

	Surulere
	15.5
	22.1
	31.9
	30.5

	Alimosho
	10.6
	24.4
	31.7
	30.9


                     Source: Author’s Field Survey (June-November, 2010.)
Table 3 shows the distribution of residential property in the two study areas in relation to distance away from the power-lines. The pattern of distribution shows that Surulere had more properties (15.5%) located within the first 50m while Alimosho axis had more residential properties (24.4%) located within 51-100m of HVOTLs. In a close tie, residences within the 101-150m range in Surulere exceeded those of Alimosho by 31.9% to 31.7%. In the same vein, residences within the 151-200m distance range in Alimosho axis surpassed those of Surulere by a margin of 30.9% to 30.5%.
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Fig. 2:  HVOTLs–Distance Percentage Distribution of Residential Property

Key: y = 5% and x = 50meters
The pattern  of residential property distribution within the 200m perimeter from the HVOTL shows clearly that rental values increased with distance away from the various HVOTL axis and were highest within the 101 and 150m perimeter. The pattern is represented in graphical illustration as shown in Fig. 2.
6. Findings

A detailed analysis of the survey conducted across the neighbourhoods of  the two HVOTL neighbourhoods showed that foremostly, as distance increased away from the HVOTLs, there is an increase in residential property rental values.

Secondly, the highest rents recorded for properties occurred between the 151m-200m away from the HVOTLs. Also, HVOTLs do not have any negative effect on residential property rents once located over 150m away. Lastly, 31.7% of the residential property within the two HVOTLs neighbourhoods were located between 100m-150m away from the HVOTLs while 30.7% of residential properties were located between 151m-200m.
7. Recommendations

The findings above have a number of policy implications that must be addressed by the government. The following recommendations are hereby put forward for consideration by government and other stakeholders, as might be applicable. The Federal Government of Nigeria should seek the use of alternative and more creative channels of bulk electric energy transfer. Though HVOTLs appear to be the cheapest option, redesigning pylons into more environmentally appealing forms may further reduce the impact of its imposing nature on the built and natural environment. Also, the sub-surface mode of electricity transfer should be encouraged as it obtains in the petroleum industry where sub-surface pipeline is employed in transferring oil products from on part of the country to another. Effective periodic maintenance should be carried out by the PHCN on HVOTLs with a view of replacing them with insulated wires. Also, the emforcement of the ROWs throughout the Lagos State must be implemented forcefully. ROWs would aid effective monitoring which in turn would keep vandals at bay and promote safety consciousness in residents living at proximal distances. 

Furthermore, it is recommended that the Nigerian Institution of Estate Surveyors and Valuers (NIESV) fund research efforts into new valuation techniques for measuring the impact of power lines on the values of various property types. 

Finally, the Departments of Estate Management in the various tertiary institutions should be encouraged to review their curiculum to take into account of environmental challenges such as those from HVOTLs.  
8. Conclusions

This study has established that there is a negative correlation between HVOTL and the rental values of residential property values. In order to mitigate the adverse impact of HVOTLs on residential property values, machinery should be set in motion to enhance the neighbourhoods through the provision of health centers, boreholes and street lighting facilities. 

Finally, it is hoped that the findings contained in this research work will be of particular interest to the academic community, Power Holding Company of Nigeria, Estate Surveyors and Valuers and other stakeholders in diaspora.
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Abstract:
 In this research work the effect of environmental pollution on a  receiving stream, Amadi creek, was investigated .Amadi creek, located in Port- Harcourt metropolis is a unique creek that is of high economic importance to the residents of Rumuobiakani, Mini-Ewa, Oginigba, Woji and Okujagu communities as it hosts the activities of the majority of the companies around the Trans- Amadi Industrial area and also provides water for fishing and water transportation The study was carried out to evaluate the water quality changes resulting from increasing human and industrial activities in the creek. For this purpose the physic o -chemical characteristics of the water in the creek at different seasons were measured and the results compared against W.H.O standards. Statistical methods were used at some point to calculate the mean, variance and the standard deviations in all stations and the results were then presented using computer based excel spreadsheet. The results show that the creek has relatively low concentrations of heavy metals ranging from (0.26-0.30mg\l), (0.00-0.01mg\l),([0.01-0.02mg\l), and (0.85-1.17mg\l) for chromium, copper, aluminum and iron respectively. Mean values of other physic o- chemical parameters like temperature, salinity, suspended solids, pH, DO, BOD, range from (22.1-29.5oC), (0.1-2.7mg\l), (7.0-59.5mg\l), (6.3-8.4), (2.3-5.11.1mg\l),(0.8-5.7mg\l) respectively. Recommendations were made for effective water quality management for the creek which includes,taking inventory of all sources of pollution of the creek,,the dump sites around the Amadi creek,especially around the Slaughter area should be evacuated and reclaimed, all the drains which feed into the creek should be fitted with grit screen to screen off solids which may have entered the drainage channels,there should be a planned waste disposal program as well as  provision of conveniences for the community and Improved water shed management should be encouraged as this provides a mechanism to control or eliminate non-point source of water pollution.


Keywords: Pollution, waste water, creek, dissolved oxygen,parameters, water quality.

1. Introduction
Creeks and rivers are used as open channels for the discharge of waste water. Of recent, many creeks and rivers have been greatly polluted with municipal and industrial activities causing an imbalance in the natural environment .With increasing demands on water resources and contamination from industrial waste and human activities, the potential outbreaks of water-borne diseases in creeks and rivers dwelling areas continue to increase. The physic-o chemical properties of rivers and creeks could be affected by internal and external factors. Meteorological events and pollution are a few of the external factors that affect physio -chemical parameters such as temperature, pH,salinity, hardness, dissolved oxygen and phosphates of the water. These parameters have major influences on  biochemical reactions that occur within the water body. Sudden changes of these parameters may be indicative of changing conditions in the water body. Internal factors, on the other hand, include events, which occur between and within bacteria and plankton populations in the water body. .There is an intricate relationship between external and internal factors in an aquatic environment The effects of environmental pollution on  creeks and rivers especially in the Niger delta, has been of paramount concern due to the ever increasing industrial activities, principally oil exploration, carried out in them. This has challenged many researchers to seek for solution these  environmental challenges. Sometimes wastes are discharged into creeks and rivers arbitrarily without predetermining the impact of such discharges on aquatic life ..Oil producing and petroleum refining companies are among the biggest polluters in the Niger delta environment where more than 2000 barrels of crude oil are spilled annually into the water bodies according to Ogan ( 1988 ). The rivers and streams in the Niger delta are now becoming increasingly vulnerable to human and industrial activities operating in and around them submits Ogan (1998) who observed that wastes both untreated and inadequately treated are discharged into river systems in the Niger delta. Such discharges are made directly or via open  channels. The rivers flow through a number of communities, providing drinking and recreational water for large populations of the communities.  Ayotamuno et al (2007) submits that in recent times there has been a tremendous increase in human and industrial activities these coastal areas , including oil exploration activities. These activities impact negatively on the rivers and creeks, thereby degrading their water quality. In an independent survey,  The discharge of municipal waste water and industrial waste water containing organic impurities poses a serious environmental problem. This is because the decomposition of this organic material by bacteria results in the utilization of dissolved oxygen.  Amadi Creek is an important resource which sustains fishing activities and also provides a medium for waste water disposal both by the communities around the Trans-Amadi Industrial area near the creek. Although the self purification process which occur in a stream enable it to safely handle some waste water discharges, there is a limit to its assimilatory capacity. Not recognizing that the creek has a limited capacity some companies and communities discharge waste waters haphazardly into the creek thereby jeopardizing the health of aquatic life. There is therefore the need for proper assessment of the creek to ensure control of waste water discharges within the creek’s assimilatory capacity which will subsequently result in improved water quality. Due to the importance of this creek to the host communities, and the increased and continous use of this creek, the water quality has been affected tremendously posing a serious threat on the people's livelihood and aquatic life. It  then became imperative to assess the water quality of the creek to ensure control of waste water discharges within the stream’s assimilatory capacity and relate the data obtained to current international water quality standards.
2. Brief Description of Study Area
Amadi creek is located in Port Harcourt metropolis of Rivers State. It flows from Okrika town down to Mini-Ewa, Rumuobiakani through Woji, Oginigba, Okujagu communities and then empties into the Bonny river, en route to the Atlantic ocean. The creek is lined on one side by a mangrove forest while its other side is inhabited. The major economic activities in and around the creek are fishing and water transportation. A sketch of Amadi Creek is shown in Figure1. 
Figure 1: A Sketch of Amadi Creek showing point-sources of pollution.( Agunwamba et al, 2006 )
3 Methodology
Water samples were collected between September 2009 and April 2010 from aboard a boat along the creek from various point-sources. Two samples of the creek water were obtained from each sample station for the determination of DO and BOD in the laboratory. Other parameters determined include, creek depth, width, water temperature, and flow velocity. In addition, several visits were made to the communities and settlements along the creek to determine the BOD of sewage contributions to the creek. The BOD and DO were determined following the procedures given in the Standard Methods ( APHA,1998 ). The BOD contributed per person per day in most developing countries is taken as 0.045kg, according to Oluwande ( 1989 ), as cited in Agunwamba et al ( 2006 ).   Heavy metals were determined using atomic spectrometer ( DR-2010 model ). The depth of the creek was measured by dropping a loaded tape to the bottom of the creek. The width of the creek was measured by stretching a tape across the creek. Temperature readings were taken with a thermometer at every station simultaneously with the other readings. Time was measured with a stop watch while flow velocity was determined with a current meter. The sampling stations are located at Drainage channel by Palace Road, Pier laterine by Kingdom Hall, Effluent channel at Slaughter, and Drainage channel by Estate Road, Woji.

4. Results and Discussions
The results of the field and laboratory analysis of the physico/chemical characteristics of the sample stations in the study area are presented in Table 2 and 3, below.

Table 2: The monthly mean values, standard deviations and coefficient of variation (CoV) of the 
Amadi creek water quality parameters.

	PARAMETER
	W.H.O.
STANDARD VALUE
	SEPT
	OCT
	NOV
	FEB
	MAR
	APR
	MEAN
	S.D
	CoV

	Temperature
	24 – 28 o C
	22.43
	22.69
	22.4
	29
	28
	29.1
	25.5
	3.2
	0.13

	Salinity
	N.A.
	1.06
	2.8
	1.38
	0.56
	0.56
	0.56
	0.92
	0.5
	0.5

	Suspended Solids
	N.A.
	40.75
	41.63
	39.88
	10.4
	10.9
	10.7
	25.7
	15.2
	0.6

	pH
	6.8 – 8.5
	7.3
	7.2
	7.4
	6.7
	8
	7.3
	7.4
	0.5
	0.07

	Dissolved Oxygen
	3 – 7mg/l
	4.7
	5.1
	5
	6.2
	6.1
	6.1
	5.5
	1.2
	0.2

	Biological Oxygen Demand
	4mg/l
	0.8
	1.2
	1.2
	5.7
	5.7
	5.7
	3.4
	2.5
	0.7

	Copper
	2.0mg/l
	0.4
	0.4
	0.4
	0.14
	0.13
	0.14
	0.28
	0.1
	0.4

	jChromium
	0.05mg/l
	0.04
	0.05
	0.05
	0.05
	0.01
	0
	0.03
	0.03
	1

	Aluminum
	N.A.
	0.05
	0.06
	0.01
	0.01
	0
	0.01
	0.02
	0.02
	1

	Iron
	0.3mg/l
	1.17
	1.16
	1.21
	0.52
	0.53
	0.52
	0.85
	0.4
	0.5

	
	
	
	
	
	
	
	
	
	
	


Table3: The overall Range, Mean and Standard Deviations for all the parameters monitored within the sampled period.

	PARAMETER
	MIN
	MAX
	MEAN
	S.D.

	Temperature
	22.1
	29.5
	25.5
	3.2

	Salinity
	0.1
	2.7
	0.92
	0.5

	Suspended Solids
	7
	59.5
	25.7
	15.2

	Dissolved Oxygen
	2.3
	11.1
	5.5
	1.2



	Biochemical oxygen Demand
	0.5
	7.7
	3.4
	2.5

	Copper
	0.07
	0.5
	0.28
	0.1

	Chromium
	0
	0.06
	0.03
	0.03

	Aluminum
	0
	0.08
	0.02
	0.02

	Iron
	0.37
	1.43
	0.85
	0.4

	
	
	
	
	


The seasonal results are also presented in bar charts  to allow for more effective visualization of the data and more effective presentation of large data sets in a small space. These are presented graphically in Figure 2 through Figure 10.

4.1 Temperature
The lowest reading of 22.1OC was recorded in the month of September at station1 during the wet season while the highest reading of 29.50C was recorded in the month of April at station1 and station 3. These low readings during the wet season are caused by water plants which form shades that lead to a reduction in temperature and the rain floods increase the flow and volume of water which also affect temperature. The results agree with the findings of Asuquo et al ( 1999 ), which states that high water temperature occurring at the beginning of the rainy season and toward the end of the rainy season are due to high ambient temperature in the dry season which is typical of West African rivers.


Figures 2:Spatial variation for temperature for the individual stations[image: image38.png]Salinity( ppt )
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4.2 Salinity
The maximum and minimum values of 2.7ppt and 0.1ppt are recorded in the month of October at station 3 and November at station1 respectively. This agrees with the saline imbalance noticed during the reconnaissance survey of the study area.


Figures 3: Spatial variation for Salinity for the individual stations[image: image39.png]Suspended Solids (mg /1)
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4.3 Suspended Solids
The month of October recorded the maximum value of 59.5 mg/ l at station 2. During this period the water is generally cloudy because flood water from the rain carries with it a lot of particles into the creek. The dry season recorded the minimum value of 7 mg / l at station 2. This low value  may have been as a result of reduced flow and water volume.(Egborege et al, 1986 ).


Figures 4: Spatial variation for suspended solids for the individual stations[image: image40.png]pH
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4.4 pH
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The minimum values of 6.3 and 8.4 are recorded in the months of February and March at stations 1 and 4 respectively. The slightly high values of pH may have been from the burnt ashes from the abbatoir (Slaughter) being washed into the creek.(Couillard et al, 1985).


Figures 5: Spatial variation for pH for the individual stations
4.5 Dissolved Oxygen
The lowest value of 2.3 mg / l was recorded in September at station 4 and the highest value of 11.1 mg / l was recorded in October at station 2. Higher DO values  recorded during the dry season may have been due to low levels of suspended solids which makes the river suitable for aquatic organisms. Low readings recorded during the rainy season could be as a result of activities which release materials that undergo decomposition, thereby reducing the oxygen content of the creek water .House et al, (1987).

Figures 6: Spatial variation for Dissolved Oxygen for the individual stations[image: image42.png]SPATIAL VARIATION FOR BIOCHEMICAL OXYGEN DEMAND (mg/ 1)
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4.6 Biochemical Oxygen Demand
The minimum and maximum values of 0.5 mg / l and 7.7 mg/ l  was recorded at station 4 in the month of September and station 2 during the dry season respectively. Again the rainy season records low values indicating low biochemical activities. The dry season values are high probably due to increased microbiological activities ( Izonfuo et al,2001).


Figures 6[image: image43.png]Chromium (mg /1)
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4.7 Heavy metals

The minimum value of 0.07 mg / l was recorded in the month of March at station 3 and a maximum value of 0.05 mg / l during the wet season at station 4 for copper, and 0.00mg/l and 0.06mg/l being minimum and maximum values for chromium. The dry season values are negligible (trace amounts) because Chromium does not occur freely in nature but is largely bound to floating particles in water (House et al, (1987). Aluminum recorded a low value of 0.08mg/l probably because aluminum salts are insoluble and so do not last long in surface water. The rainy season recorded a low value of 0.3mg/l and a high value of 1.43mg/l for iron

Figures 7: Spatial variation for Copper for the individual stations[image: image44.png]Copper (mg /1)
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Figures 8: Spatial variation for Chromium for the individual stations[image: image45.png]Aluminium (mg /1)
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Figures 9: Spatial variation for Aluminum for the individual stations[image: image46.png]Iron(mg /1)
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Figures 10: Spatial variation for Iron for the individual stations
5. Conclusions and Recommendations

The analysis of Amadi creek has shown that the creek  has a high level of pollution, as the water quality is almost threatened or impaired. The spatial variations reveal that some parameters are threats during the wet season and others during the dry season. Some of the parameters are threats at some stations due to  various activities which impact on the creek. BOD is high during the dry season and tolerable during the wet season. DO is high during the dry season indicating high biochemical activity which depletes the already dissolved oxygen, and is low during the wet season due to the release of materials that undergo decomposition and reduce the oxygen content of the water. PH levels indicate a low content of carbon( 1v ) oxide and increase the toxicity of ammonia ( NH3 ) and hydrogen sulphide ( H2S ). Suspended solids levels were high during the wet season making the river unsuitable for aquatic organisms. The saline imbalance of the creek has rendered the water unsuitable for human consumption. The temperature of the creek sometimes departs from natural desirable levels. The  trace metal  analysis of the creek shows that the creek has a relatively low concentration of heavy metals, as copper, chromium and aluminum were all found in trace amounts.  The creek, however has a high concentration of Fe at all the stations sampled above the allowable limits of WHO, EU. From the field observations, laboratory results , the following recommendations are mad:.

1. The creek should be periodically monitored to ensure that the water quality especially as regards to heavy metals does not exceed the allowable limits.

2. Knowledge of all the sources of pollution of Amadi creek is essential for the determination of the effective water quality management strategy.

3. All the drains that feed into Amadi creek should be fitted with grit to screen off solids which may have found their way into the municipal drainage system.

4. The already existing dump sites, transit sites and transfer stations such as the ones at Mini Okoro bridge, Mini Ewa, Woji, Slaughter and Rumuodara should be evacuated and reclaimed
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GROUNDWATER QUALITY APPRAISAL OF SOME HAND-DUG WELLS AND BOREHOLES AROUND OKEMESI AND IKORO AREA, SOUTHWESTERN NIGERIA

Olusiji Samuel Ayodele

Department of Geology, Ekiti State University, Ado-Ekiti



Abstract:
The study area falls within the basement complex of southwestern Nigeria. The  dominant lihologic units  are quartzites of Effon Psammite Formation which occur mostly as massive quartzites, schistose quartzites and quartzite schists. Fifteen (15) water samples were collected from the study area at regular intervals which includes nine (9) samples from Okemesi Ekiti and six (6) samples from Ikoro Ekiti respectively. These samples were analysed in order to determine their physical, chemical and bacteriological characteristics. The physiochemical results showed that temperature ranges between 26.7ºC-27.7ºC, conductivity (80-1680)µs/cm, appearance is clear, colour in hazen scale is <10 for all samples, turbidity (0-9.35)NTU which showed that the water are less turbid,  tasteless and odourless,  pH (5.96-7.74) which is slightly acidic to  alkaline, total dissolved solids (53.6-1126)mg/l and total hardness (28-414)mg/l. The cations and anions range as follows in the samples; Ca2+ (16-254)mg/l, Mg2+ (12-226)mg/l, Cl- (5.99-210)mg/l, NO3- (0.98-30.8)mg/l though not detected in all the samples, Fe (0.27-0.67)mg/l, Na+(3.89-137)mg/l, Mn(0.008-0.018)mg/l, HCO3- (6.0-126)mg/l. All the cations and anions analyzed conform to WHO (1993) standard for drinking water as all their values fell within the maximum permissible limits. The bacteriological analysis for total coliform/100ml as in total bacteria counts range between (7-16) Cfu/100ml, these shows a relatively high load of bacteria in the tested samples. 



Keywords: Okemesi; Ikoro; Lithologies; Parameters; Statistics
Introduction 
Water is essential for survival of all living things. With world’s population growing rapidly, water resources of the world is one of its most important assets. A large percentage of the mass of living organisms is made up of water. The quality of water is of vital importance whether for industrial or domestic purposes. For water to be of consumable quality, it must attain a certain degree of purity. According to Davis and De Wiest (1966), drinking water standard are based on two main criteria namely; the presence of objectionable taste, odour and colour; and the presence of substances with adverse physiological effects. However, mineral enrichment from underlying rocks can change the chemistry of water, making it unsuitable for consumption (Ako et al. 1990).

Water can also be a source of serious environmental and health problems if the design and development of such water supply system is not coupled and tied with appropriate sanitation measures. According to Oloke (1997), drinking water can act as a passive means of transporting nutrients into the body system. However, the objectives or primary concern in providing potable water are freedom from harmful micro-organisms and freedom from undesirable or harmful chemicals. Therefore, both the physiochemical and bacteriological assessment of potable water is of paramount importance and monitoring must be given the highest priority. A lot of literatures abound on groundwater prospecting and development in the basement complex such as Jones and Hockey (1965), which worked on groundwater prospect in the basement complex rocks of south western Nigeria and concluded that beneath the veneer of regoliths, the fresh basement rocks are highly fractured at shallow and greater depth. The crystalline basement complex rocks and their weathered derivatives constitute large reservoirs of groundwater which can yield considerable amount of water for human consumption especially in the areas where the overburden (soil) are sufficiently thick, porous and permeable enough to allow migration and accumulation of groundwater. Davis and De-Wiest (1966) revealed that crystalline rocks are poor water bearing aquifers because of their low porosity and low permeability except when secondary structures developed as a result of tectonic activities, selective dissolution of mineral grains and weathering. Azeez (1972), divided SW Nigeria into eight hydrogeological provinces and Odeyemi et al (1985), examined the remote sensing of rock fractures and groundwater development in parts of south-western Nigeria. However, this study focuses on water quality assessment by determining the physical, chemical and bacteriological properties of water from hand dug wells and boreholes around Ikoro and Okemesi area, Southwestern Nigeria with the objective of assessing its quality for human consumption and domestic usage. 

The study area falls within the basement complex of southwestern Nigeria. Ikoro Ekiti in Ijero local government area of Ekiti State lies within latitudes 7°65ꞌ N and 8°00ꞌ N of the equator and longitudes 4°75ꞌ E and 4°95ꞌ E of the Greenwich meridian while Okemesi Ekiti in Ekiti west local government area of Ekiti State lies within latitudes 7°55ꞌ N and 7°80ꞌ N of the equator and longitudes 4°55ꞌ E and 4°59ꞌ E of the Greenwich meridian. The study area also lies north east of Ilesha in Osun State (Fig.1).The type of human settlement in the study area is the linear type in which houses and buildings are constructed along major roads following a regular pattern.  

[image: image15.emf]
Fig.1. Map of Ekiti State showing the study areas (Inset: map of Nigeria showing the study area).

TOPOGRAPHY AND DRAINAGE

The topography of the study area is rugged with series of highlands, lowlands and massive rocks. The major topographic landform within the area is the ridge system formed by quartzite exposures that have undergone varying degrees of weathering and  are characterised by undulating landforms. Trellis drainage pattern is in existence in the study area and majority of the rivers flow north-southwards and are structurally controlled. They get dried up during the dry season because their tributaries are seasonal but the major river is perennial. The major river that runs through this area is river oshun, which flows from highlands to relatively lowlands. (Fig.2) 

[image: image16.emf]
Fig.2. Trellis drainage pattern of the study area.       
GEOLOGIC SETTING OF THE STUDY AREA.

The study area belongs to the basement complex terrain of southwestern Nigeria (Fig.3) and lies within the Ilesha schist belt. The basement complex rocks are Precambrian in age although the rocks are also found in the early Paleozoic. The basement complex of southwestern Nigeria lies to the rest of the West African craton in the region of late Precambrian to early Paleozoic orogenesis. Structurally, the Precambrian geology of Nigeria lies within the structural framework of Africa and this can be divided into cratons and Pan-African mobile belts. The Nigeria basement complex extends westwards and is continuous with the Dahomeyan of the Dahomey-Togo-Ghana region. To the east and south, the basement complex is covered by the Mesozoic-Recent sediments of the Dahomey and Niger coastal basins. The West African craton and the Pan-African events which present the framework of West Africa in the igneous/ metamorphic structural framework of Africa consist of Precambrian rocks that have been subjected to major supra-crustal plutonic events. 
These events are;

i.
Leonian 3000Ma

ii.
Liberian 2500-2700Ma

iii.
Eburnean 1850±250Ma

iv.
Kiberian 1150±100Ma

v.
Pan African 600±150Ma

vi.
Harcynian 300Ma

vii.
Alpine orogeny of the Atlas Mountain

The rocks of the Precambrian basement complex of Nigeria have been grouped into four lithologic units by Dada (2006) as follows:

 (1)  Migmatite-Gneiss-Quartzite Complex;

(ii)  The schist belts

(iii) Pan African Granitoids and;

(iv) Unmetamorphosed minor acid and basic rocks 

Local Geology Of The Study Area.
Ikoro and Okemesi Ekiti lie within the south-western part of Nigeria basement complex (Figs 4 and 5). The dominant rock type in the study area is the quartzites of the Effon Psammite formation which occurs mostly as massive quartzites, schistose quartzites and quartz schists. The Effon Psammite formation (Hubbard, 1966; De Swardt, 1953; Dempster, 1967) is a belt of quartzites, quartz schists and granulites which occur largely east of Ilesha and runs for nearly 180km in a general NNE-SSW direction. This environment like other areas within the Nigeria basement complex was subjected to the Pan African orogenic event about 600±150Ma (Ajibade et al, 1980). The abundance of quartzite exposure in the study areas could by no means be a strange occurrence because of the proximity of this locality to Efon-Alaaye Ekiti popularly known for the Effon Psammite formation. Rahaman (1976) gives a general description of the mineralogy of the quartzites found in the southwest as being dominated by eight minerals where three or four are usually present such as quartz, muscovite, hematite etc. The colour of the quartzites found within the study area varies for instance, the schistose types are pure and white in colour, and the ferruginous ones exhibit a grey colouration when the samples are fresh but display brownish colouration when weathered. The different lithologies in the study area have been subjected to deformation which led to the development of synformal structures on the metamorphic rocks. The well pronounced structures include fractures, foliations, veins e.t.c. The general trend of the folds and foliations in the area is NNE-SSW direction (G.S.N. sheet 61 Akure). Rocks found in Ikoro Ekiti include charnockites, quartzites, schists, schistose quartzites and biotite gneisses while those of Okemesi include quartzites, schistose quartzites, migmatites and paraschists. These rocks with their associated meta- igneous rocks have been migmatized to various degrees. Also, the granites exhibit both intrusive and replacement characteristics in the area under investigation. The charnockites form an elongated N-S trending and they range from fine grained to coarse grained rocks of charnockitic affinities and from fine grained to coarse grained porphyritic granites. 

[image: image17.emf]
Fig.3. Geological map of southwestern Nigeria (Adapted from Kogbe, 1976)

[image: image18.emf]
Fig. 4: Geologic map of Okemesi Ekiti

[image: image19.emf]
Fig.5: Geologic map of Ikoro Ekiti

Hydrogeological Setting Of The Area.
The availability of groundwater in the study area depends on the presence of decomposed material usually called overburden, which possesses a significant thickness and lateral extent to serve as reservoir. However, the quantity of water that can be accommodated under the subsurface depends also on the degree of porosity and permeability of the subsurface strata, it is a measure of the openings in which groundwater can exist. Although, basement rocks look solid to the naked eye but a microscopic examination reveals the existence of openings in the rocks. Following the instituted weathered profiles developed in the study area, the major soil types found there include alluvial soil, lateritic soil, sandy soil and clayey soil (Fig.6). The lateritic soils are highly weathered sub-soil that contains iron and aluminium. It ranges from soft, earthy, porous soil to hard dense rocks. The alluvial soil gives a record of high water level, the sandy soil in the area also forms a good and prolific aquifer, and the occurrence of clayey soil is not very prominent in the area under investigation.

[image: image20.emf]
Fig.6 : Weathering profile in the study area

The hydrogeological characteristic of the area under study is that the weathered products of the basement rocks often form a significant water-bearing layer directly overlying the fresh basement rocks as regoliths. Therefore, the process of rock weathering enhances the development and accumulation of groundwater in that the regoliths facilitates the ingress of water into the overburden and so transforms the ordinarily impermeable and impervious granites and gneisses into sources of abundant groundwater reserves and as such, water supply are exploited in this weathering profile through shallow hand-dug wells and boreholes by inhabitants. Metamorphic deformation and tectonism that occurred in these areas as well as the developed structural features are favourable to groundwater development and accumulation as confirmed by field observations.

Method Of Study 
Fifteen (15) water samples were collected randomly from hand dug wells and boreholes within Ikoro and Okemesi Ekiti. The GPS was used to determine the geographic positions of these wells. Five (5) borehole water samples and four (4) hand dug well water samples from Okemesi and One (1) borehole water sample, five (5) hand dug well water from Ikoro were collected into clean and well drained sample bottles and were carefully labelled for each location. The water samples were collected early in the morning in order to allow suspended mineral matter to have settled down. The fifteen (15) samples were taken to the Federal Ministry of water resources, Regional Water Laboratory, Alagbaka, Akure, Ondo State for physio-chemical and bacteriological analysis. 

Results


The results of the physical characteristics of the wells and boreholes in the study area are presented in tables 1 and 2, while those of the chemical characteristics are presented in tables 3, 4, 5, 6, 7 and 8 respectively. 

Table.1: Physical Characteristics Of The Wells And Boreholes In Okemesi Ekiti.
	S/N
	LOCATION
	TYPE OF WELL
	DEPTH (M)
	LITHOLOGY
	TEMP
(°C)
	APPEARANCE
	COLOUR

(HAZEN UNIT)

	2
	Chief Odofin’s house
	BH
	16.15
	Quartzite
	26.7
	Clear
	<10

	3
	St. Michael Anglican Church
	BH
	15.24
	Quartzite
	27.7
	Clear
	<10

	4
	Aafin Owa Ooye Okemesi
	BH
	17.68
	Schistose quartzite
	27.6
	Clear
	<10

	5
	Iro quarters
	BH
	18.29
	Quartzite
	27.3
	Clear
	<10

	6
	Oke Onire St (Ile Richard)
	BH
	21.34
	Massive quartzite
	27.0
	Clear
	<10

	7
	Oke Onire st
	HDW
	14.51
	Quartzite
	26.7
	Clear
	<10

	8
	Oke Onire st
	HDW
	12.62
	Quartzite
	27.1
	Clear
	<10

	9
	Oke Onire st
	HDW
	11.36
	Quartzite
	27.7
	Clear
	<10

	10
	Ile Obanla
	HDW
	12.62
	Schistose quartzite
	27.4
	Clear
	<10


Table 2: Physical Characteristics Of Boreholes And Wells  In Ikoro Ekiti.
	S/N
	LOCATION
	TYPE OF WELL
	DEPTH (M)
	LITHOLOGY
	TEMP (°C)
	APPEARANCE
	COLOUR

	1
	Opposite Magistrate court
	BH
	17.07
	Biotite gneiss
	7.3
	Clear
	<10

	2
	Odo Ojobe st
	HDW
	7.57
	Biotite gneiss
	7.2
	Clear
	<10

	3
	Omoleye st
	HDW
	8.20
	Quartzite
	27.3
	Clear
	<10

	4
	Oke Iwaro st
	HDW
	11.36
	Schistose quartzite
	27.0
	Clear
	<10

	5
	Idiolowo st (palace junction)
	HDW
	10. 72
	Schistose quartzite
	7.0
	Clear
	<10

	6
	Oke mesi
	HDW
	8.83
	Quartzite
	27.1
	Clear
	<10


NOTE:
BH- Boreholes

HDW- Hand dug wells

Table .3: Result Of Chemical Characteristics Of Water In Okemesi Ekiti
	Parameters
	Sample 
2
	3
	4
	5
	6
	7
	8
	9
	10

	PH
	5.97
	6.87
	6.82
	6.66
	6.23
	6.52
	5.96
	6.43
	6.64

	Turbidity(NTU)
	0.35
	0.00
	0.42
	0.00
	0.17
	0.27
	0.75
	3.99
	9.35

	Conductivity(µs/cm)
	1000
	250
	600
	860
	80.0
	270
	150
	210
	530

	T.D.S (mg/l)
	670
	168
	402
	576
	53.6
	181
	101
	141
	355

	Total hardness
	188
	90.0
	150
	328
	28.0
	70.0
	52.0
	80.0
	130

	Calcium hardness
	122
	54.0
	104
	102
	16.0
	32.0
	26.0
	60.0
	96.0

	Magnesium hardness
	66.0
	36.0
	46.0
	226
	12.0
	38.0
	26.0
	20.0
	34.0

	Nitrate (NO3) mg/L
	0.98
	1.32
	ND
	ND
	ND
	ND
	ND
	ND
	11.3

	Iron (mg/L)
	0.35
	ND
	0.65
	0.43
	0.52
	ND
	0.49
	0.27
	0.38

	Alkalinity
	22.0
	14.0
	8.00
	42.0
	6.0
	10.0
	6.0
	14.0
	26.0

	Manganese (Mn)
	0.018
	ND
	ND
	0.009
	ND
	ND
	0.008
	0.023
	0.014

	Calcium (Ca2+)
	48.9
	21.6
	41.7
	40.9
	6.41
	12.8
	10.4
	24.0
	38.5

	(Mg2+)
	16.1
	8.78
	11.2
	55.1
	2.92
	9.27
	6.34
	4.88
	8.29

	(Cl-)
	124
	28.9
	81.9
	79.9
	5.99
	26.9
	10.9
	10.9
	35.9

	Sodium (Na)
	80.6
	18.8
	53.2
	51.9
	3.89
	17.5
	7.08
	7.08
	23.3

	Bicarbonate (HCO3)
	22.0
	14.0
	8.00
	42.0
	6.0
	10.0
	6.0
	14.0
	26.0


Table.4: Result Of Chemical Characteristics Of Water In Ikoro Ekiti.
	Parameters
	Sample

1
	Sample

2
	Sample

3
	Sample

4
	Sample

5
	Sample

6

	Ph
	7.74
	7.00
	6.70
	6.97
	7.50
	6.82

	Turbidity (NTU)
	0.00
	0.47
	0.70
	0.00
	0.34
	0.03

	Conductivity (µs/cm)
	760
	930
	1210
	1070
	1680
	1350

	TDS (mg/l)
	509
	623
	811
	717
	1126
	905

	Total hardness (mg/l)
	152
	236
	300
	318
	414
	346

	Calcium hardness
	108
	172
	154
	190
	232
	254

	Mg hardness (mg/l)
	44.0
	64.0
	146
	128
	182
	92.0

	NO3 (mg/l)
	30.8
	18.3
	11.2
	9.7
	5.4
	ND

	Fe (mg/l)
	0.57
	0.48
	ND
	0.67
	0.33
	0.45

	Alkalinity (mg/l)
	96.0
	104
	68.0
	180
	126
	78.0

	Manganese (mg/l)
	0.018
	0.010
	ND
	0.015
	0.011
	0.015

	Magnesium (mg/l)
	10.7
	15.6
	35.6
	46.4
	56.6
	22.4

	Chloride (mg/l)
	38.9
	86.0
	131
	86.0
	210
	152

	Sodium (mg/l)
	52.3
	55.9
	85.2
	55.9
	137
	98.8

	Bicarbonate (mg/l)
	96.0
	104
	68.0
	180
	126
	78.0

	Suspended solids (mg/l)
	251
	307
	399
	353
	554
	445

	Calcium (mg/l)
	43.3
	68.9
	61.7
	76.2
	93.0
	102


Table.5: SUMMARY OF PHYSICO- CHEMICAL CHARACTERISTICS AND WHO’S STANDARD FOR DRINKING WATER.

	S/N
	Parameters
	Range
	Mean values
	WHO, 1993 standards

	
	
	Okemesi
	Ikoro
	Okemesi
	Ikoro
	Highest desirable
	Maximum permissible

	1
	PH
	5.96-6.87
	6.7-7.74
	6.46
	7.12
	7.0-8.9
	6.5-9.5

	2
	Temperature °C
	26.7-27.7
	27.0-27.3
	27.24
	27.16
	-
	-

	3
	Conductivity(µs/cm)
	80-1000
	760-1680
	438.9
	1166.7
	900
	1200

	4
	Appearance
	C
	C
	C
	C
	C
	C

	5
	Turbidity
	0-9.35
	0-0.70
	1.7
	0.37
	5.0NTU
	5.0NTU

	6
	TDS (mg/l)
	53.6-670
	509-1126
	294.18
	781.83
	500mg/l
	1500 mg/l

	7
	Total hardness
	28-328
	152-414
	124
	29.33
	100 mg/l
	500 mg/l

	8
	Alkalinity
	6-42.0
	68.0-126
	16.44
	96.67
	100 mg/l
	100 mg/l

	9
	Calcium
	16-122
	108-254
	680
	185.0
	NS
	NS

	10
	Magnesium
	12.0-226
	44-182
	56.0
	109.33
	20 mg/l
	20 mg/l

	11
	Chloride
	5.99-124
	38.9-210
	45.03
	117.32
	200 mg/l
	250 mg/l

	12
	Nitrate
	0.98-11.3
	5.4-30.8
	1.51
	12.57
	0.2 mg/l
	3 mg/l

	13
	Iron
	0.27-0.65
	0.33-0.67
	0.34
	0.42
	1 mg/l
	3 mg/l

	14
	Sodium
	3.89-80.6
	52.3-137
	29.26
	80.85
	200 mg/l
	200 mg/l

	15
	Manganese
	0.008-0.023
	0.010-0.018
	0.008
	0.012
	0.1 mg/l
	0.4 mg/l

	16
	Bicarbonate
	6-42.0
	68.0-126
	16.44
	96.67
	-
	-


Table. 6: Correlation Coefficients Of The Physio-Chemical Parameters.
	LOCALITIES
	PARAMETERS
	CORRELATION COEEFICIENT (r)
	REMARKS

	Okemesi Ekiti
	Between Total Hardness & Alkalinity
	0.89
	Positive correlation

	
	Between PH & Alkalinity
	0.23
	Positive correlation

	
	Between TDS & PH
	0.03
	Positive correlation

	
	Between TDS & Alkalinity
	0.72
	Positive correlation

	Ikoro Ekiti
	Between Total Hardness & Alkalinity
	1.0
	Positive correlation

	
	Between PH & Alkalinity
	0.0023
	Positive correlation

	
	Between TDS & PH
	-0.13
	Negative correlation

	
	Between TDS & Alkalinity
	0.0023
	Positive correlation


Table 7: Result Of Bacteriological Characteristics Of 
     Water In Ikoro Ekiti
	Parameters (Cfu/100ml)
	Sample 2
	3
	4
	5
	6
	7

	Total Bacteria Count
	10
	12
	11
	8
	10
	9

	E-Coli
	0
	0
	0
	0
	0
	0


Table 8: Result Of Bacteriological Characteristics Of 
     Water In Okemesi Ekiti
	Parameters (Cfu/100ml)
	Sample 2
	3
	4
	5
	6
	7
	8
	9
	10

	Total Bacteria Count
	9
	7
	10
	8
	12
	11
	10
	14
	16

	E-Coli
	0
	0
	0
	0
	0
	0
	0
	0
	0


Discussion Of Results
The results of the physical, chemical and bacteriological analyses has been presented in tables 1, 2, 4, 5, 6, 7 and 8 respectively and were compared with WHO (1993) standards (Table.5). The physical analysis of the water samples revealed that all the water samples are clear with its Hazen’s unit less than 10, they have no taste and odour with respect to human senses. The lowest temperature which is 26.7°C was obtained from sample 2(BH) and 7(HDW) in Okemesi Ekiti while the highest temperature 27.7°C was obtained from sample 3(BH) and 9(HDW) in Okemesi. The temperature ranges from 26.7-27.7°C in Okemesi Ekiti and 27.0-27.3°C in Ikoro Ekiti. However, the World Health Organisation sets no guideline for temperature. The conductivity of the water samples vary from 80.0-1680µs/cm (Table 6). The highest value for conductivity is found in Ikoro sample 5 while the lowest is found in Okemesi sample 6. All the samples tested has a conductivity value which range between the highest desirable and maximum permissible limit of WHO except Ikoro samples 5 and 6 whose values are higher having 1,680 and 1,350µs/cm respectively . The total dissolved solids concentration for the tested water samples vary from 53.6-1126mg/l which fell under the fresh water classification except Ikoro sample 5 which has a greater value of 1126mg/l and are classified under moderately saline water (Hem, 1970). With respect to the World Health Organisation for drinking water, all the tested samples fell within the highest desirable and maximum permissible limit which is (500-1500)mg/l respectively (Table.5).  The average results of turbidity carried out on the water samples showed that all the samples fell within the highest desirable limit of World Health Organisation (WHO) standard for drinking water except Okemesi sample 10 whose value 9.35NTU is higher than the maximum permissible limit of WHO’s standard (Table.5). The results of the chemical tests also showed that the pH value of water sampled ranges from 5.96-7.74 which indicated that the samples are slightly acidic to slightly alkaline, and the values conformed with WHO recommended standards for drinking water which is 6.5-9.5. The alkalinity of water sampled ranges between 6.0-126.0mg/l which also fell below the highest desirable limit of WHO except samples 2,4and 5 (Ikoro) which has a greater value of 104mg/l, 108mg/l and 126mg/l respectively. Hem (1970) classified water based on its hardness as follows;

	Hardness (mg/l CaCO3)
	Range

	Soft

Moderate

Hard

Very hard
	0-60

61-120

121-180

>180


  The total hardness of water samples ranged between 28-414mg/l which indicates great variation in hardness of tested water samples. Samples 6&8 (Okemesi) having a value of 28.0mg/l and 52.0mg/l respectively are soft; samples 3, 7, 9 (Okemesi) are moderate; samples 4 & 10 (Okemesi) and sample 1(Ikoro) are hard; samples 2 & 5(Okemesi) and samples 2, 3, 4, 5 & 6 (Ikoro) are very hard. All the water samples tested has a value of total hardness that fell within acceptable limits of WHO (100-500)mg/l. Also, the value of nitrate in some of the water samples range between 0.98-30.8mg/l which exceeded the highest desirable limits of WHO. The chloride concentration in the water samples range between 5.99-210mg/l which is below the maximum permissible limit of WHO which is 250mg/l.  The range of Fe concentration in tested samples is (0.27-0.67)mg/l which is also below the desirable limits of WHO (1)mg/l. The concentration of sodium in tested water samples range between (3.89-137) mg/l which is below the highest desirable limits of WHO (200)mg/l .

The summary of the various physical and chemical parameters, their mean values compared with WHO standards for drinking water is shown in Table 5. Virtually, all the mean values of parameters tested for in the water samples from Ikoro Ekiti are higher than that of Okemesi Ekiti except in the case of temperature, turbidity and total bacteria count (Table .5). The variation in progression as one parameter relates to the other is shown in figs 7, 8, 9, 10, 11 and 12. There is a great variation as PH, TDS and Alkalinity relates one with another as shown on the graphs. The overall mean of the turbidity value for Ikoro samples is 0.37NTU while that of Okemesi is 1.7NTU (Table.5 ) and the recommended value for turbidity by World Health Organisation is 5.0NTU both at highest desirable limit and maximum permissible level. Thus, from this comparison, it can be conveniently said that the water samples from Ikoro and Okemesi Ekiti are less turbid. All the parameters (PH, Alkalinity, TDS, Total Hardness) are positively correlated except TDS and PH for Ikoro samples which is negatively correlated (Table.6).
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Fig 7:
Graph of PH against TDS for Okemesi samples

[image: image22.emf]
Fig .8: Graph of PH against TDS for Ikoro samples
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Fig. 9: Graph of PH against Alkalinity for Okemesi samples

[image: image24.emf]
Fig. 10: Graph of PH against Alkalinity for Ikoro samples

[image: image25.emf]
Fig. 11: Graph of Alkalinity against TDS for Okemesi samples

[image: image26.emf]
Fig. 12: Graph of Alkalinity against TDS for Ikoro samples

[image: image27.emf]
Fig. 13: Histogram of mean concentration of cations for Okemesi

[image: image28.emf]
Fig. 14: Histogram of mean concentration of cations  for Ikoro samples

[image: image29.emf]
Fig.15: Histogram of mean concentration of anions in Okemesi

[image: image30.emf]
Fig. 16: Histogram of mean concentration of anions in Ikoro

The total bacterial counts for the analysed water samples from the study area range between 7Cfu/100ml-16Cfu/100ml (Tables 7&8), this shows a relatively high load of bacteria in the water as no sample should contain more than 3 coliform per 100ml as stipulated by World Health Organisation. The results of analysis shows that the total bacteria counts in Okemesi water samples range from 8Cfu/100ml-12Cfu/100ml and that of Ikoro Ekiti ranges from 7Cfu/100ml-16Cfu/100ml with the overall mean of 10.78Cfu/100ml respectively. All the water samples analysed from both Ikoro and Okemesi has zero value for E-Coli which is acceptable as World Health Organisation states that no sample should contain E-Coli in 100ml. Coliform organisms should not be detectable in 100ml water sample. However, the quality of water is strictly based on some physical, chemical and bacteriological parameters. Some of these parameters are inherent in surface water and their sources are mainly from precipitation, leaching of soil particles during infiltration, decay of organic matter, salt water intrusion, exchange of ions with surrounding rocks and human activities etc. Continuous occurrence of these processes lead to the increase in concentration and values of the parameters which in turn influence water quality. According to  WHO (1993) standard for drinking water, the maximum allowable range for pH of water is 6.5-9.2 and the result obtained from analysis showed that the pH of all the water sampled at Ikoro-Ekiti are within acceptable limit, but in the case of water sampled at Okemesi, Sample 2, 6,8,9 has pH less than the WHO’s limit. This low pH may be due to the presence of some contaminants such as ammonia that can furnish hydrogen ion in water (e.g. ions of iron). It might be due to dissolved carbon dioxide absorbed from air or released into the water as a result of bacteria activities. According to the result obtained, the wells and borehole investigated appeared to have uniform temperature which range between 26.7ºC -27.7ºC and this is a typical characteristic of groundwater temperature, the uniformity in groundwater temperature is advantageous for water supply. The physical parameters such as colour, temperature, conductivity, pH, TDS and total hardness of water in the study area are satisfactory for drinking water. Except for the turbidity of Okemesi sample 10 whose value 9.35NTU exceeds that of WHO standard of 5.0NTU.Water become turbid when substances like silt, clay, colloidal and organic matter are present. This especially happens to surface water during rainy season. The chemical parameters of water are its anion and cation concentrations (table 5 and figs 13, 14, 15 and 16). The concentration of magnesium in most of the water sampled exceeded the highest desirable value as stipulated by WHO. Chloride concentration is very low compared with that of the WHO standard for drinking water (250)mg/l. Although, the chloride concentration in sample 5 (Ikoro) has a high value compared with other samples, the highest value for water hardness is found in sample 5 and 6 (Ikoro) and this is as a result of the high concentration of calcium and magnesium ions that dissolves in the water samples. The water hardness results obtained are permissible because the values are below the maximum permissible concentration for water hardness which is 500mg/l. The nitrate concentration is relatively high when compared with WHO standard for drinking water. High concentration of nitrate results in the death of young infants as a result of metahaemoglobinaemia or blue baby disease. Since the gastric juice of young infants lack acidity, nitrate-reducing bacteria can grow in their upper intestinal tracts. When nitrate is ingested, it can be reduced to nitrite before the nitrate is completely absorbed in the bloodstream and   combine with haemoglobin to form metaheamoglobinaemia, which is ineffective as oxygen carrier. This produces anoxenia which can lead to the death of infants by asphyxia. Older infants and adults can tolerate higher level because their stomach’s PH is too low for nitrate reducing bacteria. However, nitrate reducing bacteria leads to the production of nitrosamines in the stomach. The sodium concentration in sampled water varies uniformly and its concentration is below the highest desirable limit recommended for drinking water by World Health Organisation.

There are variations in the results obtained for total dissolved solids of the water samples and this may be due to high concentration of calcium and magnesium ions and probably the aquifer of these samples contain clay minerals which consequently dissolve solids. The World Health Organisation recommended that the number of bacteria and coliform count should be zero per colony. The result obtained from the microbial test (Tables 7&8) showed that the total number of bacterial count found in all the water samples are numerous and are above the WHO standard whereas the E-Coli have a zero value for all tested samples. The bacteria might have originated as a result of faecal contamination in the water by human beings and animals or they could have been deposited in sediments and now migrated into the water. Therefore, it will be advised that the water in the areas be boiled properly before consumption or use other methods of purification to make it potable so as to prevent the outbreak of diseases. The presence of these bacteria in water results in disease like diarrhoea, cholera, typhoid, infections, hepatitis, giardiasis, amoebiasis and dracunuliasis; if there is continuous consumption of the water from the study areas. (Adapted from Bradley, D.J London school of Hygiene and Tropical Medicine).

Conclusion
A comparison of results of the physiochemical and bacteriological analysis of the water samples collected from the study areas and the WHO international standard on potable water revealed that the water in the study area has no permanent chemically induced colour, they are tasteless, odourless and are slightly acidic to slightly alkaline. The low total dissolved solids (TDS) revealed the water to be from a fresh water source. The chloride and nitrate gives an indication of faecal pollution in the water, this is reflected in the bacteriological analysis employed which showed that the water in the study area is contaminated with faecal coliform. It is suggested that the high load of bacteria in the water might have originated from plant debris, animal and human excretal, legumes and the atmosphere. The high bacteria count indicates very heavy pollution which is beyond the limit of the World Health Organisation bacteriological standard for drinking water. This is unacceptable and not recommended as potable water unless special treatments and designs are adopted. It can be concluded that the water chemistry has been found to be dependent on the chemistry of the basement rock, leaching during infiltration, exchange of ion with the reservoir rock, human activities and effluent, discharge from rivers. Also, it was observed that not only the geology, topography, weather (climate) and rock influence water chemistry but man himself has a very strong influence. Therefore, it can be concluded that the entire water sample analysed met the requirements for good water supply with minimum scientific treatment.
Recommendations: 

It has been observed from this study that hand dug wells and boreholes based on chemical and bacteriological analysis result is potable for public water use such as drinking, cooking and other domestic purposes. Also, majority of these wells can serve as a means of transporting diseases into human body. Therefore, the following recommendations are hereby made from the outcome of the research:

1.
Wells constructed should be properly ringed and covered to avoid the washing of surface particles into the wells during rainy seasons.

2.
The wells should be treated with chlorine and alum from time to time to keep the water fit for human consumption. Water from the wells and boreholes should be boiled before drinking.

3.
Government should set up a board to enforce the cleanliness of well environment to ensure the portability of the water supply.

4.
The hydrogeological mapping and groundwater quality of the area should be reinvestigated thoroughly, at least for a minimum period of two years so as to improve on this work.

5.
Stream passing through a well location should be prevented from polluting or contaminating such well.

6.
There should be proper disposal of industrial and household waste.

Since men cannot survive without water, it is very necessary that water wells and boreholes in our communities be purified to meet the agreement with the World Health Organisation requirement.

Aknowledgement
I hereby acknowledge the tremendous assistance Omodara Olamide Temitope, one of my project students’ who worked with me on the field during the geological investigation of this work. I also acknowledge Mr. Aleke of the Federal Ministry of Water Resources Laboratory, Alagbaka, Akure where the samples were analyzed. I say thank you.

References:
Ajibade A.C (1980).
 Geotectonic evolution of the Zungeru region, Nigeria. Unpublished, Ph.D thesis, University of Wales (Aberyswith) pp. 24-29

Ako, B.D., Adeniyi, F.I and Adepoju, J.F. (1990). Statistical tests and chemical quality of 

Shallow groundwater from a metamorphic terrain, Ile Ife/Modakeke, Southwestern

Nigeria, Journal of African Earth Science. Volume 10, No 3, pp. 602-613.

Azeez, L.O. (1972). The hydrogeology of southwestern Nigeria, Bull No 31, Geological Survey of Nigeria pp.8-14 

Dada, S.S. (2006). Crust forming ages and Proterozoic crustal evolution  in  Nigeria, a reappraisal of  current  interpretations.  Precambrian Research. Volume 8, pp. 65-74.

Davis S.N. and Royer J.M. De-Wiest (1966).  Hydrogeology; NewYork, John Wiley and sons pp.459-463.

De Swardt, A.M.J., (1953).The geology of the country around Ilesha. Geological Survey of Nigeria, Bulletin No. 23.

Dempster A.N (1967). G.S.N 1:250,000 sheet 61, Akure.

Hem, J.D. (1970). Study and interpretation of the chemical characteristics of natural water 3rd Edition United States Geological Survey Water Supply Paper 1473: 20 – 
31.

Hubbard, F.H. (1966). The association charnockite-older granites in southwestern 

Nigeria. Journal, Mining and Geology. Volume 3, Nos. 1 &2, pp. 25-32.

Kogbe, C.A. (1976). Paleographic history of Nigeria from Albian Times in Kogbe C.A 

(Ed). African Geology. Elizabethan Publishing Company, Lagos. 436p.

Odeyemi, I.B., Malomo, S., and Okufarasin, Y.A. (1985). Remote sensing of rock fractures and groundwater development success forum, United Nations, New York. Volume 9, No. 4, pp. 311-315.

Oloke, A.I.(1997) .Microbial analysis of hawked water.African Journal of Science, Volume 1, pp.22-42. 

Jones H.A and Hockey R.D (1964): The geology of part of southwestern Nigeria, Geological Survey of Nigeria, Bulletin No 31, pp.42-52.

Rahaman, M.A. (1976). Review of the basement geology of southwestern Nigeria In. Geology of Southwestern Nigeria In. Geology of Nigeria (C.A. Kogbe Ed) Elizabethan Publishing Company. Lagos. pp. 41-56. 

WHO(1993). Guidelines for drinking water quality, Volume 1, Recommendation, 2nd edition, World Health Organisation, Geneva.

WATER SECURITY AND GOOD GOVERNANCE IN NIGER STATE OF NIGERIA: CHALLENGE FOR SUSTAINABLE DEVELOPMENT
Ibrahim, Samuel  Ibbi, PhD
Department of Geography, Faculty of Natural Sciences, Ibrahim Badamasi Babangida University, Lapai

Nmadu Timothy

Department of Public Administration Faculty of Management and Social Sciences                                                                                         Ibrahim Badamasi Babangida University, Lapai


Abstract:
Water accessibility has become a major challenge both among different users and regions in the state, country and also international borders thereby posing grip of water insecurity to the communities. The study examined the conceptual classification of water resources in Niger State and it accessibility to the common citizen. Moreover most rural and urban settlements lack effective public water system that could ensure regular supplies to residents. The outputs of few million litres of water only meet a small percentage of people’s water need. The influx of people to the cities has increased the problem of water scarcity. The strategies for improving water supplies  level for good governance includes; enactment of water legislation, completion of ongoing water projects and fabrication of water-based technical parts, increasing fund allocation to water boards. There is need for the government and the entire communities, philanthropies along-side with the politicians to collaborate in achieving the saga ‘water for all by 2000’ which is still a dream till today. The study recommends the need to create public awareness in respect of the dangers associated with the consumption of sub-standard water; strengthen the existing water policy by ensuring adequate maintenance and funding of water treatment plants; and establish a workable policy of having maximum threshold of twenty-five households per borehole or ten households to a well. 
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Introduction

Water as a unique natural resource plays vital role in human welfare and survival. It constitutes an essential element of life. An adequate supply of safe and clean water is the most important precondition for sustaining human life, for maintaining ecosystem that support all life and for achieving sustainable development (Topfer, 1998). This inevitable resource is a great treasure for economic and political development of every region. It is the most sought after social goods and ranks very high in the developmental preferences in most communities in developing countries (Emoabino and Alayande, 2006). Water constitutes the most important resource to man. The domestic requirement of water varies with the level of economic development of an individual. According to Gleick (2001) an overall basic water requirement of  50 litres of water per person per day as a minimum standard is required to meet four basic needs (drinking, sanitation, bathing, and cooking). The amount of water that people use does not depend only on minimum needs and how much water is available for use but on the level of economic development and extent of urbanization shouldering around democratic advancement. Freshwater demand per capita is rising substantially as countries develop economically. Withdrawals of water have grown tremendously beyond meeting the rising industrial demand, domestic demand and reliance of irrigation to produce of food (Biswas, 1992). The level of water use reflects the level of urbanization in a country. Low household water use in developing countries today reflects difficulty in obtaining freshwater. Majority of people in developing countries get their water from public standpipes, community wells, rivers and lakes, or rainfall harvested off roofs. Water security in this aspect, is not only a commodity but also a natural resource and a perceived human entitlement (Rosegrant, 2001). Water ranks higher than any other infrastructure in the survival and welfare of humanity. 

Water crisis has become a major concern both among different users and regions in a state, country and also across international borders. Most communities in Niger State are endowed with several sources of water which if well harnessed it could generate great benefit to the state and the community. Moreover, most urban centres lack effective domestic public water systems that could ensure regular supplies to the population. The output from the few available systems only meet a small percentage of the water needs (Ayoade, 1981; Lee et.al, 1990).

 SHAPE  \* MERGEFORMAT 



Fig 1:
 Drainage Pattern of Niger State
Source; Niger State Ministry of Agriculture and Rural  Development, 2001

Niger State of Nigeria located between Latitudes 80 20’N and 110 30’N and Longitudes 30 30’E and 70 20’E with twenty-five local government area councils. It is located in the North central  part of Nigeria, sharing boundaries with Zamfara State in the North, Kebbi State and Republic of Benin  in the Northwest, Kwara State in the Southwest, Kogi State in the South, and Federal Capital Territory (FCT) and Kaduna State in the Southeast and Northeast, respectively (NMLH&S, 2000). The topography of the study area gives way to several seasonal streams, ponds and indented areas (Aliyu, 2001). Some prominent perennial rivers are River Niger, from where the state derived her name, River Kaduna, River Gurara which are major tributaries to River Niger in the state (NMCITC, 2008). Some streams like River Manyara, River Gbako, River Kusheriki, River Etswan, River Kontagora, River Mariga and many others form tributaries to the perennial rivers. The study area has undulating indented valleys in between the relief (Nsofo, 1993).

Conceptual classification:

i. Water Security

Despite Nigeria’s apparent potential water abundance, Nigerians are in short supply, which is more glaring in many states. According to United Nation System in Nigeria (2001), only 54.1% of the total population of Nigerians has access to safe drinking water, 71% urban area in 1999, compared to 48% for rural areas. Moreover between 1995 and 1999 access to water decreases in urban areas but increased by 9% in the rural areas within the same period. UNS analysis on housing and facilities condition nationally in 1994/1995 only 24.2% of the households had access to pipe borne water, 9.6% to borehole water, 27.3% to well water and 38.9% to stream/pond (UNS in Nigeria  2001). Water supply in our communities is facing serious challenges. Inadequate expansions of water supply infrastructure are stressing the population of most communities below satisfactory level. The result over the years since independence is that many water supply schemes have been and are still being commissioned to satisfy political promises and aspirations without resources management viewpoint.

Traditional methods of exploiting water in Niger State consist of direct collection of rain water in containers and extraction from springs, stream, ponds and hand-dug wells. Water shortages are rampant during the dry season when most of these sources dry up. Apart from the unreliability of water supply, there is the problem of pollution and contamination by household and human waste. The water may be contaminated at source or during storage. These make water-borne diseases rampant in many communities. In many communities, the water authorities are finding it increasingly difficult to meet the water demands of the people. Gigantic and earth dams are built on rivers like Niger, Kaduna, and former on rivers Gurara, Etswan, Chanchaga, Gbako and many others in order to ensure adequate supply of water for both domestic and irrigation. Such water projects are financed by both the Federal and state Government with foreign financial assistance and some of these projects are multi-purpose with emphasis on both municipal water supplies and irrigation. 

According to Ayoade and Oyebande (1983) there is relationship between water availability and economic development in Nigeria. Availability of water is one of the factors controlling the distribution of population in Nigeria as well as in Niger state. Webb and Iskandarani (1998) defined water security as an access by all individuals at all times to sufficient safe water for a healthy and a productive life.  Thomas (1998), submitted that water security is the absolute quality and quantity of water reliably supplied to perform cultural normal life. Water supply is however so important that no government can wave it off among the services to be rendered to the citizens. Indeed, there is no welfare service that impinges more closely upon the daily life of the people or that more readily arouse a citizen’s interest than water. It was the recognition of the importance of water supply that led to the passing of a resolution emphasizing the need for portable water supply before the year 2000 at the United Nations Habitat Conference in 1976.  Consequently, water security is the pivot on which democratic principles can be aligned for appropriate development. 

In spite of the considerable investment of Niger State government over the years on water supply, a large population still does not have access to water in adequate quantity and quality. As a province in defunct North-western State, most towns that are now local government head quarters were of very remote settlements and only few wells were at that time serving as main sources of water. These water facilities presently are inadequate to serve as sources of water for both domestic and irrigation (Mohammed, 2007). In 1987, Niger State government signed a memorandum of understanding with UNICEF and Federal government of Nigeria to establish water treatment plants in Bida, Minna, Suleja, Kontagora and Lapai. No sooner after the commissioning of these projects in 1995, capacity became inadequate to these communities. Moreover most of the water treatment plants established through this memorandum only served the state for a short-while. They became inadequate in meeting the water need of the people. There is no any difference till today despite the setting of millennium goals on adequate water supply by the year 2000. In an attempt to supplement the inadequacy arising from the failure of public water systems at meeting the soaring need of the populace, alternative sources are often sought which include, rain harvesting, wells, surface water from rivers and ponds. 

Until early seventies, irrigation development has been left in the hand of private farmers particularly in the middle belt where traditional farmers use shadof system of irrigation along river courses. According to Hadindu (1990), about 3,380 ha were under this type of irrigation of which 35% is in Niger State. The devastating drought of early seventies of which about 40-60% of the national crops and animal population with its consequent losses of revenue brought renewed activities into water resources development. In spite of all efforts, only few hectares were brought under formal irrigation by all the Rural Basin Development Authorities in Niger State under Fadama Projects.

More importantly is the enormous benefit of inland river navigation that could facilitate bringing more goods from the coast to the hinterland at a cheaper cost. Fewer strains will be put on the roads and the rate of deterioration of these roads will be reduced. The federal Inland Waterways proposed to dredge and make about 1500km available for navigation and making Baro in Niger State an International Inland river port. The Navigable Rivers comprises of the Niger and Benue systems, lower part of Cross River, River Kaduna and River Gurara in Niger State. 
ii. Good governance

However, the concept of democracy runs closely to the safety coexistence of the people governing themselves towards better livelihood. For a workable democratic ideology, a national policy on every infrastructure needs regional and local administration to ensure its implementation. A regional framework is necessary to ensure an integrated policy approach, bringing together economic, social and environmental objectives leading to more effective policy- making. The government may set up regional development agencies to provide assistance with implementation in providing infrastructural facilities like water and housing.  There is need to establish an integrated basis to be able to overcome water crisis which will alleviate water security in the communities. But a degree of flexibility in planning and implementation will always be necessary, because what may be seen as sustainable in one region of the country is not necessarily the solution in another, but principles remain the same.

Successive governments in Nigeria of which Niger State is not in exception have shown an abject lack of interest in maintenance as a culture. Rather than maintain existing infrastructures, they prefer to build new ones. Most often water is used by government as a vote catching resource but the promise is many at times not honored. The community that do not vote for the party in power during elections are often deprived of water projects even when they are in need of it as a form of punishment.  For how long will this trend continue? Why have successive Government in Niger State failed to tackle the inadequacy of water thereby allowing the code of water crisis take over the communities. What efforts are being made by local, national and external bodies to deal with the existing challenges? What is the hope for the future?
Water Security as pre-requisites for sustainable democracy

For a workable democratic ideology, a national policy on every infrastructure needs regional and local administration to ensure its implementation. A regional framework is necessary to ensure an integrated policy approach, bringing together economic, social and environmental objectives leading to more effective policy- making. The government need to set up regional development agencies to provide assistance with implementation and establish an integrated basis to be able to overcome water crisis which will alleviate water security in the communities. But a degree of flexibility in planning and implementation will always be necessary, because what may be seen as sustainable in one region of the country is not necessarily the solution in another, but principles remain the same.

Government must be committed to an overall strategy that will aim at economic prosperity, raising standards of living for its people, protects and enhance accessibility to good potable water. At state levels there must be a framework which adopts an integrated policy approach that is based on appropriate action through community participation. It is often considered that top-down infrastructural programmes are not sustainable and begins to fold immediately after commissioned. If such are the reasons, the governments of the day need to be committed to the fundamental requirement thereby initiating dynamic bottom-up initiatives. Successive governments in Niger state should consider that national or state projects are to be relayed principled. They should continue to maintain and improve on the ongoing projects established by their predecessor.  In this concept Dun-Gwom  (1999) base good democratic governance of resources on management which deals with the effective care, prudent use of and conservation of resources to meet present and future needs of man in maintaining a good quality of life. But what tools are available to us for the effective management of crucial resources like water in our community? Let’s consider the concept of partnerships as a model for planning and management of water resources in the 21st century. How can they be applied in to water supply management politics in Niger state? These questions are addressed with reference to some selected case studies that review the concept and practice of partnerships in Nigeria. Suggestions are made in light of past experiences and the communal spirit for self help that exists in Nigeria societies towards fostering effective partnerships. 

Public-Private Partnership in Water Resource Management and Sustainable governance.

Partnerships are of different kinds and can take different forms, they can be simple (informal) or complex (formal), and can be forged at different levels by different groups or interests (Dung-Gwom, 1999). The optimum objectives in a partnership are to involve everyone concerned or affected by a problem, a stakeholder, to play an active part in its formation, planning and execution. Those involved should have a common desire to achieve a common objective. Partnership is about empowerment, active participation by the people in a collaborative manner. It is believed that such participation would enhance the acceptance of the project/programme through a sense of joint commitment (common ownership) and that such a project/programme would stand a better chance of being implemented. Partnerships, therefore brings new roles, new responsibly and thus new challenges. 

Democracy has liberated water service provision through Public-Private partnership with NGOs, CSOs and multilateral agencies like UNDP, World Bank etc. The concept of partnership according to Mitchell (1997) is a mutually agreed arrangement between two or more public, private or non-governmental organization to achieve a jointly determined goal or objective, or to implement a jointly determined activity for the benefit of the environment and society. He classified partnerships into four types, as

i. Contributory partnerships which a public or private organization provides actual funding for a project or some activity, but has little or no direct operational involvement. This is seen as a weak type of partnership because not all partners are actively involved in decision-making.

ii. Operational partnership; here partners share work rather than decision-making power. Emphasis is on reaching agreement on mutually desirable or compatible goals, and then working jointly to achieve them. Power is retained primarily or exclusively by the partner providing the financial resources.

iii. Consultative partnerships; the resource management agency actively seeks advise from individuals, groups and other organization outside government, but control is retained by the agency. Partners can however, exert significant influence on decisions which the agency cannot ignore due to political cost.

iv. Collaborative partnerships; the intent is to achieve mutually compatible objectives, and resources can be shared. Each partner explicitly gives up some autonomy. In the best     form of collaborative partnership, decisions are reached through consensus.

Partnerships in such resources management in the Western world has its roots in government attempts to tackle problems that are multi-dimensional in character and in which solution differ conventional from government agencies. For example, in Britain, the Inner Urban Areas Act of 1978 was passed to tackle the multiple and complex inner city problems which led to the establishment of Partnership and Programme Authorities. Partnership involves public participation which has been a cardinal element in planning since the late 1960s.  Planning models like transanctive planning, advocacy planning, corporate planning, and action planning have sought to promote realistic and pragmatic approaches to problem-solving through the involvement of the people and in learning from actual experiences on the ground. 
Challenges facing efficient water resource management

The contesting question is always “ who owns the water?” It is the government( Federal, State, or Local government), it agencies or the individuals who have title to land also has the water that flows through or past through his land. According to Hadindu (1990) in  addressing this issue, one should take note of the fact that water does not respect any political boundaries. Water issues should therefore be tacked as a common problem and looked at on a global basis. Unlike the existing land use Decree, the ownership of water should be vested in the Federal Government. Potential water users can then apply to Federal Government for licenses to develop the water as a national resource. The measure will ensure a controlled use of water resources.

A lot of fund has been invested on numbers of water projects in the state which are temporarily abandoned for lack of fund. The projects should be salvaged by completing them and be monitored effectively. It is only then that the full benefits of these water projects be realized. In order to facilitate the completion of on-going projects and maintain the existing ones, there is the need to procure essential equipments and spare parts. Since most of the spare parts are being imported, there is often delayment and problem of foreign exchange. Hence there is need for establishment of fabricating foundries of the materials in the state headquarters. Till date the quantity of ground and surface water in Nigeria is unknown. There is the need to direct attention on issues of identifying various aquifer and their characteristics in the state. When the ground and surface water reserves are quantified, their judicious exploitation can be planned to meet their multipurpose uses.    

Conclusion and Recommendations 

Niger state is endowed with abundant surface and ground-water resources which remain largely untapped. Planned development of available water resources in the state through surface and underground storage and planned exploitations of ground resources through boreholes, would minimize the seasonality of water availability in most parts of the state, promote year-round agricultural production and enhance the welfare of the people.

The government should undertake comprehensive development of both surface and ground water resources. Multipurpose use with particular emphasis on the provision of irrigation infrastructure and the control of floods and erosion for watershed management should be a major focus. Governments or development partners like the NGOs must also be ready to construct, operate and maintain dams, dykes wells, boreholes, and irrigation and systems. It is important also that from the project storage schemes are made available at free cost to all users.  Water treatment plants should be established in every medium sized town in Niger state in order to check and maintain good quality of water supply. The demand for water resources is dynamic; hence there is need for constant changes in management. There is no doubt that for this document and the National Policy on water security to be fully and adequately implemented, there has to be absolute political will and commitment on the part of the policymakers. 

It is very necessary that the water board treatment plants be made effective, efficient and result achiever by making sure that it has all it needs e.g. a vehicle for monitoring/supervising of activities and financial backing. This calls for the need for various resources governments ( Federal, State, and Local) to increase their annual allocation to water resources projects, adequate trained personnel to the changing demand and technologies.
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Abstract:
Are there valid, healthier options when it comes to repelling our fine buzzing and biting friends? Some ideas for natural insect repellents fall into the category of folklore, myth and urban legends, but other natural remedies can be an effective means of protecting yourself and your loved ones from biting bugs and harsh chemicals.

The use of active ingredient in plants as successful pest control in recent years can never be over emphasized . Apart from the hazards caused by the established pesticides and insecticides to man and live stock, they are very expensive to purchase, therefore they  are no more within the reach of many Nigerians. Moreover, chemical control technology is subjected to the predicament of unstable foreign exchange. In the light of these shortcomings it becomes inevitable to research into local sources of insecticides that would be cheap and readily available to individuals. 

This paper focuses on the extraction of the active ingredient in Hyptis sauveolens and incorporating it into a locally produced cream using different quantities.  According to the results, the three samples with the active ingredient in different ratios were discovered to be active and effective. The sample with the highest concentration of the active ingredient was found to be most effective in repelling mosquito (0.5ml).



Keywords: Hyptis Sauveolens, Essential oil, soxlet Extraction, Efficacy, Repellants. 

1. Introduction:

Biologically active compounds derived from selected plants species such as Ocimum gratissiumum, hyptis sauveolen, Acarcia Arabica, Azadirachta indica and Eleusive indica have been commonly used in the past to control insects in many tropical counties (Abebayo et al., 1996). 

 Hyptis is a genus of flowering plant in the Lamiaceae family. These plants, known commonly as bushmints, are widespread in the tropics and warmer temperate regions of the Americas. There are 300 to 400 species, which may be annual or perennial, and small herb to large shrub (Adesokan et al.,2001).

The mosquitoes are a family of small, midge-like flies: the Culicidae. Although a few species are harmless or even useful to humanity, most are a nuisance because they consume blood from living vertebrates, including humans. In feeding on blood, various species of mosquitoes transmit some of the most harmful human and livestock diseases. Some authorities argue accordingly that mosquitoes are the most dangerous animals on Earth.

Mosquitoes don’t  just whine in your ear and drive you mad with itching, but they also spread disease to more than 700millon people every year. However, mosquito transmit diseases to many people annually and cause death of 1 of every 17 people currently alive. Mosquito infect protozoan which cause malaria and cause more than 30,000 death annually, (Annals, 1 January, 1998). 


 It has  long been observed that plants’ flowers, roots, leaves and seeds contain some active ingredients which are known as Essential oil. Some are odoriferous, some are volatile and Ethereal (being extractable with ether an organic solvent).  Parts of the naturally occurring organic substance present in the plant are the essential oils which are the secondary substances in plants and have been found to be of great importance to the human life. Odour of the active ingredients in plants may serve as attractant of insects in some species, thereby promoting pollination. While in others, they may serve as repellant to insects thereby reducing the possibility of being attacked by the pest (NIIRBT,1998).More people died each year from mosquito-borne disease than from any other single cause diseases e.g. Malaria, Filariasis (Caused by Brugia malayi, spread by anopheles mosquito), Encephalitis (a viral diseases transmitted by adult female mosquito of the spp Aedanine and culcine) and Yellow fever (Gillet et al,. 1973). 

Mosquitoes are insects that have been around for more than 30 million years. Mosquitoes have a battery of sensors designed to track their prey, including: 

*Chemical sensors - mosquitoes can sense carbon dioxide and lactic acid up to 100 feet (36 meters) away. Mammals and birds gives off these gases as part of their normal breathing. Certain chemicals in sweat also seem to attract mosquitoes (people who don't sweat much don't get nearly as many mosquito bites). 

*Visual sensors - if you are wearing clothing that contrasts with the background, and especially if you move while wearing that clothing, mosquitoes can see you and zero in on you. 

*Heat sensors - Mosquitoes can detect heat, so they can find warm-blooded mammals and birds very easily once they get close enough.

Something with this many sensors sounds more like a military aircraft than an insect. That's why mosquitoes are so good at finding and biting you. 

Not everyone can tolerate the types of toxic chemicals that are used to ward off mosquitoes.  So what is a person to do to ward off these obnoxious, infectious winged creatures?

World health organization 1980, reported that 47 species of Anopheles mosquito have developed resistance to the organolalorin based insecticide ‘Dieldrin’. 34 species to organo-phosphates and 2 species to synthetic pyrethroid. Besides resistant to synthetic pesticides, they are found to posses residual effect which in most cases are toxic to man and livestock. It is this realization that influences  many researchers to make considerable efforts to develop less toxic insecticides of plant origin.
2.
Materials and Methods

2.1
Materials and Apparatus used

Fresh leaves of Hyptis Sauveolens, Round bottom flask, Beakers, Stirrer, Weighing balance, burner, Measuring cylinder, Sand-bath, Thermometer, Mineral oil, Bee wax, Petroleum jelly, Lanolin, Borax(cool), Paraffin, Distilled water, Perfume and active ingredient.

2.2
Sources of Materials

Fresh leaves of Hyptis Sauveolens were collected early in the morning and carried down to the Pharmacognosy Laboratory  Obafemi Awolowo University Ile Ife. This plant was Identified by a Botanist – Dr Ogunniyi and an Agronomist Mr.  Adebayo both are Lecturer in LAUTECH, Ogbomosho.Other chemicals were gotten from a chemical shop in Ogbomosho.

2.3
Hydro-Distillation Column
Here plant material is in direct contact with the boiling water as  heat is applied to the still by convectional means such as an enclosure steams coils, steam jackets or direct firing.

However, the plant material is crushed to the small pieces before is charged into the still to reduce the chick-ness of the plant material and expose the plant oil glands, thereby 

increase the speed  of vaporization of the essential oil. The boiling water dissolves the essentials oil in the plant material and isolation is carried through the cell membrane of the plant by osmosis which will then vaporized together with the steam and the content is collected through the tube passed to the condenser where it is condensed and later collected in the separating funnel and the water is runoff from the bottom of the separator continuously.

2.4
Collections and preparation of sample

The active ingredient from Hyptis for this study was extracted by Hydro distillation method in the student Laboratory in the Department of Pharmacology, Faculty of Pharmacy OAU Ile - Ife. 

150g  of leave sample was measured into a round bottom flask containing 600ml of water and placed on an Electro thermal heating mantle. The flask was then coupled to the extractor and the condenser attached at the rear end, fractionating column and receiving  glass tube were also attached.Cooling water was supplied continuously from the pipe to the condenser for cooling. Heat was applied to the round bottom flask part for  2 hours. The procedure was repeated three times and 450g of leave was used. The apparatus was allowed to cool down after each extraction process before proceeding to the next extraction process. Each lasted for 2 hours. The volume of oil from each extraction was small. Mixture of water distilled and essential oil, which floated over the water was collected in the receiving glass tube. The oil was run-out carefully into a bottle with an air tight cover.

The Active ingredient obtained was stored in a bottle at room temperature.

The oil density was found to be 0.89g/m using  Density meter (mettler Toledo ).

2.5       Measuring principle:

A hollow glass tube vibrates at a certain frequency. This frequency changes when the tube is filled with the sample: the higher the mass of the sample, the lower the frequency. This frequency is measured and converted into density. Benchtop instruments are equipped with a built-in Peltier thermostat to control the temperature (no water bath required).

3.
 Production of Cream

There are two phases in the production of cream; 

[1] Oil phase 

[2] Water phase

To produce 60g of Emollient Cream:

In the Oil Phase, Mineral oil (15g), Bee wax  (5g), Petroleum jelly (8g), Lanolin (8g) and Borax were added together in a beaker which was put into a preheated sand bath, these was heated for about 5minutes with continuous stirring to ensure proper mixing.

 The water phase contains: Borax (cool) (0.4g) and Distilled water (26.6g) were put in a beaker and heated for about  5minutes with continuous stirring to ensure proper mixing.  

The water phase was slowly added to the oil phase and stir continuously to ensure proper mixing and then heated to 650C.  When complete cooling occurred, the cream was divided into three and the active ingredient was incorporated at different concentrations after the perfume have been added; 0.50, 0.30 and 0.25ml respectively.

The formulation  of the  cream is shown below:

TABLE 1

	MATERIALS
	AMOUNT (g)

	                             OIL PHASE

	Lanolin
	8

	Mineral Oil
	15

	Petroleum Jelly
	8

	Bee wax
	5

	                             WATER PHASE

	Distilled water
	26.6

	Borax (cool)
	0.4


TABLE 2.

3.2
Cream with different concentration of active ingredient

	 OIL PHASE
	SAMLPE 1
	SAMPLE 2
	SAMPLE3

	
	AMOUNT (g)
	AMOUNT (g)
	AMOUNT (g)

	Mineral oil
	15
	15
	15

	Lanolin
	8
	8
	8

	Petroleum Jelly
	8
	8
	8

	Beewax
	5
	5
	5

	WATER PHASE
	

	Borax (cool)
	0.4
	0.4
	0.4

	Distilled water
	26.6
	26.6
	26.6

	Active Ingredient


	0.25
	0.30
	0.50


TABLE 3

OIL YIELD

	Extraction process
	                    mass of sample(g)
	       Oil yield (ml)

	Process A
	                          150
	        0.81

	Process B
	                          150
	        0.90

	Process C
	                          150
	        0.91


Total mass of sample (g)  =  450

Total Oil yield   (ml)
      =  2.62

Yield     

      =  2.62 / 450

      =  5.82222 * 10 -03




      =  0.006ml/g





      =  6.0µkg -1    of air sample.

4.           Analysis of the Active Ingredient in Hyptis Sauveolen
The Laboratory analysis of the Active Ingredient was done in the pharmagonocy department, faculty of Pharmacy in Ile-Ife. The Extract of the leaves was found to contain  fatty acid, Terpernoid  (60%) which is the main active ingredient, Citral-a(geranial) (40%),  α-oxobisabolene (12%), Thymol and carvaerol (usually found as major phenol present as a strong fungicidal and irritant properties) and stigmasterol. 

5.
Efficacy Test

Three experiments were carried out for the Efficacy of the active ingredient (Essential oil) in

Hyptis sauveolens.

5.1
Experiment I

The experiments were carried out with the three different concentration of the Active ingredient at the Lecture Hall at Ladoke Akintola University of Technology, Ogbomosho, with three students.

Sample 1{Cream with 0.25ml active ingredient}  was first used by a student at night in the Lecture hall in LAUTECH, Ogbomosho.  Mosquitoes were observed to be repelled until about 3 hours later which they began to move nearer to the legs where the cream was applied.

Sample 2 {Cream with 0.30ml active ingredient},mosquitoes were repelled and were not seen until close

 to 6 hours later.

Sample 3 {Cream with 0.50ml active ingredient},mosquitoes were repelled and were not seen. 

5.2
Experiment II

This is a control experiment. Ordinary cream was used at the same time the incorporated samples were used and mosquito bites was noticed. 

The experiment was carried out at night to ensure the availability of mosquitoes.  

6.
Results and Discussion

  TABLE 4
	Cream
	Active Ingredient (ml)
	Activities (Repellency)

	20g
	0.25ml
	Repel Mosquito between

2-3 hours

	20g
	0.30ml
	Repel Mosquito between

5-6 hours

	20g
	0.50ml
	Repel mosquitoes between

9-10 hours

	20g
	Control
	Mosquito bites


The results obtained from this study confirms the facts that had been established by previous works in terms of efficacy of the active ingredient in Hyptis Sauveolens.
From the result of the Experiment, it was clearly confirmed  that the Essential oil in Hyptis Sauveolens extract repels mosquitoes at different concentrations. 0.25 was the least repellant, while 0.30 followed and 0.50 was found to be most effective.
It is clear from the result that the active ingredient in the Hyptis Sauveolens showed a significant measure of repellency as well as toxicity to the mosquitoes.

The study demonstrated that 0.25ml is not so much effective in controlling mosquitoes as 0.5ml .

Since Experiment I contains Hyptis Sauveolens active ingredient and II does not , the repellency in I was found to be traceable to the action of the oil. However no mosquito was found dead.

7.
Conclusion 

In this study, it was shown that the Hyptis  Sauveolens active ingredient has insecticidal Properties. Furthermore the mosquito repellant cream produced possesses  repellency characteristics against mosquito. Thus the necessity to produce non-toxic , safe and biodegradable attractive and synthetic insecticide has made the Hyptis Sauveolens to be apparent. Natural insect repellents tend to provide coverage for a shorter time, but their coverage is safer so you may find it worth the extra effort applying a bit more often. Because of their shorter protection time, natural repellents are ideal for short evening outdoor activities like walking the dog, barbecuing, or watering the garden.

This study reaffirms the possibility of using indigenous Nigerian plants with insecticidal property for the control of Mosquitoes.
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Abstract
The result of this study showed that vitamin B6 deficiency can be corrected using 10mg/100g body weight of vitamin B6 tablet (pyridoxine) in isoniazid therapy. Isoniazid is a vitamin B6 antagonist, commonly used in treatment of tuberculosis. Two groups (B and C) of each ten adult albino rats were administered vitamin B6  antagonist (isoniazid) of 1.5mg/100g animal weight per day for 15 days using oral catheter. Group C were later given vitamin B6 tablet (pyridoxine) of 10mg/100g body weight for 30 days. A control group (A) of ten rats was set up for a proper experimental evaluation. Analysis at the end of the administration showed that isoniazid in a dose of 1.5mg/100g of body weight significantly modulates (p<0.05) the blood and liver levels of malondialdehyde, lowered plasma levels of liver and blood protein, affected negatively haematological parameters (white blood cell, haemoglobin concentration and blood platelets) of group B compared to the control group (A). Vitamin B6 tablet correction on group C significantly (p<0.05) affected the analysis compared to group B that was not corrected with vitamin B6.      



Keywords: Vitamin B6, isoniazid, blood, liver, albino rat    
Introduction
Vitamin B6 is a water-soluble vitamin which is unstable in alkali, oxidation reactions and ultraviolet light but stable to heat and acid. It exists in three major chemical forms: pyridoxine,  pyridoxal, and pyridoxamine. It exists in three other phosphate forms as: pyridoxal 5’-phosphate (PLP) pyridoxine 5’-phosphate (PNP) and pyridoxamine 5’-phosphate (PMP). PLP is the most active coenzyme form and most important in human metabolism. It is marketed as pyridoxine hydrochloride in multivitaimins and multinutrients products (Hansel et al., 2001).  Pyridoxine is found primarily in the liver and muscle. It is utilized in liver in synthesis of PLP, and PLP has being recognized to be vital in transamination and protein metabolism (Martinez et al., 2001, David et al., 2005). Vitamin B6 is essential for red blood cell metabolism. It helps in efficient function of nervous and immune systems (Martinez et al., 2001), glycogen metabolism, nucleic acids and neurotransmitters synthesis;andprevents kidney-stone formation (Pratibha et al., 2000).  .
The recommended daily allowance (RDA) for vitamin B6 in milligram are 1.3 for men and women under age 50, and 1.7 for men and women over age 50 and 1.9 for pregnant women and 2 for lactating women (Hansen et al., 2001). Clinical signs of vitamin B6 deficiency are rare because of its wide spread in food except in infants. Vitamin B6 deficiency can occur with individuals on poor quality diet. Deficiency of vitamin B6 can result to dermatitis (skin inflamation), glossitis (a sore tongue), depression, confussion, convulsion, anaemia, excretion of oxalate and citrate resulting in kidney – stones (Ravin et al., 1987). In adults vitamin B6 deficiency can occur due to malabsorption, alcoholism and drug antagonism (Bor et al., 2003).

The use of drugs ( Theophylline for treating asmathic Children; Penicillamine in treating cystinuria, rheumatoid arthritis, and wilson’s disease; L-DOPA for neurological problems treatment; and Oral contraceptive pills for family planning) results in vitamin B6 deficiency which can be reversed by administration of vitamin B6( Barnard, 1987). The drug Isoniazid (Isonicotinic hydrazine C6H7N3O) used in treatment of tuberculosis. Is a colorless, Odourless 

crystal (Snider, 1980). It is soluble in ratio of 1:8 in water, 1:5 in alcohol, and slightly soluble in chloroform. Isoniazid is well tolerated at recommended doses. Adverse effects have been reported on patients who are slow activators of isoniazid, and also those whose nutrition is poor. Adverse effect can result in long term treatment with isoniazid. It forms a complex with vitamin B6 and makes it unavailable to be used by the body causing pyridoxine to be excreted in the urine making urinary level of vitamin B6 breakdown products to be above normal (Mccatty, 2000).The commonest adverse effects noted on isoniazid is on the blood which include bleeding associated with acquired inhibition of fibrin stablisation and red cells aplasia (Clairborne et al., 1985).

 Isoniazid chemotherapy have been reported to experience hepatic injury ( Girling, 1998), interstitial nephritis(Collier et al., 1996).  Isoniazid adverse effects on the nerves system include convulsion, encephalopathy, and psychoses (Mckene et al., 1994). Treatment of Isoniazid adverse effect is by administering of pyridoxine hydrocholoride for neuritis and other diseases (Snider, 1980).

The Paper is aimed

Show that vitamin B6 (pyridoxine) tablet at (1.5mg/100g weight) is used to correct vitamin B6 deficiency. Also, that Isoniazid is a Vitamin B6 antagonist.  Tuberculosis is one of the opportunistic diseases of HIV/AIDS, and isoniazid being one of the effective drugs for the treatment may be administered with vitamin B6 tablet (pyridoxine) at 10mg/100g body weight to avoid vitamin B6 deficiency diseases on patients.

Materials And Methods
Animals and samples collection 

Thirty adult male albino rats were obtained from the Experimental Animal Centre, College of Medicine, University of Lagos. The animals weighed between 200-300g, and were kept ten animals to a cage under twelve hour light and twelve hour dark cycle daily. The rats chows were obtained from the Animal Centre, University of Lagos. Vitamin B6 (Pyridoxine) and Isoniazids tablets were purchased from Pharmacy Department, Lagos University Teaching Hospital, Lagos. The enzyme analysis kit: Randox glutamate- oxaloacetic transaminase kit and all other reagents were of analytical grade. 

Animal Treatment

The animals were divided into groups (A, B, and C), fed with rat chows throughout the study period ad libetum. Feed and water intake per day were noted. The animals were weighed daily.  Animals in group B and C were treated with drug Isoniazid 1.5mg / 100g animal weight per day for 15 days. Group C was treated with pyridoxine at the dosage of I0mg /100g animal weight for 30 days. The Group A rats were fed with only Rat chows and water throughout the study period. At the end of administration of isoniazed groups B and A were sacrificed, and group C was sacrificed after administration of vitamin B6 tablets. The blood and Liver were collected in lithium hyperinized and sterile bottles and centrifuged at 1500g for 20 minutes to obtain blood plasma and blood serum respectively.

Haematological Analysis

Haemoglobin (Hb) count 

The method described by Dacie et al. (1996), was used. Oxy-haemoglobin was released by addition of 5ml distilled water to a specimen of blood (0.04ML) and its stability ensured by adding dilute ammonia (99%). The oxy-haemoglobin was estimated using a Spectrophotometer at 545nm. A blank was prepared by placing 5ml of distilled water into a test tube with 99% ammonia hydroxide. The percentage of haemoglobin in gm/dl was read on a conversion chart. 

White blood cell (WBC) count

Method described by Nauber  was used. The red cell membrane was lysed with glacial acetic acid solution (2%) which converts the haemoglobin to haematin. The Gentian violet stains the WBC for identification. The blood sample was diluted in 20 v/v with 2% glacial acetic acid tinged with gential violet [image: image48.png]a5
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in a white blood cell micropipette. The samples were mixed, and loaded into Nauber counting chamber. The number of white blood cells was counted in each of the four large corners of ruled area. The sum of cells in 4 corner squares = N, Dilution Factor = 20, Lowest objective of microscope used = 10, white cell count in one (cu.mm) of blood = N*20*10=N*50/cumm of blood.

Blood platelets

Method of Nauber was used. Fragments of cytoplasm from giant multi- nucleated cell (Megakoryocyte). The determination is useful as part of a series of test for coagulation and hemorrhagic disorders. The blood sample was diluted with 1 in 100 diluting fluid (3g of sodium citrate and 1ml of formaldehyde in 100ml of distilled water). The sample were mixed thoroughly and filled in a nauber counting chamber and kept for 10minutes to allow cells to settle. The cells were counted in 5 out of 25 squares of the centre small square = N 

The blood platelet = N * 1000 cells

Assay for blood plasma and Liver tissue for protein Analysis 

The blood plasma was obtained from centrifuged blood sample and the supernatant collected for blood protein analysis the liver samples were homogenized and centrifuged, the supernatant was collected for liver protein analysis. Estimation of Total plasma and Liver protein was carried out using spectrophotometric method of Biuret, Bradford and erythrosine-B (Gomall et. al., 1949; Bradford 1976; Soedjak  (1994). Standard was prepared and placed in different test tubes to a particular volume with distilled water. The same volume of unknown protein was placed in another test tube. Equal volume of Biuret reagent was added to each of the tube mixed, warmed at 37oc for 10 

Minutes, cooled after absorbance was read at 540nm against a blank. The concentration of the unknown protein was determined using standard curve.

Estimation of lipid peroxidation (LPO) 
Lipid peroxidation in blood plasma and liver were estimated spectrophotometrically using Thiobarbituric acid-reactive substances (TBARS) method as described by (Varshney and kale 1990), and is expressed in terms of malondialdehyde (MDA) per-mg-protein. This method is based on the reaction between 2-Thiobarbituric acid (TBA) and malondialdehyde (MDA), an end product of lipid peroxides during lipid peroxidation. On heating in acidic pH, the product forms a pink complex which absorbs maximally at 532nm and fluoresces at 533nm. It is readily extractable into organic solvents such as but-1-ol. This test is often calibrated using MDA as the standard and thus, the results are expressed as the amount of free MDA produced.
Assay for Liver Enzymes: Serum-Glutamate- Oxaloacetate- Transaminase (SGOT).

Wroblenski, 1959, reported that serum transaminase activity increase in most disorders that produce hepatic dysfunction. Elevated transaminase values are among the first Laboratory abnormalities detected in the precultured phase of hypertitis. 

SGOT analysis was carried out using Randox enzyme kit as described by Wroblenski, (1959).Glutamate – Oxaloacetate  transaminase is measured by monitoring the concentration of Oxaloacetic hydrazone formed with 2,4-dinitrophenylhydrazine.

RESULTS AND DISCUSSION

Pathological observation on the day of sacrifice on the Animal Livers in Group B and C appeared reddish to dark red. There were fat – like deposits on the Liver of Group B and slight fat deposits on group C. the Liver of Group B appears enlarged compare to C, but C is more enlarged than A.

In fig 6, the absorbance reading showed that Group B has the highest value of 0.11 with concentration of 39.8iu/l,while group C 0.08 with concentration of 28iu/l, group A has 0.045 with concentration of  14.5iu/l. It shows that the vitamin B6 deficiency impaired the values of all the parameters in group  B and may have affected the amino acids metabolism because vitamin B6 was deficient. Vitamin B6 is a cofactor in transamination reaction of amino acid metabolism  (Martinez et al 2001, David et al 2005). Two transaminases GOT and GPT, catalyzes the transfer of a keto acid group forming an amino acid group. Thus the decrease level of transaminase enzyme  SGOT in group B  can be due to extensive tissue destruction which may have caused enlargement of the liver of group B.

In fig 1,the blood platelet count (per ui) of group A (165, 000) was on the normal range of (150,000-400,000 per µl). While the blood of group B was  (32,470) is far below the normal range and group C was (135,125) is below normal range but higher than that of Group B. The result is the mean value of the groups. In fig 2,Group B has a very low Haemoglobin  concentration (g/100ml) of 7.2 far below normal, while Group C has a low Hb concentration of 10.3, and Group A has a normal Hb concentration of 15. In fig 3,White blood cell count (/cumm of blood)  of Group A was (7975) and C was (5988) both are within the normal range of white blood cell count (3,500-10,000/cumm of blood). While that of Group b was(3148) and is below normal WBC range.
In fig 4,the mean plasma protein concentration of the groups (mg/dl) showed remarkable Significant differences. Group A mean plasma protein concentration was 6.9, while, Group B was 4.3 Group C 5.8.The mean protein concentration of the Animal Livers for Group A was 6.5, Group B 3.9, and Group C was 5.5.The abnormalities in the blood is suspected to be as a result of the decrease in protein levels in the tissue which is the main component of the plasma  which acts as a medium, carrying its constituents to specialized organs of the body. As blood passes through the intestinal circulation, nutrients are absorbed into the plasma and carried to the Liver and other tissues. As it passes through the lower kidneys, metabolic waste products are filtered off  into the Urine. The majority of the cells suspended in the plasma are the erythrocytes which contain a high concentration of haemoglobin – the oxygen carrying pigment which imparts the red colour on to the blood. The leucocytes are very much fewer in number but several different forms of them exist, each having different but complementary roles associated with the physiological defence mechanism. The platelets are small cells which are intimately concerned with the blood – clothing process. Thus all blood parameters on Group B and C may have been impaired as a result of the protein level of liver and plasma compare to the blood parameters of Group A which is significantly different from that of other groups.
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Fig 1: Blood platelet count
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Fig 2: Haemoglobin concentration (g/100ml)
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Fig 3:White blood cell count/Cumm of blood)
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Fig 4: Protein concentration in plasma(blue) and liver(red) mg/dl
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Fig 5: Estimated lipid peroxidation value in serum(blue) and liver(red) mol/mg protein



Fig 6: Estimated  serum glutamate oxaloacetate transaminase iµ /l  (SGOT)
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�








PAGE  

_1396884169

_1401788684.xls
Chart1

		50		50		50

		100		100		100

		150		150		150

		200		200		200



Surulere

Alimosho

15.5

10.6

22.1

24.4

31.9

31.7

30.5

30.9



Sheet1

		Power line Axis		50		100		150		200

		Surulere		15.5		22.1		31.9		30.5

		Alimosho		10.6		24.4		31.7		30.9






