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Introduction
Coal is demarcated as a readily burnable rock that comprises more than 70% by volume of carbonaceous solid as well as intrinsic moisture formed by compaction and indurations of various altered plant leftovers, the type of plant material, degree of metamorphism, and range of impurities illustrate coal (Bates and Jackson, 1980). 
Mining for the coal deposit is the major source for the energy sector; however the environmental impacts of mining cannot be ignored which contributes extensively to environmental pollution. Naturally occurring elements in coal are in the range of 76 to 92 and have hazardous effects if their concentration exceeds the permissible limits either in ground water or agricultural soil. These poisonous constituents are discharge through weathering or deep chemical leaching, burning and triggering environmental pollution (Finkelman et al., 2002). In extensive mining areas ground water is susceptible to various pollutants, which is evident from high concentration of heavy metals in the ground water (Garbarinoet et al., 1995). There are also examples of both the surface and ground water, during discharge from mining area which contaminated the medium of water and have higher concentration of the Total Dissolved Solids (TDS), Total Suspended Solids (TSS) and heavy metals (Tiwary, 2000).
Soil pollution by heavy metals in mining areas can cause direct threat to the persons involved in mining industry as well as indirectly by contaminating the food chain from soil to crops, fodder, fruits and vegetables to those living in the most severely polluted regions (Li et al., 2014). Due to mining activities the damage caused to a particular medium i.e either water or soil can be measured by using single element indices and multi element indices in order to evaluate environmental problems in that particular area ( Zhuang and Gao, 2014). 
Trans-Indus ranges of Pakistan lies west of the Salt Range and Indus River are a group of arcuate mountains and distinct ranges include the Surghar, Shinghar, Marwat, and Khisor ranges at about 50 km south of the Kohat. The Makarwal coal field is in the Surghar Range, a well-defined series of ridges bounded by a prominent escarpment facing the Indus River (Ali, 2010). Coal resources in the Trans-Indus Mountains were first reported by Wynne (1880). Coal between the Kalabagh and Makarwal areas were reported by Simpson (1904). Gee (1938) described in detail the geology and coal occurrences in the vicinity of Kalabagh and Makarwal. Mining related water problems were first reported by Coulson (1938) in the Makarwal area and recommended that the water related issues be solved.
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Figure 1: Regional map showing the geographical and geological location of Paleocene succession in Surghar Range (modified after Ali et al., 2014).
The concentration of toxic elements like S, Cr, Cd and Pb from Makarwal coalfield were determined by Qureshi et al. (1994) and they recommended the environmental survey to be conducted in the area. Shah (2016) determined the concentration of minor elements like Cu, Fe, Ni, As, Cd, Co, Cr, Pb and Zn and physicochemical analysis like temperature, PH, electrical conductivity, salinity etc, from the water samples of Makarwal and Cherat. High concentration of toxic elements in water samples from Makarwal includes Cd, Cr, Fe, Ni, Pb and Zn and Cd, Cr, Ni, Pb, Zn from Cherat area, thereby clearly indicating the influence of coal mining on water quality of the area (Shah, 2016). Therefore, it is expected that coal mining will have profound environmental impacts on soils of the area. The current study is proposed to account for the environmental problems with special emphasis on soils of Makarwal with following aims and objectives.
Aims and Objectives
	To achieve this aim the following objective will be carried out
1. To determine Mineralogical control of various mineral Phases (Sulfides, Clays and Carbonate etc.) using SEM – EDS analyses that may cause potential environmental issues. 
2. To determine major and trace elements in coal and soils.
3. To determine major elements in water samples.
4. To account for environmental impacts (ecological risk) of coal mining on the locality.
5. To prepare geochemical concentration map of the area in GIS 
Significance
Worldwide, coal is used for the electricity generation to be used in industries and household. The coal is vital source of coke for steel manufacturing, pharmaceuticals, chemicals, and even fragrances. It is also an economic source of various mineral commodities. The thorough and actual use of coal as a natural resource needs enhanced understanding of the geochemistry of coal, the carbon-based and mineralogical features of the coal that control its technological performance, by-product characteristics, and ecological and human health impacts. Therefore, the current study will be significant as it accounts for coal characterization (quality, grade, geochemistry and mineralogy) and related ecological contamination to the nearby soils and water. Hazard map will be develop in the Arc GIS software and zones of high ecological risk will be defined. This data will be shared with Government and other organization for socio-economic uplift and public awareness. Results of the current research work will be published in local / international journal. 
Plan of work
The strategy for this research work is as under.
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Methodology	
	Method of this research work comprises of field-work in Makarwal and its surrounding area and laboratory analysis of the samples.
Field Work
Existing geological maps are used to locate coal bearing areas and to identify feasible location for the collection of samples (coal and soils). This will be accomplished by geo-referencing maps and overlay with layer of coal prospect in the area.  The field work for the collection of the different types of the samples in the Makarwal will be carried out.  Coal, water and soil samples will be collected in the vicinity of mines and also from background area for mineralogical / geochemical analysis. The samples of Coal, Soil and Water will be appropriately numbered, located and packed in sample bags for carrying to the concerned laboratories in NCE in Geology, University of Peshawar. Appropriate methods will be applied to process and preserve samples for geochemical analysis.
Laboratory Analysis
The physio-chemical parameters of water and soil samples will be analyze by different equipment’s/machines in the Geochemistry laboratory of NCE in Geology. Major and trace elements (As, Na, K, Ca, Mn, Mg, Fe, Hg, Pb, P, Zn, Co, Ni, Cd and Cr) will be determined in coal and soil samples through Perkin Elmer 700 Flame atomic absorption spectrometer (FAAS). If required Elemental Analyzer (Euro EA-3000) will be used to determine carbon, hydrogen, nitrogen and sulfur in coal samples. The impurities in coal such as silicates, carbonates and sulphides will be studied using SEM – EDS and backscattered images of various minerals in coal will be taken. The mineralogical composition and geochemical composition will be compared to evaluate the Makarwal coal. In order to evaluate the trace elements contamination in the soil single element indices like geo-accumulation index, the enrichment factor (EF), the contamination factor (CF), and ecological risk (Ei); and multi element indices such as the pollution load index (PIL) and the degree of contamination (Cd), will be used. After the complete analysis of samples, hazard maps for toxic heavy metals will be prepared using GIS software. Statistical packages including SPSS and other graphic tasks will be done in Corel Draw.
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