
_____________________________________________________________________________________________________ 
 
*Corresponding author: Email: tahminarimi246@gmail.com; 

 
 

Archives of Current Research International 
 
17(2): 1-15, 2019; Article no.ACRI.47821 
ISSN: 2454-7077 

 
 

 

 

Impacts of Coal Stockpile on Soil and Water 
 

A. K. M. Al-Amin1, Md. Shahriar Azam2, Md. Shazzadur Rahman3, 
Afifa Tajremin4, M. K. Haque5 and Tahmina Akter Rimi6* 

 
1
Department of Environmental Science, Bangladesh Agricultural University, Mymensingh-2202, 

Bangladesh. 
2
Department of Horticulture, Bangladesh Agricultural University, Mymensingh-2202, Bangladesh. 
3Department of Agronomy, Bangladesh Agricultural University, Mymensingh-2202, Bangladesh. 

4
Department of Geography and Environmental Science, Govt. Azizul Haque College, Bogura-5800, 

Bangladesh. 
5Department of Crop Science and Technology, University of Rajshahi, Rajshahi-6205, Bangladesh. 

6
Department of Economics, Nasirabad College, Mymensingh-2200, Bangladesh. 

 
Authors’ contributions 

 
This work was carried out in collaboration among all authors. Author AKMAA conceptualized and 

designed the study, wrote the protocol and wrote the first draft of the manuscript. Author MKH 
managed the literature review and statistical data of the study. Author TAR managed the statistical 

analysis and interpretation. All authors were involved in the result discussion, and preparation of the 
final manuscript. 

 
Article Information 

 
DOI: 10.9734/ACRI/2019/v17i230108 

Editor(s): 
(1) Dr. Basak Taseli, Professor, Department of Environmental Engineering, Faculty of Engineering, Giresun University, Turkey.  

Reviewers: 
(1) Gunnar Bengtsson, Bengtsson Enterprises, Sweden. 

(2) Ronald Bartzatt, University of Nebraska, USA. 
(3) Ageng Trisna Surya Pradana Putra, The State Islamic University of Sultan, Indonesia. 

Complete Peer review History: http://www.sdiarticle3.com/review-history/47821 

 
 
 

Received 17 January 2019 
Accepted 25 March 2019 
Published 20 April 2019 

 
 

ABSTRACT 
 

In this study, the soil and water samples were analyzed to evaluate the effects of coal stockpile on 
soil and water quality at Haluaghat Upazilla, Mymensingh, Bangladesh. As a natural resource, coal 
has potential contributions to the development of economics of a country but coal storage 
deteriorates surrounding surface and ground water and soil quality in different ways. Besides, it 
has significant impacts on the arable lands and water catchments. The analyses of 10 soil and 10 
water samples (5 samples from ground water and 5 samples from surface water) were collected at 
0 m, 200 m, 500 m and 700 m distance from the coal storage area were carried out using standard 
methods. The pH, electrical conductivity (EC), organic matter (OM), macronutrients (N, P and K) 
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and heavy metals (Lead and Cadmium) were analysed for soil samples and for water samples pH, 
EC, macronutrients (P and K), heavy metals (Pb and Cd) were analysed. From the results, it was 
observed that most of the value of soil and water quality components were higher at close to the 
coal stockpile area and gradually decreased with distance. Soil pH value showed a decreasing 
trend (5.2 to 3.2) with increasing distances from the coal storage area; whereas water pH 
increased gradually with increasing distances from the coal storage area. Soil OM content was 
found highest at the coal storage area, which decreased gradually with increasing distance. The 
content of soil N, P, K was also recorded highest at the coal storage area which followed 
decreasing trend with increasing distance. The content of Pb and Cd in soil adjacent to coal 
storage area was higher compared to distant areas (500-700 m) in paddy field. The soil quality 
might be deteriorated due to coal stockpile effluents. The effluents from the coal stockpile should 
be treated before it is discharged to soil or water. 
 

 
Keywords: Coal; natural resource; coal storage; pH; paddy field. 
 

1. INTRODUCTION 
 
Coal is mostly used fuel in electricity generating 
sector worldwide. It supplies near about 27% of 
the primary energy need worldwide. Total global 
production of bituminous and anthracite (hard 
coal) was 3837 million tonnes in 2002 and the 
brown coal production was 877 million tonnes 
[1,2,3]. According to World Coal Institute [1] and 
Coal portal [2], major hard coal producer 
countries are China (1326 million tonnes), U.S.A. 
(916.7 million tonnes) and India (333.7 million 
tonnes) by year 2002. Brown coal is mainly 
produced by Germany, Greece and North Korea. 
International trade of coal is dominated by hard 
coal (mainly bituminous type). Hard coals are 
used as thermal coal and for the manufacture of 
steel as coking coal. Coal mining is one of the 
major industries responsible for different types of 
environmental pollution. The primary challenge of 
coal mining to the ecosystem could be harmful 
impacts to water bodies [4,5]. A lot of toxic 
metals, low pH levels, and suspended solids are 
some other aspects of contaminated water from 
coal mining or storage site. Coal is the most 
bountiful fossil fuel in this world [6] that consists 
about 75% of the global fuel reserves [7]. It 
contributes 39% of total electricity generation all 
over the world [8]. Coal is also burnt to produce 
heat or liquefied to produce gas. Tiwary [9] 
reported effects of coal mining on the 
environment cannot be misjudged though it plays 
a vital role for economic development of a 
country. Storing or mining operation in a wrong 
way is a reason of landscape damage, loss of 
forestry, surface and ground water pollution that 
leads to huge loss of ecosystem components 
[10]. Some components of coal such as 
polycyclic aromatic hydrocarbons (PAHs) and 

heavy metals cause adverse biological effects at 
high concentrations. Coal is formed from organic 
materials after decomposition undergoing 
geologic heat and pressure over millions of 
years. It is considered as nonrenewable resource 
[11]. Carbon dioxide, sulfur dioxide, nitrogen 
oxides and mercury compounds are released 
when coal is burnt. For that reason, coal-fired 
boilers in industries are required to have control 
devices to mitigate the harmful gas emission. To 
remove impurities from coal, huge quantities of 
water are needed at the mine site and coal-fired 
power plants use considerable amount of water 
to produce steam and for cooling purpose. When 
power plants discharge waste water into river, 
aquatic organisms and water quality can be 
affected. 

 
There are some environmental impacts of coal 
that occur through its mining, combustion, waste 
storage, and transport related activities. There 
are some health effects caused by coal. In 2007, 
world coal consumption reached at 5,522 million 
tons, showing about 3.5% increase annually [13]. 
Ghosh [14] reported that, about 4 ha land is 
damaged in India, for every million tonnes of coal 
extracted by surface mining. The coal industry 
was solely responsible for biologically 
unproductive area of about 500 ha a year during 
1994–95. This increased to 1400 ha by 2000 
[15]. There are some changes in the physical, 
chemical and microbiological parameters of soils 
as a result of coal storage. Some are caused by 
the construction of the storage [16]. In 
abandoned mines, topsoil is very important for 
the growth of vegetation and has to be 
conserved for land reclamation after mining [17]. 
The quality of soil will be biologically sterile if it is 
not properly conserved. 

 



Fig. 1. Impacts of coal in the aquatic environment. Influential factors are in boxed arrows [12]
 
Coal from the mine area is transported by road to 
the stockpile to further transport by barges. 
Stockpile is a temporary dump place before the 
coal is transported through the waterways to be 
marketed. The coal stockpile in Gubrakura, 
Haluaghat is one of the few prominent stockpiles 
in Bangladesh, which is located vicinity to the 
Bangladesh-India border (near Meghalaya states 
of India) of an area of about 50 acres. The 
stockpile location is very strategic because it can 
be passed by a barge as a transporter of coal to 
market. Although the location of the stockpile is 
far from the main road of the Haluaghat and 
locality, activities in the stockpile generate 
significant amount of dust, wastes to the 
surrounding environment. The liquid wast
stockpile can reduce the degree of acidity (pH) 
and increase the content of total suspended 
solids (TSS), ferrous (Fe) and manganese (Mn) 
[18]. High suspended solids reduce the 
penetration of sunlight into the water which 
adversely affects the regeneration of oxygen in 
the photosynthesis process. On the other hand, 
excess Fe may affect the lives of aquatic 
organisms and may cause rust on the metallic 
equipments. Abnormal pH value of water that is 
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far from the main road of the Haluaghat and 
locality, activities in the stockpile generate 
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surrounding environment. The liquid waste from 
stockpile can reduce the degree of acidity (pH) 
and increase the content of total suspended 

, ferrous (Fe) and manganese (Mn) 
[18]. High suspended solids reduce the 
penetration of sunlight into the water which 

eration of oxygen in 
the photosynthesis process. On the other hand, 

may affect the lives of aquatic 
organisms and may cause rust on the metallic 

value of water that is 

not in the standard range may affect aquatic 
organisms, such as fish and other animals. 
Additionally, an abnormal pH is corrosive to 
metals [19]. Considering the role of a stockpile to 
surrounding ecosystem, soil and water quality 
analysis around coal stockpile at Haluaghat, 
Mymensingh to justify its fitness 
applications was performed. 
 

2. MATERIALS AND METHOD
 

2.1 Study Area 
 

Samples were collected from different distances 
of coal storage at Gobrakura, Haluaghat (about 
60 km away from Mymensingh sadar upazila
The total area of stockpile is about 50 acre. The 
area is surrounded with village except north. The 
storing of coal has been started since 1997. Coal 
is imported from Meghaloy of India. Many 
dealers are involved with this business. They 
store coal for some days or months until selling 
or transporting to other areas of the country. Coal 
from this storage is supplied to different 
brickfields and markets. Map of the experimental 
site and photographic view are presented 
2, 3 and 4 respectively. 
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Fig. 2. Map of the study area 
 

 
 

          Fig. 3. Coal stockpile                                  Fig. 4. Drain water from coal stockpile 
 

2.2 Sample Collection and Preservation 
 
A total 20 samples (10 soil samples and 10 water 
samples) were collected from the selected 
locations. The samples were collected from 0 m, 
200 m, 500 m and 700 m distances from storage 
area. Water samples were collected in 100 ml 
plastic bottles. The bottles were washed with 

distilled water prior to collect the samples, 10 
samples collected without acid and 10 samples 
with acid. After collection, plastic bottles were 
labeled and sealed immediately to avoid direct 
exposure to air. 10 ml 2M HNO3 was mixed with 
90 ml of sample for heavy metal study. Samples 
were kept in a cool place until chemical analyses. 
Soil samples were collected from 0-30 cm depth 
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and kept in polythene bags. After completion of 
soil sampling, the unwanted materials were 
discarded from sample. The samples were dried 
at room temperature, then crushed and mixed 
thoroughly and sieved with a 20 mesh sieve. 
Finally, about 200 gm soils were taken for 
subsequent laboratory analysis.  
 

2.3 Soil Quality Assessment 
 
pH, Electrical Conductivity (EC), Organic matter 
(OM), Nitrogen (N), phosphorus (P), Potassium 
(K) and Heavy metals (Pb and Cd) of soil 
samples were analyzed to investigate soil quality. 
It is important to know the physicochemical 
properties of soil for successful crop production 
and other purposes. In this study soil pH were 
measured by pH meter and EC of soil samples 
were measured by an EC meter (Model- D.6072 
Dreieich, West Germany). Available potassium 
was extracted by neutral ammonium acetate and 
determined directly by flame photometer at the 
wave length of 766.5 to 769.5 nm. Available 
Phosphorus present in soil was determined by 
Olsen’s method colorimetrically, where SnCl2 
was used as reductant. The Kjeldahl method is a 
method for the quantitative determination of 
nitrogen in chemical substances developed by 
Johan Kjeldahl in 1883. Nitrogen was determined 
by this method in this study. The determination of 
heavy metal concentration (Pb and Cd) in soil 
samples was done by using an Atomic 
Absorption Spectrophotometer (AAS) in AAS 
laboratory. 
 

2.4 Water Quality Assessment 
 
Analysis of different physicochemical properties 
(pH, EC, concentration of P, K and heavy metals 
viz. Lead and Cadmium) of the water samples 
was performed. Water pH was measured by a 
pH meter. The electrical conductivity of water 
samples was measured by an EC meter (Model- 
D.6072 Dreieich, West Germany. Phosphorus of 
water samples was determined colorimetrically 
by SnCl2 method according to the procedure 
outlined by Jackson [20] and Tandon [21]. In this 
method, stannous chloride (SnCl2.2H2O) was 
used as a reducing agent which formed 
molybdophosphoric blue complex with 
sulphomolybdic acid. Exactly, 20 ml water 
sample was taken in a 100 ml volumetric flask 
followed by the addition of 4 ml sulphomolybdic 
acid and 4-6 drops of stannous chloride 
(SnCl2.2H2O) solution. The color intensity was 
measured at 890 nm wavelength with the help of 
a spectrophotometer (Double Beam 

Spectrophotometer) within 15 minutes after the 
addition of stannous chloride. Potassium was 
determined separately with the help of a Flame 
photometer (Model Jenway PFP7). The 
determination of heavy metal concentration viz. 
Lead (Pb) and Cadmium (Cd) in water samples 
was done by using an Atomic Absorption 
Spectrophotometer (AAS). Mono element hollow 
cathode lamp was employed for the 
determination of each heavy metal. At first, the 
AAS was calibrated followed by the 
manufacturer’s recommendation. The filtered 
water sample was run directly for the 
determination of heavy metal in acidified 
condition. A standard line was prepared by 
plotting the absorbance reading on Y-axis versus 
the concentration of each standard solution of 
metal on X-axis. Then, the concentration of metal 
was calculated in the water samples by plotting 
the AAS reading on the standard line. 
 

3. RESULTS AND DISCUSSION 
 
The study was carried out to find out the status of 
soil and water in coal stockpile area. Soil and 
water samples were collected from ten different 
locations. The salient features of the study 
results have been presented and discussed 
below. 
 

3.1 Effect of Coal Storage on Soil Quality 
 
Soil pH: Soils can have a pH from 3.5 to 11.0, 
but plants grow well in the range of 5.0 to 8.5. 
Brady [22] reported that a pH range of 6.5 to 7.5 
is optimal for necessary plant nutrient availability. 
If the soil solution is too acidic plants cannot 
uptake N, P, K and other nutrients. In acidic soils, 
plants uptake toxic metals and some plants die 
as a result of toxicity. Therefore, it is important to 
know the pH level suitable for crop production. 
The pH rating is shown below: 
 

Soil pH Ratings 
9 Harmful to crops 
8-9 Harmful to most of the crops 
6-8 Good for all crops 
6-5 Slight harmful to the crops 
<5 Harmful to crops 

 
The pH values of soil samples around coal 
storage have been presented in Fig. 5. From the 
Figure it is observed that pH value significantly 
varied with distances. The values ranged from 
3.2 to 5.2 at 0-700m distance. Among the 
locations, the highest pH value was found at 0 m, 
which was very close to the pH values of the 



samples collected from 200 m distance (5.15). 
The lowest pH value was recorded at 700 m 
distance. The pH value at the coal storage area 
and adjacent area was higher compared to 
distance area, probably due to the effect of liming 
materials from coal. 
 
Soil Electrical conductivity (EC): The EC values 
of soil samples significantly varied with distance 
(Fig. 6). It was observed that values ranged from 
19.0-61.50 μs/cm. Among different locations, 
maximum EC value was found 61.50 μs/cm at 0 
m distance and minimum EC value was
19.00 μs/cm at 700 m distance. EC is the 
common measure of dump materials salinity and 
denotes the ability to carry an electric current. 
For coal mine soil, Saxena [23], proposed that 
 

Fig. 5. pH values of soil at different distances from coal storage
 

Fig. 6. EC values of soil at different distances around coal storage
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The lowest pH value was recorded at 700 m 
distance. The pH value at the coal storage area 
and adjacent area was higher compared to 
distance area, probably due to the effect of liming 

nductivity (EC): The EC values 
of soil samples significantly varied with distance 
(Fig. 6). It was observed that values ranged from 

61.50 μs/cm. Among different locations, 
maximum EC value was found 61.50 μs/cm at 0 
m distance and minimum EC value was found as 
19.00 μs/cm at 700 m distance. EC is the 
common measure of dump materials salinity and 
denotes the ability to carry an electric current. 
For coal mine soil, Saxena [23], proposed that 

while EC < 4 dS/m may be considered to be 
good for plant production. EC values within the 
range of 7-8 dS/m might be acceptable and soil 
with an EC value 8 dS/m should be considered to 
be of poor soil quality. The higher EC value was 
due to upward migration of different type of salts 
with presence of coal particles and the lower EC 
value was due to lower amount of salts present 
in the soil samples. 
 
Soil organic matter content: Soil organic matter 
content was gradually decreased with the 
distance from the storage area. The lowest OM 
content was observed at 700 m and highest at 0 
m distance. OM ranged from 0.20 to 1.10%. OM 
is important for the productivity of arable lands.
Production varies with OM content in soil.
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Presence of organic matter components in 
storage area define SOM or soil organic matter. 
It can be divided into three pools: living biomass 
of microorganisms, fresh and partially 
decomposed residues, and humus. According to 
Juma [24], surface litter is not a part of soil 
organic matter. 
 
Soil nutrient content: From the
observed that N content was greatly depends on 
distance from storage area. Maximum content 
was found at 0 m due to higher amount of 
mineralizable matter present in soil and lowest 
was at 700 m due to lower rates of mineralization 
in soil. N content ranged from 0.02
 

Fig. 7. Organic matter of soil collected from different distance around coal storage

Fig. 8. Nitrogen content of soil collected from different distance around coal storage
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Presence of organic matter components in 
or soil organic matter. 

It can be divided into three pools: living biomass 
of microorganisms, fresh and partially 
decomposed residues, and humus. According to 
Juma [24], surface litter is not a part of soil 

From the Fig. 8, it is 
observed that N content was greatly depends on 
distance from storage area. Maximum content 
was found at 0 m due to higher amount of 
mineralizable matter present in soil and lowest 
was at 700 m due to lower rates of mineralization 

content ranged from 0.02-0.095%. N 

content is important factor for the productivity of 
soil. The nitrogen used by plants or crops on 
dump materials comes from SOM, fertilizers and 
legumes [25]. 
 
The concentrations of P of soil samples have 
been presented in Fig. 9, where it is observed 
that concentrations of P in soil around coal 
storage was high and gradually decreased 
with increase the distance. The standard 
value of phosphorus in soil should be 22.5 to 
56 kg/ha [26].The concentrations of P ranged 
from 11.40 to 16.54 ppm which is agreed 
with Tripathy et al. [27] in soils of Jharia 
coalfield. 

 
Organic matter of soil collected from different distance around coal storage

 

 
Nitrogen content of soil collected from different distance around coal storage
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Fig. 9. Phosphorus content of soil collected from different distance around coal storage
 
The standard potassium content in the alluvial 
soil should be in between 136
[26,28]. The concentrations of K of soil samples 
have been presented in Fig. 10, where it is 
observed that concentrations of K in soil around 
coal storage significantly varied with distances. 
The concentrations of K ranged from 20.37 to 
97.77 ppm. The higher K content in 0 m distance 
indicated that the K in coal was more readily 
available than the fertilizers K applied to the soil 
but overall K level is lower than standard value in 
the study area. 
 
Mohapatra [29] analysed soil arond five opencast 
coal of a river coal area. The N, P and K content 
of that study were 2.845, 1.11 and 2.63
respectively. 
 
Soil heavy metal content: The concentration of 
Pb ranged from 0.58 to 0.745 ppm and that of Cd 
ranged from 0.105 to 0.18 ppm. Both the content 
of Pd and Cd were higher at storage area and 
gradually decreased with distance (Fig. 11). 
The permissible limit of Pb and Cd in soil 
stated by Alloway [30] is presented in the table 
below: 
 

Location Pb (mg/kg) Cd (mg/kg)
Normal Limit  2-300 0.01
Critical Limit  100-400 3

 
The content of Pb and Cd of the study area did 
not exceed the permissible limit. Therefore, it can 
be said that Pb and Cd content of soil in 
the study area is not harmful for agricultural 
uses. 
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Cd (mg/kg) 
0.01-2.0 
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of the study area did 
not exceed the permissible limit. Therefore, it can 
be said that Pb and Cd content of soil in                  
the study area is not harmful for agricultural 

3.2 Effects of Coal Storage on Water 
Quality 

 
Water pH: The pH values of ground water 
samples around coal storage have been 
presented in Fig. 12. From the result it was 
observed that pH values of ground water 
significantly varied with distances. The pH values 
ranged from 3.2 to 6.5. Among the locations, the 
highest pH value was found at 700 m, which was 
very close to the pH values of the samples 
collected from 500 m (6.44). The lowest pH value 
was noted at 0 m distance (3.2). The pH values 
of surface water samples were also significantly 
varied with distances (Fig. 12). Amon
locations, the highest pH values (6.5) were 
recorded at 500 m and 700m distances from the 
storage area. The lowest pH value was recorded 
from 0 m distance. It was interesting to note that 
surface water pH values was significantly higher 
compared to underground water in all distances 
from the storage areas. 
 

Coal storage is known to affect both the surface 
and groundwater. Topography and drainage 
system of an area of coal storage may influence 
different types of pollution. The pH of the surface 
water was comparatively more alkaline in nature 
than ground water. Coal storage produces acid 
leachates which lead to acidic groundwater. 
Water runoff from coal stockpile can be highly 
acidic leading to low pH in water [31,32]. The 
acidity of coal leachates is primarily due to the 
function of coal’s sulphur content, such as highly 
sulphur rich coals normally have low pH values 
and sulphur-poor coals produce more pH neutral 
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of surface water samples were also significantly 
varied with distances (Fig. 12). Among the 
locations, the highest pH values (6.5) were 
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storage area. The lowest pH value was recorded 
from 0 m distance. It was interesting to note that 
surface water pH values was significantly higher 
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Coal storage is known to affect both the surface 
and groundwater. Topography and drainage 
system of an area of coal storage may influence 
different types of pollution. The pH of the surface 

as comparatively more alkaline in nature 
than ground water. Coal storage produces acid 
leachates which lead to acidic groundwater. 
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acidic leading to low pH in water [31,32]. The 

imarily due to the 
function of coal’s sulphur content, such as highly 
sulphur rich coals normally have low pH values 

poor coals produce more pH neutral 



runoff [9,33]. The strong acid-producing potential 
of coal stockpile runoff has been confirm
numerous studies of actual leaching of coal 
stockpiles [33,34,35] and has been shown 
negative effects on groundwater quality [35,36].
 
Water EC: The EC values of surface water 
samples significantly varied with different 
distance (Fig. 13). From the figure it is observed 
that values ranged from 88.60 to 136.10 μs/cm. 
 

Fig. 10. Potassium content in soil collected from different distance around coal storage
 

Fig. 11. Heavy metals in soil samples collected around coal storage
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producing potential 
of coal stockpile runoff has been confirmed in 
numerous studies of actual leaching of coal 
stockpiles [33,34,35] and has been shown 
negative effects on groundwater quality [35,36]. 

The EC values of surface water 
samples significantly varied with different 

igure it is observed 
that values ranged from 88.60 to 136.10 μs/cm. 

Among different locations, maximum EC value 
was found 136.10 μs/cm at 700 m distance. The 
EC values of ground and surface water samples 
significantly varied with different distance. It is 
observed that EC values ranged from 38.20
125.15 μs/cm. Among different locations, 
maximum EC value was found 125.15 μs/cm at 
700 m distance and minimum EC value was 
noted as 38.20 μs/cm at 0 m. EC varies with 
distance and related elements. 
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Among different locations, maximum EC value 
was found 136.10 μs/cm at 700 m distance. The 
EC values of ground and surface water samples 
significantly varied with different distance. It is 
observed that EC values ranged from 38.20- 
125.15 μs/cm. Among different locations, 
maximum EC value was found 125.15 μs/cm at 
700 m distance and minimum EC value was 
noted as 38.20 μs/cm at 0 m. EC varies with 

 

Potassium content in soil collected from different distance around coal storage 

 

Heavy metals in soil samples collected around coal storage 



Fig. 12. pH of surface and ground water at different distance around coal storage
 
Coal pile runoff often leads salinity, due to salts 
formed from the oxidation and dissolution of 
mineral components of coals. While coal
generated salinity may not be important for the 
aquatic environment but the elemental 
composition of coal pile runoff may differ from 
surface or ground water. Electrical conductivity 
(EC) over 8000 μS/cm has been measured in 
runoff of sulphur-rich coal piles [32,37]. Coal pile 
salinity may affect terrestrial and freshwater 
biota. Rendig and Taylor [38] reported death of 
terrestrial vegetation was observed at EC values 
above 4000 μS/cm for soil solutions.
 

Fig. 13. EC values of surface and ground water at different distance around coal storage
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salinity may affect terrestrial and freshwater 
biota. Rendig and Taylor [38] reported death of 

rrestrial vegetation was observed at EC values 
above 4000 μS/cm for soil solutions. 

Phosphorus and Potassium content in water 
samples: The concentrations of P of surface 
water samples have been presented in Fig. 14. 
From the result, it is observed that 
concentrations of P in water around coal storage 
significantly varied with distances. The 
concentrations ranged from 0.27 to 0.85 ppm. 
The concentrations of P of ground water samples 
also have been presented in Fig. 14. The 
concentrations of K in surface and ground water 
samples have been presented in Fig. 15. From
the result, it is observed that concentrations of K 
in water around coal storage varied when
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Phosphorus and Potassium content in water 
The concentrations of P of surface 
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is observed that 

concentrations of P in water around coal storage 
significantly varied with distances. The 
concentrations ranged from 0.27 to 0.85 ppm. 
The concentrations of P of ground water samples 
also have been presented in Fig. 14. The 

of K in surface and ground water 
samples have been presented in Fig. 15. From 
the result, it is observed that concentrations of K 
in water around coal storage varied when

 

EC values of surface and ground water at different distance around coal storage 



distances varied. The concentrations ranged 
from 0.28 to 1.05 ppm. It was higher at 0 m 
distance and lowest at 700 m distance. 
Considering ground water, it is observed that 
concentrations of K in water were higher at 0 m 
distance and lower at 700m distance.
 
There are a very few published papers on 
availability of macronutrients into the aquatic 
environment from coal storage. Coal does 
 

Fig. 14. Available phosphorus in surface and ground water at 

Fig. 15. Available potassium in surface and ground water at different distance around coal 
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distances varied. The concentrations ranged 
from 0.28 to 1.05 ppm. It was higher at 0 m 
distance and lowest at 700 m distance. 

observed that 
concentrations of K in water were higher at 0 m 
distance and lower at 700m distance. 

There are a very few published papers on 
availability of macronutrients into the aquatic 
environment from coal storage. Coal does 

contain nitrogen and phosphorus in considerable 
quantities and these nutrients can be mixed with 
water. Most coals contain between 10
phosphorus [39,40,41]. Phosphorus content is 
often correlated with fluorine [39]. Gerhart et al. 
[42] reported 0.02–0.12 mg/l of total P i
leachates containing 0.8% sub-bituminous coal. 
Ward [43] worked with south Australian coals 
and found up to 60% of P to be leachable by 
water washings. 
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phorus in considerable 
quantities and these nutrients can be mixed with 
water. Most coals contain between 10–2000 ppm 
phosphorus [39,40,41]. Phosphorus content is 
often correlated with fluorine [39]. Gerhart et al. 

0.12 mg/l of total P in filtered 
bituminous coal. 

Ward [43] worked with south Australian coals 
be leachable by 

 

different distance around coal 

 

in surface and ground water at different distance around coal 



Heavy metals content of water: Among heavy 
metals, the content of Lead (Pb) and Cadmium 
(Cd) was examined in surface and ground water 
around coal storage. Concentrations significantly 
varied with locations and time. The 
concentrations Pb and Cd of the surface water 
samples have been shown in Fig
observed that concentrations of Pb
0.026 to 0.069 ppm and that of Cd was 0.005 to 
 

Fig. 16. Heavy metals (Lead and Cadmium) in surface water samples around coal storage
 

Fig. 17. Heavy metals (Lead and Cadmium) in ground water samples around coal storage
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Among heavy 
metals, the content of Lead (Pb) and Cadmium 

) was examined in surface and ground water 
around coal storage. Concentrations significantly 
varied with locations and time. The 
concentrations Pb and Cd of the surface water 
samples have been shown in Fig. 16. It was 
observed that concentrations of Pb ranged from 
0.026 to 0.069 ppm and that of Cd was 0.005 to 

0.010 ppm. The concentrations of Pb and Cd in 
the ground water samples have been shown in 
Fig. 17. It was observed that concentrations of 
Pb ranged from 0.024 to 0.067 ppm and tha
Cd was 0.006 to 0.013 ppm. 
 
Coal contains some trace metals. Metals may be 
present as dissolved salts in waters as metallo
organic compounds or as mineral impurities.
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0.010 ppm. The concentrations of Pb and Cd in 
the ground water samples have been shown in 

. It was observed that concentrations of 
Pb ranged from 0.024 to 0.067 ppm and that of 

Coal contains some trace metals. Metals may be 
present as dissolved salts in waters as metallo-
organic compounds or as mineral impurities.
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Data on trace metals in coal has been reviewed 
by [40,44]. Every type of coal contains a sizable 
inorganic fraction which can release trace metals 
[43] (Ward 2002). The forms in which potentially 
toxic trace elements are held in coal may vary 
among coals and greatly depends on the mineral 
matter present on coal. Many experiments have 
designed links between the minerals present in 
coal and the concentration of trace elements 
[43]. For example, Cd, Pb, Hg, Sb, Se, Tl and Zn 
are often associated with sulphides and show 
strong correlation with minerals present in coal. 
The sulphur rich coal stockpile leachate helps 
dissolution of trace metals [45]. Trace metal 
concentrations in runoff from coal storage can be 
so high as to endanger groundwater quality [36]. 
 
From the results, it is found that all the studied 
soil and water quality components are higher at 
coal adjacent area and gradually decreased with 
distance. The probable reason for that these 
components may be available in coal which 
increases the availability of all studied 
components at 0 m distance. However, to find 
out the causes of the higher values, it is needed 
to analyze physical and chemical properties of 
coal in future researches. 
 

4. CONCLUSION 
 
Coal is considered as cheap source of energy 
worldwide but coal and leachate from coal 
storage has been associated with negative 
impacts on soil and water quality. Location of 
stockpile at Gobrakura, Haluaghat, Mymensingh 
has a significant impact on surface and ground 
water and soil quality. Loading and unloading 
coal from this storage also cause noise and 
influence the air quality at the site of stockpile. 
Surface and ground water quality is affected by 
measured pH value, EC, macronutrients level 
and heavy metal (Pb, Cd) contents. The 
investigated physicochemical properties of soil 
might interfere with fertility and productivity of soil 
in the stockpile area. The effluents from the coal 
stockpile should be processed before it is 
discharged to nearest area or water catchments. 
 
Almost all the investigated soil and water quality 
parameters were higher at coal stockpile 
adjacent area and were lower in 700 m, 500 m 
distances. It may be happened due to the 
availability of these components in coal. 
However, to find the reasons behind this, it is 
needed to analyze physical and chemical 
properties of coal and effluents from coal 
stockpile should be analyzed comprehensively. 
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