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ABSTRACT

To get fresh air in urban areas, especially in $tidal and mining areas is practically impossilighie context of
sustainable state of environment. Assessment apddiof ambient air quality, especially in the cbald area, played
significant role in assessing the pollution statushe respective areas. Opencast mining domiretecoal production
scenario in India due to a number of favourabléoiaclike economic viability, better safety, largeale mechanization ,
ease in mass production, higher productivity etcopencast mining, the surface alluvium and roakshige. overburden)
below which coal lays are removed by various maatés to reach the coal deposits. Every opencashgactivity like
drilling, blasting, excavation, loading, transptida, size reduction, stock piling, etc. releasestipulate matter. Also
burning of coal, exhaust from vehicle, blasting. gioduce a lot of gaseous pollutants like Oxidesutpher, Nitrogen,
Carbon mono-oxides etc. These are causing airtpollgproblem not only in mining premises but aledhe surrounding
areas. To study the status of air pollution causedpencast coal mining, Sonepur — Bazari Operfeagect of Ranging
Coalfield is selected. For the present purposenamy observation and on spot measurement have dwsen for getting
results. Particularly attempts are made for manirtgi pollution free environment and so, necessaeasure has been

suggested.
KEYWORDS: Air Quality, Air Quality Index (AQI), Monitoring Sttions, RSPM, Solid Residues
INTRODUCTION

In the study area, the main sources of ambienda& to Opencast coal mining includeBning activities
(Blasting, Drilling, overburden removal etclransport of coal from mine to Coal Handling Plant; coal spartation
from Coal Handling Plant to Railway siding§torage and wagon loadingf coal at the Railway siding etc. These mining
activities produces Particulate matters which idekiall the solid residue of different elemeniguili droplets, aerosol,
metallic contaminants, soil dust, fumes, carbormgpoil , grease etc. Particles with size less thamm in diameter are
likely to remain suspended in the atmosphere faglime and are commonly called as Suspended BlatécMatter
(SPM), still fine particles less than 2.5 mm ines@an easily cross the tracheal membrane and teackspiratory system
and are called aRespirable Suspended Particulate Matter (RSPMJith a view to protect the human environment due t
air pollution caused by opencast mining, it is fedtessary to study the status of air pollution tduining activities. The
present study has been undertaken with the obgeofidletermining the ambient air quality levelséspect of Suspended
Particulate Matter (SPM), Respirable Suspendedideate Matter (RSPM), and NOXx, in Sonepur — BaZapiencast

Project of Raniganj coalfield. Studies were carmed to determine seasonal and spatial variatioth@fsaid pollutants.
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Levels of air pollutants depend not only on therditi@s that are emitted but also on the abilityttod atmosphere to
absorb or disperse excess amount.

Objectives

The primary objective of the present study is tarsk and suggest the necessary steps and measunetain
the green and pollution free environment in theligih coal field area. For this purpose followingsetvations are also

considered, which are -

» To observe and monitor ambient air quality on thsi®of air pollutants viz. Suspended Particulasttét (SPM),
Respirable Suspended Particulate Matter (RSPMNiindgen Oxides (NOX).

e To determine the spatial and temporal variatioaiinpollutant concentration,

« To evaluate air quality status by comparing witlviEanmental standards prescribed by Ministry of Emvment
and Forest(MOEF),

» To carry out statistical analysis of experimentatiad
* To calculate the Air Quality Index (AQI) of studyea, and

e To analyse the Air Quality Status of the study area

Sonpur-Bazari Open Cast Project
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Figure 1: Location of the Study Area with the Locaton of Air Monitoring Stations
Study Area

For the present study, Sonepur — Bazari Opencasihgiiarea has been selected .The selected mineayiar
located in the North - Eastern part of Raniganj Iield in Burdwan district of West Bengal boundedtween latitude
2340' N and 23°43'N and longitude from 87°11'15"BB#517'42"E.The project is located at a distance of aboutm5 k
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from Raniganj and 19 km from Durgapur townshipsalihire connected with Howrah - Delhi lines of thdidn Railways
as well as by the Howrah- Delhi Grand-Trunk RoadH{®). Raniganj- Suri Road passes through the gémbdlock
along the strike and meets the G. T. Road at Pakjale at a distance of about 14km. The PandaveRa#way Station
on Andal-Sainthia line of Eastern Railway is onlkra from the project. Ukhra Railway Station is llose proximity of
the block. The area is covered in Survey of Indipdsheet No. 73 M/2 and 73 M/6. Moreover, for thecHfic purpose of
the study, several air quality monitoring stati@re selected and from those sample stations alitygdata have been

recorded by primary observation on which qualiptiss determination experiments are carried out.

Table 1: Location of Ambient Air Monitoring Station s

Station ID Station Name Location Latitude and Longitude
Al Training Centre Industrial 281'42"] 87°12'14”
A2 Dispensary Residential 281'30"/ 87°11'54"
A3 Kenda GM office Residential 280'25"/ 87°13'26”
Ad CISF camp Residential 281'57"/ 87°12'34”
A5 Vivekanand Hostel Residential 22'56"/ 87°13'14”
A6 Joalbhanga village Residential °43'52"/ 87°16’48"
A7 Bhatmura village Residential 281'46"/ 87°15'57”
A8 Siduly survey area Industrial 23’407/ 87°12°50”

RESULTS AND DISCUSSIONS

Statistical data foBuspended Particulate Matter (SPMRespirable Suspended Particulate Matter (RSPM) and
Oxides of Nitrogen (NQ) during Pre-monsoon, Monsoon and Post-monsoon lasereed collected and presented in
Tables- 2, 3, 4 and depicted in Figures- 2, 3, 4rreéspectively. Al (Training centre) and A8 (Sidslirvey area) are

considered as Industrial locations while rest otbeations are falling under the Residential lomagi

Seasonal variation of RSPM concentration in thelystarea is shown in Table -2 and Figure -2. RSPM
concentration in the study area varies from 113ctagram/ni to 58 microgram/fh The data of Pre-monsoon, Monsoon
and Post-Monsoon reveals that RSPM concentratibal the monitoring stations are within the Envinoental standards
except at the monitoring stations A3 (Kenda GMa#ffiduring pre-monsoon and monsoon; and A4 (CiStpZaluring
post-monsoon periods. At the residential locatidh(Kenda GM office), average RSPM concentration feamd to be
107.2 microgram/fhand 104.3 microgram/trduring pre-monsoon and Monsoon period respectiwélich exceeds the
permissible limit specified by MOEF of 100 micrograr’. At the residential location A4 (CISF camp), aggr&RSPM
concentration was found to be 110 micrografduring Post - monsoon.

Table 2: Spatio-Temporal Variation of RSPM Concentation (Microgram/m?) in and around
Sonepur — Bazari Opencast Project

Monitorin Monitoring Station . PRE - POST- MOEF

Station No. Name Location | \ionsoon | MONSOON | yionsooN | standards
Al Training Centre Industrial 105.55 102.55 113.7 003
A2 Dispensary Residential 66.2 75.9 78.25 100
A3 Kenda GM office Residential 107.2 104.3 83.15 010
Ad CISF camp Residential 89.4 73.25 110 100
A5 Vivekanand Hostel Residential 96.05 58 79 100
A6 Joalbhanga village Residentia 87.5 86.8 86.05 00 1
A7 Bhatmura village Residential 84.5 79 81.95 100
A8 Siduly survey area Industrial 72.15 64.5 69.85 003

Source:Routine environmental monitoring reports of East€oalfield Limited, 2010

www.iaset.us

edit@iaset.us




86 Sadhika Mourya, & Sandipan Chakraborty

Spatial and Temporal variations of RSPM concentration
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Figure 2: Spatial and Temporal Variation of RSPM Cacentration (Microgram/M ®) in and Around
Sonepur — Bazari Opencast Project

Table 3: Spatial and Temporal Variation of SPM Conentration (Microgram/m %) in and Around
Sonepur — Bazari Opencast Project

Monitoring Monitoring . PRE - POST- MOEF
Station No. | Station Name | -°%8%N | nmonsoon | MONSOON | yioNsoon | standards
Al Training Centre Industrial 239.45 201 222.4 700
A2 Dispensary Residential 130.4 123.45 119.7 200
A3 Kenda GM office| Residentidl 192.3 207.35 128.7 002
Al CISF camp Residentidl 192.3 117.55 214.55 200
A5 Vivekanand Residential 194.4 95.25 194.55 200
Hostel
A \J/i‘l’lg'gga”ga Residential 200.4 197.45 198.75 200
A7 Bhatmura village| Residential 197.8 189.75 169.75 200
A8 jr'g;'y SUVEY | Industrial 132.6 111.45 153.45 700

Source:Routine environmental monitoring reports of East€oalfield Limited, 2010

Seasonal variation of SPM concentration in theysaréa is shown in Table 3 and Figure 3. SPM canaton in
the study area varies from 239.45 micrograintm 95.25 microgram/fn The data of Pre-monsoon, Monsoon and
Post-Monsoon reveals that SPM concentrations athallmonitoring stations are within the Environnargtandards
except at the monitoring station A6, A3 and A4 dgrpre-monsoon , monsoon and post-monsoon persmecévely.
At the residential location A6 (Joalbhanga villagayerage SPM concentration was found to be 20Gcfogram/ni
during pre-monsoon. At the residential location @&®nda GM office), average SPM concentration wamiébto be
207.35 microgram/fhduring monsoon. At the residential locations A4ASE camp), average SPM concentration was
found to be 214.35 microgramirduring post - monsoon and exceeds the permiskihle specified by MOEF of 200
microgram/mi. The high SPM concentration was due to coal mirsind associated activities, transportation of coal
roads (uncovered), coal washery, coal loading anidading, movement of vehicles on unpaved road.hH&PM

concentration was reported due to frequent movemahibperation of Heavy Earth Moving Machinery (HEM

Impact Factor (JCC): 3.2816 NAAS Ratiy74
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Sparial and Temporal variation of SPM concentration
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Figure 3: Spatial and Temporal Variation of SPM Corcentration (Microgram/M ®) in and Around

Sonepur — Bazari Opencast Project

Table 4: Spatio-Temporal Variation of NOx concentraion (microgram/m?) around Sonepur-Bazari
Project Source: Routine Environmental Monitoring Reports of Eastern Coalfield Limited, 2010

St?gon Station Name Location | PRE-Monsoon| Monsoon | POST- Monsoon| MOEF Standards
Al Training Centre Industrial 18.6 19 18.75 120
A2 Dispensary Residential 9.8 8.75 12.6 80
A3 Kenda GM office Residentigl 15.9 20.3 11.15 80
A4 CISF camp Residential 14.95 9.85 18.8 80
A5 Vivekananda Hoste] Residentigl 14.75 9.3 17.7 80
A6 Joalbhanga village| Residential 17.6 15.15 16.3 0 8
A7 Bhatmura village Residential 15.3 14.45 14.8 80
A8 Siduly survey area| Industrial 14 15.9 18.5 120

Seasonal variation of NOx concentration in the wtaka is shown in Table 4 and FigureN@, concentration
in the study area varies from 20.3 microgrartm 8.75 microgram/fm The data of Premonsoon, Monsoon and Post-
Monsoon reveals that NOx concentrations at allrttemitoring stations are within the Environmentargtards. During
monsoon a significant reduction in NOx concentraia@an be seen. Coal mining areas experiencediaddinitrous
fumes emitted from the blasting of explosives. Spneous heating of coal in waste dumps and mires fielease

considerable amount of oxides of nitrogen (NO, ,Nghd NO). During combustion process (at high temperature)

atmospheric nitrogen combines with oxygen to for@dNvhich is aggravated when engine is diesel opdrat
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Spatial and Temporal variation of NO+ concentration
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Figure 4: Spatial and Temporal Variation of NOX Corcentration (Microgram/M )
Around SONEPUR Project

Air Quality Index (AQI)

The concentrations of the parameters of air quatitfonepur-Bazari Opencast project are comparéil the
Environmental Standard for Raniganj Coalfield amdQuality Index was calculated usinudri formula: g = 100*V /Vs

; where g = quality rating; V = observed value afgmeter; Vs = value recommended for that parameter

g= anti log (log a +log b+........ log x/n) ; where g=egmetric mean ; a, b, x= different value of air gt

rating; and n= no. of value of air quality , log=olgarithm.

Table 5: Air Quality Status on the Basis of Air Qudity Index (Mudri, 1990)

Air Quality Index Airs?;tﬁléty
Below 10 Very clean
11-25 Clean
26-50 Fairly Clean

51-75 Moderately Clean
76 - 100 Polluted
101 - 125 Heavily Polluted
More than 125 Severely PoIIutec]i

Air Quality Status in and Around Sonepur — Bazari Qpencast Project

Table number 06 and 08 represents air quality ireaekair quality category corresponding to the inckdculated
on the basis of three criteria pollutants viz. RSFW®WM and NQ. The seasonal variation of Air Quality Index fach

sites are achieved to reflect the study area’quatity in Pre-monsoon, Monsoon and Post — mongeoiods.

Impact Factor (JCC): 3.2816 NAAS Ratiy74
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Table 6: Air Quality Index and Status in and Around Sonepur — Bazari Opencast Project (Pre — Monsoon)

Monitoring Station no. | Monitoring Station Name | Location | Air Quality Index | Air Quality Status
Al Training Centre Industrial 66.4711 Moderately &
A2 Dispensary Residential 37.5289 Fairly Clean
A3 Kenda area GM office Residential 58.9431 ModdyaClean
A4 CISF camp Residential 54.3542 Moderately Clean
A5 Vivekanand Hostel Residential 55.6203 Modera@lyan
A6 Joalbhanga village Residential 57.7741 ModeyaBdban
A7 Bhatmura village Residential 54.2625 Moderatellgan
A8 Siduly survey area Industrial 43.7421 Fairly &le

During Pre-Monsoon period, the air quality index tbk study area varies from 66.4711 to 37.5289. The
residential stations A3, A4, A5, A6, A7 and Indististation Al are found as “Moderately Clean” wéees Residential
station A2 and Industrial station A8 are found &t in “Fairly Clean” category. so, mainly two cgteies - “Moderately

Clean” and “Fairly Clean” are observed among ttsgdential and industrial zone in pre-monsoon period

Table 7: Air Quality Index and Status in and Around Sonepur — Bazari Project (Monsoon) Area

Monitoring Station no. | Monitoring Station Name | Location | Air Quality Index | Air Quality Status
Al Training Centre Industrial 62.5491 Moderatelg&i
A2 Dispensary Residential 37.1397 Fairly Clean
A3 Kenda area GM office Residentigl 64.9733 ModdyaClean
A4 CISF camp Residential 37.5608 Fairly Clean
A5 Vivekanand Hostel Residential 31.7809 Fairlyatie
A6 Joalbhanga village Residential 54.5432 Modeydiddan
A7 Bhatmura village Residential 51.3443 Moderatélgan
A8 Siduly survey area Industrial 41.4906 Fairly &le

During Monsoon period, the air quality index of thiedy area varies from 62.5491 to 31.7809. Theleatial
stations A3, A6, A7 and Industrial station Al aepresented as “Moderately Clean” whereas Residestéiions A2, A4,
A5 and Industrial station A8 are found to fall iRdirly Clean” category. so, mainly two categori¢dloderately Clean”
and “Fairly Clean” are observed among the residémtnd industrial zone in monsoon period also. W& nmonsoon

approaches to the study area, it is observed tmattal scavenging effect of rain the situation bee®muite clear with
respect to AQI value.

Table 8: Air Quality Index and Status in and Around Sonepur — Bazari Project (Post-Monsoon)

Monitoring Station no. | Monitoring Station Name | Location | Air Quality Index | Air Quality Status
Al Training Centre Industrial 66.6659 Moderatelg&i
A2 Dispensary Residential 41.9335 Fairly Clean
A3 Kenda area GM office Residentigl 42.0875 Fatlgan
A4 CISF camp Residential 65.2024 Moderately Clean
A5 Vivekanand Hostel Residential 55.3980 Modera@yan
A6 Joalbhanga village Residential 55.8517 Modeydiddan
A7 Bhatmura village Residential 50.4796 Fairly Glea
A8 Siduly colony Industrial 49.8533 Fairly Clean

During Post - Monsoon period, the air quality indefxthe study area varies from 66.6659 to 41.933%
residential stations A4, A5, A6 and Industrial statAl are represented as “Moderately Clean” wrerRasidential
stations A2, A3, A7 and Industrial station A8 aomirid to fall in “Fairly Clean” category. So, mainiyo categories -
“Moderately Clean” and “Fairly Clean” are obsenationg the residential and industrial zone in Paabasoon period

also. The pollution level with respect to AQI agamereased due to less circulation for stable @adgrant condition of
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Figure 5: Air Quality Index in and Around Sonepur — Bazari Opencast Project
CONCLUSIONS

Ambient air quality in the study area has been tbsatisfactory as RSPM, SPM and {l@vels at most of the
monitoring stations were recorded below the periblisdevels as per limits prescribed by Ministry Biivironment and
Forest for Raniganj Coalfield. The Air Quality IndeAQI) value reflects that the air quality stanfshe study area ranges
from “Moderately Clean” to “Fairly Clean”. Based the result of the present study, following sugigestare made:

» Reducing dust generation by wetting the surfadeetblasted before drilling and blasting.
* Regular and routine maintenance of machinerieso#imel vehicles.
» Coal transportation by covered trucks and railwagen.
» Development of green belt around the mining area et
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