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1. NAME              Abraham Musa Zira

2. TITLE: ENVIRONMENTAL IMPACT ASSESSMENT OF HUMAN ACTIVITIES ON FARMLAND SOIL USING MAGNETIC SUSCEPTIBILITY MEASUREMENTS: A CASE STUDY OF IRRIGATION FARMLAND SOILOF KANO RIVER IRRIGATION PROJECT (KRIP), NORTH- WESTERN NIGERIA

3. Magnetic Susceptibility measurement will be carried out on the Irrigation farmland soil of Kano River Irrigation Project in North Western Nigeria. This is to help determine the level of pollution caused by deposition of agrochemicals like pesticides, fertilizer and herbicides in addition to emissions from vehicles and industries on the farm soil. The data collected will be modelled to assess the impact on the quality of the farm soil environment. It is hope that the outcome of this research will go a long way to affect the policy formulation in the area of application of agrochemicals on the Kano River Irrigation Project and Nigeria at large.  
4. ABSTRACT
The study is going to assess environmental impact of human activities on Kano River Irrigation Project using magnetic susceptibility and geochemical methods. The purpose is to investigate the potential pollution on the Irrigation farmland soil due to anthropogenic activities. The basis for this work is the fact that natural soil contains magnetic materials and also incorporation of anthropogenic materials into environmental media produces a magnetic materials and heavy metals enhancement. Coexistence of magnetic materials and heavy metals makes it possible to determine relationships between magnetic parameters and concentration of heavy metals which is the basic principle for using magnetic parameters as proxy in environmental pollution studies.
The objectives of the study include determination of magnetic susceptibility of the soil with depth, concentration of some heavy metals and level of the pollution of the soil in the study area.
The study shall employ magnetic susceptibility method using Bartington magnetic susceptibility metre (MS2) to determine the susceptibility of the farmland soil in combination with geochemical method to determine concentration of some heavy metals in some sample points that show high magnetic susceptibility values using atomic absorption spectrometry (AAS). The data collected will be modelled to assess the impact on the quality of the farm soil environment. It is hope that the outcome of this research will go a long way to affect the policy formulation in the area of application of agrochemicals on the Kano River Irrigation Project and Nigeria at large.  The data obtained shall be analyzed statistically using SPSS. It is hoped that the objectives of this study shall be achieved. 



xiv

5. Statement of the Problem
The environment has over the years faced adverse natural and anthropogenic challenges including overpopulation, rapid loss of biodiversity, and waste management. Urban managers in developing countries like Nigeria in particular, face an enormous array of problems. Some of the problems are health issues related to pollution both in human and plants.  Others are daily land degradation (pollution of the land), water pollution air pollution, and waste management with the range of problems requiring immediate attention constantly increasing (Wemegah, 2012). There is need to determine the extent to which our land, water and air has been contaminated due to human activities. The research work is going to determine how pollution due to human activities has affected Irrigation farmland soil of Kano River Irrigation Project which is located in Kura local government area in Kano State using magnetic susceptibility method.   
The issue of pollution is a potential atomic bomb to any nation that does not manage it well. There are highly toxic heavy metals that are involved in application of agrochemicals in the farm which when neglected causes a lot of life threatening illness. This matter therefore calls for research work to understand the state of our farmland soil environment so that we do not dig our graves and that of our young unborn ones with our hands without knowing. 
The health risk and the effect on the quality of livelihood cause by this practice calls for comprehensive approach to the assessment of the impact of human activities on the environment. No attention has been given to this aspect of research in this region hence the purpose for this work 
6. Significance and Justification
 	Measurement of magnetic susceptibility of soil samples has become a generally accepted method for delineating of spatial distribution of pollution and is an alternative to the conventional chemical analysis because it is fast to measure, cost effective, non-destructive, sensitive and informative (Kanu et al., 2013). 
There has been a great rate of developing in the use of magnetic measurements in examining environmental pollution caused by anthropogenic activities such as industrial activities, domestic heating, traffic and power plant. Dusts and fly ashes produced by anthropogenic activities contain significant portion magnetic materials (Flanders, 1994 in Dini et al., 2010).  Magnetic materials deposited from the sources on the surface of different environmental media such as soils, vegetation, rivers, lakes, street and building.  The incorporation of anthropogenic magnetic materials into environmental media produces a magnetic enhancement. Magnetic materials may incorporate heavy metals into their atomic lattice or they form separate particles (Klučiarová, 2008). In a similar vein Kapicka.(2008) said that heavy metals are absorbed on the surface of magnetic particles. Coexistence of magnetic materials and heavy metals makes it possible to determine relationship between magnetic parameters and concentration of heavy metals and this is the basic principle to use magnetic parameters as proxy parameters in environmental pollution analysis (Dini et al., 2010).  
The present study is hoped to contribute immensely to the understanding of the level of pollution caused by human activities in the study area. The study will also determine how pollution has affected farmland soil and see how to alert the government on how to minimize the risk through provision of some remedies. The work will provide scientific data on levels of pollution caused by human activities to the environmental managers over the years in the region. The research work will also provide information and contribution on how to manage farmland soil by farmers in the region to minimize the health and ecosystem risks and damages.
7. Aim and Objectives
The research seeks to determine the impact of environmental pollution on irrigation farmland soil of Kano River Irrigation Project Phase I Extension located in Kura local government area in Kano State using magnetic susceptibility method.
The aim of the study is to be achieved through the following objectives:
(i) To determine the magnetic susceptibility of the farmland soil of Kano River Irrigation Project Phase I Extension located in Kura local government area in Kano State. 
(ii) To determine concentration of some heavy metals in irrigation farmland soil of Kano River Irrigation Project Phase I Extension located in Kura local government area in Kano State.  
(iii) To assess the reliability of using magnetic methods as a tool to study pollution of farmland of Kano River Irrigation Project Phase I Extension located in Kura local government area in Kano State.  
(iv) To determine the level of soil pollution in irrigation farmland soil of Kano River Irrigation Project Phase I Extension located in Kura local government area in Kano State.
(v) To investigate the variation of magnetic susceptibility with depth in irrigation farmland soil of Kano River Irrigation Project Phase I Extension located in Kura local government area in Kano State.
(vi) to produce a contour map of magnetic susceptibility and heavy metals of farmland of Kano River Irrigation Project Phase I Extension located in Kura local government area in Kano State. 
(vii) To generate a range of data on magnetic susceptibility and some heavy metals concentration for irrigation farmland soil of Kano River Irrigation Project Phase I Extension located in Kura local government area in Kano State and      
(viii) To provide recommendation for further research of farmland in the region. 
8. Motivation for the Study
Rapid industrialization, increasing urbanisation and development of road traffic along with population growth have adversely affected climate, air and land quality. The problem is more acute in Nigeria where the population is growing rapidly and more urbanization and industrialization are taking place to achieve a sustained growth. The immediate effect of these processes is on land, water and air contamination due to accumulation of airborne particulate matters, pesticides and insecticides, disposal of untreated waste materials from industrial and urban complexes. Other sources of pollutants are coal combustion, dusts from various industrial processes and exhaust soot from non-stationary mobile sources contain high level of fine particulate matter and various heavy metals like Pb, Cu, Zn, Cr, As, Cd and Hg, which ultimately affect the surface materials like soils, sediments and road dusts upon deposition. Also monitoring of environment shows that industry continues to impact on local and regional particle concentrations at a range of distance from the source of their production ( Sharma and Tripathi, 2008; Basavaiah, 2011; Basavaiah et al., 2012).  The problem of environmental pollution exists at global dimension, increasing from year to year. Thus data based monitoring and assessment of environmental pollution becomes an important field for providing crucial information to policy makers, managers, technicians and indeed to the public in order to improve the environmental situation. 
The basis of the present work stands on the following aspects: 
(1) 	Accumulation of anthropogenic ferro(i)magnetic particles (Dekkers and Pietersen, 1992; Vassilev, 1992) results in significant enhancement of topsoil and road dust  susceptibility, implying, under favourable condition magnetic signatures of soils and dusts could be used for assessment of pollutants input; 
(2) 	Since there is a need for fast and effective screening and monitoring tools for environmental pollution, magnetic methods are a suitable option for determination and characterization of contamination level (Dearing et al., 1996; Hoffmann et al., 1999; Magiera and Strzyszcz, 2000; Petrovsky et al., 2001; Veneva et al., 2004); 
(3) 	There is no much work on the study of soil pollution in many cities and towns of Nigeria despite the fact that a lot of pollutant are being emitting into our environment on daily basis. 
(4) 	Finally environmental pollution assessment has not been conducted on farmland of Kano River Irrigation Project (KRIP) Phase I Extension located in Kura local government area in Kano State using mineral magnetic method.   Usually, for determination of environmental pollution, chemical methods are used. However, such methods are expensive, tedious and time consuming. In contrast, magnetic method becomes generally accepted as a fast and cost-effective screening tool for pollution mapping of atmospheric particulate matter (PM), soils and sediments
    9. Methodology
The research shall employ Magnetic susceptibility Methods with geochemical analysis.
. Magnetic Susceptibility Method
The incorporation of anthropogenic magnetic materials from agrochemicals into the farmland soil of the study area shall be delineated using magnetic susceptibility methods to model the pollution of the farmland soil.  The basis for using magnetic methods in pollution study is due to the fact that magnetic materials may incorporate heavy metals into their atomic lattice or they form separate particles (Klučiarová, 2008). In a similar vein Kapicka.(2008) said that heavy metals are absorbed on the surface of magnetic particles. Coexistence of magnetic materials and heavy metals makes it possible to determine relationship between magnetic parameters and concentration of heavy metals and this is the basic principle to use magnetic parameters as proxy parameters in environmental pollution analysis (Dini et al., 2010). The data collected using bartington magnetic susceptibility metre shall be use to model and delineate the pollution of the farmland soil using appropriate software.
Geochemical analysis
The Atomic Absorption Spectrometer device shall be employed to measure the concentrations of the heavy metals present in the farmland soil samples.  
Finally the impact assessment model shall be developed to model the extent of the farmland soil pollution as a result of application of the agrochemicals and possible remediation to be suggested.
10. Sampling strategy for this work.
The study shall employ a sampling strategy of Stratified Random Sampling Techniques for different soil types on the irrigation farmland. The study shall cover an area of 4000x3000 m2 for the collection of the soils samples. This is hoped to give a good coverage of the magnetic materials on the irrigation farmland. 
11. Sample Collection Method for this Work.
 	The soil samples will be taken randomly based on the soil types on the farm. GPS shall be used to indicate sample locations on the farmland. The collection of the soil Samples will be done with plastic materials to avoid contamination. The soil samples will be taken on the surface of the farmland soil and some will be taken at various depths of 15 cm, 30 cm, 40 cm and 50 cm. The soil samples shall be labelled and enveloped in plastic bags for magnetic susceptibility and geochemical analysis in the laboratory. 
In this work magnetic susceptibility method will be employed using MS2 combined with AAs for the analysis of heavy metals concentration in samples. 
12.  Preparation before Measurements 
The samples will be visibly screened to remove macroscopic traces of organic matter to avoid contamination with foreign material.  The samples will be air-dried at room temperature for some days to reduce the mass contribution of water and to avoid any chemical reaction. The samples will be crushed using agate mortar and sieved through a sieve mesh >2mm (Zhang et al, 2011), and be stored in self labelled plastic containers for further laboratory analysis.
13. Procedure for Magnetic Susceptibility Measurements in the Laboratory
 	Each sample will be separately packed into plastic bag and then weighed to calculate mass specific values. All weights will be measured on digital balance, to three decimal  places. Walden et al. (1999) suggested that a larger sample weight generally improve the resulting data quality during analysis. The sample weight will be  about 10 g to improve the quality of the data (Walden et al;1999).  Single sample mass specific magnetic susceptibility (χ) measurements will be made using a Bartington MS2 magnetic susceptibility meter with dual frequency susceptibility sensor. Measurements will be taken at low frequency (0.47 kHz; (χlf)) and high frequency (4.65 kHz; (χhf)). Both low and high frequency susceptibilities will be measured (χlf and χhf) obtain frequency dependent susceptibility (χFD%).
The Magnetic Susceptibility Meter (MS2) is shown below
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	14. Low Frequency Measurement (0.46kHz)
1. The plastic pack (standard,10cm3)  will be weighed  first and then together with prepared soil to find the mass (weight) of soil used (W). 
2. Before starting the measurement the meter is switched to low frequency (LF) and zero the meter by pressing the Z button. 
3.  The M button will be  pressed when the metre was empty to take an air measurement (M1). 
4. The sample will then be lowered into the meter and button M pressed again to take a sample measurement (sample κ) 
5. The sample will be removed from the metre and take a second air measurement (M2) 
15. High Frequency Measurement (4.6kHz)
By measuring the magnetic susceptibility of the sample at both low and high frequencies (0.46 and 4.6 kHz) the purpose is to detect certain types of grains (superparamagnetic ferrimagnetic crystals) that are created by certain soil processes.  The metre will be switched to high frequency (hf) and the measurements of the sample were repeated exactly the same way as for the low frequency measurement. Frequency dependance is the difference of the low frequency (lf) and high frequency (hf) measurements expressed as a percentage of the low frequency measurement. The percentage frequency dependant susceptibility (Χfd%) of a sample will be calculated using
Χfd% = ((Χlf – Χhf) / Χlf) x 100 
16. DATA ANALYSIS
The data generated from magnetic susceptibility measurements and geochemical analysis shall be statistically analyzed using suitable software.
17. Expected Result
The research is expecting the magnetic susceptibility measurements of the irrigation farmland soil to be higher than the background susceptibility because of the human activities on the land. Hence the area of study is suspected to be enriched with heavy metals caused by human activities.  
18. Budget
	DESCRIPTION OF ITEM
	EXPECTED FROM
	TOTAL

	1
	Personnel Cost /Allowance
	TEDFUND/PERSONAL
	

	
	(i) Principal Researcher
	
	S20,000.00

	
	(ii) Technical and Support/Computer Researcher
	
	S15000.00

	
2
	
Equipments/Consumable
	
	

	
	(i) Hallow cathode Lamps for some heavy metals
	
	S15,000.00

	
	(ii) Hardware & software Equipment/Computer work
	
	S30000.00

	
	(iii) Printer and Accessories
	
	S15000.00

	
	
	
	

	3
	Data Collection and Analysis
	
	

	
	(i) Research Assistance
	
	S5000.00

	
	(ii) Research Informant
	
	S5000.00

	
	(iii) Instrument for Data Collection
	
	S5000.00

	
	(iv) Magnetic Analysis of Soil samples  
	
	S40000.00

	
	(v) Geochemical Analysis of Soil Samples
	
	S40000.00

	
	(vi) Other Technical Assistance
	
	S5000.00

	
	
	
	

	4
	Travels
	
	

	
	(i) Major Travels
	
	S20000.00

	
	(ii) Minor Travels
	
	S5000.00

	
	
	
	

	5
	Advocacy/Dissemination
	
	

	
	(i) Electronic Media
	
	S5000.00

	
	(ii) Print Media
	
	S10000.00

	
	
	
	

	6
	Refreshment
	
	

	
	           Meetings/snacks/drinks
	
	S10000.00

	
	
	
	

	
	TOTAL
	
	S2,10000.000
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susceptibility or k (Greek k or kappa) and represents the ratio of the magnetisation to field (80
A m”) in the SI scheme. It happens that magnetic fields and magnetisation per unit volume
have the same units (A m™) in the ST scheme (see Figure 1.1). Therefore K has no units and is
referred to as dimensionless. Values of k on the M52 meter do have a scale, though, which in
the case of ST s 107 So the volume susceptibility value for the calibration sample is 150 x 107
(or whatever the value was for your sample). Repeat the steps a few times and see what the
variations are. They should not be very large, perhaps varying by 1 or 2 units which would
give an error on the mean value of less than 2%. Any small variations in the K value for the
calibration sample are due to the initial zero measurement or the air measurements not being
exactly zero. This is vsually due to a combination of a less than ideal working environment and
a small amount of drift in the instruments (see Working in the laboratory). In samples which
have moderately high K values, >100, the variations may be insignificant and acceptable. In
weaker samples or where the highest accuracy is required, you will have to correct for the non-
zero air readings (see Measuring weak samples)

Push buttons Digital Display ~ ON/OFFand  Battery Indicator
Slcgs units  and range multiplier

Measufe Toggle Switch for Zero Decimal point Power
continuous mode when in 0.1 range

Figure 1.2 The 1452 meter display panel

What you have done so far is to make a mumber of measurements of K on the calibration
sample in ST units at the rapid 1.0 range. There are other measuring options available which
may be more suitable for other samples. The next section covers four other types of
measurements, on very strong samples, on weak samples, calculating mass specific
susceptibility values and using the dual frequency option. If you want to follow the instructions
closely you will need to obtain other samples. Table 1.2 describes some common samples
which are used in the text and their preparation - but you can substifute other materials with
similar susceptibility values or move on directly to your own environmental samples.





