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Abstract 
The study on the assessment of the physico-chemical properties of mining 

sites in Nasarawa LGA of Nasarawa State, Nigeria was aimed at assessing 

the quality of soil and water as a result of mining activities in the study area. 

The methodology adopted was field observation techniques used in the 

investigation which involves systematic collection of samples from Udege- 

Mbeki site1; site II; Agbo Gana, Gidan Kwano, Odu town site I and Site II. 

The result of the statistical analysis shows that the  F-ratio (calculated F.) 

as  shown thus: - Mg, 20.356; Cu,8.160;Ph,16.461; chromium, 13.924; 

cadmium, 13.924; Nike, 13.924, uranium,13.326, monodnium,14.662; 

Antimony(Sb), 14.969; S, 77.048, at 95% are recorded for all the sites. F-

critical value which was referred to in Null hypothesis has value of 2.02 at 

95%. Since the F-calculated result is greater than F-critical value, the null 

hypothesis can be rejecting at 95%. It also shows that the amount of heavy 

metal is negligible, and does not constitute any health hazard to the people 

who are using effluent for various domestic activities. However, it is 

concluded that, the extractive industries are primary suppliers of needed 

minerals rather than end products and so, minerals as resources are not 

exploited for their own use but for other purposes leading to a finished 

product. 
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Introduction 
Nigeria as a nation is blessed with 

abundant solid mineral resources 

distributed fairly in all the states of the 

Federation. According to reports by 

the Geological Survey of Nigeria 

Agency, Nigeria has some 34 known 

major mineral deposits distributed in 

locations across the country and offers 

considerable attraction for investors 

(Obaje, 2008).  

Mining is the selective recovery of 

minerals and materials, and recently 

formed organic materials, from the 

crust of the earth. It is one of the oldest 

activities of mankind. It has been the 

major source of the materials from 

which tools were made, almost from 

the beginning of the Stone Age 2.4 

million years ago or more. From the 

moment when the predecessors of 

human beings first began to recover 

selected rock types from which to clip 

their tools, mining had began. Initially 

mining simply involved digging the 

flints or other selected rocks from the 

ground. As surface deposits were 

depleted, the pints grew deeper until 

eventually under-ground mining 

started, (Susan, 1997). Exploration in 

Nigeria for several solid minerals, e.g. 

Tin, Niobium, Lead, Zinc and Gold, 

goes back for more than 90 years but 

only tin and niobium production have 

ranked on a world-wide scale. While 

the major international exploration 

groups have seldom paid more than a 

passing interest, there has been 

general exploration carried out by the 

tin mining groups and since the mid 

1970s by several parastatal 

organizations and in particular the 

Nigerian Mining Corporation. 

Throughout its long history the 

Geological Survey of Nigeria Agency 

has played an active role in 

exploration for Mineral deposits many 

of which have been first reported by 

its officers. The Geological Survey of 

Nigeria Agency has also been 

responsible for the regional mapping, 

airborne magnetic and radiometric 

surveys which provide an invaluable 

base for more detailed exploration. 

There is at present an upsurge of 

interest in the development of solid 

mineral resources whose production 

in the last 30 years has been declining 

in every case. The privatization, 

commercialization and general reform 

exercises currently being undertaken 



67  africascholarpublications@gmail.com                                                                               

 2021 
 

by the government of Nigeria are expected to lead to an upsurge in the 

exploration and development of Nigeria’s solid mineral resources. 

In spite of the immense contributions the solid mineral sector could make to the 

economic development of Nasarawa State, it is burdened with a lot of 

challenges. Today, solid minerals if harnessed could be at par with Crude Oil in 

terms of potentials for revenue generation. The solid mineral sector has 

combined capacity to provide job to five million Nigerians in both its upstream 

and downstream operations. Figure one below show mining ponds at Gidan 

Kwano (Field Study, 2009). 

The importance of mineral resources to industrial development of any nation 

cannot be over emphasized. It is one of the two basic sources of industrial raw 

materials supply i.e. Agro and Minerals resources. Mineral raw materials are so 

much important to industrial development to the extent that they are regarded 

as the root of industrialization. This is so because a quick glance of the history 

of industrial nations reveals that their rise coincided with the use of their 

respective mineral endowments. Ownership of or access to large deposits of 

mineral resource have contributed in no small way to the rise of these countries 

to their political, industrial and even military prominence. 

 

The study area 

Location: 

The study area covered Nasarawa Local Government area, which is located 

south west of Nasarawa State, bounded by latitude 70 50’ and 90 30’N and 

longitude 60 50’ and 90 45’E and shares boundaries with Keffi and Karu Local 

Government Areas to the north, Toto on the south west, Benue State on the 

south and Doma Local Government Area stands on its eastern border (Figure 

4). The population of the study area as at 2006 is put at 189,835; its land mass 

is about 5743.84 square kilometer having a population density of 16 

person/km2. 

Relief and Drainage: The area lies between 300 – 1000 metres above  
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Fig. 1 Nasarawa State showing the Study Area  

Source:  NAGIS, 2020  

 

30metres with the lowest point slightly less than 290metres and the highest 

point slightly above 320 metres above sea level. The surface drainage of the 

study area is related to its relief whereby most of the streams have their sources 

from ridges and highlands in the study draining into the River Benue in the 

southern part of the study area.    

 

Materials and Methods  

Data about mining activities were collected from primary and secondary 

sources and includes: interviewing, questionnaire administration, personal 

measurement and observation of the environmental variables in the study area. 

The secondary source includes maps, reports on pre-research works and 

auxiliary data of land use, mineral deposits and mining activities obtained from 

mining companies and ministries.  

 

Results and Discussions 

Water samples were collected and analyzed in the laboratory using a number of 

selected water chemical reagents and following standard procedures outlined in 

the previous chapter. The analyses were carried out with the objective of finding 

out the variation of distribution in the chemical elements within and between 

each sites and from there to understand the quality of water and quantity of 

various elements (chemical) and heavy metal that are of higher concentration in 

the mining sites. 

In order to determine the level of degradation of the land, control point was 

created far away from mining activities sites which was almost five kilometers 

and the results of the samples were also compared with set standards of WHO. 

 

Physical parameters of the mining areas 

As mentioned above, various physio-chemical parameters will be discussed in 

this chapter and they are: - 

Temp (00C) 

The temperature of the used or polluted water falls around 240C   
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pH:   

The mean pH value of the used water falls to the level of Alkalinity because of 

minning activities carried out in the study areas, and the frequent use of soap 

and detergent, which made the water amorphous and milky.  

 

Conductivity                        

The electric conductivity of the various  elements in the sampled water at 

different point of defined activities, varies from 0.08mg/L (Udege Mbeki site I) 

to 3.52mg/L Udege Mbeki site II with Odu Town site II 2.30mg/L, Agbo Gana 

site 2.40mg/L etc. which means that the leachate of the Agbo Gana area 

involves lots of anaerobic released of Na+ CO3’ ion and CaHCO3’ into the water 

body, Udege Mbeki site I had PH of 7.76 which is almost neutral, while PH of 

Gidan Kwano site is 10.2 which is the highest, followed by  Agbo Gana site 9.1,  

8.4 and Odu Town site I  area has a mean PH of 8.1 respectively. 

Ezeigbo (1989) grouped PH valves a follows:  

Bellow 5 - Acidic  

5 - 6  - lightly acidic  

7   - Neutral  

7.5 - 8.5  - Slightly alkaline  

Above 8.5 - Alkaline  

Based on this classification the analyzed water of the six sampled areas in 

Nasarawa Local Government Area are alkaline in nature. The value is not within 

the range stipulated by World Health Organization standard for agro-alied 

activities . 

 

Total Dissolved Solid (mg/ L) 

The average amount of total solid varies from 400 in the Udege Mbeki site I 

area to 2,004 in the Odu Town site II. Total solid is the term applied to the 

material residual left in the vessel after evaporation of a sample and its 

subsequent drying in an oven at a defined temperature. Total solids include 

“total suspended solids” the portion of total solids retained by a filter and is also 

the total measure of minerals dissolved in chemical reaction; the values 

recorded were below the World Health Organization limits for drinking water. 

Paterson et al (1996) adopts USGS (United States Geological Survey) method 

of classifying water based on dissolved solids (in mg/i):  

Less than 1,000 :fresh  
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1,000 – 3,000 :  :slightly saline  

3,000 – 10,000 :Moderately saline  

10,000 – 25,000 :very saline 

More than 26,000 :Briny. 

 

These mean that waste disposal area has the highest level of total solid pollution, 

which is injurious to health. Based on this classification the water is fresh and 

the total solids are a little above WHO standard for drinking water. Solids affect 

water quality. Water with high dissolved solids generally is of inferior 

palatability and may induce an unfavorable physiological reaction on the 

consumer. The total dissolved and suspended solids are above the WHO 

standard for drinking water.   

 

BOD’S 

Biochemical oxygen demand (BOD), the BOD is very high in water collected 

from Odu Town site II abandoned mining sites that got in contact with the 

leachate of water disposal dump site. The amount of BOD at this point was 13 

430, followed by Udege Mbeki site II 320 and Odu Town site I 280 area. Udege 

Mbeki I has 0.5 which make the area less polluted. In some areas, their 

concentration was below permissible level. 

 

COD 

Chemical oxygen demand (COD). The mining site water that has a control with 

the Agbo Gana has 1100 Cod, Odu Town site I 3,000 COD, Gidan Kwano 2050, 

Udege Mbeki II and Odu Town site II 200. From these results it is assume that 

the rate of pollution is very high at two minning sites due to minning ponds. 

The oxygen demand (DO): - in regard to various mining activities in the study 

area, the amount of oxygenated water is very low; however, Gidan Kwano 

recorded the least DO which is 1.37.  

 

Table 1: PHYSIOCHEMICAL ANALYSIS     

 Temp. 
0C 

PH TDS Hardness 

mg/1 

Grs Turbidity Conductivity BOD 

Udege 

Mbeki1 

23.8 7.76 400 286 342 44 0.8 0.5 

Odu Town 

1 

26.5 8.1 1800 382 1267 32 0.11 280 
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Odu II 24 8.4 2,004 278 180 32 2.30 13,430 

Agbo 

Gana 

24 9.1 1,600 146 690 6.8 2.40 202 

Gidan 

Kwano 

26.5 10.2 1682 125 98.2 4.8 2.20 191 

Udege 

Mbeki II 

28.3 7.32 462 300 320 5 3.52 320 

Source: Laboratory Analysis, 2020      

With highest, which is 2.08. The amount recorded in all the area is less than the 

permissible amount for any drinkable water (WHO, 2004). Therefore the water 

is not fit for human consumption.  

 

Hardness  

The hardness in term of Ca and Mg ranges 2.0-31.2 (see Table 4.1) mg. Based 

on the classification scheme used by Health (1987). Hardness of water is 

determined by the amount of Ca2+ HCO3.. in the water and this is called “Alum” 

water  leachate of Odu Town site I area of the minning areas has the highest 

Hardness of 382, Udege Mbeki site II area 300;  Odu Town site II area 278; 

Agbo Gana 146 and Gidan Kwano 125 (Table 4.1) control point has the least of 

the six zones which is 102. (Table 1) while pollution of surface water were 

assessed based on the exceeding maximum allowable limit as stipulated by 

regulatory agencies.  

 

Table 2: Acceptable Standard for Major Substance 

Substance  Undesirable effect Highest desirable 

level  

Maximum Permissive 

level  

Copper Astringent taste, corrosion 

of pipe fittings and utensil    

0.0mg/1 1.5mg/1 

Iron (Fe) Taste discoloration; and 

growth of iron bacteria; 

turbidity 

0.1mg/1 1.0mg/1 

Magnesium 

(Mg) 

Taste; discoloration   0.05mg/1 0.5mg/1 

Zinc (Zn) Astringent taste; 

opalescence    

5.0mg/1 0.5mg/1 
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Total Hardness  Excessive Scale formation  2mEq/ab 

(100mg/CaCo3) 

10mEq/ab 

(100mg/CaCo3) 

Calcium Excessive scale formation  75mg/1 200mg/1 

Lead (Pb) Plumbish; Highly toxic             - 0.05mg/1 

Arsenic (As) Human Cancer             - 0.01mg/1 

Cadmium (Cd) It affects metabolism             -  TJV 0.0mg/1 

Sliver (Ag) Upon chronic ingestion 

causes  

            -  MAC 50mg/1 

Source: WHO, 2020  

 

Grease (Grs/Kg) 

The amount of grease introduce into the river channel is high within the polluted 

area. The leachate of the Odu Town site I area get in contact with water and 

released the highest amount of grease content into the water body of the mining 

sites which is 1267 (Table 1) followed by Gidan Kwano area which is 98.2 then 

Agbo Gana area of the river 690, Udege Mbeki II area 320, the Odu Town site 

II 180, lastly control point area of the river is having the least amount of grease 

which is 22. The amount of oil and grease is well above the WHO stipulated 

maximum acceptable level in all the study areas.  

 

Turbidity (NTV) 

Turbidity is measured by the rate of charity of the water body. Good quality 

water had very low turbidity. The control point area of the river has five 

turbidity, which is very low Udege Mbeki II has five turbidity, which is very 

low, Udege Mbeki I and Odu Town I & II have 44 and 32 Odu I turbidity 

respectively which is quite high, it shows that water body of the river in these 

zones is amorphous and milky always.  

 

Chemical Properties of Samples in the Mining Area  

Na+ ion (sodium): generally the amount of Na+ with the various activities of 

usage in the mining pond is low at Odu Town site I and Udege Mbeki II  

K+ ion (potassium) like Na, the actual amount in mining pond water is relatively 

low because of its high electro negatively, which means that the reactive 

activities with other salts and element are very high. Gidan Kwano has the 

highest with 3.8 followed by Udege Mbeki II and Odu Town II areas have 3.2 
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respectively. Mining dumps, Nike sites has contact with water body of the river 

which is 4.5 and control point area has the least 3.5.  

Ca+ ion (calcium) is a divalent element which forms parts of the salt in the 

mining water body. Quality water needs low calcium salt. The highest amount 

is deserved at the control point (29.2). Then lowest of the Udege Mbeki II/Odu 

Town II area of the river 0.80 respectively. The alteration of the Ca 2+ may affect 

the skin ligament which can further lead to skin rashes. 

Mg2+ ion (magnesium) like calcium, magnesium is a divalent element which 

forms the slat of the “Alum” it is needed in a small quantity for good quality of 

water. Udege Mbeki I has the proportional amount of 6.2 followed by Odu 

Town I (4.50) then Udege Mbeki II (3.50) and the least is measured at Gidan 

Kwano which is 0.82 that has contact with the mining explosives and excavating 

activities. 

Mg2+ (Manganese). Generally the amount of this element is low in the mining 

sites with highest amount recorded in the control point (1000meters away), 0.61 

and lowest at Gidan Kwano mining pounds. The level of  Mg2+ is above WHO 

(2004) maximum allowable amount in surface water. 

Fe 2+ ion. The amount of ion in mining pounds are quite lows, even as various 

activities are being carried out within the water body of the river. The human 

activities at Gidan Kwano (6.8) while the lowest is recorded in the control point 

zone (3.1). The level of iron (Fe) is above the WHO (2004) maximum allowable 

amount in surface water (table.1). 

Cu2+ ion (copper) copper is a micro-element that exists in mining pond as trace 

element. At certain level they are dangerous to health and inimical to 

casinogenic disease has. The leachate of the mining ponds in Odu Town I has 

the highest (0.6) followed by the Gidan Kwano (0.44) and Udege Mbeki I, 

which is situated 2kms away the lowest amount which is (0.02). The level of 

Cu2+ is above the WHO (2004) maximum allowable amount in surface water. 

Zinc2+ ion (Zn). It is a traceable element in water, and the amount of Zn in 

100ml of water is traceable. However as observed and measured along with 

the various activities performed in the mining sites, the amount is very low 

water table in contact with mining activities at Odu Town site I has the 

highest amount of (0.42) and Udege Mbeki area has the lowest of (0.08). The 

level of zinc is below WHO (2004) maximum allowable amount in surface 

water. 
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Pb (lead). The presence of lead metal in water is very dangerous and 

casinogenic quality has very low amount of lead, however leachate of the 

Odu Town I mining sites contributed on average mean of 5.2 mg/1 of lead, 

while the Udege Mbeki I has 0.0/mg/1-1 of lead.  It shows that the water body 

around the leachate of Odu Town I mining area is highly polluted with lead 

metal. Likewise the Gidan Kwano with 3.9 when compared with WHO 

standard of (0.05). 

Chromium, cadmium, nickel and mercury. All these metals are traceable or 

very low amount in the mining pond, only nickel metal record the highest 

amount in the Odu Town I area because of the high presence of lead (0.022), 

while chromium is very high at leachate area of the Odu Town I area 90.038) 

and mechanic are (0.036). 

Concentration of Nickel, chromium and lead exceeded the maximum allowable 

WHO (2004) limit in the Odu Town I area investigated. Therefore, the mining 

pond water of Nike polluted with Odu Town I, Chromium, and lead. 

T1 (Ng/1-1). This metal is traceable at the control point but is moderately high 

within and around the water area that has contact with the Odu Town I mining 

leachate (0.113) and Gidan Kwano mining water in contact with mining 

machines and activities (0.156). 

 Uranium (U). This is a radio carbon metal which is very dangerous to health. 

The aforementioned metal is relatively high at the point of contact of the 5 

sampled water of the mining site in Gidan Kwano (0.35) and area of water table 

that get in contact with mining activities in Odu Town I (0.1) Udege Mbeki area 

has the least amount with 0.023. The concentration of uranium exceeded the 

maximum allowable limit of WHO (2015). In Gidan Kwano, and Odu Town I 

areas investigated. Therefore the water in the mining ponds of the mining area 

under investigation is unsafe for domestic’s activities. 

Monodnium (Mo). Is another heavy metal which is traceable in mining ponds 

except  at Gidan Kwano area (0.15), Nike area (0.077) and Agbo Gana, Udege 

Mbeki site I  area recorded traceable amount of  monodnium in the Gidan 

Kwano, and Odu Town I area is in the surface water (WHO,2004). However, at 

Gidan Kwano, and Odu Town I, there is an appreciable increase in Monodium 

concentration. The id due to anthropogenic enrichment from leachate of 

materials  used during  the mining activities which composed of lost compound 

leachate inorganic  materials and improve properties of gasoline and engine 

from machines and mechanical  escavator. 
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Sb. Metal: is traceable in the Udege Mbeki site I and Odu Town II area of 

Nasarawa L.G.A, while leachate of the Odu Town I mining sites in contact with 

water table recorded the highest (0.217) followed by Gidan Kwano area of 

Nasarawa L.G.A. (0.085) and Agbo Gana with (0.08), Udege Mbeki site I 

control  point has (0.02) of the Sb element. The presence of Sb mental exceeds 

the WHO standard of 0.01.  

S (Mg/1-1): (selelium). Area of the mining  activities having contact with the 

water table at Odu Town I  site recorded the highest amount with 18.23 followed 

by Agbo Gana (10.0) and Gidan Kwano part (6.458), lastly  Udege Mbeki site 

I recorded 0.11mg/1-1. 

 

Odu town site ii sample analyses 

Soil Analyses: - H+ 8.01 meg/100g, Al3+ 2.30meg/100g, fe2+727.0.2mg/kg, 

Pb2+ 3.55mg/kg, Zn2+ 8.44mg/kg and lastly AS (Ascenic) 0.001mg/kg. 

Water Analyses : - PH is 7.44, conductivity 13.62ms/cm, TDS 68.00ppm, TOC 

84.3990, Na+ 94.75meg/100g. K+156.87meg/100kg, Ca2+ 38.0meg/100g, and 

lastly mg2+ 45.04 meg/100g.  

 

Test of hypothesis  

Various element of water and its activities have been discussed above. It was 

found that there is an absolute variation between the mean values of water 

chemical elements at the Udege Mbeki and other areas of mining siteas a result 

of human activities in Nasarawa Local Government Area. Some chemical 

elements were found to be more than proportionate in the analyzed water in 

some areas. Moreover, various heavy metals have been reported to be injurious 

to health of humans and wild life when they occur in the environment at some 

critical high concentration (Even 1980,). 

In this synthesis analysis an attempts was made to quantify the relationship 

between the physiochemical element of various sites and the control point. This 

part of the research is intended to identify the variations which determine the 

long terms quality variation of mining ponds in Nasarawa L.G.A, Nasarawa 

state. 

To this end, statistical analysis has been employed based on the number of 

physiochemical element and heavy metal introduced into the mining ponds by 

various human activities as pollutants. Having examined the different types of 

statistical techniques and the nature of the data obtained as well as the objectives 
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of this study it was found that the simple Bi-variate correlation and analysis of 

variation (ANOVA) were the most appropriate statistical techniques to be 

applied. Correlation are made between the chemical elements of the control site 

and the various area where water samples are being collected, with the 

objectives of establishing any relationship between them and the control point 

at 0.1 and 0.5 significance levels. This correlation analysis is carried out 

between set of 30 element and heavy metals at one site and the same set at 

another.  

A sample correlation techniques deals with the relationship between two 

variables, providing measures of strength for the association and statistical test 

of their significance. However different pollution limit or levels within the 

mining ponds or water were affected by the level of the physical and chemical 

pollutants.  

In the following discussion of simple correlation analysis results, attention is 

focused primarily on the relationship that is above a minimum correlation co-

efficient of >0.312 (p<0.05) this value of course depends on the sample size. 

 

Conclusion  

Minerals mining in Nasarawa over the years has brought a lot of benefit which 

range from the provision of minerals necessary for industrialization and thereby 

enhancing national development. Nevertheless, it has left a scar of countless 

and complex environmental related problems being experienced today by the 

locals. The environmental related problems range from pollution of soils and 

water bodies as well as land degradation. 

However, it should be noted that, the extractive industries are primary supplies 

of needed minerals rather than end products and so mineral as resources are not 

exploited for their own use but for other purposes leading to a finished product. 

The realization and consequent establishment of specialized agency of 

government on matters relating to the environment is a welcome development. 

The environmental protection agency should as a matter of necessity consider 

the recommendations made as a way forward for sound environmental quality 

in the study area. This when done, will ameliorate the numerous environmental 

problems posed by mineral mining in Nasarawa Local Government Area. 
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