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Abstract

The study was initiated at the instance of the Local Authority, to evaluate the physico-chemical param-
eters (quality) of groundwater used by residence living around the Igbenre Ekotedo dumpsite. Nine
(9) groundwater samples were collected randomly from boreholes around the dumpsite and were an-
alysed for heavy metals including Fe, Pb, Mn, Cu, Cr, and Zn, using Atomic Absorption Spectroscopy.
Other elements analysed for include Mg?*, Na*, K*, Ca%*, and anions such as P03~, S03~, NO3,
and Cl-.The physical properties tested for are their total dissolved solid (TDS), pH values, tempera-
tures, hardness and electrical conductivity (EC). The results showed that the TDS, NO3, hardness and
EC concentrations of the water samples fell below the permissible limits set by the WHO standards for
drinking water quality for the area except at location BH 3, BH 4 and BH 5. The concentrations of CaZ*,
Na*, Cl=, S0%~, Zn and Cr are found to be below the WHO standard for all locations, but with relatively
higher concentration values of Ca2*, and, ClI~ at locations BH 3, BH 4 and BH 5. Also, the concentrations
of PO3~, Mg?*, K* and Fe are significantly higher than the prescribed WHO standard but with relatively
higher values of Mg2* and Fe associated with locations BH 3, BH 4 and BH 5. The spatial distribution
maps of the examined parameters show a general increase in concentration towards the Southwest
and Southern directions of the study area. This implies the likely direction of groundwater flow around
the area since contaminants are usually mobilised and moved in the direction of groundwater flow. At
the moment, the contamination is localised and limited to the South-western part of the study area
and boreholes can safely be located at the North-Western and South-Eastern parts of the surveyed
area.
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1. Introduction

The Igbenre Ekotedo dumpsite in Ota, Ogun State is an open dumpsite and currently re-
ceives industrial, institutional and domestic wastes from communities, industries and institu-
tions located around the area. The landfill is improperly designed and therefore not protected
by either impermeable soil or polyethylene geomembrane liner, thus allowing for environmen-
tal pollution around the vicinity where the site is located. Public concerns regarding the con-
tamination of soil and ground water by leachates emanating from the dumpsite has recently
increased in the area and this drew the attention of the Local Authorities. To address the issue,
there is therefore the need for constant information on the status of groundwater quality
around the dumpsite. In dumpsites that are not constructed according to international stand-
ard (without liners), leachates that are formed within the waste materials eventually find their
way into the subsurface environment, where they contaminate groundwater bodies Municipal
landfill leachates are highly concentrated complex effluents which contain dissolved organic
matters; inorganic compounds, such as ammonium, calcium, magnesium, sodium, potassium,
iron, sulphates, chlorides and heavy metals such as cadmium, chromium, copper, lead, nickel,
zinc among others [*-3], The greatest contamination threat to groundwater comes from the
leachate generated from the materials which most often contain toxic substances especially
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when wastes of industrial origins are land filled [4l, However, it has been widely reported that
leachates from landfills for non-hazardous waste could as well contain complex organic com-
pound, chlorinated hydrocarbons and metals at concentrations which pose a threat to both
surface and groundwater. The produced leachate is normally composed of organic and inor-
ganic compositions. In addition, with increase in time, the produced leachate permeates into
ground systems leading to change of physical and chemical properties of groundwater. Lee et
al. 151, stated that heavy metals such as cadmium, arsenic, chromium have been reported at
excessive level in groundwater due to landfills operation. With respect to Longe et al. [4], the
volume of leachate depends principally on the area of the landfill, the meteorological and
hydrogeological factors and effectiveness of capping. According to Kostova [6], concentration
(mg/L) of leachate constituent are in phases namely transition (0-5years), acid-formation (5-
10years), methane fermentation (10-20years) and final maturity (>20years). The age of a
landfill also significantly affects the quantity of leachate formed. The ageing of a landfill is
accompanied by increased quantity of leachate. Leachates generated in the initial period of
waste deposition (up to 5 years) in landfills have pH-value range of 3.7 to 6.5 indicating the
presence of carboxylic acids and bicarbonate ions. With time, pH of leachate becomes neutral
or weakly alkaline ranging between 7.0 and 7.6. Landfills exploited for long period of time give
rise to alkaline leachate with pH range of 8.0 to 8.55 [7-81, Excessive content of these chemical
compounds may be associated with contaminants around the Igbenre Eotedo dumpsite and
so, this study was initiated at the instance of the Local Authorities to determine the physico-
chemical parameters (quality) of groundwater used by residence living around the dumpsite.
They intend to rely on the results from this study and other geophysical investigation around
the area to determine appropriate locations to provide boreholes as a way of intervention. [

1.1. Study area

The Igbenre Oke-tedo Landfill is located in Ota along the Sango-Idiroko road (Figs. 1 and 2).
It is about 800 m away from the major express road by the High Court, opposite Nestle Com-
pany. The landfill is bounded by residential buildings and a very deep gulley. Currently, waste
is indiscriminately being dumped on the ground surface without any compaction effort in the
site, and most often the waste materials are constantly being burnt by fire. Geologically, the
study area falls within the sedimentary basin of southwestern Nigeria popularly called the
Dahomey Basin. The Dahomey Basin constitutes part of the system of West African precratonic
(marginal sag) basin developed during the commencement of rifting, associated with the
opening of the Gulf of Guinea in the early Cretaceous to late Jurassic. The Basin is very ex-
tensive and consists of Cretaceous Tertiary sedimentary sequence that thin out on the east
and are partially cut off from the sediment of the Niger Delta Basin by the Okitipupa ridge. In
general, rocky outcrops are poor due to the thick vegetation and soil cover. The knowledge of
the geology of this basin had been improved through the availability of boreholes and recent
road cuts. Major lithological sequences associated with the Basin are Abeokuta Formations
(Ise, Afowo and Araromi Formations), and Ewekoro, Akinbo, Oshoshun, Ilaro and Benin For-
mations. The lithology is composed of loose sediment ranging from silt, clay and fine to coarse
grained sand, called coastal plain sand. The exposed surface consists of poorly sorted sands
with lenses of clays. The sands are in part cross-bedded and show transitional to continental
characteristics [9-131,

2. Materials and methods

Groundwater samples were collected at about 50 to 600 m radius (Figure 1) from the landfill
under study during the month of August, 2014. Nine (9) groundwater samples were collected
randomly around the study area. Some of the sampling points were located far away from the
sites to possibly determine the lateral extent of the spread and also to serve as control. The
water samples were analysed to determine their heavy metal contents such as iron, lead,
manganese, copper, chromium, cadmium, and zinc, according to international standards for
the examination of water and wastewater quality [*4],
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Figure 1. Data acquisition map showing location of dumpsite

Figure 2. Pictorial view of Ighere Eko-tedo dumpsite, Ota
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Other elements analysed for include Mg?*, Na*, K*, Ca?*, hardness, and anions such as
P0O3~, S0%7, NO3, CI~. The physical properties obtained in-situ were their TDS, pH values, tem-
peratures, and EC. Samples were collected in a 7.5 litre polyethylene bottles after rinsing with
the water being sampled and were properly sealed. Samples were labelled and stored until
they were eventually transferred to the Chemistry Department, University of Lagos, Akoka for
laboratory analysis. Global Positioning System (Garmin GPS Channel 76 model) was used to
measure the coordinates of the sampling points. The field data were later interpolated using
Kriging technique to produce the elemental distribution maps of the area using ArcGIS software.

3. Results and discussion

Tables 1, 2 and 3 present the results and descriptive statistics of the physico-chemical pro-
perties of water samples collected from the boreholes around the dumpsite.

Table 1. Hydrophysical analysis of water samples from boreholes around Igbenre Ekotedo landfill

. . Temp EC TDS Hardness
Sample Location Coordinate pH (°C) (uS/cm) (ppm/ma/L) (ma/L)
BH 1 Progress Lane 06°41’ 17.14”N 003° 5.47 25.2 60 29 85.0
12’ 01.15"E
BH 2 Samsom Abayomi  06°41’ 20.91”N 003° 5.18 25.2 23 11 75.0
Close 12’ 04.56"E
BH 3 Adeyemo Street 06°41’ 26.48”N 003° 4.52 26.1 1385 692 212.0
11’ 56.22"E
BH 4 Adeyemo Street 06°41’ 28.96”N 003° 6.01 25.6 1053 575 175.0
(by sch.) 11’ 55.25"E
BH 5 Quarter Street 06°41’ 31.48”N 003° 5.79 25.0 1272 836 155.0
11’ 58.90”E
BH 6 Owolabi Street 06°41’ 34.31”N 003° 5.53 26.1 30 15 90.0
(Hill top) 12’ 04.36"E
BH 7 Anuoluwapo 06°41’ 32.24"N 003° 5.27 24.4 15 8 10.0
Street 12’ 07.58"E
BH 8 Igbenre Rd Oni- 06°41’ 23.38”N 003° 5.65 24.8 50 25 40.0
pan 11’ 55.87"E
BH 9 Igbenre Rd Oni- 06°41’ 24.00”N 003° 5.95 24.0 83 42 40.0
pan 11’ 54.60"E
Mean 5.48 474.55 248.11 99.67
Range 4.52-6.01 15-1572 8-836 10-212
SD 0.46 441.36 220.51 56.72
cv 8.39 174.91 175.16 73.24
WHO/SON standard 6.5-8.5 - 1000 500 150

SD- standard deviation; CV-coefficient of variation, %

Table 2. Macro elements and anions content of water samples obtained from boreholes around Igbenre

Ekotedo dumpsite

Samples Ca?* Mg K Na cr S04 PO4 NOs
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
BH 1 34.72 12.38 2.67 7.04 159.53 38.0 40.6 2.2
BH 2 30.06 10.19 2.81 5.91 106.35 26.0 39.2 5.9
BH 3 89.97 13.11 2.57 7.02 159.53 45.0 10.8 14.9
BH 4 30.06 10.92 2.71 7.08 186.58 27.0 11.10 11.8
BH 5 28.07 10.19 2.31 6.04 106.35 11.0 32.40 16.7
BH 6 36.07 13.11 2.07 7.11 70.90 278.0 10.3 3.4
BH 7 4.01 1.46 2.94 5.82 88.63 125.0 22.4 6.2
BH 8 16.03 5.83 2.82 5.89 88.63 33.0 42.3 1.3
BH 9 16.03 5.83 2.56 6.71 159.53 22.0 38.5 2.8
Mean 31.67 9.22 2.61 6.51 125.11 67.22 27.51 7.58
Range 4.01-89.97 1.46-13.11 2.1-2.94 5.82-7.1 70.9-186.58 11-278 10.3-42  1.3-16.7
St. Dev. 24.23 4.00 0.27 0.58 41.28 85.74 13.88 2.36
cv 7 43 10 9 33 128 21 57
WHO* 50 2.0 1.0-2.0 200 250 200/100 5.0 10

SD- standard deviation; CV-coefficient of variation, %; *WHO/SON standard
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Table 3. Heavy metal contents of water sample obtained from boreholes around Igbenre Ekotedo
dumpsite

Samples Fe Zn Mn Cu Pb Ni Cr
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
BH 1 3.91 2.30 0.71 0.52 0.01 0.02 0.02
BH 2 3.34 2.02 0.92 0.67 ND 0.02 0.01
BH 3 4.50 2.07 0.84 0.44 ND 0.02 0.02
BH 4 3.02 2.11 0.98 0.36 ND 0.02 0.02
BH 5 2.91 2.01 0.72 0.29 0.01 0.01 0.03
BH 6 2.39 3.11 0.91 0.57 0.02 0.01 0.01
BH 7 2.56 2.91 0.77 0.32 0.01 0.02 0.01
BH 8 3.11 3.08 0.78 0.58 0.02 0.03 0.01
BH 9 3.49 2.07 0.87 0.53 0.03 0.03 0.02
Mean 3.25 2.41 0.83 0.48 0.01 0.02 0.02
Range 2.39-4.5 2.01-3.11 0.71-0.98 0.29-0.67 0-0.03 0.01-0.03 0.01-0.03
SD 0.66 0.48 0.09 0.13 0.01 0.007 0.005
Ccv 20 20 11 27 1.0 35 5
WHO* 0.3 5.0 0.5 0.5 0.01 0.02 0.05

SD- standard deviation; CV-coefficient of variation, %,; *WHO/SON standard; ND -Not Detected

The results show that the water samples collected around the waste dumpsite have higher
concentrations of most of the analysed parameters. From Table 1, the temperature of the ground-
water samples ranged from 24°C to 26.1°C. The pH values of the groundwater samples are all
acidic and ranging from 4.52 to 6.01. The effects of acidic waters on human health and the
environment have been widely reported. For example, acidic waters have been known to be
aggressive and enhance the dissolution of iron and manganese causing unpleasant taste in
water [151, The EC is a function of the degree of dissolved matters in water. Chemically pure
water has a very low EC. The EC of water around the dumpsite ranged between 15 and 1385
uS/cm, and except at BH 3, BH 4 and BH 5, all other values are found to be below the per-
missible standard of 1000 uS/cm, set by WHO (Fig. 3). The TDS concentration showed strong
positive linear relationship with the EC (suggesting common source) and was found to be low
at all the locations also and less than standard limit of 500 ppm/mg/L except at location BH
3, BH 4 and BH 5 (Fig. 3). The high concentration of TDS and EC at locations BH 3, BH 4 and
BH 5 may be an indication of contamination due to high content of inorganic salts such as;
calcium, magnesium, potassium, sodium, bicarbonates, chlorides, and sulphates in the
groundwater. It also implies likely westward direction of groundwater flow around the area
since contaminants are usually mobilised and move in the direction of groundwater flow. This
was also inferred from the geophysical study around the site (Not shown). Hardness is nor-
mally expressed as the total concentration of Ca2* and Mg?* in mg/L, equivalent CaCOsz. Hard-
ness ranged from 10 to 212 mg/L and all values are below the standard limit of 150 mg/L
except also at BH 3, BH 4 and BH 5 (Fig. 3). Strong linear relationship exists between the
observed hardness of water and the TDS and EC concentration from all the locations.

Table 2 provides the major elemental compositions and anion contents of water from the
boreholes. Ca%* and Mg?* concentrations in groundwater samples from all the sampling points
have mean values of 31.67 mg/L and 9.22 mg/L respectively. The Mg?* content of all the
water samples have elevated values above the standard limit of 2.0 mg/L in about 88.8% of
the locations except at location BH 7 (fig. 3), while Ca?* concentration exceeded the standard
limit at location BH 3 (Fig. 3). Ca%* and Mg?* do not pose potential adverse health effects in
drinking water. The presence of both ions in water increases its hardness, which results in the
use of more soaps than what is necessary for bathing and washing [*6], Both Ca?* and Mg?*
are beneficial to human health. Past epidemiological studies have supported the hypothesis
that extra magnesium and or calcium in drinking water can contribute to reduced cardiovas-
cular disease and other health benefits in populations [16l, K* values are higher than the
standard limit for all the locations. Na* and Cl-concentrations in all sampled locations are all
below the WHO minimum requirement of 200 mg/L and 250 mg/L (Fig. 3) respectively.
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Excess NO3 concentration in water samples are key indicators of contamination. Their val-
ues in all the locations are below the WHO limit but are elevated at locations BH 3, BH 4 and
BH 5 (i.e. about 33.3% of the locations) beyond the standard limit (Fig. 3). The measured
S0%~ ion exceeded the prescribed standard limits of (100-200 mg/L) set by WHO (2007) in
about 11.11 % (BH 6) from the investigation.
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Figure 9. Fe concentration distribution map around the Igbenre Ekotedo dumpsite

Table 3 presents the descriptive statistics and standard values of heavy metals in ground-
water around the site. Among the examined variables, Fe has the highest mean (3.25 mg L),
followed by Zn (2.41 mg L) while Pb and Cr remained the least (0.01 mg L ). Also, Fe recorded
the highest standard deviation (0.66 mg L) followed by Zn (0.48 mg L!). Cr and Ni recorded
the least values of standard deviation (0.005 mg L™! and 0.007 mg L! respectively).
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Figure 11. Ni concentration distribution map around the Igbenre Ekotedo dumpsite

Furthermore, on the pattern of relative variation, the result of the coefficient of variation
shows that all the examined variables are heterogeneous. Ni and Cu for example top the list
with values of 35 % and 27 % respectively. The WHO permissible level of Chromium (0.05
mg L) is not exceeded in all the sampled boreholes in the study area, while that of Ni was
below the standard limit for all locations except at BH 8 and BH 9 (Fig. 4). The spatial distri-
bution map of Cr is presented in figure 7 with a general increase towards the Southern and
Southwest parts of the study area while that of Ni indicates more concentration towards the
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Southwest (Fig. 11). The concentration of Pb exceeded the WHO permissible limit (0.01 mg L)
at locations BH 6, BH 8 and BH 9, but within limit at about 33.33 % of the locations (BH 1, BH
5 and BH 7), and not detectable in the remaining locations (Table 3). Toxic concentration of Pb
(= 0.01mg/L) in human beings has been implicated for causing anaemia, kidney damage and
cerebral oedema [17-18], The mean concentration of Cu exceeded the WHO permissible level
of 0.5 mg L for all samples at the site except at BH 3, BH 4, BH 5 and BH 7 (Fig. 3). The
spatial distribution map of Cu indicates an increase towards the South-eastern part of the
study area (Fig. 8). The WHO permissible level of Fe (0.3 mg L!) was exceeded in all the
sampled borehole water around the study area with values ranging from 2.39-4.5 (Fig. 4).

Presence of Fe in water can lead to change of colour of groundwater [291, These high values
of Fe also support the results of previous research that concluded that water in Nigeria gen-
erally has high Fe content. The spatial distribution map of Fe in figure 9 shows more of the
concentration towards the Southern and Southwest parts of the study area. The WHO permis-
sible level of Zn (5.0 mg L™!) is not exceeded in sampled groundwater in all the locations while
that of Mn (0.5 mg L!) is exceeded in all sampled borehole in the study area (Figs. 3 and 4).
Concentrations of Mn in excess of 0.2 mg L'* make water distasteful to drinking with no specific
toxic effects [4], The spatial distribution map of Zn is shown in figure 6 with a general increase
towards the Southwest and Northeast directions of the study area while that of Mn indicates
a Southeast and Northeast distributions (Fig. 10). Very low correlations exist between Cu, Zn,
Clmand EC, TDS and SO« indicating multiple anthropogenic source, while moderate correla-
tions exist between hardness and Mg2*, Na and Cl (Fig. 12).
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and SO4 (d), hardness and Mg (e), Cl and Na (f)
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4. Conclusion

The borehole water from all the dumpsites have been analysed and the various elemental
compositions determined. The physical properties of water obtained around the dumpsite
showed TDS, hardness, NO3, and EC values greater than the standard limit at BH 3, BH 4 and
BH 5. There is a corresponding increase in value for Ca?*, Mg?*, CI~ and S03~ for these same
locations. The high values of most of the physicochemical properties at BH 3, BH 4 and BH 5
locations is not unconnected with contamination arising from the release of leachate generated
at the dumpsite. It also implies likely Southwest direction of groundwater flow around the area
since contaminants are usually mobilised and move in the direction of groundwater flow. At
the moment, the contamination is localised and limited to the Southwestern part of the study
area and boreholes can be safely located at the North-eastern and South-eastern parts of the
surveyed area. Public complaints regarding the colour and taste of water from their borehole
confirms the results around this area. The pH values obtained from water samples indicates
high acidic content. The heavy metals analysis and subsequent evaluation revealed that Fe
and Mn concentration from all the water samples have exceeded their background levels. This
further supports the report of high iron concentrations in groundwater in Nigeria according to
WHO and UNICEF, 2006. The spatial distribution of all the examined parameters shows a
Southwest/Southern increase around this waste site. The proximity of the dumpsite to resi-
dential areas is a potential danger and proactive measures must be put in place by the appro-
priate authorities to avoid epidemic outbreak that might result from the consumption of the
contaminated groundwater around this area.

Acknowledgment

The authors acknowledge the funding support offered by Covenant University for the project
and also to Ogun State Waste Management Authority for the permission to work on their site.

References

[1] Christensen JB, Jensen DL, Gron C, Filip Z and Christensen TH. (1998): Characterization of
the dissolved organic carbon in landfill leachate-polluted groundwater, Water Res., 1998;

32: 125-135.
[2] Lee GF, Jones RA and Ray C. Sanitary landfill leachates recycle. Biocycle, 1986; 27: 36-38.
[3] Ogundiran OO, and Afolabi TA. Assessment of the physicochemical parameters and heavy

metal toxicity of leachates from municipal solid waste open dumpsite. Int. J. Environ. Sci.
Tech., 2008; 5(2): 243-250.

[4] Longe EO and Enekwechi LO. Investigation on potential groundwater impacts and influence
of local hydrogeology on natural attenuation of leachate at a municipal landfill. Int. J. Envi-
ron. Sci. Tech., 2007; 4(1):133-140.

[5] Lee S and Kitanidis PK. Analysis of Groundwater Flow and Travel Time for a Landfill Site in
an Arid Region with a Thick Vadose zone. Hydrological Processes, 1993; 7: 373-387.
[6] Kostova I. Leachate from sanitary landfills - origin, characteristics, treatment, Assoc. Prof. at

University of Architecture, Civil Engineering and Geodesy, “Iskar’'s Summer School”- Bo-
rovetz, 26-29 July 2006.

[7] Longe EO and Balogun MR. Groundwater Quality Assessment near a Municipal Dumpsite, La-
gos, Nigeria. Research Journal of Applied Sciences, Engineering and Technology, 2010; 2(1):
39 - 44,

[8] Slomczynska B and Slomczynski T. Physicochemical and Toxicological Characteristics of

Leachate from MSW Landfills. Polish J. Environ.Stud., 2004; 13(6):637.

[9] Agagu OK. A Geological Guide to Bituminous Sediments in Southwestern Nigeria, (Unpubl
Monograph 1985). Dept. of Geology, University of Ibadan.

[10] Enu EI. Nature and occurrence of tar sands in Nigeria. In: Ako BD, Enu EI (eds) Occurrence,
utilization and economics of tar sands. Nigeria Mining and Geosciences Society publication
on tar sands workshop 1990. Olabisi Onabanjo University, Ago-Iwoye, pp 11-16.

[11] Jones HA, Hockey RD. (1964). The geology of part of south-western Nigeria. Geol Survey Ni-
geria Bulletin, 1964; 31: 1-101

[12] Nton ME. Sedimentological and geochemical studies of rock units in the eastern Dahomey
Basin, south western Nigeria. Unpublished Ph.D thesis. University of Ibadan 2001, pp 315.

Pet Coal (2018): 60(5): 890-902
ISSN 1337-7027 an open access journal

901



Petroleum and Coal

[13]

[14]

[15]

[16]

[17]

[19]
[20]

[21]
[22]

[23]

Omatsola ME, Adegoke OS. Tectonic evolution and cretaceous stratigraphy of Dahomey Ba-
sin. Journ Min Geol., 1981; 18: 130-137.

American Public Health Association. American Water Works Association, Water Environment
Federation (1998). Standard methods for examination of water and wastewater (20th Ed.).
New York, USA: American Public Health Association.

Edwards KA, Classen GA, Schroten EH]. The water resource in tropical Africa, and its exploi-
tation, ILCA - Int. Livestock Centre for Africa 1983, Res. Rep., Addis Ababa p. 28.

World Health Organization. Calcium and magnesium in drinking water (Public Health Signifi-
cance 2009).

Retrieved from:http://whqglibdoc.who.int/publications/2009/9789241563550_eng.pdf
Egborge ABM. Industrialisation and heavy metal pollution in Warri River. University of Benin
Press 1991, Inaugural lecture series 32.

Townsend A. Encyclopaedia of Analytical Science, Academic Press 1991, London.

Rowe RK, Quigley RQ, and Booker JR. Clay Barrier Systems for Waste Disposal Facilities. E &
FN Spon, London 1995, UK.

WHO, (2004). Guidelines for Drinking Water Quality. 3rd Edn. Vol. 1 Recommendation, Ge-
neva, 515.

World Health Organization (WHO) and UNICEF, (2006). Rapid Assessment of Drinking Water
Quality. Country Report, Nigeria, 82.

WHO (2007). Water for Pharmaceutical Use in Quality Assurance of Pharmaceuticals. A Com-
pendium of Guidelines and Related Materials, 2nd Updated Edition, World Health Organiza-
tion, Geneva, 170-187.

To whom correspondence should be addressed: Dr. Anthony Aduojo Ameloko, Department of Petroleum Engineer-
ing, Covenant University Ota, Nigeria, Email: tonyameloko@yahoo.com

Pet Coal (2018): 60(5): 890-902
ISSN 1337-7027 an open access journal

902



	Abstract
	1. Introduction
	1.1. Study area

	2. Materials and methods
	3. Results and discussion
	4. Conclusion
	References



