
~~ JHARKHAND STATE POLLUTION CONTROL BOARD
~
~ TOWNSHIP ADMINISTRATION BUILDING, HECCOMPLEX, DHURWA, RANCHI 834004
,~.,., Telephone: 0651-2400850 (Fax)/ 2400851/2400852/2401847/2400979/2400139

Ref~ ....~..L~?- Ranchi, Dated....?::.1../..!.j 10 1- )

A~sueeLEMENTARY_REPORT_J1N _JHE. EACIUAL ASPECTS AND ..ACllON
TAKEN BY THE JHARKHAND STATE POLLUTION CONTROL BOARD IN UGHT
OF THE HONBLE NGT ORDER DATED.23/09/2020 IN O. A NO. 23/2017 EZ
(SYEDAR5HAD__NASARVS UNION OF INDIA & OR5J; O._A _NQ.]76/2018
(RAMCHANDRA CHAURASIA VS STATE OF JHARKHAND) & O. A NQ.
373/2019 (PRADEEP KUMAR SINGHVS STATEOFJHARKHAND)

1. A progressive Emission Inventory & Assimilative Carrying Capacity Report has
beenprepared by the Center for Environment and Energy Development,NewDelhi
(CEED).The CPCB'sExceedenceFactor (EF)method has been applied based on the
average annual concentration of the PMz.5.Wlile adhering to the EF, it is found
that the trend of air pollution is improving i.e. for the year 2015, the average
annual concentration of PMz.5was 84 49/ffi3, followed by 80 49/ffi3 in 2016, 76
49/ffi3 in 2017, 69.1 49/ffi3 in 2018 and 64 49/ffi3 in 2019. The report has suggested
the various preventive measures to be adopted in the Sahebganj district to reduce
PMz.5level to achieve the clean air standard of 40 49/ffi3.keeping in mind the
annual concentration of PMz.5in year 2019. It has been targeted to reduce PMz.5
level up to 38% to ensure clean air in the district. (The copy of Emission
Inventory & Assimilative Carrying Capacity Report is enclosed as Annexure -
/)

2. No fresh CTE is being accorded in the Sahebganj district from last 1.5 years
(approx).

3. In the meanwhile, after the last order of the Hon'ble Tribunal, 170 Units
(Mines/Crusher) has been inspected by the Board. A Third and final show cause
has been issued to the non- complying Units with a condition that if they don't
comply with the conditions of the CTO!EC(as applicable) then a closure direction
will be issued to them with immediate effect and Environmental Compensation
will be levied.

4. To curb down the pollution and to ensure the compliances of the directions issued
by Hon'ble NGT,a Monitoring Committee has been notified vide Notification no.
3001 dated 30.09.2020 by the Forest Environment & Climate ChangeDept.,Govt.of
Jharkhand under the chairmanship of the Secretary, Urban Development &



Housing Department. (The copy of Notification no. 3001 dated 30.09.2020 is
enclosed as Annexure - 2)

5. A total of Seventeen stone crushing units has been issued a show cause notice in
light of the report of the Deputy Commissioner, Sahebganj and if found non
complaint then closure direction would be issued.

6. The District Mining Task Force, Sahebganj including Regional Officer, Dumka,
JSPCBas a member, have conducted rigorous inspections against all the units
involved in illegal mining, storage and transportation. However, RR against 125
defaulters have been lodged by the Task Force from Jan-19 till Dec-2020.

7. The Deputy Commissioner, Sahebganj has directed the Executive Engineer,
8ectric Supply Circle, Sahebganj not to provide electrical connectivity to the
Stone Crushers which are not having valid em and Dealers Ucence (Mining).
Moreover he has also provided a list of Sixty Nine such Units which were illegal
and has directed to disconnect their electric supply.

~q\~\'/ ,/,\~

(Rajeev~an ~kshi)
Member Secretary



ANNfXURf- 1.

TOWARDS A BETTER AIR QUALITY
MANAGEMENT IN SAHIBGANJ

EMISSION INVENTORY & ASSIMILATIVE CARRYING CAPACITY*

*Disclaimer: This report is based on the data provided by the JSPCBand other
government departments/agencies. Thougha through scientific study is in process,
therefore this report iswork in progress.



SUMMARY

The Jharkhand State Pollution Control Board (JSPCB)has taken a pro-active initiative

to develop an air quality management plan for Sahibganj, along with eight cities of

Jharkhand, in view of prevailing poor air quality situation in the district. A well­

structured management plan includes the identification and quantification of sources

that contribute to pollution levels, mitigation measures, the evaluation of future

emissions to assess the effectiveness of mitigation measures, and a robust

monitoring mechanism.

The foremost step in developing the air quality management plan is to understand

the sources of air pollution and to explore its quantitative contribution to ambient air

quality. This can be done through source apportionment study. Further, the

understanding of assimilative capacity of air environment is also important in air

quality management as it quantifies the amount of emission loads an area can

assimilate without violating the standards. But the estimation 0/ carrying capacity

requires a long-term seasonal and meteorological data along with other

in/ormation therefore in the present report; a modified approach has been used. A

detailed carrying capacity is under process.

Thus, the report seeks to assess and present the major sources 0/ air pollution in

Sahibganj, their percentage contribution to ambient air quality and the PM2.S

reduction target required to achieve under the National Ambient Air Quality

Standard has been computed in this report.

In terms of methodological approach, the major sources of air pollution in Sahibganj

have been identified qualitatively and assessed through the evaluation of available

secondary information. Therefore, meetings, surveys and physical visits have been

helpful in identifying the key sources. To develop a source apportionment a bottom­

up approach is used. In this approach, an emission inventory is established for all the

known sectors of the district and processed through meteorology coupled chemical

transport model to ascertain their share of contribution to the air shed.



It is noteworthy to mention that the PM2.S concentration in the district is mainly

coming from the domestic sector (use of biomass in cooking and lighting) followed by

the contribution of road dust. The primary reason of suspended dust is the fugitive

missions coming from the mining and crushing activities prevalent in the district.

Hence, Domestic sector accounts for 33.5% of the total PM2.5, while 17% from road

dust, 12.5% from power plants and Diesel Generator sets, 7.5% from industry, 5%

from vehicles, 8% from open fires and 7.5% from open waste burning. The

remaining 8.1% is coming from anthropogenic emissions from outside district

periphery and natural emissions together.

In addition, satellite based PM2.S data has been used for the last 20 years (2000-

2019) to assess the air quality and understand the level of pollution in the district

and required reduction. Moreover, CPCB'sExceedance Factor (EF)method has been

applied based on the average annual concentration of the PM2.5. While adhering

to the EF,it is found that Sahibganj faces critical air pollution in year 2019. The

report has also considered the NAAQSset by Central Pollution Control Board (CPCB)

to understand the pollution reduction required in Sahibganj and the extent to which

it can address the issue.

The annual concentration of PM25 has been recorded higher for all the years. For the

year 2015, the average annual concentration of PM2.5was 84 I./g/m3, followed by

80 I./g/m3 in 2016, 76 I./g/m3 in 2017, 69.1 "g/m3 in 2018 and 64 I./g/m3 in 2019.

Keeping in mind the annual concentration of PM2.5 in year 2019, PM2.5 should be

reduced up to 38% to ensure clean air in the district. The reduction of 38% of PM2.S

from base year 2019 can bring the district into the 'moderate' to 'low' category. The

air quality index for the year 2019 showed that the air quality has been 'moderate'

category in Sahibganj. The AQI index value for the year 2019 is 113.

Moreover, the trend analysis of monthly mean concentration of PM2.S shows that air

quality of the district can be classified in two seasons, i.e. clean air period (March to

September) and polluted period (October to March). Thus, the report tries to present

a vivid scenario about the current air quality of Sahibganj and the sources which are



endowed with some suggestions to control the air quality. This document is a part of

the process to develop the Clean Air Action Plan of Sahibganj.
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KEY HIGHLIGHTS

1. The PM2.5 concentration in Sahibganj is largely coming from the domestic

sector (use of biomass in cooking and lighting) followed by the contribution

of road dust. This suspended dust is mainly due to fugitive emissions

coming from the mining and crushing activities prevalent in the district.

2. Domestic sector accounts for 33.5%of the total PM2.5, while 17%from road

dust, 12.5% from power plants and DG sets, 7.5% from industry, 5% from

vehicles, 8% from open fires and 7.5% from open waste burning. The

remaining 8.1% is coming from anthropogenic emissions from outside

district periphery and natural emissions altogether.

3. The satellite PM2.5 data for the last 20 years (2000-2019) has been used to

assessthe air quality of Sahibganj and understand the level of pollution and

the required reduction. PM10 measured by continuous air quality

monitoring stations in the year 2020 has also been analyzed.

4. Basedon the ExceedanceFactor for the year 2019 it is found that Sahibganj

is in critical pollution level. In the last five years the exceedance factor

remains between 1-2, in the year 2015, the value is 2.1, followed by 2.0 for

the year 2016, 1.9 for 2017,1.7 for the year 2018, and 1.6 for 2019.

5. The annual concentration of PM2.5was recorded higher for all the years. For

the year 2015, the average annual concentration of PM2.5was 844g/m3,

followed by 804g/m3 in 2016, 76 4g/m3 in 2017, 69.1 4g/m3 in 2018 and 64

4g/m3 in 2019.

6. PM2.5 should be reduced up to 38% taking 2019 as a base year to ensure

clean air in the district. Sahibganj can be brought to moderate to low range

based on CPCBexceedance factor by reducing PM2.5 concentration by the

above-indicated value.



7. Based on the monthly average data of PM2.S, the Sahibganj air quality can

be divided into two seasonal variations viz, the period of clean air quality

(from April to September) and polluted period (October to March).

8. It is observed that air quality was in 'moderate' to 'satisfactory' category for

67% of the year, 25% in 'very poor' category while rest (8%) in 'Poor'

category.

9. The air quality has been in the 'moderate' category for year 2019 in

Sahibganj . The AQI index value for the year 2019 is 113.

10. The concentration of PM10 in the district monitored by Continuous Air

Quality Monitors has also been used to understand the air pollution in the

last year (2020) in Sahibganj.

11. The 24-hour concentrations of PM10 at all monitoring stations in year 2020

are recorded within the national standard (100mcg 1m3). Basedon the data

monitored in these stations, the annual average concentration of PM10 is

noted at 42 mcg I m3 which is below the national standard.

12. By observing air quality and keeping in mind the presence of multiple

crushing and mining units, Pathna and Mandro seem to be the most

affected and they have been identified as local pollution control locations.



L LOCATION, H N ( R

Sahibganj (also known as Sahebganj) is situated at the North-Eastern part of

Jharkhand and it has a predominantly tribal population largely of Santhals and

Paharia along with non-tribal communities. Sahibganj is bounded on the North by

the river Ganges and Katihar district (Bihar), on the South by the Godda district

(Jharkhand), on the East by Maldah and Murshidabad districts (West Bengal), and on

the West by Bhagalpur district (Bihar). Sahibganj lies approximately between 24042'

North and 250 21' North latitude and between 87025' and 87054' east longitude,

and situated at the height of 37.185m from the sea level. The geographical area of

the district is 1599.00 sq. krn.i
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As per the Census-2011, the population of Sahibganj is 1,150,567 of which male and

female were 589,391 and 561,176 respectively. Sahibganj district ranks thirteenth in

terms of total population in the state. It has an average literacy rate of 53% which is

------,---

1https://sahibganj.nic.in/profile/



lower than the national average of 74.4%. For administrative purpose the district has

been divided into 2 sub-divisions and 9 Blocks.

It has sub-tropical climate and it becomes cool during winter and record average

temperature of 15°C but during summer temperature ranges from 30°C to 40C with

humidity. The district receives an annual rainfall of 1500 mm, but due to its hilly

topography the water during the rainy season flows away to nearby states. Since the

Ganges flows in the district, this area is often prone to flood in rainy season. The

district has agrarian economy and more than 64% of the total workers are engaged in

agro and its allied activities.



2. SOURCES OF AIR POLLUTION IN SAHIBGANJ

The air quality management has two pre-requisite, first the identification and

quantification of sources that contribute to pollution levels; and second the

evaluation of scenarios for future emissions to assessthe effectiveness of mitigation

measures to control air quality levels. The source profiling and capacity assessment

study best serves this purpose and is a guiding factor. However, estimation of

carrying capacity requires a long term seasonal and meteorological data along with

other information. Therefore, in the present study, a modified approach has been

illustrated. A detailed carrying capacity is under process.

The emissions inventory for Sahibganj region has been developed for total PM in

size fractions of PM2.S. As the Figure 2 shows, there are two ways to conduct the

source apportionment; a top down approach (collecting samples & analyzing them in

lab) and bottom approach (to use existing data and surveys).

IAmbient

Methodological Approach:

Todevelop a source apportionment of Sahibganj a bottom-up approach is used. In

this approach an emission inventory is established for all the known sectors of the

district and processed through meteorology coupled chemical transport model to

ascertain their share of contribution to the air sheeP. The major sources of air

pollution in entire Sahibganj have been identified qualitatively and through

2 Urbanemissions.info



assessment of secondary information available. Moreover, meetings, surveys and

physical visits have been helpful in assessingthe key sources.

r~~~ :;', " H;1~:=*'~4 f" ~4,";, ~;t'~~"~'¥+r"'" "''' ,"" ,

!C, ,,'<I'"' " '

Figure 3: Flowchart of steps employed in source apportionment study of Sahibganj

The secondary information has been collated from the pollution control board,

census bureau, national sample survey, industries' annual survey, municipal waste

management, and publications from academic and non-governmental institutions.

Forinstance, industrial energy consumption has been identified using audits and

energy statistics, vehicle population has been analyzed using official transport

data, and energy use at household level has been computed using the census 2011

data.

"'lndU$tnes Open Fires ., RoadOust '" Dust Erosion

waste Bumins .PP& OGS



Figure 4: Sabibgani PM2.5 emission inyentoryl

• Household: Contribution of domestic cooking, space heating, water heating, and
lighting
Road dust: Contribution of re-suspended dust on the roads and construction
activities
PPand DGS:Contribution of power plants (PP)and DieselGeneratorSets(DGS)
Open fires: Contribution of open biomass burning (both in agricultural lands and
forest areas), a seasonal affair linked to dry conditions and agricultural clearing
patterns (supported via satellite feeds)
Waste burning: Contribution of open waste burning
Industries: Contribution of industrial activities
Transport: Contribution of passenger transport (two/three/four wheelers, buses,
and aviation) and freight transport (heavy and light trucks, non-road vehicles, and
shipping)
Dust erosion: Contribution of wind-blown dust from dry and arid regions,dependent
on hourly meteorological conditions
Others: Contribution of anthropogenic emissions from outside (and within the
modelling domain) and natural emissions

•

•
•

•
•
•
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A detailed source apportionment of the major sources of air pollution in Sahibganj is

described above (see Figure 4). A major reason for the increase in air pollution is

attributed to the use of biomass (coal, cow dung etc.) in domestic cooking, heating

and lighting purposes, while thermal power plants and extensive use of diesel

generator sets in industrial units is another major contributor to total PM2.S

emissions in the region.

Domestic/household sector accounts for 33.5% of the total PM2.5, while 17% from

road dust, 12.5% from power plants and DGsets, 7.5% from industry, 5% from

vehicles, 8% from open fires and 7.5% from open waste burning. The remaining

8.1% is coming from anthropogenic emissions from outside district periphery and

natural emissions. The suspended road dust is mainly due to fugitive emissions from

mining and crushing activities prevalent in the district.

Extensive stone mining and crusher operations are one of the most notable

anthropogenic activities in terms of the quantity of dust and aerosol emissions in

Sahibganj. The road dust found in Sahibganj is composed of dust from multiple

3 Urbanemissions.info



sources, including wind tronsported mineral dust from mines and tailings as well as

uncovered trucks leakage. Collectively, these are then distributed via wind and

traffic activity, making them an important source of particulate matter in the

region.

2.1 MINING

The district does not have large industries, but it is famous for the stone, pottery, clay

washing industry and mining as they are important commercial activities there. Six

red-category industries involving mining and clay processing unit are operational in

the district", Mining is estimated to be providing direct employment to large number

of people engaged in activities like extraction, crushing plant, transportation of

mined stones and crushed products etc.

Sahibganj has a total of 604 registered small industrial units; and as the district is

brimful of minor minerals like Black stone, Kaolin, China clay etc maximum of these

units are based on stone mining and related query activities (see Table 1). These

mining activities give rise to substantial quantity of fine fugitive dust emissions that

create health hazards to the workers as well as surrounding population by way of

causing respiratory diseases.

3

4

RegisteredMedium & LargeUnit

Number of Industrial area

NA

NA

The problem of air pollution is significant in the mining area and around; activities

such as stone mining and crushing causes the emission of suspended particulate

matter (SPM). Many activities involving distinct physical operations, including

quarrying (like drilling, blasting, loading, hauling) and plant process operations (such

as crushing, screening, conveying and transfer operations) generates considerable

emissions (see Table 2). Further, in mining area the internal transportation also

4 Information provided by JSPCB

5 http://dcmsme.gov.in/old/dips/Sahibganj.pdf



contributes to total particulate matter emission.

Activity Process Sources Fugitive Dust Sources

Blasting

Mining Drilling

Loading and hauling

Transportation N/A Haul roads

Crushing Stockpiles

Stone Crushing Screening Conveying

Conveyor transfer points

There are 320 stone crushers and 155 stone mines are operative in the district. It

should also be noted that according to the 'District Profile 0/Sahibganj-2018~ there
are 282 non-operational mines in the districr", The production of minor minerals

increased by about 38% between three years (2015-2018)' indicating the

contribution of mining activities to the increasing air quality of the district (see Table.

3). Further, it can be noted that most 'Of the non-operational mines in the district

have not followed any restoration plans and are also of concern.

S.No Year Production (eft)

1 2015-2016 118,019,586

140,699,287

195,042,738

2

3

2016-2017

2017-2018

6https://cdn.s3waas.gov.in/s369421 f032498c97020180038fdd b8e24/uploads/
2018/08/2018082857.pdf

7 Data Shared by JSPCB

8https://cdn.s3waas,gov.in/s369421f03 2498c97020180038fd db8e24/ uploa ds/
2018/08/2018082857.pdf



According to a survey report of Sahibganj prepared by the Government of

Jharkhandl there are 77764.26 million tonnes of minor minerals (stone and kaolin)

in seven blocks of Sahibganj, indicating the possibility of more mining activities in the

district. And if the proper emission control measures are not followed, pollution will

increase further.

Sr
No. of Potential Blocks
identified

Total Area (Ha) Calculated Reserve in
Million Tton

36601
Total 27 77764.26

Interventions like 'mist sprinkler, fixed sprinklers and dust extraction' should be

implemented with utmost stringency to control the dust suppression and fugitive

emissions. Mobile tankers are to be augmented to sprinkle water on haul road and

concrete pavement, along with many other measures to reduce the pollution

impacts of mining on local and urban air quality.

2.2 ROAD DUST

The re-suspension of road dust carries a large part of the burden in PM concentration

and most of the dust comes from mining and crushing activities. Along with

uncovered mined material transportation, lack of water spraying system and

movement of heavy vehicles have brought an addition to air pollution to the locality.

The measures like end-to-end road pavement, plantations along road sides, strict

compliance of existing policies and the introduction of mechanical sweepers can help

to reduce suspended road dust particles.

2.3 THERMAL POWER PLANTS AND DIESEL GENERATORS

Though there are no thermal power plants present inside the district but air pollution

has a trans-boundary impact and sources around the peripheries of the district can

also affect the air quality. The emissions from thermal power plants around the

periphery of the district like NTPC-Farakka, NTPC-Kahalgaon, ECL-Pakur also



contribute to the total PM2.S in the district.

Reliable power supply is also a major challenge in the district and most commercial

establishments and industrial sets are completely dependent on diesel generator

sets. Domestic electricity needs in the district are mostly met by coal-fired power

stations, while mobile phone towers, commercial establishments, stone crushers and

mining units, hotels and theatres generally use diesel generators to meet their

electricity needs. The prevalent use of diesel generator sets also adds to the total

PM2.S load at Sahibganj.

2.4 VEHICLES

The road transport sector in Sahibganj is not a major cause of rising air pollution, but

Heavy Motor Vehicles (HMVs), especially those involved in mining activities,

contribute a lot. The movement and the loading and unloading activities contribute a

significant percentage to air pollution.

The information on registration of total vehicles in Sahibganj clearly shows the large

number of vehicles used for transport mining materials and excavation. In addition,

there are many buses and trucks, which are not registered in the district, but they are

moving within and across the district also contribute to pollution.

The data available in the public domain by the Transport Department, Government of

Jharkhand states that there are more than 48,000 vehicles registered in Sahibganj (till

September 2020) and a major proportion of them are at the end of life stage.

Actually, this particularly raises concern on the air pollution. This estimate is being

made in view of the data present in the Comptroller and Auditor General (CAG)

report of Transport Department of Jharkhand. This report states that 26% of the

total registered vehicles in the state are over 15 years old.

Further, new vehicles are added every year on the roads of Sahibganj. Between

January 2017 and January 2020, around 29,000 new vehicles were registered in

Sahibganj, The maximum number of vehicles registered is motorcycle followed by



tractors. On an average it has been calculated that every year around 900010 new

vehicles are coming on the road of Sahibganj and the way the number of vehicles in

the district is increasing, especially the exponential growth of HGV vehicles is a

serious concern for air pollution and it needs to be tapped.

W Agricultural Tractor
.. Ambulance

Bus
iii' Trailer

Earth MovingEquipment
e~Rickshaw(P)

iii e-Rtcksbaw with Cart (G)
• Goods Carrier

Maxi Cab
if M-Cyde/Scooter

Motor Cab
MotorCar

tit Motorized Cycle (eC > 2Scc}
• Private Servlee Vehicle(Individual Use}

Three Wheeler (Goods)
Three Wheeler (Passenger)
Tractor (CommerCIal)
rractor.Trolley(Commercial)
Trailpr{C:ommerCi.1/)

F:gur'e 5. VeiHles Ciassincatlof' in SahibganlL (Source:CEED analYSIS)

The high number of Heavy Motor Vehicles (HMVs) is a concern for the district as

these vehicles emit more as compared to Light Motor Vehicles (LMVs) as most of

these are diesel vehicles. Impact of movement of transportation for carrying mined

material on ambient air quality of surrounding area including traffic congestion on

roads. Further, the increase in purchasing capacity and the way the automobile

industry is booming there is a possibility of more vehicles coming on road and further

worsening of the air quality.

2.5 BIOMASS BURNING IN DOMESTIC PURPOSE FOR COOKING &
HEATING

Biomass burning in massive amounts by households for cooking and lighting

purposes has also led to the increase in the pollution levels in the district. This will

have to be strongly curtailed. Majority of the population in district relies on solid

fuels for domestic cooking and lighting purposes due to their inability to access

9https://cdn.s3waas.gov.in/s369421f03 2498c97020 180038fdd b8e 24/u ploa ds/
2020/07/2020071625.pdf

10 Based on CEEDanalvsis

11 https://edn.s3waas.gov.in/s369421 f032498c97020 180038fdd b8e2 4/u p loads/
2020/07/2020071625.pdf



cleaner and more efficient sources of energy. The Census of India-20ll in its

'Household and Amenities Survey' has presented a morbid scene for Jharkhand

(88%), the state ranks third among the highest consumers of biomass and charcoal.

The district level data of Sahibganj shows that the majority of the households use

solid fuel as a household fuel (see Figure 6). Merely 5% of the total population uses

LPG/PNG for cooking in households.

... Fire-wood

.: Crop residue
Cowdunl cake

Kerosene
LPG/PNG

'" Coal,Lignite,Charcoal

ilfI Electricity
Wi Bicgas

Any other
fii;i No cooking

However, due to Pradhan Mantri Ujjwala Yojna (PMUY) and several other initiatives

to promote cleaner energy options the number of households using solid fuel

decreases in the district. But, still the situation is far from favourable.

The clean fuels should be made economically viable for domestic use as compared to

cheaper solid fuels such as coal, firewood and crop residues. Sahibganj requires 100

percent LPG penetration and reliable supply for domestic and commercial usage,

which will also require strong public awareness program support.

2.6 SOUD WASTE BURNING

With incompetent waste management systems in the district there are chances that

waste deliberately burned to free up space at dumpsites, to facilitate scavenging of

non-combustible materials (such as metals) for profit, or for use as a heat source.

12 CENSUSSurvey-2011



Further, in uncontrolled landfills and dump sites, waste may also spontaneously

combust adding much to the already polluted air.

2.7 BRICK KILNS AND OTHER SOURCES

Owing to presence of river Ganges in the district few brick kilns also flourishes in the

district. Six major brick kilns have been found operating in the region--.

13 Based on the data provided by CPCB



3 GANJ

Sahibganj is witnessing unprecedented poor air quality that leads to worrisome

public health scenario. Apart from analysing the current situation of pollution, it is

also necessary to understand how much pollution can be assimilated without

violating the standards in the district. As mentioned earlier, assimilative carrying

capacity is a key parameter to understand this but considering the lack of long­

term information on metrological data and others in the present study, a modified

approach has been illustrated.

The report attempt to investigate the air quality situation and its prospective threat

to the district of Sahibganj by computing the 'Exceedance Factor' of the region. An

estimate has also been made on the necessary reduction in pollution to achieve

NAAQS using the annual PM2.S concentration. Moreover, to comprehend the level

of pollution trend analysis the monthly mean concentration of PM2.S for last 20

years (2000-2019) has been computed. The study has put focus on particulate

matter as generally concentration of gaseous pollution is comparatively less

compared to particle pollution in mining areas.

Both the satellite-based available data in public domain and ground data is used to

understand the morbid picture of air pollution in the district. It can to be noted that

two main sources used to create PM25 exposure data are ground-based

measurements (especially regulatory monitoring) and satellite retrievals (especially

aerosol optical depth, (AOD)14. Aerosol Optical Depth (AOD) is a quantitative

estimate of the amount of aerosol present in the atmosphere, and it can be used as a

proxy for surface Particulate Matter PM2.51S.

In order to evaluate the pollution intensity and air quality status of Sahibganj

district, the Exceedance Factor (EF)method given by CPCBhas been applied. An EF

14 https:/ /www.tandfonline.com/do i/a bs/10 .1080/1096224 7.2019.1668498 ?jou rna ICode=uawm20

15 http://cimss.ssec.wisc.ed u/goes/OCLOFactSheetPDFs/
ABIQu ickGuide_Basel ineAerosol Optica IDepth. pdf



is the "proportion of the yearly average concentration of a pollutant and its particular

standard". The equation for calculating Exceedance Factor is below:

Exceedance Factor (EF) = (Yearly average concentration of the pollutant}/(Yearly

standard for that particular pctlutant)>

The air quality has been classified into four broad categories based on an Exceedance

Factor.

• Critical pollution (C): EFis above 1.5

• High pollution (H): EFis between 1.0-1.5

• Moderate pollution (M): EFbetween 0.5-1.0; and

• Low pollution (L): EFis below 0.5.

Based on the EF,any locations in either of the first two categories are actually not

meeting the standards, although, with varying magnitude. Those, falling in the third

category are meeting the standards as of now but likely to exceed the standards in

future if pollution continues to increase and it is not controlled. However, the

locations in Low pollution category have a rather clean air qualitv-".

The satellite based annual average concentration of PM2.S has been used to

understand the air quality of Sahibganj with respect to NAAQS. The analysisfound a

significant amount of concentration in the city, as the range of PM2.S is witnessed

at high level between these years. Based on the data PM2.S, the exceedance

factors are calculated which is shown in Figure7. It is evident from the figure that

the pollution level crosses critical level for PM2.S in all the years. This indicates that

immediate attention is needed to curb the particulate matter.

The Exceedance value for the PM2.S in all consecutive years, i.e., from 2000 to 2020,

was within 1.6 to 2, which is a criticallevel. In the last five years the exceedance

16 Central Pollution Control Board

17 https://cpcb.nic.in/openpdffile.php?
id=UmVwb3JORmlsZXMvMzJfMTQ10DEyNjUSMV90ZXdJdGVtXzESMI9OQUFRU1RJLnBkZg==



factor remains between 1.5- 2, in the year 2015, the value is 2.1, followed by 2.0 for

the year 2016,1.9 for 2017,1.7 for the year 2018, and 1.6 for 2019 (see Table 5).

The district of Sahibganj has been found with critical level of pollution with respect to

PM2.5 thus more efforts in terms of mitigating emissions are required.

2018
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2014

2012

2010

2008

2006

2004

2002

2000

0.0 0.5 1.0 1.5 2.0 2.5
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Table

Considering the National Ambient Air Quality Standard prescribed by the CPCB,the

present study also highlights the extent to which pollution has increased in Sahibganj

district and how much pollution reduction is required. The CPCBstandards fall above

the World Health Organization's (WHO) Interim Target-2 (IT-2) (WHO, 2006). The

annual concentration of PM2.S was recorded higher for all the years. For the year

2015, the average annual concentration of PM2.S was 84'1g/m3, followed by 80'lg/

m3 in 2016, 76 '1g/m3 in 2017, 69.1 '1g/m3 in 2018 and 64 '1g/m3 in 2019 (Figure 8).

Keeping in mind the average annual concentration of PM2.S in Sahibganj district for

last 20 years, PM2.S should be reduced up to 38% taking 2019 as base year to

ensure clean air in the district. Sahibganj can be brought to moderate range based

on CPCBexceedance factor by reducing PM2.S concentration by the above-indicated

value.
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To understand the monthly variation in PM2.S concentration in Sahibganj the report

computed the monthly trend of PM2.5. As per the Figure 9 mentioned below, which

has been prepared based on the monthly average data of PM2.S, the Sahibganj air

quality can be divided into two seasonal variations viz, the period of clean air

quality (from May to September) and polluted period (October to March). This type

of variations mainly takes place due to seasonal effect when during winter month

vertical winds with high pressure prevails on the ground which results in the

concentration of pollutants at the surface for a more extended period and so

recording the high pollution levels. The concentrations of PM 2.5 between May and

September have generally been found to be within the safe lirnit-".
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The total number of months with varied Air Quality Index (AQI) values in accordance

with CPCB'sAQI category is elaborated in the graph for year 2019. It is observed that

air quality was in 'moderate' to 'satisfactory' category for 67% of the year, 25% in

'very poor' category while rest (8%) in 'Poor' category

• SATISFACTORY
MODERATE
POOR

• VERY POOR
SEVERE

POOR
8%

MODERATE
33%

10: iP !listricF! (Source:

In the year 2019, the air quality in Sahibganj has been in the 'Moderate' category.

The AQI index value for the year 2019 is 113 indicating that the air quality in the

district has been generally in 'poor' to 'very poor' category for 3-4 months, the rest

of the time it is in 'moderate' to 'satisfactory' category. This is also indicated in the

monthly trend of PM2.5 for the last 20 years, as discussed above.

21 Satellite data

22 Satellite data



The downward trend in the air quality index has also been observed in the last five

years (2015-2019). AQI was 180 in 2015, 167 in 2016, 153 in 2017, 130 in 2018 and

113 in 2019.

o
2015

190

143

95

48

Figure 11: Annual AQI noted

3.2 TREND OF PM10 CONCENTRATION (2020)

For measuring the PM10 concentration, few continuous air quality monitors have

been installed in the district in January 2020. These are located inside or around the

periphery of the mines. Air quality monitoring stations are installed at Mandhan

Mines, M/ SMaa Ambika Mines, Bhagwan Stones and Maa Ambika traders (old).

The PMI0 value recorded at these stations has also been used to understand the

trend of pollution in relation to PMI0 in Sahibganj. Although the data monitored is

discrete, it is sufficient to represent the air quality observed in the district in the year

2020 (see Figure 11).
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Figure 12: Monthly mean concentration of PMIO in year 202023 (Source: CEEDAnalysis)

The 24-hour concentrations of PM10 at all monitoring stations in year 2020 are

recorded within the national standard (100mcg/m3)24. Based on the data

monitored in these stations, the annual average concentration of PM10 is noted as

42 mcg/ m3, which is below the national standard.

3.3 AIR QUALITY MON

The district Sahibganj, which is famous for stone chips, is witnessing severe levels of

air pollution. Known sources of air pollution, such as vehicles, industries and mining,

solid fuel usage, brick kilns, road dust etc., are responsible for the air pollution in

Sahibganj. To understand the air quality in the district a robust network of air quality

monitoring stations is required. The required number of minimum air quality stations

required for understanding the trends of the pollutants is recommended in the

guidelines for ambient air quality monitoring developed and published by CPCB.

Based on the thumb rule proposed by CPCB and district level population (2011 '

census), the minimum number of air quality monitoring stations required in

Sahibganj is 5 as mentioned below in Table 6. The calculated required stations have

also been correlated with the analysis and findings of several other reports.

23 CAAQMS data provided by JSPCB

24 http://cpcbenvis.nic.in/air _pollution_main.html#



Sahibganj 5

Moreover, the possibility of low cost sensor based air quality monitors and use of

satellite-driven air quality data should also consider. This can help in assessing a

much larger area to generate baseline data for local action.

4. LOCAL POLLUTION HOT SPOTS

There are 9 blocks in Sahibganj district, out of which mining and stone crushing

activities are prevalent in 7 blocks. While observing air quality and the presence of

multiple crushing and mining units, Pathna and Mandro have been seemed to be the

most affected and have been identified as local pollution control locations. The

process of identification of major polluting clusters in this block is under progress and

local action plan will be implemented

A local pollution hot spot action plan is also required for the Rajmahal block. Most of

the china clay processing units are situated in this block. The District Survey Report

has also identified that Pathna, Mandro and Takjhari blocks has maximum mineral

reserve, making new units more likely to be established, resulting in further

deterioration of air quality26.

25 http://www.indiaairquality.info/wpeontent/u pleads/ does/
2003_ CPCB_Guidelines_for _Air _Monitoring.pdf

26https://edn.s3waas.gov.in/s369421 f03 2498e97020180038fdd b8e24/u pleads/
2018/08/2018082857.pdf
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Figure 13 Local poliution hot spots in Sahibganj

5. EXISTING POLICIES D PROGRAMS FOR REDUCING POLLUTION

Any clean air action plan should be developed based on the review of the current

challenges in each sector and existing policy and schemes both at the State and

National level. The current status of the ongoing policy initiative in each sector is

important to align the emerging policy initiatives and actions for reducing the

pollution level. Thus, a brief review of every policies and programs pertaining to the

sector concern for air pollution has been undertaken. The current policies and

programs in each region are given below.

4.

Over the last few years JSPCBhas undertaken many steps to improve regulatory

framework for industrial emissions.

4.1.1 Compliance of Emission Standards, OCEMS & Environment (Siting for
Industrial Projects) Rules, 1999



Industries release large quantum of pollutants through air emissions and effluent

discharge. In order to regulate such emissions and discharges to safe limits, CPCBhas

prescribed standards for various pollutants emitted/discharged by the industries as

notified under the Environment (Protection) Act, 1986. Further to strengthen the

compliance monitoring and also to ensure that industries and facilities comply with

emission standards in June 2015, installation of OCEMS in 17 categories of highly

polluting industries has been mandated?".

However, it is also important to have an immediate implementation of the new

sulphur oxides (SOx)and nitrogen oxides (NOx) standards that have been notified by

the MoEF&CC in March 2018. The stringent compliance of the Environment (Siting

for Industrial Projects) Rules-1999 should also be ensure during the implementation

of the new industrial development projects or shifting of the current projects.

4.1.2 Star Rating Program

JSPCB is also implementing the star-rating program. The program utilizes the

continuous monitored emissions data from major industrial plants to categorize

industry from least complaint to the most compliant. The program is bringing more

transparency to control emissions from industries and also incentivize quicker uptake

of improved emissions control system.

4.1.3 Emissions from thermal power plants

The thermal power plants emit harmful gases and particulate matter and most

important among them are sulphur oxides, nitrogen oxides and particulate matter.

The Union Ministry of Environment, Forest and Climate Change (MoEFCC) had set

standards to limit the concentration of these from coal power plants. Further in

December 2015, it had come out with new standards to limit the concentration of

pollutants, which has been further extended to the year 2022. Few thermal power

plants are in around the Sahibganj and it is crucial to ensure that the power plants

comply with the new standards by an early date.

27 http://www.indiaenvironmentportal.org.in/fi les/fi Ie/Revised%20Gu idel ines%20for%20Rea 1-
time%20Effluent%20Quality%20Monitoring%20System.pdf



Particulate Matter 100mg/N3
(PM)

S02 600 mg/Nm3 (For 200 mg/Nm3 (For =>
< 500 MW Unit) 500MW Unit)

NOx 600 mg/Nm3 300mg/Nm3 100mg/Nm3

0.03 mg/Nm3NIL « 500 MW 0.03 mg/Nm3
Unit) 0.03 mg/
Nm3 (=>500 MW
Unit)

1. All plants with once through cooling (OTC)shall install cooling
tower and achieve specific water consumption (SWC) up to
maximum of 3.5 m3 /MWh within a period of 2 years from the
date of publication of the notification. 2. All CT-basedplants
reduceSWCup to maximum of 3.5 m3 /MWh within a period of 2
years from the date of publication of the notification. 3. New
plants to be installed after 1 January2017 shall haveto meet SWC
up to maximum of 2.5 m3 /MWh and achieve zero wastewater

Mercury

Water

discharge.

Table 7: New environmental norms for thermal power stations (MoEFCC 2015)lB

For each thermal power plants, a transition plan need to be drawn up and stringent

stack monitoring to be scaled up for the plants which have higher emissions. This will

enable the emission control and ensure compliance.

3.2 VEHICLES

4.2.1 Emission Control of on road vehicles

The emission standards have been set by the central government to keep a check on

the pollutant levels emitted by vehicles that use combustion engines. Following the

national roadmap, Jharkhand has implemented the Bharat Stage VI (BSVI) emission

norms for new vehicles in April 2020. As per BS-VIemission norms, it is expected to

reduce the pollution level in the state; petrol vehicles will have 25% reduction in their

28 https://www.teriin. 0 rg/s ites/ defa uIt/fi Ies/2020-02/ em issions-co nt ro 1-th erma 1-power. pdf



NOx while diesel engine will reduce their HC+NOx by 43%, NOx level by 68% and

particulate matter by 82%. It helps to ensure low emissions of new vehicles.

However, the on-road emissions from older vehicles are also important to regulate as

usually their emissions are higher than those from newer ones because of

deteriorated engine, decreased fuel efficiency, low maintenance, etc. Due to the

presence of a large number of old and ill-maintained vehicles in the state, the

benefits of strict emission norms and introduction of BS VI vehicles will not be

reflected in the ambient air quality. To check emissions from these vehicles and to

ensure proper maintenance, Central Motor Vehicle Rules (1989) mandates every

one-year-old transport and non-transport vehicle to be tested for emission

compliance and obtain a PUC certificate. However, due to fraud, ineffective

implementation, and infrastructural constraints, the current system (PUC) is failing to

effectively control emissions from vehicles. A robust implementation and

strengthening of the current emission control system (PUC) is needed to effectively

mitigate vehicular emission.

4.2.2 eNG and Electric Mobility

Compared to petrol and diesel, CNG vehicles are pollution free as it is made up of

methane and results in less carbon emissions. Additionally, it has close to zero

emissions of particulate matter. In a major push towards CNGtransportation in the

personal mobility space, rollout of 200 to 250 CNG stations within the next few

years has been announced for lharkhancf29 .

In partnership with the Energy Efficiency Services Limited (EESL), Jharkhand

government has adopted an E-mobility program for the deployment of 50 electric

vehicles (EVs) for various Jharkhand Bijli Vitran Nigam Limited (JBVNL) offices in

Ranchi. However the state does not have a statewide comprehensive Electric Vehicle

Policy yet. The state wise number of electric/battery operated vehicles in India shows

29 https://auto.economictimes.indiatimes.com/news/ 0 il-and-l ubes/ eng-png-pro j ect-I aunched-i n­

jharkhand/70815043



that as on 9 July 2019, 5257 electric/battery-operated vehicles exist in Jharkhand.

Out of the total 36 are the electric cars-".

National Urban Electric Mobility Mission by the Union Government gives a

considerable opportunity in Jharkhand to adopt electric mobility and to reduce the

vehicular emission. Converting maximum fleet to electric powered, will result in

reduction in air pollution to a large extent. Sahibganj is favourable for quicker

adoption of the electric vehicles because of their compact periphery, urban design

and being small in area.

4.2.3 Phasing of old vehicles

Many studies have highlighted that the emission rate of vehicles generally increases

with usage over time, and diesel and petrol vehicles should be scrapped as they

reach their End-of-Life (EOL) stage after 10 and 15 years respectively. Jharkhand has

been articulating the need to phase out all the old polluting vehicles. But despite

repeated directives and drafts, implementation has not been done. As of now no

cities in Jharkhand have phase out program for older vehicles.

4.2.4 Movement of Heavy Motor vehicles (HMV)

The heavy vehicles (Trucks and Trollies) playa major role in the economy of the state

especially in Sahibganj; the vehicle movement and operations like hauling coals from

mines to industries and transporting thousands of raw materials around cities. But

these vehicles also greatly affect the air pollution and public health. The heavy-duty

vehicles comprise only about mere percent of all vehicles on the road, yet they

contribute to large emissions that come from the transportation sector. The

movement and the loading and unloading activities contribute a significant

percentage to air pollution.

A spatial planning and development of road network to bypass the highly populated

cities should be done, ensuring the norms like covering the loading and pavements of

pathway in coal yard. Continuing to lower emissions from heavy-duty vehicles is an

important step.

30 https:/ /www.indiastat.com/transport-data/30/transport/30/vehicles/289/stats.aspx



4.2.5 Public Transport

The public transport produces significantly less air pollution per passenger mile than

a standard car carrying a single driver and also helpsto keep traffic congestion lower,

which in turn reduces air pollution from idling vehicles and fetch many more people

in much less space than individual automobiles. Apart from rising affluence and

economic progress, lack of effective and convenient public transport can be seen as

the major reason for high growth of private vehicles.

4.3 SOUD FUEL BUnNING

Firewood, animal dung, and low quality coal are some of the fuels commonly used in

households across Sahibganj as a means of generating energy for cooking, light, and

heating purposes. Their contribution to the total particulate matter places the need

of immediate action. The Pradhan Mantri Ujjwala Yojana (PMUY) is an initiative taken

by the Government of India to promote LPG for use in households is also

implemented in Sahibganj but further expansion is needed. More effort is required,

in particular, increasing the use of electricity as a substitute and ensuring that the use

of LPGis sustained.

5. CONCLUSION

Air pollution is one of the most serious public health risks we face today. The study

published by British Journal 'Lancet Commission' ranks India first in terms of air

pollution-related deaths with 1.24 million deaths recorded in the year 201731. The

same report has predicted that nearly 100.2 deaths per 100,000 in Jharkhand

occurred due to rising air pollution>". Further, the state-level disease burden

estimates (released by IHME, ICMR and PHFI) shows that air pollution is the third­

largest risk factor responsible for the premature deaths in Jharkhand. The air

pollution exposure is associated with a broad range of health effects; short-term

effects and long-term effects. Ischaemic heart disease and lower respiratory

31 https:/ /www.thelancet.com/journals/la nplh/a rticle/PIIS2542-5196( 18)30261-4/fu Iitext



infections have been identified as the leading cause of disability in year 201732•

As this report has indicated through the source apportionment study, one of the

major source that contributes large amounts of pollution in the districts is the use of

biomass in cooking methods at domestic level. In addition to this, the air pollution is

increasing mainly due to the movement of heavy vehicles, mining and crushing.
activities and transportation of raw materials and it needs to be reduced through

stringent enforcement. Hence, policy interventions, regulatory frameworks and

capacity building and public awareness programs at the industry and community

level can deal with the air pollution, which are mentioned below:

• A well-defined strategy should be in place, and in this connection Graded response

action plan (GRAP) is important for immediate response, emergency action along

with public health advisory during episodic spikes of air pollution.

• A comprehensive clean air action plan to cap emissions from identified sources by

taking strong and sustained action has great significance. This may range from strict

compliance of existing policies and adherence of emission norms to initiate

interventions likemist sprinkler, fixed sprinklers and dust extraction' should be

implemented with utmost stringency to control the dust suppression and fugitive

emissions.

• Although some immediate interventions, such as strict implementation of local

action plans for pollution hotspots and strict vigilance of norms violations from

non-compliance activities are being implemented, but more robust steps are

required for ensuring breathable air. For instance, a robust implementation and

strengthening of the current emission control system (PUC) is needed to effectively

mitiga!:_~ehi~r emissi~. There should be more periodic inspection to ensure

that the transport of the mined raw material is done with covered vehicles.

• Apart from phasing out the older vehicles, increasing use of cleaner fuels (e.g.

CNG), cleaner energy sources (solar powered solutions) and zero emission based----
32 https://phfi.org/wp-content/uploads/2018/0S/Jha rkha nd-Disease-Bu rden-Profi Ie.pdf



efficient public and transport systems (such as Electric mobility) should be

promoted at a wider scale to curb the hazardous impact of air pollution.

• A series of awareness programs and capacity building of personnel involved in the

industry and reclamation and rehabilitation of abandoned mines needs to be

ensured. Also, public eduction and community awareness is the key in ensuring a

sustainable environment and breathable city.
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