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ABSTRACT

In detailed land dynamics research, the analysis of land use land cover (LULC) change has always been a
great topic of interest. Most of the previous studies tried to use the conventional method of “net change”
analysis to describe the spatio-temporal LULC transformation. This study aimed to give the clear signals
of landscape transformation over the last few decades, using the landscapes of Chilika Lake, Odisha. The
image change detection conducted with GIS has been proven to obtain comprehensive information on
the modifications and conversions of land use land covers as a result of spatio-temporal dynamics of
natural and human activities. The detection of possible land use land cover changes, monitoring and
evaluation in the Chilika Lake area using landsat TM and OLI data is easily described. It means from
1988 the area coverage decreased then it again increased slowly but compared to 1988 in 2021 water area
coverage was low. Study shows that the bare land cover trend line also minimal in 1999 then it increased
rapidly in between 1999 to 2010 then from 2010 to 2021 it decreased again. Overall, the bare land trend
line nature is decreasing. For other categories from 1988 to 2021 the trend of change is downward. The
trend line decreases rapidly. This change is directly or indirectly influenced by demographic changes and
the overall change is remarkably influenced by the Chilika lake mouth shifting and silting. The present
study will able to build up a systematic and scientific future land use policies and to plan an integrated
approach to protect the dynamic ecosystems of the region, while creating the provisions for alternative
livelihood options

Keywords: LULC, mouth shifting, net change, silting, spatio-temporal
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ORIGINAL ARTICLE

Seasonal Variation of Water Quality and Its Impact on Fish
Diversity in Harabhanga Abandoned Open Castpit, Raniganj
Coalfield, West Bengal, India

Dibyendu Saha!, Abhisek Saha?, Nimai Chandra Saha*
! Research Scholar, Department of Botany, The University of Burdwan, West Bengal, India,
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ABSTRACT
The abandoned open cast pit (OCP) lake in Harabhanga, Raniganj coalfield is formed by filling up with surface runoff
and groundwater discharge in the post mining phase.The water quality of the pit lake varies with the change of season.
The water quality and fish diversity of OCP were analysed in pre-monsoon, monsoon and post-monsoon. The abandoned
OCP is occupied by seven fish species, viz, Catla catla,Labeo rohita, Cirrhinus mrigala, Hypophthalmichthys molitriLabeo
calbasy, Puntius sophore, Oreochromis niloticus. Shannon Weiner's Species Diversity Index (SDI) reveals that post
monsoon season is rich in fish diversity (H=1.9) due to low surface runoff and low rate of evaporation. On the other hand
the fishdiversity is comparatively lower (H=1.39)in monsoon due to admixture of large quantity of surface runoff and
water discharge from coal mine area. The major findings of the present work were to explore the nature of fish diversity
in Harabhanga OCP in different seasons and find out the impact of physiochemical parameters on the diversity of fish.
KEY WORDS: Abandoned OCP lake; Fish diversity; Physiochemical p s; Pre- ; Monsoon; P
Shannon Weiner's Species Diversity Index (SD1).
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INTRODUCTION

In our country, the coal mining activity generally based on underground and opencast coal extraction
procedure. Among these two methods, opencast is one of the cheap and well used one. But it may affect
the surrounding environment as well as creating a havoc impact on living beings [2, 6, 8, 16]. After the
completion of coal extraction from an open cast mine, pit has been formed and then the pit will filled up
by adjoining surface runoff and underground water viz it became a potential and abandoned water body
[7, 4]. Pit lake has a unique and different physiochemical characteristics. As the pit water contaminated
through surface runoff and ground water table, the water bodies may be used only limited purposes [5].
In India, numbers of pit lakes are reported regarding their uses for utilitarian prospective in both
industries and local inhabitants [3, 11, 12]. According to Politano et al. [9], the growth and productivity of
planktons are determined on the limnological characteristics of a pit lake, which is influenced by the
seasonal variation. Simultaneously, physicochemical properties like water temperature, pH, total
suspended solid, DO, BOD, COD, hardness, alkalinity, organic pollutants may control the nature of aquatic
organisms. The objective of present study is to determine the fish diversity as per Shannon Weiner's
Species Diversity in the respect of seasonal variation of water parameters in this abandoned OCP.

STUDY AREA

The present study site, Harabhanga abandoned OCP situated in Harabanga Village under Tirat gram
panchayat, Raniganj Block of Paschim Bardhaman in West Bengal. Geographically it is located at
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ABSTRACT
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*Rat-hole” mining method is a primary and conventional process of coal extraction in several
parts of India as well as in the world. The study has been done on the basis of samples
collected in different scasons to know the nature of dispersion and also human activities have
also been considered to know its impact. It has been observed that low dissolved oxygen
(DO) and high BOD, high TSS and TH arc some of the bio-physical parameters which
characterize the degradation of water quality. The inter dependency among different climatic

variables and in all cases the correlation value is 1, i.c. <0.5. It is scen that the amount of

rainfall is heavy, then excessive amount of waste materials are flow through this runoff and
the physical propertics of water become affected. So it has been argued that the water bodies
of the area are the greatest victims of the coal mining. This work will analyse the various
parameters of Harabhanga pit water bodies which can able to show the nature of water

quality and will also aiming on the

casonal dependency on the water bodies. OCP water

based tainable develop | g that can be useful in mitigation of the
env | probl and rehabil of degraded ecosystems and it have also been
ggested that these gies will be p 1 on the basis of local needs.

Key words: A

OCP, BOD, Dissolved oxygen (DO), Sustai d TSS, TH
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ABSTRACT

The stored wastes and extracted heap of materials are the major concern in abandoned open
cast pits (OCP) of coal mine area. They adversely affect the pit water and surrounding mining

areas. Due to oxidation of pyrites in deep coal layers and debris stored on the surrounding

surface area:

n presence of air and water directs to very low pH, heavy and rare carth metals
dissolved into the pit water. In the present study, the Physico-chemical features in respect of

different pollutants and that correlate in-between different parameters considering three

scasons of abounded Damalia OCP have been in gated. Pollutant ion in the pit
is mainly due to the drainage of mine water. Nutrient pollutant level is within the permissible
limits, like Nos-N, dissolved phosphate. Water samples were analysed and it is found that

olved oxygen (DO), BOD, COD,

total hardness as CaCoy, total alkalinity as CaCo;, TSS,
Cl are within permissible limit, whereas TDS, HCOj'value exceeds the standard limit. It is

also seen that level of nitrate pollutants, i.e. NHy-N, Cl,, FA-NH;,S™, TKN, are under

permissible limit but TKN percentage is higher than other pollutants. The results indicate
highly acidic condition of the drain-water with low DO, high rate of TDS and HCOs-, high

hardn

and higher concentrations of CaCos and may be usable after proper treatment.

Keyword: Abandoned OCP, BOD, COD, DO, TSS, TDS
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ABSTRACT:

pen cast pit (OCP) filled with surface runoff and groundwater recharge. A total of 40 PLs were enumerated and
characterized to determine their nature, position,
depth, area and comparative account in RCF during the peried of 2014-2017. A 1-year study of physicoches L
parameters of water and soil was recorded at 27 selected mine PLs erstand its quality. During the study
peried, the 14 most frequently cultured/naturally occurred fish species were collected and identified from the
PL. PLs aged over 20-30 years turned natu into wetland ecosystem harbouring a good amount of aguatic
biota, excellent water quality and stabilized embankment. The present study is based on the relationship
between seasonal variation of heavy metals and fish di During the analysis it is found that there is a
direct impact on heavy metal concentration in these OCPs during different seasons.

It was observed that concentration level differed among OCPs due to their different geographical location.
Monsoon is the most vulnerable season for heavy metals concentration and pit Lakes of Satgram area were more
contaminated than those of Kajora Area. As a result of it, fish diversity and fish production were high in Parasea
0OCP and Ghanshyam OCP than Damalia OCP and Ratibati OCP and it may also be stated that post monscon is

ive season in terms of rich fish diversity and fish production. The main aim of the work was to find
tionship between the seasons and heavy metals concentration and its impact on fish diversity it also
gave emphasis to find out the probable measures for improvement of fishery sector.

KEYWORDS:

Heavy Metal (HM), Open Cast Pit, Physiochemical Parameter, Surface Runoff, Fish Dive
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ABSTRACT

Abandoned OCP can put its vital liabilities at mine closure. However, depending upon significant
characteristics of which water quality is key factor. OCP may also represent scopes to provide valuable
regional benefit and denotes residual closure risks and even offset the environmental costs of mining by
creating new opp to uses. These possibil are widely dependent on water quality and
safety issues. Unfortunately, some of these OCP have continued to be abandoned without sustainable
use. This present study was undertaken in the Damalia Aband: d Open Cast Mine Pit, Raniganj Block,
under Eastern Coal Field Limited (ECL), West Bengal state of India to assess surface water quality for
fishery, agriculture, drinking and domestic purposes. TSS (Total Suspended Solid) concentrations were
higher in the monsoon season than in the pre and post monsoon season, irrespective of location, but
significant seasonal variations were more occurred in the abandoned opencast mine pit water than in the
underground mine water bodies. The quality of the surface water as well as the groundwater in the
region may be adversely affected by the high pollutants concentrations in this mine water. It is also
reveal that hardness of surface water due to CaCos is 117.43mg/It. but alkalinity is minimum ie. 182
mg/lt. in monsoon season. Due to fresh water discharge from surrounding sewage, Dissolved Oxygen
(DO) become higher (6.22 mg/It.) in monsoon time in comparison to other two seasons. As results of this
inter dependent physical parameters, ecosystem becomes more enriched and natural fishing is being

27533

TamilNady Sciatific R anisalion

NCE FOR RURAL PROSPERITY

Research Journal

ot oe ah Kare

INDIAN JOURNAL OF NATURAL SCIENCES

ISSN 0976.0997  Pri Bemontyy MuSscplnary Scinces

Regd.Off : C/o TNSRO, NO 46-141, Meenakshipuram
Rd, Arimalam 622 201, Pudukkottal,
Tamll Nadu, India

3 Acsd of Agricul
Ag!
NAAS Score of Science Journals
JRNID: 1085, NAAS Score : 4.34 / 2024

lmm ISYIMPACT FACTOR : 2.742 (2023-2024)

amil Nadu Scientific Research Organization is working
for the promotion of society by transferring science &
echnology since 1997. We are very keen in appreciating
nd recognizing the contribution of every one of you. We
re publishing Indian Journal of Natural Sciences - IJONS
from August 2010. The Journal is peer reviewed
international Journal for publication of Original Research
apers /Reviews/ Short communications/Book
eviews/Reports on conferences/Seminar, Important
events, News of interest, Special articles, General articles
etc.

Call for Papers: Investigations related to science in all
ranches

Physics, Chemistry, Botany, Zoology, Agricultural Sclences,




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©[JONS

Vol.10/ Issue 62 / October / 2020 International Bimonthly ISSN: 0976 — 0997

RESEARCH ARTICLE

Study on Heavy Metals and Physicochemical Properties of Water of
Abandoned Open Cast Coal Mine Pit: Special Reference to Damalia
OCP, Raniganj, West Bengal

Dibyendu Saha', Abhisek Saha? and Nimai Chandra Saha™

'Research Scholar, Department of Botany, The University of Burdwan, West Bengal, India.

?Assistant Professor, Department of Geography, Chatra Ramai Pandit Mahavidyalaya, West Bengal,

India.
*Vice Chancellor, The University of Burdwan, West Bengal, India

Received: 29 May 2020 Revised: 03 July 2020 Accepted: 06 Aug 2020

“Address for Correspondence
Prof. Nimai Chandra Saha
Vice Chancellor,

The University of Burdwan,
West Bengal, India.

Email: saha buruniv@gmail.com

This Is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License
(CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved

ABSTRACT

The present study was undertaken to determine the amount of different heavy metals and physicochemical
properties of water of surface water of abandoned open cast pit (OCP) in coal mine of Damalia. The concentrations of
eight heavy metals (Cu 110.013 mg/l, Zn 110.013 mg/l, Cr 0.133 "'mg/l, Pb :0.058 mg/l, Se ~0.013 mg/l, "'As 0.018
mg/l, F 0.015 [img/l and Mn 0.01 mg/l) were comparatively higher than their mean background values of the surface
water of that area. The spatio-temporal variation was recorded in physical, chemical and biological characteristics of
water collected from three different locations of Raniganj coalfield area. Heavy metal contaminations in the Damalia
abandoned OCPs was comparatively higher during the monsoon and lower in post-monsoon. Seasonal variation in
physicochemical properties of water was also recorded. The present study on the surface water of coal mine pits
around open cast mines of coal field area indicates that mining activity has a severe negative impact on water and
soll characteristics. Analysis of biodiversity Index (WQI) of this mining area showed a correlation with the hazardous
Impact of heavy metals on aquatic ecosystem. The outcome of present water parameter analyses may be a
sustalinable basis for the preparation of management plans and utilitarian perspective. This study can be used as a
baseline data on the determination of environmental degradation and its effective management In similar mining
field in world.

Keywords: Abandoned OCP, Coal mine pits, Heavy metals, toxicity, Spatio-temporal variation, Physicochemical
properties, Water Quality Index (WQlI)
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